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Introduction I

This appendix contains the selection, specifications and calibration data for the Giga-tronics power
sensors used with the Series 8540C Universal Power Meters. This appendix is divided into:

Power Sensor Selection

Modulation Power Sensors
Modulation Sensor Specifications
Peak Power Sensors '
Directional Bridges

g 0 = ©

Power Sensor Calibration

s  Local Calibration
. & Remote Calibrarion

All Giga-tronics power sensors contain balanced zero-biased Schortky diodes for power sensing.

CAUTION

Input power in excess of +23 dBm (200 mW, which is the 100%
average for standard and puise sensors) can degrade or destroy
these diodes. Diodes degraded or destroyed In this manner will
not be replaced under warranty. Destructive signal levels are
higher for high power, true rms, and low VSWR sensors. When
connecting power sensors o other devices, do not turn the body
of the sensor in order to tighten the RF connection. This can dam-
age the connector mating surfaces. -

Power Sensor Selection

Standard 80300A Series Sensor measure CW signals from -70 to +20 dBm; the 80400 Sertes Sensors
measure modulated or CW signals from -67 to +20 dBm; the 80601 A Series Sensors measure modulated
or CW signals from -67 to +20 dBm. The 8340C Series Universal Power Merers also use Peak Power
Sensors for measuring radar and digital modulation signals.

Giga-tronics True RMS sensors are recommended for applications such as measuring quadrature

compression power of an amplifier. These sensors include a pad to attenuate the signal to the RMS

. region of the diode’s response. This comresponds to the -70 dBm to -20 dBm linear operating region of

Standard CW Sensors. The pad improves the input VSWR to <1.15 at 18 GHz.

High Power (1, 5, 25, and 50 Watt) and Low VSWR sensors are aiso available for use with the 8540C
Power Meters. Table B-1 lists the Giga-tronics power sensors used with the 8540C. Refer to applicable
notes on page B-4. See Figures B-1 or B-2 for modulation-induced measurement uncertainty.
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Series 8540C Universal Power Méters

B.2.1

Modulation Power Sensors

Tabie B-1: Power Sensor Salection Guide

Modulstion Sensors” .-

10 Mz 0 18 GHz 57 t0 -20 dBm 20,00 48 - s 112:001 -2 GHz
S0801A% | .67 to +20 dBm, LW +23dBm | vy TypeN(m) | 1145mm | 32mm | 083k
5015 150 dm. monuietion | o0 mw) | EOIFEOGBM DS/ | ghp (535 | ez | @4y | 1222, 12000
10 MHrio 18 GHe «7 10«20 dBm +0.00 dB -
804014 | -STio+200Bm oW | R | 2010 v20 bmiz0Cs g | Loe NIM)
-B040 420, dEr, Modulation ' 10dB : _ ]
: ngeme | eam | 018k 1im00 28k
< Mz 18 Gt o (4.51n) (1251} | @410} | y'58s 4 {aakz
B0MOZA | 67 to 236 B W wegdim | ST EOIRT AR | APCT
; . L1 (200 mW) * - 500
B0 6 +20,38m, Moduiation 104
10 Mz fo 18 Gz w05 cBm | 601014 dBm 20,00 4B 1.453:0.01 - 2GHz
o | SRR | B | FREE A
o Typa 127 Szmm | 023 kg
1 187 mm 2 M
Blm) Bom | (a5 | GAM)
10 Mz 1o 18 GHz sapdsm | -5010-10dBm 0,00 48 111:00% - 2 GH2
804204 | -BOto+g0dBm Cw | S -10 fo +30 oBm 0,05 0B/ 1122+ 12 GHz
53 to 430 dBin, Modulafion 10 dR {18212 - 18 Gz
10 MHz 1 18 GHz &7 10 40 dBm 20,00 6B 1.20:0.011 - B GHz
: 437 dfim > . 1somm | @mm | 2 ky | 1S
80421A | B0 10 487 dBm, CW Y . T 286
-43 1o +37 dBm, Modulation (EW; ?E}?ﬂgﬂ d8m +0.05 dB/ .8 m) (1251} | {C51b) 1 %g gzga fsagﬁz
18 MHz 16 18 GHz -37 10 +10 dBm £0.00 8 120:0.0% - & GHE
Bo422a | -a0loHddBm Cw | AESM | i0toiasdemedcsay | DRSO 1306 - 12.4 Gz
38 to 444 dBm, Modulation 108 140:12.4+ 18 Gz
230mm | 104 mm | 03kg
Bom | @iin | 066
s0azEA | A0ie 1y dBm W w7 dim | e gy e
. ow LRI | sk . 0,05 48/ 1,356 - 12.4 GHz
33t +47 dBm, Motulation 1048 1,45:12.4 - 18 GHz

