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Description

Un manuel d'utilisation de l'oscilloscope HP 8412A ( Phase-Magnitude Display) a été édité
par Hewlett-Packard en 1969 et révisé en avril 1972. Ce manuel de 120 pages décrit dans
le détail le fonctionnement de l'appareil, ses propriétés, les circuits électroniques et les
tests de mesures possibles.

Cet appareil est aussi présenté dans le catalogue général Hewlett-Packard de 1970 (page
374) mais aussi de 1982 (page 498). Il est souvent associé a I'analyseur de réseau 8410A.

Utilisation

Cet oscilloscope était trés utilisé en travaux pratiques d'électronique a la Faculté des
Sciences de Rennes dans les années 1970-1980. On pouvait

tracer des diagrammes de phases (degrés) et d'amplitudes (dB) de circuits électriques et
électroniques et observer leur évolution en fonction de la nature des composants et de la
fréquence. Les échelles sont de 30 dB pour le gain et de 360 ° pour I'angle de phase. On
peut aussi traiter des questions comme limpédance complexe ou les coefficients de
réflexion et tracer des abaques de Smith. L'abaque de Smith est un nomogramme reliant le
rapport des ondes guidées incidentes

et réfléchies le long d'un guide de propagation, a la variation d'impédance caractéristique le
long de ce guide.
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HNETWORK ANALYZERS

Individual instruments
8410 family

Specifications
8410B/8411A Network Analyzer
Functlon: 8411 A converts RT signals to 1F signals for processing in
S4H0R muinframe, 84108 is the mainframe for display plug-in units,
Mainframe includes tuning circuits foctave bands or multioctave
bands when used with HF 8620/86290 sweep oscillator), 1F
amplifiers and precision 1T altenustor,
8410B frequency range: .11 to 18 GHx,
B411A frequency range: 0.11 to 12.4 GHz.
Opt 018: 0.11 1w 18 GHz,
84114 inputimpedance: 50 ohms nominal. SWR = 1.5, 1,11 o 8.0
GHz, <20, 8.0 to 12.4 GIz: typically increases to a 10:1 SWR,
1240 18 GHz.
Channel isolation: =A5dB, 0.1 to 6 Giz; =60 dR, 6 ro 12.4 GHz;
=50dB, 124 to 18 GHz.
Amplitude
Reference channel: —16 o 264Bm, 0.11 1w 18 GHz: - 16 10 —36
dBm, 0.11 1 12,4 GHz.
Test channel: — 10 to —78 dBm from 0.11 o 12.4 GHz: — 10 to
—68 dBm from 124 to 1§ GHaz.
Maximum RF input to either channel: 50 mW.
IF gain contrel: 6% dB range in 10 dB and 1 dB steps with a
maximum cumulative ercor of 0.2 dR,
Phase
Phase range: 0 to 3alF.
Cantrol: vernier control =
Connectors (8411A): APC-7,
Power: 113 0r 230 ¥ ac + 10%, 50-60 He, 70 warts (includes 41 1AL
Welght
BA10B: net | 14.9 kg (33 [b), Shipping, 18.5 kg 4] 1.
BA114A: net, 3.2 ke (7 16). Shipping, 4.5 kg (10 Thy
Size
B410B: 191 H » 425 W = 467 mm [ |
Ba11A: 67 » 228 W » 143 mm D (;
connectors and cable,
8412A Phase-Magnitude Display
Funection: plug in CRT display unil for 3418, Displays relulive
amplitude in dB and/or relative phase in degrees hetween reference
and test channel inputs versus freguency.
Amplitude
Ranga: 80 dB display range with selectable reselutions of 10, 2,3,
1 and 0,25 dB/di
Accuracy: .08 dB/

n.
dB from midscreen.

Phase

Ranga: + 180 display mange with selectable resolutions of 90, 45,

10, and 1% division.

Accuracy: 1065 degree Imom midscreen,

Phase offset: 0.3°/20° step cumularive 3%
Powar: 23 watts supplied by mainframe.
Weight: net, 7.8 ke (17 Ib). Shipping, 10 kg (22 [k
Dimenslons: [52 H = 186 W < 295 mm D (6" x 7
excluding front panel knabs.

