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P1P2/P1P3/P2P3(IEEE488.2-1987). AFP1P2/AFP1P3/AFP2P3
(IEEE488.1-1987) 2% > FIZTHR— bEOF v S v
TEIT LR, ETFLTTE W,

COLLECT AV X RIC&W A—FF v DT L - L EFRIEOav> FEETa e
. F—bFr)IL—aidhitdhzd,
OPCAR L FIZEY b X4 DT L—V 3 OETABEALTHS, O3 K

EETLTTFEWL,

il : OUTPUT 31;"OLDC OFF" 'IEEE488.2 £— F
QUTPUT 31;"CORR:AUTO:COLL F2P" [ A —h « v U T L —3 5 L DEFF

OUTPUT 31;"*QPC?"

ENTER 31;DUMMY

OUTPUT 31;"CORR:AUTO:VER?" INY T =3 g LHERRORE

ENTER 31;JUDGE$

IE

@R=b-ThevTL—a>)
[ ZF—b- X4 D TL—-S300THES
|

ABORT (COLLECT)

IEEE488.2-1987 IEEE488.1-1987
[SENSe:]JCORRection: AUTO:COLLect: ABORt ACABORT

. RERE b FX) S 3 v OFR

I v Rk OFFFE
IEEE488.2-1987 T — F

v YR

IEEE488.1-1987 £ — K
v R

A

Command

[SENSe:JCORRection: AUTO:COLLect: ABORt

ACABORT
ETHOFy Y T —va etk Ed,
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4.3 VIEW

VIEW

1IEEE488.2-1987 IEEEA88.1-1987
[SENSe:]JCORRection: AUTO: VERification: VIEW VRES

.+ Hee N T 7 A ERFROEE

Ay FEyI) OFEE

IEEE488.2-1987 & — F
awy i
LB
IEEE488.1-1987 €E— F
a<w v F

&
S

Command/Query

[SENSe:]JCORRection: AUTO: VERification: VIEW <bool>
0l1

VRES<bool>
o1

N T 7 A BREROFEFER LI,

<bool>="ON" D& &, XY T4 —Ta EEPECERLE
S

<bool>="OFF" M & X, N 74— g VERPHAEEY B2
TG EllERLET,
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4.4 FREQUENCY

4.4 FREQUENCY
IEEE488.2-1987 IEEE4&8.1-1987
[SENSe:]CORRection: AUTO: VERification:FREQuency{1/2} VFREQ{112}
i NPT 7 AEACHE 1 F 2B EBROBE

4.4

AT Y FEIT)OEE

IEEE488.2-1987 ‘E— F
AV

INT A —F

&R
IEEE488.1-1987 £— F
aw v R

INT A —F

BB

ELR

Command/Query

[SENSe:JCORRection: AUTO: VERIfication:FREQuency {112}
<real>

<real>

NR3 ( SEHfH )

VFREQ{112}<real>
<real>
NR3 ( Z22fE )

W) 7 45— a YHEOREEFEELE T,

AT 4= YRR ER R L, F1, %2 MERTEE
ENEE (1, E2REROANERIEREELTVWERA)
D2 oOHEPTETSIAET AEHENTHRE L Th EEEIL.
HEFFEORR (D) FTOEB TR 771 2ETLE T,
0%FRE L& 213 AUTO 3% (5 1 Bl = O BEH-10%.
B2 RENEE = AR 0%y I ) £,
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4.5

4.5 MLIMIT

MLIMIT

IEEE488.2-1987 IEEE488.1-1987
[SENSe:]JCORRection: AUTO: VERification:MLIMit VLIML

+ FERE A1) T 7 4 ORBFFEEO R E

*

2wy FEZT) OERE

IEEE488.2-1987 £— F
a2y K

INTF A —H

BB
IEEE488.1-1987 =— F
avwYE

INT RA—F

L&A

A

Command/Query

[SENSe:JCORRection: AUTO: VERIfication:MLIMit <real>
<real>

NR3 ( EH{E )

VLIML<real>
<real>

NR3 ( E#1E )
RVZ 45— a Y ORBEOFEEEEL T (B3 dB),
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4.6 PLIMIT

4.6

4-6

PLIMIT

IEEE488.2-1987 IEEE488.1-1987
[SENSe:JCORRection: AUTO: VERification: PLIMit VILIMP

o e N T 7 A DNARFEEORE

-

Avy P& OFE

TEEE488.2-1987 +— F
avw K
ING A — 4

I
TIEEE488.1-1987 £ — F
RN

INTG A—F

IR AN

A

Command/Query

[SENSe:JCORRection: AUTO:VERification: PLIMit <real>
<real>
NR3 ( E¥1# )

VLIMP<real>
<real>
NR3 ( E#1E )

RYT 47— a OUNHAOHEELZRE LT (BAn
degree) o
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4.7

VERIFICATION

IEEE488.2-1987
[SENSe:JCORRection: AUTO: VERification

o HEfE A7 A DFET
s IRV REZTVOFE Command
+ IEEE488.2-1987 £— K

——
4.7 VERIFICATION

IEEE488.1-1987

VEIPIVE2PIVNIPIVFPIP2IVFP1 P3|
VEPZP3

avwy KN [SENSe:]JCORRection: AUTO:VERification <type:
T A=F <type>={F1Port[F2PortiIN1PortIP1P2{P1P3IP2P3}
« IEEE488.1-1987 =— F
aw K VF1PIVE2PIVNIPIVEP1P2IVEP1 P33 VEP2P3
« A ' N T alr—=arvaEFLET,
IEEE488.2 IEEF483.1
K A=y | awrw aF
I H—F TN Fx YT ay
FIP YF1P .
IEA RV B S 1N
2FR—=—b TN Fx YT L= ar
F2p VE2P T
YT r=ay
N1P VNI1P 1R+ & JS—TFALL - )T
F—av
P1P2 VFP1P2 3R - TN Fr)TL—a
portl-port2 XV 7 4 fr—33 ¥
P1P3 VFP1P3 3ER—F T FX) T g v
portl-port3 ¥ 1) 7 A r— g v
P1P2 VEFP2P3 AR—=F TN F S =3y
port2-port3 N T A Fr—i3 v
3E

e, NI qr—Yaidhlbahid,

ENTER 31;DUMMY !

ENTER 31;JUDGES !

VERIFICATION %> FIZEHUANY T -3 2 FTRIC, DIV FEEFTESE

*OPC OV Rk . NU T 45 =23 DT BHES

TFaLy,

5] : OUTPUT 31;"OLDC OFF" | IEEE488.2 E— I
OUTPUT 31;"CORR:AUTO:VER" I NY T —~2a3 DT
OUTPUT 31;"OPC?" INY T 45 =23 >DRTHES

OUTPUT 31;"CORR:AUTO:VER?" I WU T 5 —

LTHS. fhpavr REETL

V3 PHEBROBRE
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4.8 ABORT (VERIFICATION)

4.8

4-8

e ——————————

ABORT (VERIFICATION)

IEEE488.2-1987 IEEE488.1-1987
[SENSe:JCORRection: AUTO: VERification: ABORL VABORT
- B ' N7 7 A O

s OV FEZI)OFEH Command
« JEEE488.2-1987 ‘E— F

o</ F [SENSe:JCORRection: AUTO: VERification: ABORt
» IEEE488.1-1987 £ — F

av K VABORT
. FHE EfThoNY Tar—vavembLEd,
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4.9

VERIFICATION?

IBEE488.2-1987

ISENSe: JCORRection: AUTO: VERification?

. B

N T g =gy

¢ ARV FEITYDHFEE Query

» IEEE488.2-1987 €— F

Iv v R

* IEEE488.1-1987 €£— F

awy K

EET
. B

4.9 VERIFICATION?

IEEE488.1-1987

VERIFY?
U3y MERRORE

[SENSe:1CORRection: AUTO: VERIfication?

PASSIFAILIOFF

VERIFY?
1011

XY 4 r—rgy-

U3y MEERREREL T,

IEEE488.2 IEEE488.1 N T A=y
E— FREERX | € FREER RS
PASS 1 PASS
FAIL 0 FAIL

OFF 1 M) T A r—-ay

ARE

NN T A= g VIERVPHFAEEE L WSS, PASS i

hET,

R T4 =23y PEREN- X0 EFRETETZLTY
H0T, HEHREE, BEX 745 - a vy 2ERBL 2T

EEINIEA,

7221 B OFF & 721384k 2= > F "SYSTem:PRESet" T4

Mk 4,

L SNAIGET, XY T 4 r— v a VRERDISERR &

NEY.
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4.10 REPort?

410 REPort?

4-10

IEEE488.2-1987 IEEE488.1-1987
[SENSe:JCORRection: AUTO: VERification:REPort? VREP?
. ERE MY T4 =2 s YER BET-5) ORE

s AV FEITVDEE Query
+ JEEE488.2-1987 "E‘— ¥

av K [SENSe:]JCORRection: AUTO:VERification:REPort?
IEERR NR3 ( EHME )
+ IEEE488.1-1987 £— [
aw vk VREP?
ISE T NR3 ( EHfE )
. B

NY T4 =Y /ﬁ%@:ﬁ%%ﬁi LT,
<dB>,<deg>,<dB><deg>,... DIEIC B & h T4,

D2FE—F - Tn - FxYTL—varEOF— Y HHIE (£16 7— %)
S114RMR (&#ifH) S11 AT (&85 S114E0E (JB=#E) s fof (EEaE)
S21 iRIR (E#E) S21 T4 (&) S21 3R (e 21wl (BssmE)
suﬁﬁ(@ﬁﬁ)suﬁﬁ(%ﬁ@)su%ﬁ(i EHIE) S12 404 (d5cHiE)
S22 {08 (2§EF) S22 M4l (R#iF) S22 4RIE (FRwHiE) S22 fofl (Fssm)
@DIE= - 7V Fx )T a2 VEBEOF— Y HAE (£47—%)
FAHRNE (SER) |, REMVH (S8l | REHER 9 ﬁﬁlﬁi) , HHIA (FeEEm)
@IE—P &/ —TFAZ - %v) Tl 3 L BEDF— & H B (&8 7—%)
Eﬁﬁﬁ(@ﬁ@)Eﬁhﬁ(A@@,ﬁ%ﬁﬁ(%ﬁﬁ@)Eﬁﬂﬁ(%ﬁ )
R IRIE (SHF) (ZRAUE (S®R) | (CRIRE GeEdE) | EnioE GexdiE)

