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m A hybrid power supply system by combining renewable energy sources
with diesel generators and batteries is proposed. By deeply analyzing the
performance of various hybrid power systems, a solution for powering base stations
in remote areas of Tanzania is presented. Thus, it alleviates the problems of weak
infrastructures and poor stability of power systems in remote areas. Simultaneously,
the construction of hybrid power supply system reduces the cost of mobile network

operators and greenhouse gas emissions.
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m Wireless transmitter supplied by the renewable energy sources is seen as
a way to achieve green communication. The throughput maximization and the outage
probability minimization problems in point—to—point fading channels with the
transmitter powered by the renewable energy are studied in this paper. First, the
throughput maximization problem for the case that the duration of the channel
coherence (CC) slot is the same as that of the energy coherence slot is considered,
and a “threshold—based” optimal energy allocation is proposed. An efficient
numerical algorithm is then proposed to obtain the threshold, and then the results are
extended to the case that the duration of the CC slot is less than that of the energy
coherence slot. Then, for the outage probability minimization problem, the case that
duration of the CC slot is less than or equal to that of the energy coherence slot is
considered and its optimal power allocation owns the “save—then—transmit”
structure is proved. At last, the numerical results are given to verify the effectiveness
of the algorithm.

energy harvesting; throughput; outage probability; fading channel;
optimal power allocation
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m By changing the placement of the baseband function in the remote radio
unit (RRU), the baseband function partition can achieve the tradeoff between the
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this paper, the study on baseband functional split and power control in energy
harvesting wireless communication systems is reviewed. Then a renewable energy
powered RRU is studied, and the offline functional split scheme selection and power
control are jointly optimized, specifically the transmit duration of each selected
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substantially improve the throughput compared with fixed functional split scheme,
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m From the information theoretical aspect, the simultaneous wireless
information and power transfer (SWIPT) performance of the run-length—limited (RLL)
code is studied. The mutual information between the information source and
destination is maximised by optimising the transmit probability of the codewords
generated by the RLL encoder, which is subject to the minimum requirement of the
energy per bit delivered to the receiver. Numerical results reveal the inherent
tradeoff between the wireless information transfer and wireless power transfer
(WPT) performance of the RLL code, while characterising its SWIPT performance in

different channel conditions.
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Green Communications: How to "SMILE" (Send More Information Bits
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FRBENHRNMEEN TR A FHR 2 NS aABNER, EDTH
REANTRRESNEEEE, NEUSIABESHONSELEINEHEESWS
BEORE, BEUSEBEESHRRINE  MTIARBERSMENESENE,
FRNBREUFREASIIATELER, B SHCA BT B ENESRTEN
MAKE, NTIIEEMESBANEENE ., TEIBHBHFE, HRLEA RG2S
WASNERRSEEBRNEELE, XERF KRR EE R %" (SMILE:
Send More Information bits with Less Energy) Bl e R &, OEEH T — D25

HRR 2NN, BIESBERF.

EXIID s antes ks

BRZ

with Less Energy)

4 EFH/NIU Zhisheng

(FBEH K, LR 100084 )
(Tsinghua University, Beijing 100084, China)

mme researches on green communications can be divided into two major

approaches: one is by saving energy and the other is by exploiting renewable energy.

For the energy—saving approaches, the most effective way comes from the network
coverage layer by decoupling the traffic serving coverage from the control signaling
coverage so that the traffic base stations have more opportunities to sleep (and
therefore bring a great amount of energy savings) with the coverage guarantee by

control base stations. This is so—called hyper—cellular architecture. For the
renewable—energy exploiting approaches, the key is to adaptively match the
information flows to the energy flows and vice versa, which is extremely hard
because both the information flows and energy flows are highly dynamic. These are
not only the core parts of the SMILE (Send More Information bits with Less Energy)
for green communications, but also open up a new research fields called energy

informatics.

