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product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
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This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
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now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

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

www.agilent.com

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

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/

1, “'m'rnobucnou.

2. 'I'ho Hewlett Packard Model 1110B Current Probe is
‘a’ clip-on probe which produces -a’ voltage’ output
proportlonal to. the current flowing through the probe
jaws. It is desxgned to be used with an oscﬂloscope orAC
voltmeter over the 1700 Hz to 50 megahert.'n range. It
may be used to measure fast current puls.,s or high
- frequency alternating current in. any applﬁlcahon where
the probe can be clipped over a current- carrymg
conductor. Typical applications include: measuring
base or collector current waveforms in a switching
transistor, leakage currents in ground leads, or alatp
current in a class C RF amphfwr

3. SAFETY.

/ S /

v

“connected to ground, therefore care should be taken
when piacing the probe over a conductor. Current
measurements should only be made on properly
insulated wires. The maximum voltage in the circuit

wire.. ,
5. AMPLIFIER (Optional). -

6. The Hewlett-Packard Model 1111A Cuirent
Amplifier is designed specifically for use with the Model

+'Hz and provides calibrated control of sensitivity.. -

7. OPTION C06.

in which the 5-foot probe cable has been replaced with a
6-foot probe cablé. Refer to Table 3. In all other respects,
Option CO06 is electrically identical to the standard
Model 1110B.

Fzgure] Mode[ 1 ] 10B Current Probe B

Tablo 1. Specifications -

4. The ferrite core in the jaw assembly is electrically |

- under test is basnca]ly a functlon of the msulatlor of the -

1110. The amplifier extends the probe’s usefulness to 50

8. Model 1110B/Option C06 is a standard Model 11 lO‘BV '

SENSITIVITY .
Without 100-ohm termmatlon 1m s’/ma
With: 100-ohm termination: 0.5 mV/ma

ACCURACY: +3% | o '

BANDWIDTH:

“Lower =3 db point
Without 100-ohm termination: 1700 Hz
With 1()0-0hm termination: 850 Hz
[ N
Upper -3 db pomt
W’pth 4 pf capacitive load: greater than 45 MHz
Wlth 30 pf capacmve load: 35 MHz -
I

'RISE TIME: -

With 4 pf capacitive load: 7 nsec |
With 30 pf capacitive load: 9 nsec B

' INSERTION IMPEDANCE:

“Approximately 0.01 ohm shunted by 1 uh;
capacitance to ground less than 3 pf.

o it

MAXIMUM DC CURBENMT:

0.5 ampere

MAXIMUM AC CURRENT

15 amperes p-p above 4 kHzdecreasing below 4 kHz
at 3.8 amps/kHz rate,

With 100 ohm termination, 30 amperes p-p above
' 4 kHz; decreasing below 4 kHz at 7.6 amps/kHz
rate.

DIMENSIONS: ,
Probe aperature 5/32 in. diameter, 5 ft cable

Operating Note Part No. 01110-90905
Microfick.e Part No. 01110-90805

' * For more information, Call Your Local HP Sales Office or, in U.S., East (201) 265-5000. Midwest (312) 677-0400. South (404) 436-6181

" ‘ @ West (213) 877-1282. Or, write: Hewlett-Packard, 1501 Page Mill Road, Palo Atto, California 94304. in Europe, Post Office Box 85, CH-
PRINTED IN U.S.A 1217 Meyrin 2, Geneva, Switzeriand. In Japan, YHP, 1-59-1, Yoyogi, S\ buya-ku, Tokyo, 151.




e GENERAL openmou

10 'l"he operatron of the probe consxsts of three baslc"l.

B steps

SHE
mhf )

~ "a. Connect the probe to the vmtmeter or
oscllloscope mput BRI S T L
\.

}(

o releasmg the flanges slowly to closethe jaws around the

wire. Make sure that the jaws are completely closed and
‘not clamping the wire. Seat the probe j Jaws by pushing
forward on the front flange

| | c Observe the mdlcatlon on the oscllloscope or
voltmeter The output conversion factoris 1 mV=1 ma.

