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1. DESCRIPTION.

2. The Hewlett-Packard Model 1120A 500 MHz Probe
(figure 1) is a 1:1 active voltage probe which provides
low input cs,,m.ltnnce, high input impedance, high’
cuirent gain and wide bandwidth. The probe has a
probe-tip imped of 100 kiloh hunted by less
than 3 picofarad, it and also fi very low

drift and noise, When used with the voltng&dmder tips -

(accessories), the input shunt capacitance is less than
1 picofarad.

3. The Model 1120A permits the operator to test high-
frequency circuits without significant loading effects.
' High input impedance is maintained by a field-effect

transistor (FET) circuit.

4. Power for the probe is provided by HP oscillo-
scopes 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 instruments nnvmg no probe power, the

I'M'-O‘-"

"ueunv 1. Model 1120A 500 MH:z Probe

Table 1. Specifications '

ELECTRICAL CHARACTERISTICS
BANDWIDTH

De-coupled: de to >500 MHz.

Ac-coupled: <1.5 kHz to >500 Mz,
PULSE RESPONSE

Rise time: <0.75 ns,

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

GAIN .

Active probe: 1:1, 5%,

DYNAMIC RANGE

0.6 V with 25 V offset (dc).

NOISE ;

i Approximately 25 mV (measured ' tangentially)
with 1 GHz unmpler

DRIFT

Probe tip: <100 uV/°C.

Amplifier: <200 uV/°C.

INPUT IMFEDANCE ' .

100 kilohms shunted by <3 pF at 100 MHz, with
10:1 divider shunt capacitance is <1 pF (at 100
MHz).

MAXIMUM INPUT

B0V, .

GENERAL

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

) MODEL 16243A 100:1 DIVIDER

POWEN'
Supplied by instruments with prum- power or Model
1122A Probe Power Supply.
LENGTH
Over-all ‘length  (controller,
cable) approximately 4 ft.

ACCESSORIES FURNISHED
MODEL 10241A 10:1 DIVIDER
Increases input impedance to nppmxlmul.ely 1
hm; shunt it <1 pF at 100 MHz,
Increnses dynamic range to t5 V, offset range
to 50 V, and maximum input voltage to
350 V. Divider accuracy, t6%, -

probe  and probe

3

input imy to approximately 1
shunt capacitance <1 pF at 100. MHz.
Increases dynamic range to 50 V, offset range
: to 350 V, and maximum input voltuge to
350 V. Divider accurncy, 6%,
MODEI. 10242A BANDWIDTH LIMITER
Limits Model 1120A bandwidth to approximately

v

27 MHz shunted by 6 pF. Red gain <2%,
ADDIT|ONAI. ITEMS
Other accessories fumxshed with the Model

1120A are a 25inch ground len, spare probe
tips, BNC probe adapter, probe heok-tip, probe
holder and mounting adapter.

‘ L ping:
v

PRINTED INUS.A,

Operating Note Part Number 01 120-90303,
Microfiche Part Number 01120-90803

I For more Information, Call Your Local HP Sales Otfice or,in U.S., East 201) 283-5000, Midwest (312) 877-0400, South (404) 438-8181
@ West (213) 877-1282, Or, wrile: Hewistt- Packard, 1501 Page Mill Rusd, Paia Allo,
1217 Mayrin 2, Ganeva, Switzeriand. I Japan, YHP, 1-59-1, Yoyog), Shibuya-ku, fokyo, 15%,

. In Europe, Past 83, CH-
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TOP SECTION '
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Figure 2. Mounting Rracket Installation
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Model 1122A Probe Power Supply must be used as a . |

power source. Refer to ltnble 1 for complete specifi-
cations on the 1120A.

5. CLAIMS.

6 Upon receipt, inspect the matrument for damage and
if none is noted, h the perf
Hewlett-Packard Company g thepe
of the instrument as stated in the ccmﬁcahon located
.near the back of this note. If the physical or operating
conditions of the instrument are unsatisfactory, notify
the camer and the nearest HP Sales/Service Office
ly. HP will for repair or replacement
mthout wamng for settlement of the claim by the

"carrier.

7. INSTAL..ATION

8. A mounting nasembly is furnished with the Model
1120A which permits mounting the irstrument on the

. o o "o

Model L120A

side of an oscilloscope cover. To install the mounting
assembly, the upper oscilloscope cover must be re-
moved. Align the g assembly st
ings with any two of the perforations in the side of the
oscilloscope cover and attach with the screws provided.

