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HGVY TO UBE THIS MANUAL

General inforfstion, Section 1, describes what is holuded with your HP 4194A
what additiona| accessories are available, and the Specifications. Beiore installing
the HP 4194A and turning on it, check io see that your 4124A has all the furnished
accessories listed in this section. Then go to Section 2, instaliation.

installation, Section 2, describes how to link the Control unit and Measurement unit,
how to insiall the Rack Mounting Kit (Option 907, 808 and 909), how 10 set the Line
Voitage Selection switches, and how to connect e power cord.

Nole

To ensure joperator satety, mount both units as described in paragraph 2-3-
1 of Sectiop 2.

Geltling Started in Section 3 is designed to help the firsi-time user. This section
describes how |to turn on the HP 4194A, and gives some operating hints.

Impedance/Gajn-Phase Measurement it Section 3 describes the use of the
HP 4184A IMPEDANCE/GAIN-PHASE ANALYZER in making typlcal measurements
on several common devices, These measurements were selected as exampies
which cover topics of generai interest in a manner which demonsirates (e capabill-
ties of the HMP 4194A.

Reference in $ection 3 is an encyciopedia of front panel operation detalls. This
section is an giphabetical listing of front panel sections, hardkeys and lerms, The
each MENU hardkey topic shows the menu of softkey iabels it will display on the
screen and describes each softkey command in detail,

Extended Capabilities in Section 3 describes in detail the speciai capabiiilies of the
HP 4194A.
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SECTION 1
GENERAL INFOHRMATION

1-1. INTRODUCTION

This opeiation manual contains the information reqguired to install, operate, and test
the Hewleti-Packard Modet 4194A Impedance/Gain-Phase Analyzer. Figure 1-1
shows the 4194A and ils supplied accessories. This seclion covers specifications,
Instrument identilication, description, options, and accessorias.

Listed on the title page of this manual is a microficine part number. This number
can be used o order 4 x 6 inch microfiim transparencies of the manual, Each
microfiche comtains up to 80 photo-duplicates of the manual pages. The microfiche
package also includes the latest manual changes supplement as well as ail peii-
nent service notes. To order an additional manual, use the part number listed on
the litle page of this manual.

8120-183%(0pt. 350)
8120-1838(0pt, 350} 04194~-61641(0pt. 375}
04194-61640(0pt. 375)

Zea /ff

. ‘:ﬂ} Loy ‘ . f -‘
8120-1378 4 7 - o ™, 0419461601
5061-9699 (Opt.0D1 only)

e 8120-1834
den

04194-61603

Figure 1-1. Model 4124A and Accesseries
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GENERAL INFORMATION

1-2. DESCRIPTION

The kP 4194A features eleven Impedance and lour Gain-Phase measurement func.
tlons and covers a frequency range of 100Hz to 40MHz for tmpedance, and from
10Hz to 100MMHz for Gain-Phase. The oulput ievel, with an adjustable de bias level
of 40V, ranges from 10mV to 1Vrms for Impedance and from -63dBm {0 +15dBm
for Gain-Phase. Sweep Parameters include Frequency and OSC level for both Im-
necance and Gain-Phase funclions with the addition of d¢ Blas for the Impedance
wnctlon. Up to 401 individual sweep poinis can be selected for special applica-
tions. The basic measurement accuracy is 0.17% of reading for Impedance and
0.1dB/0.5° for Gain-Phase.

Note

When the probe from the 41941A/B Probe kit is used the frequency range
for impedance measurement is 10kHz to 100MHz.

The 4194A’s menu-driven software uses eight sofikeys iocaled naxt to the menu
display area of the CRT. Menus are selected by pressing the MENU key which
corresponds to the desived operalion. Current marker inforv.ation and sweep para-
meters are displayed above and below the CRT graticule as status information.

Measurement information cisplaved on he 4194A°s CRT is stored as complex data,
Using this storage technique and the math processing capabiities ot the A194A,
several display formats may be derived from tre same trace data and changes in
scale may be made without repeating the measurement.

The 4194A’s graticules are electronically generated, making overlays urniiecessary
wihen procucing a log gric. In the log sweep mode, the graticule changes to reflect
changes in the start and stop parameter values,

The 4194A provides HP.IB interface capability for complete remote contiol of ai
front panel control key settings and test parameler setiings, This feature makes it
possible lo inlegrate the 4194A into a mieasweament system, inprove DUT through-
put. improve cireuit design efficiency, and reduce the comiponent development
cycle.

.

Other {eatures of the 4194A include Auto Sequence Program (ASP), dumping ihe
dispiay to a prinier or plotter, program table for GGO/NO GO lesiing, egulvaient cir-
cuit mode, and tha abiiity 1o save and recall five insirument siates,

The HP 4194A consisis of @ CONTROL unit and a MEASUREMENT unit. The CON-
TROL unit dispiays the measurement resulls, and the MEASUREMENT unit inter-
faces direcily 10 the devices {o be measured.

1-3. BPEC/FICATIONS

Table 1-1 lists compiaie 4194A specifications. These specificalions are the perfor-
mance standards or Linits against which the instrumeant is tesled. When shipped
from the faclory, the 4194A meets the specifications listed in Table 1-1. The speci-
fication test procedures are covered In Section 4. Table 1-2 lists supplemental per-
formance characteristics. Supplarnental performance characieristics are not specifi-
cations but are typical characteristics included as additional information for the
operator.




GENERAL (NrGRIGATION

1-4, SAFETY CONSIDERATIONS

The 4194A conforms to the safety requirements of an (EC (Infernational Electrone-
chanical Committee) Safety Class | instrument and is shipped from the factory In a
safe condiion. This operation manual contains information, cautions, and warnings
which must be followed to ensure safe operation and to maintain the instrument in
a safe condition,

1-5. INSTRUMENTS COVERED BY THIS MANUAL

Hewlett-Packard uses a two.section nine ciaracier serial number which is stamped
on the serial number piate (Figure 1-2) attached {o the instrument's rear-panel. The
fest four digits and the letler are the serial prefix and the last five digits are the
swifix. The latter placed between the two sections identifles the country viners the
nstrument was manufactured. The prefix is the same for ail identical instruments;
it chninges only when a ehange s made to the insirument, The suifix, however, i3
assigned sequentially and is diferent for each instrumenl. The contents of this
manual apply 1o inslruments with the serial number preilxes tisted under Serial

Numbers on the title page.

An instrument manufactured aiier the orinting of this manual may have a seilal
number prefix that is not fisted on the titie page. This unlisted serial number prefix
incicates the instrument is different irom hose described in this manual. The man.
ual for this iew instrument may be accompanied by a yellow Manual Changes sup-
plament or have a different manual part number. This supplemeani containg
"change information” that explains how to adapt the manual to the newer
instrument.

In addition 1o change information, the supplement may contain information {or cor-

recting arrors (Errala) in the manual. To keep this manual as curreni and accurate
as possible, Hewieli-Packard recommends that you paeriodically reguest the iatest
Manual Changes suppiement. The supplement for this manual is ideniified wilh
this manual's print date and part number, beth of which appear on the manual's
title page. Complitientary copies o! the supplement are available rom Hewlelt-
Packard. I the sarial prefix or number of an instrument is fower than that on the
titte page of this manual, see APPENDIX A, BACK DATING.

For injormation concerning a serial numbe. prefix thal Is not listed on the title page
or in the Manual Change supplement, coidact the nearest Hewiett-Packard ofiice.

OGAWA BLWLET
SELIAL RO,

Mallb hoalinN L

Figure 1.2, Serial Number Plate
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GENERAL INFORMATION

Tabile 1-1. Specifications (sheet 1 of 34)

SPECIFICATIONS

IMPEDANCE MEASUREMENT

The 4194A provides two Liupedatice measurement functions either of which can
be selected by using the IMPEDANCE' (Program cade 'FNC1) or 1P with Z
PROBE' (Program code: FNGC3) softkeys. The latler tunction ls provided for use
with the probe included with the 419241A/8B Impedance Probe Kit. The specifi-
cations on both functions are listed sepaiately and more specific information
for the IMP with Z PROBE funclion when used with the probe is described in
Operation Note 41941A/8 (P/N 41241-G0000),

. IMPEDANCE MEASUREMENT {FNC1):

Vieasurement Parameters: iZ |(impedance), |Y] (admittance), @
(phase), R (resistance), X (reactance),
G (conductance), B (susceptance), L
(inductance), C (capacitance), D (dis-
sipation factor), Q (=1/D), 20 parame-
ter combinations are available,

Test Frequency:
" Range: 100Hz  to  40MHz  wilih CAZSLE
LENGTH switch set to Om, 100Hz to

16MHz with CABLE LENGTH switch
set to 1m.

* Resolution: tmHz
* Accuracy; +20ppm at 23° £5°C
Osc Level:
" Range: 10mV to 1Vims {< 10MHz) 10mV 1o

0.5Vrms (> 10MHz2) (UNKNOWN ter-
minals open)

* Resolution: 3 digits
" Accuracy. +1d8 at 100KHz, 23¢ +5°C
" Flatness: +1dB

* Output Impedance: 500 (Opt. 350), 756 (Opt. 375)

Note

Fdkk

+ dBc indicates a measuren;ent relative to the set frequency.
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* Harmornics: < -45dBe

* Nop-Harmonie Sourious: = -42dBc




GENERAL INFORMATION

Table 1.1. Specifications {(sheet 2 of 34)

* f"hase Noise: = 90dBe/ VHz (2kHz offset)
* Units: . V, dBm, dBvV

DC Bias Level;
* Range: 0 to x40V

* Resolution: 10mv

*Accuracy; #{0.12% + 12mV), ét 23° z5°(

* Qutput Impedance: 500 (Opt 350), 750 (Opt 375)

" Maximum Current Depends on the DUT Impedance
+20mA, (| 2| =4000)
+H10mA, (1Z] £3.2KQ)
+1.2mA, (1 Z] <25K0)
+150UA, (| Z] =25Kn0)

Sweep Function:
" Sweep Parameters: Frequency, Osc Level, DC Bias
" Maximum Sweep Range:

Frequency: 100Hz to 40MHz when the CABLE
LENGTH switch is set to Om.

100Hz to 15MHz when the CABLE
LENGTH switch is set to im.

Qsc lLevel 26dB (max)

DC Bias: 0 to 40V

Entry: START/STOP or CENTER/SPAN
Sweep Type: LIN, LOG, ZERO SPAN

Sweep Mode: REPEAT, SINGLE, MANUAL
Direction: UP, DOWN

Number of Measurement Points: 2 to 401 poinis (max 261 points at
Osc Level sweep)

Measurementi Circuit Viodes: Series equivalent circuit, parallel
equivalent circuit

Ranging: ' Auto

Measurement Terminal: 4 terminal pair configuration




GENERAL INFORMATION

Table 1-1. Specifications (sheet 3 0i 34)

Auto Coimpensation:

* Automatic Zero Offset - Compensate tast fixture residual
Compensation: . impedance and stray admittance.

* Automatic Calibration; Calibrate probe or fixture using the
calibration standards.

* Compensation Method: Interpoiation or Ali points.

* Interpolation Method: Fifty-three fixed freguency points for
Om cable lengih and twenty-eight
poinis for 1m cabie length over the
speciiied frequency range.

Linear interpolation is performed at
the specified points.

* All Points Method: Same as the measurement points.

* Compensation Range: Same as the measurement range.

Test Cable Length: Omor 1m.
Max. Input DC Current/Voltage: +20mA/+40V.

Level Monitor: Monitor test voliage across and cur-
rent through the DUT.

* Range: tmV to 1Vrms, TuA to 20mA.
* Accuracy: (at 23° £5°C)

<1Milz clomilz >TOMiz

Voltage 10%t1my

Current 10%4 10%%
GOx fnA 600x A

f: frequency {(MHz)

T TR LT




GEZNEHAL INFORMATION

Table 1-1. Specifications (sheet 4 of 34)

Measurement Range and Maximum Resolution:

Measurcment

Parameter Range Max Resolution

1Z], R, % 10m to 100MI 1008

Iv].6,8 itns to J09S LnS

£ 180° 0,m°

InH to 100X Lophi

LOFF to 0.1F 0. IfF

2.001 to 10 0.06001

1.1 te 000 0.4

Measurement Accuracy: Accuracy is speciiied a!l the UN-
KNOWN terminals under (he follow-
ing conditions

1. Warm Up Time: > 30min

2. Ambient temperatures 23° +5°C
(the error doubles form G°C to
+40° C temperature range)

3. CABLE LENGTH Switch: Om

4. Auto Zero Compensation: ON
Accuracy depends on the lest
frequency, magnitude of Im-
pedance measured, iest signal
ievel, integration time and number
of samples averaged.

* |Z|-8 Accuracy:

100
o

|Z| Accuracy: za=-2L azs T%1"[+BZ° IZme [%]

o
g Accuracy:

where |Zm} is |Z]| measured and o
is test signal fevel in volts. A1, AZ,
and B2 are obtained from Graph 1, 4,
7 or 10, For example, Frequency =
100kHz, [Zm| = 1ka,test signai ievel
= 1V, INTEG TIME = MED and num-
ber of sampies averaged = 4, then A1
=0.023, AZ = (15, B1 = 25mn, B2 =
2.5nS and o= 1 therefore,

0.023 2.5x10 72 -9 3\, 100 _ .
Za=f+0.15+< =107 +2.5x10 “x1x10 x—————l 0.17




GENERAL INFORMATION

Table 1-1 Specifications (sheet 5 of 34)

* 1Y |-8 Accuracy:

Al

Ya= —- +A2 B2
o

DA

[Y| Accuracy: 100 g

LA A

o

{Bl Y| +

180
m

.13, 0
“100 Ay
where (Yl is |Y] measured and o
is test signal level In volts. At, A2,

Bt and B2 are obtained from Graph
1,4, 7 or 10.

8 Accuracy: Ba

* R, X Accuracy {depends on D):

D, 2

.2<h<8

1Xm'-g%%5l

za(n}
tosl

(8 [%]

Za(x)

(%]

* G, B Accuracy (depends on D)

where 8 is phase angie,

100
o

100
o

1%]
%]

Za(x)= —3—1- +A2+(———?(1i +BZ-Xm)x
Al B1
o Rm

Za(r) +A2 +B2+Rm) x

Xim is measured X, Bm is measured
R, and o is test signal level in volts.
Al, A2, B1, and B2 are obtained from
Graph 1, 4,7 or 10.

=0, 2

0, 2<D<h

Yaln)

+ .
Bm 00

Va(e)
cosd

{51

Ya(s)

Ya(s)

s110

o 15)

where @ is phase angle,

82>
Bm

BZ) X
G

Bim is measured B, Gm is measured
G, o is test signal level in voits. A1,

A2, B1, and B2 are obtained from
Graph 1, 4,7 or 10.

160
x
o

100
O

Ya(s)= % +A2+(Bl-Bm+

Ya(s)= _gl +A2+(B1 * G+




GENERAL INFCRMATION

Table 1-1. Specifications (sheet 6 of 34)

* D Accuracy:

D<0.2 D>0.2

Za
100

Za .. 2
160 (14D}

where Za is |Z| accuracy {refer to
| Zj-6 Accuracy).

* L Accuracy (depends on D)

D>0.2

La Las{1+D)

where
Al 100

Bl . 9
La=— +A2+(‘|‘m+B2'|ZLDXT (%]

where| Zu|=2m «f+Luf is frequency in
Hz and Lim is measured L. A1, A2,
B1, and B2 are obtained from Graph
2,5 8or1i.

* C Accuracy (depends on D)

D>0.72

Ca Cas (1+D)

where

.. _ Al B1 100 ”
Ca= o +A2+<Tm +B2e ZcD X =0 (%]

where
lze|=

FET Sy

i
2% =f+Cm
fis frequency in Hz and Cm is iviea-
sured C. Ai, A2, B and B2 are ob-
tained from Graph 3, 6, 9 or 12.

ST Lk A

* Accuracy when CABLE LENGTH switch=1m:
Add the foliowing term 1o A2 in Graph

110 12 when CABLE LENGTH switch
is set to tm.

3of [Miz]
10

where 7 < 15MHz.




GENERAL INFORMATION

Tabie 1-1. Specifications {sheet 7 of 34)
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GENERAL INFGHRMATION

Table 1-1. Specifications (sheet 8 of 34)

INTEG TIME: MED or LONG, Averaging: > 4
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GENERAL INFORMATION

Table 1-1. Specifications (sheet 9 of 34)

Graph 4
INTEG TIME: MED or LONG, Averaging: 1 or 2
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GENERAL INFORMATION

Table 1-1. Specifications (sheet 10 of 34)

Graph 5
INTEG TiME: MED or LONG, Averaging: 1 or 2
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GENERAL INFORMATION

Table 1-1. Specifications (sheet 11 of 34)

INTEG TIME: SHORT, Averaging: > 4
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GENERAL INFGRMATION

Table 1-1. Specifications (sheet 12 of 34)

INTEG TIME: SHORT, Averaging: > 4
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GENERAL INFORMATION

Table 1-1. Specifications (sheel 13 of 34)

Graph 10
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GENERAL INFORMATION

Table 1-1. Specifications {sheet 14 of 34)

Graph 11
INTEG TIME: SHORT, Averaging: 1 or 2
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GENERAL INFORMATION

Table 1-1. Specifications (shieet 15 of 34)

Measureiment Paramieters: . Same as impedance measurement
(FNCT).

Test Frequency:
* Range: 10Hz to 100MHz

* Resolution: TmHz

* Accuracy: | 20ppim (23° +5° ()

Osc Level:

* Range: -£5dBm {0 +15dBm (opt 350, 126uV to
1.26V) (opt 375, 154uV to 1.54V)

* Hesolution: 0.1dB

" Accuracy: +0.8dEB (15dBm, 100KHz at 23°
+5° C)Add the larger of £0.02dB/dB or
0.2dB (<15dBm)

* Flatness: £1dB (15d8m, 10Hz {o 160MHz2) Add
the larger of #0.02dB/dB or 0.2dB
(<15dBm)

" Qutput impedance: 500 (opt 350), 750 (opt 375)

VSWR: <11 (-65dBm to +5dBimn)
<1.4 (+5dBm to +15 ddm)

* Harmonics: <.40dBc (<1MHz)
£-35dBc (£ 10MHz)
<-30dBc {=10MHz)

* Non-Harmonic Spurious: <-42dBc or 80dBm, whichever is
jarger (s40MHz)

<-36dBc or 90dBc, whichever is
larger (>40MHz)

* Phase Nolse: <-90didc/vHZ («40MHz, 2Kz olizet)
«-80dBc/vRZ (>40MHz, 2XHz ofiset)

* Unit diBm, dBV, V




GENERAL INFORMATION

Table 11, Specifications (sheet 16 of 34)

DC Bias Level: (Qutput through Hour BNC ferminal)
* Range: 0 to x40V
* Resolution: ' 10mvy
" Accuracy: £(0.12% + 12mV } at 23° +5°C
" Qutput Impedance: 500 (opt 350), 750 (opt 375)

" Maximum Current: +20mA

Sweep Function:
" BSweep Parameters: Frequency, Osc Level, DC Bias
" Maximum Sweep Range:
Frequency: 10Hz to 100MHz
Osc Level: 26dB (max.}
DC Bias: 0 to 240V
* Entry: START/STOP or CENTER/SPAN
* Sweep Type: LIN, LOG, ZERQ SPAN
" Sweep Mode: REPEAT, SINGLE, MANUAL
* Direction: UP, DOWN

hl

Number of Measurement Points: 2 to 401 points (max. 261 points at
Osc Level sweep)

QOutput Characteristics:

" Output: Single, Dual (buiit-in power splitter)

* Connector: 500 BNC (Female)
Single Qutput: Use specilication for Osc Level

Dual CQuiput
(Buiit-in Power Splitter): Add the following to the Osc Level
specification.
* Insertion Loss: 6dB
* Qutput Tracking; <0.1dB, «3°

* Equivalent Qutput SWR: <1.10
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input Characieristics:

* Input: Reference Channei {Rch), Test Chan-
hel (Tch)

" Input Impedance: 500 (opt 350), 750 (opl 375)
VEWR <110 (Opt 350}, 1.15 (Opt 375)
(DG Coupling)

IMQ, shunt capacitance is 28pF t2pk
(AC Coupling)

* Attenuator: 0dB, 20dB
" Connector: 500 BNC {Female)

* Max. Allowabie Input Level

500, 750 +20cdBm (AC), 5Vp (AC+D0)
1M : +2.24 Vrms {(AC), 42Vp (AC+DQ)

* Crosstalk (between Rch and Tch):

<9608 (<70MHz), <-86dB (>7T0MHz2)

* Noise Floor: <-114dBm (10KHz = f £ 7T0MHz)
<-105dBm (>70MHz)

Aulo Compensation:
" Automatic Zero Offset

Compensation:

Compensate test fixture residual
impedance and stray admittance.