+23 dBm

10 MHz to 18 GHz Tipe Nim,
BO0301A 1 7p1n 220 dBm 200 mw) | 25 N
70 %0 -20 dBm £0.00 dB
'}%Oéﬁ +20 dim 20,08 dB/
apagea | 1OMHZI18GHZ +23 dim ABCT
<78 t0 420 dBm {200 m) 500
; -70 %0 +20 dBm 0.00 di
10 Mbiz fo 26,5 Giiz +£3 dBm
BOBOBA | Zuie o0 ABem 1200 mW) -1%% :Bo +20) didm 0.1 &8/
Type
K{m)!
70 1 <20 dBm £0.00 di s
- 10 MHzfe 40 GHz +23dBm 17 K y
808344 | SRV s ;%“ég O dBm 0.2 dB/

{200 mW)

32 mm
(1.25 1)

098 kg
{04 It}

1.
1
1
1
1

12:001- 208Hz
R2R-1RAGHE
38124 - 1B GHz
43:18 - 26,8 GHz
G2:26.5 « A0 GHz

10 MHz {0 18 GHz

~64 i «14 B 20,00 dB
«14 10 + 26 dBm +0.08 48/
10 dB

BOZI0A | a4ty +06 dBm

10 MHz 1o 26.5 GHz
BOZ1BA | Bato +26 dBm

10 MHz 1o 40 GHz
BOSI4A | Bat0 45 am

+25 dBMm
{850 mW)

B AL dBm 00008 | s

=14 o 4 26 dBm 0.1 4B/
50 dB :

-6 10 -14 dB3m =0.00 d8
~14 40 + & §Bm .2 dB/
10dB

P

500

157mm
{50

0.23 ky
{0.5H)

29018 - 26.5 GHz

A800T-2GMr
15:2 - 12 @Hz

50:26.5- 40 GHz
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Power Sensors

Table B-1: Power Sensor Selection Guide {Continued)

1W CW Sensors :

-E0 to «10 dBm £0.00 dB

16 MHz to 18 Griz A
soazoa | (G MHzIe 130G : 1010 130 dm =6.05 dBY
1.11:001 -2 Gz
810 10 dBm 20,00 B
soazas | [SMhzlo28sakz ssodEm | 000 dBmedd a8 | BP5 [ 1zrom isemm fooskgf
fw | 10a@ s 5o | (25 | B8]

1. %
1.36: 2&5 -40 GHz

-B0 o -10 dBm £0.00 dB
agapas | 10 MHzle 40 GHZ -10 tp +10 dBm 20.2 dB/
-80 to +10 dBm 10 dB

50 t0 +0 dBm 20,00 62 ; 1.20:091 -2 GHz
10 MHz 1o 18 GHz +37 dBm Type N{m) | 180 mm Bzmm | 020kg irid-Aly =
BO2IA | L0 10 437 i Ew) | GBS dRn 008 C L gng Eam | asm o |81l

: 4010 +70 ¢Bm £0.00 dB 1,20:0.01 -2 BHz
10 Mz 1o 18 GHz +44 dBm . ; 1 Type N(m) | 230 mm 104 mm | 0.3 kg T "
BUSZ2A | iD1p +44 dBm @5 |04 dSmE0OB A ) 5o mom | @im | osk | 1555 1A

- -40 1o +18 d8m =000 4B 125001 -2 Gz
0 MRz o 18 GH=z +47 dBm . Type N(m) | 280mm 104 mm | 8.3kg A
BOSEEA | 4ptp +47 dBm oWy | 3007 dBm0OS AR | ghp @om | @im | Geky | Ee 1240k

1.12:001-12 Gtz
BOGE0A | 10 Mrzto 1BOHE Typa 7

BOSEA | 10 MHZ io 265 Griz B | swsedmenoeds | K iyt ] \se- e
80234A | 10 MHz to 40 GHz 500 100085 40 (BHz