WY T 45— a YPRERDOEEE "IER DEINED F 1,

NUT 4 r—a v PEEIIWTEEOEEZRELTN50T, HRIT, HENY 71
=Y aVEERLZTNMIEESRTEA,

72720, &R OFF 721388 b 2= > F "SYSTem:PRESet" CHHI LS =4,

ML E NG, N 745 — Y 3 VREROBER L2 0 9,
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4.11 LOAD

IELE488.2-1987
[SENSe:]JCORRection: AUTO:LOAD

B
IvyREZZ)OFE
IEEE488.2-1987 “E—
aw vy
IEEE488.1-1987 ‘E— F
avw»F

B

4.11 LOAD

IEEE488.1-1987
VLOAD

A—b - FXVTL—Var Xy b hboF— Y%

Command

[SENSe:]CORRection: AUTO:LOAD

VLOAD

AR ID(GRIET) CRETF— S 220 P T —2 - TH I AW
CIEELE T, TTICRACID OREES— # BEINTWT S

FEXLIY,
(E)}  ARBEE, FEAENICID EEF— VR EELTHE

ToF v T =3 a VEFEICE, 20D LT —
S, Ay PV =7 - THEIAFDORE G
ﬁti—g—o

TTEAY N =2 - TFISAFD AT o HlEF—
PRAEBAOEAE, FF 1D 2540 L. BHEBEAD
HEF—5O D LEAELET, ID AL AES.
FET— Y OERIITbNTEA, Lih- THEF—
¥ DIEERFEAER s N T T,

DAY FE, Fx T — a3 YOEFFE LS
L ID EREF—F #HmAHLTHRAELET,

D EHEFT YNy 7Py TAETNVIEEENLD
T, BiE OFF F7-i3®i{ta~ > F "SYSTem:PRESet"
rETLTHHESRT R A,
HEFT-2L, Fx )T —Yay  F—yOEHH., <
V74— avipoEREL LCERL T,
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5. ENEREE

B EIRE

AEFDT Iy T - FAF TS A2E5-1 10FR L5,

R, FXY VT2 a VHORER | LY T4 a Y AORER) 5D FRFR
DERERCEE T YR NEATY CRELTHVET, 2y N7 —2 - 7+ 9 4 Fi1,
FEOHBAE) LVREF - 5 2FAAS, F3) T L=V a VERCIZEEE | 2 @A L. 0
BT =Y BIPREF— I hoFr )7 —Yay - F— s hERLET, R T4 72 a
FRIZIZEMER 2 2 AL, ZONEMHEFIRALKEF— 2 2B, v 1) Tl —S a3y -
Ty DHEERTVET,

{
I
| FrUTL—2 3V
PORT 1 z y | PORT 2

T4 5—2a v

! :

| A1 !

: CPU e ROM I

I : |

I \ powsr :

h--(@)——& —————— -
LI 10 Probe power

Hs5170w 7 - FLF7F54
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6.1

M BER BR

COETIE, HERBOFELHEALE T,

B ST

Fv MI—=Z T FFAH . R3ITEICH 721 RITEICG 15
RE 7 — 7 ; AD1253-060 2 AR
N-SMA 7 77 % HRM-5548 24

6.1 BE s
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6.2 IRfEFIE

6.2 RIEFIE
O FHEAYIMNI—Z - TIIAFFRIV IOV F—FLTHBELIT (D612
B )

R$S-232 (E1A-232-D)

—
i8I

ml

Probe POWER
axvkA—N - 5—JN0
Ble-1a> ba—i - r—7LokEsE

© ABORFH—NE, 2y T2 - P+ FOMER— F 2 EEL T, Ao
REH— MEARUSS ) 8 A, BREEELLTLHATEA (K62 5] ),

eannnanno

[ TEST PORT 1

6-2 RF R — h D
@ [PRESET] ## L 7,
@ [AVG] > (IFRBW[ ]} 53] > [0] = [X1] &ML F4,
® [MENU] - (POWER} — [0] — [X1] 4L F4,

® [SYSTEM] — (SERVICE MENU) — {VERIFICATION} — (SET FREQ. 1} — [1] — [GHz]
EHLET,

6-2
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6.2 #{EFIE

@ [SETFREQ.2} -5 [21— [GHz] & # L £,
{LIMIT LOGMAG) —[1]1 > [X1] &3 L ¥4,
{LIMIT PHASE} — [1] = [0] = [X1] &#f L £ 5,

[FUNCTION] - (AUTO CAL} — {More 1/2} — {RESULT ON} — {More 2/2} — [2PORT
FULL CAL} &L $7,

® Verification completed & FREND Z & 2 HIALTT 8 vy,
& L. Caution! check verification results 2SR EN725, KELHF v 7L —3 3
VI HLENHN T T,
WEODDT PNy F A VEERT 2RREE~BIWAbET S0,
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7. MEEERETC

7. fERERE T

HE Ay y
BRI
FEl e 40MHz ~ 8GHz
BAAS LAV +10dBm
s REE +0.05dB {(fiF&fH. 20dB ) ¥ — ¥ - T AIZT)
“AFMEEECOWT " 2 BBLTTF S v,
i PR L 0.002dB/°C (fLFE1H)
i A 4 78Nem+10% @ bV 7 CRE 933 2 ¥ iR L /-3
i, BBz ®LLET,
REIZ# %7 % OPTION 01/04 3.5mm female-female
OPTION (2/05 | 3.5mm male-male
OPTION 03/06 | 3.5mm male-female

Fo =2 - T+ IAFEOER

BT Y b OPTION 01/02/ | R3765AH/R3767AH
TF—Z - FTFSAH 03 R3765BH/R3767BH
R3765CH/R3767CH
OPTION 04/05/ | R3765AG/R3I7T67AG
06 R3765BG/R3767BG
R3765CG/R3767CG
2y ha- YT B = PRS2 L bl
R 70— 7HER *11.5V ~ +155V) £ h s
— et
e ) 1L R i A +20°C ~ +30°C
AN IR 80% LT (BRELZWI L)
TRAER A -20°C ~ +60°C
A RES 85 (IF) x33 (FE) x116 (BITE) mm
K& 500g BLF
HELHE 2.5ke BLF
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A1RF K— hEH—%

(k=S

Al RFFR—rEFE—%
AH/BH/CH. AG/BG/CG ETFNENEFNDF ¥ ) T L — a YEEORFA— bOBmEY R L 1,
A1.1 AH/AG EF )b

(L 1F=}F - 70 - Fx)TFL—Yar

/ \
1

Directivity bridge

Bl A-1 AFVAGET N 1 —F - 70 - %2 FL—T 5

2) 1R—P&/—FTAX - Fy )T L—Tav

/

ajiooooon
0
a

@
a
c
=
o
[a]

Directivity hridge

BlA2AHIAGEF NV I R— P& /= FAX - Fxv)FL—-gw

A-1
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A1 RF F— biEls—5

A2

&)

(D

2R=F TN Fx YT L—Tay

onEonaonn

mnon0ong

[l SOURGE

S-PARAMETER TEST SET
TEST PORT 1 TEST PORT 2

|

ITHR=F 70 -Fx S l—3

Bl A3 AWAG EF L 24— 1« 7b - $x )T L—S a3y

A1.2 BH/BG E7 )

/

|

=
[
[ma )
[wm}
=
O
[ )
a
[m]
1

=& " TEst poRT

A-4 BH/BG T 1

A=+ 7N - Fx)FL— 3>
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A1RFFf— +b&E—8

2 1R &/ —¥FA4X - Fr )T L—vay
/ )

L

18i== A&y o

O

= =

= om

S oooo

o|ogoano o
= =

.
a TEST PORT 1!
o’

HASBHBG TFN1HE -+ & /—<FA X - Fx T L—Yay

A.1.3 CH/CG £F I/

(1) 1#=} 71 %% FL—%a > (PORTI)

/

=
ool

]

=

=2 3
=l
=

a

=]

1

B TEST PORT
4
-

AGCHICGET NV 1 HE~ b - 70 Fx1) 71— a>¥ (PORTI)

(2) 1XF=F- -7V F¥) 7= (PORT)

[
—
=
ol
[
=
=
=
- [=)

[l TEST PORT 1 4

Bl A-TCH/ICGEF N1 F—b - 71 - ¥4 7V~ 3 ¥ (PORT2)

A3
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A1 RF R~ MEE—%

3 1F-—P&/—FAX - Fy YTV —23z

/

ad000aoa

BMASCHCGEFNI1IF—P &/ —<FA X - F¥ ) Tb—3gw

) 2F=F-FN-FyYTVL—ar

o00o0a00a6a
0
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E

! " TEST PORT 2

BA9CHICGETN2HE—F TN - Fx )T ay
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" |
A2TI5— - Ayt—%

A2 I5—+Avt—-7

Can’t find AUTO CAL KIT.
Please check cal kit IF 1!

Ay b= - TFFA4FERITOS0ODBELT —TF, 2y ha—jb - & —F
WOBRETER L TTF 30,

PORT connection error,
Please check port connection !!!

R17050 REPORT DEEIRL T —TF, Hv b T =% « 75545 L@ TEST PORT
& R17050 RFPORT 2SR 7 — 7V THRENTWA T L 3 EE LT T S0,

Caution! Please check verification results.
NN T4 = e VERPHFREERBALEBEDA v -V TT,

Can’t verify when CORRECT OFFE

Fr) 7l —aPEEFENRTVWRWIRET, Y 7445~ g »3EFLS
i%’%@){ v +— ?‘/‘"("91_0

Fy) TV a VAT ENTORVWRETENY 717 — 3 3 VIIEFTEX
ESEIN

FE S G4 X F ) T =2 a VIEET SR TV AIRETH X)) 7 4
s YIXEFTTEIE A,
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A3 HEIEWEICONT

A3

A-6

HERERE (dB )

AEIEEICDWT

SO, WERE LG, FETEFY) T a v ENSAY VT =2 - TR S A BT,
FEMD S 87 A—F REE L E EOMERE S v T,

AFETHBHFTRCF Y ) 7L ardhEd, S+ 7L —3 g VR, ElEEcHsx
NARAEL LT, FEBBEIC L -RAS3NTVET, SO ML —ABEIZ L 20ERE L. @
A-10 ~ B A-13 127 0 9,

ML—ARRFEDSMNCY, MHERE - BT - RF I 42 » EHEIRM - 25 2 ¥ ERB L 20
Lo THREZALITOT, CHLERELZLOF P —F VBB ED T4, P —yame:
L AMERER (RERE) . HA-14~B A9k ET, 8, SO THEROARTELTH
D E A, AL OWV TR A-20 DIEIE L AR OMHBER S BB L TTF S v,

160
1 ,:1::::
T =
T g ———=X%4# + i~ Vo#10[dB)
Tt — — = Y=%7w# - -} Ty#20[dB]
P -+ =-Y=1TyF - 1-b 3536(dB]
///:"‘ "
1 1
r’-"f‘
= = P i
0.1
0 5 10 15 20 25 30 35 40 45 50

