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Title & Document Type: 16074A Calibration R-L Standard Operating Note
Manual Part Number: 16074-90001
Revision Date: July 1981

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.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
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| WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted ~gainst defects in
materials and workmanship, This warranty applies for ore year

- from the date of delivery, or, in the case of certain major compo-
nents listed in the operating manual, for the specified period. We
will repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett-
Packard. No other warranty is expressed or implied. We are not
liable for consequential damages,

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

This operating note provides the information
necessary to use the Model 16074A calibration
R-L standard, shown pietorinlly on the front
eover, Included is a deseription of the 160744, its
speeifications, the internal construction of ench
standard, and other basic information.
Specifications are listed in Table 1.

2. DESCRIPTION

The 16074A is specially designed for calibration
ard performance testing of HP's various
four-terminal-pair type LCR meters. It consists
of eight resistance standards--00, 0.0, 19, 109,
1009, 1kf, 10kA, and 100kf--two quasi-inductance
standards—100uH and 100m H--and two
terminations--OPEN and SHORT. The
state-of-the-art four-terminal-pair configuration
of the 16074A finsures high nccuracy &t
frequencies up to 13MHz. The 0Q through 100
standards contain thin film resistors that have
minimal  residusl  reactence and stray
capacitence; the 1002 through 100k9 standards
are euch shielded to reduce the effects of nolse,

3. OPEN AND SHORT TERMINATIONS

The 16074A's OPEN and SHORT te*minations
facilitate optimum open and short zero offset
compensation of the test instrument to ipsure
accurate measurements. Before calibrating the
test fnstrument with any  capacitance,
inductance, or resistanee standards, open and
short zero offset compensation must be
performed, For details, refer to the test
instrument's Qperation Manual,

4. RESISTANCE STANDARDS

The nominal value of each resistance standard is
specified at DC and is extended up to 13MHz,
The high frequency characteristics are based on
the )apprnpriate serles or parallel equivaleni
cjrouit celeulations. The 1009, kR, 10k, and
100k} standards are designed for resistanc:
measurement calibration; thus, nominal va'luvé
accuracy is $0J0%. The 0IQ, 10, and 106
standards, however, are designed for phage
accuracy tnalibration. They have extremely lpw
vesidual reactence, and are calibrated for their
phase accuracy rather than resistance aceur ey.
Basic accuracy s, thus, £10%.

ot

Note
/
The SHORT termination and the 4Q

resistance standard should not be used
interchangeably. The SHORT

termination s - 1n absolute short,
intended for short zero offset
compensation .~ in eapacitance,
{nduetanee, .  und resistance
measurements calibration. The 09

standard, however, is not an absolute
0 It, like the 0.9, 16, and 1002
standards, is fntended for phase
mensurement ealibration only, Before
calibrating the test instrument's phase
measurement aceuracy, perform zero
offsrt  compensatiun  using the 6n
statidard and OPEN termination, In all
other cases, use the SHORT nnd OPEN
terminntions.

5 QUASI-INDUCTANCE STANDARDS

Because of the inherent parasitic impedenees
' (coil resistance and distributed enpacitance) of
i induetars, it is not possible to build an
‘,inductnnce standard usable in the RF region.
\Therefore, each of the two quasi-inductance
standards in the 16074A is constructed using two
resistors and one capaecitor, offering equivalent
induetances of 100pH snd 100mH. The interpal
construetion is illustrated fn Table 2 and the
equivalent eircuits are shown in Table 1,

6. CONNECTING THE 16074A

The 16074A can bhe connected to the test
instrument in one of two ways : (1) directly to
the instrument's UNKNOWN terminals or (2) via
the furnished four-terminal-pair eable (P/N :
16074-61600). Either connection method ean be
used without affeeting the measurement
aceuracy of the instrument. SHORT and OPEN
7ero offset compensation must be performed,
though, to cancel the residual inductance,
residual resistance, end stray capacitance of the
cable, Aiso, when the cable is used and the test
signal frequency is higher than IMHz, the test
instrument must be set to the appropriate eable
length., Refer to the test instrument's Operation
and Service Manuel for details,

7. CALIBRATION DATA

Calibration duta for each resistance stondard at
DC and each quasi-inductance standard at
several test frequencies are given on the
calibration data sheet included :n the 1§074A,

" CALIBRATION CYCLE

The recommended calibration eyele of the
16074A is once a year,
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REPAIR

return the unit to Hewlett-Pockard for sarvice.

; , For complete information on serviee
The 16074A is not field repairable. If any of the calibration, contaet the nearest Hewlett-
standards or terminations are damaged or if a Packard office. ‘
significant nominal valuc change Is observed,
Table-1. Specifications,
Contents: Useable frequency: 0C to 13MHz

1 Resistors ---

+

09, 0,19, 12, 104,
1009, 1kQ, 10k and 100kQ

Terminations --- open and short

Accrssory furnished:

Im cable -

-- HP P/N: 16074-61600

Environmental temperature:

. Q [+]
Inductors --- 1004 and 100mH 23°C £ 5°C
[
Characteristics:
. 1 Typical Typical
Nomjral Equivalent  |Parameter Calibration f yp
requency Temperature
Value Cireuit Main/Sub Accuracy Characteristic Cnegficient
?
R s Rs 10,17 at € p SHHZ g +100 PPH
RTTRI L ° T
. LS 0+inH up to MKz —_ —
. £iMHz N ‘
" 1]0i * Re Lt Rs +10.1% at OC i—Tﬁﬁﬁ % 60 PEM
‘ Ls :0.2nH at TMHz E—
] e Rs | 0.03% at OC y g -60 PPN
1002 + 10% o= ° L
Ls 0t inH up to 10MH2 — —_
Re s Rs 10.03% at DC ity £10 PPM
1000 ¢ G.1% -
¢ 120nH at TMH2 a—
Re fiMHz
Rp +0,037 at DC x- % £10 PPH
Tkt 0,1% 0—[‘:}—0 [0
i Cr 10.2pF at 1MHz ——
iy 2fMH2
Rp +0,03% at DC i—-rﬁﬁ—-% +10 PPM
10k 20, 1% *‘E}"’ : -
[ Cp 10,2pF at 1MHz it
R Rp 10,03% at OC +2FF WYz T +10 PPM
oo | oL
% Cp .} $0.29F at 1MHz — _—
s R 2 " | 1CunF measurement . Pu—
O iy —0 Ls i’]Of MEX % +10 PEM
100mH + 2k82 ‘ error + 0,1% .
: LstRi+R2.C{H} | Rs | 0.03% at OC +uwlD " —_—
L Mo 2
o0 1000pF measurement fMH2
1001H + 6320 . Ls error + 0.2% +4{ 10 )% $10 PPH
sl . +0.03% at DC tulD* 0 ——
*1  The calibration values of 0,11 *thru 109 resistors are defined as the dif.er-

ence (respectively resistance and residual reactance} on the basis of « .

w2
*3

*

quencies,

Dimensions:

: 423(W) x 120(H) x 186(W} mn

Rs {s equal to Ry plus Rz,

Weight:

This equation fnnludes a compensation of the stray capacitance associated
with the BNC terminais, ’

D §s the dissipation value of the capacitor at the respective settirg fre-

Approximately 4.4kg




Table 2. Construction of Each Standard

100mH

Inductance measurement accuracy check,

Standard Use Construction
Termination for zero offset adjustment "
0a (short: cancellation of residual induct- le Lp Mo He
ances and resistances) prior doing fre- S—? $—? G z S 2
quency phase accuracy check.
R L
0.1%2
]82 Frecuency phase accuracy check.
100Q
Le Lp Hp  He
Tk ' z'j z
10k Resistance measurement accuracy check. R
100ke [;;:J
[
Le Lp Hp H¢
Open {ermination {or iero offset adjustTent ) "“STE"STE"STz"STE"-
open: canceilation of stray capacitance
- Termination to perform accurate measurements,
Le Lp Hp He
Short Termination for zero offset adjustmenf (3‘
(short: cancellation of residual induct-
Termination ances and resistances) to perform accu-
rate measurements.
—
Le L.p Hp He
T L
J100uH
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| MAN UAL c HANGES

! C — umm IDENTIFICATIOR
o Lo | uodnunb«. 16074 ) >

 Data Printed:  JUL. 1981
 Pert Numbar: 1607490000

‘CALIBRATION R-L 8TANDARD = .-

‘ ]‘hb :uppbmont cpnum impartant, inlarmctbn for :omctha nmuu wrars
j'-;impmvimon mach altar the printing of the rausl. .
'IJ) up i nipphmln! o S I .
\1-Make ok ERRATA corrections,
Mm nl !pprunfllll seriel pumher’ ulmd chmou hulcmd In the ul:hl bohw

sad for adapting the manuat 1o atruments cantalning

t :
v l g : “ “ ; 3 ’ ! : . . :
' S rnm: o wUMER | MAKE MANUAL CHANSES BERIAL PRAFIX OF KUMBEN MAXE MANUAL CHANINLS
' e ; w ‘ ALL | CRRATA -
| l!I.E -—‘ ';
: ST ;' : . : S
! ) T e R T T
'f' ! l' : i Bt ‘ ‘ .
b Page 2. Table 1, Specifa ntions,:_ : - o ()
e o b

”,,~1:~ﬁ~. Changn the Ls. Calibration Accurracy .or the 10
sk resistur as follows. » ‘ |
P 0T e . Loty !

E 11| C v t G EI‘IH at ]HH.Z ."1 ..--H‘L‘ _‘: | : .-lr, .|:,.
W C.V. = Ca}ibrated Value e

Page 3, Table 2 Construction of Eac“ﬁStandard "7"; N

- Change the figures for the IUONH ';“;f jiﬁ“% R
> and 190mH quasi indactors’ as, follows._

" NOTE

, Manuul chlnno nopmn oy rwlud 8 often ss nacessary to keep mmuah 8 current md sccurate as possite. Hawelt-Packard
 recommands that you periodicaly request the letest sdition of this supplement. Free coples are svaliable from all HP officas, When

requesting coples quote the mw.nl Hmli,lutbn information from your mphmont. ar the mode number snd print date from the thie
pogo of the muﬂ. : )

Date/Div: IR, 10. 1983/33 - F 'H'EWLETT,
Page Tof2 (‘a PAGKAHD
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