New B8750A Storage-Normalizer
General: the 87504 Storuge-Normalizer provides digitally stored
and normalized CRT displays when used with the 8412A Phase
Mugnitude Display, Measurements are Taster, easier und more ac
curate when the 87304 is emploved because the CRT is flicker-free
and frequency response erers are eliminated, ‘The BTS04 is no-
campatible with the 84144 Polar Display,
Power: sclection of 100, 120, 220, ar 240V +355% — 105 48 fo 444 He
and =20 V4 =2
Weight: net. 2.72 kg (6 1bs). Shipping, 5.0 ke (11 Ths),
Detailed specificutions on page 459,
8413A Phase-Gain Indicator
Funetion: plug-in meter display wnit for 84108, Drispluys relarive
amplitude in dB between reference and test channel inputs or 12l
tive phuse in degrees. Pushbutton sclection of meter funclion ane
range.
Amplitude

Range: =30, =10, und +3 dB full scale.

Accuracy: = 3% of end scale,

Log output: 30 millivalis per dB up to 60 AR o],
Phase

Range: =18}, =60, 16 degrees full scale.

Accuracy: —2%% ol end scale

Qutput: 10 millivelts per degree.

Phase offset: =180 degrees in [0-degree steps.
20 0307 step), cunulative =27,
Power: additional 15 watts supplied by 8410R.
Weight: net, 4.9 ke (11 ). Shipping, 6.7 ke (15 1h)
Slze: 152 H = 186 W = 395 mm D (6" x ™ % 15%.6"),
8414 A Polar Display
Function: plug-in CRT display unit for 84108 Displays smplitus:
and phase daca in polar coordinates on S-in. cathode ray tibe,
Range: normalized polar coordinate display; magnilude calibrati
20% of Tull scale per division. Scule factor is a function of TF scb:
an #4108, Phase calibruted in 10-degree ingrements over 160-d,
TANgE.
Accuracy: crror circle on CRT =3 mm.
Power: additional 35 watts supplied by 84108,
Weight: net, 5.8 ke (13 Ihy. Shipping &1 kg {12 Th,
Slze: 152 H = IR6 W = 395 mm D (6" = 70" » 15%5") excluding
front pancl knabs.
8418A Auxillary Power Supply
Funetion: the 84184 power supply unit provides power for opers
ing of the 84124, B413A or the 84144 display units. Used in cc
Junction with the $410B Netwark Analyzer, it provides the capzb
ity of viewing amplitnde und phase readoue in bath rectangular
polar covrdinates simultanecusly. Option HO adds a remuotely pro

le 0-70 dB 1F at  required for autoranging in e

automatic spplications.
Welght: net. 11.2 kg (25 Ib). Shipping, 19.7 kg (44 Ib).
Size: 177 H ¢ 483 W x 450 mm D (690" % 197 » 1744,
Ordering information
B40B mainframe

Opt 908: Ruck Flange Kit
34114 Frequency Converter

Opt 018: {111 ta I8 GH«
83124 Phase-Magnimude Display
Rdi3A Phase-Gain Display
84144 Polar Display
B4IBA Auxilisty Power Supply

Opt HO1: Programmable 0-70 dB [F Attenuator
BTS0A Storage-Normalizer
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Only recently has network analysis become similarly
possible in the very important range 100 kHz to 110
MHz. There have been eficient, direct ways o meas-
ure magnitude and phase point by point across these
bands:' separation of the real and the imaginary com
ponents of impedance, similarly on a point-to-point basis,
can be accomplished without lengthy nulling or calculat-
ing functions.* Combinations of earlier equipment could

make some valuable swept measurements,

Only now, however, has a measuring method for this
range combined the following list of desirable capabili-
ties:

Measure as much as 80 dB circuit gain or loss on a

single swept display

Fig. 1. Network analyzer system for range 0.1 to 110 MHz
plays. Two are shown here, Model 8412A Phase-Magnitude

While thus showing magnitude, simultaneously dis-
play phase relations = 180°

Reject responses to signal-source spurious and har-
monic signals

On a swept CRT display, resolve amplitude to 0.05
dB, phase to 0.2°

B Achieve accuracies, in swept measurements, equal-

ing and in some cases exceeding those previously

common with CW methods.

The instrumentation is the Hewlett-Packard Network
Analyzer, Model 8407A and associated equipment (Fig
1 and Table 1). The network analyzer requires one of
two sweep sources. This may be either HP Model 8601A"
or HP Model 86908 /869818,

ludes opticnal plug-in dis-
{partly installed) and Mode!