DUTY#—>1p2{dB]

B A-10 BUSHRIE @ b L AR X B HEHE (o)
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1
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HERELE[dB]

oo
(=1

PERERE[dB]

5.0

AJBIEREICI2VT

4.9

4.0

3.5

()
(=1

I

——TUTF-A10d8
- — = DUTY4-Y0420d3

------ DUTY$-2230d3

1.0

0.5

0.4

5.0

1900 2000 3000 4000 5000 6000 7600 8000
P % Mz ]

A-15 FUBHENE © b— 5 VIR (V- X< v F - O— FY v F =20dB)

4.5

4.0

3.5

(353
en

2.0

e e e, e —— e =

0.5

0.0

1000 2000 300¢ 4000 5000 6000 7600 8000
1 e [ MHz]

BAA-16 BATRIR © b~ & VRIERERE (V — A< v F - B F¥ v 7 =30dB)

A-9



R17060 f — b= F w7 « X v U TL— g2 - £ v  EU4BSHERE
ASHIEREICDWT

0.25
0.20 /
__.__________..——--'——"’__'_'—._'_'—. e
_ .15 L .
E A\ __--“""—-’ - i
% \ el et
R R et aimiantatacts N I NN
ER IS AU SO
= 0.10 - —
0.05
0.00
0 1000 2000 3000 4000 5000 £000 7000 8000
P38 {MHz]

A-17 fREEIRIE © b — & VIERERE (V- A< v - O — Ny F =10dB)

9.2
0.20
— 0.15
3
=
&
H
*0.10
/
__.——-——'——"’/ I
\ e T
005 B b L B e
0.00
0 1060 2000 3000 4000 5000 6000 7000 8000

R MR ]
A-IBIZISIRIR © b2 VIR (V- A<y F - 0= F¥ v F =20dB)

A-10



RI7060 A — hvF v ¥ - 24w UTL— g2 - %  BUEHEE

A3 BIEREICDONT

0.25
0.20
_ 015
2
*
=
0,19
//
0.05 ‘L o ]
: eI
!\\ : _.__.-__————---:-‘T.__::__ _______
0.00
0 1000 2000 3000 4000 5000 6000 7000 2000
& i Mz )
A-19 fRREARIE © M — S VIERE (V—A< v F - O— Fv v F =30dB)
1000 ]
100 i E i
10 b= —| :
! B
P
- 1 i 7
M =
: E
Z
=
0.1 _
0.01 — _
0.001
0.001 0.0l o1 ; |
i HlRE R [dB)

A-20 IRIEH ERE L & ALAR HIEHERE OO M BRI AR

A-11






R17050 F— b~ F w7 - £ )T —2 3>« % + BUREEER

=24

[ BF ] [
1PORT & NORMALIZE ....oooovovvo. 3.2, 11 3O 32, 4-11
1PORT FULL CAL . _ .31,
1R—=F-70N- 31"’\")71/ /5/26 [J]
15m"—1 &/ —<54 K-
ST —Yay )5 JUDGE RANGE ALL/PART ... 3-3
2PORT FULL CAL . RO 1
L L S [L]
3PORTFULL CAL oo 3-1 LIMIT LOGMAG ..ot 33
3PORT PI-P2 et 3-4 LIMIT PHASE ..ocoooiinisecriiecs 33
3PORT P1-P3 . ST . | LOAD v 4-11
3PORT P2-P3 . s R
3R~ b - 7)1/ 3«r,\,1)7]/ /5/2—10 [M]
MLIMIT oo e 4-5
[A]
ABORT .. cerrereeeeeenes 32, 3-4 [P]
ABORT (COLLECT) I 13 08 L OO 3-1
ABORT (VERIFICATION) ..o 4-8 PL-P3 oeecvermnsrnssesssssersssssseeeessssinmsnsene 32
ACABORT s 4-2 1 < 3-2
AFIP s 4-1 12 31 1 46
AFIP o 4-1 1270724 1 RO 2-1
AP e e — 4-1 PORTZ oo 2-1
AFP1P2 TR ) | PROBE POWER .....coooemmereemroeoeeeor . 2-1
AFPIP3 oo A1
AFP2P3 oo 4.1
ANTIP oo sess s, 4-1 RI9663 e b - 32 ]!R]% Lo
AUTO CAL oo 3-1 AU S AR
REPOIT ..ot 4-10
[C] REPOILY o 4-10
CAL-DATALOAD ..coccoooiiiicrriinnicrnnne 3-2 RESULT ON/OFF ..o 32
COLLECT oieiicsisinenninnennes 4-1 RETURN oo 3-4
RELUITL et e e eesee s es s 3-2
[D] REF—bDMVIERE . 1-4
15761 SO 3.2 REER—FDXLTF YA 1-5
RE R — FDFMEE v, 1-4
[E] REAR— MR B i, A-1
RS-232 oo eveeees e 2-1
EXECUTE oo 3-4
E [s]
[F] SERVICE MENU ..ooovovrrmereesrenn, 33
FREQUENCY .cooovovcsssessscrrsnnes 44 SETFREQ. 1 oo eeeess e, 33
FUNCTION oo 3-1 SETEREQ. 2 oo 13
SYSTEM .oooeeeeeeereemeroreereseesieseeeesse s 3-3
[G]
GPIB T TV F oeesevsivvenessienenans. 421 [V]
VABORT oo 4-8
VERIFICATION ..oooverreeeroesreesreenonn. 33, 4.7



RI7050 = k= F w7« F+x U7~ 32 - %o b BURSAE

5|

VERIFICATION? ovvovooeeeeeoo. 4-9
22123 120 G 3.4
221231306 S 4-9
VEIP oo 4-7
2573 4-7
VEPIP woooveeeeeeeeereeoeseseeeeeeoe s 4-7
23100 T &
L3520 < R 4.7
VEREQ{ 112} oo 4-4
VIEW cotvovoeeooeeeeeeeeeeeerevosessse s 4-3
K202 D 4.5
VLIMP ...ooooocesiereeeeeeeeeees s 4-6
72 K0T\ o T 4-11
720 4-7
VREP? 4-10
VRES oo eeeeeeerees oo, 4.3

F TV EY e, 1-3

T T L =330 e, 3-1
Fr) Tl =23 YA o 141

BT AT DOVIT o 1-6
FEREREE e 125
ER EDEE e 1-4

L= OSSO 1-5
TEREZRER oo 6-1
PEREFETT coeoeeeeeeeeeeeees e, 7-1

BUEE e, 1-1
R q A N A

Ay bI—=Z T FIFIAHE 1-4
I 2-3

BHEIEL e 5-1

FEHEAT B AL oo 12
AF BT oo es s e 1-2
TR T - FATTFA . 5-1
NV T LT =G Y e 3-3
3= O 13

I-2



AEMICEENBZ VI b TOIERAICOVT

ARG INAEY T T2 7 (TR 7T 7) GIETEDWTUTO D Lo TnE
T vy,
SOTWAV T MY Tz A

PR EEN A LERIHEISNEa ¥ =5 - TR T 4,
TPRBAT L D BERIAE S S Lo DRI, A%, BIET0 7 I ABLXUT v T F—
ROy Ea—y 7075 a, & 5TIRRIICUT WSS S ORERE 55T

s
A7 N 2 T O ER &GO OEN IRESIIER W L S5,
BERRIE, ARy 7 b T ARG B F AN S LI AR BT, BERIAL
Hadrivasbobnwi L Ed.

|l 81|

B, B 7 e PO TEAICE LU TOERII bW T T 2w,
o N ERUAATHATA S &

o S (AR, (BIR. & RITH 2 &

o YN—A-T Ty, fiasnRA4 0N, vty 7N ERfTs Ik

® K

BEFEYF, RAT 2 B30 DAOHLTER L/ 28I L REFIIFLENEE LS
F.BLIUBEREESH OB TEMES BT 20FHERELBE, BT -ToEMT
FREVWHPATTOTITET S,

06.11



{REEICHOWLT

RAOEREARE, BRERSNEORD RO HI 5T/ 0380 L G a 2R E, WROMAR( A7 AR T
RILCH) A H VR o L E 4, AR, SO =4 3l koK R S B R LA G, I TS LT
F2iZl. MRIZEETAEAE. RN CH - THEREOM S L EASE T2 E S

o BH AT TR £ 7 SRR AT 72 5
o AR FAALIE R R O B AR L 2

o OIS iR T ARSI A TR ST L 256 (EO LA E 2 A WA A P L AL ZEERERD YD -

P A )

o ML SN A M PRELATHRET TR LR G UIBREDCHWT A, EROSVGEESFILLERNMOBE, a0k

Bt P AT )

o IUBRME A3 KA B i = o 7V SR TR Eh T ICE A s E

o TNEEF A AYLRIIC LR ES A LSS

o BEMOIRRICERTA LS

o (HFELLCIEFERTELC OGS

o L, EAMESOATI A X A8S

o || ARFE IR S LS

o B AT &Aoo T B EAEE TR LI

LA OGRS, APIRRINE SRR TSR RSO LT

FRFICETEBEMOEHEICONT

J IR D7z e B fRE, ERBEL DL — ) 7 2 BT AL My F A ML, IS S SRR O R To

L. BAS Ty Yo T AR LTV ET,

HAF 2Ly VP, HELEOREOFEHIEITLD. BaoRRBIC A EORFEEHII Y-V Py Yo7 LTHER LT

Wi,

J—. BERRAREORED A L AT, B oMSEHER -0 s PO TR P S,

HAEBEY—-EX

o 3 S IETEHAR
RIChoofEEEA - - A AL, B S i AFRL0M 8] & ST
Wi EEFEA

o B E RN E)
MM SR DS LA, SRR T A
IR MM, - S E BRI MR LT HigE
TR L E

I e bl
HBHERET-EZR

s REH-—EZ
CRBT OB L, S L BB L
EEEEIAT IO T, IR BT ET R AT
L. BEER RIS LES

o BIEH—E X RE)
Pl — R AN, HAREILY My FAN A v
R — Mo T 2T IRY B F, 7S R
HIZINER L COLRE EL T /2 L E 9

ADVANTEST.