NOTE o

PYS J‘

The ti bly may be
to either slde of an omlloscope cover:
Mnunting the nssembly as iow as possible -
will minimize the danger of damaging the
probe tip when the probe is in the probe
holder.'

9. When the mounting assembly is attached to a
Hewlett-Packard oscilloscope of the 180-series, the
bracket should: be mounted in the third row of
perforated holes (from the bottom of the vover). This

will provide low mounting plus access to th: cover

attachment slides or screws (see figure 2).
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© Model 1T20A

10. ‘THEORY OF OPERATICN. -
1. BLOCK}DIAGRAII.

12. Figure 3 is a functional block diagram of the
Moadel 1120A. The input capacitor, impedarce con-
verter, nnd lOO-kxlohm resistor are located in the probe
tip mi t. The g converter is a current
amplifier with unity voltnge gain, Output impedance
of the converter matches a 56-ohm tranamission line
which results in a current gain of approximately 4000
at low frequencies. When the AC mode of operation

is used, a t ission line ts the cutput of the
impedarce converter to the cont.mller assembly (A1).
The t “l&l’ u, i VI‘.'I_Y P the

signal to the output cable, Umty gain is maintained
‘when the signal is terminated in a 50-ohm: load with a
lo..'-trequencv roll-off at approximately 1.5 kHz. If low.
fi p i8 not ded, the ac mode ot
nperutlon 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 becomes
necessary, the DC mode of operation 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 usuembly) The summation amplifier pro-
duces a unity-gain output. A second summation
amplifier compares the ac-coupled output signal to the

output of the first summation amplifiez. The output of .

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

13. DETAILED THEORY.
i

14. The impedance converter is a thin-film resistor-
conductor network to which transistor chips are at-
tached. See figure 16 for the probe circuitry. The probe
‘uses o field-effect. transistor (FET) source follower
(Q1) for the input stage. The FET provides all
extremely high input impedance (similar to a vacuum
tube) which reduces loading of the circuits under test.
The input stage is followed by n feedback amplifier
cuc\ut (Q2-Q3) which produces a voltage gain of two.
Tr tor Q4 functi as an emitter follower which
reduces the output impedance level to 5 ohma at low
frequencies. To 1natch the 50-oh.a transmission line,

a 45-ohm resistor (A2R11) is added in series with the

output of Q4. This additional resistance reduces the
gain of the amplifier, resulting in the overall voltage
gain of unity. 3
15, In the DC mode of opezation, the ac signal 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 )

Q3) will be —0.5 volt. This output is fed bhack to the
input of istor Q1, maintaining the input at 0 velt
(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 integrated circuit ead functions
ns an error detector. 1t compares the outpui signal
from the roll-off network (L3, [.4, R14 and Rib) to the
output of transistor Q3. When the amplitude of the
output signal d at low frequencies (due to
ac-corpling), Ul aad the ussociated output circuitry
(Q4 through Q6) develop a compensating voltage
vhich restores the gain of the output signal to uaity.

16. The dynamic range ot 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 velt
window in relation to the offset range,

17. When observing ac signals which are riding on

lnrge de voitages and de coupling -is necessary, thf_

off=.  circuit should be used. If the input signai is
positive,. the offset rwitch (S2) should be set to the
t=) position. Rolate the uffset vernier (Ri) clockwise
until the trace returns lo the center of the oscilio-
scope CRT. If the input signal is negative, the offset
switch (S2) should be: set to the (+) position and the
input signal centered on the oacilloscope CRT using
R1. The magnituds of the input dc level will determine.
the number of turns required to center the truce.

INPUTS
DEVOLTS } ;
*3
- 1VOLT WINDOW
v3 OFFSE) RANGE =0
+2
* '
0 Movnnmc  RANGE S - TIME
-1
-2
-3
“q
. -3
INPUT
DCVOLTS
.8 DYNAMIC RANGE // /"
*q C
+3 . 1UOLT WINDOW OF FSET
+2 R 3k 43V (SET 92 FOR
" (-) OFFSET)
[ TIME
gl " JIVOLT WINDOW OFFSET
=2 . / RANGE » -5V [SET 52
-3 L/ FOR{}) OFFSET)
-4
ER AT BYNAMIC RANG! mmca 7
weea Ao

Figure 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 circnit
will limit at approximately +0.6 volt or —0.6 volt {R1
fully counterclockwise). The dynamic rarge of the ac
signal remains at 0.5 volt. See figure 5 for comperison
between an input signal using the offset circuit and an
input signal not using the offset circuit.

