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Development of high performance Vector Signal Generator “MG3710A”
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We have developed the MG3710A Vector Signal Generator for modern wireless communication
systems using wider bands and getting more complex. The MG3710A has excellent RF perfor-
mances and abundant functions. The MG3710A can have two RF ports, each of which outputs two
individual signals. Thus, it can output up to four individual signals. Normally, several vector sig-
nal generators are needed for testing wireless communication systems to generate complex signals

signal generator.

such as “Wanted signal+Interfering signal”
nal”. However, an MG3710A with two RF ports can provide these signals with no additional vector

, “Wanted signal + Delayed signal” “Multi carrier sig-
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Front view of MG3710A Vector Signal Generator
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-

-1.0 S

-2.0 S
-3.0
-4.0

Frequency response [dB]

-=-=-Correction : Off
.0 ——Correction : On
-6.0 '

-50 -40 -30 -20 -10 0 10 20 30 40 30
Frequency offset form carrier [MHz]
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Improvement of frequency response by a correction
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4.2.2 1/Q Calibration ##8E

ANIMUE FRAEIRTILNQ E 5% RFE 5 ICA M DB AZ
ey D5, B 10 ICEAREHRERT 2y D AN IIEF D
BlZRd,

EAE T ay 712 1 MHz D_N—2ZRIES (1IQE ) &
1000 MHz ® LO & 5% A L7=#54, 1001 MHz IZZ573(5 528
HEn s, Los LIS R OIS FERERICIE 1001 MHz LISMCY,
1000 MHz & 999 MHz OALEIZE B DSBS, ZnHDE
TR E AR T 0y 7 ORISR 52TV T A THY,
ENENFXIT V=0, A A=V L AR ALMTID,

Baseband Signal | Modulated Signal |

=1 MHz tone Quadrature :_ _=_1 (_)(_)1_ M_H_Z_tgrle_ - _:
—_——
Modulator
Local Signal
=1000 MHz
g ——
Level 4

Modulated Signal

Unwanted Signal

Carrier

Response Leak

1
1
1
1
1
1
1
1
1
1
I Image
1
1
1
1
1
1
1
1
1

999 MHz 1000 MHz 1001 MHz =Frequency

10 HREFHROANNES
The input-and-output signal of a quadrature modulator

TERD I MAZ B I AL TR A2 74 7 o 7 DFf
HRATHTLT—EDMRREMEIRL T, BEFIREDOZE(ICK
DRFEDEAVITHIIE T DI LN TER o7, MG3T10A TIEFEA
Lt T oy ) OFRFEA AR TITH, 1/Q Calibration HEEEZTEH
L7,

FAEZATH=OITIE, HONCDERE IR T vy 7 O REE
NOUENDD, NI IMAG FRAERNORIEE Sa L, Ay
LT FFA Y2 E DAERRERE TRIE T 27 EN— K TH D
B3, ZOFETITRBEOT NTIMBHIE SR 2 R L2 TERb2
VY, MG3710A 135 BAFITICNEID ALC W& O 8T, A
IRT LT FIAYRNAY = A= L2 L OHE S BT,
MG3710A H{RTOEARA BMas~7 17 ORIEMREZ KHLT-,

11 1% 1/Q Calibration ¥§REIZLVF YU TV —2 A A—TL
RUABREDIEALT &7y NLIb D ThD, MilEETTD
ZEIZEY, ¥V TI—213-70~-60 dB FREE, A A—TL AR R
13-60 dB FREL L7z, 1

T UY5 27 =%/, No.88 Mar. 2013

30 (8)

0 T T
-10 - SoT===T ‘\
’ __n_l\.‘v\ e 'I’ ==
g -20 *--_’l.l‘;ﬂ‘._ '," v :p’\‘/f :V i
~ 30 s
8 40 ----No calibration
.E 50 — After calibration
S
O 60 PN A\j.\
-70 WVV@@V&M
-80
0 2000 4000 6000
Frequency [MHz]
0
-10 ----No calibration
E -20 ——After calibration
] Y
3 8 ) W Rl W i
& -40 [N T \!
g ‘l' ‘ h'
o 20 (¥ '
FIP_GO | v \A Al .y A A /'\_Av/\_;_/
E VW
-70
-80
0 2000 4000 6000
Frequency [MHz]