THERFOETTH

AT Lo b=y AR B LU A AV E O — S
Gk LA AL T WA LY, EHNLERELEL
LFEd il e ad f AR Al 8O L35 L 7z i 2 LT,
BHELCEFOMATTELIEGYH Y
FENRFANTE, SOL3n 7N 2 LRI 26, FRE
R PR EEL PIRTRES TN T EHE 52
TWWEd,

HHED FEERT R MWICERSL 2T B ot mE
Y, NEOGHBLEH 0, PR S R LT R
TOEREBEO VLTS,

ks, AFBHRSFEERL, B, AR S S AREICLDA
FWHEDYFTOT, B OFALEE R BRI GEDRE TS,

http://www.advantest.co.jp

g2zt PRI TAN

FHEFHFR
T100-0005 FHHBEAOAN1-6-2 FHAOAEYF— =T« 7
TEL: 03-3214-7500 (%)

FAT o MRS (RBEE)

T100-0005 FIREEHNDA1-6-2 DALY Z—EILT /5
TEL: 0120-988-971

FAX: 0120-988-973

FAT N MESEEE (BRA)
T564-0062 WeHmEEI3-34-1
TEL: 0120-638-557

FAX: 0120-638-568

*EHAIRRICE T 2BRVWEDERE

(HmDitHe, BURL, 83 - RESETRISRREESZR)
MSEHIEI—L Yy B Loy 0150000000
E-mail : icc@acs.advantest.co.jp



Part 2

English version

R17050 Automatic Calibration Kit
Operation Manual






No. ESIO0

Safety Summary

To ensure thorough understanding of all [unctions and 10 ensure eflicient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

Il the equipment is used in a manner not specilied by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
carclul auention Lo these labels during handling. Do not remove or tear these labels. 1 you have

any questions regarding warning labels, please ask vour nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

Symbols of those waming labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage 1o property including the product.

+« Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

= Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming o salely standards of your nalion when using a product overscas.

+  When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itsell. Make sure your hands
are dry at this time.

+ Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

+ Connecl the power cable o a power oullel thal is connecled o a protecied ground terminal.
Grounding will be defeated it you use an extension cord which does not include a protected
ground terminal.

* Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.
* Do not place anything on the product and do not apply excessive pressurc 1o the product. Al-

s0, do not place tlower pots or other containers containing liquid such as chemicals near this

Safety-1



Safety Summary

product.

¢ When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
jeets into the ventilation outlets.

*  When using the product on a cart, fix it with belts o avoid i drop.

+«  When connecting the product to peripheral equipment, turn the power off,

* Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an ilem where there is a danger of serious personal injury (death or scri-
Ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing Lo a restriction on operation.

+ Safety Marks on the Product

The following safety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ 1 Protective ground (earth) terminal.
% . DANGER - High voltage.

&: CAUTION - Risk ofl clectric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the pertor-
mance and function ol the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parls inside arc not user-replaccable. For a part replacement, please contact the Advantest
sales oftice for servicing.

Each product may use parts with limited life.
For more information, reler o the section in this document where the parts with limited life are
described.



Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply 5 vears
Fan motor 5 ycars
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup ballery 5 years

+ Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicale process.

Store and operale the products under the [ollowing environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An arca [ree [rom moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data,

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
state-provided law.

Harmtul substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and ilems which may lcak cadmium or arscnic (excluding lead in sol-
der).

Example; fluorescent tubes, batteries

Safety-3



Environmental Conditions

This instrunment should be only be used in an arca which satislics the [ollowing conditions:
* An arca [ree [rom cotrosive gas
* An arca away [rom dircct sunlight
* A dust-lree arca
* Anarea [ree [rom vibrations

+  Altitude of up o 2000 m

Direct sunlight :

C Eomos
Corrosive
gas

PN PN N PN N PN N N s

Vibration

Figure-1 Environmental Conditions

= Operating position

The instrument must be used in a hor-
izontal position.

A cooling lan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

The air vents on the case must be un-

blocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figure-2 Operating Position

*  Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright)} position flor
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

+ The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.
Impulse withstand voltage (over-voltage) category Il defined by IEC60364-4-443

Pollution Degree 2

Safety-4



Types of Power Cable

Replace any relerences o the power cable type, according (o the following table, with the appropriale power cable
type for your country,

Plug conliguration Standards Rating, color Model number
= = ' ) and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: Al1412
Material Safety Law
UL: United States of America 125V al7A Straight: ~ A01403
Black (Option 95)
' CSA: Canada 2 m (6 11) Angled: A01413
CEE: Europe 250 Va6 A Straight:  A01404
DEMK(: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Ausltria
FIMKO:  Finland
SEMKO:  Sweden
SEV: Switzerland 250 Va6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQL415
SAA: Australia, New Zealand 250Vat6 A Straight:  A01406
Gray (Option 98)
@m® 2 m {6 ft) Angled: -
BS: Uniled Kingdom 250 Val6 A Straight:  A01407
Black (Option 99)
[Eﬁ 2 m (6 ft) Angled:  A01417
o
CCC:China 250 Vat 10 A Straight:  A114009
Black (Option 94)
2 m {6 ft) Angled: AT14109

Safety-5
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<How to Read this Manual>
Distinction of panel key and soft key in this manual.

Panel key : (Example) [SYSTEM}] , [1]
Softkey : (Example) {fABORT}, {more 1/2}

CAUTION: This instrument has been designed based on the Japanese specifications.

When this instrument is used outside Japan, contact the nearest ADVANTEST sales office or representa-
tive.

Preface-1
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1.1

1. INTRODUCTION

INTRODUCTION

This chapter provides a description of the following items. If you are using this instrument for the first time,
you must read this chapter.

¢+ Product overview
+  Standard accessories
«  Options

*  Notes when using the instrument

Product Overview

The R17050 Automatic Calibration Kit allows you to execute the calibration functions with a simple opera-
tion for the network analyzers such as the R3765AH/BH/CH, R3767AH/BH/CH, R3765AG/BG/CG and
R3767AG/BG/CG. In addition, you can check the calibration results using the verification functions of the
instrument.

Using both the calibration and verification functions allows you to prevent calibration mistakes or improper
measurements due to failures.

Table 1-1 shows the relationships between the functions of the instrument and the network analyzer models
(refer to Section 3.1 Calibration).

Table 1-1 Calibrations That Can Be Executed with R17050

Model
Calibration
AH BH/BG CH/CG | CG+OPTI11
1port full calibration O O C O
Iport & normalize calibration @ O O O
2port full calibration O X o O
3port full calibration X X X O

NOTE:

1. Theinstrument is controlled by the network analyzer through the serial port (RS-232),
When the instrument is connected to the network analyzer, do not use the serial port (RS-232) for any other oper-
ations. Performing other operations may erase the data stored in the buili-in memory of the instrument.
For example, do not execute print operation with the printer port set to RS-232,

2. The frequency range of the instrument is 40MHz to 8GHz.
If the instrument is used outside of this range, the following error message is displayed.
"Out of range.
Cal data not found."”
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1.2 Standard Accessories

1.2

i-2

Standard Accessories
Table 1-2 shows a list of standard accessories for the instrument. If any of these are damaged or missing,

contact the nearest ADVANTEST sales office or representative.

Refer to the accessory by model number.

Table 1-2  Standard Accessories

Part name Model number Quantity
Torque wrench AQ03509 1
Control cable *1 A01290 I
Control cable *2 A01292 1
R17050 Operation Manual ER 17050 1

*1 ¢ Used for the R3765AH/BH/CH or R3767AH/BH/CH and provided when
option 01, 02 or 03 is installed.

*2 1 Used for the R3765AG/BG/CG or R3767AG/BG/CG and provided when
option 04, 05 or 06 is installed.
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1.3 Options

1.3 Options

Six kinds of options are provided depending on the shape of the RF port connector and the model of the net-
work analyzer.

Table 1-3  Options

Network analyzer Option No. PORT 1 PORT 2
R3765AH/BH/CH and | Option 01 Female Female
RITETAHBHICH 1oy 60 Male Male

Option 03 Male Female
R3765AG/BG/CG and | Option 04 Female Female
R3T6TAG/BG/CG Option 05 Male Male

Option 06 Male Female

Note : The control cable differs between the H series and G series.
Refer to Section 1.2 Standard Accessories.
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1.4 Notes when Using the Instrument

1.4 Notes when Using the Instrument

Connectable network analyzers

The instrument can be connected to the network analyzers R3765AH/BH/CH and R3767AH/BH/CH
with a system version of FOO or later.

When a network analyzer with a system version of E04 or earlier is used, contact ADVANTEST Cus-
tomer Engineering Corporation, or the nearest ADVANTEST sales office or representative.

The network analyzers R3765 AG/BG/CG and R3767 AG/BG/CG with a system version of AOL or later
can also be connected to the instrument.

Do not connect the instrument to the other network analyzers or equipment.

How to check the network analyzer version:
Press [SYSTEMY], {SERVICE MENU} and {FIRMWARE REVISION).

The system version is displayed in the second line as shown in Figure 1-1, where the version number is
indicated by an underfine.

R3767CH:42070602
SYSTEM:EQ0/070/Mar-17-1998
ROM:BO1/Dec 27 1996

Copyright (C) 1997 by ADVANTEST

Figure 1-1 System Version Display

Directivity of the RF port

The RF port has no directivity. Either of the RF ports can be used to connect the instrument to the net-
work analyzer.

Torque control on the RF port

Use the attached torque wrench to connect the measurement cable to the RF port. This torque wrench
allows you to control the connection torque for the RF port, maintaining constant impedance for the RF
port and assuring measurement accuracy.

Using an improper wrench not only deteriorates the measurement accuracy but also may damage the RF
port.

Tighten the cable connector until the
torque wrench headis angled 15 to 30
degrees away from the grip axis.

#: The specified torque is attained
when the torque wrench head is
angled approximately 5 degrees
away from the grip axis,

If the angle exceeds 5 degrees, the
tightening torque is automatically
reduced from this angle onwards.

Figure 1-2 Torque Control for the RF Port
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1.4 Notes when Using the Instrument

Operating environment
Do not drop the instrument.
The instrument is calibrated at 25°C. The accuracy assurance range is 25°C + 5°C.

If the instrument is used outside this range, the measurement accuracy will deteriorate. The typical value
of temperature characteristic is approximately 0.002 dB/°C.

Cleaning

Remove dirt from the panel with a soft cloth as required. Do not use organic solvents such as benzene
and acetone as they may damage the instrument,

Use a swab dampened with alcohol to gently wipe off dirt on the central conductor of the RF port. Since
dirt on the RF port causes the measurement accuracy to deteriorate, remove it as necessary.

Storing

When the instrument is not used, put it in the included wooden box and keep the box in an area which
is free of vibration and a fall.

The storage temperature range is -20°C to +60°C. Store the instrument within this temperature range.
Maintaining the RF port
The more the RF port connector is used, the faster it wilk wear.

Since a worn connector deteriorates the measurement accuracy, ADVANTEST recommends replacing
the connector when the periodical inspection is performed.