19. DIVIDER ACCESSORIES.

20. There are twe divider probe tipé farnished with

‘the Mudel 1120A. The Model 10241A is a 1C:1 divider

dance to 1 h

which increases the input imp

‘shunted by less than 1 picofurad capacitance (at 100

MHz). When using the Model 16241A, the dynamic
range of the Modei 11204 is incrensed to 5 volts. The
offeet range is incrensed to 50 volis and the maximum
input voltzge range is increased to 350 volta.

27, The Model 10243A is a 100:1 divider which

increnses the input impedance to 1 megobm shunted |

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

.the Model 1120A is increascd to =50 volts with a

maximum input voliage range of 350 volte.

2, PERFORMANCE CHECK AND ADJUST-
MENTS. ' ‘ ‘

23. F!gl.rc 6 identifies the Model  1120A. nnd N%)
ncceseones and table'2 lists recommenden u.n. equip-

Mndel 1120A

ment, To accomplish the performunce ckecks and
udjust ments, proceed as follows:

Do not apply dc voltage levels or ac volt- ,

age peaks greater than +80 volts. Exces-
sive voltage will damoge the probe
input circuitry. o

o. Remove the Model 1120A housing 'to 2xpose
board assembly Al.

b. Counect the Model 11“0A as shown in Fp,ure
7 for the Input Balance check. ' )

\

voLTS
+ 2.8
INPUT *2

SIGNAL + a3
* )

T g
+ 0y »
LI

VOLTS

+ 2

+ le3

* |
PROBE + 0.5

[
- 0.8 TIME

voLTS

PROBE t2.8

RESPONSE +2

OC COUPLED  + 1a8
OFFSET-OFF

*0e6
+0a3
o | SO S

> TINE

RESPONSE
AC COUPLED

= TIME
vOLTS
) + 2.8
PROBE »2
RESPONSE |
oc CoupLED  * =3

OFFSET -arsusTeD* *
WITHIN RANGE 4 0.3

T N s Yy

nroa a3

Figure 5. Low-frequency Cffset Operation

. Table 2. R ded m‘: Equipment \
) . \
HP Required
Type | Modet :| Characteristics'
Sarapler 1811A 4 GHz, S0-pico-
Saxpling Heud 1432Aa seconds pulse
Pulse Generator 1105A 60 picoceconds
Diode Mount " | 1108A ,
RX Metar 2508 Measure <3 pF
at 100 MEz
DC Nullk 419A I mV rapability
Voltmete.: :
Oscilloscepe isC
Dual Trace 1801A
Amplitier
Time Base 1820C
Sampling 1610A i
Time Base '
Squarawave 211B b kHz
Generator
VHF Oscillator | 22008 | 500 Mtz
DC Power 112247 DC power
Supply for probe
Coaxial 8491A 20 dB
Attenaator Attenuator
A0-ohm feed- 10300C | Termination
through
termination
50-ohm Tee T connection for
L Connector monitoring signal
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| Al .. Model 1120A controller nﬂsemply. F17'.
A2, Active probe, . F&.
ELE2, ' Spare probe tips and ground MP3,
lead assembly,
5. " i MPa,
'E3, BNC probe adapter,
MP5.
E4, Hook-tip adapter.
E8. . 10:1 voltage di sider. w2,

E6. Bandwidth limiter, Wi,

na0abiz.oare

100:1 voltage divider,
Spunm-rvmupler for active probe,
Offset knob nssembly. .
Model 1120A mounting bracket.

Probe holder.

Output cuble assembly,

Input de power enble.

Figure 6, Model 1120A and Auwsnrir:v
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: Model 1120A

VOLTMETER

.}_

MODEL 1122A

PROBE ’
MODEL 11204

GND
{BLACK LEAD)

OUTPUT:

50-0HM i
éYERMINATION

£ J 120A- A

VOLTMETER
‘ PROBE
? \ (NO CONNECTION)
MODEL 11204
Ci1ASSIS GND - oc
(BLACK LEAD) POWER
Rt me——red
MODEL 11224 !
o o
30-0HM
FEED-THROUGH e o
. ' L
C— !
N20A=A-)

)
Figure 7. Input Balance Test Setup

c. Set the Model 1120A ct;ntrols o8 follows: '

AC-DCswitch ......ccooevvnnninnnnn.., DC
OFFSET switch...................... OFF

d. Apply power to the Model 1120A.
e. Connect the positive lead of the voltmeter to

the probe tip and the gronnd lead to the ground on
* the probe tip.

f: Sat the voitmeter to a con t range and
proper polarity. The voltage indication should be less
than 21.0 millivolt. If the voltage indication is greater:
than t1.0 miliivolt, proceed to step g. If the voltage
indication is thhm to)emnco. proceed to pnrngrnph
24,

R Adjust the dc voltage to less thnn £1.0 milli-
volt with the INPUT BAL potentiometer (R4) on board
assembly Al (see figure l;") for adjustinent locations).