) 11 Termlnetlon. The Model 1110B has a lower -3 db

frequermv of 1700 Hz when the output of the probe is

_/

,, ¢] untermmat:‘q The low frequency hmlt may be extended

iby terminating the probe output with the HP Mcdel

- 10100B Feed-Through Termination. The use of the

termination lowers the sensitivity of the probe to 0.5

- mV/ma. o

A2 Conventlonel Current Flow. When measuring
positive (or negative) current pulses, conventional
current produces a positive (or negative) output voltage
from the probe. Thus there is.a sense of polaritv when
observing cu:rent waveforms on an oscllloecope, and
the polarlty may ‘be reversed by removing the probe
from the w1re, rotatmg the probe 180°, and. cllppmg it

. around the wire again.

13. Increasing

two or more times. The increase in senextxwty is
determined by the number of loops; i.e. two loops = twice

/ sensitivity. HoweVer, this increase in sensltlvrty is

accompanied by an increase in 'series loading effect due

. to the probe, which increases as the square of the

number of loops. Aleo, the looped wire itself adds

" inductance and shunt capamtance which mav oe‘

slgmﬁcant at hlgh frequencles

14. Summlng Currents. The probe may be clipped

around conductors carrying different currents as well as
around loops of the same conductor. In either case the
instantaneous output of the probe is the aigebraic sum of
the instantaneous. currents through the probe. This
feature makes it possible to bring & circuit such .as a
‘push-pull amphﬁer into balance by clipping the probe

around two wires in which the currents are 180° out of

phase as they pass through the probe, and adjusting the
circuit for minimum output frOm theprobe

15. High Frequency Eﬂecte. At hlgh frequencies, the
shunt capacitance of the probe may introduce error into
the measurement. When current flows in one direction,
"the curreat from the shunt capacrtance flows through

i
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R b Cllp the probe around the current-carrymg wire -
1by squeezing the flanges togea.her to open the jaws and -

Sfmaltlvlty The sensxtwrty of the probe
may be increased by loopmg the wire through the probe‘

to ground lmmedlately and is not measured by the‘ |
~ probe. When making measurements in high 1mpedance‘
circuits at high frequencxes, the effect of shunt capacl- B

. tance must be taken into account

186, Eﬂects of External Flelde 'l’he Model IIIOB is
“magnetically shielded to minimize th? effects of '

external magnetic fields. However, strong fields near
power transformers, eleciric motors, or instruments
thh strong fields may cause an undesired output from
the probe. 'l'o check for such fields, hold the probe with-
jaws closed in the region in which you intend to make
the measurement. If the probe output is excessive
compared to the expecte¢ measurement, make the

~ measurement at some other point along the wire farther

from the source of the field, or orient the probe head for
least output.

17. Pesk Cu: rent The peak current whlch the probe
will accept is determined by both probe head saturation
and heating at high frequencies. Figure 2 shows a plot of
maximum current vs frequency.
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~ Figure 2. Maximum AC Current

18. Maximum DC Current. The effect of DC current in
the circuit being measured is to decrease the head
inductance, and raise the low frequency -3 db point. For

performance within the probe’s specifications, the DC |

current must be hmlted to less than 0.5 amps

19. High Frequency Response. The upper -3 db

frequency is 45 MHz when the probe is working into an

open circuit. The bandwidth is decreased to 35 MHz

when the shunt capacitance is mcreased from 4 pf to
30 pf. | .
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' resistance. The voltag/' developed ig'in the ratio of 1
‘millivolt per mtlhampete of primary current.

22, SERVICE.

23. Thls section contams mtormatlon for checking the

performance of the Model 1110B, together with
prooedures for disassembly and repair.