11 HEMEEICEDX YT —7, A A=V AR ADOYE
The improvement of the carrier leak and image response by
a calibration

4.3 1Qproducer™
431 MG3710A L TOEM/\2 —ER

13k 1Qproducer (345 PC TOHEELHITELL T, B 12 a
IR GUI i 2 T e, 20 GUHES T AL — R —RIC LDk
EZRHREL TWDT2dD, oy T R L BRI LV, 22T,
Sy F 3V HEL TR 12 b T3 GUI &7zl fEpk Lz, Zo
Ly F ARSIV AD GUI TR b E LT EIC > TnD, F
7o, RIENTA—Z DR ZMEFARIRITTHZEITEY PC THEITL
ToEED GUI L _TU U Vet LTz,
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. LTE 1Qproducer for MG3710

aaaaaa

a:PC THE{TL7- LTE IQproducer
LTE IQproducer running on PC

[ Easy Setup (LTE FDD) =
[ om By W Bm oW e W oA oA J&] || o sero |

TestType BS Test/E-UTRA Test Models
EUTRA 2 Roll Off
s ETM11 [Bandwidth  SMHz Cell lDl 1 ony | 0 T A | lesa

System LTE

Pattern Sefting

Package | LTE_FDD

b :MG3710A TZ47L7= LTE IQproducer
LTE IQproducer running on MG3710A

12 PC & MG3710A TIATH ® IQproducer™ (LTE 1Qproducer)
Screen images of IQproducer™ running on PC and
MG3710A

ZOMITE, VTV EA LT A B RR I TS DM RE A 15
D128, WA T TR RKB AR NS B AT ~Dr—F
#Zf75 1 Calculation & Load], SHITHEAENIZE—RLIZIKTE
A= RS Calculation & Play ] &v) 2 SOfkEE 8
MMU7z, ZNEOXHNGIZEY MG3710A TIEES AR TR
NRE—=HAERL, H1TED, BilZIE, LTE MmO RERER
F T 52— ThiuX, #ERRIE 5O, ArikiEa#INe
TlCalculation & Play J#Re4 FEON 37721) C LTE EEHm 0%
ERBCLELINDEHFE RN THIENTE, WK F— 4
NG ) ETORMEEZ RIBIZMIK L L2, 2TV H GUI
DAERREBAED RG22 HMEAIZIY, VT VA LA B RE I
VEild D B2 BT,

432 MSR xS

IR, ZROMRRIEE AT ABRHENALOZD, 1 50
Kot R T D HERLERIGE S AT LE PR =520 %< o> T
&7-, 3GPP T% MSR tL T TS37.104/TS37.141 |2 UTRA,
E-UTRA, UTRA BL GSM/EDGE D JHIZ 75 @R
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AT LY IR — T DB MR O R AR AR BUE S BUE SN DI
Ao el

MSR 1%, B 13 OISR RN — o8 g Hic 3
O RLDBERKEOE Z THESND VT ITE 5%
EERBRICH T2 A A ENRESN TND, BrdiEEH
WOMEHEMAEGDEDEEIY LTV T L —hOENBEE
7%, ZOMBIZLY, HERDRT MG SR AERRTILE R 5 —
VHERIZENT, AR RLRD, ARSIDEIGSF— D
FARXNKREL 2DV ST MR STz, ZD72, BipdimlEH
FDIE Fa A B DEDLIENH LA o7, L, MG3710A |2
SN TNDR—ZUR FPGA ICE DY 7 VAL E T
DORIBEE R T D LN TE,

