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About this Manual

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

HP References in this Manual

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

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

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

www.agdilent.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.
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propcruonal to the current flgwing through the: ‘prohe -
faws. ' It s designea to be used wiih an oaunoacopa\
or AC voltmeter over the 1700 cps to 59 inegacycle
U range.
- pulges’ or. high frequency alternating current in any.
apphcation where - the probe cin be clipped over.a
‘current-carrying oonductor._ Typical applicattons

. ground ‘leads, or - plate curr“* in a-class C RF:
f“ampuner.k.' o B T ST B

"4, Table 2 hatu the, hp fmhuments with whtch the
,’Modal 1110A may be used (‘he frequency range shown
“-fii the table is’ Iumted by the.instrument bandwidth,
The probe bandwidth is shown in Table 1. To use the
.-+ Midal 10100B. Termination, connect the probe to the
. termination and then the termination to the instru- -
- ment. If the instrrment has a bmdmg,post input,
;use a BNC. to-bmdmg poat adupt.er auch ‘a8 he hp
Moda] 101!A. \

BUAMPLIFIER '-" e Lo
_:-‘",6. ‘The hp Model 1111A° Cment Amphﬁer - demsned

. Y

fier ‘extends - the probe’s usefulness to 50 ps and

7. OPTION Cog. -
9, 'Model 11104, Ophon COt‘ms a ..tandard Model

}m mo
msu?
Europs, Cablel” MEWPACKS

5 msmumms. B R S «

specifically for use vrith the Model 1110A, The ampli-.

The' Hewlett-Packard Model lllDA CurrentProbe '
TR Y ‘clip-on probe which produces a voltage output’; $

4

sy

It may be.used to measure ‘fast current .

* Include: mensuz-ing base ‘or collector. current wave- - -
wlormsin a- switchlng transistur, leakage currents in -

"

;f‘lllOA in wluch the 5-foct pvobe cable has been replaced R |

" “ ‘ ".‘ii ! e . ’ -)".I\’"-V _. o
~ Flgure 1, ‘Model 1110A Current Pr’obe
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. Table'l. Specifications

t.

' ,'pro\ndes calibrated con!:rol of semuhvxty o ll t

: BANDWIDTH

R
|
‘L

'smsrrwm'
" Without 100-onm terminauon‘ 1 mv/ma
‘With- 1d0-ohm termination' 0 5 mv/ma o

ACCURACY ta% .

Lower -3 db point ~ - '
Without .1 00-chm terminntion' 1700 cps
Wlth 100-ohm termination- a5y cps

. Upper -3 ‘db potnt '

" With'4 p? capacitive load: greater than 45 Mc " e
g w1th 30 pt capncltwen Joad: 36 Me ] KA

i . C
.. ' v

RISE TIME: . R B
. 'With 4 pf capacitive load; 7 nsec . :
With '*D pf capacltive_ lead; B nsec R

INSERTION IMPEDANCE e

Approximat>ly 0.01 ohtn shunted | by 1 p.h
capncitance to ground less than 3 pr

R

MAXIMUM DC CURRENT L

0. 5 ampere L

MAXIMUM AC CURRENT: R

15 amperes p-p above 4 ke; dlczenslng beiow
4 ke at 3.8 amps/ke xate. |

30 amperes p-p wltl:. 100-ohm tarmlnation

f " ‘. 1] -
o ‘l

DIMENSIONS

Probe apermre 5/ 32 in. dlu-neter, 5 f chble

S

: 01110-90903

o 56, ol the kacal HP Sotes O Hics or Eeet (201) 2688000 , Midwest (312) 6770420 . South o
Wow (213) 8771282 Ov, writn: Hewlett-Packard, 1503 Fage Mill Rowd, Palc Aha, Calfornis 94304, I
o to::f. 41.MW e miu thtt-hdxmi 'l:l'l? Hlyrln-f‘umn, Swltutlmd .
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L mthaﬁ-foot probe cable. Refer to Tehle4 In all other

- respects, Option” C06 i is electncally 1den\‘.1cal to’ the
L etandordModellllOA«
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: GENERAL OPERATION_ AR

10 The operatton ot the probe '-onsists of three !

I-‘.:I‘ X .4"'

bastc steps. SR

i Connect the probe to the voltmeter or oscu-. .

i loacope lnput. e

' . B .
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;_‘:j ‘ _-ij,_ 'I‘able 2, @ Inutruments Used nlth Model 1110A