(CYALL L B9y green communications; renewable energy; energy informatics
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Simultaneous Wireless Information and Power Transfer: Coding and Modulation Design
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RF WPT ; SWIPT ; 4R35

MThanks to the far—field transmission characteristics, radio frequency (RF)
signals can be relied upon for realising simultaneous wireless information and power
transfer (SWIPT). Thus, both the communication and charging requests of devices are
satisfied. In order to make SWIPT a reality, wireless RF circuits have to be
redesigned for improving the efficiency of wireless power transfer (WPT). The
breakthrough in the classic information and communication theory has to be achieved
in order to control SWIPT in both coding and modulation levels.

RF WPT; SWIPT; coding and modulation
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Recent Advances in Antenna-in—-Package Technology

Al PEDES:TN29.5 XEinEiE:A XERS : 1009-6868 (2018) 05-0047-007

HERLAP) RETHEMRNS TS, ERESTH ERENEATNA

GRTENEN—IRR. APERIRMTEELSAT S ERERESNER, N
AARFLTE RHT EBONXRESHERRSE., BFNATBINRSHS .
AP BERE BEHX K 56 BESRES AT WEN—TEAR, B AP RARIIZ
A PEN, RETFSEEHRE. 2E2HIRE AP BRI AR 1 698
BRFRENRFNE, ASBEH TR FLZ NGt SRS,

HRERLE: B TRBE  AEER: WM

m Antenna—in—Package (AiP) technology is an antenna solution technology
that implements an antenna or antennas on (or in) an integrated circuit (IC) package
that can carry a highly—integrated radio or radar transceiver die (or dies). Keeping with
the trend of silicon semiconductor technologies, AiP technology provides elegant
antenna solutions to radio—frequency system-on-chip. A market analysis report
concludes that AiP technology is a need rather than an option for millimeter—wave
5G and automotive radars. Hence, AiP technology has received much attention and
made great progress very recently. This paper aims to provide a comprehensive
summary of the latest achievement in the development of AiP technology, including
new materials and processes, design methods, and testing strategies.

[GA B antenna—in—package; millimeter wave; wireless communications; car

radar; Internet of things (loT)

A

1 BT 2017 Rk R (B R RL
AR K e Dy AR 8] ) — 3¢k ik
T EFRL (AP) FAR R 58 T
R — W2, P 5 60 GHz TG
LA R =K T s — R
B )1 Kk 2% B (1T ) F15G % 3l
WAE KRR DIFEM, B IR B BE A 20 i
28 90 4F 4R B 2017 4 10 H K, 29 20
AL EXCHEFE R AIPHRFF R
1E Bl 58 45 10T M 2 K 5G % 2 i {5
58 ZF 500 B ko an 5 e o
B H AT A 1k, B A WA A R R
Mo A2 A A A5 A 2017 4F

W B4 . 2018-07-27
P 4& B AR B 88 - 2018-09-26

10 J1 DLJE B BLAE , AiP F2 AR 76 41 8 .
T2 e I A5 i G O

1 AP B9 %7 #

B R A MR AT P %
AHL B SY 3 R, AR R
G AR 3R B R R RE IR IR 2
B W %5 (LTCC) 12 b Y, gL 7R A
FJE Ferro A6 RN, it , WP [FE & F
FIG =/ B0 TR s 3 B
R MG60 A HL B 5Lk 5.9+0.2, 1 #E
Y K29 0.002, H A 1] 5 Ferro A6
FH U 26 0 R M (R B A% 50 A XK
B . MG60 1 A= 8 i A v B JE 24
120 wm, b A 58 i $LAE 4 15.24 em (6
¥l ), 2032 em (8 9 ) s MK B &

K EEE/ZHANG Yueping

(P I T K2, #7 N 639798)
(Nanyang Technological University,
Singapore 639798, Singapore)

FUELRIEAT W . Bk B BT AR
JE R R AT P e Y

A HUM B 5 % 8 B % (HDI) 1.
2R N, e RR L,
161 40 - 3 385 £F 4 35 S B R (FR4) W
iR AW (LCP) | P % 72 R R &
i (RO4000) 555, 78 3% S84 ML R
H, LCP HLA RAF A ke AR AR
W B 29, W AE M OE YT N
0.003, JE# 1 & T W T B2 Kk i
FR4 2 AR R 04 O o