N340 Sariss Penld Powar Sensors (=30 to 420 dBi

80340A | 50 Mirzto 18 GRz ' S0to-20 gRm 401 dE | T 112001 2 GHz
(o +20 ¢Bm N%' 1.22:8- 124 GMz
BOG 1870124418 GHz
+23 dBm 148 mm 37Tmm | 03%
(200 mW) (E75m | (44 0.6
QoB43A 50MMzto 26.5 50 Miz . 0o +20 dBm 0,13 o8 Tps 15518 - 28.5 GHz
BO34A | o 40 GHz +0.01 dBfdB sgég)‘ 1.82:26.5 - 40 Gz
Notes:
1.  The ¥ connector is electrically and mechanically comparible with the APC-3.3 and SMA conniectors.
Z.  Power coefficient equals <0.01 dB/Wats.
3. Power coefficient equals <0.015 dB/Wart.
4. For frequencies sbove § GHz, add power linearity to system linearity.
R 5, Peak operating tange above CW-meximum range is limived o -<10% dury oycles ~ - - - -
5.  Includes uncertzinty of reference standard and gansfer uncertainty. Dirsctly rrageable to ! N'IST
7. Square oot of sum of the mdividual unceraintes squared {(R33).
. Cal Factor mumbers allow for 3% repeatability when connecring sttenuator o sensor, and 3% for attenuator measurement

uncerrainty and mismatch of sensor/pad combination. Attentuator frequency response i added to the Sensor Cal Factors
which are stored in he sensor’s EEPROM.
9.  The Model 80601 is comparible with the 8541C and 8542C, and later configurations.
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Series 8540C Universal Power Meters

Tabile B-2: Power Sensor Cal Factor Uncertainties

BOJOLA o i S J ) BO3DIA . , L oL
- ce ot BO302A ] B0R03A° Y L wE ip i CBOAO2A FBOB0RA - L e “a3 | mnmans
s O i A BO3TOA | BLI20A 1 BL321A° 1802304 ¢ o 1 -B0310A | 'BUZZ0A || HOIZTA®. | BU330A
Lower | ‘Upper | 0040 1BESBAR | | oaean 18032082 | mosaoa ! OSSR | SUMIRR | sodtaa | B0s2sA | snszan® | soasan
475 | gosoon | Bosds 144 | 80226A | B0a25A° | B0334A 1 crunan | ggngy | 30324A | B0325A° | 603324
U : 8080147} SIS EERRECRS IR T R
Q.1 1 1.61 3.08 2.88 286 7.81 2.55 1.04 1.684 1.58 188 | 454 1.58
1 2 1.85 3.51 3.58 3.57 785 3.55 1.20 173 1.73 1.73 4.67 1.73
2 4 2.44 4.42 4.33 4.29 B.44 4.27 1.33 1.85 1.9 1.81 4,85 1.80
4 8 267 4.74 4.67 4.63 8.67 4,60 T4t 2.03 2.02 2.02 5.01 201
[ ] 2.86 4,54 4.87 4.82 8.88 4,50 1.82 2.08 2.407 2.07 B2 2.08
B i2.4 3.58 8.04 5,85 580 9.59 587 1.92 255 254 2.53 556 253
124 1 1B 4.08 8.86 8.78 5.69_ 1008 B.64 211 2.83 2.80 2,79 589 2.78
1B 265 e 9.27 8.43 9.28 _ g.21 —_— 3.63 3.68 3.62 —_— 3.58
2B8.5 40 R 15,48 | 1420 | 13.86 _ 13.68 —— 6,08 5.54 5.39 —_ 5.30
Notas:
1. - The K connector is electrically and mechapizally compartible with the APC-3.5 and SMA connectors.
2. Power coefficient equals <0.01 dBfWar.
3. Power coefficient equals <0.013 dB/Warr.
4, TFor frequencies above 8 Gz, add power linearity 10 systesn nearity.
5, Peakoperating rangs above CW maximum range is imited to <10% duty cyele.
6. Includes uncertainty of reference standard and rransfer uncerminry. Directly traceable o NIST.
7. Square root of sum of the individual meerainties squared (RSS). )
8. Cal Factor nambers allow for 3% tepeatability when connecting srrenuator to sensor, and 3% for atterniator measurement

uncertainty and mismatch of sensor/pad combination. Atrentuator frequency response is added to the Sensor Cal Factors
which are stored in he sensor’s EEPROM,

The Model 80601 is compatible with the 8541C and 8542C and later configurations.