24, Cénl;ect the equipment as shown in figure 8 for
-the DC Offset check.

a. Set the Model 1120A controls as follows:

b. Connect the positive lead of the voltmeter to
the center conductor of the 5u-ohm feed-through
Connect the voltmeter ground lead to the

Model 1120A chassis ground.

¢. Set the voltmeter on a convenient range,

. d. The voltoge indicution should be less than
1.0 millivolt. If the voltage indication is greater than
+1.0 millivolt, proceed with step e. If the voltage indi-
cation is within tolerance, proceed with paragraph 25,

Figure 8. DC Offset Test Setup .

e. Adjust the output voltage of the Mndel 1120A l

* to less than 1.0 millivolt with the OFFSET potentio-

meter (R3) bly Al.

ted on board

25, Connect the equipment as shown in fgure 9 for
I.ow-frequency Gain check

a, Set the Model 1120A controls as follows:

AC-DC switch ........... OB SRS DC
OFFSET switch............... D - OFF

b. Set the squnre-vﬁwu Kenerator controls s
follows:

Frequency ........ivouvenns ol .. bkHz '

Ampleuds oo o5 s insnanisitien veie. Dvolts
SOUARE ~WAVE
GENERATOR MODEL 11204

—~0C POWER

Qo0

MODEL 11224
20dB EEEETErE—
ATTENUATOR 2 c o'
PROBE '

2
o, mmat

TEE '
CONNECTOR

OSCIL L 0SCOPE
50-0HM .
LoAD . ,
\ﬁzf TIME
50-0HM | AP Base
FEED-THROUGH !
T120A-A-3-04-78

Figure 9. Low-frequency Gain Test Setup
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_Model 11204

¢ Set the oscilloscope time-buse unit for a sweep
speed of 50 rnicmseconds/dlvwiun.

d. Set the osmllosmph vertical amplifier for 0.1

volt/division vertical semn vity, de coupled

e Adjust osmlloqmbe for a stable display.

f. Observe ptesh’dot and overshoot of the square-
wave signals displayed on the oscilloscope CRT. If
preshoot and overshoot appear excessive, proceed
with step g. ¥f preshoot and overshcot are not
excessive, proceed with paragraph 26,

g: Adjust the DC GAIN potentiometer (R17) on
.board nssembly Al so that the square-wave signals
displayed on the: CRT have the least amount of pre-
shoot and overshoot.

26. Connect the equipment as shown in figure 10 for
Offsst Operation check.

. Set the Model 1120A controls as fellows:
AC-DC switch .....ocovvveneenns, Bsses DC

OFFSET switch. JR—— *)
OFFSET vernier ......... Sveiahis fully cew

b. Center the sweep trace on the oscilloscope
CRY. V%

3 Rotﬁte the OFFSET vernier of the Model
1120A in a clcckwise direction. Limiting should be
greater than +0.65 volt (upproximuwly +0.6 volt),

d. Set the OFFSET switch of the Model 1120A
to (—). Limiting should be more negative than —0.56
volt (npproximately —0.6 volt).

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

NOTE
The potentiometer must be rotated several
complete turns before the trace will begin

to move (due to the dc input level).

f. Set the OFFSET switch of the Model 1120A
to the (+) position.

g. Apply — 5.5 volts to the probe input.

h. Rotating the OFFSET vernier should return

- the oscilloscope trace to the center of the CRT.

27. Ci t the equi t as shown in figure 11 for

the Ilngh-.muency check,

a. Set the VHF oscillator for an output freguency
of 500, MHz, '

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

)

c. Set the Model 1120A controls as follows:

d. Mensure the gain of !he 1120A ‘using the 4-

‘GHz Sumpler as o reference,

e. The umn should be greater than .707 of the
de probe gain,

MODEL 11204

MODEL 11224
)
0 ©
o
L= )
&\ DC POWER” QSCILLOSCOPE |,
, 7
0C POWER SUPPLY
i V VERT| TIME
$ - $ = AMPL | BASE
o-o.‘? (io-o
—8V $8V

50-QHM
FECD~THROUGH

1120A-A-4-04-78

VHF OSCILLATOR

20~ ¢R
) .+ ATTENUATOR
-

POWER
DIVIDER

4 GHz
SAMPLER

N\
PROBE TEE

0SCILLOSCOPE'

VERT | TIME

: l amPL | BASE
R vy pul

1120A-A-15-04-78

Figure 10. Offset Operatic;n Test Setup
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Figure 11, High-frequency Test Setup
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28. Connect the equipment as ehnwn m figure 12 for '

Pulse Rise Time and Gain check.