MSR XG5 — A plik eI 1Qproducer™IZL 5
R — AR TET T, MG3710A BT 2 X — AR
FPGA ICL VY TNV BB RR A A0 5o, ERD~I IV
BRAZTITEEL) -7 MSR EBDAERL, HEEHL,

i FAYR—rT SR

D :E-UTRA D :UTRA A : GSM

Multi-Standard Radio D15 S E2 &5l

v

@RBW  10kHz | ATT  10dB
@VBW  300Hz | SWT

-10.00dBm Pos & Neg 10001 points

r2.110 000GHZ Span 40.000 000MHz

o — Jjo- @& ®- B G |
Multi-Standard Radio D{ES D AR LS L]

13 Multi-Standard Radio {5 =Dl
The example of a Multi-Standard Radio signal
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5 FER®E

& 112 MG3710A O FEHKERT,

6 LIV

IR, AL AHE T MRS o AT A ITKHIS ATREZR <7 b
IR Ty MG3710A ZBH¥EL 72, MG3710A [T AR IEAR
PERED K #F LW RE DB A 1TH>Z & T, LTE FDD/TDD,
W-CDMA, GSM ¥ DL Z@EIEbLLAA, I LAN,
Bluetooth 72X D a—hLrPUAYL X, GPS, BEIAEER X
T LI EZEXFR MR AT NI AT REE LT, 5%, ELT
BRI SR ORI B e 2 — a2, BR@(E Bl
DOEALERBIZEBRL TV,

TEELIRESIZ MG3710A DO FEHIF —2THY, (FREESH
HYERETIT RV,

Windows®i, k[E Microsoft Corporation @, K[E, HAR
FOZDOMDENC I T DB ERARE F LA T,

SE X

1) UpH, B, E%, R, B
“MG3700A DBi% —ab ¥ &A%y N —7EBLC T T,
TLVYT =71V 83 &, pp.10—18(2006.09)

2) 3GPP TS 37.104
3rd Generation Partnership Project;
Technical Specification Group Radio Access Network;
E-UTRA, UTRA and GSM/EDGE;
Multi-Standard Radio (MSR) Base Station (BS)
radio transmission and reception

3) 3GPPTS37.141
3rd Generation Partnership Project;
Technical Specification Group Radio Access Network;
E-UTRA, UTRA and GSM/EDGE;
Multi-Standard Radio (MSR) Base Station (BS)

conformance testing
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# 1 MG3710A <7 MUE B34 1 S
Specifications of MG3710A Vector Signal Generator

JE 5K A AP

1st SG

2nd SG

9 kHz~2.7 GHz
9 kHz~4 GHz
9 kHz~6 GHz

9 kHz~2.7 GHz

(MG3710A-032)
(MG3710A-034)
(MG3710A-036)

(MG3710A-062)

9 kHz~4 GHz
9 kHz~6 GHz

(MG3710A-064)
(MG3710A-066)

Sy fiERE 0.01 Hz

1st SG: MG3710A-043/143 HRH&H#L,
2nd SG:MG3710A-073/173 Ri&#k

v~ ot il

1st SG:MG3710A-041/141 #5#, 042/142 #4#
2nd SG:MG3710A-071/171 54, 072/172 #5#
—144 dBm~+30 dBm

K%

LA
50 MHz=, <400 MHz 400 MHz=, =3 GHz

+20 dBm<, =+23 dBm *0.6 dB

+17 dBm<, =+20 dBm *0.6 dB

+10dBm<, =+17 dBm +0.6 dB *0.6 dB

—2dBm=, =+10dBm +0.6 dB *0.5dB

—40 dBm<, <-2dBm +0.5dB *0.5dB

—110 dBm<, =-40dBm +0.5dB *0.5dB

—120 dBm<, =-110dBm +0.5dB *0.7dB

—127 dBm<, =-120 dBm +0.7dB *1.0dB

—136 dBm<, =-127 dBm +1.5dB typ. +1.5dB typ.