For more information on the periodical inspection and connector replacement, contact the nearest AD-
VANTEST sales office or representative.
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1.5 Replacing Parts with Limited Life

1.5 Replacing Parts with Limited Life

The R17050 uses the following parts with limited life that are not listed in Safety Summary.

Replace the parts listed below after their expected lifespan has expired.

Part name

Life

RE port connector

1000 times of mating and demating (Typical)

Torque wrench

5000 times of operations {Typical)
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P
2, OPERATION

2. OPERATION

This chapter describes the names of each part on the panel and the basic operation.

2.1 Panel Description

2.1.1 Front/Rear Panel

<

O] p=rorr 1 poRT 2 ([ T]

A MAX 421 dBm $30V DG
AYOID STATIC DISCHARGE

| AD\BNTEST Ri7050
AUTOMATIC CALIBRATION KiT

L\S&%ﬁn Rs-252 {J

PROSE
/ 11| G I

AN

3 4

/
/
e)®

Figure 2-1 Front/Rear Panel

PORT 1
PORT 2
PROBE POWER Connector used to supply power to the instrument

RF ports connected to the TEST ports of the network analyzer

B I R S .

RS§-232 Serial port used for communication between the instrument and
network analyzer
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2.1.2 Rear Panel

2.1.2 Rear Panel
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Figure 2-2 Rear Panel
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2.2 Operation .

2.2 Operation

This section describes how to calibrate the network analyzer using this instrument.

Use the network anatyzer panel (or remote programs) to perform the operations of the instrument. Fog infor-
mation on verification, refer to Section 3.2 Verification.

Calibration must be carried out under the actual measurement conditions. For infofmation on how to set the
measurement conditions, refer to the operation manual for the network analyzer.

2.2.1 2PORT FULL CALIBRATION

This section describes 2port full calibration en the CH model network analyzer.

NOTE:  For other models, connect the RF port referring to Appendix A.1 RF Port Connection Summary.

1. Connect the control cable between the instrument and network analyzer. There
are two Probe POWER connectors on the network analyzer. Either of them can
be used (see Figure 2-3).

R5-232 (EtA-232-D)

/

Probe POWER

T

FORT-1 PQRT-2|

R17050

r

Control cable

Figure 2-3 Connecting the Control Cable

2. Connect the RF ports of the instrument to the test ports of the network analyzer
(sce Figure 2-4), using the cable that is actually used to measure the DUT.
The RF port of the instrument has no directivity. Feel free to select port combi-
nations.

afnaooooa

=G TEST FoRT

Figure 2-4  RF Port Connection
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2.2.1 2PORT FULL CALIBRATION

2-4

3.

Set the measurement conditions actually used for the DUT,

CAUTION:  Be sure to set the measurement frequency, number of measurement
poinis, sweep time, resolution bandwidth and output power before cal-
ibrating.

Press [FUNCTION], {AUTO CAL] and {2PORT FULL CAL).

Calibration and verification are started and the messages shown below are dis-
played to indicate the operating status. Pressing {ABORT] stops the calibration.

AUTO CAL: communicating

The ID (identification number) of the instrument is being transferred to the net-
work analyzer.

Loading AUTO CALIL data( .. %)

Reference data for the instrument is being transferred to the network analyzer.
If the calibration data has already been stored in the network analyzer, this oper-
ation is not executed.

(The reference data is specific to each automatic calibration kit. The reference
data is used to calculate calibration data, or is used as the reference data at the
time of verification.)

AUTO CAL: checking port connection

The RF port connection between the instrument and network analyzer is being
checked.

AUTO CAL: calibrating
The calibration data is being read from the memory.

AUTO CAL: wait for sweep

The measurement for calibration is being carried out.

AUTO CAL: calculating
Calculation for calibration is being performed,

VERIFICATION: wait for sweep
The measurement for verification is being carried out.

VERIFICATION: calculating

The calculation used for verification is being performed.

Completed

Calibration has been completed.
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2.2.2 1PORT & NORMALIZE CALIBRATION

When the following error messages are displayed during operation, take the
appropriate action as described below,

Can’t find AUTO CAL KIT. Please check cal kit I/F 11!

Action: Calibration is stopped.
Check the connection of the control cable.

PORT connection error. Please check port connection !!!

Action: Calibration is stopped.
Check the connection between the RF port of the instrument and the
measurement port of the network analyzer,

When no message is displayed after the message "Completed,” the verification
has been completed successfully.

If the verification result exceeds the acceptable value, the message "Caution!
Please check verification results" and detailed results are displayed. Pressing
{Exit} after this message sets the DUT to measurement standby status.

Connect the DUT to the network analyzer to measure it.
For more information on how to measure a DUT, refer to the operation manual
for the network analyzer.

1PORT & NORMALIZE CALIBRATION

This section describes 1port & Normalize calibration for the AH model network analyzer.

For other models, connect the RF port referring to Appendix A.1 RF Port Connection Summary.

Connect the control cable between the instrument and network analyzer.(see Fig-
ure 2-3).

Connect the RF ports of the instrument to the test ports of the network analyzer
(see Figure 2-5), using the cable that is actually used to measure the DUT.

The RF port of the instrument has no directivity. Feel free to select port combi-
nations.

Figure 2-5 RF Port Connection

2-5



R17050 Automatic Calibration Kit Operation Manual

2.2.3 1PORT FULL CALIBRATION

3. Set the measurement conditions actually used for the DUT.

CAUTION:  Be sure to set the measurement frequency, number of measurement
points, sweep fime, resolution bandwidth and output power before cal-
ihrating,

4. Press [FUNCTION], fAUTO CAL} and {IPORT & NORMALIZE).
Calibration and verification are started. (Refer to item 4. in Section 2.2.1 2PORT
FULL CATLIBRATION.

5. When no message is displayed after the message "Completed,” the verification
has been completed successfully.
If the verification result exceeds the acceptable value, the message "Caution!
Please check verification results” and detailed results are displayed. Pressing
{Exit} after this message sets the DUT to measurement standby status.

6. Connect the DUT to the network analyzer to measure it.

For more information on how to measure a DUT, refer to the operation manual
for the network analyzer.

223 1PORT FULL CALIBRATION

This section describes Iport full calibration for the AH model network analyzer.

NOTE:  For other models, connect the RF port referring to Appendix A.1 RF Port Connection Summary.

1.~ Connect the control cable between the instrument and network analyzer. (see Fig-
ure 2-3).

2. Connect the RF ports of the instrument to the test ports of the network analyzer
(see Figure 2-6), using the cable that is actually used to measure the DUT.
The RF port of the instrument has no directivity. Feel free to select port combi-
nations.

o

conn00o0a
i
0

g
[
E I
5

Directivity bridge

Figure 2-6 RF Port Connection
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3

2.24 2PORT FULL CALIBRATION for the R3966 Three-Port Test Set

Set the measurement conditions actually used for the DUT.

CAUTION:  Be sure to set the measurement frequency, number of measurement
points, sweep time, resolution bandwidth and output power before cal-
ibrating.

Press [FUNCTION], {AUTO CALJ and {IPORT FULL CAL).
Calibration and verification are started. (Refer to item 4. in Section 2.2.1 2PORT
TULL CALIBRATION,

When no message is displayed after the message "Completed,” the verification
has been completed successfully.

If the verification result exceeds the acceptable value, the message "Caution!
Please check verification results” and detailed results are displayed. Pressing
{Exit} after this message sets the DUT to measurement standby status.

Connect the DUT to the network analyzer to measure it.
For more information on how to measure a DUT, refer to the operation manual
for the network analyzer.

2.24 2PORT FULL CALIBRATION for the R3966 Three-Port Test Set

This section describes how to calibrate the instrument which is used with the network analyzer and R3966

A/B three-port test set.

1.
2.

Connect the test set to the network analyzer.

Connect the control cable between the instrument and network analyzer.(see Fig-
ure 2-3).

Set the measurement conditions actually used for the DUT.

CAUTION: Be sure to set the measurement frequency, number of measurement
points, sweep time, resolution bandwidth and output power before cal-
ibrating.

Connect the RF ports of the instrument to the test ports of the network analyzer
(see Figure 2-7), using the cable that is actually used to measure the DUT.

The RF port of the instrument has no directivity. Feel free to select port combi-
nations.
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2.24 2PORT FULL CALIBRATION for the R3966 Three-Port Test Set
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Figure 2-7 RF Port Connection

Press [MEAS], {TEST-PORT CONNECTION A(P1-P2)].

Press [FUNCTION], {AUTO CAL} and {2PORT FULL CAL}.
Calibration and verification are started. (Refer to item 4. in Section 2.2.1 2PORT

FULL CALIBRATION,

When no message is displayed after the message "Completed," the verification

has been completed successfully.

If the verilication result exceeds the acceptable value, the message "Caution!
Please check verification results" and detailed results are displayed. Pressing
{Exit} after this message sets the DUT to measurement standby status.

Connect the RF ports of the instrument to the test ports of the network analyzer
(see Figure 2-8}, using the cable that is actually used to measure the DUT,
The RF port of the instrument has no directivity. Feel free to select port combi-

nations,
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Figure 2-8 RF Port Connection
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10.

11.

12.

13,
14.

15.

16.

17.

2.2.4 2PORT FULL CALIBRATION for the R3966 Three-Port Test Set

Press [MEAS], (TEST-PORT CONNECTION B(P1-P3)].

Press [FUNCTION], {AUTO CAL} and {2PORT FULL CAL}.
Calibration and verification are started. (Refer to item 4. in Section 2.2.1 2PORT
FULL CALIBRATION.

When no message is displayed after the message "Completed,” the verification
has been completed successfully.

If the verification result exceeds the acceptable value, the message "Caution!
Please check verification results" and detailed results are displayed. Pressing
{Exit} after this message sets the DUT to measurement standby status.

Connect the RF ports of the instrument to the test ports of the network analyzer
(see Figure 2-9), using the cable that is actuaily used to measure the DUT,

The RF port of the instrument has no directivity. Feel free to select port combi-
nations.

[

!
!

l

i
| s
; =
oooe
| ocamo
] =]

= s : TEST PORT | TEST PORT
R3966A 3-PORT TEST SET
[TEST PORT 2 TEST PORT 1 TEST PORT &

(o]

ponaoaoo
]
0
a
n

Figure 2-9 RF Port Connection

Press [MEAS], {TEST-PORT CONNECTION C(P2-P3)].

Press [FUNCTION], {AUTO CAL} and {2PORT FULL CAL}.
Calibration and verification are started. (Refer to item 4. in Section 2.2.1 2PORT
FULL CALIBRATION.

When no message is displayed after the message "Compieted,” the verification
has been completed successfully.