8414A Polar fabove). In the Fc.-eg"ohna {lett) is a new directional bridge with more than
40 dB directivity across the band of concern. Also shown are power spiitter, passive
probe and divider, parts of the transducer kits designed for the syslem.

& Copr. 1948- 1988 Hawlan-Peckerd Co.



NETWORK ANALYZERS

Mainframe, display plug-ins, accessories
Models 84074, 84124, 84144, 116514, 116524, 116544

o
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Specifications

8407A
Test input:
Direct: —10 ta —50 dBm.
Attenuated: +20 tn —350 dBm.
Impedance: 508, VSWR <J1.04.
Reference input:
Direct: level required (= —10 to —60 dBam,
Attenuated: level required ‘s — 21 rn —30 dBm.
Impedance: 508, YSWE <105
Amplitude accuracy:

Frequency response {may be calibrated out): *0.3 dE, v
te 116 MHe: =00 dB over any 10 MHz portion.

Display reference: < 0,03 df/1 dB sep, tatal errar does nou
exceed 0.1 dB, 0.1 dB/L0 6B step, rotal errur does not ex-
ceed 0.23 B,

Reference channel level variation: 0.5 2610 dB aver 30
2B operating runge. For miner source and transducer variaticns
(=20.5 dB ). this ecror 1s negligible

Phase plitud i
10 dB/division setting):

g must be le at the

Frequency response (may be calibrated out): 500w llG

MHz, =27 anry 10 MHz2 pertion.
Display reference: <{0.1°/1 B step, 1ntal ersor does net cxceed
na" <0.5°/10 dB step, tolal error does nor excead 17,

Reference channel level variation: <
errar aver A0 dB az

4°/10 JdB, 1% Lalal
ring range. Meglimble for miner sousce

Power: 44 walis, 30-60 Hz, 1157
Weight: acr, 32 [b (14.6 kg). Shipping, 39 1 {174 keg).

Dimensions: 715

30 105 Vac.

Tigl, 18347 deep, 163" wide,

Price: Si07A, 32951100,

84124

Amplitude accuracy:

Display: 008 JB/JB.

Rear output: 0.0% dB /B,

Temperature coefficient: (ypsically 005 dI/7C at midsereen.
Phase aceuracy:

Display: 0.063° /degree,

Rear output: 00157 /degree.

Phase offset: 0.3"/20 degree step, not to excred total error of
3 tor 360° of change, pesitee or negative divection.

Vs. displayed amplitude: <1°/10 JdB, 4% tomal cover for 80 dB.
Temperature coefficient: typically <017/ C.

Power: 23 warts, supplicd by 8407A.
Weight: net. 17 1h (7.8 kg). Shipping, 22 |b (10 kg).
Dimensions: " high, 1397167 deep, 7-2/52" wide,

Price: R4124, $1,575.00.

84144

General: normalized polar coordinate display: Magnilde cali
tion is in 0.2 of full scale gradarions, full scale determined
DISFLAY REF T secting on 8407TA. Phase calibration
in 10" inceements over a 3607 range.

Acecuracy: all errors in amplilude and phase due to the display
contained within » circle of 3 mm ahout the measurement pe

Pawer: 4% walls, supplicd by 84074,
Weight: net. 13 lh (5,9 kg). Shipping, 1734 1b (7.2 k).
Dimensions: 6 high, 15.0/16" duep, 7-0732" wide.

Price: 84144, 51,250.00.

11651A

General: Trangmission il conliins power splitter (0 dB
through each arm) and matched, low-leakage cables

Weight:

, 1.5 Th {07 kg). Shipping, 2.3 b (1,2 kgl
Dimensions: 3 high, 87 decp, 104" wide,

Price: 116314, 320.00,

11652A

General: Befleclicn-Transmission i, concuns power splitler,
recrional bridge, twe precision 509 tereninations, calibracing st
BNC adaprers and matched, low-Leakage cahles.

Directional bridge: ¢ dB coupling in main and auxiliary anm.
quency response is £0.3 dB, 01 10 110 MHz (may he
brated out), Dirsctivity is =40 dB, 1 o 110 MHz. Retem
al LOAD port is 730 dB (p <0.03),

Power splitter: & A5 loss through each ann.

501 termination: celurn loss is 243 dB.

Weight: nce, 1.5 Ib (0.7 kg). Shipping, 2.5 1b 1,2 kg).