AU I . | nstrument/ " o A
’"St‘““‘e“‘ | Probe Bandwidth -
Model 1203 Oscﬂ{oscopé it 850HZ*. to 450kiHz
_ Madel 122A Osiclloscope ") 850Hz* to 450Kz
. | Model 130C- Oscilloscope . | - ‘850Hz* to 500kHz '
.- " | Model 132A Oscilloacope , ' | 850Hz* to- SO0kHz
- | Model 140A. Oscilloscope ™ | - 850H=* to 20MHz
‘Modet 141A Oscilloscope 850Hz* to 20MHz -
© | Model - 175A Oscitloscope - | 850Hz* to '35MHz
" Model 180A Oscilloscope | -850Hz* to 35MHz |
..o | Model 181A'Osellloscope -~ | B50Hz* ‘to I5MMz.”
ivo .| Model-310 Wave Analyzer .|/ tkHz* to MYz
" '| Model 400 Serles VTVM . \ 750Hz* to 4MHz | : :
.+ | Model 403 Sertes AC VIVM ‘. 750HZ* .to 22MHz ] -
- { Model 411RFMillovoltmeter B00H2* ‘to 45MHz | | -
_ % Using JDtGOB 'I‘armtnatton L f
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b. Clip the probe around the current-carrytng wtre S
k,;r squeezing the flanges together to'open the jaws and
! ;releasing the flanges slowly to close the faws around -

the ‘wire. Make sure that the jaws are completely
... closed ‘and not clamping the wire. .. Seat the probe
ijaws by puehtng torward on the front ﬂange.

e Obeerve the tndtcatton on the oscmoecope of’
' ‘-'..,voltmeter.

- Jn.r'*“ ?*' '“
o

71;. Terminatiom

equency. of 1700 '

... be extended

@ Model 10100B Feed-Through Termination, The’

I

. R N f
AN Vi J’ R

' probe to O 8 mv/ma
12, Com'ent!onul Current I"Iow.
i outer 8 eeve indicates the-

i current '(ac component) ‘which’ produces a poaitive

;.. output voltage fromthe probe, Thuathereisasenseo! -

% . pelarJv ‘when observing current waveforms on an o

‘oecIIIoacope, and the polarity may be reversed by -
L removing the probe from the wire, rotating the probe o

180" and cnpptng it around the wire again. |

. !

Tho output con'verston factor ta 1 mv =

. use of. the tcrminatton lowers the aensttlvtty of the ‘

arsund . conductors corrylng different currents . as -

i externnl magnattc fields,

" output from ' the probe.

i+

Thth Model 1110A has a; lowex]"
L cps ‘when the output of the . .-

-'* probe 13 unterminated! The low frequency Madit may
by terminating the probe output' with.the . :*

'l‘he orrow on the
rection of con‘centlonal -

il
R T L
EIRR | &k
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13, Icreasing Sensitivity. ‘The sevsitivity’ of the

probe may be increased by, looplng the wire through

. the prabe two or more ttmes. Thetncrease in scnsi-
 tivity is determined: ‘b :the number of loops; i.e. two

" loups. = twice - senslttvtty. -However,; this Increase .
" in Bensitivity is accompanied by an incrensr. .nseriea
.inading «¢ifect due to the probe, whick increases as

* . the square of the number of loops. Also, the looped

‘wire itself adds ‘inductance and shunt capncttanf'e

" “which may be sign ficont at htgh frequenctes. ‘

) B
1 [ A

‘14, mmMnﬂ|trrents The probe may bo oltpped

‘weil as around loops of the same conductor, In-
_either- case the instantanecus .output o the probe is

- “the : algebraic - sum’ of the instantaneous currents

: through the probe. This fep*ure makes It possibie to

.| bring a cireuit such as a push-pull ampiifier. !oto

. 'balance by clipping the probe around two wires in
“which the currents are 180" out' of phase ns they

- mtnlmum output from the probe. :

15 - At hxgh frequenctes,

Hi h Fre uenc Effects. '
" the sﬁlunf capacifance of the probe may 'Introduce

Ty Mpdel3110A .