If the verification result exceeds the acceptable value, the message "Caution!
Please check verification results” and detailed results are displayed. Pressing
{Exit} after this message sets the DUT to measurement standby status.

If the results for CONNECTION A/B/C are normally verified, all ports have no
problem. _

Connect the DUT to the test set to measure it.

For more information on how to measure a DUT, refer Lo the operation manual
for the network analyzer.
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2.2.5 3PORT FULL CALIBRATION

2.2.5 3PORT FULL CALIBRATION

This section describes 3port full calibration on the CG+OPT11 model network analyzer,

NOTE:  For other models, connect the RF port referring to Appendix A.1 RF Port Connection Summary.

1. Connect the control cable between the instrument and network analyzer, There
are two Probe POWER connectors on the network analyzer. Either of them can
be used (see Figure 2-10).

—

[@ =] ==
/

PORT-1 PORT-2

R17050

1T

Probe POWER

Control Cable
Figare 2-10  Connecting the Control Cable

2. Set the measurement condittons actually used for the DUT,

CAUTION: Be sure to set the measurement frequency, number of measurement
Ppoints, sweep lime, resolution bandwidth and output power before cal-
ibrating.

3. Connect cables between the RF ports of the instrument and PORT 1 and PORT 2
of the network analyzer (see Figure 2-11), using the cable that is actually used to
measure the DUT.

The RF port of the instriment has no directivity. Feel free to sclect port combi-
nations.

Figure 2-11  RF Port Connection

2-10



R17050 Automatic¢ Calibration Kit Operation Manual

2.2.5 3PORT FULL CALIBRATION

Press [FUNCTION], {AUTO CAL}, {3PORT FULL CAL} and {P1-P2).
Calibration 1s started.

When the message "Completed” is displayed, the calibration between PORT 1
and PORT 2 has been completed.

Connect cables between the RF ports of the instrument and PORT 1 and PORT 3
of the network analyzer (see Figure 2-12).

o00o00600 _

[+]
z
3
¢l
=
A

Figure 2-12  RF Port Connection

Press {F1-P3).
Calibration is started.

When the message "Completed" is displayed, the calibration between PORT 1
and PORT 3 has been completed.

Connect cables between the RF ports of the instrument and PORT 2 and PORT 3
of the network analyzer (see Figure 2-13).

—

% eQ0o0caon

[

Figure 2-13 RF Port Connection

Press {P2-P3}.
Calibration is started.

When the message "Completed" is displayed, the calibration between PORT 1
and PORT 3 has been completed.,
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2,25 3PORT FULL CALIBRATION

9. Press {DONE}.
The 3port full calibration is executed.
When the message "Completed” is displayed, the calibration has been completed.

10. Connect the DUT to the network analyzer to measure it.

For more information on how to measure a DUT, refer to the operation manual
for the network analyzer.
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3. FUNCTIONAL DESCRIPTION

FUNCTIONAL DESCRIPTION

The instrument is capable of performing both calibrations and verifications.

When calibration is executed, verification is also executed to verify the measurement accuracy.

Calibration

In calibration error factors are determined under the conditions of the predetermined measurement frequency,
number of measurement points, sweep time, resolution bandwidth and output power, and correction values
are calculated to remove errors which may occur in the subsequent measurements.

Calibration that can be executed with the instrumnent varies depending on the model of the network analyzer.

Table 3-1 shows the relationships between the functions of the instrument and the models of the network ana-
lyzer. (For more information on the RF port connection in each calibration, refer to Appendix A.1 RF Port
Connection Summary,)

Table 3-1 Calibrations That Can Be Executed with R17050

Model
Calibration
AH*1 BH/BG CH/CG | CG+OPT11
Lport full calibration Q= | O O o
1port & normalize calibration O *3 O O O
2pott full calibration O 4 X O O
3port full calibration X X X O

*1: Same as the CH model when the R396x series S-parameter test set is used.
*2: Effective when a directional bridge is used for reflection measurement,

*3:  Effective when a directional bridge is used for reflection measurement.
In the network analyzer measurements, A/R is used for the reflection measurement
and B/R 1s used for the transmission measurement.

*4: Can be executed when the R396x series S-parameter test set is used.

[FUNCTION] Displays the Function menu.
{AUTO CAL} Displays the auto calibration menu.
{IPORT FULL CAL} Executes the 1port full calibration.
{2PORT FULL CAL} Executes the 2port full calibration.
{3PORT FULL CAL} Displays the 3port full calibration menu.
{PI-P2} Obtains the calibration data between PORT 1 and PORT 2.
{P1-P3} Obtains the calibration data between PORT 1 and PORT 3.
{P2-P3} Obtains the calibration data between PORT 2 and PORT 3.

3-1



R17050 Automatic Calibration Kit Operation Manual

3.1 Calibration

3-2

{DONE}
{ABORT}
{Return}

{IPORT & NORMALIZE}

{ABORT}

{Return}

{More 172}

{RESULT ON/OFF}

{CAL-DATA LOAD)

{Return}
{More 2/2}

Executes the 3port full calibration.

Stops the calibration.

Returns to the auto calibration menu.

Executes the Iport full calibration and Normalize calibration.

Stops the execution of calibration.

Returns to the Function menu,

Dis'plays the auto calibration menu 2/2.

Turns the verification results display on or off.

ON:

OFF:

Always displays the results regardless of the
verification results,

Displays the resulis only when the verification results
exceed acceptable values.

Transfers the automatic calibration kit ID and reference data to the
network analyzer.

Even if the reference data has already been stored using the same
ID in the network analyzer, the data is overwritten,

NOTE

The instrument stores the ID (identification number} and
reference data in the built-in memory. When executing cali-
bration, the network analyzer reads the ID and reference
data from the built-in memory and stores them in ifs mem-
ory. If reference data has already been stored in the network
analyzer memory, the ID is read first, then it is compared
with the ID for the stored reference data. When the two IDs
match, the reference data is not transferred.

This reduces the amount of time required to transfer the ref-
erence data. Since the 1D and reference data are stored in
the backup memory, they are not erased when the power is
turned off or the initialization command "SYSTem:PRE-
Set" is executed.

The reference data of the automatic calibration kit is used to
calculate calibration data, or is used as the reference data
at the time of verification.

Returns to the Function menu.

Displays the aunto calibration menu 1/2.
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3.2

m
3.2 Vertfication

Verification

In verification, the measurement results are compared with the acceptable values specified by {LIMIT
LOGMAG]} and {LIMIT PHASE} of the Verification menu, When the measurement result exceeds the spec-
ified acceptable value, the message "Caution! Please check verification results.” and detailed data are dis-
played. When the measurement result is outside the specified range, the message "Verification completed"
and detailed data are displayed.

The errors listed below are verified. (For 1port full calibration, SI1 or $22 is verified and for 2port full cali-
bration, §11, 821, $12 or §22 is verified.)

*  Maximum value (magnitude or phase) of errors (absolute values) within the full measurement range

*  Maximum value (magnitude or phase) of errors (absolute values) within the specified measurement
range

'The measurement accuracy varies depending on the measurement conditions such as the measurement fre-
quency range. Root-mean-square errors are obtained for the full measurement range and specified range,
respectively. For example, to measure the band-pass filter with high accuracy, specify a passband as a range.
The range is set to AUTO by default. When AUTO is set, the range is automatically set to the center frequency
+10% of the current network analyzer range. When discrete frequencies are swept, the range is set to the mid-
dle measurement point £10%.

In addition, the judgment using an acceptable value can be made for the full measurement range or the spec-
ified range.

The initial setting is the full measurement range.

If the measurement result exceeds the acceptable value, carry out the performance test referring to Chapter
6. PERFORMANCE TEST.

The measurement accuracy of the instrument varies according to the measurement conditions. For more
information, refer to Appendix A.3, About Measurement Accuracy.

[SYSTEM] Displays the System menu.
{SERVICE MENU} Displays the Service menu.
{VERIFICATION) Displays the Verification menu.
{SET FREQ.1} Sets the first frequency of the specified range.
When "0" is entered, the AUTO setting is turned on.
{SET FREQ.2} Sets the second frequency of the specified range.

When "0" is entered, the AUTO sefting is turned on.
The range between the first and second frequencies is used.

{LIMIT LOGMAG} Sets the acceptable value for the magnitude (unit: dB, initial
value: 1 dB).

{LIMIT PHASE]} Sets the acceptable value for the phase (unit: degree, initial value:
10 degrees).

{JUDGE RANGE ALI/PART} Selects a judgment range (initial value: ALL).
ALL:  Pull measurement range
PART : Specified range

{ABORT} Stops the verification.
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3.2 Verification

(EXECUTE] *1

{RETURN}

Executes the verification independently of the calibration. The
results are always displayed regardless of the judgment results
obtained using the acceptable value,

When calibration is not executed, verification is also not executed
and the message "Can’t verify when CORRECT OFE" is dis-
played.

Returns to the Service menu.

*1:  Forthe R3765CG +0OPT11 or R3767CG +OPT11, this is changed to the { VERIFY, ] used to
display the following menus.

{VERIFY} menus
{IPORT FULL CAL}  Executes the verification for Iport full calibration.
{2PORT FULL CAL}  Executes the verification for Zport full calibration.
{IPORT & NORMALIZE)}

{3PORT P1-P2}
{3PORT PI1-P3}
{3PORT P2-P3}

[ABORT}
{Return}

Executes the verification for 1port and normalize calibration.

Executes the verification for 3port fuil calibration between PORT
1 and PORT 2.

Executes the verification for 3port full calibration between PORT
1 and PORT 3.

Executes the verification for 3port full calibration between PORT
2 and PORT 3.

Stops the verification.

Returns to the Verification menu.
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4.1

GPIB COMMANDS

4. GPIB COMMANDS

This chapter describes the GPIP commands used for remote programming.

For more information, refer to Section 7.1, "Command Syntax" in the programming manual Vol. 2 for this

instrument.

COLLECT

IEEE4838.2-1987

[SENSe: ICORRection: AUTO:COLLect[: ACQuire]

»  Function

*  Presence of command and query
» [EEE488.2-1987 mode
Command
Parameter
Response type
» IEEE488.1-1987 mode
Command
Response type

»  Description

IEEE488.1-1987

AFTPIAFZPIAN1PIAFP1P2IAFP1P3I
AFP2P3IAF3P

Executes auto calibration.

Command/Query

[SENSe:JICORRection: AUTO:COLLect[: ACQuire] <type>
<type>={F1PortlF2PortiN | PortiP 1P2IP1P3[P2P3[F3Port }
F1PIF2PIN1PP1P2IP1P3IP2P3IF3PINONE

AF1PIAE2PIANTPIAFP1P2IAFP1P3IAFP2P3IAF3P
011

Executes calibration.