-30 dBm=HJj L~ =+5 dBm, CW, HJJEEENG0A 78k 10 kHz 2L Bz
W,

FERAREATIT A

T
an
=
"

<-62 dBc (-70 dBc typ.)
<-68 dBc (-76 dBc typ.)
<-62 dBc (-76 dBc typ.)
<-56 dBc (-70 dBc typ.)
<-50 dBc (-64 dBc typ.)

(100 kHz =8} #=187.5 MHz)
(187.5 MHz <JEl## =750 MHz)
(750 MHz <& #=1.5 GHz)
(1.5 GHz<JA ¥ # =3 GHz)

(3 GHz<J& ¥ =6 GHz)

SSB (i ARMEE Phase Noise Opt.: <200 kHz, CW, 20 kHz =7t » MW\ T

<-140 dBc/Hz (nominal) (100 MHz)
<-131 dBc/Hz typ. (1 GHz)
<-125 dBc/Hz typ. (2 GHz)

7> YYF s =%/ No.88 Mar. 2013 33(11) mEEREN 7 R VIE S 38 EER MG3710A O Bi%E



AT

AU VRS

CAL HEREFEITRIZB W,
MG3710A-043/143 A:H5H
W-CDMA (Test Model 4) Z5 ik

H 0 JE %5 : 800 MHZz~900 MHz, 1800 MHz~2200 MHz,
H L~ =+7 dBm (MG3710A-041/141 REE#HEE) ,
H 1~ =+13 dBm (MG3710A-041/141 ##H5) 1238 C,

=0.6% (rms) typ.
GSM Z iy

Hi 7783 %5 : 800 MHZz~900 MHz, 1800 MHz~1900 MHz,
L1 =47 dBm (MG3710A-041/141 RHEHF) ,
H L~ =+13 dBm (MG3710A-041/141 $5#8F) 1286\ C,

=0.8° (rms) typ.
EDGE Z#iR§

H 773 %% : 800 MHz~900 MHz, 1800 MHz~1900 MHz,
HHL~L <+7 dBm (MG3710A-041/141 ARHEHIs)
H AL~ =+13 dBm (MG3710A-041/141 ##8) 1286\ T,

=0.8% (rms) typ.
LTE (20MHz Test Model 3.1)Z ki

H AW %% : 600 MHz~2700 MHz,
H L ~L <+7 dBm (MG3710A-041/141 RHEHis)
H AL~ =+13 dBm (MG3710A-041/141 #5#8) 1286\ C,

=0.8% (rms) typ.

ACLR

1.8 GHz=H 1A% <2.2 GHz,
HHL~L =2 dBm (MG3710A-041/141 % RAE5#EF) ,
H AL~ =< 45 dBm (MG3710A-041/041 ZH5#i1) (23T

5 MHz offset: =-71 dBc/3.84 MHz (W-CDMA TestModell_64DPCH)
10 MHz offset: =-71 dBc/3.84 MHz (W-CDMA TestModell_64DPCH)

— AR

177 mm (h) X426 mm (w) X 390 mm (d) (222 #FR<)

3

=13.7 kg (MG3710A-032, 034 £/2i% 036 Z5#L, oA 7T a %R

o |
]
N

"y
IE

<350 VA(&F 7 arzaite)

180VA (nominal) (MG3710A-032, 034 F£7-1% 036, 3L 041, 042 Z#5#k, o4~
TarEkRL)

260VA (nominal) (MG3710A-032, 034 F721% 036, BL O 041, 042 Z#H#iHD,
MG3710A-062, 064 F£7-1% 066, LN 071, 072 Zf4#kL, o4~
TaraR)

280VA (nominal) (MG3710A-032, 034 F721% 036, BL N 041, 042 Z#H#iHD,
MG3710A-062, 064 F7=iE 066, 3L 071, 072 =#HiH>D, 001,
021 ##L, oA 7 ar %)

7YY 27 =%/, No.88 Mar. 2013
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