) a. ‘Set the sampling time base to free run and,
trigger the pvlse generator with the sync pqlse outpat:,

b. Exm;une the pulse rise time (between 10% and
. 9G%).on the 4 Ghz sumpler Co

c. Rise time uhull be less thnn 0.76 nnnoaecond

d.Calibreté both channels of the unmpler

e. Check the guin. Gain should be umtv xS!b A

45 nnnosecnndu after pulse rise.

f. When menuunng perturbation +10%, a 1-GHz
'sampler (HP Model 1810A) and 60 pu:oseconds pulse
generzator (HP Models 1105A/1108A) nmiust ‘be used.

29, The noise mensurement of the Model 1120A

(when observed on an oscilloscope) is dependent on: :

.. a. Bandwidth of the vscilloscope.

b. Noise of the escilloscope.

c. Noise of the Model 1120A.

d. Pick-up of noise at probe tip.

S 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 environment can be used
with the input open. .

Model 1120A

30. Connect the equi;;ment as shown in figure 13
for the Noise Measurement check.

a. Set the Model 1120A. controls as follows:

AC-DC switch ............
OFFSET switch. ......

8

b. Set the oscillescope time base unit to free fun,

c. Reduce the amplitude of the input square
wave signal until no distinction can be mude between

the two levels of the square wave. A

d. Reduce the attenuation by 10 on the ‘square-
wave genecator.

e. Measure' the signal nmphtude Divide this
amplitude hv 10 to obtain the tangentiul noise
with the noise

specifications Imtcd in cuble 1

31, Connect the equipment us shown in fignre 14 for
Input Capacitance check.

a. Set frcquen"y nf RX Mch.'r to 100 MHz.

b. Adjust DETECTOR TUNING and’ noll RX
Meter. .

c. Apply power to the pmbc and connect the
probe tip ground to the LO terminal on the RX Mater.
Connect the probe tip to the HI terminnl.

d. Capacitance should be less than 3 birofm‘nds.

PULSE GENERATOR v 7

'
TRIG IN . MQDEL 1224
1 A
ouTPUT 0 o
* OSLILLOSCOP! f
bc
POWER ~=
MODEL 11204

-

\"/ 30-0HM
\ \ L0AD \

Qw-
) :

= 50-0HM LOAD

4~GHe SAMPLE
1i20A-A-14-04-78

SQUARE WAVE GENERATOR ' MODEL 11224

20- OHM
; 4 Loap
/ PROBE MODEL 11204
TEE -
A\
- pe
ATTENUATOR POWER
(AS NEEDED) ’ '
PROBE
0SCILLOSCOPE ]
_campLER

o " 1120A-A-13.00-78

" Figure 12. Rise Time Test Setup

Figure 13. Noise Mexsuremen: Test Setup
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MODEL 11224 \
5 o 30-0HM LOAD *
e i
7 o 5 N ] 1
oc
POWER™,
MODEL 11204

3 NOTE

. The major cost of the probe assembly is
in integrated circuit A2U1 and replace-
' ment in the field is difficult. Replacement
of the complete probe nssembly (A2, HP
Part No. 01120-62101) is recommended
rather than separate replacement of the
integrated circuit.

36. OPTIONS. ‘ ‘

OPTION. 001. This option increases the length of the
probe cable to approximately 6 feet. Electrical

RX MITER

02O A1z

Figure 14. Input Capacitance Test Setup

32, When replacement of the active prope tip pin
becomes necessary, proceed ns follows;

a. Remove the damaged probe tip pin and dis-
card.

' Insert & new probe tip pin and tighten with the
fingers. g

¢. Long nose pliers should.be used for final

seating.

Applying excessive pressure whon seating
the probe tip pin will result in damage to
the probe-tip thrends within the probe
body.

33. The voltage dividers {Model 10241A and Model
10243A) are compensated ot the factry and should
require no adiustment 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 tne divider) for or’.mum pulae response, .

