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- RF signal generator(25 MHz~5.85 GHz)
- Function generator(AM, FM, PM, AWG)

- RF power AMP & monitoring equipment
- Antennas(25 MHz~5.85 GHz)

&

“

A 150 114529 A4 2] 23 /MA Tl L7 )

© Wee vt 2o

21 FHE FUI7| EXol TE ot Hel =Y

20129 4 230l g A7) 2G FHiE0] By
EAREHL UL, olF FiE 7471719

mEA A= gk A oheksl R Fakg
3G, 4G LTEE H]$3}4 5.85 GHz U9 7kA] A}
802.11 Alg]22] 5G WIFI

gis

ofp

g @83 PN A

-~

Sy 2

oA AL T gk FFEE A E ojof BAG 4l

(& 1> Typical characteristics for portable transmitters
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Transmitter designation Frequency MHz Power W | Typical transmitter modulation Test modulation
10 m 26~30 10(RMS) Telegraphy, AM, SSB FM AM 1 kHz, 80%
2m 146 to 174 / 222 10(RMS) Telegraphy, AM, SSB FM CW
125 m 220 to 225 10(RMS) Telegraphy, AM, SSB FM CW
70 cm 420 to 450 10(RMS) Telegraphy, AM, SSB FM cw

146 to 174
LAND MOBILE 216 10 223 10(Peak) FM,FSK Cw
380 to 390 PM 18 Tz
TETRA/TETRAPOL 410 to 420 / 450 to 460 10(Peak) /4 DQPSK 50 % duty cvcle
806 to 825 / 870 to 876 e
PM 1600 Hz
CDMA 800 (Cellular) 815 to 849 0.25(Peak) QPSK 50 % duty cycle
GSM 850 (mobile) 824 to 849 PM 217 Hz
GSM 900 (Mobile) 876 to 915 2(Peak) GMSK 50 % duty cycle
GSM 1800/1900 1,710 to 1,785 PM 217 Hz
(mobile phone) 1,850 to 1,910 1(Peak) OMSK 50 % duty cycle
CDMA 1900 (PCS) 1,850 to 1,910 0.25(Peak) QPSK PM 1,600 Hz

50 % duty cycle
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<& 1> Continued
Transmitter designation Frequency MHz Power W | Typical transmitter modulation Test modulation
824 to 849
UMTS (mobile phone | Zzg tg ?1958 0 0.25(Peak) HPSK PM 1,600 Hz
9 bl . 0
WCDMA & TD/CDMA) 1.885 to 2,025 QAM 50 % duty cycle
1,920 to 1,980
Bluetooth, WLAN(data) PM 1,600 Hz
WIFL 2,400 to 2,500 0.10(Peak) QPSK 50 % duty oycl
452 to 458
698 to 803 / 807 to 862 /
LTE (mobile phone 880 to 915 /1,427 to 1463 10 I‘:/M dlll,OO(c) ?12 or
P 1,625 to 1,661 / 1,710 to 1,785 0.25(Peak) OFDM - PSK o duty e
OFDMA & SC-FDMA) Broad band noise of
1,850 to 2,025 / 2,300 to 2,400 20 MHz by AWG
2,496 to 2,690 Y
3,400 to 3,800
PM 1,600 Hz
5,150 to 5,350 o 1
IEEE 802.11a 5,725 to 5,850 0.5(Peak) OFDM - PSK 50 % duty cycle or
(5G WIFI) Broad band noise of
5,850 to 5,925 20 MHz by AWG
22 B7g QHLE J4E g AA S AAl HoF Al AREA f71HE AA 2717}
. - _ _ geiAE TAE 9ot
B 379 239 Amex BAE 74 H7HE 98 242 vo mate Al olsrel Aol
e o R ol% 2 BAE AN Ashol, ABARFAT U
A7 Q7HE U AAE S ek AT dee F T
= Lol F A ekl 18T agtsha ey
2 REEE EYe QFEYE 360~2,700 MHz T & 2] o 191 = o = s = L=
o . AFEH FFoE AFANY FeUE At et =
thol & ¢Heluz FAH0 itk e, A& Stelu= 7} 2 olels RO s
7} FE grtstr] sk oMUY A5 & 1970 & AA HASA A TSR, AT 14~ 180 Mita(3 8%
S e e e e 42 146, 155, 164, 174 MHz), 216~225 MHZ(EA 554 222
YT B3, B AMEEA Gk el AL, Fage o ool s E o ol ol o
1ol Sael Srel ot o] sl el e | MED TS AFHE FHE dolE Qe i/} A
KRl - U R R g - RF
o N " o] 7¢] A= ek
Ay3rol gt
WA AR SR S FESL AT 59 ¢ B2 AFTN Y 77 Grlol AHEE B gejite] 24
Hb 4 B2k 27 Ak nEEE Fus 77 9 e
- on calibration andhe on test
oh B3, /1% A ST g AFTHE B E ek A
~ ora ZAee] dol Freq | Free |10 cm on| 5 cm on | Free {10 cm on|5 cm on
|27F EUTE G A3, F4 JgheEsh S84 &0 [MHz] | space | GND | BUT |space | GND | EUT
& Jgo g 54 A3k Aol AT Atk o] F 2l E}e] 28 [ 283 ] 1822 | 1904 | 665 | 665 | 1054
Jepele SyA ol ek, dF SrElvbE VSWR 41 5 | 41 14 121 | 144 | 144 1.25
ol FELE AR FHUE LR AFeHA & 145 | 866 | 405 | 591 |[213| 213 28
GE D+ F=91930A 7€ 59 AF0 g9 ey 155 | 82 | 511 48 | 299 | 299 2.7
o] EXS =A%l Ao, VSWR 4:1 23} -7+o] A3 165 | 6.12 5.5 5.6 239 2.39 2.68
DA AL Bold 4 g o] AE HE A B oM 23 | 4 | 378 | 627 | 267 | 504 | 181
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VSWR on test E-field [V/m]