* Automatic Calibration:

Caiibrate probe or fixture using call-
bration standards.

Y Compensation Method: interpolation or Al points

* Interpolation Method: Seventy fixed irequency points cver
the full test frequency range. Linear
interpolation is done for specified
measurement points.

* All Points Method; Equal to the specified measurement
points.

* Compensation Range: Same as measurement range.
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GAIN-PHASE MEASUREMENT

Measurement Parameters:
" Amplitude:
Ratio:

Absolute:

‘ Phase:

* Group Delay:
Test Frequency:

* Range:

* Resolution:

* Accuracy:

Osc Level (Singie and Dual Qutput):

* Range:

* Resolution:

* Accuracy:

* Flathess:

* Output Impedance:

VEWR:

* Harmonics:

" Non-Harmonic Spurious:

* Phase Noise:

* Unit:

Tch/Rch (dB, Linear Ratio)

Teoh, Reh Vv, dBm, dBVY (Teh = Test
Channel) (Roh = Hetererce Channel)

{degree, rad)

1 {seconds)

10Hz to 100MHz
TmHz

+20ppm (23¢ £5°(C)

-GhdBm to +158dBm (Opt 350, 500
load) (opt 375, 75 ioad)

0.idB

+0.8dB (15dBm, 100KHz at 23° +5°C)
Add the larger of 002dB/dB or
0.2dB (<15dBm)

+1¢dB {15¢Bm, 10Hz o 100MHz) Add

the larger of +0.02dB/dB or 0.2¢B (<
15dBmj

500 (Opt 350), 750 (opt 375)

< 1.1 (-65dBm to 5dBm)
< 14 (5d8m to 15¢Bm)

40dBce (s1MHz)
-35dBc (< 10MHz)
-30dBc (>10MHz)

A42dBe or -90dBm, whichever is
larger (240MHz)

< -36dBc or .80dBm, whichever ig
larger (>40MHz)

< -90dBe//Hz (s40MHz, 2KHz offset)
< -80uBc//Hz (>40Mtiz, 2KHz offset)

dBm, dBV, V
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Sweep Funclion:

" Sweep Parameter:

" Maximum Sweep Range:

Frequency:
Osc Level

" Entry;
* Sweep Type:
" Sweep Mode:

* Direction:

Number of Measurement Poinis;

Frequency, Osc Level

10Hz to 100MHz
26dB

START/STOP or CENTER/SPAN
LIN, LOG, ZERO SPAN
REPEAT, SINGLE, MANUAL

UP, DOWN

2 to 401 points {max 261 points
forOsc Level sweep)

Aperture Frequency (Group Delay Measureniant):

* Range:

* Maximum Resolution:

Qutput Characteristics:
" Qutput;

* Connector:
Single Output:

Duai Quiput (Buiit-in Power Spiilier):

* Insertion Loss;
* Qutput Tracking:

" Equivalent Qutput SWR;

0.5% to 100% of frequency span

Maximum resoiution depends on the
number of measurement poinis (N).

200

Maximum Resolution = =~ [%]

(when N = 2, max resolution is 100%)

Single, Dual (buiit-in power spiitier)

500 BNC (Female)

Use specifications for Osc Level

Add the fcllowing to the Osc Level
specifications,

6dB
< 0.1dB, « 3°
< 1.10
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Input Characteristics:

" Input:

* Input Impedance:

" Attenuator:
* Connector;
* Max. Allowable Input Level:

500, 750
1M

* Crosstalk {Detween Rch
and Tch):

* Noise Floor:

Auto Offset Coivpensation:

l.evel Monitor:

* Range, Accuracy:

Measurement Range:

* Amplitude:;
Teh/Reh (Ratio):

Tch, Beh (Absolute):

* Group Delay:

Relerence Channel (Rch), Test Chan-
nel (Tch)

500 (Got 350), 74 {Opt 375) VEWR <«
110 (Opt. 350), 1.15 (Opt. 375) (DG
Coupling) 1M, shunt capacitance is
28pk +2pF (AC Coupling)

0diB, 20dB
500 BNC (Female)

+20dBm (AC), 5V (AC+DC)
+2.24 Vrms (AC), 42Vp (AG+D0)

< -95UB (<70MHz) < -86¢8 (> 70MHz)

< -114dBin £ 76 Hz (= 10kHz2)
< -105¢dBm » 70MHz

Automatic compensation for insertion
loss and frequency response of the
test system.

Maoriltor the input leved of the Reter-
ence and Test channeis in units of
dBm, dBV and Volis.

Equal to the range and accuracy of

the Amplitude Absoiute (Tch, Rch)
measurament,

0 to £120dB

-107d8m to -5dBm (0dB Atlenuator)
-87dBm to 15dBm (20dB Attenuator)

#1807, (can dispiay phase con-
tinuously using ihe phase scale éex-
pansion function)

01ns to 1s

ol

AT TR PSSR TR ETIEET

i
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Measurement Resoiution (max):
* Amplitude:
* Phase:
* Group Delay:

Measurement Accuracy:

0.001dB
0.01°

0.1ns

Accuracy Is specified al the measure.
ment terminals under the following
conditions:

1. Warm-up time: >30min
2. Ambient Temperature: 23° 26°C
3. Auto QOffset Compensation: ON

Amplitude Ratio (Tch/Rch), Phase Accuracy:

Group Delay Accuracy:

Tch/Rch (Ratio) and phase accuracy
are the sum of each channel's ac-
curacy given in the Tch/Reh and
Phase Accuracy graphs. The iollow-
ing is an example of calculating
accuracy.

INTEG TIME = MED, Averaging = 4
Frequency: 100kHz

Input Impedance; 500

Rch Attenuator: 20d2

Tch Attenuator: Gaf

Rch Input Level: QdBm

Teh input Level, -35dBm

Accuracy: 0.15dB, 075° (sum of
0.05dB/0.25° + 0.1dB/0.5°)

Accuracy is derived from the follow-
ing equation. Phase accuracy 8a (R)
and ga (T) are read from the Tch/Rch
gnd Phase Accuracy graphs.

- 360 x Al o

where,

AF: Aperture frequency (Hz)

ga(R). Reference channel phase
accuracy { ¢ )

¢a(T)y. Test chennel phase accuracy

(°)

ALsolute Amplitude (Tch, Rci) Accuracy:

Accuracy is read from the Tch and
Ach Accuracy graphs. Shaded areas
in the grapis are reference data, not
guaranieed specifications.
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Graph 13
Teh/Reh and Phase Accuracy (input impedance 500, 750)
INTEG TIME: MED or LONG, Averaging: >4

Attemmtor
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Graph 14

Tch/Rch and Phase Accuracy (input impedance 1MQ)

INTEG TIME: MED or LONG, Averaging: 24
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Graph 15
Tch and Rch Accuracy (input impedance 500, 750)
INTEG TIME: MED or LONG, Averaging: >4

Attenuater
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. 5dR
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). 244

2.5d0

po—ao—

1M 3N 100M

Frequency [Mz}

Tch and Rch Accuracy {input impedance 1MQ)
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Graph 17

Tch/Rch and Phase Accuracy (input impedance 500, 750)
INTEG TIME: MED OR LONG, Averaging: 1 or 2

Attenuator
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Graph 18
Tch/Reh and Phase Accuracy {input impedance 1MQ)
INTEG TIME: MED OR LONG, Averaging: 1 or 2
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Graph 19
Tch, Reh Accuracy (input impedance 500, 75Q)

INTEG TIME: MED OR LONG, Averaging: >1

Atrenmistar

200 Ndh
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Graph 20
Tch, Reh Accuracy (input impedance 1MQ)

INTEG TIME: MED OR LONG, Averaging:1
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Graph 21
Tch/Rch and Phase Accuracy (input impedance 50, 75Q)

INTEG TIME: SHORT, Averaging: >4
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Graph 22
Tch/Reh and Phase Accuracy (input impedance 1Mg)

INTEG TIME: SHORT, Averaging: 24
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Graph 23
Tch, Reh Accuracy (input impedance 500, 750)

INTEG TIME: SHORT, Averaging: =4

Attennalor
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Tch, Reh Accuracy (input impedance 1MQ)

INTEG TIME: SHORT, Averaging: 24
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Graph 25
Teh/Rech and Phase Accuracy {input impedance 50¢, 75Q)

INTEG TIME: SHORT, Averaging: =1
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Tch/Rch and phase Accuracy (input impedance 1MQ)

INTEG TIME: SHORT, Averaging: >1
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Graph 27

Tch, Reh Accuracy (input impedance 500, 75qQ)
INTEG TIME: SHORT, Averaging >1
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IMPEDANCE, GAIN-PHASE COMMON SPECIFICATIONS
Integration Time: SHORT, MED, LONG

| {approximate)

SHORT 500us

MED 5ms
LONG 100ms

(for frequencies >30KHz)

Averaging: Number of samples averaged are, 1,
2,4, 8,16, 32, 64, 128 and 256

Trigger Mode: ' Internal, External and Manual

Delay Time:; ( to 3600s (1ms step)

ST0op
Nelay
Time

Mcasurcment
Time

START 4 >

0 Time

=

Sweep
IParameter

A

Partial Sweep: Sweep between two markers (0, )
without changing the sweep range or
resolution.

Expand Markers Sweep: Expanua sweep range between {wo
markers (0, "} to increase the sweep
resolution.

Program Points Measurement: Program up to 401 measurement
paints.

DISPLAY

CRT: color CRT
* Visible Area: 7.5inch (140mm x 108mmy)
* Resolution: 576 x 432 dots

Display Mode: Two rectangular modes and one ta-
ble mode

* Rectangular (X-A&BY): Sweep parameter is on the X.axis
and iwo measurement parameters
are on the Y-axis.
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* Rectangular (A-B):

Display Contral:

Display Digit:

Maximum Display Count:

Phase Scale Expansion:

Coimment;

ANALYSIS
Marker;

* Modes:

* Control

Line-Cursor:

" Modes:

* Controk:

Single Marker:

Delta Marker:

Double Markers:

Line-Cursor Mode:

Delta-Line Cursor Mode:

One measurement parameter is on
the X-axis, anoiher measurement
parameter is on the Y-axis.

One sweep parameter and two mea-
surermnent paramelers are displayed
numerically in tabular form.

Auiosca.e, Superimpose and Storage
6 digits
999999

Display phase continuousty
(> * 180°)

Display up to a 44 character cor-
ment on the CRT.

Display measurement value for a
sweep parameter,

Display difference between the o-
{reference) and *- markers

Set partial and expand markers
sweep range using two markers.

Rotary kneb, key-in or remote contid!
through HP-1B.

Display a sweep paramelsr value for
a measurement value using imerpo-
lation.

Display sweep parameler value lor
the difference between the o {reler-
ence) marker and the line-cursor.

Rotary knob, key-in or remote control
through HP-{B.

P IPI I ST T

~ar
[

gd - I1E3C

S ETITITRTTERYRTT
Rt -2

1
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Equivaient Circuit Funclion: Perform analysis using five equiva.
lent circuit models consisting of 3 or
4 constants (L, C, R)

* Approximation: Approximate eguivalent circuft con-
stants  using Impedance measure-
ment data,

* Simulation: Simulate the freguency characteris.
tics of impedance by specifying the
equivalent circuit constants.

Arithmetic Operations: + -, "/, 8QR, *, E. EXP, LOG, LN,
SIN, COS§, TAN, ATAN, ABS,
Pi(x), DIF (differential), DEG, RAD

Data Register Manipulation: Use arithmelic operators and func-
tions to manipulate data registers.

" Registen Name Appiication Size

A B Display 401

C, D Supérimpose 401

E-J
RA ~ RL General 401
totai

18
registers

* Example: A=A+E
A = DIF (A)

Complex Matrix QOperation Perform operations using registers,
arithinetic operators, funciions and
constants.

GO/NO-GO Limits: Set min and max imits {for measure-
ment poinis Up 10 16 sets of 26 mea.
surement peints can be set (401
points max).
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PROGRAMMING

Auto Sequence Program (ASP):

* ASP Commands:

* Basic Commands:

" Arithimelic
Operators, Funcltions:

" Maximum Program Size:
* Program Memory Size:

* Edit:

HP-IB Data Output & Remote Control:

' interface Functions:

* Data Qutput Format:

Copy:

" Dump Mode:

* Plot Mode:

* Print Mode:

Save/Get,

Control  the HP 4124A’s  opaeration
using the Internal program ianguage.
ASP programs can be entered using
the front panel keys or down loaded
from a host computier using HP-IB.

Common to HP-IB remole conlicl
comimands.

IF, THEN, FOR, NEXT, PAUSE, WAIT,
BEEP, DISP, GOTO, GOSUH, HEk.
TURN, OUTPUT, INPUT, END, SEND

+, - % /0 B, SQR, EXP, LOG, LN,
SIN, COS, TAN, ATAN, ABS, Pl(u),
DIF, DEG, RAD = < ,» 5, =, < >,
ANL, OR

300 lines per program
17k Byles of non-volatile memory

ASP commands can be entered using
the front panel keys.

IEEE STD 488-1878 and IEEE 5TD
728-1982

SH1, AH1, T5 TEO, L4, LEQ, SR,
RL1, PPO, DCT, DT, CO, E1

ASCH and Binary (IEEE 32 bit and
IEEE 64 bit)

Copy to HP plotters or printers set to
the LISTEN only mode without an
exteriial computer.

Copy the CRT display on a graphics
printer.

Copy the CRT display on a plotter for
a color hardcopy.

Copy measurement data in tabular
form on a printer.

Save up to five sets of 4194A condi-
tions in non-volatile memory (com-
pensation data, measurement condi-
tions, dispiay scale, efc)
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Table 4-1. Recommended Test Equipment (sheet 2 of 2)

Equipment

Requirements

Recommended
Model

Reference
Air Line

20cm, APC-7

PN 04191-85011
p/o HP 163424

Coaxial Step
Altenuator

Atlenuation: 0dB to 70dB, 10dB steps

Calibration Accuracy: <<0.05dB
Frequency: »100MHz

HP 5495A
Opt. 001
HO4*

Powaer Splitter

HP 11667A

Feedthrough
Tarmination

BNG(m)-to-BNG(I), 500
BNG(m)-to-BNC(f), 750"

PN 04192-61002
PN 04192-61003

Test
Fixture

(furnished accessory)

HP 16047D

Cables

BNC(m)-to-BNC(rn), 30cm, 500
BNC{m)-lo-BNC(rn), 30cm, 750"

)
)

61em, 500
giem, 750

BNC(m)-to-BNC(m
BNC{rm)-to-BNC(m

PN 8120-1838
PN 04194-61640
PN 8120-1838
PN 04194-61641

Adapters

Four-Terminal-Pair-1g-APC-7
N(m)-to-BNC(f), 500
N(m)-to-BNG(R), 750"
N(f}-to-BNC(), 500
BNC{h-to-BNC(f), 750"
N{rn)-to-N(m), 500
N(f)-to-BNC(m), 750"
BNC{f}-to-DUAL Banana Plug

HP 16085A

PN 1250-07&03
PN 1250-1535
PN 1250-1474
PN 1250-1287
PN 1250-0778
PN 12350.1534
PN 1251-2277

Pad

500 - 75 Minimum Loss Pad*®

HP 11852A, 3 ea.

Computer

HP Technical Cornputer

HP 9826

HP-1B
Cable

HP-1B Cable, 1m

HP 10833A

*  Calibration data for the 8495A can be purchased as special Option HO4.

Information, contact your HF Sales Office.

**  Required for Option 375 instrurnents only.

For more
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Table 1-2. Supplemental Performance Characteristics (sheet 1 of 3)

SUPPLEMENTAL CHARACTERISTICS

(Supplemental characteristics are not guaranteed.)

Measurement Speed:

* impedance Measurement:

* (Gain-Phase Measurement:

Average speed per point in & sweep
measurement. Speed depends on
test frequency, integration time (17T.)
and the oumber of  sainuies
averaged,

See Graph 29.
See Graph 30.

Measurement Speed and Averaging (N = 1):

HP-1B Data Transfer Time:;

* ASCH:

* Binary:

Measurement time for number of
samples averaged > 1 is calculated
using the following equation.

t”=%'tl - %' t
where, 11 = measurement time when
averaging = 1 {refer to the Measure-
ment Speed graph), n = number  of
samples averaged, th = measurement
speed for averaging n samples

When using an H©5000 Series 200
computer the numier of points trans-
ferred is 401.

840ms

9Gins {IEEE 64-bit) 50ms {IEEE 32-bit)

o
RaTeYa

SE TR

AT b b4 T4 1 55 DAL
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GENEHAL INFORMATION

Table 1-2. Supplemental Performance Characteristics (sheet 2 of 3)

Measurement Accuracy (Impedance Measurement for FNC1):
* |Z}-a Accuracy:

when 10ma<|Z|<0.10 or 1.6MO<|Z|<100M0

Al /B o,
Z.d—3'€+l\2+ (llml +B2 |Zm|) X = [ %]

Za 180
%4=i50 " 5 7]

where | Zm] Is [Z] measured and o is test signal level In voits, Apply
A1, A2, and B2 values specified for 0.10 and 1M which can be ob-
tained from Graphs 1,4, 7, or 10.

“ | Y-8 Accuracy: when 10nS<|Y | <1.6uS or 105<|Y | <100S

{1

100 o
Ya=3- -M-*A2+ (Bi- |Ym| + B4 )x e {5 ]
o

(Y|

where {Ymi is |Y| measured and o is the test signal level in volts.
Apply A1, A2, and B2 vaiues specified for 1.6uS and 108 obtained
from Graph 1,4, 7, or 10.
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GENERAL INFORMATION

Table 1-2. Supplemental Performance Characteristics {sheet 3 of 3)

Graph 29.
Impedance Measurement Speed

{(Number of samples averaged is 1.)

Fuolo=LONG

LOm

{s]

LT =MED

Measurement Time

1.1, =5H0RT

T TTTIM

T

1
1
|
j
1
1
i
10k 100k

Frequency |z}

Graph 30.
Gain-Phase Measurement Speed

{(Number of samples averaged is 1.)

1.7, =LONG

100m T

T T

i1 =MED

T
1
i
i
i

T

Lthn

Measurement Time [s]

1.7, =81oRT

T L TITITIT
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|
!
b
b
I
1
|
|
'
|
[
i
1
1
i
¥
1
]
1
I
'
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(

o

10k 106k T00M

Frequency |lz}

Note

Add 1.7ms when the automatic calibration is set to ON,('CAL on/off’ soit-
key is on.)




GENERAL INFORMATICN

1-6. QPTIONS
Options are modifications to the standard instrument that implement the user’s spe-

clal requirements for minor functional changes. The 4194A has seven options as
listed in Table 1-3.