24. PERFORMANCE CHECK.

25. The performance check indicated may be used as a
routine maint:nance procedure or as an incoming
inspection to verify the performance of the mstrument
Procedures for the performance check are contained in
. paragraphs 26, 28, and 31. The instruments required are
listed in Table 2. If the recommended equipment is not

available, equipment with s.milar characteristics may.

be. substltuted

',\I-.’ ’:
X ‘ 26. ACCURACY: - |

 27. The following procedure is used to eheck the,
accuracy of the current/voltage conversion factor. Set
up the test equipment as indicated in Figure 4.

a. Set the output of the Voltmeter Cahbrator to
0.01 volts rms.

b. Sei the AC Voltmeter to 0.01 volts ful’ scale and
connect to the Voltmeter Calibrator output.

¢. Record the AC Voltmeter reading.

* RESISTOR, 6000 +1%, 1/2W .
HP PART NO. 0727:9082, .-

RESISTOR, .
10 +0.1%, 1/2w

C"DUAL BANANA PLUG

CONNECTOR
HP PART NO. 1251-0005

[ R

Figure 3. 600 Ohm Load

: 121 'l’he probe head of the Model IIIOB 1s the seconddry D
ofa transformer wrth 4 ferrite core, This core is. made in. -
.. two parts, which’: ¢an be' split to clip the probe arounda
' ~ current- carrymg conductor 'l‘he current carrvmg
g conductor acts’ as i smgle-turn primary; The. pnmary,
" current (current in the ciréuit to be measured) inducesa
proportlontl current in the secondary 1 mrlhampere for.
100 milliamperes in the prlmtu'y ‘The secondary current
produces a voltage Arop across a 100 ohm load

]
. 4,

| voltmeter, and cllp the Model lllOB around the 600 ohm | >

R Model 11108%’
S "'v ’-. : l“ ‘\ ’ :“'} ' ky'.l ‘¢ .l o \.‘

d Connect the AC Voltmeter leads across' the ‘/1
ohm reslstor on the 600 Ohm \Load (rpf Flgure 3) W

. Set the oscrllator to 100 kHz Adjust the output
of the osmllator for, the same reading on the voltmeter as‘u\ L
in. step c- e SR \ L \ L0

L‘\ ‘
P!

f Drsconnect the AC Voltmeter from the 1 ohm N
resistor. Connect the output of the Model 1110B to. the\
N reslstor N

N
i A
. \

[ )

" g The readmg of the. AL Voltmeter should be the //
same a8 measured m step c, +3% ) S A ae
' \ Cre AL : o l Lo

) P P
v : A B
Nt i AN N AR
. .. . § s
N N "A L ‘ wt» R " LN

29. Low Frequency lelt» Set up test equlpmtnt for thls s
test as mdlcated in Flguré 4 ‘ :

a. Set the Oscnllator frequency to 10 kHz | \ o

b. Setthe AC Voltmeter to the 0. Ol volt range, and |
adjust the output of the Oscillator for a readmg of 0 db
on' the AC Voltmeéter.

c. Change the Oscillator frequency to 1700 Hi.

d. The reading of the AC Voltmeter should be
greater than -3 db..

30. High Frequency Limit. Set up test equlpment for thls
measurement as indicated in Fzgure 5.

| a. Set the RF Voltmeter range to 0.0'1 volt. -

l

b. Set the Slgnal Generator frequency to 1 MHz

c¢. Adjust the Signal Generator output f0r a
reading of 0 db on the RF Voltmeter B

,“v "

OSCILLATOR

AC VOLTMETER

. ADAPTERIA),

il . /

Figured4. Accuracy and Low-Fréquency Limit Tes-t getup

}
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Table 2. Requzred Test Equzpmenr T S T e Lo
N i ‘.\ S “‘ " "“ N R T N BT '

L Yy R'Qlﬂ“d R D \ Ref R.commandgd : ‘
want 'mn cnluclormlco 1.‘\‘:\{‘1‘ ‘T-;;,M.'uqurv.m.jm;\;-;-. “"'?',I"‘?P"'Q'I-J‘-- . Instrument | &
SRS oo ‘Output 001Vrms ' . |Accuracy | 2 ' HP Model 69208