Dimensions: 3% high, 8" deep, 10147 wide,

Price: 116524, 330000,

11654A

General: Passive Prohe Kir,
divider probes (1:1, 5:1, 10:
and variety of adapters,

Weight: net, 2 b (0,9 kg). Shipping. 3 1b (1.4 kg).
Dimensions: 47 high, &7 deep, 1044 wide.
Price: 1163544, 3225.00,

ins w pair each of six resi
i1, 5001, 100:1) cuerent po




Bandpass Flller— This tunzble bandpass filler bas & skirt that di
penrs ba ow Lhe -&0 6B line, clearly seen on the 84124 display.

B0 d3 painls are massured @t 35 and &3 MH> off the calibrated 10
MHz/div. graticule. The trace could be raized by ancther 20 d8. identi-
Tying the —200 48 point on the lower skirt,

Feecback Ampl
fepdbzck amplif

r-—Flotting the openlocp phase-gain margin of =
fer results in optimizing amplifier stabiiity vs. gain.

Adjustirens shile sweeping yields nearly Inslantanzous results, Shown
is tho open-lucn feedback rmsponse of tha amplifier. Amphlode
dBsdiv., phase iz 1007

iz 0.

v. Sweon s 150 MMz 5 Mbz/civ),

Reflection-Transmission Measurements
The 115524 Reflecrion Tra

daws svervthing thal the
By of sweps retnem-loss
necellizient) measore
1 splitler and m Ll leakage
alirsctional b ion 500 chin
5 an:l o calibeasing st
The svstem is calibraled
the bridgz, adjusting the displ 0% reference. By
lacing the shore with the test deviee, retozn loss and plase e
on the 80124 CRT displar; romplex impedance
15 measured divertly cu che 8444 Polaz Display with o Smith
Chart svetlay,
In additinn o ke applicatians show
Kt {s useful far

e LOAL pure

the Reflertion- Transmission
WVEWT dewviers,

Antenna Complex Impodznce—aAn FM antenna was swopt cver ls

usable range of 85 Lo 10R MHz. using the 54144 display with Smith

Chart overlay. 3I00ohm input Z is desired (ke exact center ol the dis.

play) But the znlenna ries from inductive le capacitiva aver the

sweep range. Values of womplox impedance can be resd direcrly off
the Smith Chart,

Canle Retun Loss— A length of cable is seldom a petfect SC.ohm

transnizsion ling, This onz waries fram relurn [osses of 40 dB al 1

MMz to 255 B at 110 Miz. Other passive and active devices can be
maasured just as quickly and scourntely,

Passive Probe Measurements 116544

The 116344 Passive Proke Kit is the answer for prabin
still in the breadbnand singe ar which sre wet characte
aluns impedanre,

The kit includes two cach af prabe wables, opren: probe ipE, S
rebe tips (111, 5:1, 1001, 2001, 3
and a wide varisty of accsssaties for grodnling a

i mepsure” ciroui

Veliage end curvent tansfer funclions can he casily measured
using bwo sets of voltege sl curreat prohes,

Calibrarion s accoorplished by ol oltage probes to o
single prin” of RE volragr in the tirewit ar by placing the current
prahes around the s c it lead ac tae point of

A (T i
sured using the current probes T
i 3% dB at 1 MHz {sweep i3 1 tw 10 MHz ar
1. Amplitude i 10 dB/divis
14 @B gain at 10 MHz and

STES

ed by 30

1 st
arvenl gain (3 may be mea-

: israr whose
1 MHz per
1, sl
v oresponse (whout 45

&)

L ph

lrom |t 10 MHz). Center of graicule is 0 B and 0 phase

fier

M, {Amplificr Voluge Gain—This cpen-loop, vides ampl
can he auayzed for gain, bandwidih, and pha L while
the breachaurd stage. Gain is 50 €B ar low (requencies, dr

down 1o abour 27 AW at 30 M. Amplitede i= 10 R
phase 1007

dar,

Transistor Current Gain—Currenl waic (81 may be messarad osing

tho currenl prabes. This is @ power rramsistor whuse gain s 23 dF at 1

MHz (swsep s 1t 10 MHz or 1 MHz per divislen; itude is 10

cB sinn, phase 100+ /division, shewing 16 dR gain al 10 MHz and

# flat phase response (about 452 from 1 le 10 MHz) Center nf
graticule i 0 dB and 0F phase reference,

3

Amplifier Voltage Gain—This npeninop. vees smplifier can ha an-
alyzed for pain, bandwidth, and dislertian (ohaze shifth while il in
the broadboard stage with the passive vollsge probes, Gain is 50 dB
3t low frequencies, dropping cuwn o abous 27 @8 at 50 MHz, Ampli-
tuda is 10 B! division; pha: 00 division. Mhase shifl is quile lnsar

above 20 MHz,
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NETWORK ANALYZER
Accurate measurement of amplitude & phase
Models 8407A, 84124, 84144, 11651A, 116524, 116544
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8407 A Network Analyzer System