Table 1-3. Options

Option Description
Number

am High Stability Frequency Reference.
Test Frequency Accuracy: t1ppm (23°C +5°)
Tast Frequency Accuracy: +1X1078 /day (23°C 25°)

500

750

Front Handle Kit. ™1

Rack Flange Kit. "1

Rack and Handle Kit. "

Extra QOperation Manual (English)

*1: Installation procedures for these options
are detailed in Section 2.
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1-7. ACCESSORIES SUPPLIED

The HP Model 4194A Impedance/Gain.-Phase Analyzer, along with its furnished
accessorles, Is shown In Figure 1-1. The furnished accessories are also listed
below,

Description HP Par: Numnber
or Model Number

Test Fixture . 160470

BNC Cable - 30cm . 8120-1838 (Opt. 350)
04194-61640 (Opt. 375)

BNC Cable - 60cm . 8120-1839 (Opt. 350)
04194-61641 (Opt. 375)

BNC Adapter ({-f) . 1250-0080

BNC-BNC Cable . 8120-1838

BNC-BNC Cable (Opt. 001 only) : 04194-61601
Cable Assy - Power . 04194.61603

Cable Assy - Control , 04194-61602

Rear Panel Lock Foot Kit . 50619629
Full Modules

Power Cable } 8120-1378




SECTION 4
PERFORMANCE TESTS

4-1, INTRGDUCTION

This section provides the lest procedures used to verify the 4194A's specifications listed in
Table 1-1. All tests can be performed without access to the interior of the instrument. Fer-
formance tests are used to perform incoming inspection and 1o verify that the 4194A meels
performance specilications after troubleshooting or adjustment. If the performance tests
indicate that the 4194A is not operating within the specified limils, check your test setup.
Proceed to Adjustments or Troubieshooting if necessary.

Nate

Be sure to allow the 4194A to warm up for at least 30 minufes before you perform
any performance tesis.

Nole

Perform all performance tests at an ambient temperature of 23°C+5°C.

4.2, TEST EQUIPMENT

Table 4-1 lists the test equipment required to perform the tests described in this section,
Use only calibrated test instruments when performance testing the 4194A. If the recommen-
ded lest equipment is not available, equipment with speciiications that equal or surpass
those of the recommended equipment may be used.

Note

Components used as standards must be (1) calibrated using an instrument whose
specifications are traceable to the National Bureau of Standards (NES) or an
equivalent standards group, or (2) calibrated directly by an authorized calibration
organization such as NBS. The calibration cycle depends on the stability specifi-
cation of each compaonent.

4-3. PERFORMANCE TEST RECORD

Record the results of each performance test in the Performance Test Record localed at the
enc of this section. This record isis each. test, the parameters tesied, and the acceptable
limits, Keep a record of past perlormance test resulls for comparison purposes to help
indicate any possibie areas of weakness.

EF5 0T
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PERFORMANCE TESTS

Nole

The test limits indicated in each performance test do not take into account the
measurement errors induced by the test eguipment used for each {esl. Be sure to
consider this when determining whether the 4194A meets its indicated
specifications.

4-4, CALIBRATION CYCLE

The 4194A requires periodic performance verification. How often you verify performance
depends on gperating and environmental condilions. Check the 4194A using the perfor-
mance {ests described here at least once a year. To minimize instrument down-time and to
ensure optimum operation, perform preventive maintenance and calibration at least twice a
year.

Table 4-1. Recommended Test Equipment (sheet 1 of 2)

Equiptmeant Requirements Recomrnended
Model

Frequency Maximum Freguency: »100MHz HP 5385A
Counter Accuracy: <=0.1ppm Cpt. 004

Digital DCV: HP 3456A
Voltmeter Vollage Range: £10mV to 40V S
Accuracy: <<0.1% el
o+ M"‘f
Y

ACV: (true RMS) L

R
Freguancy Range: 10Mz to 10kHz
Vollage Range: 10mVrms to 1wwms
Resolution: <0.1mVims at 10mv
Accuracy: <<10%

Powear Frequency Range: 100kHz to 100MHz HP 436A
Meler Power Rangs: -2dBm to 16dBm
Accuracy: «<10%

Power Sensor | HP 8482A

Adapler N{f)-to-BNC(m), PN 1250-0077

Standard Capacitance Range: 1pF to tuF HP 163280A
Capacitor Frequency Range: 100Mz to 10MHz HP 16380C
Nominal Accuracy: <0.17%

Calibration Accuracy: <<0.17%

Relerence O£}, 5042, and QS PN C4191.85300

Termination Connector: APC-7 PN 04191-35301
PN 04191-85302
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Table 4-1. Recommended Test Equipment (sheet 2 of 2)

Equipment

Requirements

Recommended
Model

Reference
Air Line

20cm, APC-7

PN 04191-85011
p/o HP 163424

Coaxial Step
Altenuator

Atlenuation: 0dB to 70dB, 10dB steps

Calibration Accuracy: <<0.05dB
Frequency: »100MHz

HP 5495A
Opt. 001
HO4*

Powaer Splitter

HP 11667A

Feedthrough
Tarmination

BNG(m)-to-BNG(I), 500
BNG(m)-to-BNC(f), 750"

PN 04192-61002
PN 04192-61003

Test
Fixture

(furnished accessory)

HP 16047D

Cables

BNC(m)-to-BNC(rn), 30cm, 500
BNC{m)-lo-BNC(rn), 30cm, 750"

)
)

61em, 500
giem, 750

BNC(m)-to-BNC(m
BNC{rm)-to-BNC(m

PN 8120-1838
PN 04194-61640
PN 8120-1838
PN 04194-61641

Adapters

Four-Terminal-Pair-1g-APC-7
N(m)-to-BNC(f), 500
N(m)-to-BNG(R), 750"
N(f}-to-BNC(), 500
BNC{h-to-BNC(f), 750"
N{rn)-to-N(m), 500
N(f)-to-BNC(m), 750"
BNC{f}-to-DUAL Banana Plug

HP 16085A

PN 1250-07&03
PN 1250-1535
PN 1250-1474
PN 1250-1287
PN 1250-0778
PN 12350.1534
PN 1251-2277

Pad

500 - 75 Minimum Loss Pad*®

HP 11852A, 3 ea.

Computer

HP Technical Cornputer

HP 9826

HP-1B
Cable

HP-1B Cable, 1m

HP 10833A

*  Calibration data for the 8495A can be purchased as special Option HO4.

Information, contact your HF Sales Office.

**  Required for Option 375 instrurnents only.

For more
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4-5. PRETEST PREPARATIONS

Before proceeding with the performance tests, prepare the 4194A by perfoiming the foliow-
ing setup procedure. This procedure expiains how to set up, save, and recall the instrument
settings and programmed points tables required for performance testing.

Note

In the remainder of this section, softkeys are indicaled in boidiace and enclosed
in single quotes {e.q., ‘SET PROG TAELE"), and hardkeys are indicated in bold-
face oniy (e.q., Blue).

PROCEDURE

1. Press the CLEAR LINE, Blue, R, §, T, ang ENTER/EXECUTE keys to initialize
the 4194A, 't T (ARLT (ROETH 77 e

Press the MORE MENUS key.

Press the ‘SET PROG TABLE' soltkey and Pragrammed Points Table 1 will be
displayed.

Press the ‘more 1/2° and ‘TABLE ALL CLR' softkeys, then press ENTER/
EXECUTE to clear the displayed table.

Press the ‘more 2/2' softkey, then press the ‘SWP SELECT' softkey until
"SWEEP : FREQUENCY({Hz)" is displayed at the top of the table.

Enter the frequencies listed in Figure 4-1 into the SWEEP POINTS column of
Programmed Points Table 1.
Note
The minimum and maximum kmits for each sweep point are default values which
are automatically displayed when one of the unit keys is pressed.
Press the ‘TABLE NO.’ softkey to display Programmed Points Table 2.

Press the ‘mare 1/2° and ‘TABLE ALL CLR’ softkeys, then press the ENTER/
EXECUTE key to clear Programmed Points Table 2.

Press the ‘more 2/2’ kay, then press the ‘SWP SELECT soilkey unil "SWEEP :
FREQUENCY(Hz)" is displayed at the top of the table.

Enter the frequencies listed in Figure 4-2 into the SWEEP POINTS column of
Programmed Poinis Table 2.
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Press the ‘more 1/2° and “TABLE SET END’ softkeys.

Press the Blue, P, T, N, =, 1, and ENTER/EXECUTE keys to access Pro-
grammed Poinis Table 1.

Press the SWEEP key, then press the ‘LOG SWEEFP’, ‘more 1/2', and ‘PRG
MEAS on/off’ softkays.

Set the INTEG TIME to MED, then press the AVERAGING key until
"AVERAGING TIME = 4" is displayed.

Press the SAVE, 1, and ENTER/EXECUTE keys to save the instrument states
established in steps 12 through 14.

Press the FUNCTION key and the ‘GAIN-PHASE’ softkey.

Press the Blue, P, T, N, =, 2, and ENTER/EXECUTE keys to access Pro-
grammed Paints Table 2.

Press the SWEEP key.
Press the ‘more 1/2’ and ‘PRG MEAS on/off’ softkeys.

Press the SAVE, 2, and ENTER/EXECUTE keys to save the measurement para-
meters established in steps 16 through 19.

Turn the 4194A off, then turn it back on again.
Press the GET, 1, and ENTER/EXECUTE keys.
Confirm that the 4194A's control seltings are as follows.

FUNCTION IMPEDANCE, |Z] - ©
SWEEF FREQUENCY, LOG, PROGRAMMED PQINTS #1

INTEG TIME MED
AVERAGING TIME 4

Prass the GET, 2, and ENTER/EXECUTE keys.

Confirm that the 4194A's conlrol settings are as follows.

FUNCTION GAIN-PHASE, Teh/Rch (dB) - ©

SWEEP FREQUENCY, LOG, PROGRAMMED POINTS #2

INTEG TIME MED
AVERAGING TIME 4

Ly e Nt
TroEE TR
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PROGRAMMED POINTS TABLE
Lo B ARTT
LOFIMIMUA
) 003 -5 59955E ¥ 37
LA2D-9 . 99999E+ 37
.Q2G-9 . 9939 +37,
. D9B-3.99999E+37,
. EQ@E-3, 99999E + 37
.008-3 99999 + 37
LDAB-9, 9899899E +37
L NP@-9 . 99999 +37
.ABA-9,99993E+37
L I3@-9 . 99999E +37,
SHBE-9, 99999E 43T
|

fip— 500 00 =1 3 B 1l Mg

i

|
!
i
i
I
i
!
I
i
!

]
i
I
i
|
i

Figure 4-1. Programmed Points Tabie 1 for Impedance Performance Tests

FROGEAMMED FOINTS
EFIFREQUENT Y (Hz )
LLSHEEP POT

. 99993E +37
4, 9URESE + 37
-S8998E+3T
.899999E +37
LAHIRYE 3T
98999E + 37
99993E+37T;
99930E +37

—— =
a2 TR AR N 0 P I O T N

1

FOR DATA A

WGGD 0 DG e e Lo

e 1 MLIR

CHSEEEHE ST
C999YDE+3T
. 99399E+37
.999959E + 37
.99999E+37
.99899E +37
.99999E+37
.99999E +37
.95999E+37
. 99939+ 37
.99999E+37

ay

T FOR DATH A
MAX [ 1M !

TS 009%E TS
. 999Y99E +37!
. 93999E + 37!
.99999E+3ﬂ
.29295E + X7

1, 99828 + 37

.95595E+37
.$5955E+37,
L 98999E +37
433833437

Figure 4-2. Programmed Points Table 2 for Gain-Phase Performance Tests
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4-6. INTERNAL SYNTHESIZER FREGUENCY TEST

This test verifies the accuracy of the test frequency.

41%4A Front : 4194A Rear

OO0 Ooo0? -

[}
i

| cod00i poblet o

5385A W/OPT 004 OPT 001 only

S o000
U;” DQ_EL:'_I_C“'—"G_] o o

e e e e e e e e o e e oy

1
1
i
1

Figure 4-3. Internal Synthesizer Frequency Test Satup

EQUIPMENT:

Frequency Counter HP 5385A Opt. 004
BNC-to-BNC Cable, 61cm PN 8120-1839

PROCEDURE:
1. Set up the 4194A as shown in Figure 4-3.
Note
if performance testing a 4194A equipped with Option 001, disconnect the cable

from the EXT REFERENCE connector on the rear panel of the Controi Unit.

2. Conpect the 5385A's INPUT A to the 4194A's SINGLE OUTPUT terminal.

SEETR SIS
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Press the GET, 2, and ENTER/EXECUTE keys.

Set the SWEEP MODE to MANUAL.

Set the OUTPUT {o SINGLE.

Set the test frequency to 1MHz by using the MARKER/L CURSOR knob.

Confirm that the frequency displayed on the 53385A is within the test limits listed
in the SINGLE QUTPUT row of Table 4-2 for the frequency tested.

Repeat steps ¢ and 7 at 10MHz and 100MHz.

Disconnect the BNC-to-BENC cable from the SINGLE QUTPUT terminal and
connect it lo the T0MHz OUTPUT terminal on the Control Unil's rear panel.

Contirm that the frequency displayed on the 5385A is within the test lirmnits listed
in the 10MHz OUTPUT row of Table 4-2.
Note
Perform the following steps only if your 4194A is equipped with Option 001,

11. Reconnect the cable from the REFERENCE OVEN connectar on the Measure-
ment Unit's rear panel to the Control Unit's rear pane! EXT REFERENCE

conneclor,

Repeat steps & through 10, bul confirm the displayed frequency with those
listed in Table 4-3 (instead of Table 4-2} for each frequency tested.

Table 4-2. Internal Synthesizer Frequency Test Limits (Standard 4194A5)

Quiput Test Frequency Test Limils
1MHz 0.99998MHz ~ 1.00002MHz

SINGLE QUTPUT 10MHz 9.9998MHz - 10.0002MHz
100MHz 99.998MHz ~100.002MHz

10MHz QUTPUT any setting 9.9208MHz - 10.0002MHz

Table 4.3, Internal Synthesizer Frequency Test Limits (Opl. 001)

Output Test Frequency Test Limits

1MHz 0.999999MHz ~ 1.000001MHz
SINGLE QUTRPUT 10MHZ 9.98899MHz ~ 10.000G1 MHzZ
100MHz 99.9999MHz ~ 100.0001 MMz

10MHz OUTPUT any setting 9.99959MHz - 10.00001 MHz
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4-7. GAIN-PHASE MEASUREMENT ACCURACY TEST
This two part test verifies 4194A gain-phase measurement accuracy. If performance testing

a 75Q instrument (Option 375), proceed to paragraph 4-7-2.

4-7-1. MEASUREMENT ACCURACY: 500 INSTRUMENTS

41944 (OPTION 35C)

'S00 nedo 4

J [Qhd bean
| @@ G0bd g

i oon Conay

—

et}

Coble 30cm
4eq

Figure 4-4. Gain-Phase Measurement Accuracy Test Setup: 500

EQUIPMENT:
Coaxial Step Altenuator - HP 8495A Opt. 001
Power Splitter HP 11667A
N(m)-to-BNC(f) Adapter PN 1250-0780, 5 each
BNC-to-BNC Cable, 30cm PN 8120-1838, 4 each
PROCEDURE:
1. Set up the 4194A as shown in Figure 4-4,
Press the GET, 2, and ENTER/EXECUTE keys.
Set the 4194A to SINGLE OQUTPUT.
Set the OSC LEVEL to -1d8m.

Press the DISPLAY key, then press the ‘TABLE’ softkey.

Set the 3495A to 0dB.
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7.

Press the SWEEP MODE START key.

Note

For the remainder of the performance tests, unless otherwise specilied, the START
key means the SWEEP MODE START key.

When the START key lamp goes out, press the COMPEN key, then press the
‘OFS$T REF STORE’, ‘A OFFSET on/olf’, and ‘B OFFSET on/olf’ soltkeys.

Set the 84595A to 10dB.
Press the GTART kay.

When the START key lamp goes out, confirm that the displayed gain-phase
values are within the limits listed in Table 4-4 for the 10dB altenuator setting.

Repeat steps 9 through 11 for the 20dB through 70dE atienualor sellings and
confirm that the displayed values are within the limits listed in Table 4-4 for
gach attenuator setting.

Set the OSC LEVEL to -40dBm.

Set the 8495A to 10dB.

Press the START key.

when the START key lamp goes cul, confirm that the displayed gain-phase
values are within the limits listed in Table 4.5 for the 10d8 attenuator seliing.

Repeat steps 14 through 16 for the 25dB through 48dE aliznuator setlings and

confirm that the displayed values are within the limits listed in Table 4-5 for
each atlenualor setting.

Table 4-4. Gain-Phase Measurement Accuracy Test Limits 1 (1 of 2)

Atten, Sel. Freq. i Phase

10dB 10Hz . $1.6°

100Hz . *0.5°
1kHz . +0.5°
10kHz 20 5°
100KHz Cv{H) 0 1d8 L20.5°
1MHz Cv(1)0.1dB +0,5°
10MHz Cv{10)*0.1dB *1°
30MHz Cv(10)20.3¢3 100
100MHz Cv(100)£0.5d8 +3°
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Tabie 4-4. Gain-Fhase Measuremen! Accuracy Test Lirmits 1 (2 of 2)

Atten. Set.

Freq.

Gain

Phase

2008

10Hz
100Hz
1kMHz
10kHz
100kHz
1MHMz
10MHz
30MHz
100MHz

Cv(1)0.3dB
Cv(1)0.1dB
Cv(1)0.1dB
Cv(1)20.1dB
Cv(1)20.1dB
COv{(1)£0.1dB
Cv(10)£0.1dB
Cv{10)*0.3dB
Cv(100)£0.5dB

£1.6°
+0.5°
+0.5°
+0.5°
£0.5°
$0.5°
#1°
+2°
+3°

10Hz
100Hz
TkHz
10kHz
100kHz
1MHz
10MHz
30MHMz
100MHMHz

)20.3548
)$0.15d8
)£0.1508
)£0.1568
}20.150B
Cv(1)£0.150B
Cv{10)20.15¢B
Cv(iG)0.35¢B
Cv(100)£0.6dB

Cv{1
Cv(1
Cv(1
Cy(1
Cv(1

£2°
t0.75°
+0.75°
*0,75°
+{).75°
+0.75°
£1.3°
$2.5°
£4,5°

10Hz
100Hz
1kHz
10kHz
100kHz
iMHz
10MHz
30MHz
100MHz

Cv{1)*0.45¢B
Cv(1)20.20B
Cv{1)*0.2dB
Cv(1)20.2dB
Cv(1)£0.2dB
Cv(1)0.2dB
Cv(10)20.2dB
Cv{10)+0.45dB
Cv(100)+0.75dB

£23°
tf 25°
+1.25°
+1.25°
+1.25°
£1.25°
00

+3°

1MHZ
10MHzZ
30MH2
100MHz

Cv(1)£0.2508
Cv(10)£0.35¢8
Cv{10)£0.65dB
Cv(100)£0.950B

1MHz

10MHz

30MHz

100MHz

Cv(1)20.4508
Cv(10)0.75d8
Cv(10)+1.6508
Cv(100)%1.7548

TMHz
10MHz
30MHz
100MMz

Cv(1)+1.05dB
Cv(10)£1.55dB
Cv(10)£3.15dB
Cv(100)£3.250B

Note

Cv(1), Cv(10), and Cv(100) in the above table are the calibration values of the
8495A at 1MHz, 10MHz, and 100MHz, respectively.
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Table 4-5. Gain-Phase Measurement Accuracy Test Limits 2

Alten. Sel, Freq. Gain

10uB t0Hz Cv(1)t1dB

100Hz Cv(1)10.35dB
1kHz » Cv(1)*0.35dB
10kHz Cv(1)£0.35dB
100kHz Cv(1)£0.35dB

10Hz Cv(1)+1.3dB
100Hz Cv(1)$0.55d8
1kHz Cv(1)20.55d8
10kMz Cv(1)10.55d8
100kHz Cv(1)£0.55uB

8dB
15dB

10Hz Cw(
100Hz Cv(
1kHz Cv{
10kHz Cw(
100kHz Cv(

I+ I+ 4+ I+ |+
b BB

1
1
v(1
Vil
v{1

100Hz Cv{1}£3.15dB
1kHz Cv{1)%3.15dB
10kHz Cv{1)%3.15dB
100kHz Cv(1)%3.15dB

Note

Cv(1), Cv{10), and Cv(100) in the above {able are the caluoraton values of the
8495A al 1MHz, 10MHz, and 100MHz, respectively.

e
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4-7-2. MEASUREMENT ACCURACY: 75 INSTRUMENTS

4194 A (OPTION 375 )

E ]
00001 [066 6 -0

n—r

Cable 30cm
4eq

&

C]

Figure 4-5. Gain-Phase Measurement Accuracy Test Setup: 75Q

EQUIPMENT:
Coaxial Step Attenualor HP 8495A Opt. 001
Power Splitter HP 11667A
500 - 750 Minimum Loss Pad HP 118524, 3 each.
BNC-to-BNC Cable, 30cm PN 8120-1838, 4 each.

