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A dual-polarized active phased array module for SG millimeter-
wave communications

ZHU Yuan-Wei, YU Chao, LU Rong, HONG Wei
(State Key Laboratory of Millimeter Waves, Southeast University, Nanjing 210096, China)

Abstract: A dual-polarized active phased array antenna module is presented for 5G millimeter-wave communications.

The array antennas and multi-channel beamforming chips are printed and implemented on the top and bottom layers of
the multilayer PCB (2 mm thickness) , respectively. Besides the interconnection of the antenna and chip, power supply
and digital control are realized within the middle layers of the multilayer PCB. The measured results show that the beam-
scanning range larger than = 40 degrees (power level declines smaller than 3 dB) and normalized cross-polarization lev-
el smaller than -18 dB are both achieved in E- and H-planes. Besides 42. 6-45. 7 dBm and 43. 5-46. 1 dBm transmitting

equivalent isotropically radiated powers (EIRPs) for V polarization and H polarization are realized respectively.

Key words: active phased array antenna, dual-polarized antenna, multibeam, millimeter wave, 5G
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Fig. 1 Antenna array structure and component arrangement
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Fig. 2 Stack-up of the multilayer PCB
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Fig. 3 Model of the dual-polarized antenna element
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Table 1 Function of each layer and characteristic of each substrate for the 10-layer PCB

KRR KA 5 R B S8
P ARSI A O A R RS, BUZ AN — 2 0. 2 mm JEJE Rogers RO4003C
T2 (R B AL SR A A5 5 ey 2O R PR G 7R 2 A, ) — 2 A 2 )2 0. 2mm 52 Taconic FR-
Bap it 27 Kk R
] 2 AR ]2 0. 2 mm 5 Rogers RO4003C
L 1 HEAE H B LGRS A5 A IR Ak 223 1] A FHAR, FPIA =2 RIPDZ AL 0. 2 mm B Rogers
RO4450F Killfi
o] 2R TR A2 0. 1 mm & Rogers RO4350B
e g PR FIE O R WA A5 S e as i) AR, P2 RIS 2 ] 0. 2 mm BB Rogers
rod450F A F
X TN P E) 72 A-L)Z 2 0. 1 mm JEEE Rogers RO4350B
rpEl )2 P F Y 23 23 ) S AL
il — 2, PR =2 PRSE, RS BT BRI R L P E-E 2R U2 BUE 0. 4 mm 2 Rogers RO4450F
L) 2 R
o i AT M AU 28 P A A 1R A0, 4 mm I Rogers RO4003C

I AR




43 RFEG A — i T 56 2RI 5 U A AT JEAR 1 P A 1

513

B2 %8ydB

-30 [N I | I I | 0

22 23 24 25 26 27 28 29 30
B /GHz
(@)

© —EMER
b Bl R

-180 -120 -60 0 60 120 180
A4 /2
(b)

4 (a) REFRITHUST SO L2, (b)26 GHZ L )7
Ti] P fHT £

Fig. 4 (a) Scattering parameters and axial ratio of the antenna

element, (b) far-field pattern at 26 GHz

F2 WBRUREBETEELEUSH
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Surface electric current distribution under excitations
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level under 0 degree phase shift condition, (b) measured nor-

(a) Measured normalized cross-polarization power

malized cross-polarization power level under 110 degrees

phase shift condition
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with the phased array as the transmitting antenna, (b) the

(a) The sketch of the transmit-receive measurement

sketch of the transmit-receive measurement with the standard

horn antenna as the transmitting antenna
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