IEEEA488.2 | IEEE488.1 ‘ .
Operation
parameter | command

FIP AFIP Iport full calibration

F2pP AF2P 2port full calibration

Ni1P ANIP 1port & Normalize calibration

P1P2 AFP1P2 Executes the calibration between PORT 1 and
PORT 2 to carry out 3port full calibration.

F1P3 AFPIP3 Executes the calibration between PORT 1 and
PORT 3 to carry out 3port full calibration,

P2P3 AFP2P3 Executes the calibration between PORT 2 and
PORT 3 to carry out 3port full calibration,

F3P AF3P 3port full calibration
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4.2 ABORT (COLLECT)

4.2

42

The parameters of the calibration data being executed are returned in
the IEEE488.2-1987 mode. However, "NONE" is returned when cal-
ibration is not executed.

In the IEEEA488.1-1987 mode, "1" is returned when the calibration
specified by the command is executed. Otherwise, "0" is returned.

Execute the F3P (IEEE488.2-1987) and AF3P (IEEE488.1-1987)
commands after completing calibrations between ports using the
P1P2/P1P3/P2P3 (IEEE488.2-1987) or AFP1P2/AFP1P3/AFP2P3

(IEEE288.1-1987) commands.

NOTE:

stops auto calibration.

Use the *OPC command to make sure that auto calibration has been completed and execute other com-

mands.
Example:
OUTPUT 31;"OLDC OFF"' ! IEEE488.2 mode

OUTPUT 31;"CORR:AUTO:COLL F2P" ! Executes auto calibration (2port full calibration).
QUTPUT 31;"*0QPC?" I Waits for the completion of auwto calibration.

ENTER 31;DUMMY

OUTPUT 31;"CORR:AUTO:VER?" ! Obtains the verification judgment resulty.

ENTER 31;JUDGES

ABORT (COLLECT)

1IEEE488.2-1987 IEEE488.1-1987

[SENSe:]JCORRection: AUTO:COLLect: ABORt ACABORT

Function Stops auto calibration.
Presence of command and query Command

TEEE488.2-1987 mode

Command [SENSe:[CORRection: AUTO:COLLect: ABOR¢
[EEEA488.1-1987 mode

Command ACABORT

Description Stops the calibration being executed.

When auto calibration is being executed, using the COLLECT command to execute another command
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4.3

4.3 VIEW
VIEW
IEEE488.2-1987 IEEE488.1-1987
[SENSe:JCORRection: AUTQ: VERification: VIEW VRES
*  Function Turns the verification result display on or off.
*  Presence of command and query Command/Query
+ IEEE488.2-1987 mode
Command [SENSe:JCORRection: AUTO: VERification; VIEW <bcol>
Response type on
« IEEE488.1-1987 mode
Command VRES<hool>
Response type 01
*  Description Selects ON or OFF for the verification result display.

When <bool>="ON," the verification results are displayed.
When <bool> = "OFF," the verification results are displayed if the
results exceed acceptable values.
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4.4 FREQUENCY

44 FREQUENCY
IEEE488.2-1987 IEEE488.1-1987
[SENSe:JCORRection: AUTO: VERification:FREQuency{ 112} VEREQ{112}
*  Function Specifies the first and second frequencies to determine the verifica-

4.4

Presence of command and query
IEEE488,2-1987 mode

Command

Parameter

Response type
IEEE488.1-1987 mode
Command

Parameter

Responge type

Description

tion range,

Command/Query

[SENSe:]CORRection: AUTO: VERification:FREQuency{ 112}
<real>

<real>
NR3 (real number)

VFREQ{112}<real>
<real>
NR3 (real number)

Specifies the frequencies used to determine the verification range.
Verification is executed in the full measurement range or in the range
specified using the first and second frequencies. (It does not matter
which frequency is larger.) If a frequency which is out of range is
specified, verification is executed up to the maximum (or down to the
minimum) frequency within the measurement range.

When "0" is set, the AUTO settings (the first frequency = the center
frequency - 10% and the second frequency = the center frequency +
10%) are made.
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4.5 MLIMIT
MLIMIT
IEEE488.2-1987 IEEE488.1-1987
[SENSe:]JCORRection: AUTO: VERification:MLIMit VLIML
«  Function Specifies an acceptable magnitude for the verification.
*  Presence of command and query Command/Query
= IEEE488.2-1987 mode
Command [SENSe:]JCORRection: AUTO: VERIification: MLIMit <real
Parameter <real>
Response type NR3 (real number)
+ IEEE488.1-1987 mode
Command VLIML<real>
Parameter <real>
Response type NR3 (real number)
*  Description Specifies an acceptable magnitude for the verification. (Unit: dB)
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4.6 PLIMIT
4.6 PLIMIT
IEEE488.2-1987 IEEE488.1-1987
[SENSe:JCORRection: AUTO: VERification: PLIMit VLIMP
*  Function Specifies an acceptable phase for the verification.
*  Presence of command and query Command/Query
+« [EEE488.2-1987 mode
Command [SENSe:JCORRection: AUTO: VER fication:PLIMit <real>
Parameter <real>
Response type NR3 (real number)
« IEEE488.1-1987 mode
Command VLIMP<real>
Parameter <real>
Response type NR3 (real number)
+  Description Specifies an acceptable phase value for the verification. (Unit:
degree)

4.6
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VERIFICATION

TEEE488.2-1987
[SENSe:]JCORRection: AUTO: VERification

R17050 Automatic Calibration Kit Operation Manual

e

4.7 VERIFICATION

IEEE488.1-1987
VFIPIVE2PIVNI1PIVFP1P2IVFP1P3|

VEP2P3
+  Function Executes verification,
*  Presence of command and query Command
= IEEE488.2-1987 mode
Command [SENSe:JCORRection: AUTO: VERification <type>
Parameter <type>={F1Port|F2PortIN1PortlP1P2|P1P3IP2P3}
+  TEEBA88.1-1987 mode
Command VFIPIVE2PIVNIPIVEP 1 P2IVEFP1P3IVEP2P3
»  Description Executes verification.
IEEE488.2 | IEEE488.1 .
parameter | command Operation
F1P VF1P 1port full calibration verification
Fa2p VF2P 2port full calibration verification
NIP VNIP 1port & Normalize calibration verification
PiP2 VFP1P2 3port full calibration portl-port2 verification
PIP3 VEFP1P3 3port full calibration portl-port3 verification
P2p3 VFP2P3 3port full calibration port2-port3 verification

NOTE:  When verification is being executed using the VERIFICATION command, executing another command

stops the verification.

Use the *OPC command to make sure that the verification has been completed and execute other com-

mands.

Example:

QUTPUT 31;"0OLDC OFF"
QUTPUT 31;"CORR:AUTO:VER"
QUTPUT 31;"*0PC?"

ENTER 31;DUMMY

OUTPUT 31;"CORR:AUTO:VER?"
ENTER 31;JUDGES$

I IEEE488.2 mode
! Executes verification.
! Waits for the completion of verification.

! Obtains the verification judgment resulis.
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4.8 ABORT (VERIFICATION)

4.8 ABORT (VERIFICATION)

IEEE488.2-1987 IEEE488.1-1987

[SENSe:}JCORRection: AUTQ: VERification: ABOR{ VABORT
*  Function Stops verification.

*  Presence of command and query Command

* IEEE488.2-1987 mode

Command [SENSe:JCORRection: AUTO: VERification: ABORt
* JEEE488.1-1987 mode

Command VABORT
»  Description Stops the verification being executed.
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4.9

VERIFICATION?

IEEE488.2-1987
[SENSe: JCORRection: AUTQ: VERification? VERIFY?

L]

Function

4.9 VERIFICATION?

IEEE488.1-1987

Obtains the judgment results using verification limits.

Presence of command and query Query

IEEF488.2-1987 mode
Command

Response type
IEEE488.1-1987 mode
Command

Response type

Description

[SENSe:]CORRection: AUTQ:VERification?
PASSIFAILIOFF

VERIFY?
1101-1

Obtains the judgment results using verification limits.

IEEE488.2 mede | [EFE488.1 mode

Verification result
response type response type

PASS 1 PASS
FAIL 0 FAIL
OFF -1 Verification not executed

When the verification result is equal to the acceptable value, the
result is judged as PASS.

The judgment result is stored when verification has been executed. If
verification is executed again, the judgment result is changed.
However, the instrument is initialized when the power is turned on or
the initialization command "SYSTem:PRESet" is executed.

When the system is initialized, the response value indicates that veri-
fication has not been executed.
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4.10 REPort?

410 REPort?

4-10

IEEE488.2-1987 : IEEE488.1-1987
[SENSe:JCORRection: AUTO: VERification: REPort? VREP?
«  Function Obtains the verification results (numeric data).

Presence of command and query Query
IEEE488.2-1987 mode

Command {SENSe:JCORRection: AUTQ:VERification:REPort?

Response type NR3 (real number}

IEEE488.1-1987 mode

Command VREP?

Response type NR3 (real number)

Description Obtains the verification errors.
Data is output in the sequence of <dB>, <deg>, <dB:>>, <deg> and so
on,

1. Data output sequence in 2port full calibration (16 items in total)

S11 magnitude (full range), S11 phase (full range), S11 magni-
tude (specified range), S11 phase (specified range)
S21 magnitude (full range), S21 phase (full range), S21 magni-
tude (specified range), S21 phase (specified range)
812 magnitude (full range), $12 phase (full range), $12 magni-
tude (specified range), S12 phase (specified range)
522 magnitude (full range), S22 phase (full range), $22 magni-
tude (specified range}, S22 phase {specified range)

2. Data output sequence in 1port full calibration (Four items in total)

Reflection magnitude (full range), Reflection phase (full range),
Reflection magnitude (specified range), Reflection phase (speci-
fied range)

3. Data output sequence in Iport & Normalize calibration (Eight
items in total)

Reflection magnitude (full range), Reflection phase (full range),
Reflection magnitude {specified range), Reflection phase (speci-
fied range)

Transmission magnitude (full range), Transmission phase (full
range), Transmission magnitude (specified range), Transmission
phase (specified range)

When verification has not been executed, the value "TE3R" is returned.
The judgment result is stored when verification has been executed. If
verification 1s executed again, the result is changed.

However, the instrument is initialized when the power is turned on or
the initialization command "SYSTem:PRESet" is executed.

When the system is initialized, the response value indicates that veri-
fication has not been executed.
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4,11 LOAD
4.11 LOAD
IEEEA488.2-1987 IEEE488.1-1987
[SENSe:JCORRection: AUT(G:LOAD VLOAD
= Function Transfers data from the automatic calibration kit to the network ana-
lyzer.