N Cahbratég Accuracy +025% e | L T ST B

‘ 'r “-‘f“,v‘@séxllatom\ Freq 1\ kHz\ 0100 kHz . Accuracy 96 “|'HP Model 20001)‘ | O
A Output ‘0 - 6V rms constant Low Freq lelt' 28 ; ‘sWide Range Oscilla:r N

AR TR _\

AT RN .\\ ‘\).3,;:. wnh frequency e N o ‘, N S B
AC Vc}tmeter Bundwxdth 1.9 kHz t0 100 kHz Accuracy = 28 HP Model 400"’«‘v
NS el e | Ranger, 01-10 volts full sca!e 3 R vt | AC Voltmeter
T Accuracy. tl% S BT - |

A&a‘pter‘(A)i 'r‘;v"\vBNC fémale'tb'fﬂununu'Plug' Accu*acy L 26 |'HP Model 10111A
SN n IR S 3 ‘;;' T ’ Low Freq lelt 28 |

b()O Ohm Load ) e o Accuracj D _' :‘26 . 'Jf‘o be. constructed
P '\”v‘g;fg‘.fj_g“-‘ S g | LowFreq. L1m1t S n,ef F:gure3)

Slgnal R Freq ) kHz to 65 Mﬁz High Freq. I;éfmit o 29, ',,,;j, | /'HP Model 606B

S Generator s,.j" Output 3. volts s into | ] "

B Lo 1 B ohims comthnt with P S IR | .
A \‘ fmquency, - SN | S

I8

- ‘/RF\ Voltmeter;f.: Bandwxdth 1 Mhz - 4 MHz .| High Freq. Li‘rlulit | 29
P Range OIVFull Scale SEPRTI

50.0hm Load e LR

T

"High Freu. Limit | 2 | To be constructed I
Rise Time 30_.-" (Ref. figure 9.) "

 Adapter (B) " BNC femaleto BNC female | High Freq. Limit |- 29 HP Part No. 1250-0080
Lo \ FAETS -1 Rise Time | 30 |
‘Sampling. = Bandw:dth 350 MHz - | Rise'Time" - - 30
Oscilloscope * . " Rise Tlme' <1 nsec i, I B \ L
T I Sensmvnty 3mV/cm ' ; A ey R o
EE R hlgh uupedance input | S R
s gyne Pulse: 1.5V into e ey : B DR
SRR 500hms, Rlse Txme B ! N e -

t

. v . : \ . !
: . N e o : ,
o o, EA Vel g '»
o R <2 nsec’
' [ S ".’ o N
" oo T
K ) : . | . B \
) o [ "‘\H\-’\ ;o : ' N
; ' ot : DRI o .
M . LN
N . S
W x
! ¢ RS \ ‘; ! o \ '
A VL ' .
! IR [ANAN s Ve i o .
oy o] ' '_, N | v .
W, S ) ‘ !
|

[
\
\

d Set the: mgnal Genet*at\or fuequency to 45 MHz e ,The;'rise time should be 7 nanoseconds or less.

d. Disconnect the test equipment.

~ 33. PERIODIC MAINTENANCE

el g . SR | ‘34, The Model 1110B is built of durable matenals, and
N 32.‘ .Connect 11108 probe to fast rnsetlme pulse‘source | will withstand hard use. The- penodnc maintenance

0 and samplmg.\pgcﬂ}oscope, ST , /, .. v required is cleaning. This is accomplished by using the .

a;;;."f N S PV P " small brush supplied with the probe. All foreign
- Ia. Obtam a. prvsentatlon of the pulse on. the  material must be removed from the mating surfaces of . |
osm]loscope. St F ) L ~ the pole pieces. Any accumulation of dirt, grit, or other '
SRR b N “». . matieral will result in the surfaces mating imperfectly, ‘

]z:‘c;-*‘.‘fff b Observe the 10% to 90% rise t;me of the pulse.\ o -resultmg in a deterioration of low frequency response.