B4
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Power Sensors

B.2.2 Modulation Sensor Specifications

Table B-3: B04XC(A Modulation Sensor Specifications

Typical

.ﬁignai Typg o _ - Test Conditions . Error
CwW -87 {o +20 dBm none
Single Carrier Power leval -80 to +20 dBm, iy, < 40 kHz, none
with AM Powsr level 60 1o -20 dBm, fr, = 40 kHz, nong
Power feval 20 to +20 dBm, Ty > 40 kHz see note®
Two-Tone Power level -80 1o +20 dBm, max carrier separation <40 kHz none
Power levs) -60 to -20 dBm, max carrier saparation >40 kMz none
Power Jevel -20 to +20 dBm, max carrier separation >40 kMz see noig®
Muti-Carrier Power level -60 to +20 dBm, max carrier separation <40 kHz, ten carriers none
Bower level -50 to -20 dBrm, max carrier separation =40 kHz, ten carriers none
Power level -30 to +10 dBm, max cartier separation >40 kHz, fen carriers ses noe®
Pulse Madulation | MAP or PAP mode, power level -80 1o +20 dBm, pulse width >200 us none
MAP or PAP mode, power level -60 to -20 dBm, pulse width <200 us see note?
BAP mode, power level -40 {0 +20 dBm, pulse width >200 us nene
BAP motds, power level -40 to -20 dBm, puise width <200 us soe note®®
Burst with MAP or PAP mode, power level -60 to +20 dBm, puise width >200 us, f, - 40kHz | none
Modulztion MAP or PAP mode, powar level -50 to +20 dBm, pulse width <200 ps, fr » 40 kHz | see note®
MAP or PAP mode, power level 60 tG -20 dBm, pulse width <200 ps sae note®
BAP mode, power level -40 io +20 dBm, pulse width =200 s, fy, 40 kHz nong
BAP mode, powsr level -40 1o +20 dBm, pulse width <200 us, Ty, » 40 kiz sae note®?
BAP mods, power lavel -40 1o -20 dEm, pulse width <200 s, iy < 40 kitz see note®?
Notes:
1. Erroris iy addition to sensor linearity and zero set acouracy.
2. See Figure B-1 ot B-7 for modulation-related uncertainry.
3. The BAP mode does not fimerion at input levels below 40 dBm,
4. The power levels guoted in the table are for Mode] 80401 A. For other modulation sensors, add the values listed below to 2ll

power levels shown Table B-3:

For Model 804104, add 6 4B,

For Model 8047204, add 10dB.
For Model 80421A, add 20 dB.
For Model 80422 A, add 304B.
For Model 804254, add 33 dB.
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Series 8540C Universal Power Mefers

MODULATION-INDUCED MEASUREMENT UNCERTAINTY FOR THE 80401A SENESCR

MAXIMUM ERROR IN MODULATED AVERAGE NOTE
A MODE WITH TWO TONE MODULATION =
These curves are also repraseitiaiive
of qmer.emxx n:lodulation SENGOTS,
Pin s <10 dBm which differ only in range.

)
a
s
] -20 dBm <Ping 10 dBm
5 ] MAXIMUM ERROR WITH
’ FULSED RF SIGNAL
{Pin = Average S¥ power {no maduiation within puiss)
applied to sensor &
Sy
 —
.Gl BAP Mods
; | — g
- © no moduiaton
10K 100K M T -E \(Mrhiz‘s puise)
Tone Separation {Hz2) 2
. i,lj s
iy .
> Y
TETT MAP Mode \
TYPICAL MEASUREMENT ERROR ve MODULATION TN \
DEPTH FOR A SIGNAL WITH 100 kHz AM et \
Ay
O — \\.. P, —
B [Pav = Average powes
appiied to & sensor
PP Pav = Q0 dBm | i ; ;
- AT T — : >
o 1M 20 100 1000
3
T a1
@ Pulse Width (microseconds)
b2+
sl Pav = -10 d8m
} | i }
5 10 15 20

Poweer Variation {18}

Figure B-1: 30401A Modulation-Related Uncertainty
BAP Mode Limitations

“Thé tdinimum input level is -40 dBm {average); the minimum pulse repetition frequency is 20 Hu If the
input signal does not meet these minima, BURST AVG LED will flash to indicate that the input is not
suitable for BAP measurement. The §540C will continue to read the input but the BAP measurement
algorithms will not be able to synchronize to the modulation of the input; the input will be measured as
if the 8540C were in MAFP mode. In addition, some measurement inaccuracy will result if the
instantaneous power within the pulse falls below -43 dBm; however, this condition will not cause LED
to flash.
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Power Sensors