N{m)}-to-BNC{f) Adapter PN 1250-0780, 8 each,
N(f)-to-BNC({m) Adapter, 75Q PN 1250.1534, 3 each.

PROCEDURE:
1. Set up the 4184A as shown in Figure 4-5.
Press the GET, 2, and ENTER/EXECUTE keys.
Set the 4194A to SINGLE QUTPUT.
Set the OSC LEVEL to 10.4dBm.
Prass the DISPLAY key, then press the ‘TABLE’ softkey.

Sel the 8495A to 0dB.

Press the START key.

When the STLRT key lamp goes out, press the COMPEN key, then press the
‘OFST REF STORE’, ‘A OFFSET onfoiff’, and ‘B OFFSET on/olf’ softkeys.

4-13
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9.

10,

11.

Set the 8495A to 10dB.

Press the START key.

When the START key lamp goes out, confirm that the displayed gain-phase
values are within the limits listed in Table 4-6 for the 10dB atlenuator setting.

Repeat steps 9 through 11 for the 20dB through 73da attenuator settings and
confirm that the displayed values are within the limits listed in Table 4-6 for
each attenuator setting.

Set the OSC LEVEL to -8.6d8Bm.

Set the 8495A to 10dB.

Press the START key.

When the START key iamp goes out, confirm that the displayed gain-phase
values are within the limits lisled in Table 4-7 for the 10dB attenuator setting.

Repeat steps 14 through 16 ior lhe 28d3 and 3002 atignualor settings and
confirm thal the displayed values are within the limits listed in Table 4-7 for
each attenuator setting.

Set the O5C LEVEL to -38.6dBm,

Set the 8495A o 10dB.

Press the START key.

when the START key lamp goes out, confirm that the dispiayed gain-phase
values are within the limits listed in Table 4-8 for the 106dB attenuator setling.

Repeat steps 19 through 21 for the 202 and 30¢E atlenuaior sellings and
confirm that the displayed values are within the limits listed in Table 4-8 lor
each attenuator setting.




Table 4-8. Gain-Phase Measuremeni Accuracy Test Limits 3,

Atten. Set. Freq.

10dB 10Hz
100H=z
1kHz
10kHz
100kHz
1MHz
10MHz
30Mi4z
100MHz Cv(100)£0.5dB

10Hz Cw(
100Hz C
1kHz Cv(1)0.1dB
10kinz Cv(1)£0.1dB
Cv(
Cv(
oV

1)£0.3dB
1)£0.1dB
,

100kHz 1)£0.1dB
1MHz 1)20.1¢B
10MHz 10)%0.1dB
30MHz Cv{10)+0.3dB
100MHz Cv(100)£0.508

1MHz Cv(1)20.15dB

10MHz Cv(10)£0.15dB
30MHz Cv(10)%0.35dB
100MHz Cv(100)+0.6dB

1MHz Cv(1)%0.2dB
10MHz Cv(10)£0.2d8
30MHz Cv(10)0.45dB
100MHz Cv(100)£0.75dB

{MHz Cv(1)£0.25dB
10MHz Cv(10)£0.35dB
30MHz Cv(10)£0.6508
100MHz Cv(100)20.95dB

T

1MHz Cv(1)20.45¢B
10MHz Cv{10)£0.75dB
30MHz Cv(10)1.65dB
100MHz Cv(100)£1.75¢3

T3EY

ST I LA A

IR
i34

T R

{MHz Cv(1)£1.05d8
10MHz Cv{10)£1.55dB
30MHz Cv{10)£3.15dB
100MHz Cv(100)£3.25dB

Note

Cv(1), Cv(10), and Cv(100) in the above table aie the calioration vaiues of the
8495A at 1MHz, 1T0MHz, and 100MHz, respectivaly.
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PERFORMANCE TESTS

Table 4-7. Gain-Phase Measurement Accuracy Test Limits 4

Atten. Set, . Freq. Gain

10dB 10Hz Cv(1)£0.35d8
100Mz Cv(1)£0.15dB
1kHz ‘ Cv{1)£0.1548
10kHz Cv(1)20.15d8
100kHz2 Cv(1)%0.15dB

10Hz Cv(1)£0.45d8
100Hz Cv{1)*0.2dB
1kHz Cv(1)20.2¢8
10kHz Cv(1}20.2dB
100kHz Cv(1)0.20B

10Hz Cv{1)+0.85d8
100Hz Cv(1)+0.25¢8
ikHz Cv{1)£0.25¢3
10kHz Cv{1)%0.25dB
100kHz Cv(1)*0.250B

Table 4-8. Gain-Phase Measurernent Accuracy Test limiis 5

ATTEN, SET. FREQ. GAIN

10dB 10Hz Cv(1)21.7dB
100Hz Cv(1)+0.6dB
1kHz Cv(1)20.6dB
10kHz Cv(1)£0.6dB
100kHz Cv{1)£0.6dB

+ b
B
a qa

3dB
2dB

10Hz Cv{
100Hz Cv(
1kHz
10kHz Cv{
100kHz (

.2dB
2dB

e i ol ok ok
T
I+ I+
e ol el el B
H I+
e non O Ch
o o o o o

=

100Hz Cv(1123.2dB
TkHz s Cv(1)x3.2d8B
10KHz Cv(1)x3.2d5
100kH2 Cv(1)¥3.2dB
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i

£y
3
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= ‘f?, w1 ;‘

Cv{1}), Cv(10), and Cv(100) in the above tables are the caiibration values of {he
B495A at TMHz, 10MHz, and 100MHz, respactively.
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PERFORMANCE TESTS

4-7-3. MEASUREMENT ACCURACY: 1MQ INPUT iMPEDANCE

41944 (OPTION 350) 4194 {QPTIQN 375)

44 oooooooal
+ o000 ool

ﬁuﬁ Bin 0

[ -odsoi [e58 67 0
[=]

3

Cobie 30cm deg l,

8495 A

Figure 4-6. Gain-Phase Measurement Accuracy Test Setup: 1MQ

EQUIPMENT:
Coaxial Step Attenualor HP 8495A Opl. 001
506 - 750 Minimum Loss Pad” HP 11852A
Feedthrough Termination, 500 PN 04192-61002, 2 each
BNC-t0-BNC Cable, 30cm, 50Q PN 8120-1838, 4 each
N(m)-to-BNC(f) Adapter, 50Q PN 1250-0780, 5 each
N{m)-to-BNC(f) Adapter, 50" PN 1250-0780, 3 each
N{f}-to-BNC{m) Adapter, 75" PN 1250-1534, 3 each
Feedthrough Termination, 750" PN 04192-61003, 2 each

* Required for Option 375 instruments only.

PROCEDURE:
1.  Set up the 4194A as shown in Figure 4-6.
2. Press the GET, 2, and ENTER}EXECUTE keys.
Set the 4194A to SINGLE OUTPUT,

Set the GSC LEVEL to ~-1dBm for Option 350 instruments, or 10.4¢8m for Op-
tion 375 instruments.

Press the DISPLAY key and the ‘TABLE’ softkey.
Set both the REFERENCE and TEST CHANNEL INPUT IMPEDANCE to 1M(Q.
Set the 8495A to 0dB,

Press the START key.




FERFORMANCE TESTS

When the START key lamp goes oul, press the COMPEN key, then press the
‘OF3T REF STORE’, ‘A OFFSET on/off”, and ‘B OFFSET on/off” soitkeys.

Sel the B495A to 20dB.
Prass the START key.
When the START key lamp goes out, confirm that the displayed gain-phase

values are wilhin the test limits listed in Tabie 4-9.

Table 4-9. Gain-Phase Measurement Accuracy Test Limiis 8

Freq. Gain Phase

10Hz Cv{1)£0.4dB t2.6°
100Hz Cv(1)20, +1.5°
1kHz Cv(1)+0.2dB +1,5°
10kHz Cv(1)10.2d8 +1.5°
100kHz Cv(1)£0.2dB +1.5°
1MHz Cv(1)20.2dB +1.5°
10MHz Cv(10)20.2dB £2°
30MHz Cv(10)£0.4dB +3°
100MHz Cv(100)0.6dB t4°




4-8. TEST EQUIPMENT CALIBRATION

This three part procedure is for oblaining the calibration values of the test equipment used
during performance testing.

Note

'f you have not performed the Gain-Phase Measurement Accuracy Test in para-
graph 4-7, do so before you perform this procedure.

4-8-1. HP 8495A COAXIAL STEP ATTENUATOR CALIBRATION

This procedure is for measuring the 0dB selting insertion loss of the 8495A.

41948 {QOPTION 350)

L]
aa ool §
 goaE B

{0000 Oooo!

EETIEERE

0 000G

[l p o
Coble 3Qcm D I:l
Cable 30cm =

D Cable 30¢m

%E—L‘—'_)——J : Coble 3Gcm § 30cm
60cm @

Coble
60cm

Figure 4-7. HP 8495A Attenuator Calibration Setup 1

EQUIPMENT:

Coaxial Step Attenuator HP 8485A Opt. 001
Power Splitter HP 11637A

5002 - 750 Minimum Loss Pad” HP 118524, 3 each
BNC-to-BNC Cabie, 30cm PN 8120-1838, 3 each
BNC-to-BNC Cable, 61cm PN 8120-1832
BNC{f)-to-BNC(f) Adapter PN 1250-0080
N(mM}-to-BNC(f) Adapter PN 1250-0780, 3 each
N(f)-to-BNC(m) Adapter, 75Q" PN 1250-1534, 3 each
N{m)-to-BNC(f) Adapier” PN 1250-0780, 3 each

A i Rkl

s

¥
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* Required for Option 375 instrumenits only.
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PERFORMANCE TESTS

PROCEDURE:
1. Set up the 4194A as shown in Figura 4-7.
2. Initialize the 4194A,
Set the 4194A as follows:

FUNCTION GAIN-PHASE, Tch/Rch (dB) - ©
SWEEP MODE SINGLE

INTEG TIME MED

AVERAGING TIME 4

CENTER 10MHz

SPAN OHz

OSC LEVEL -1dBm (10.4dBm for Opt. 375)

OUTPUT SINGLE
Press the START key.

When the START key lamp goes out, press the MXE/L CURS key, then press
the ‘LINE CURSOR’, ‘menu’, ‘LLCURS for A’, and ‘LCURS + AVRG’ softkeys.

Press the CLEAR LINE, Blue, R, 0, =, L, C, U, R, 8, and ENTER/EXECUTE keys
to store the LCURS value into the RQ register.

Disconnect the BNC(f)-to-BNC(f) adapter and connect the 8495A as shown in
Figure 4-8.

41944 {OPTION 350) 41944 (OPTION 375)

000 S000]

ey meao O - — O wwg cxuu: <]
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20000 “ J
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Coble 30cm
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*
z

84954
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Figure 4-8. HP 8495A Alienualor Caiibralion Setup 2

8. Set the 8495A to OdB.




PERFORMANCE TZ203

Press the START key.

When the START key lamp goes out, press the ‘L CURS -+ AVRG’ softkey.

Press the CLEAR LINE, Blue, R, 1, 0, =, R, 0, -, L, C, U, R, S, and ENTER/
EXECUTE keys to store the 8495A's insertion loss value (at the OdB setting) into
the R10 register.

Press the CLEAR LINE, Blue, R, 1, § and ENTER/EXECUTE keys to display the
value stored in R10.

Conlirm that the displayed value is less than 0.1dB. I this reading is greater
than 0.1dB, make sure your setup is correct and repeat this procedure.
4-8-2. HP 11667A POWER SPLITTER TRACKING ERRGR CALIBRATION

This procedure is for measuring and storing the calibration value of the 11667A and the
cables used during performance testing.

41944 (OPTION 350} 41940 (GPTION 375)
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Cobie 2 {&Qcm)

Coble 2 {60¢em)

Figure 4-9. HP 11667A Tracking Error Calibration Setup 1

EQUIPMENT:

Power Splitter HP 11667A

5082 - 75 Minimum Loss Pad* HP 11852A, 3 each
N(m)-to-BNC(f) Adapter PN 1250-0780, 3 each
BNC-to-BNC Cable, 30cm PN 8120-1838, 2 each
BNC-lo-BNC Cable, 61cm PN 8120-1839
N(f)-to-BNC(m) Adapter, 7582 PN 1250-1534, 3 each
N(m)-to-N{f) Adapter* PN 1250-0780, 3 each

* Required for Option 375 instruments only.
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PROCEDURE:
1. Label the 11667A's oulput ports as #1 and #2 (see Figure 4-9).

2. Label the 30cm cable as #1 and the 61cm cable as #2 (sce Figure 4-9),

Nole

Do not remove the iabels from the 11667A or the cables when finished with this
calibration. Thi¢ equipment is required for other tests.

3. Setup the 4184A as shown in Figure 4-9,

Note

When testing Option 375 instruments, do nol disconnect the 11852As from the
4194A until this procedure is completad.

4, Initialize the 4194A.
5. Set the 4194A as follows:

FUNCTION GAIN-PHASE, Tch/Reh (dB) - ©
SWEEP MODE SINGLE

INTEG TIME MED

AVERAGING TIME 4

CENTER 10MHz

SPAN OHz

O5C LEVEL -1dBm (10.4dBm for Opt. 375)
QUTRUT SINGLE

Fress the START key.

When the START key lamp goes out, press the MAR/L CURS key, then press
the “LINE CURSOR’, ‘meny’, ‘LCURS for A’, and ‘LCURS -~ AVRG’ softkeys.

Press the CLEAR LINE, Biue, R, 0, =, L, €, U, R, S, and ENTER/EXECUTE keys
to store the LCURS value into the RO register.

Reconnect cables 1 and 2 as shown i Figure 4-10 (cable 1 {o the TEST CHAN-
NEL; cable 2 to the REFERENCE CHANNEL).
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4194A (OPTION 350) 4194 A (OPTION 3795)
N e I
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Figure 4-10. HP 11667A Tracking Error Calibration Setup 2

Press the START key.

When the START key lamp goes out, press the ‘LCURS for A’ and
‘LCURS - AVRG’ soltkeys.

Press the CLEAR LINE, Biue, R, 1,1, =, {{L,C, U R, &, -, R, 0,),/ 2, and EN-
TER/EXECUTE keys to store the tracking error calibration value (11667A and
cables) into the R11 register.

Press the CLEAR LINE, Blue, R, 1, 1, and ENTER/EXECUTE keys to display the
value stored in R11.

Confirm that the displayed value is 0dB*0.1dB. If this reading is not within
limits, make sure your setup is correct and repeat this procedure.
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4-8-3. HP 11852A MINIMUM LOSS PAD CALIBRATION: 75 iNSTRUMENTS

=

This procedure is for measuring the insertion loss of the HP 11852A 50Q - 750 Minimum
Loss Pads used when performance tesling 4194As equipped with Option 375.
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41944 (OPTION 375 )
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Cable 30cm
Cable 60cm

Figure 4-11. HP 11852A Insertion Loss Calibration Setup 1

EQUIPMENT:

5002 - 750 Minimum Loss Pad HP 11852A, 3 each
Power Splitter HP 11667A

BNC-to-BNC Cable, 30cm
BNC-to-BNC Cable, 30cm
BNC-to-BNC Cable, 61cm

BNC-to-BNC Cable, 61cm, 750

N(f)-to-BNC(m) Adapter, 75Q

PN 8120-1838, 2 each
PN 04194-61640

PN 8120-1839

PN 04194-61641

PN 1250-1534, 3 each

}-10-BNC({) Adapter PN 1250-0780, 6 each

N(m
N(m)-to-N{m) Adapter PN 1250-0778
N(f

)-to-BNC{f)Adapter, 750 PN 1250-1536

PROCEDURE:
1. Label the three 11852As as A, B, and C,

2. Interconnect the QUTPUT and INPUT terminals using 75Q cables as shown in
Figure 4-11,

Initialize the 4194A.

PIITEEY

Set the 4194A as follows:

£

FUNCTION GAIN-PHASE, Tch/Rch (dB) - ©
SWEEP MODE SINGLE

INTEG TIME MED

AVERAGING TIME 4

CENTER 10MHz

SPAN OHz

OSC LEVEL 10.4dBm

OUTPUT DUAL

o
k3

TSR RR A IR

Press the START key.

Cy

When the START key lamp goes out, press the BMXB/L CURS key, then press
the ‘LINE CURSOR’, ‘mesnws’, ‘LCURS for A%, anc '-CURS = AVRG’ keys.

N Yy ]
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Press the CLEAR LINE, Blue, R, 0, =, L, C, U, R, $, and ENTER/EXECUTE keys
to store the LCURS value into the RO register.

Set up the 4194A as shown in Figure 4-12,

4194Aa (OPTION 375)
[
S

=700 ooog)

504

Cable 30cm ;%

o
-—750

Cabie £0cm

Figure 4-12. HP 11852A Insertion Loss Calibration Setup 2

Press the START key.
When the START key lamp goes out, press the ‘LCURS - AVRG’ softkey.

Press the CLEAR LINE, Blue,R, 1, =,(,R,0,-, L, C, U, R, S,),/ 2, and ENTER/
EXECUTE keys.

Change the setup as shown in Figure 4-13 using 5002 cables. Connect PAD A
to the TEST CHANNEL and PAD B to the REFERENCE CHANNEL.

41944 {QPTION 375)
W

0006 0000 -
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Q0008 |00 G O O
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Cable 30cm | i T
& Coble 2 J

Figure 4-13. HP 11852A Insertion Loss Calibration Setup 3.
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13.

14.

15.

17.

Set the 41944 to SINGLE OUTPUT, then press the START key.
When the START key lamp goes out, press the ‘LCURS - AVHG® sotikey.
Press the CLEAR LINE, Blue, R, 0, =, L, C, U, R, §, and ENTER/EXECUTE keys.

Interchange PADS A and B, as shown in Figure 4-14,

oV E
200001 [000 6 1 ® |

Q0 ——0O
6 o @

Cable 30ctm
Coble |

{3

Figure 4-14. HP 11852A Insertion Loss Calibration Setup 4

Press the START key.
When the START key lamp goes out, press the ‘LCURS - AVRG’ softkey.

Press lhe CLEAR LINE, Blue, B, 1,2, =, R, 1, +, (L, C, U R, S -R,0,)/ 4,
and ENTER/EXECUTE keys to store the insertion loss value of PAD A into the
R12 register.

Press the CLEAR LINE, Blue, R, 1, 2, and ENTER/EXECUTE keys.

Confirm that the displayed value is 5.7dB*0.1dB. If {his reacding is not within
limits, make sure your setup is correct and repeat this procedure.

Press the CLEAR LINE, Blue, R, 1,3, =, 8, 1, -, (L, C,U R, S, - R G}/ 4,
and ENTER/EXECUTE keys to store the insertion loss value of PAD B into the
F13 register.

Press the CLEAR LINE, Biue, R, 1, 3, and ENTER/EXECUTE keys to display the
value stored in R13.

Confirm thal the displayed value is 5.7dB+0.1dB. [f this reading is not within
limits, make sure your setup is correct and repeat this procedure.
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4-9. AMPLITUDE MEASUREMENT ACCURACY TEST

This six part procedure verifies amplitude measurement accuracy at low and high frequen-
cies and with a low-level input.

4-9-1. LF MEASUREMENT ACCURACY: 50Q/75Q INPUT IMPEDANCE

This test verifies amplitude measurement accuracy at 10Hz, 100Hz, 1kHz, and 10kHz when
the 4194A’s INPUT IMPEDANCE is set to 50£/75¢1.