Bandwidth | i
(VSWR 3:1)| pp | 10Cm | Sem oo | Hot

[MHz] on GND|on EUT spot

146 | 144~150 | 1.32 | 248 334 | 137.6 | 2659
155 152~160 | 129 | 3.07 248 | 218.6 | 458.8
165 162~170 | 161 | 3.11 2,63 | 283.6 | 510.8
174 | 172~180 | 1.68 | 2.61 24 | 2328 | 5244
222 | 215~246 | 1.50 | 1.64 238 | 249.8 | 5154
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Frequency ANT type Result
26.96~274 MHz Monopole '
&
144~148 MHz Monopole >
s =
-
169.8~173 MHz Monopole ‘
e S
380~430 MHz Monopole
EER
A1A|
430~470 MHz Monopole
890~915 MHz Monopole
1,710~2,025 MHz Monopole
2,402~2,480 MHz PIFA
71& €A
360~2,700 MHz Broadband dipole 1= #
(1 ea)
. A% 4
380~880 MHz 1 1
Sleeve dipole (10 > 5 ea)
Broadband A5t A
700~3,200 Mz sleeve dipole (1 ea)
144~180 MHz , NERE
216~225 MHz Folded dipole 5 ea)
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Key:
1. Signal Source 4. Transmit Antenna
2. Directional Coupler 5. Interconnecting coaxial cables
3. Coaxial Connectors/Adaptors 6. Peak Power Sensors (or measurement receiver)
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{# 5> Test equipment performance requirements

Dual directional coupler

>
Coupling factor (40 dB 21?re(tj“::3rre 1
Coupling port VSWR <15
Mainline transmission loss <05 dB
Mainline port VSWR <125
Directivity > 18 dB
Interconnecting cable (includes adaptors, switches etc)
Characteristic impedance 50 Q
Transmission loss <4 dB
VSWR <11
Peak wideband power sensor (1,2)
VSWR <12
Accuracy < 013 dB

(E 1> M= 4G LTEY IEEE 802.11a T4 7]7]¢] t)<

s W7E WTE FHESS dRbE o g ofg) 12 YA
g A 71E #A717F s CW, AM, FM3 2
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25 PM RIZS} vlaste] el e opeh o '
AUAE Z=tH(Z™ 7))
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Fhel Wz ASE 7k Al Lol WAL . o9

25



A|m
jina]

~FUB 2|0 it ASA HEE YA 26T

24(1SO 11452-9 2™ Ed.) 7|&=¢&

Mrk1:5.860000000
GHz

Wid “"l‘ﬂ"‘l m}TfMN*“ m;‘m\

R A

RefIvi: -30.00 dBm
Atten: 9.0dB
Ref Clk: Onboard Ck

Mrk 1+ 5.860000000
GHz

-10M  8M

[Z8 7] PM X9} OFDM ¥z 54

o
o
S
=
rE
EN

(it
>
ofo
ol
ol
rir
oft
>
o
i
=
=
ol

rEom
N
fo
M2
=)
o

4
=
rj‘:_‘l
=2

A 7]% 17t Hl%v‘f—xﬂi E-E *Iffé
S

§2 M
rlo
N
il
o
8
<
o>,
}o
_|K_>‘
4o
>
ol
o
1o
1o
ol I

NN
o >

> N ol oox >,
o

Waveform Gener-

rE
N
fo
os]

roadband noise AWG(Arbltrary
SHES 3tk

4G LTES} IEEE 802.11a ¥2 A1 5¢] -3l
15.9] gtetrglo|th AlfLe 7]E Bt
719 et e S 245 AWG

}

Olfo

rE
(&
Wi

8

Qo
B
\/ >~
rlo

>
a
rE
FX

X9,
rir
%)

gy 2 r>

H

il
o
oXx,
o Mm% ol

o

o
(R o
oX,
ot
N e
)
K
ot
rO

i
N
b
x
[o
U
2
o,
_O|L
fd
yo rr
i)

°
r [N}
e N =
=
o
r_\‘:_[/
o
rir
ofd
=
_lO
¢
Fx
>
fol
>~
=
oo
°
2
2
>~
ah
ot
°

r
-

» 2

=4y X
o
|o
fiu
o

{# 6> An example of AWG parameters

Fr 1,885~2,025 | 2,400~2,500 | 5,725~5,850
o MHz MHz MHz
Analog
140 MH. 100 MH: 12

bandwidth 0 z 00 z 5 MHz
Sampling > 5.0626 > 6.25 > 14.625
frequency GS/s GS/s GS/s
Sampling 1975 us 160 us 68.37 us

length

Vertical > 8-bit > bt > 8-bit
resolution

Flatness +] dB +] dB +] dB
Side lobe < —40 dB < —40 dB < —40 dB
22 Y 8% TR
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