MOBULATION-INDUCED MEASUREMENT UNCERTAINTY FOR THE 80801A SENSOR

MAXIMUM ERROR N MODULATED AVERAGE

4 MODE WITH TWO TONE MODULATION NCTE ‘
These curves are also representative
of pther BO8XXY maduiation sensuts,
ich di nly L
Pin > -10 dBm which differ only in range.
— 1 e
m
=l
s
e -20 dEm <Ping 10 dBm
5 - MAXIMUNM ERROR WITH
| PULSED RF SIGNAL
{Pin = Avarage RF power {nc medulztion within pulss)
applied to sensor ’ A
. al
S I
. .g- DBAPMads
3 ; T > z :
z (o modulation
300K, 3 ot - -G withir: pulse}
fone Separation fz) ol
A il
G
TET MAP Mode
TYPICAL MEASUREMENT ZRROH vs MODULATICN TN \
DEPTH FOR A SIGNAL WITH 3 MHZ ARt g S\
N
Y
hY
G —— TR,
B (Pav = Average power
- ied b
applied to a sensor Bay = 0 dBm | [ , ; R
e 1 | : .
m 20 A 200 2000
=i
T At
a Pulse Width (microsesends)
o o
o) Pav = -10 dBm
| | I i
] 10 1B 20

Power Variation {di)

Figure B-2: 80801A Medulation-Related Uncertainty
BAP Mode Limitations

The minimum input level is -35 dBm (average); the minimum pulse repetition frequency is 20 Hz. If the
input signal does not meet these minima, BURST AVG LED will flash to indicate that the input is not
cuirable for BAP measurement. The 8540C will continue to read the input but the BAP measurement
algorithms will not be able to synchronize to the modulation of the input; the input will be measured as
if che 8540C were in MAP mode. In addition, some measurement inaccuracy will result if the
instantaneous power within the pulse falls below -38 dBm; however, this condition will not cause the
1ED to flash. See Section 2.6.2 for modulation bandwidth limitations below 200 MHz. When the
modulation bandwidth is below 200 MHz, the 806XX sensors’ performance is equal to that of the 804XX
SEnsors.
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Series 8540C Universal Power Meters

B.2.3

Peak Power Sensors

Tabhle B-4: Peak Power Sensor Selection Guide

Standard Peak -l.’qgver. Serj:smjls

45 MHz 1o 18 Ghiz -0 10 20 dBr $0.00 1B 120,045 -2 Bz
- . - - j Typa Nim} 12202 - 12.4 GHz
B0250A gg ;g :gg cdigm: E%Mak _!%Q Jg +20 dEm +0.05 i S0 {574 18 Gz
1.12:0,045 - 2 GH2
45 MHz 10 26.5 GiHz 23 dBm =30 10 -20 dBm +0.0C dB 0.5k 1222 - 124 GHz
BOSE3A | -20 10420 dBm, Peak | man oy -20 1o +20 dBm 0.1 4B/ eEmm @ mm ey € | ia712.4 18 GHz
G0to<emdBm, OW | STl | 10dB @5 | 1B |y 150118 - 26,5 Gz
Type Kimy!
R
45 Mriz to 40 GHz -30 to -20 dBm 0,00 42
BOS54A | 20 to +0.0 dBm, Peak 20 1o 0.0 dBm 0.2 9B/
30 t2 +0.0 dBm, GW 10dE

48 Mz 1o 18 GHZ CW 437 6B | ~10 to 40 d8m =0.00 &

- Type N{m} | 200 mm 37 mm ,
BCE51A | GO to+40 dBm, Beak | (B W Avg) 01 10 +40 dBm =0.05 6B/ ‘ n |7
<10 10 +37 dBm, CW Bont o dem | 30 500 7ein) 0280 l(b)

1.1580,045 - 4 GHz
1.25:4 - 124 GHz
1.38:112.4 -1B GHz

45MHzio 18 GHz | OW: +44dBm | 0.0to+10dEm 00008 | - .
80352A | +10 10 +50 0B, Peak | (BBW Avg) | +10 10 +50 0Bm 0.08dE/ | gpe e | 280 mm Eff ram
0.010 +44 GBm, OW | Paak: +85 dBm | 10 4B {13.01n) 2in)

?40124 18 GHz

48 MHz 0 18 GHz CW: 47 dBm ¢ 6.0 10 +10 dBm 0,00 dB
803854 | +10 10 450 B, Pesk | (B0W Ave) | #1010 +B0dEm b ae | B N | 2R mm g 1Bt | o7
G0 to+47 0Bm, CW | Pesk +53 dBm | 1008 arem g

1.28:0.045 - € GiHz
1368 « 124 GHz
145:12.4 -18 GHz

MNotes:

The K connector is elecically and mechanically compatible with the APC-3.5 and SMA connectors.
Power coefficient equals <C.01 dB/Waer (AVG).