41944 {OPTION 350} 4194 A {OPTION 375}
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Figure 4-15. Amplitude Measurement Accuracy Test Setup 1

EQUIPMENT:

Digital Voltmeter HP 3456A

Power Splitter HP 11667A

50€ - 750 Minimum Loss Pad* HP 11852A, 2 each
BNC-to-BNC Cable, 30cm™* PN 8120-1838, 2 each
BNC-t0-BNC Cable, 6tcm™ PN 8120-1839
Feedthrough Termination, 50Q PN 0419261002
N{m)-to-BNC{f) Adapter PN 1250-0780, 3 each
BNC({f)-to-Dual Banana Adapter PN 1251-2277
N{f)-to-BNC(m) Adapter, 750" PN 1250-1534, 2 each
N{m)-to-BNC{f) Adapter* PN 1250-0780, 2 each

Required for Option 375 instruments oniy.

**  Be sure to use cables 1 (30cm) and 2 (61cm): see Figure 4-15.
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PROCEDURE:

1.

Set up the equipment as shown in Figure 4-15.

Note

For Option 375 instruments, be sure to use PAD B.

Set the 3456A as follows:

Measurement function ACVYV
Filter ON

Press the 3456A's MATH and 4 keys (to set the dBm mode).

Press the 3456A's &, 0, STORE, and 4 keys (lo sel 50Q characteristic
impedance).

Press the GET, 2, and ENTER/EXECUTE keys.

Prass the *GAIN PHASE’ and “Rch-Tch (dBm)’ soflkeys.
Set the 4194A to SINGLE QUTPUT.

Set the SWEEP MODE to MANUAL.

Set the OSC LEVEL fo -1dBm (10.4dBm for Optl. 375).

Set the lest frequency to 10Hz using the MARKER/L CURSOR knob.

Using the 4194A's built-in caleulator tunction, perform the following calculation.

Pm - MKRA + R11 for 50 4194As, or
Pm - MKRA + R11 - R13 for 750 4194As.

where Pm is the measurement value displayed on the 3456A
MKRBA is the measurement value displayed on the 4184A
R11 is the tracking eror of the 11667 and cables 1 and 2
R13 is the inserlion loss of PAD B

Confirm that the displayed result is within the test limits listed in Table 4-10 for
the frequency tesled.

Repeat steps 10 through 12 at 160Hz, 1kHz, and 10kHz.

Set the REFERENCE (TEST) CHANNEL ATTENUATION tc 20cB and repeal
sleps 10 through 13.

Disconnect the cable from the REFERENCE CHANNEL and reconnect it to the
TEST CHANNEL.

Repeat steps 10 through 14, substiluiing MKRB for MXRA in step 11.
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Tahie 4-10. LF Amplitude Measurement Accuracy Test Limils
Input Impedance 50€/75Q

Fragquency Test Limits

REFERENGCE CHANNEL 10Hz £0.70dB
ATTENUATION=0dB ; 100Hz +0.35dB
1kHz *+0.35d8
10kHz 10.25dB

REFERENCE CHANNEL 10Mz +0.70dB

ATTENUATION=20dB 100Hz 10.35dB
1kHz 10.35d3

10kHz £0.35dB

TEST CHANNEL 10Hz £0.70d8
ATTENUATION=0dB 100Hz 10.35dB
1kHz £0.35d8
10kHz +0.35dB

TEST CHANNEL 1CHz 10.76dB

ATTENUATION=20dB 100Hz 10.35dB
1kHz £0.35dB

10kHz *0.350B

é' Nots
(‘ ke

Proceed to the next test without dismantling the present test setup.
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4-9-2, LF MEASURZWMENT ACCURACY: 1M INPUT MPEDANCE

This test verifies amplitude measurement accuracy at 10Hz, 100Hz, 1kHz, and 10kHz when 7N
the 4194A's INPUT IMPEDANCE is set to 1ML

4:94A (OPTION 350C) 41944 {OPTION 375)
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Figure 4-1G. Amplitude Measurement Accuracy Test Setup 2

EQUIPMENT:
Same as the previous test, plus:

Feedthrough Termination, 50Q PN 04192-61002
Feedthrough Termination, 750" PN 04192-61003

* Option 375 instruments only.

PROCEDURE:

1. Connect the appropriate (50Q or 750) feedtnrough termination to the REFER-
ENCE CHANNEL as shown in Figure 4-16.

Set the 4194A’s INPUT IMPEDANCE to 1ML

Repeat the procedure in paragraph 4-9-1 from step 10, using the test limits
listed in Tabie 4-11.

FEITTT

T
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Remove the feedthrough lerminations from cables 1 and 2 and reconnect cabie
1 to the REFERENCE CHANNEL. Then disconnect thie 3456A and go on to the

next test. Leave the setup as it is.

§OTTETTREETYY




by

e g e e g e oy
Forrvhivimaties o3 a

Table 4-11. LF Amplitude Measurement Accuracy Test Limits
Input Impedance 1MQ

Frequency Test Limits

REFEHENCE CHANNEL 10Hz £1.0dB
ATTENUATION = 0dB : 100Hz +0.4dB
1kHz +0.4dB
10kHz 10.4dB

REFERENGCE CHANNEL 10Hz +1.0dB
ATTENUATION = 20dB 100Hz 10.4dB
TkHz 30.4dB
10kHz 10.4dB

TEST CHANNEL 10Hz +1.0dB
ATTENUATION = 0dB 100Hz +0.4dB
1kHz +0.4d8B
10kHz t0.4dB

TEST CHANNEL 10Hz 1.0dB
ATTENUATION = 20dB 100Hz 10.4dB
1kHz £0.4dB
10kHz +0.4dB

4-9-3. HF MEASUREMENT ACCURACY: 50/75C INPUT IMPEDANCE

This test verifies amplitude measurement accuracy at 100kHz, 1, 10, 30, and 100MHz when
the 4194A’s INPUT IMPEDANCE is set to 5075

41944 (OPTION 350} 4194 A (OPTION 3795)
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EQUIPMENT:
Same as the previous test (minus the 3456A), plus:
Power Meter HP 436A
Pawer Sensor HP B482A
N{)-to-BNC(f) Adapter * PN 1250-1474
PROCEDURE:

1. Set up the 4194A as shown in Figure 4-17 and set the 436A's measurement
function to dBm.

Set the test frequency to T00kHz using the MARKER/L CURSOR knob.

Set the CAL FACTOR % control on the 436A (in accordance with the cal chart
on the 8482A) to compensate for the 8482A's Cal Faclor at 100kHz.

Using the 4194A’s built-in calculalor function, perform the following calculation.
Pm - MKRA + R11 for 500 4194As, or
Pm - MKRA + Ri1 - B13 for 750 4194As.
where Pm is the measurement value displayed on the 436A,
MKRA is the measurement value displayed on the 41944,
R11 is the lracking error of the 11667 and cables 1 and 2, and
H13 is the insertion loss of PAD B

Confirm that the displayed result is within the test fimits iisted in Table 4-12 for
the frequency tested.

Repeat steps 2 through 5 at 1, 10, 30, and 100MHz,

Set the REFERENCE (TEST) CHANNEL ATTENUATION fo 20dB and repaat
steps 2 through 6.

Disconnect the cable fiom the REFERENCE CHANNEL and reconnect it to the
TEST CHANNEL.

T

>

B i

Repeat steps 2 through 7, substituting MKRS for WKRA in step 4.
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Table 4-12. HF Ampitude Measurement Accuracy Test Limils
input Impedance 500750

FREQUENCY

Test Limils

REFERENCE CHANNEL
ATTENUATION = QdB

100kHz
1viHz
10MHz
30MHz
100MHz

10.35dB
+0.35d8
£0.5dB
£0.7dB
*1.5dB

REFERENCE CHANNEL
ATTENUATION = 20dB

100kHz
1MHz
10N Hz
30MHz
100MHz

£0.35dB
+0.35dB
+0.5dB
20,741
+1.5dB

TEST CHANNEL
ATTENUATION = OdB

100kHzZ
iMHEz
10MHz
30MHz
100MHz

*0.35u3
10.25c8
£0.5d8
£0.7dB
+1.5dB

TEST CHANNEL
ATTENUATION = 20dB

100kHz
TMHz
10MHz
30MHz
100MHz

£0.35dB
+0.35d8
+0.5dB
10.7dB
.58




PERFORMANCE TESTS

4-9-4, HF MEASUREMENT ACCURACY: 1MQ INPUT iMPEDANCE

This test verifies amplitude measurement accuracy at 100kHz, 1, 10, and 30MHz when the \
4194A's INPUT IMPEDANCE is set to 1MQ.

4194 4 (OPTION 350) ' 41945 (OPTION 375}

Coble 2

ouo o e | o [=] oD ool o
Sl | 1 ol

-

-

Figure 4-18. Amplitude Measurerient Accuracy Test Setup 4.

EQUIPMENT:
Same as the previous test, pius:

Feedlhrough Termination, 500 PN 04192-61002
Feedthrough Termination, 75Q* PN 04192-61003

*

Required for Option 375 instruments only.

PROCEDURE:

=

F IR
P

x
Fiers

1. Connect the appropriate (500 or 75(}) feedthrough termination to the REFER-
ENCE CHANNEL as shown in Figure 4-18.

Set the 4194A’s INPUT IMPEDANCE to 1MS.

PO

tr

r‘_
Fr k
ie¥

Repeal the procedure in paragraph 4-9-3 from step 2. Use the test iimits listed
in Table 4-.13. '
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PERFGRMANCE T£5)8

4. Remove the feedthrough termination connected to cable 1.

Note
Proceed to the next test without dismantiing the present test setup or changing

any 4194A settings.

Table 4-13. HF Amu .iude Measurement Accuracy Test Limits
input Impedance 1MQ

Frequency ’ Test Limits

REFERENCE CHANNEL 100kHz 10.4dB

ATTENUATION = 0dB 1MHz 10.4dB
1CMHz £0.7dB
30MHzZ +1.0dB

REFERENCE CHANNEL 100kHz +0.4¢8
ATTENUATION = 20dB 1MHz +0.4d8
10MiHz +0.7dB
JOMHZ +1.0dB

TEST CHANNEL 100kHz +0.4dB

ATTENUATION = OdB 1MEZ ‘ 0 4dB
10MHz $0.7d5
30MHz +1.0dB

TEST CHANNEL 100kHz +0.408

ATTENUATION = 20dB tMbz 10.4dB
10MHz +0.7dB

30MHz 1£1.0u8




PERFORMANCE TESTS

4-9-5. LOW LEVEL MEASUREMENT ACCURACY: 50/75C INPUT IMPEDANCE

This tesl verifies low input level amplitude measurement accuracy at 100kHz, 1, 10, 30, and
100MHz when the input impedance is set to b0(/75(.

4194 (OPTION 350} , 4194 4 (OPTION 375)
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Figure 4-19. Amplitude Measurement Accuracy Test Setup 5.

EQUIPMENT:
Same as for the previous test, plus:
Coaxial Step Attenuator HP 84954 Opt. 001
BNC-t0-BNC Cable, 30cm PN 1620-1838
N(m}-to-BNC(f) Adapter PN 1250-0780, 2 each
PROCEDURE:
Set up the 4194A as shown in Figure 4-19.
Set the 8495A to 66dB.
Set the OSC LEVEL to -4dBm (7.4d8m for Opt. 375).
Set the test frequency lo 100kHz using the MARKZR/L CURSGH knob.

Set the CAL FACTOR % coniral on the 436A ( in accordance wilh the cal chart
on the 8482A) to compensate for the 8482A's Cal Factor at 160xHz.




PERFOAMANCE TEST

Using the 4194A’s built-in calculator function, perform the following calculation.

Pm - MKRA + R11 fgr 508 4194As, or . o
P = LR - R 3 B\ 20N e S
Pm - MKRA + Ri11 - Ri3 for 750 4194As.
Poo = ¥ABRA = RAeh + A - Ry zo0v foe TIS
where Pm is (he measurement value displayed on the 3456A 4 —fo(\
MKRA is the measurement vaiue displayed on the 4194A
R11 is the tracking error of the 11667 and cables 1 and 2
R'I}IS theinsertion loss of PAD B | 9)45\-!:(3‘

(¢ e_s
I;)‘ Iﬂ:?-* \\f’ [;}4’((£J’i\‘_ (((?  YED e \\()f? e ,‘rn‘\ A et «\/\J‘\r

Conﬂrm that the displayed result is within the test limits listed in Table 4-14 for
the frequency lesied.

Ec peal stegﬁfﬂl (brqughi”f at 1MHz, ‘{0: aOi’vjrﬁz gind 100MH v e vl

4
A O R bu\Hq_ QafﬂL\_{} fef- JN\'J\ e (e Ualu() f-,- ‘ ‘f' ‘{'= S
Discofinact the cable from the REFE ENCE CHANNEL and reconnect it to the

TEST CHANNEL.
Repeat steps 4 through 8, substituting MKRB for MKRA in slep 6.
Proceed to the next test without dismantling the present test setup or changing

any 4194A settings.

Table 4-14. Low Level Amplilude Measurement Accuracy Test Limits
Input Impedance 50/75Q

Frequency Test limits

100kHz +2.5dB
1MHz +2.5dB
10MHz +3dB
30MHz +4dB
100MHz t4dB




PERFORMANCE TESTS

4-9-6. LOW LEVEL MEASUREMENT ACCURACY: 1MQ INPUT IMPEDANCE

This test verifies low input level amplitude measurement accuracy at 100kHz, 1, 10, and
30MHz when the input impedance is set to 1M(L.

4|94n {QPTION 350) ! 41944 (OPTION 375 )
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Figure 4-20. Amplitude Measurement Accuracy Test Setup 6

EQUIPMENT:
Same as the previous test, plus:

Feedthrough Termination, 501} PN 04192-6:002
Feedthrough Termination, 754" PN 04192-61003

* Required for Option 375 instruments only.

PROCEDURE:

1. Connect the appropriate (50 or 75Q)) feedthrougih termination to the REFER-
ENCE CHANNEL as shown in Figure 4-20.

Set the 4194A’s INPUT IMPEDANCE to 1MQ.

Repeat the procedure in paragraph 4-9-5 from step 4. Use the test limils iisted

in Table 4-15. /Qi}\




PERFORAMANCE

Table 4-15. Low Level Amplitude Measurement Accuracy Test Limits
input Impedance 1MQ

Frequency

Test limils

100xHZ
1MHz

10MHz
30MHz2

+3d8
+3dB
+3dB
#4dB

3
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PERFORMANCE TESTS

4-10. GAIN-PHASE MEASUREMENT SIGNAL LEVEL TEST

This five part test checks test signal level accuracy for gain-phase measurements.

4-10-1. SIGNAL LEVEL ACCURACY: 100kHZ

This test verifies the accuracy of the test signal level at 100kHz.

41949 4 (OPTION 350 4194 A {(OPTION 37%}

l'll

«4 00Dy oooat
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Figure 4-21, Gain-Phase Measurement Signal Level Test Setup 1

EQUIPMENT:

Power Meter HP 436A

Power Sensor HP 8432A

Coaxiat Step Attenualor HP 8485A Opt. 001
504 - 750 Minimum Loss Pad* HP 11852A
N{m)-to-BNC({f) Adapter PN 1250-0780
BNC-to-BNC Cable, 30cm PN 8120-1838
N(f)-to-BNC{m) Adapter, 75" PN 1250-1534
N(m)-to-BNC(f) Adapter* PN 1250-0780

* Required for Option 375 instruments only.

PROCEDURE:
1. Set up the equipment as shown in Figure 4-21.

2. Press the GET, 2, and ENTER/EXECUTE keys.




Set the 4194A to SINGLE QUTPUT.

Set the SWEEP MODE to MANUAL.

Set the test fraquency o 1060kHz using the MARKER/L CURSGR knob.
Set the 8495A to 10dB. "

Set the OSC LEVEL to 15a8m,

Set the CAL FACTOR % conbiol on the 43CA (in accordance withy the cal chart
on the 8482A) to compensate for the 84824's Cal Faclor at 100kHz,

Confirm that the value displayed on the 436A is as follows.
For 5041 instruments:
15dBm - (R10 + Cv) +0.8d8
For 750 instruments:
15dBm - (R10 + Cv + R13) £0.8dB
where R10 is the 8495A's insertion loss caiibration value
Cv is the 8495's 10dB calibration value at 1MHz

R13 is the insertion loss of FAD B,

Note the amplitude value displayed on the 436A as Prer(15). This value will be
uged in the following test.

Set the OSC LEVEL to 5dBm.
Set the 8495A to 0dB.
Confirm that the value displayed on the 436A is as follows.
For 500 instruments:
5dBm - R10 +1.040.
For 75Q instruments:
5dBm - (R10 + R13) *1.0dB.

Note the ampiitude value displayed on the 436A as Pref(5). This value wilt be
used in the foliowing {est.

D Note

Proceed to the next test without dismantling the present test setup or changing
any 4194A settings.

~




PERFORMANCE TESTS

4-10-2. HF SIGNAL LEVEL FLATNESS

This tesl verifies the flatness of the test signal level at high frequencies.

EQUIPMENT:

Same as the previous test.

PROCEDURE:

1.

2.

Set the 8495A to 10dB and set the 4194A's OSC LEVEL o 15dBm.

Sel the CAL FACTOR % contral on the 436A (in accorcanca with the cal chart
on the 8482A) to compensate for the 8482A's Cal Faclor al JGiiHZ.

Set the test frequency to 1GMHz.

Confirm that the signal level (dBm) displayed on the 436A is Prer(15)21dBm.
Repeat steps 2 through 4 at 30, 86, and 100MHz.

Set the 8495A to 0dB and set the 4194A’s GEC LEVEL to 3dBm.

Set the CAL FACTOR % control on the 436A (in accordance wiii the cal chart
on the 8482A) to compensate for the 8482A’s Cal Factor at 10MHz.

Set the test frequency to 10MHz.
Confirm that the signai level (dBm) displayed on the 438A is Prer(5)21.2¢Bm.

Repeat steps 7 through 9 at 30, 80, and 100MHz.

Note

Disconnect the power meter from the ailenuator and proceed to the next lest
without dismantling the present test selup or changing any of the 4184A’s
sellings.
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PERFURMANCE TESTS

4-10-3. LF SIGNAL LEVEL FLATNESS

This test verifies the Hatness of the signal level at low frequencies.

41948 (OPTION 350) 41944 (QOPTION 375)
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Figure 4-22. Gain-Phase Measurement Signal Level Test Setup 2

EQUIPMENT:

Digital Vollmeter HP 3456A

Coaxial Step Attenuator HP 8495A Opt. 001
502 - 7552 Minimum Loss Pad” HP 11852A
Feedthrough Termination, 500 PN 04192-61002
BNC(f)-to-Dual Banana Adapter PN 1251-2277
N{m)-lo-BNC(f) Adapter PN 1250-0780, 2 each
BNC-t0-BNC Cable, 30cm PN 8120-1838
N(f)-to-BNC(m) Adapter, 750" PN 1250-1534
N{m}-to-BNC(f) Adapter® PN 1250-0780

“
= *iiwf@;ﬁ

FENTT

TETE

* Required for Option 375 instruments only.

I
Pl if—-"" <

PROCEDURE:
1. Set the OSC LEVEL to 15dBm.
2. Set the 8495A to 10dB.
Connect the 3456A to the 8495A as shown in Figure 4-22.

Set the 3456A as follows:

FUTRETRRNT
epfhisEris

Measurement function
Filter




PERFOGRWIANCE TESIS

11.

12.

13.

14,

15.

16,

t7.

Press the 3456A’s MATH and 4 keys (to sel the dBm mods;).

Press the 3456A's 5, 0, STGRE, and 4 keys (to set 500 characteristic
impedance).

Sel the test frequency to 100kHz.

Note the value displayed on the 3456A as Prer(15).

Set the test frequency to 10Hz.

Confirm that the signal level vaiue displayed o the 3456A is Prer(15)£1dBm.
Repeal steps 9 and 10 at 1. .4, ikihz, and TikHz.