34. TROUBLESHOQTING.

35, Trouble within the Model 1120A may be isolated
by’ applying an ac 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. Since the nctive element within the
probe is na mtegrated 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 proced
should be used to isolate the faulty component.
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characteristics and specifications are identicai to the
standard Model 1120A. Pa.t number differences for A2
are listed in table 4. '

37. OLDER INSTRUMETS.

8. This operating note npplies directly to the
standard Model 1120A having a serial prefix as shown
on the first: page of this operating note. Table 3
indicates changes required to adapt this operating
note to an older instrument. Ckeck table 3 for the
proper instrument:serial prefix and make the changes
indicated. d
Table 3. Operating Note Changes

Serlal Prefix Make Changes
916-, 1206A 3,21
1211A 3,2
1304A ; 4

.CHANGE 1

Al: Change to HP Part No. 0112066501,
M¥6: Change to l’ll‘fl’xlrt No. 01120:00101.
CHANGE 2

'l:nhh- 1, )

MAXIMUM INPUT; change'to £]00 V,
Paragraph 23, :

Under CAUTION, change +80 volts to £100 volts.

CHANGE 3
Page 12, table 4, ' )
S1: Change to HP Part No. 3101-0199.

39. REPLACEABLE PARTS.

40. Table 4 lists the replaceable parts and identifies
the Hewlett-Packard part number of each item,

41. To order n replaceable part from Hewlett-Packard.
address the order to the nearest HP Sales/Service Office
listed in the rear of this operating note. Include the
instrument model number, the complete serial nuiaber,
the reference designater of the part, und the HP Part
number [fa part is not listed, provide a description of
the part including function and location.



Table 4. Replaceable Parts

Model 1120A

Description

Rei
ool HPPentNo. | TQ
Al 01120-66502 1 A: bhard assembly, controller
AlC1 0180-0374 2 C: fxd Ta 10 uF 10% 20 wVdc -
Al1C2 0180-0374 C: fxd Ta 10 uF 10% 20 wVdc
" AIC3 0160-3508 ' 2 C: fxd cer 1 uF —20% 50 wVdc
A1C4 0160-3508 C: frd cer 1 uF —20% 50 wVdc
A1GH 0150-2209 1 C: fxd mica 360 pF 5% 300 wVdc
Al1CE 0160-0160 2 C: fxd my. §200.pF 10% 200 wVdc
A1CT 0140-:0198 1 C: fxd mica 200 pF 5% 300 wVdc
AlC8 0150-0093 1 C: fxd cer .01 uF —20% 100 wVdc
AlC9 0160-0160 I C: fxd my. 8200 pF 10% 200 wVdc
AICR1 1901-0040 10 CR: Si
thru '
AICRI0 '
» AlL1 91001627 1 L: fxd 39 uH 5% 1
AlL2 9140-0210 1 L: fxd 100 uH 5% )
AlL3 0181762902 | 2 + L: ferrite bead
AlL4 01817-62902 L: ferrite bead
A1QL 1854-0221 1 Q: Si npn, dual
AlQ2 1853-0049 1 Q:Sipnp ,
AIQ) 1854-0071 3 Q: Sinpn :
A1Q4 1854-0071 Q: Sinpn
A1Q5 1855-0020 1 Q: Sipnp
A1Q6 1854-0071 Q: Sinpn '
AlR1 0684-1061 1 R: fxd comp 10 megohms 10% 1/4 W
AlR2 . 0684-1531 2 R: fxd comp 15 ki'ohms 10% 1/4 W
AlIR3 2100-1776 1 R: var ww 10 kilohms 10% 1/2 W
AlR4 2100-1774 1 R: var ww 2000 ohms 10% 1/2 W
AlR5 0757-0938 1 R: fxd metflm 3900 ohms 2% 1/8 W
AlR6 0767-0967 1 R: fxd metflm 62 kilohms 2% 1/8 W
AIR7 0757-0972 1 R: fxd metflm 100 kilohms 2% 1/8W
AIR8 0757-0924 1 R: fxd metflm 1000 ohms 2% 1/8 W g
AIR9 0757-0962 1 R: fxd metflm 39 kilohms 2% 1/8 W
A1lRI0 0684-4721 1 R: fxd comp 4700 ohms 10% 1/4 W
AlRIL 0757-0954 1 R: fxd metflm 18 kilohms 2% 1/8 W
AlRL2 0757-0951 1 R: fxd metflm 13 kilohms 2% 1/8 W
*AlRI3 0684-0271 2 R: fxd comp 2.7 ochms 10% 1/4 W !
AlR14 0684-0271 R: fxd comp 2.7 ohms 10% 1/4 W
A1RI15 0684-1021 1 R: fxd comp 1000 ohms 10% 1/4 W
*AlR16 0757-0939 1 R: fxd metflm 4300 ohms 2% 1/8 W
AlR17 2100-1773 © 1 R: var ww 1000 ohms 10% 1/2 W
AlR13 0684-2221 | R: fxd comp 2200 ohms 10% 1/4 W
- Al1R19 0757-0941 1 R: fxd metflm 5100 ohms 2% 1/8 W
AlR20 | 07570911 1 R: fxd metflm 300 ohms 2% 1/8 W
AlR2! 07570928 2 R: fxd metfim 1500 ohms 2% 1/8 W
A1R22 0767-0932 1 R: fxd metfilm 2200 ohms 2% 1/8 W
AlR23 0757-0907 2 R: fxd metflm 200 chms 2% 1/8 W