Powes coefficient equals <0.015 dB/Watr (AVG).

For frequencies above 8 GHz, add power linearity to system linearicy.

Peak operating range above OW maximum range is limited to <10% duty cycle.

A R e
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Power Sensors

Tabie B-5: Pealk Power Senscr Cal Factor Uncertainties

o . . 3

Cower | Upper | soss0n | 209598 | anas1a® | aussea | nosta® | s0ss0 | il s

D e IR A T e T e | BOERAT
01 1 161 05 | sos | es1 | 1048 | 104 64 40
A 2 1.85 351 | 943 | 985 10,50 1.20 1.73 5.04
2 4 2.44 4.42 13.10 13.57 - 14.52 1.33 1.83 7.08
4 B 2.87 4.74 13.33 13.80 14,75 1.414 2.03 77
8 a8 2.88 4,84 13.52 13.98 14.94 1.82 2.08 7.25
8 12.4 3.69 B.04 14.25 14.72 15.67 1.82 2.55 7.56
12.4 18 4.08 £.88 19.52 20.87 21.94 2.11 2.83 12.37
18 28.5 e 8.27 —_— —_— e — 3.83 snmenre
28.5 40 e 15.19 e e _— e 6.05 —

Notes:

1. Inchdes uncermainty of reference standard and wansfer uncertainty. Directly raceable to WIST.

Square root of sum of the ndividual uncerainties squared {(R3S).

3. Cal Factor numbess allow for 3% repeatability when conmecting attenuator o sensor, and 3% for attenuator measurement
uncertsinty and mismateh of sensor/pad combination. Atrenuator frequency response is added to the Sensor Cal Factors
which are stored in the sensor’s EEPROM.

4. For additional specifications, see the Series 803504 manual and data sheer.

L
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Series 8540C Universal Power Meters

B.2.4 Directional Bridges

The 80500 CW Directional Bridges are designed specifically for use with Giga-tronics power meters to
measure the Return Loss/SWR of a test device. Each bridge includes an EEPROM which has been
programmed with Identification Data for that bridge.

Takle B-8: Directional Bridge Selection Guide

<1.17:0.0% -8 GHz

Typa Nif)
| 80804 23 dB .
'Eézﬁa\éﬁ-iz Etg ég Gtz ;%Pg ng |02 <1.27:8 - 18 GHz
-35to # m
APC-TID <1.12:0.01 - 8 @Hz
Bus02 o7 dam | G510 410 dBm 0.9 dB W Ad ) 0840k | lzzm-1s ek
{Q‘ij +10 10 +20 dBm =01 dB
80503 10 Mz 1o 26.5 Gz | *° H).005 oB/dB SMA BMAL 35 g <1.22:0.01 « 15 @Hz
-5 o 420 dBm B0 G 5OW <1278 - 26,5 GHz
10 MHz to 40 GHz Type K | Type KB <1.88:0.01 - 28,5 Gz
80502 | aziy 4204Bm 5o W grdB 1 0188HRY | Lyayogs.an GHz

The Selection Guide in Table B-6 shows primary specifications. Additional specificadions are:

Bridge Frequency Response: Return ioss measuremants using the 8541/2 powsr metsr can be
frequency compensated using the standard Open/Shorfsupplied
with the bridge.

Insertion Loss: 8.5 dB, norminal, from input port to test pori

Direcrional Bridee Linearity Plus
Zero Set & Noise vs. Input Power

(50 MHz, 25 °C 25 °C): +27 dBm (0.5 W)
.30
& DIRECTIONAL BRIDGE MEASUREMENT ERROR
25 i
T 25
5 20-
5
E .15
4]
§
!-%- 0
(=1
£ .05+
.00 i i | i I ! } I i 1
20 15 {10 5 -5 =10 —15 =30 =25 ~30 —35 ~—40
Powsr (dBm)
Dimensions: BO501: 76 x 50 x28 mm (3x2x 1 18 In)