| Qreater than\-ﬂ db

f‘* © 31. RISE 'nms
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Gent ’ [ )
3 RN vy b
| ot
)
' o
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: . \\,,:, ~ Figure 5. High Frequency Limi: Test Setyp o .
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3'.'). TROUBLESHOOTING
36 The followmg procedure outlines probable ca\.lses
of trouble with the Model 1110B. Resistances of the
- 'windings, as measured from the ground side -of the
probe, are shown on the schemetlc, Figure 6.
a Low Frequency Response. |
r : T (1) Dlrt on pole piece matmg faces.
(2) Clnpped or cracked pole piece.
1 . (3; ngh resxstance connectmn in cable or
K terrmnal assembly L
b ngh Frequency Response. o | '
(1) Reswstors“Rl R4 de ectlve.
2) Ground lead defectnve.
| " Pulse Response (excesswe reﬂectrons). R5-L1 ..;'?
S defectwe. P ‘- DRI
e ‘ d Gam (current/ voltage oonverslon) Resxstors .
b Rl R4 defectlve. o S
48 "ar. REPAIR |

38. If a defectwe component is suspectcd the probe
}> 7" must be disassembled. Refer to Flgure 7 foran exploded
By v1ew of thé,probe To gam access,to the mtenor SMAEE

! ' l ) ' v ',‘ ! U
, ' | ' { ' ) I |
th L : - ) \
’ o : ‘ :
[N t ) \ ”l,)
i ! 1 ! [ \ '
' Y l .'\

' PROBE HEAD A_

WHT}

| 'Fiéure 6. Probe 'Schem,atic

Mark the jaws and the outer sleeve so that the
orlgmal orientation will be preserved upon reassembly

. CAUTION

S
!

'The probe cable is soldered to the PC board‘\‘

located in the jaws section, therefore care = ‘i

“ must be taken so the cable does not rotate
with respect tothe jaws durmg assemblv and
disassembly.

b. Holding the jaws, cable, and front ﬂange

_’asseminy, unscrew the center section. When the assem-
“blies are unscrewed, the internal sprmg wrll force the
assembhes apart.. ,

€. !xde the center section and cable sleeve along
N ~the cable toward the connector assembly: - |

.,-’ )

d Slxde the mtornal spring and probe sleeve along

the cable toward the connector assembly or

, e. Dnvé‘x he rull pm out of the termmal sectlon

| shleld Wlth a 1/ 16 in. drift punch

Sllde the shleld away from the jaw assembly and

over the cable toward the connector assembly.
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Model 1110B :
Table 3. Replaceqblé Paris, Model IIIOB'Curren; Probe o -
‘Reference Figure 7 Description ; 'HP Sart Ho. o ‘ ¥
1 | Cable Assembly o B 010110-61603
1 ~ Cabie Assembly for Option C06- 01119-61604
, 2 Ground Lead (includes R6) 456A-21A-10
; 4 Center Section 1 -~ 5040-0426
f 5 o Coil Spring - 1460-0059
. 6 " . Outer Sleeve = , 01110-42302
3 7 - - Probe Jaw Assy See sublist below
Reference Flgure 8 - - . o
Ta - Shield 01110-20601 :
b Roll Pin ©+ 1480-0074
e | Resistor, 24.9 ohms (R1-R4) - 0721-0291
7d Coil Assy (includes L1 and R5) -01110-86001
Te o ~ Bushing © . 01110-21701
7 | - )) Probe Jaw and Termmal Assy + 01110-62102
Miscellaneous . Brush-Head Cleaning 8520-0017

S I A
7\ R A /:‘ '. /. / ' ' '
Y S S LAY .
A Y S Y i i I’zgure 7. Model 1110B Current Probe, Exploded View
. |’/," . . . /‘ o ' ) , l )
, X :'/,,-‘ /o / ,
. 7 f/'/' .
Page 6 oot
i '
// ,’/Ir )




Sann

, © 12 GAUGE WIRE LOOP FOR | | o
' : / CURRENT PROBE
,, FEEDTHROUGH INSULATOR (MP PART NO. 8150~ 2315) o
(HP PART NO. 0340~ 0060) o |
| | RY o I |
50 OHM A
‘ 1/2w1% ' _METAL BOX'
| | | (P PART NO. (REDUCES NOISE) . - |
| 0698-5965) o
AR | BNC CONNECTOR