(*) Factory selected part. May not be installed in the instrument.
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' Table 4. Replace.able Parts (Coni'd) ! . . .‘

Re! '
Desly | KP Part No. v TQ s i Descrlpﬂon.
e - . 7
. AIR24° 0757-0907 R: fxd metflm 200 ochms 2% /8W
" AIR25 0767-0911 R: txd metflm 300 ohms 2% 1/8 W
A1R26, 07567-0928 R: fxd metflm 1500 ohms 2% 1/8 W
A1R27 L684-1531 - R: fxd comap 15 kilohms 10% 1/4 W
ALR28 07570905 1 R: fxd metflm 160'chms 2% 1/8 W
AU 18200058 1 U: integrated circuit .
AlVRI1 1902-320% « 1 VR: breakdown 14.7 V 5% 400 mW
. A2 ' 01120:62101 1 A ussemb’iy probe
AZ 01120-62102. 1 " A: assembly probe (option 001)
ABC! 0180-2323 . 1 C: fxd Ta 0.1'uF +40 —=20% 20 wVdce
! © A2C2 0180-2298 C: £xd Ta 6.8 uF +40 —-20% 3 wVdc
. A2E1 01120-26101 i £ E: pin, probe '
A2E2 i g . Not assigned o
AZMPL | Not assigned o
AZMP2 01120-27701 . 1 * MP: body, probe
. A2MP3. - od ) . Not assigned
' A2MP4 0112066101 1 Tip Assy: probe
A2U1 OL120-61 102 1 U: microcircuit bly (replace: t of ¢
- ’ .probe nssy A2 is recommended) ' .
|
Bl 01120-26101 4 E: pin, probe (spares)
E2 0112361302 ] Fi: lend ngsembly, ground 2.5in.
E3 10218A ¢ i1 E: adapter, probe BNC
B4 CO10229A 1 E.: tip, hook
E5 10241A 1 S: 10:1 voltage divider ‘
E6 - 102424 L F: bandwidth limiter
K7 10243A 1 E: 100:1 voltage divider
ES8 5060-0549 1 E: spanner tip ass¢mbly
MP1 01120-00201 1 MP: panel, front
MP2 01120-25202 y 1 MP: housing, controller assembly
Wi O1120-67401 MP: knob assembly
MP1 01120-64701 1 MP: moanting bracket
MP5 A040-0457 ' MP: hotder, probe
mP6 or00002 | 1 " MP: chassis
R1 3100-2916 v R: var comp 5000 ohms 10% 1/2 W
S1 J101-159:8 1 S: slide, DPDT, AC-DC
' 82 S101-1266 1 S: slide, 3 pos, OFFSET
w2 ot l2()~6!6()2, 1 W: cable assembly, output
Wi 01120-81603 1 W: ¢able assembly, power
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Model 1120A
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Model 1120A

|.\|||‘ ol d

INSULATCH = ASSEMBLY DETAIL

> V@g.
) f?

SEE AsSTMELY DAL " A

ITEM DESCRIPTION HP PART NO.
1 Pin, proke . 01120-26101
= 2 Insulator, probe pin J : NSR
- 3 Contact, front NSR
E 4 Spring . NSR .
. 5 Contact, rear NSR "
= . 6 Bushing, insulator , NSR ’
7 . Sleeve, pr.be NSR
- 8 Micracircuit, heat sink assy NSR
_ 9 Cnpacnor. fixed 7 0180-2298
10 Screw, fil. hd 0-80 x 062 0516-0034
1 'Body, probe . 01120-27701
12 Cable ussembly, probe 01120-61601
13 ' Retaining ring, crescent 0510-0091
14 Capacitor, fixed 0180-2323
in NOTE , / !
Items 2 thru 8 are not separately replace- !
able. Items 2 thru 7 are collectively re- g ,
- placenble as A2MP4. Item 8 is p/o A2U1. . ; ‘
: ( ! : : 1120A-0-104-78 b
i "

Figure 17. Probe Assembly A2 Breakdown
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cation is within tolerance, proceed with paragraph 25. Figure 9. Low-frequency Gain Test Setup |
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\ .
Model 1120A _ B L

REF | GRID | REF GRID | REF | GRID | REF | GRID | REF GRID | REF | GRID | REF | GRID | REF GRID .