- pass through the probe, and adjuating the circuit for!, '

¥

l‘
AR}

oy
. error lnto the measurement. When curvent flows in '

~-one direction (with the arrow), the current from the -

.shunt - caphcitance flows thrbugh the probe electvo- .- :

" tatie ghield and is measured by the probe. It
current. f}.ows in the other direction (against the
‘arrow) it 18’ shunted to'ground immediately -and. 18
'hot measured by the probe. When making measure-
;ments in high impedance circuits at highfrequencies, -

' ,the eflect of shunt capactt:mce muse 55 e caken !nto
. account | |_ :

f{ ;- :
! 18 Efter’:s of Ex*ernal Fields.
BES TN mgnett..ally shielded To miinimize the effects of
owever, strong fields

¢

‘ ;ments with :strong fields may cayse an. undesired

I{ the probe

_‘ment, ‘make’ the measuremeot at some other point
-along’ ‘Ithe wtre farther: irorq ‘the source of the fte.d
‘ ._or.orient the p,robe head for leaet output,

;'1'7 ﬁeak ¢urrent The peak ‘current which, the
prabe, jaccept 18 determined by both probe head
- saturation and heating at high !requenclea. Figure 2

The Model '1110A' .

near power transformers, electrtc motors, crinstru- -

Lo To check for such fields, '

" .+hold the:probe with jaws closed in the reglon in which = -
¢ you'intgnd to make’ the measurement.
*. . outsut {8 excessive domparett to the expected measure~

.“,ehows a blot ot moxlmum ourrent va !requency. o

iy .«

“in the ¢lvcuft being measured is to decrease the head
inductzficé, and'raise the low frequency -3 db point. . -

‘18 Maxtmum pe Current. The aﬂact ot DC current

For pert:.rmaoce within the probe’s’ Spectﬂcations, .

the DC current l;lust be ltmltad to less than 0.5 ampe.

\.‘

19 High Frequency Re ﬂnBC' The upper -3 db fre-
quency 18 45 megac}'cfes when the probe g working
into 'dn open circuit. The bandwidth is decreased
to 35 Mc. when tie ahunt capacttanca ts 1ncraaeed

“from4pfto30pf .
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PRINCIPLES OF OPERATION

v

20, 'I'he pruba head of the Model 1110A is the secon- o
dn.ry of a transformer with a ferrite core. This core
s madt {n two parts, which can be split to clip tae .
probe' around a ‘current-carrylng conductor. The
curr:mt-carwlng: ‘conductor acts as a stngle-turn
primary.. The primary current (zurrent inthe circutt .
to be . measurad) induces a propcrtional current in
the secondary A1 milliamper? for 100 milllamperes.
ln the’ primary‘. The .secondary current producesa
voltage drop across a 100 vhm load resistance. The .
voltage: develoned {s in the ratic of 1 mlllivolt per

mllliampere of primary \current D I
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\21. INTRODUETION, - L

22 ‘This 'section” contains lMorpation for checking

tha perforinance of the Model 11104, togather with

procadures for disassembly and repnlr. L i

v .u, o

23.| PERFORMANCE CHEE!K [ , i

24. iThe Qerrurmance check lndlcnted mny be usged -
ay aroutine maintenance procediire orasan lncoming
Anspection to variry the performance of the instrument.
Procedures for the performance check are contained
in paragraphs 25,.27, and 30. The lnqtrumenta re-
quired ‘are liuted in Tahle 3. . U the recommended
equipment ‘is not available, equipment with sxmilar

characteristics may bu substltuted ‘ Co e
oL ' ! “. * l L
25 ACCURACY. . ,\1 T

1

26. The following prbcedure is used to .:heck the .
accuracy of ‘the "urrent(voltnge conversion factor.
Set up: tha test equipmant as indicated’ in Figure 4.

“a. Set thy output of ms Voltmeter Calitirator to
001 vol.ts rmw EEE AT TR PR T et

© b oseiatom |

: reading. o S

' of exactly 0.01 volts ai {0 MHz (taking into account the -

' resiator.

-27 BANDWIDTH. m'- L
. BANDWIDTH.

., Paged.

| RESISTOR,6000 i%,'V2W. . = . .

@srx NQ. 0727-0082 - RESISTOR,
In +om, 12w

L - DUAL. BANANA PLUG
U oo CONNECTOR
o @ STK, NO, 1251-0008

. lIIOA-l-ﬂ

¢ Figure a3l aqo th Load.

L] tL I
L. ' AP
)

" AC VOLTMETER

g

I S |uoh-n-a

Figure 4. Accurncy ar.d Low-Frequency Limit
: Test Setup .

i

", Sat the "AC Voltmeter to 0.01 volts full scale'
and connect to the Voltmeter Calibrator output :

Ac. Determina the error ln the AC Voltmater

. 5 Connect the AC Voltmeter across the 1 ohm
rasistor on . um 500 Ohm Load (ref. Figure J). o

e. Adjust the outpub +Eifie Oseillator for a rending R

voltmeter e!ror mesduned in step c above). .