Set the G3CT LEVEL to 5dBm.

Set the 8495A to 0B,

Set the test frequency to 10CKnz.

Noie the value displayed on the 3456A as Prer(b).

Set the test frequency to 10Hz.

Confirm that the signal ievel value displayed on the 3456A is Prer(5)E1.2dBm.

Repeat steps 16 and 17 ai 108Hz, tkHz, and “3kiz.

4-10-4. SIGNAL LEVEL TEST: -55dBim/-Cic.m

This test verifies the linearity of the les! signal level.

41944 (OPTION 350} 41944 (QPTION 375)
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Figure 4-23. Gain-Phase Measurement Signal Levei " esi Setup 3
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EQUIPMENT:

Coaxial Step Altenuator HP 8495A Ont. 001
50 - 750 Minimum Loss Pad* HP 118524, 2 each
BNC-1o-BNC Cable, 30cm PN 8120-1838, 2 each
N{m)-to-BNC(f) Adapter PN 1250-0780, 2 each
N{f)-to-BNC(m) Adapter, 760" PN 12501534, 2 each
N{m)-to-BNC(f) Adapter” PN 1250-0780, 2 each

PROCEDURE:

1.

Set up the equipment as shown in Figure 4-23.
initialize the 4124A,

Press the ‘GAIN-PHASE’ and ‘Rch-Tch (dBmy softkeys.
Set the SWEEP MQDE to SINGLE,

Set the 4194A to 5INGLE OUTPUT.

Set the INTEG TIME to MED and set AVERAGING {0 4 ("AVERAGING TIME = 4"
will be displayed in the System Message Aiea).

Press the SWEEP key and the ‘LOG SWEEP’ softkey.

Press the DISPLAY key and the ‘mem’, ‘more1/3’, and the ‘DISP B on/foil" s0ft-
keys to turn off the B trace.

Set the OSC LEVEL to 5dBm and set the 8495A to 70dB.

Press the START key.

When the START key lamp goes out, press the COMPEN key.

Press the *OFST REF STORE’ and ‘A OFFSET on/oil” soflkeys.

Execute OSC LEVEL = -55dBm from the keyboard and set the 8495A to 7.5dB.

Press the START key.

When the START key lamp goes oui, press the MKR/L CURS key, the ‘meny’
and ‘MKR=’ softkeys, then the 1, 0, §, and KHz/dBm keys. The marker wi

move 10 101741.937Hz.

Note the REFERENCE CHANNEL amplitude at 101741.937Hz as Prer.
Confirm that PrReF is (Cv(70) - Cv(10) - 60dB) +2.2dB

where Cv({70) is the B495A's 1MHz 70d8 Calibration vale
Cv(10) is the 8495A's 1MHz 10dB Calibration vaiue.

Press the DISPLAY key and the ‘menu’ softkey.

= mares
TriZa’

HATEIT R
5

T

RIS

ITEFEEY




PERFORMANCE TESTS

19.

20,

21,

22.

23.

24,

Press the ‘AMAX’ softkey, then press the Biue, M, K, K, A, +, 1, 2, and
ENTER/EXECUTE keys.

Press the ‘AMIN’ softkey, then press the Blue, M, K, R, A, -, 1, 2, and ENTER/
EXECUTE keys.

Confirm that the A trace is positioned on the horizontai center line of the display
{MKHA valuej, * 1 division (2.4dB).

Set the OSC LEVEL to -65dBm and set the 8495A to GdB.

Press the START key.

When the START key lamp goes out, press the MK&E/LCURS keay, the “memy
and ‘MXR=" soltkeys, and the 1, 0, 0, and KHz/dZ:: keys. The marker will move
to 101741.937Hz,

Note the REFERENCE CHANNEL amplitude at 101741.837Hz as Prer,

Confirm that Prer is (Cv(70) - 70d3) +2.4dB

where Cv is the 8495A's 1z 70dB Calibraiion value.

Press the DISPLAY key and the ‘nietis’ soltkey.

Press the *AMAX’ softkey, then press the Biue, M, K, R, A, +, 1, 3 and ENTER/
EXECUTE keys.

Press the ‘AMIN’ softkey, then press the Blue, ¥, K, R, A, -, 1, 3 and ENTER/
EXECUTE keys.

Confirm that the A trace is positioned on the horizontal center line of the display
(MKRA value), * one division (2.6dB).

4-10-5, LINEARITY CONFIRMATION

This test is to verify the linearity of the gain-phase test signal level.
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Figuie 4-24. Gain-Phase Measurement Signal Level Test Setup 4
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EQUIPMENT:

BNC-to-8NC Cat's, 30cm PN 8120-1838
BNC-t0-BNC Cable, 30cm* PN 04194-61640

* Required for Option 375 instruments only.

PROCEDURE:

1.

2.

Set up the equipment as shown in Figure 4-24.

Initialize the 4194A.

Set the 41944 as lollows:

FUNCTION GAIN-PHASE, Rech-Teh (dBm)
SWEEP OSC LEVEL {dBmj

SWEEP MODE SINGLE

OUTPUT SINGLE

REFERENCE CHAN ATTEN. 23dB

Press the START key.

When the START key lamp goes out, prass e . (7. CURS key, ine ‘menu’
and ‘MKR=’ softkeys, then press the 0 and KHz/dBm keys.

Press the CLEAR LINE, Biue, B, =, A, -, X, -, M, K, R, A, and ENTER/EXECUTE
keys.

Press the DISPLAY key and the ‘meny’ and ‘more 1/3’ softkeys.
Press the 'BMAX=’ softkey, the BlueM: K, ‘R K, +, 2, . (point), 5, and ENTER/
EXECUTE keys.

EXECUTE keys.

Vo e 1”1 . |
Cenfirm that the B trace is positioned on the horizon!al center line of the dis-
play (MKRA-value), £ one division (0.5dB).

Press the CLEAR LINE, Blue, A, =, @, 1, F, (, A, ), and ENTER/EXECUTE keys.
Press the DISPLAY key and the “menw soiikey, and set ANiin = jasm.

Confirm that the A trace is positive at all points.




PERFOBMANCE TESTS

4-11, POWER SPLITTER TEST

This test verifies output tracking of the internal power splitter.

i coon ooy

codei loop gy

?UI

Cable 30cm

Figure 4-25. Power Spiitter Test Setup 1

EQUIPMENT:

BNC-to-BNC Cable, 30cm PN 8120-1838, 2 eacn
BNC-to-BNC Cable, 30cm, 750" PN 04194-61640, 2 each

*

Required for Option 375 instruments only.

PROCEDURE:

1. Set up the equipment as shown in Figure 4-25.

2. Initialize the 4194A.

Set the 4194A as follows:

CEEFIEATTH T
2. ..:-'i,sarg.. .

FUNCTION GAIN-PHASE, Tch/Reh (GB) - ©
SWEEP MODE SINGLE

INTEG TIME MED

AVERAGING TIME 4

REFERENCE CHANNEL ATTEN. 204B

TEST CHANNEL ATTEN. 20dB

=F Ak S
32 EFRE R ST

Press the START key.

I

When the START key lamp goes oul, press the COMPEN key.

FPress the ‘OFST REF STGRE’, ‘A OFFSET onfoff’, and ‘B OFFSET onjofl
soitkeys.

J

¥OOTTTYTEIEITITIAIT R
2yl fEiniinl:

Change the cables as shown in Figure 4-26.
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kad
~

41944 (QPTION 350,375}
W i

o0 ooean

a0 |,
¥ @mm fUhno O

Ceo000: 10 7 (‘wcf 9
Caoble i i
30¢m

Cable 30cm

Figure 4-26. Power Splitler Test Setup 2

Press the START key.

When the START key lamp goes out, press the DISPLAY key and the ‘menu’
softkey.

Enter the following key sequence.

AMAX = 1.06Em, and AMIN = -1.0d3m.
Press the ‘more 1/3’ softkey.
Enter the foliowing key sequence.

BMAX = 30 and BMIN = -30.

Confirm that trace A is 0dBm=0.2dBm (1 division), and that trace B is 0° £6° (1
division).
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PERFORMANCE TESTS

4-12. GAIN-PHASE MEASUREMENT CROSSTALK TEST

This test verifies that the gain-phase measurement crosstalk is within speciiications.

41944 {(OPTION 350,375}
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Figure 4-27. Gain-Phase Measurement Crosstalk Test Setup

EGUIPMENT:

BNC-to-BNC Cable, 30cm PN 8120-1838
BNC-to-BNC Cable, 30cm, 75Q" PN 04194-61640

* Required for Option 375 instruments only.

PROCEDURE:
1. Set up the equipment as shown in Figure 4-27.
2. Initialize the 4194A and set as follows:

FUNCTION GAIN-PHASE, Tch/Rch (dBm) - ©
SWEEP LOG

SWEEP MODE SINGLE

INTEG TIME MED

AVERAGING 4

0O5C LEVEL -5dBm

QUTPUT SINGLE

Press the START key.

When the START key lamp goes out, press the DISPLAY key and the ‘menu’
softkey.

Press the ‘AMAX’ softkey and the -, 5, 0, and KHz/dE:: keys to sel the top of
the scale to -50dBm.




PERFORMANCE 2L, 3

Press the ‘AMIN' soltkey and the -, 1, §, 0, KHz/dBm keys to set the bottom of
the scale to -150dBm.

Press the ‘more 1/3” and "DISP B onjoff’ softkeys to turn off DISFP B (F‘has'e).

Press the MKR/L CURS key, the ‘LiNE CURSOR’, ‘menu’, and ‘LCURS=’ soft-
keys, and the -, B, 6, and KHz/dBm keys,

Contirm that the A trace is displayed below the LINE CURSOR.
Set the STOP lrequency lo 70MHE,
Press the START key.

When the START key lamp goes out, press the ‘LCURS=’ soltkey and the -, 9,
6, and KHz/dBm keys.

Confirm that the A trace is displayed beiow the LINE CURSOR.
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4-13. IMPEDANCE MIZASUREMENT SIGNAL LEVEL TEST

This three part lest verifies the accuracy and flatness of the impedance measurement signal.

4-13-1, IMPEDANCE SIGNAL LEVEL ACCURACY: 100kHz

This test verifies the accuracy of the impedance measurement test signal level at 100kHz.

41944 (OPTION 350} 4194A {(OPTION 375)
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Figure 4-28. Impedance Measurement Signal Levei Test Setup 1

=]

EQUIPMENT:
Power Meter HP 43GA
Power Sensor HP 8482A
5002 - 750 Minimum Loss Pad” HP 11852A
N(l)-to-BNC{m) Adapter PN 1250-1477
N{f)-to-BNC{m) Adapter, 75" PN 1250-1534

* Required for Option 375 instruments only.

PROCEDURE:

1. Connect the 436A to the 4194A's UNKNOWN Hcur terminal as shown in
Figure 4-28.

Set the power meter's measurement function {o din,

Set the CAL FACTOR % control an the 436A (in accordance with the cal chart
on the 8482A) lo compensale for the 8482A's Cal Factor at 100kH2,

Press the GET, 1, and ENTER/EXECUTE keys.
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PERFORMANCE V85, 2

Set the O5C LEVEL to 1V,
Set the SWEEP MODE to MANUAL.
Set the test frequency to 100kHz using the MARKER/L CURSOR knob.
Confirm that the value displayed on tha 436A is as {ollows.
For 300) instruments:

7.0dBm *1dB
For 750 instruments:

{7.0dBm - A13) +1dB
where R13 is the insertion loss of PAD B.
Note the value displayed on the 436A as Prer. This value will be used in the
next test.

Nole
Proceed to the next test without dismantling the present test selup or changing

any of the 4124A’s sellings.

4-13-2. HF IMPEDANCE SIGNAL LEVEL FLATNESS

This test verifies the flalness of the impedance measurement test signal level at high
frequencias.

EQUIFMENT:

Same as the previous tesl.

PROCEDURE:
1. Set the test frequency to 500knz.

2. Bet the CAL FACTOR % contral on the 436A (in accordance with the cal charl
on the 8482A) to compensale for the B482A's Caf raclor at 300kHz.

Coniirm that the value displayed on 43BA is Prer 1dBm.

Repeat steps 1 through 3 at 1, 3, 10, and 40NiHz.

Note

Set the 436A aside and proceed to the nexl lest without changing any of the
4194As seltings.
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PERFORMANCE TESTS

4-13-3. LF IMPEDANCE SIGNAL LEVEL FLATNESS

This test verifies the flathess of the impedance measurement test signal level at low
frequencies.

41948 {OFTION 350) . 41944 (OPTION 375 )
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Figure 4-29. Impedance Measurement Signal Level Test Setup 2

EQUIPMENT:
Digital Voltmeter HP 345GA
50¢1 - 750 Minimum Loss Pad* HP 11832A
Feedthrougn Termination, 508 PN (4192-61002
BNC-to-BNC Cable, 61cm PN 8120-1839
N{f)-{o-BNC(m) Adapter, 75Q* PN 1250-1534
N(m)-to-BNC{f) Adapter” PN 1250-0780
BNC(f)-to-Dual Banana Adapter . PN 1251-2277

* Required for Option 375 instruments only.

PROCEDURE.:
1. Set up the equipment as shown in Figure 4-29.
2. Setlthe 3456A as follows:

Measurement Funclion ACV
Filter ON

Press the 3456A's MATH and 4 keys (o set the d8m mode)}.
Press the 5, 0, STORE, and 4 keys on the 3456A.

Set the test frequency to 100kHz and note the value displayed on the 3456A as
Prer.




PERFORMANGE Vs 3

6. Set the test frequency to 100Hz and confirm that the value displayed on the
3456A is Prer 21dB.

7. Repeat step 6 at 1kHz and 10kHz.




PERFORMANCE TESTS

4-14. IMPEDANCE MEASUREMENT ACCURACY TEST

This two part test verifies the accuracy of 4194A impedance measurements.

4-14-1. MEASUREMENT ACCURACY

This test veriiies measurement accuracy.

OG00 0Qo0d

w :_ e

"l Standaxd
Capacitor

D Figure 4-30. Impedance Measurement Accuracy Test Setup 1

EQUIPMENT:

1pE Slandard Capacitor HP i6381A
10pF Standard Capacitor HF 163824 HP 16380A
100pF Standard Capacitor HF 16383A
1000pF  Standard Capacitor HP 16384A

0.01uF Standard Capacitor HP 163854 l
0.1uF Slandard Capacilor HP 16386A » HP 16380C
114F Standard Capacitor HP 16387A

prsitig

™ 5
el
C L& Ta

iE

PROCEDURE:

—
[Eathd

1. Press the GET, 1, and ENTER/EXECUTE keys.

STERTELY
TrEETES T

2. Press the ‘IMPEDANCE’, ‘more 1/3°, and ‘Cp-L¥ softkeys.

¥

Press the DISPLAY key and the ‘TABLE’ softkey.

nt

Tm
o
o

Sel the OSC LEVEL to 1Vrms.

E

S

Connect the 1pF Standard Capacitor to the UNKNOWN connectors as shown in

Figure 4-30. ’ b?‘"‘
o

41

A




Press the START key.

When the START key lamp goes out, execute A = A - (Cv) , where Cv is the
calibrated value of the standard capacitor,

The values (poth in the Tp { F ] column and D { ] column) in the TABLE Dis-
play must be within the limits listed in Table 4-16.

Repeat steps 5 through 9 using the 10pF, 100pF, 1000pF, 0.01uF, 0.1UF, and
1uF Standard Capacitors, respeclively.

Note

The 16380C's Standard Capaciiors do not require Dissipation factor test.

Table 4-16. Impedance Measurement Accuracy Test Limits 1

Standard Test C Tesi Limnits D Test Limits
Capacitor Frequency

1pF 10CkHz *G.27(F 15.27m
1MHz +2.09fF +2.09m
IMHz 19.641F £9.64m

10kHzZ 107.1F £10.7m
100kHz £20.9iF +2.09m
1MHz *17 3fF *+1.73m
M-z 44 51F t4.45m
10MHz +{32fF 13.2m

ikHz 1.07pF +10.7m
10kHz +E50IF +6.59m
100kHz +i73iF £1.73m
TMHz +170(F +1.70m

1000pF 100Hz %17 8pF +17.9m
1kHz +6 59pF +6.59m
10kHZ 16.23pF +6.23m
100kHz +1.70pF +1.70m
500kHz +1.70pF £1.70m

1kHz *G2.3pF

1kHz +G20pF

1kHz 6.21nF

MNote

Proceed to the next test without changing any of the 4194A’s setlings.




PERFORMANCE TESTS

4-14-2. MEASUREMENT FLATNESS

This test verifies 4184A impedance measurement flatness.

[
k.

16085A

Figure 4-31. Iimpedance Measurement Accuracy Test Selup 2

EQUIPMENT:

’ Terminat Adapter HP 16085A
h Reference Air-Line PN 04104-85011*

00 Reference Termination PN 04191-5300"
5000 Reference Termination PN G4191-85301"
05 Reference Termination PN 04191-85302"

* Part of the HP 16342A Calibration Equipment Set.
PROCEDURE:
Connect the 16085A to the 4194A's UNKNOWN terminals as shown in Figure 4-
31,
Set the G5C LEVEL to 0.5Vrms. e
1j% Ak p )
Press the CUVPEN key and the ‘more 3/2', ‘ALL POINTS’, and ‘more 2/2°, WY Rl -«’/f: )
softkeys.

Conneact the 05 termination to the 16085A.

FIRTTE

TrLF

Press the ‘ZERQ OPEN’ softkey and the ENTER/EXECUTE key and wait until
the message "Zero open compen complete” is displayed.

L T

Disconnect the 08 termination and connect the 0Q termination.

J——
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FERFGAMANCE 7537
Press the ‘ZERQ SHORT’ soltkey and the ENTER/EXECUTE key and wait until
the message "Zero shorl compen complete” is dispiayed.
Press the *GPEN OFS uti/oif’ and ‘SHRT OFS on/off’ softkeys.
Disconnect the 00 terminalion and connect the reference air-line. Connect the
0% termination o the air-line.
Note
Disregard any directions labeled on the relerence air-line, you may connec! the
air-line in either direction.
10. Press the START key.

11. When the START key lamp goes oul, set the marker to tMHz using the
MARKER/L CURSOR knob.

Enier the following key sequence.
A = A/ MKRA

The measurement resuils must not exceed (he test limits listed in Table 4-17.

Table 4-17. Impedance Measurernent Accuracy Test Limils 2

Test C Test Limiis D Test Limits
Frequency

1MHz 1.0000 $1.72m
10MHz 0.9877 to 1.0135 12.8m
40MHz 0.9338 to 1.0656 155.9m

Replace the air-line with the 500 termination as shown in Figure 4-32.

Press the FUNCTIGN key and the ‘IMPEDANCE® and ‘1 Z] - © soitkeys.

Press the START key.

When the START key lamp goes out, sef the marker to 100kHz using the
MARKER/L CURSOR knob.

Enter the following key sequence.
A=A /MKRA and B = B - MKHB,

The measurement results must not exceed the test limits listed in Table 4.18.




PERFORLNCE TESTS
Note
The test limits listed in Table 4-18 are applicable only when PN 04191-85011

reference air lines are used for this perfarmance test.

Table 4-18. Impedance Measurement Accuracy Test Limits 3

Test |Z1| Test Limits 8 Test Limits
Frequency

1kHz 0.9935 1o 1.0063 1(0.358°
10kHz 0.9935 lo 1.0065 £0.100°
100kHz 1.0000 0.00°
1MHzZ 0.9979 to 1.0021 £(3.12°
10MHz 0.9570 10 1.0130 +(Q.74°
40MHz 0.9480 to 1.0520 +2.98°

dz00 0000}

Figure 4-32. impedance Measurement Accuracy Test Setup 3




PERFORMANCE TESTS

4-15. IMPEDANCE MEASUREMENT LEVEL LIONITOR TESY

This three part test is used {o check the accuracy of the {est signal voliage and the current
level monitor used for impedance measurements.