DES LOC [DESIG | LOC |DESIG | LOC [DESIG | LOC |DESIG | LOC |DESIG [ LOC |DESIG | LOC )OESIG | Lo 7

I C L I I l I :
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E:5 |CR? C-3 |[CR9 D3 a3 C na D4 R11 A-3| RA1B D-2| R2S c-2 4

[ -85 [CR2 C3 |[CR10 D2 |Q4 B2 [RS D4 R12 B3| R19 D-2| R26 E-2 i

ca B-5 [CR3 D4 L1 Q6 C2 [R6 B-3 R13 A-3| R20 82| RA27 D-2 !
.C8 E3 [CR4 D5 - |L2 B4 |08 o1 |R?7 R14 A3 | RA21 C2| R2s D-2
ce E-2 |CAS D5 I3 c& |A? - RB B-4 R16 B3| R22 c2| v E-3
c? F-3 |CR6 D3 |L4 86 A2 A9 D-4 R16 03} R23 c2| VR? c-2

\ c3 [CR7 03 (@1 B- ¥

d 120A-A-1 .

{
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SAFETY

Il s |
This product has been designed and tested according to International Safety Reqmrements To
ensure safe operation ana to keep the product safe, the information, cautions, and warnings in this
manual must be heeded. Refer to Section I and the Safety Summary for general safety canstderanons
applicable to this product. 3

k CERT!FICATIpN

Hewlett-Packard Company certifies that this product met its published specifications at the-time of
shipment from the factory. Hewlelt Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Starldards, to the extent allowed by the Bu, cau's
" calibration facility, end to the calibration facilities of other lntvrnatmnal Stendards Organization
members.

WARRANTY

This Hewlett-Packard productis warranted against defects in material and workmanship for a period
* of one year from date’ ofshxpment During the warrunty period, Hewlett- Packard Company will, atits
option, e;thex repalr or rep.nce products which prove to be defective.

For warranty ser\uc or repair, thls product must be returned to a service facility designated by HP.

However, warranty servic for products installed by HP and certain other products designated Ly HP

will be pertormed at Buyer’s fucility 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 prior’
agreement and Buyer shall pay HP's round trip trcvel expenses.

For products returned to HP for warrunty service, Buyer shall prepay shipping charges tr HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping
~harges, cuties, and taxes for products returned to HP from another country.

LIMITATION OF WARRANTY

. The foregoing 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,

" operation outside of the environmental specifications for the product, or impropes site preparution or
maintenance.

- NO OTHER WARRANTY iS EXPRESSED OR IMPLIED. HP SPEC!FICALLY DISCLAIMS THE
IMPLIED WARRANTIF§ OF MFRCHANTAB!I ITY AND FlTNFSq FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIZS
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES, HPI
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

ASSISTANCE

‘Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

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

SCWaAY?S
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| | MANUAL CHANGES

‘ ' ' - MANUAL IDENTIFICATION
Modet Numbar:  1120A

Date Printed: FEBRUARY 1983
Part Number: 01120-90803

This suppl t contai lmpemnnt fi tion for ti I errors and for adapting the manual

M tv insiruments containing in‘rvuvements made after the prmlmg of the manual.

To use this supplement:
Make ail ERRATA corrections.
Make all appropriate sevial

h lated

changes indicated in the tables below.

e Seriul Pﬂgﬁl or Num!{er — - Make i_:lununl Changes T e Sesinl Prefix or Number T— Muke Manunl Chunges e
2344A OP NOTE APPLIES -

{ ; + NEW ITEM(S)
- + ERRATA:

Page 12, Table 4, Replaceable paris.
Change: A2 HP Part No. to 01120-62103
Zhange: A2 (option 001) HP Part No. to 01120-62104 i
Change: A2MP4 HP Part No. to 01120-68102

NOTE
Munual change supplements are revised as often us necessary to heep manuals as current and accyruwe ns posaible. Hewlett-Packard

that you periodically request the latest edition of this supplement. Free copies are avoilable irorm all HP offices., When
requenting copies quote the manual identification infc jon from your 1! or the model number and print date from the

. title page of the manual. -
o LZ
22 NOVEMBER 1983 ' ; ;
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