. (HP PART NO. 1250-0035) "

/
. I
. - ' J ; 'y
LoDy ' REORTE
. o [
\ Figure 9. Load; 50-0hm / X ‘ : o
1 " ‘ ) ’ ‘
‘ " o v ,/ o B ' ! i ’./ !
¥ X /A , . 4
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S AT WARRANTY
\ ' S N : -

Hewlett Packard Company certtfzes that th.',s product met its pubhshed spectfzcatzon.s at the time of o

sth’ment fromithe factory. Hewlett—Packard further cprttfzes that its calibration measurements are”

“traceable to the United States: National Bureau of Standards, to the extent allowed by the Bureau'’s -
lg ‘calidration’ faczltty. and to’ the ca,ltbratton facrhttes of other Internattonal Standards Orgamzatzon |
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T‘hns H ewlett Packard product is ‘,,varranted agamst defects in matenal and workmanshnp for a penod
\‘of One year from date of shxpmeat During the warranty perxod Hewlett Packard (‘ompany will, atits
‘-‘?optxon enther repaxr or replacr produets whlch prove to be defectwe. T .

‘\' TFor warranty servrce or repalr, this product must be returned to a servnce faclhty desngnated by. HP

However ‘warranty service for products metalled by HP éand certam,other products designated by HP
‘Wlll be performed at’ Buyer ) faellxty at no charge within the HP service trave}” area. Outside HP

| servue ltravel areas, warranty servnce wnll be performed at Buyer 8 facrhty only upon 'HP’s prlor.;

"“agreementxand Buyer shall pay HP’s rotmd trlp travel expenses

“-_pr prod,
shall pay slnppmg Lharges to. return the product to Buyer. However, Buyer shall pay all shlppmg

“ ’ .r-‘,jcharges dutles, and taxes for products returned to HP frorn another country o

| T LIMITATION OF WARRANTY A - :
'l‘he;*foregomg warranty shall not apply to dcfects resulting from'i 1mproper or madequate mamte- |
- nance: by Buyer,lBuveraupphed software or interfacmg, unauthonzed modlﬁcation or_misuse,

operation outeude ot the ermronmental specxfncatxons for the product or 1muroper snte preparatlon or

maintenance. . | N
i N ISR A : \ RO

’t'!‘-NQ O'I‘HER WARRAN’I‘Y I EXPRDSSED OR TMPI IED. HP SPECIFICALLY DISCLAIMS THE‘
. IMPLIED' WARRANTI& S‘DF‘ MFRCHANTABILITYN AND FITNESS P R A PARTICULAR\“‘\._

PURPO%E Do w_,_.».nt
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Tm uwamas PROVIDED HFREIN AREBUYER'S SOLE AND EXCLUSIVE REMEDIES, Hp
- SHALL'NOT'BE LIABLE 'FOR.ANY. DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR |

8. returned to HP x‘,'or warrauty servxce, Buyer shall prepay sluppmg charges toHP and HP:\Q.‘:;;.:\_‘ T g
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For any asszstance, contact your nearest I’ewlett-l’ackard Salee and ‘rermce Offtce. o

B o \ i \ ‘
N ,)‘ ,} . \\. ,‘\‘ \
S 3 b} \ \ 5, v\ v.‘\‘ “.
\ AN \ \ \ N 4 N .
\ } , . AR ,
. ) N N \ h ) \ N
N 1; . ‘ R O - L \ \ |
b . o B ;o » W Y Yo AN L B

b v e A s v SCWRAT
N S ) i ; R
S D “ R N h g oy 0 y e !

‘- RN \ Ay . ” 3 Tty T "
s VoM \ . ! . ! \
/ N SN VPN N ) \ o \ ; oo N
. . oo . \ ! f N
o N N
\ : NI \
i .\\\ R \ | 3 R \ ' } ) {, . \‘\
L ‘ " ' A
I - ey i i s s ot e it a o S i i ) ) } ’