80502: 76 x 50x 28 mm{3x2x1 1/8in)
BOBOR: 19 x 38 x28 mm {34 x1 1/2x2 1/8in)
BOS04: 10 x 38 X280 mm {34 x112x2 ¥8In)

Weight 80501: 340 g (12 oz}
80502; 340 g{ 12 oz}
80503: 198 g.(7.-02)
80504: 188 g (7 0z)

Directional Bridge Accessories: An Open/Short is inchided for establishing the 0 dB return loss
reference during path calibration.
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Power Sensors

B.3 Power Sensor Calibration

Power Sensors used with the Sertes 8540C Universal Power Meters have EEPROMSs that manage the
calibrarion data. You ean change existing date or program special calibration data for user-specific
frequencies. '

The calibration process generates a correction factor expressed in dB for each frequency, and compares
the measured power with a power standard. The Series 8540C uses cal factors expressed in dB bur many
calibration labs generate cal factors in percentage. '

B.3.1 Local Calibration

Local calibration uses the front panel menu of the Series 854C0C for programiming power sensor
EEPROMs.

Equipment Required

Series 8540C Universal Power Meter
Power Sensor

User Meanus

To select a menu, press [MENU] and cursor up or down until the desired menu is showing, Press
[ENTER] to move to the next memu level. To change the value in & menu, move the cursor to the digit
to be changed and select its new value with the up/down cursor keys. Each digit must be individually
selected and changed. ‘ :

Some Series 8540C software versions will not contain all of the menus listed in this Applications Note.
If any menu is missing, disregard the procedural step and proceed to the next menu.

Procsdure
Connect the power sensor to Channel A or B on the Series 8540C front panel.

Press [MENU] and cursor 1o SERVICE MENU, Press [ENTER]. Cursor to SENSOR ROM and press
[ENTER]

Model number of the in-use sensor. This number should not be
altered. I the model number in the menu does not match the
nuniber printed on the senser, contact Giga-trondcs for assistance.

S EE
odel#: 804071

S EE Serial number of the in-use sensor. This number should not be
SNumnb: altered. If the serial number in the mene does not match the
1234567 , number printed on the sensor, contact Giga-tronics for assistance.
S EE : A 2-digit user-specified number to identify the location of the last
Call.oc:nn calibration (e.g., Cal Lab 01). It should be changed to the location

where you are now calibrating the unit.
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S EE .
CDate:69/01/00

S_EE
‘CTime:"!S:SS:OQ

S_EE
LawEFrepff 7 £

S_EE
HiFrg:ff.fT £

S_EE
Video+:n.nnn

s EE
Video~n.nnan

S EE
EStart:2.000

S _EE o
FStep:1.00Q

S EE
Fitems: nn

Date of the last calibrationn. You should change it to the date of the
current calibration, The format is mm/dd/yy.

Time of the last calibrarion. You should change it to the time of the
current calibration. The 24-hour formar is hhemmess.

Lower frequency range (i GHz} of the power sensor under test.
The value should not be altered.

High frequency range (in GFHz) of the power sensor under test. The
value should not be altered.

Video impedance of the positive detector in the power sensor. It
should not be altered. If the dicde is changed, enter the impedance
value furnished with the new diode.

Video impedance of the negative detector in the power sensor. It
should not be altered unless you have changed the detector dicde.
If the diode is changed, enter the impedance value furnished with

the new diode.

The first frequency {in GHz) in the list of equally spaced
frequencies at which the sensor was last calibrared. These
frequencies can be changed to meet user-specific applications, but it
is recommended that you leave these unaltered and instead set up
user-specific calibration frequencies from the FSPLITEMS menu.
The factory default is 2.000.

This frequency (in GHz) is the step size or spacing of frequencies at
which the sensor was last calibrated. If you alter the spacing, you
will also alter the factory calibration frequencies. If you alter the

- step value without changing either FStart or Flrems {or both), the

value will not be accepted. The factory defanlt is 1.000.

This is the rumber of equally-spaced steps from FSTART to HIFRG,
You will need to calculare this value based on the FStart frequency
and the frequency range of the sensor. If you alter this number, you
may also need to alter the frequency in FSTART. If you alter the
number of steps without altering the start frequency, you may cut
off the upper frequencies and prevent calibration. Values in excess
of the allowable range will not be accepted.

For example, if the start frequency is 2 GHz, the sensor maximum
range is 20 GHz, and you select 2 GHz steps, the maximum number

of allowable steps is 10. If you enrer 20 steps in this example, the

value will not be accepted.