4-15-1. LF LEVEL ...ONITOR

This test verifies the accuracy of the test signal voliage moniior al low frequencies.

41944 (QPTION 350) 41998 (OPTIQN 375%)
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Figure 4-33. Impedance Measurement V Level Monitor Test Setup 1

EQUIPMENT:

Digital Voltmeter HP 34586A

Power Spiitter HP 11667A

500 - 75Q Minimum Loss Pad*® HP 11852A
Feedthrough Termination, 500 PN 04192-61002
BNC-to-BNC Cabie, 30cm PN 8120-1838, 2 each
BNC-to-BNC Cable, 61cm PN 8120-1839
N(m)-to-BNC(f} Adapter PN 1250-0780, 2 each
BNC(m)-to-N(m) Adapter PN 1250-0082
N(f)-to-BNC(m} Adapter, 750" PN 1250-1534
N{m)-te-BNC(f) Adapter” PN 1250-0780
BNC{m)-to-Dual Banana Adapter PN 1251-2277

* Required for Option 375 instruments only.

PROCEDURE:

1.  Set up the equipment as shown in Figure 4-33. Connect the 11667A's iINPUT
PORT to the Hreor terminal.’




PERFURMANCE TESTS

Set the 3456A as follows:

Measurement Function ACV
Filter ON

Press the GET, 1, and ENTER/EXECUTE keys.

Press the ‘MONITOR menu’ and ‘V{AC) softikeys.

Set the SWEEP MODE {o MANUAL.

Sel the OSC LEVEL lo 1Vrms.

Set the test frequency to 100Hz.

Enier the value displayed on the 3456A into the RO register.

Confirm thal the V MONITOR value displayed on the 4194A is:
182 RBO-1mV ~ 22 x RO+ 1mV

Repeat steps 7 through 9 at 1, 10, 29, and 30kHz.

Note
Disconnect the 30cm cable beiween the 3456A and the 11667A and procead to
the next test without dismantiing the present test setup or changing any of the
4194A's settings.
4-15-2. HF LEVEL MONITOR

This test verifies the accuracy of the test signai voltage leve! moniwor at high frequencies.
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Figure 4-34. Impedance Measurement V Level Manilor Tesi Seiup 2

EQUIPMENT:

Power Meter HP 436A
Power Sensor HP 8482A
Power Spiitter HP 11667A
5001 - 750 Minimum Loss Pad® HP j1852A
BNC-to-BNC Cable, 30cm PN 8120-1838
N(m)-to-BNC(f) Adapter PN 1250-0780
N{m)-{o-BNC(m} Adapter ) PN 1250-0082
N(h-to-BNC{m) Adapter, 75" PN 1250-1534
N{m)-to-BNC{f) Adapter* PN 1250-0780

* Required for Option 375 instruments only.

PROCEDURE:
1. Set up the equipment as shown in Figure 4-34.
Set the 436A's measurement function to dBm.
Set the test frequency to 100kHz.

Set the CAL FACTOR % control on the 436A (in accordance with the cal chart
on the 8482A) to compensate for the 8482A’s Call Factor at 100kHz.

Enter the 436A’s displayed value into register RO.




PERFUHMANCE TESTS
6. Using the 4194A's built-in calculator function, convert RO (dBm) to a voitage
value. Enter the following key sequence.
R1 = 10**((R0 - 13.01)/20)

This is equivalent to the following equation.

R1 = tQfRU - 13.013/20

Confirm that the v MONITOR value displayed on the 4194A is:
18 xRB1-1mV ~ 22 xR1 +1my

Repeat sleps 3 through 7 at 1NiHz and 10MHz.

Set the OSC LEVEL to 0.5Vrims.

Repeat steps 3 through 7 al 40MHz,

Note

Proceed to the next test without changing any of the 4194A’s settings.

4.1 5-43. STABILITY CONFIRMATION

This test is to confirm impedance measurement level monitor stability,

41944 {OPTION 350,375}
':Hm—ﬂ.-«»—_.._.

Figure 4-35. Impedance Measurement Level Monitor Stabilily Test Seilup

TERLETELES CTOr T TET TRV TS

TUEFET

EQUIPMENT;

BNC-lo-BNC Cable, 30cm PN 8120-1838, 2 each
BNC-to-BNC Cable, 30cm, 750 PN 04194.61640, 2 each

*

Required for Option 375 insuwuments only.
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PERFORMANGE TJ5E

PROCEDURE:
1. Sel up the 4194A as shown in Figure 4-35.
2. Set the test frequency lo TMinz,

Set the OSC LEVEL to 0.684Vrms (0.681vrms®). (OSC LEVEL (RQ} column in
Tabie 4-19.)

Press lhe CLEAR LINE, Biue, B, 8, =, M, O, N, and ENTER/EXECUTE keys.

Set the OSC LEVEL to 0.683vrms (0.680Vrms™). {OSC LEVEL column in Taoe
4.19))

Press the CLEAR LINE, Blue, M, O, N, /, R, 0, and ENVER/EXECUTE keys.

Confirm that the displayed result is within the test iimits listed in Table 4-19 for
the OSC LEVEL setting tested.

Repeat steps 3 through 7 for each OSC LEVEL setling listed in Table 4-19.

Set the test frequency to 40MHz and repeat steps 3 through 7.

Table 4-19, Impedance Measurement Level Monitor Stability Test Limits

QSC LEVEL (RQ) Q5C LEVEL Test Limits

0.684V 0.683V 0.9686 10 1.0285
{0.681V") {0.680V")

0.462V 0.461V 0.9679 to 1.0278
(0.466V") {0.465V")

0.316V 0.315V 0.9669 to 1.0267
(0.315V") (0.314V7)

* Optlion 375 instruments,
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PERFORMANCE TESTS

4-16. DC BIAS VOLTAGE TEST

This test verilies the accuracy of the 4184A's d¢ bias voltage.

I456 A
W e oe D oylia] e
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Figure 4-36. DC Bias Voltage Test Setup

EQUIFMENT:
Digital Voltmeter HP 343GA
Tes! Fixture HP 16047D
Tes! Leads
PROCEDURE:
1. Set up the equipment as shown in Figure 4-36.
Initialize the 4194A and the 3456A,
Set the O8C LEVEL to 10mV.
Set the SWEEP MODE to MANUAL,
Set the test trequency (o 4CMHZ,

Press the SPOT BIAS, §, and MHz/V keys, Contirm that the BIAS lamp is ON
(iit).

=

Confirm that the voltage value displayed on the 3456A is beiween 12mV and
-12mV.

>

Press the SPOT BIAS, 4, 0, and MHz/V keys.
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PEAFOEMANGE TESTS
Confirm that the voltage value displayed on the 3458A is between 39.94V and
40.06V,
Press the SPOT 8iAS, -, 4, 0, and MHz/V keys.

Confitm that the voitage value dispiayed on the 3456A is belween -40.06V and
-39.94V, :

Press the SWEEP key and the ‘more 1/2' and ‘0C BIAS(V) soitkeys.
Set the START voltage to 0.01V.

Set the STGP voltage to 20.48V.

Press the N (PARAMETER key), 1, 2, and ENVERJEXECUTE Keys.
Press the SWEEP key and the ‘LOG SWEEP’ sGilkey.

Set the BIAS voltage to 0.01V using the WARKER/L TUASOR knob.

Confirm hat the voltage value displayed on the 3456A is within the test limits
listed in Table 4-20 for the bias voilage tested.

Repeat sleps 16 and 17 for each bias voiiage listed in Table 4-20.

Table 4-20. CC Bias Voltage Test Limits

Bias Vollage Tesi Limits
0.01v -0.002V to 0.022V
0.02v 0.008V to 0.032V
0.04v 0.028V to 0.052V
(.08v 0.068V to 0.092V
0.16V 0.148V to 01472V
0.32V 0.308V 1o 0.332V
0.64V 0.627V to 0.653V
1.28V 1.266V to 1.294Y
2.56V 2.545V to 2.673V
512V 5102V {o 5.138V
10.24V 10.216V to 10.284V
20.48V | 20443vi020817v

VARNING g

BE SURE TO TURN OFF TAE .NTERNAL BIAS VOLTAGE AFTER THIS TEST.




PERFORMANCE TESTS

4-17. HP-i3 PERFORMANCE TEZsST

This test verifies HP-1B performance.

‘D

\
v s i
o \ wm‘lﬁ

{

Figure 4-37. HP-1B Performance Tes! Setup.

EGUIPMENT:

Personal Technical Computer HP 2825
HP-1B Cable HP 10833A
Test Fixlure HF 160470

PROCEDURE:

1. Set up the equipment as shown in Figure 4-37. Use the 9826's inlerface Select
Code (7). Tpt NAHG R T o N rene e VT

2. Load BASIC and input the following program (don't run it, though).

10 DIM AS[10],B$[35],0%1:0]
20 OUTPUT 717;"ID?"

30 ENTER 717;A$,B$,C%

40  PRINT A$,B$,C$

50  QUTPUT 717;"RQS32"
60  QUTPUT 717;"ABC"

70 PRINT SPOLL(717)

80 END

4. FPress the STEP key on the 9826 three times (o execute up to line number 20.

5. Confirm that the LTN and RMT lamps are lit and that all 4194A keys, except for
the LCL Key, are disabled.
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PERFGRIGANCE TESTS

Press the LCL key.

Contirm that the LTN lamp stays lit, the AMT lamp goes cut, and that all keys
are enabled.

Slep (press the STEP key on the 9828) to program line 30 and confirm that the
TLK lamp is lit.

Step to program line 40 and confirm that the foilowing message is displayed on
the 9826.

"HP4194A IMPEDANCE/GAIN-PHASE ANALYZER OPT350 (OPTI75)".
Step to program line 60, and confirm that the $53Q, LTN, and aMT lamps are |it.

Step to program lineg 80 and confirm that the status byte value displayed on the
9826 is greater than 96.

4,
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PERFORMANCE TEST RECORD

Hewleit-Packard Tested by: _
Modgl 4194A Date:
Impedance/Gain-Phase Analyzer Serial No.

Test ' Resuils
Misiouwm Agiual

4-6, IMTERNAL SYNTHESIZER
FREQUENCY TEST

Without Option 401
Frequency Setling

1MHz 0.99998MiH2 1.00002MHz
10MHz 9.9998MHz | 10.0002MHz
100MHz 99.998MHz | _ | 100.002MHz
10MHz QUTPUT 9.9998MHz | 10.0002MHz

With Option 001
Frequency Setting

1MHzZ 0.999999MHz | _ 1.000001MHz
10MHz 9.99999MHz ‘ 10.00001MHzZ
1MHz 99.9999MHz | 100.0001MHz |

10MHz QUTPUT 9.99959NMHz | 10.00001MHz

4-7. GAN-PHASE NVEASLE-
MENT ACCURACY TEST

4-7-1. Measurement Accuracy:
504 Instruments

OS5C LEVEL: -1dBmn
ATTENUATOR: 1002

Cv(1)=
CV“ U)=
Cv(100)=

10Mz Cv(1)-0.3dB e Cv(1)+0.3¢B
1.6°

B 1.6°

100Hz Cv(1)01dB | | Cv(1)+0.1d8
-0.5° 0.5°

1kHz Cv(1)-0.1dB Cw(1)+0.1¢B
0.5° 0.5°




Resuiis
Minfinu Actual Maximun

10kHz Gain . . Cv{h+1dB
Phase . o 0.5°

100kHz Gain . Cv{10.1dB
FPhase ' . 0.5°

1MHz Gain Cv(1)-0.1dB | | ocviy0.68
Phase 0.5° 0.5°

10MHz Gain Cv(10)}-0.4a8 | Cv{10)+0.1dB
Phase -1.0° . 1.0°

30MHz Gain Cv(10)-0.3dB Cv(10)+0.3¢3
Fhase -20° _ 2.0°

100MHz Gain Cv(100)-0.5d8 { | Cw{100)+0.5dB |
Phase -30° R 3.0°

ATTENUATOR: 2048
Cv(i)=

Cv(10)=

Cv(100)=

10Hz 0. . . Cv(1)+0.3d8
1.6°

100Hz . L Cv(1)+0.1d8
. 0.5°

Cv(1)40.1dB
0.5°

10kHz . i Cv(1)+0.1dBE
0.5°

100kHzZ cv(1)-01dB | __ Cv(1)+0.1dB
-0.5° B 0.5°

ST IIATLYE

{MHz Cv(1)-0.1dB Cv{1)+0.1dB i
0.5° | 0.5° ;

10MHz Cv(10)-0.1dB | . Cv(10}+0.1¢8
1.0° - 1.0°

g

e

R T T R T AT I TR R LY

30MHz Cv(10)-0.3dE | Cv(10)+H0.3dB
-2.0° 2.0°

100MHz Cv(100)-0.5¢B | Cv(100)+0.5dB
3.0° T s

4




Test

Resuns

Miiibiuim

Aciuai

Niaximum

ATTENUATOR: 30dB

CV('E):
CV(1 C):
Cv{100)=
10Hz
100Hz
TkiHz
10kHz

100kHz

iMHz

100MKMz

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase
(zain
Phase

Gain
Phase

Gain
Fhase

Gain
Phase

ATTENUATOR: 408

Cv(1)=
Cv{10)=
Cv(100)=
10Hz
100Hz

1hHz

10kHz

v(1)-0.35dE
-2.0°

Cv(1}-0.15dB
-0.75°

Cw{1)-0.15dB
-0.75°

Cv(1)-0.15dB
0.75°

Cv{1)-0.15d3
-0.75°

Cv(1)-0.15dB
-0.75°

Cv(10)-0.15dB
_1_3°

Cv(10)-0.35dB
2.5°

Cv(100)-0.6dB
-4.5°

Cv(1)-0.45dB
.2.3°

Cv(1)-0.2dB
-1.25°

Cv(1)-0.2dB
-1.25°

Cv{i)-0.2dB
-1.25°

Cv(1)+0.35dB
2.0°

Cv(1)+0.15dB
0.75°

Cv(1)+0.15dB
0.75°

Cv(1)1+0.15¢B
0.75°

Cyv(N)+0.15dB
0.75¢

Cv(1)+0.15dB
0.75°

Cv{10)+0.15¢18
1.3°

Cv{10)+0.350B
2.5°

Cv{100}+:0.6dB
4.5°

Cv(1)10.45dB
2.3°

Cv(1)+0.2dB
1.25°

Cv{1)+0.2dB
1.25°

Cv{1)+0.2dB
1.25°
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Minbws

T
RTEET RN

100kHz

1MHz

10MHz

30MHz

100MHz

ATTENUATOR

Cv{l)=

Cv{10}=
Cv(100)=

1MHz

100MHz
ATTENUATOR
CV“)#
Cv(10)=
Cv(100)=
1MHz

10MHz

30MHz

100MHz

Gain
FPhase

Gain
Fhase

Gain
Fhase

Gain
Phase

Gain
Phase

: 50dB

Gaiis
Phase

Gain
Phase

Gain
Fhase

Gain
Phase

: 60dB

Gain
Fhase
Gain
Phase

Gain
Phase

Gain
Phase

Cv(1)-0.2¢B
-1.25°

Cv(1)-0.20B
-1.25°

Cv{i0)-0.2dB
2.0°

Cv(10)-0.45d3
-3.0°

Cv(100)-0.75d8 |

-4.5°

Cv(1)-0.250¢B
-1.75°

Cv{10)-0.35d8
2.5°

Cv{10)-0.650B
-3.5°

Cv(100)-0.95dB
£.5°

Cv(1)-0.45d8
.2.75°

Cv(10)-0.75dB
-5.5°

Cv(10-1.6508
-11.0°

Cv(100)-1.750B
11.5°

Cv(1)+0.2d8
1.25°

Cv(1)+0.2dB
1.25°

Cv(10)4+0.2dB
2.0°

Cv{101+0.45dB
3.0°

Cv{100)+0.7508
4.5°

Cv(1)+0.25dB
1.75°

Cv{10)+0.35dB
2.5°

Cv(10)+0.65dB
3.5°

Cv{100)+0.95dB
557

Cvi1)+0.45d8
2.75°

Cv{10)+0.7508
5.5°

Cv{10)+1.65d5
11.0°

Cv(100)+1.750B
11.5°




Test

Resulis

Minimum

Actual

Maximum

ATTENUATOR
CV(i )-—..
Cv{40)=
Cv(100)=
TMHz

10MHz

30MHz

100MHz

Gain
Fhase

Gain
Phase

Gain
Phase

Gain
Phase

O3C LEVEL: -4GdBm
ATTENUATOR: 10dB

Cv(t)=
Cvi10)=
Cv{100)=

10Hz

10kHz

100kHz

Gain
Phase

Gain
Phase

Gain
FPhase

Gain
Phase

Gain
Phase

ATTENUATOR: 2005

Cv(l)=
Cv{i0)=
Cv(100)=

10Hz

100Hz

|

Cv(1)-0.35d8

Cv({1)-1.05dB
-5.25°

Cv{10)-1.55dB
-10.5°

Cv(10)-3.15dB
-16.0°

Cv(100)-3.25d5]
-16.5°

Cv{i)-1.0dB
-4.0°

Cv(1)-0.35a8
-2.5°

Cv(1)-0.35d8B
2.5°

-2.5°

Cv{1)-1.3dB
4.5°

Cv(1)-0.550B
-3.5¢

Cv{1)+1.05dB
5.25°

Cv(10)+1.55¢B
10.5°

Cv{10)+3.15dB
16.0°

Cv{100)+3.25GB
16.5°

Cv(1)+1.00B
4.0°

Cv(1)+0.35dB
2.5°

Cv(1)+0.35dB
2.5°

Cv(1)+0.35d8B
2.5°

Cv{4)+0.35d8
2.5°

Cw{1)+1.3d8
4.5°

Cv(1)+0.55¢E
3.5°

LESETI TV ETEY TETITFRETEY
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Resuils

Miiniinaim

Actugi

Waxium

1kHz

10kHz

100kHz

Gain
Phase

Gain
Phase

Gain
Phase

ATTENUATOR: 30dB

CV(1 )=
CV(10)=
CV(1 UU)=

10Hz

100Hz

100kHz

Gain
Phase

Gain
FPhase
Gain
Fhase

Gain
Phase

Gain
Phasa

ATTENUATOR: 40dB

CV(1 }:
Cv({i0)=
Cv(100)=

100Hz

1kHz

Cv(1)-0.55¢B
-3.5°

v{1)-0.55dB
-3.5°

Cv(1)-0.55dB |

-3.57

Cv(1)-1.8dB
6.5°

Cv(1)-1.15dB
-6.0°

Cv(1)-1.15dB
6.0°

Cv(1)-1.15¢8
6.0°

Cv(1)-1.15d8

- -8.0°

Cv(1)-3.15d8
-15.0°

Cv(1)-3.1568
-16.0°

Cv(1)}-3.156B
-16.0°

Cv(1)-3.15d8
-16.0°

I
: Cv{1)+0.55dB

3.5°

Cv{1)+0.55dB
3.5°

Cv(1)+0.5548
3.5°

Cv(1)+1.6dB
65°

Cv(1)+1.15dB
6.0°

Cvit)+1.15dB
6.0°

Cv{1)+1.15¢B
6.0°

Cv{1)+1.15dB
6.0°

Cv(1)+3.1548
16.0°

Cv(1)43.15dB
16.0°

Cv(1)+3.15dB
16.0°

Cv(1)+3.15dB
15.0°
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Test

Hesuils

Minim

Acluat

G AR

4.7.2,

Measureme

Mt Accuracy:

750 Instruments

G50 LRvais i

G.adEm

ATTENUATOR: 10dB

Cv{)=
Cv{10)=
Cv(10Q)=

10Hz

10kHz

100kHz

1MHz

10MHZ

30MHz

100MHz

ATTENUATOR

Cv{t)=

Cv(+G)=

Cv(100)=

10Hz

100Hz

1kHz

10KkHz

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase

1 20dB

Gain
FPhase

Gain
Phase

Gain
Phase

Gain
Phase

Cv(1)-0.3d8
-1.6°

Cv(1)-0.1dB
0.5°

Cv(1)-0.1d8
0.5°

v(1)-0.1dB
-0.5°

Cv{1)-0.1d8
0.5°

Cv(1)-0.1dB
.0.5°

Cv(10)-0.1dB
-1.0°

Cv{10)-0.3dB
2.0°

Cv{100)-0.5dB
-30°

Cv(1)-0.3dB
1.6°

Cv(1)-0.1dB
-0.5°

Cv(1)-0.1dB
-0.5°

Cv(1)-0.1dB
0.5°

Cv(1}+0.3dB
1.6°

Cv(t0.idB
0.5°

Cv(1)+0.1dB
0.5°

Cv{1)+0.1dB
05°

Cv(1}+0.1dB
0.5°

Cv(1}+0.1dB
0.5°

Cv(10)+0.1dB
1.0°

Cv(10)+0.3dB
2.0°

CV{(100)+0 548
3.0°

Cv(1)+0.3dB
1.6°

Cv{1)+0.1dB
0.5°

Cv{1)+0.1dB
0.5°

Cv(1)40.1dB
0.5°




desuils

Mizibnum

Aciual

feaxinum

100kHz

TMHz

10MHz

30MHz

100MHz

Gain
Phase

Gain
Phase

Gain
FFhase
Gain
Piiase

Gain
Phase

ATTENUATOR: 30dD

Cv(1)=
Cv(i10)=
Cv(100)=
1MHz
TO0MHzZ

30MHz

100MHz

GGain
Phase

Gain
Fhase

Gain
Phase

Gain
Fhase

ATTENUATOR: 46¢B

Cv(1)=
Cv(10)=
Cv(100)=
1MHz
10MHZ

30MHz

100MHz

Cv{1)-0.1d3
0.5°

Cv(1)-0.1dB
0.5°

Cv(10)-0.1dB
-1.0°

Cv(10)-0.3dB
-2.0°

Cv(100)-0.5d8
-3.0°

Cv(1)-0.15dB
0.75°

Cv{10)-0.15dB
-1.3°

Cv(10)-0.35¢8
.2.5°

Cv(100)-0.64B
-4.5°

Cv{1)-0.2dB
-1.25°

Cv(10)-0.2dB
-2.0°

Cv{10)-0.45dB
-3.0°

ov(100)-0.75¢8,
4.5°

Cvi1)+0.1dB
0.5°

Cv(1)+0.1dB
0.5°

Cv(10)+0.1dB
1.0°

Cv{10)+0.3d8
2.0°

Cv{100)40.5¢8
3.0°

Cv(1)+0.15dB
0.75°

Cv{10)+0.15dB
1.3°

Cv(10p+0.3503
2.5°

- Cv(100)+0.6dB

45°

Svi 10268
1.25°

Cv{10)+0.2d8
2.0°

Cv(10)+0.45dB
3.0°

Cv(100+0.75¢3
4.5°
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Test

Minisium

Maximum

ATTENUATOR: 50dB

Cv(1)=
Cv(i1Q)=
Cv(100)=

1MHz

10MHz

30MHz

10UMHz

ATTENUATOR

CV(1 )=

Cv{10)=
Cv(100)=

1MHz

30MHz

100MHz

Gain
Phase

Gain
Phase

Gain
Phase

Gain
FPhase

ATTENUATOR: 70dB

Cv{1)=
Cv{id}=
Cv{100)=
1MHz
10MHz

30MHz

100MHz

Gain
Phase

Gain
Phase

Gain
Phase

Gain
Phase

Cv(1).0.25dB
1,75°

Cv(10)-0.35dB
2.5°

Cv(10)-0.6548
.3.5°

Cv(100).0.95¢5 !

-6.5°

Cv{1)-0.45d8
-2.75°

Cv{10)-0.75dB
55°

Cv(10)-1.65¢3
11.0°

CV(100)-1.75dB |

11.5°

Cv{1)-1.05dB
-525°

Cv{10)-1.55dB
-10.5°

Cv(10)-3.15dB
-16.0°

Cv{100)-3.25dBy

-16.5°

Cv(1)+0.25dB
1.75¢

Cv(10)+0.35dB
2.5°

Cv(10)+0.65dB
3.5°

Cv(100)+0.85dB
6.5°

Cv(1)+0.45dB
2.75°

Cv{10)4+0.750B
5.5°

Cv{10)+1.65d5
11.0°

CV(iGOp1.75d5B
11.5°

Cv(1)+1.050B
5.25°

Cv(10)+1.55dB
10.5°

Cv{10)+3.15dB
16.0°

Cv{300)43.25d B

16.5°

FETVIFERIY

RTT
P

R L T

FOTYETTEERE




Resuils

Minimum

Aciual

Maximum

OS5C LEVEL: -8.6dBw
ATTENUATOR: 10dB

Cv{%)=
Cv(10)=
Cv(100)=

10Hz

100Hz

ikHz

10kHz

100kHz

ATTENUATOR

Cv(t)=

Cv(10)=
Cv(100)=

10Hz

Cv(1)-0.15dB
0.75°

Cv(1)-0.15dB
-0.75°

Cv(1)}-0.15dB
-0.75°

Cv(1)-0.15¢B
0.75°

v(1)-0.4508
2.3°

Cv(1)-0.24B
-1.28°

Cv{1)-0.2dB
-1.25°

Cv{1)-0.2dB
-1.25°

Cv(1)-0.2¢B
-1.25°

Cv(1)+0.35d8
2.0°

Cv{1)+0.15dB
0.75°

Cv(1)+0.15dB

Cv(1)+0.45dB
2.3°

Cv(1)+0.2dB
1.25°

Cv(1)+0.2dB
1.25°

Cv{1)+0.2d8
1.25°

Cv{1)+0.24B
1.25"




Minhmum

Maximum

ATTENUATOR: 30dB

Cv(1)=
Cv{10)=
Cv{100)=

10Hz Gain
Phase

100Hz Gain
Phase

Giain
Phase

10kHz Gain
Phase

100kHz Gain
Phase

0OS5C LEVEL= -38.6dBm
ATTENUATOR: 10dB

Cv(1)=
Cv(10)=
Cv(106)=

10Hz Gain
Phase

100Hz Gain
Phase

1kHz Gain
Phase

10kkz AT
Phase

100kHz Gain
Phase

ATTENUATOR: 20dB
Cv{1)=

Cv{10}=

Cv(100)=

10Mz

100Hz

v(1)-0.85dB
-3.3°

Cv(1)-0.25dB
-1.75°

Cv(1)-0.25dB
-1.75°%

Cv(1}-0.25dB
1.75°

Cv(1)-0.25dB
-1.75°

Cv(1)-1.7uB
5.5°

Cv{1)-0.6dB
-4,0°

Cv({1)-0.6dB

Cv(1)-0.6dB
40°

Cv(1)-1.2dB
6.5°

Cv(1)+0.85dB
aae

Cv(1)+0.25dB
1.75°

Cv(1)+0.25dB
1.75°

Cv(1)+0.25¢B
1,75°

Cv(1)+0.25dB
1.75°

Cv(1)+1.7dB
55°

Cv(11+0.6d8B
4.0°

Cv(1)+0.6dB
4.0°

Cv(1)+0.6d8
4.0°

Cv(1)+0.6c8
40°

Cv(1)+2.24dB
7.5°

Cv(1)+1.2dB
6.5°




Resuis

Mistissitim

Actual

Maxium

Gain
Phase

10kHz Gain
Phase

100kHz Gain
Phase

ATTENUJATOR: 30dB
Cv(4)=

Cv(10)=

Cv{100)=

100OHz Gain
Phase

1kHz Gain
Phase

10kHz Gain
Phase

100kHz Gain
Fhase

Measurement Accuracy:

1M Input Impedance

Option 350
OS5C LEVEL= -1dBm

Option 375
0O5C LEVEL= 10.4dBm

CV(1 )z
Cw(i 0)::
Cv(100)=

10Hz Gain
Phase

100Hz Gain
Phase

1kHz Gain
FPhase

10kHz Gain
Phase

100kHz Gain
Phase

Cu(1)-1.2dB
6.5°

Cv(1)-1.2¢B
-6.5°

v(1)-1.2d8
6.5°

Cv(1)-3.2dB
-1§.5°

Cv(1)-3.2dB
-16.5°

Cv{1)-3.2dB
16.5°

Cv(1)-3.2dB
-16.5°

Cv(1)-0.4dB
25°

Cv(1)-0.2dB
-1.5°

Cv(1)-0.2d8

Cv(1)-0.2dB
1.5°

Cv(1)+1.2dB
6.5°

Cv{1)+1.2dB
6.5°

Cv(1)+1.2dB
6.5°

Cv(1}+3.208
16.5°

Cv(1)+3.208
16.5°

Cv{1)+3.2dB
16.5°

Cv(1)+3.24B
16.5°

Cv{i}+0.4dB
26"

1+0.2dB

cv{
1.5°

Cv(1)+0.2dB
1.5°

Cv(1)+0.2dB
1.5°

Cv{1)+0.2¢B
15°




Mo

Maximum

Gain
Fhase

Gain
Phase

Gain
Phase

Gain
Phase

Cv(1}-0.2dB
-1.5°

Cv(10)-0.2dB
-20°

Cv(10)-0.4dB
3,0°

Cv(100)-0.6dB
4.0°

Cv{1)+0.2dB
1.5°

Cv(10)+0.2dB
2.0°

Cv(10)+0.4dB
3.0°

Cv{100)+0.6¢B
4.0°




Test

Resuils

Minbmen:

Actual

[WimXivim

4-8.

4.8-1.

4-8-2.

4.8.3.

EQUIPMENT
CALIBRATION

HP 8495A Coaxial Slep
Altenuator Calibralion

R10

HP 11667A Power Splitter
Tracking Error Calibration

R11

HP 11852A Minimum Loss
Pad Calibration: 750
Instrumenls

PAD A Ri2
PAD B Ri3

4-9.

4.9-1.

AMPLITUDE W C:'AS = E
MENT ACCURACY T

LF Measuremeiii Accuracy:

5002/750Q Input Impedance

Option 350
OSC LEVEL= -1dBm

Option 375
0SC LEVEL= 10.4dBm

RMEFERENCE CHANNEL
ATTENUATION= 0dB

10Hz
100Hz
1kHz
10kHz

AmFERENCE CHANNEL
ATTENUATION= 20dB

10Hz
100Hz
1kHz
10kHz
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Test

Hesults

Minimum

Actual

Maximum

TEST CHANNEL
ATTENUATION= 0dB

10Hz
100Hz
1kMz
10kHz

TEST CHANNEL
ATTENUATION= 20dB

10Hz
1Q0Hz
1kHz
10kHz

LF Measurement Accuracy:
1M Input Impedance

Option 350
0SC LEVEL= -1dBm

Option 375
0SC LEVEL= 10.4G8m

REFERENCE CHANNEL
ATTENUATION= 0dB

10Hz
100HzZ
1kHz
10kHz

REFERENCE CHANNEL
ATTENUATION= 20dB

10Hz
10CHz
tkHz
10kMz

TEST CHANNEL
ATTENUATGN= OdB

10Hz
100Hz
1kHZ
10kHz




Test

Aesulls

MirmE

Actual

Maximui

TEST ChANNEL
ATTENUATION= 20dB

10Hz
100Hz
1TkHz2
10KkHzZ

HF Measurement AcCuracy:
500758 input Impedance

Oplian 350
QS5C LEVEL= -1dBmn

Oplion 375
0OSC LEVEL= 10.4dBm

REFERENCE CHANNEL
ATTENUATION= 0dB

100kHz
1MHz
{0MHz
30MHz
100MHz

REFERENCE CHANNEL
ATTENUATION= 20dB

100kHz
1MHz
10MHz
30MHz
100MHz

TEST CHANNEL
ATTENUATION= 0dB

100kHz
1MHz
10MHz
IOMHz
100MHz=

TEST CHANNEL
ATTENUATION= 20dd

100kHz
1MHzZ
10MHZ
30MHzZ
100MHz

-0.350d8
-0.35dB
-0.5dB
-0.7d8
-1.5dB

0.35dB
0.35d8
0.5dB
0.7dB
1.5dB




Test

Aesulls

Aclual

Maximum

4.9.4,

Measurement  Accuracy:
1MQ Ihput Impedance

Option 350
0SC LEVEL= -1dBm
Option 375

OSC LEVEL= 10.4dBm

REFERENCE CHANNEL
ATTENUATION= 0dB

100kHz
iMHz
10OMHz
30MHz

REFERENCE CHANNEL
ATTENUATION= 20dB

100kMz
1MHz -
10MHz
30MHz

TEST CHANNEL
ATTENUATION= 0dB

100kHz
iMHz

10MBz
30MHz

TEST CHANNEL
ATTENUATION= 23¢3

100kHz
1MHz
10MHzZ
30MHz

Low Level Measuremernt
Accuracy: 50/7502

Option 350

05C LEVEL= -4dBm
Oplion 375

0SC LEVEL= 7.4dBm

100kHz
1MHz .
1OMHz
30MHz
100MHz




Test

Resulls

fViiniimum

Actual

Miaadinam

4-9-6.

Low Level Measurgment
Accuracy: TMQ Imput
Impedance

Cplion 350
OSC LEVEL=

Option 375
OS¢ LEVEL= 7.4dBm

100kHz
1Mz

10MHz
30MHz

CAN-FHASE MEASU-EZ-
MzNT SIGNAL LEVEL
TEST

Signal Level Accuracy:
100kHz

05T LEVEL= 15dBm
FREQ.= 100kHz
R10+Cv+R13=
Pref(15)=
QSC LEVEL= 5dBin
FAREQ.= 100kHz
R10+R13=
Pref(5)=

HF Signal Level Flatness

O5C LEVEL= 15:3m
ATTENUATOR= 16dB
10MBz
20MHz

80MHz

100MHz

14.2dBm-
(RI0+Cv+R13)

4dBm-
(R10+R13)

Pref(15)-1

Pref(15)-1

Pref(15)-1

Pref(15)-1

15.80Bm-
(RI0+Cv+R1E)

GoBm-
(R10+R13)

Pref(19)+1

Prei(15)+1

Pref(15)+1

Pref(15)+1




Test

Resuils

WHRTT

Actual

fiaximum

O5C LEVEL= 5dBm

ATTENUATGR= GdB

10MRz

30MHz

80MHz

100MHz

LF Signal Level Flatness

GSC LEVEL= 15d4Bm
ATTENUATOR= 14dB
Pref(15)=

10Hz

10kHz

OS50 LEVEL= hdBm
ATTENUATOHR= 0dB
Pref(5)=

10Hz

100Hz

Pres(5)-1.2

=

Prel(5)-1.2

Pref(5)-1.2

Pref(5)-1.2

Pref(15)-1

Pref(15)-1

Prei(15)-1

Pref(15)-1

Pref{5)-1.2

Pref(5)-1.2

Pref(5)-1.2

Pref(8)+1.2

=

Praf(5)+1.2

Praf(5)+1.2

Pref(5)+1.2

Pref(15)+1

Pref{i5)+1

Pref(15)+1

Fref{15)+1

Pref(5)+1.2

Pref(s)+1.2

Pref(5j+1.2

Prei(5)+1.2




Test Reswis
Mininiam [ Actuai | Maxunum

4-10-4. Signat Level Tesl: -55dBm/
-65dbm

0SC LEVEL= -55dEm
ATTENUATOR= 10dB
Cv(70)-Cv(10)=

Cv{70)-Cv(10} Cv(70)-Cv(1)
-62.2dB | -57.8dB

A trace PASS L FAIL
O5C LEVEL= -65.8m

ATTENUATOR= 0dB
Cv(70)= cv(7o)72.4d8 | | Cv(70)-67.6d8

A trace PASS P FAIL

Linearily Confirmation
B trace

A trace

POWER SPLITTER TEST
A trace

B trace

GAIN-PHASE MEASURE-
MENT CROSSTALK TEST

Freguency > 70MHz
Maximum: -86dB

A tratce

Freguelcy = 70Miriz
Maximum: -96d8

A trace




Resulis

Misimum

Actuai

Nem Rim

IMPEDANCE MEASURE-
MENT SiGNAL LEVEL
TEST

impedance Signal Level
Accuracy: 100kHz

0O5C LEVEL 1iVrms

R13=
PrEf:

HF Impedance Signal Level
Flatness

GSC LEVEL 1Vrius

500kHz

LF impedance Signal Level
Flalhess

OSC LEVEL 1Vrms

Pref=

100Hz

1kHz

10kHz2

Baidm-R13

Pref-1

Prel-1

8dBm-R13
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Test

Resulls

H
i
i
!

NI

Actual

t

Wigxinium

4-14,

LOOPZDANCE MEASURE
5

MENT ACCURACY TE
Measurement Accuracy
1oF STANDARD

100kHz

1MHZ

aMHz

10pF STANDARD

10kHz

100kHz

1MHz

3MHz

10MHz

100pF STANDARD

1kHz

10kHz

100kHz

1MHZ




Test Results
Mininum Aciual Wiaxiinum

1000pF STANDARD

100Hz -17.9pF 17.9pF
-17.9m 17.9m

ikHz -G.58pF ‘ 6.59pF
-£.59m 6.59m

10kHz -6.230F 6.23pr
. -5.23m | 6.23m

100kHz -1, 70pF 1.70oF
-1.70m 1.70m

500kHz 1.70pF _ 1.70pF
-1.70m — 1.70m

0.01F STANGARD

1kHz C
0.1uF STANDAKS
TkHz c
1UF STANDARD

1kHz C

Measurement Flathess
Air-Line

TMHz2

TOMHz

40MHz




Test

Mgt

WEXim

500 Termination

1kHMz
AB

10kHz 1Z]
Jats)

100kHz 1 £}
AD

10MHz | 2]
LB

|1
AB

0.9935
-0.358°

(.9935
-0.100°

1.4600
0.00°

0.9870
-0.74°

0.9480
-2.98°

IMPEDANCE MEASURE-
MENT LEVEL MOKNITOR
TEST
LF Level Monitor
V Wionitor O5C Level= 1Vins
100Hz
1kHz
10kHz
29kHz
30kHz
HF Level Monitor
100kH=
iMHz
10MHMz
Q5S¢ Levei= G.AVmIS

40MMz

1.8xR0O-1mV
1.8xRO-1mV
1.8xR0O-1mV
1.8xR0-1mV

1.8=xRO-1mV

1.8xR0-1mV

1.8=RO-1mV

1.8xRB0-1mV

1.8xR0-1mV

2.2 XR0O+1mV

2 8xRO+imV

2.2xRO+1mV

2.2»RO+1mY

2.2xRO+1mV

22xBO+ImV

2.2x4830+1mV

2.8xBO+imV

2 2%R0O+1mV




. Resuils
MMiniiem Actual Maximuin

4-15.3, Stability Confirmation

Option 350
FREG.= 1MHz

GSC LEVEL= §.884V
0SC LEVEL= 0,462V
Q3C LEVEL= 0.316Y

Option 350
FREG.= 40MHz

0OSC LEVEL= 0.684V
OS50 LEVEL= 0.462V
0SC LEVEL= 0,316V

Cplion 375
FREQ.= 1MHz

OSC LEVEL= .58V
OSC LEVEL= 0.468Y
0SC LEVEL= Q.3i5V

Oplion 375
FREQ.= 40MHz

OSC LEVEL= 0.681Y 0.9686
05C LIZVEL = 0.468V 0.9679
0S¢ LEVEL= 0.315V .56069

DT BIAS VGLTAGE
TEST

ov -12mv R TRV
40V 39.540V o | 45080V
43V -39.840V ) 40060V
0.01V -0.002v e, 0Qz2v
0.02v 0.008vV o 0.032v
0.04v 0.028vV oy gy
0.GovV 0.058v T 0.092v
0.16V 0.148Vv 072V
0.32v 0.308v o 0.332v
0.64V 0.627V I 0.653V
1.28V 1.268Y L 1.284V
2.55V 2.545V 2.575V
5.2y 5.102v . 5138V
10.24V 10210V o 10204V
20.48Y 20.443V o 20517V
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