*  Presence of command and query Command
« JEEE488.2-1987 mode

Command [SENSe:]JCORRection: AUTO:LOAD
+ [EEE488.1-1987 mode

Command VLOAD
*  Description Transfers the 1D (identification number) of the instrument and refer-

ence data to the network analyzer. Even if the same ID data is stored,
the data is overwritten (see Note).

NOTE:

The instrument stores the ID (identification number) and refer-
ence data in the built-in memory, When executing a calibration,
the ID and reference data are read and stored in the network
analyzer memory. :

When the reference data has already been stored in the network
analyzer memory, the ID is read first, then it is compared with
the ID of the stored reference data. When the two IDs match, the
reference data is not transferred. This reduces the amount of
time required to fransfer the reference data,

This command reads and stores the ID and reference data
regardless of the execution of calibration.

Since the 1D and reference data are stored in the backup mem-
ory, they are not erased when the power is turned off or the ini-
tialization command "SYSTem:PRESet"" is executed,

The reference data is used to calculate calibration data, or is
used as the reference data at the time of verification.
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5. PRINCIPLE OF OPERATION

PRINCIPLE OF OPERATION

Figure 5-1 shows a block diagram of the instrument,

The instrument is equipped with Reference Unit 1 which is used for calibration and Reference Unit 2 which
is used for verification. The unique reference data for each reference unit is stored in the built-in memory.
The network analyzer calculates calibration data using measurement data and reference data recalled from
Unit 1 when performing a calibration, or compares the measurement data to the reference data from Unit 2
when performing a verification.

Reference unit 1

{

| — !
bORT | | I {for calibration) | I PoRT 2
i Reference unit 2 l

{for verification)

1

CPU

Va
|

4

S e SR S

Serial VO Probe power

I
I
I
ROM I
|
I
)

o ————— — -

Figure 5-1 R17050 Block Diagram

5-1






R17050 Autornatic Calibration Kit Operation Manual

6.1

6. PERFORMANCE TEST

PERFORMANCE TEST

This chapter describes how to execute the performance test.

Required Equipment

Network analyzer : R3767CH or R3767CG 1
RF cable : A01253-060 2
N-SMA conversion adapter :  HRM-5548 2
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6.2 Operation Procedure

6.2 Operation Procedure

1. Connect the control cable between the instrument and network analyzer.(see Fig-

ure 6-1).
RS§-232 (EI1A-232-D)
0 = ¢|:||:"| @'—]
o}

Probe POWER
Control'cable

Figure 6-1 Connecting the Control Cable

2. Connect the RF ports of the instrument to the test ports of the network analyzer
(see Figure 6-2), using the cable that is actually used to measure the DUT,
The RF port of the instrument has no directivity. Feel free to select port combi-
nations.

ana6o06on
0
0

fo:]
—
fual
o
=
o
(=3
bl
=

Figure 6-2 RF Port Connection
3. Press [PRESET].
4. Press [AVG], {IF RBW [ ]}, [3], [0] and [X1].
5. Press [IMENU], {POWER/, [0] and [X1].
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8.
9.

6.2 Operation Procedure

Press [SYSTEMY, {SERVICE MENU ), {VERIFICATION}, {SET FREQ. 1}, [1]
and [GHz].

Press {SET FREQ. 2}, [2] and [GHZz].
Press (LIMIT LOGMAG}, {1] and [X1].
Press {LIMIT PHASE], [1], [0] and [X1].

10. Press [FUNCTION], fAUTO CAL}, {More 1/2}, (RESULT ON}, {More 2/2} and

11.

{2PORT FULL CAL}

Check that the message "Verification completed" is displayed.
If the message "Caution! check verification results.” is displayed, the instrument
must be calibrated again,

If this happens, contact the nearest ADVANTEST sales office or representative.,

6-3






R17050 Automatic Calibration Kit Operation Manual

7.  SPECIFICATIONS

7. SPECIFICATIONS

Ttem

Specification

Electrical specifications

Frequency range

40MHz to 8GHz

Maximum input level

+10dBm

Measurement accuracy

0.05dB (typical value, at 20dB return loss)
Refer to Appendix A.3 About Measurement Accuracy.

Temperature coefficient

(.002dB/°C (typical value)

Connector torque

Electrical performance is satisfied when the RF connector is con-
nected with 78 Nem £ 10% of torque.

RF connector Option 01/04 | 3.5mm female to female
Option 02/05 | 3.5mm male to male
Option 03/06 | 3.5mm male to female
Connection to the network analyzer
Connectable network  Option 01/  |R3765AH or R3767AH
analyzers 02/03 R3765BH or R3767BH
R3765CH or R3767CH
Option 04/ |R3765AG or R3767AG
05/06 R3765BG or R3767BG
R3765CG or R3767CG
Control Controlled through the serial port (RS-232)
Power supply Power is provided by the probe power supply

115V o+ 15.5V}).

General specifications

Operating environment Temperatre | +20°C to +30°C
range
Relative 80% or lower (no condensation)
humidity
Storage temperature range -20°C to +60°C
External dimensions Approximately 85 (W) x 33 (H) x 116 (D) mm
Mass 500g or less
Packed unit mass 2.5kg or less
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APPENDIX

A.1  RF Port Connection Summary

APPENDIX

The following diagrams show the RF port connections when calibrating the AH, BH, CH, AG, BG or CG

model of network analyzer.

A.1.1 AH and AG models

1. 1port full calibration

I

ooponoaoon
d
a

]
IS
5
3
bl

Directivity bridge

Figure A-1  AH and AG models 1port full calibration

2. 1port & Normalize calibration

cooonoong

Directivity bridge

Figure A-2  AH and AG models lport & Normalize calibration
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A.1.1 AH and AG models

3. 2port full calibration

P

opooonoo

)
}

I

Figure A-3  AH and AG models 2port full calibration

A2
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A.1.2 BH and BG models

A.1.2 BH and BG models

1. 1port full calibration

[
]
% = .

Olooo 2
Olon 2o
= [mim)
o o | s o v
= ool

] TEST PORT 1
Z‘I.

Figure A-4 BH and BG models 1port full calibration

2. lport & Normalize calibration

o0nn0aann

[mI] TEST PORT 1

Figure A-5 BH and BG models 1port & Normalize calibration
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A.1.3 CH and CG models

A.1.3 CH and CG models
1. 1port full calibration (PORT 1)

-1on3ua00ga

18 TEST PORT

Figure A-6  CH and CG models 1port full calibration (PORT 1)

2. iport full calibration (PORT 2)

o0a0000ca

Figure A-7 CH and CG models 1port full calibration (PORT 2)
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A.1.3 CH and CG models

3. Iport & Normalize calibration

cgogoooon

Figure A-8 CH and CG models Iport & Normalize calibration

4. 2port full calibration

sooasaono

Figure A-9 CH and CG models 2port full calibration
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A.2 Error Messages

A.2  Error Messages

Error message

Description

Can’t find AUTO CAL KIT.
Please check cal kit I/F 11!

A communication error between the network analyzer and R17050.
Check the connection of the control cable.

PORT connection error.
Please check port connection !!!

A connection error of the R17050 RF port.
Check that the measurement cable is connected between the net-
work analyzer TEST PORT and R17050 RF PORT.

Caution! Please check verification resulis.

This is displayed when the verification result exceeds the accept-
able value.

Can’t verify when CORRECT OFF.

This is displayed when verification is executed without calibration.
Verification can be executed only after calibration.

However, when only normalize calibration is executed, verification
cannot be executed.
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A3 About Measurement Accuracy

A.3  About Measurement Accuracy

This appendix describes the measurement accuracy of the S-parameter for the network analyzer calibrated
with this instrument.

The instrument has been calibrated in the factory before shipment. The calibration values are traced back to
the organization of standard according to the errors specified by a standard deviation. Figure A-10 through
Figure A-13 show the measurement accuracy according to this trace error.

In addition to the trace error, errors are caused by environment temperature, secular changes, reproducibility
of mating and demating the RF connectors and deterioration of connector. A sum of those errors is a total
error. Figures Figure A-14 through Figure A-19 show the measurement accuracy (which is typical) calculated
from the total error. Only the measurement accuracy for the magnitude is shown in those figures. For infor-
mation on the measurement accuracy for the phase, refer to the correlation between the magnitude and phase
measurement accuracy shown in Figure A-20.

100

N
;
|

P

YA

Measurement accuracy [dB]
|
T
LAY

Byl

0.1

0 § 10 15 20 25 30 35 40 45 50
DUT return loss [dR]

Source match/Load match 10 [dB]
— — — Source match/Load match 20 [dB]
------ Source match/Load match 30 [dB]

Figure A-10  Reflection Magnitude: Measurement Accuracy Calculated from Trace Error (o)
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A.3 About Measurement Accuracy
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Figure A-11  Reflection Phase: Measurement Accuracy Calculated from Trace Error (G)
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0.001

0 5 10 15 20 25 30 35 14 45 50
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Figure A-12  Transmission Magnitude: Measurement Accuracy Calculated from Trace Error (¢)
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A3 Abont Measurement Accuracy

15 20 25 0 35 40 45 50
DUT return loss {dB]

Source match/Load match 10 fdB]
— — — Source match/Load match 20 [dB]
------ Source match/Load match 30 [dB]

Figure A-13  Transmission Phase: Measurement Accuracy Calculated from Trace Error (&)
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Measurement accuracy [dB]
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0.0
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1000

2000 3000 4000 5000 6000 7000 8000

DUT return loss [dB]
~—— DUT return loss 10dB

=== DUT return loss 10dB
------ DUT return loss 10dB

Figure A-14  Reflection Magnitude: Total measurement Accuracy (Source match/Load match=10dB)

A-9



R17050 Automatic Caltbration Kit Operation Manual

A.3 About Measurement Accuracy
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Measurement accuracy [dB)

1.4
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0 1600 2600 300 4000 5000 5000 7000 8000

Frequency [MHz]
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= — DUT return loss 10dB
------ DUT return loss 10dB

Figure A-15 Reflection Magnitude: Total measurement Accuracy (Source match/Load match=20dB)
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Figure A-16 Reflection Magnitude: Total measurement Accuracy (Source match/Load match=30dB)
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A3 About Measurement Accuracy
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Figure A-17 Transmission Phase: Total measurement Accuracy (Source match/Load match=10dB)
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Figure A-18 Transmission Phase: Total measurement Accuracy (Source match/Load match=20dB)
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A.3 About Measurement Accuracy
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Figure A-19 Transmission Phase: Total measurement Accuracy (Source match/Load match=30dB)
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