5 Disco...zect the AC Voltmeter from the 1 ohm-
Connect. the output of the Model 1110A to
‘the voltmeter, and clip- the Model 1110A around the .

o BOOohm reslstor. ;’

g, Tha rea.ding of the Ac Voltmeter should be be-
" tween 0.0007 and 0.0103 volts, correcting the reading

for the voltmeter error measured in atep G

R
|‘ 4

28, Low’ Freduenc leit. ‘Set up testequipment for U |
 thig tast a5 indicn féya In Figure 5. K )

A SetmeOscmator frequencyto 0ke,
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'l‘able 3. Required Teat Equipment -

s

: U .'..'-';',T,f Required . ’
“mst"l‘m Chnracteriatics S Measurement -

‘Ret | _ Récdxiime'ndéd- :
Para J. ' ‘Iustrument .

Voitmeter | Output: 0.0V fins " | Acenracy . - | 28 | & Mode1738AR
"Calibrator . - Aceyracy . |

; N e Tai ol .Accuracy. +0.2 5% . R B ey o o - R

R 'Oscilla:t_o'r'..' -Frdq'lkc'to 100 ke Agcur:@cy AIREE RN -2 & Model 200CD Wide'
- ‘ 4o | Output: 0 - 6V rms constant Low Freq. Limit - | 28 - Range Oscll‘lator,‘ N I .
sl b e v e ol with frequency T o o ‘ o o - 3

LR AC Vonméier - Bandwidth: 1.7, ke to 100 ke | Aceurscy - - | 26 | ® Model 4008 Vdc}ium S
-0 | RamgerO1-owekatam | 0 [ o[ TubeVoltmeter 1 -
o fseale L e SRR R , R L
,;‘3; a A ‘. i S Accuracy- ‘-'hl% o o . - L - L o : _

" Adapter (4) | 'BNC fémale to Banaia Plug | Accuracy | 26 | &@Moder 100114

B B R R ~-Low Freq. Limit | 28 |
~o' lewobmiead [ [ Accuracy - | 26 | Tobe constracted

Low F"'req;‘Limit o {Ref. j‘lgu red) o

- | sl ‘| FregiMeto4SMc - | High Freq. Limit | 28 ® Model 608A

w0 | Generator - -] Output: 3 volts rms into " L ’ ' o
O R " 50 chms. const:antwith : R o

e frequency - ' :

o | R7 Voitmeter . ‘Bandwidth: 1 Mc - 45 Mc " | High Freq. Limit | 20 | @ Model 411A RF
RRRIES ER S Range‘ OIVFuuScale g ) | Millivoltmeter

BDOthond S o  ‘. "';‘H.ighrreq.-'ﬂmit' 5 29 “Tobeconstmcted
S e v | misemime - | o | (Ret Figurelo)

-1

 Addpter (B) . | -BNC female to BNC female | HighFreq. Limit | 20 - |'® Stock'No. 1z§o-ooad N
bl Ve | Risetime ) s | o L=
' ;

- | Oscilloscope’. | ‘Bandwidth: 350Me ..\ | ‘RiseTtme . | 30 | ¢ Model 185 with
JEREE B mseTime. <1 nsec R & S R P | - @ Model 1875 . - : :
‘Sensitivity: 3mv/¢.m, SRRERE IR N R - o ‘ Lo r
_ hlghtmpedanceinput U v T B R : ' 1
‘Sync Pulse: 1.5V into T »
5Oohms,mse'nme.- I DR TR I ‘
‘< 2nsec. . R I o SERE B SRR

- - b. Set the AC Voltmeter to the. 0.01 volt range, c-'Adjust the Slsml Generator output for a readins
_ '+ and adjust the output of the Oscillator fora raading - of® db on the RF Vm..meter. . o
~ i o20dbon the AC Voltmeter. '

R _ dJ Set the Signul Generator frequency to 4.; Mec. i

e Change ihe Oscmator rrequency to 1700 cp.s o 4 The- reading o! the RF Voltmete r ahould be
v d, The reading of tha Ac Voltmeter ahould be, s -greaterthan-s db. -

. sreater than -3 db. : L S -

. S SRR : 30 'RISE TIME, ‘ o -

' .29, ] . Set up test equipment = 31 Set up the test equipment as showu in Figure 6. .:j

: -tor- $ ‘measurement -23 ‘indicated in. Fisure 5.. ©a. Obtain a presentation of the pul” on tlme oacu- —

. Set ‘the RF Voltmeter range to 0.01 volt. o 'loacope _ Y

b Set: the Signal Generator Iraquency to 1 Mc. - b. Observe tha 10% to 90% riae time of the palse. o

e
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Flgure 5. H.igh Frequency lenit Teet Setup o
1

c. 'rhe riaa ume should be '? nanoeeconds or less.
d Disconnect the teat equipment -