Thus, the allowable number of steps is the maximum frequency less
the start frequency divided by the step value plus T (because the
first step is the start frequency).
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8 EE
FSplltems:n

RLStart

RLStep

RLitems

RLSplitems

S_EE
ACoef thru HCoef

S_EE Frg: (1)
.54 -n.no)

S_EE SFrg: (1)
.56 -=n.np)

Program
EEPROM?
Exit or Write

The number of user-specified calibration frequencies to be set up.
Change the number as desired. The factory default is 1. Refer to
SFR{ for setting up the frequencies. The 26.56 GHz sensors have
two special frequencies.

Reserved for factory use.
Reserved for factory use.

Reserved for factory use.

. Reserved for factory use.

These are coefficients which describe the sensor’s behavior abova
8 GHz. If the sensor response after calibrarion deviates greater than
+ 0.07 dBr, contact the factory for assistance. These values
should be changed only when a new dicde module is installed.

First (1) in the list of calibration frequencies followed by the
frequency (f.fff} in GHz and the correction factor { -n.nn) indB. A
firse calibration frequency of 2 GHz is the factory default. Each step
siumber, shown in parenthesis on the first line, will increase the
frequency by the value in the FSTEP menu. The correction factor
(-nn.n) should not be altered unless new calibration data has
been taken.

First {1) in the bst of special (user-specified) calibration
frequencies followed by the frequency (£.iff) in GHz and the
correction factor { -n.nn) in dB. The first special calibration
frequency of .5 MHz is a factory default. The number of steps
(shown in parenthesis on the first line) will depend on the sensor’s
frequency range and the value in the FSTEP menu. Each
progressive step will increase the frequency by the number in the
ESPLITEMS menu. The correction factor (-n.nn) should not be

iimis RAETLS ddaii s

Move the cursor to select either Bxit to leave the calibration
function without saving changes, or Write to write the changes to
EEPROMs. The Write selection will open the Password menu.
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B.3.2

Remote Calibration

Power sensors used with the Series 8540C Untversal Power Meters have built-in EEPROM data chat
manage the cal factors by a ser of frequencies entered during calibration of the sensor at the factory. You
can program additional cal factors with special data for user-specific frequencies.

A cal factor expressed in dB is programmed for each factory-calibrated frequency. The calibration
process compares the measurement to the frequency standard and applies the cal factor to offset
frequency deviations.

Some 8540C software versions will not contain all of the menus listed bere. If any menu is missing,
disregard the procedural step and proceed o the nexr menu.

This procedure is for calibrating a power sensor by remote contral with a Series 8540C Universal Power
Meter via the IEEE 488 interface bus. This procedure writes the cal factors to the sensor EEPROM.

Eqmipmenf Reguifred

Series 8540C Universal Power Merer
Power Sensor '

Procadure

Cennect the power sensor to Channel A or B on the Series 8540C front panel, and perform the
following steps. In this procedure, bold letters are commands; the query form of 2 command has &
question mark (7) at the end of the command. This form returns the data in the EEPROM.

I. _TEST BEEPROM A (or B) READ
Read sensor A (or B) EEFROM dara into the 8340C editor buffer.

1. {Oprional) TEST EEPROM A {or B) CALFR?

a.  Query sensor A {(or B) standard cal factor start frequency, number of standard frequencies,
and number of special frequencies.

b.  Read the standard cal from the input buffer and extract the start frequency and number of
standard frequencies.

¢. Calculare and set the frequencies of the cal factor rable.
3. TEST EEPROM A (or B) CALFST?
a. Query sensor A (or B) standard cal facror table.

b. Read the standard cal from the input buffer and extract the standard cal factor; e.g.,
INPUT {GPiB address).

c. Ser the sensor standard cal factor table.
d. Make changes from the table and put them back into the table.

e. After all changes are made, put the whle back into the input buffer.
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4, TEST EEPROM A {or B) WRITE
a.  Write sensor A {or B) EEPROM data into the 8540C buffer.

b, Restore the input buffer from step 3.2 to the EEPROM buffer {e.g., OUTPUT [GPIR|
address, input buffer).

¢ Wrire sensor A (o1 B) editor buffer data into the EEPROM with the password number; e.g.,
OUTPUT (GPIB address, TEST EEPROM A [or B] WRITE 0)

d. FEditing the EEPROM routine is complete.
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