The 8407A system accutately easuzes amplitnde ratio and phase

nals on a swepl basis from 100 kHe 2o

The aystem, shown above, cunsiels of -

Transducers—rprocess 1
IMELSULSIILeILE,

mur devire's respanse far arcurale

The 11651A Tx r: kic wllows accorate transmissinn
surcmenis, A pawor iticr splils the svcurce™s output to p.
buth TEST and REFERINCE The kil includes thpee
matched low-leakage coble wide d- DEMIL TANEE MeERIrEments.

The 116524 Reflecti
return luss, VEWER, «

ranse issiq. KiL allows you fo jneasure
impedares and reflection rrx-mrur

nole
Incll dedd ate o directiona] bridge, or

terminacicns, and cabl.

v, the 116544 Passive Prabe
d “NE Medsurernents.

art al the system, The 24074
sducers and processes thom

REFERKENC rh'lu[ ) Tle 1él’=mlc
the inscrumenr and o
e go Lo che display
sured.

hcrt |:: 1th

The DIRECT input cperames at levels of —10 o =30 JdHm. Fa
high gain measurements. the ATTENUATED inpur accspts signals
ranging from — 20 to —350 an Bp ng lhe twe i combinaticn,
ratics o 90 wn be me d with na additioe)l
A fes (up 33 il ,r—.!( is possille on each input separate

The 8407A tracks
tr 110 MHz Generators Swe
MHz 3weeper. Their 0.3%0 line

-Packard sources: the 88014, 0.1
o the AGUB/RG9RE, 0.4 m 1
¢ and acurate sweep widths en-

hanre Q407A Lardhﬂnj Tracking climinales unwinted zespunses
fr wree harmonics and spurious signals and allews extremely
& low nuise detection,

A witning light en the frent panel tells you if an improper
LSUAREF 1alio is applied. This provents crronecus musasuzem

Another conveniense is the IDISPLAY RETERINCE, 1t allows
wou o read ditecely off the frenr pancl the cuwber of dB mea-
Sured withour b wving Lo mentily add or subtract velues

The R407A has 30-chim BNC incuots. Thus, vou use cnly BNC
cable ur detachable prohes simply by connscting them te the inpuis,
Prohe prwer is also supolied at the fronl pa Jel

Displays—io see best what your device ds doiug.

s 15 an accwrare oerillesrape
. Irequency. Ie has 20 4B
g salutions up o 0025 anel
. allowing resclution of 0.03 dB and 0.2¢

The 84124 is ideal foz o r 3
miin ur attenuacion and vhase shifl cr for

{VEWR).

nenis ol
asuring reure loss

Amplicude and phase may be displaved either separarcly o simul-
aneously,

Tbe 24144 ds a p'llar display baving 30 B and 3¢0°
3 s of complex impedance
u natural. The #4144 includes
overlaps with full scale valuss ol 07 10, and 316

mnge. If
reflectt

o
Chart

Transmission Measurements

The LI6SLA Transmission Kil provides vou with all the equip-
ment nccessary 1o make accuzale transmission meascrements Fram
110 MIIz. A po sp I matched, low-leakuge cables
assure you ol phase maihing (so you den't need a line sirelcher)
and nealigible crosat

Some comman epplications 11‘& shown on
clude measuzing o
voupler flan
enhauces the power of you measarement— naw FOu can dcsl;.,n 1nj
test your Jdevices [ar h aear phuse shift (eanstznl group delay) (o

sedute signal distertion through the device.
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Pour nous citer :

Base de la Mission nationale de sauvegarde et de valorisation du patrimoine scientifique et
technique contemporain, PATSTEC, Documentation sur l'oscilloscope Hewlett-Packard HP
8412A (Hewlett-Packard Company),
https://lwww.patstec.fr/ressources/objets/detail ?id=15931, consulté le 2026-07-28
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