1

‘

32 PER!ODIC MAINTENANCE

-.33.. The Model 11104 is built ot durable mnterials,
S and will withstand harduse. The periodic maintenance
~ required 18 cleaning. _This is accomplished by using
"the small brush suppued ‘with the probe. All foreign
' material must be removed from the mating surfaces
" of the- pole pleces.: Any ‘accumulation of dirt, grit,
- or other material 'will result'in the surfaces mating
- imperfectly, resulting in a deterioration of low fre-
quency reeponae. ) ;

)
[

34 TROUBLESHOOT]NG.

35 “The following procedure outunes probable causes
“'of trouble with the Model 1110A. Resistances of the
wlndinga, ag measured from:the ground aside of the
prebe are ehovm ‘on the echematlc, Figure 1.

A

[N B St

ADAPTER(B) AU

11108~ A=2

Filgure 6. Rise Time Test Setup

TEHMINAL ASSENBLY
PROBE HEAD B

WHT

R3
24.91

-
X
&

24, Si

PROBE HEAD p,

Ptobe Schematic ,
‘ o ;
a. Low Frequ'mcy Response, ' _=‘| . R

Flgure 7

(1) Pirt on pole ptece mnung iacea. o ‘

(2) Chipped or cracked pole piece.

(3) High resistance cormection in cable or term.tnn.l
assembly.

b. High Frequency Response.
(1} Restetore R1-R4 defective.
) 2 Ground lead detective.

c. Pulse Reeponse {excesaive renecuons) RS-
Ll defective, N

" d. Gain (c\.rrent/voltage convere!on) Rellntou
R1-R4 defective.

.

38 REPAIR C : : '

37, XMa defecuve ce-uponent is suspected, the probe
must be disassembled.  Refer to Figure 8 for. an
exploded viev of the probe. To gain access to the
mterlor.

a. Mark tha jaws and the outer sleeve eothat the
ortginal orientauon will be preeerved upon re-
=gsembly. -

b Unscrew the Ixont séction (front’ ﬂange) lrom
the center section, ‘holding both parts of the front
section together; so that the 1ntemal epring does
not cause them to fly apart.

¢. Remove. the coil eprlns, and lnde the jnw
aesembly out of the outer sleeve.. ,

d. Unecrew the center eecnon lrom tbe cabll
aasembly. '

"e, Drive the roll pin. out ot the termlml lecuen
ehield with a 1/16 in, drift punch.

1. 'Slide the terminal board and jawuaembly out
of the ehleld

T
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i 'I'nbla 4 Replaceable Partn, Model 1110A Current Prohe

1,
'
|
o
|

N 1

'\ 'Deseription
¥ Cable Assembly S

Cable Assembly for Ophon COG
el Ground Lead (includes R6)

Lo pl&washer :

_ ier Sleeve L
!p.i SO T "ffI‘! beJawAssv

Re!erenca Flgure 9

R ) . ﬂl‘?t N
’qbi A

R --'Ic"‘,

oo .0 otnd

Te .

i S

- Shield ‘ .

RellPin~ = Ca
Reststor, 24.0 ohms (RI-R‘!)

. Coil Assy (mcludes LlandRS)
Busmng o

Prnbe Jaw and Terminal Assy '

¢
o

rush-Haad Cle,antng , L

@Stock No. -, ¢

01110-61601

© 0111061602
. 456A-21A-10
'2190-0012 -

50400426 .

- 1460-0059

01110-42301 -

‘See sublist below

5020-0430

14300074
07210291,

01110-86001 -

. - 5020-0428
. o110- 62101

8520-0017

.

. tioa-a-g”

1

- Moqel ;qu
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FEEDTMROUGH INSULATOR

Figure 8. Jaw Assérably Exploded View

, R T
12 GAUGE WIRE LOOP FOR
CURRENT PROBE
(HP PART  NO. 8150~ 2315)

¥

[

(HP PART NO. 0340~ 0060) \_

(WP PART NO.

METAL BOX
(REDUCES NOISE)

‘o698-3963) |

R | .
e .
N et e K

LA . . .. r
: S
- i ! '
e .
o
, .
B ;
3 B r
. o ‘ ‘
; -’ f L

. v

N . v
: o .

' t .

. . b -
ks

BNC CONNECTOR :
(HP PART-NO. !250-0085)

hgure 10 Loud bO-ohm : )

-