RS AL A ) 2 i 10 G X
4 (FOWLP) 12 o 1T 5 & [ i) o6 1)
WARL, 03t 2 X T B R
Wit Fev, 122 e S
A HLH B R ARG IR VD 2 5 1 RIS
b & W 1 A O (8 2 G 2 I8 IR 9k L
24 ~ 36 GHz 45 Bt $R ICHS Sk 1 5 55 2 F
RS A A5 W AE AN [) 450 B AH G (8 2 8
oA d AR AR . AR LT
VLA B AL G WA L RO AR
Wi A3 2% A AT AR Ak, B5UFE A I B0 00 i

VR BELGY BN

SR /GHz NBEH RWEALED
24 ~ 36 3.34 0.015
40 ~ 60 3.61 0.0045
75 ~ 110 3.62 0.0055
110 ~ 170 3.61 0.0090

2018 E108 25244558 Oct. 2018 Vol.24 No.5 / 47 MDA IESY N 4



ZTE TECHNOLOGY JOURNAL

A

HEXGBRASHER

IR SR =T | W 0 N (Y T
HAHETZPETHIRED N
BT, B A H RS AR S Y A
T {RARRE A E U — B —

T, TO AL R G 3 3 o 3 T 2%
i % W 7E HDI T2 AP A o B2 %
LI ZAN M. B AR R A
HLHB0Ch 3, BFE M E DIAR /. ISR
R B AAL AL GO 2 A L
A IR R R AS Sl i AL
al LA A5 B (30 ~ 100 wm) | B 6
WO IXORE R R R AR T L S
1) Al H 22 St S B i R 4T A R
PERE .

2 APHITE

AP T. & £ % LTCC. HDI K&
FOWLP3 #l . LTCC T. 25 2 i IBM 2
H) T 20 22 70 4w Sy HOR A AR
IV B A I SZSU 2 o
NATEILT M LR, HETC 4 M
R, o R 2 580 A ORI 5 T 4R
gErrec i TR % .

HDI . ZE 4 2 AR AT I A
P SR N AN L N P
IBM 28 ] R 22 K % 5G 5 R H &
B .3 F HDI T 25 B9 AiP 45 #4351
B, Em1MELES ERHRY
B SN IR)E K 6 44 T8 2 A E B
Mg, R K 1.61 mm. AN, LG 5
A AR R R T BT
HDI T 75 M2 K3 56 W5 ARG H &
B B2 K2k . LG A A AP H 1A
)RS ETF XS 4N E
K448 Z M E S0k R, A
0.8 mm™, & 2 7 AP 1A
DES ETFXHRAE3 NN TR L4
A4 I )2 AH LB N K, JE R /N T

12]
1.1 mm'™,

WE L TR, A5 % HDL T. A 4% 0
2R A BLA TR OEL, SR T B kA
GERL AR R 0 2R A D
400 wm. 2898 5L (L/S) Bk T4
Jo )2 R 4 T )t R, H i R L
S =50/50 wmo I EALIE W I T 2= B
L S RN A e LN O N

HEUAZ O J2 R FHTCHLAY M R B 38
JEJE 100 pm BRI DL, W HAE E T &
T2 A 4 J8 2k e 5 2R B RT DL (O
U, f i EE O] LU N o & 2 FE R
R 2R B K B &2
G @ AL 2R B T R B SE W RE R
PR 1 PR, A 58 HDL .25
T B 1A S kA R0 2
R SEAT A A R SR .

) TR O G A% O 2 R R S
2 2 AR P A A R DR T IR AR
AT K R 56 T (5 T P &
AP, 3 W AR ZKREREH
ik AP HI TR SE ) A . gl 3
JioR, APt 4 248 KX 32N i
o &8 )2 1—4 53 5 Sk 52 3w )
WO K& R F 3o K& 34
KL b S5 R 4% o B

__E_E_@___----------_____TM7
OIS iR

™6

X

3.4/0.01

TMb

™4

SHED

BM. FE&EE GND.#1 M. I BEEE

TM3/GND
™2
TM1/GND

BM1/GND
BM2
BMS3/GND
BM4
BMb
BM6
BM7/GND

VD -

ABE1 BMARETFEZEEE I SHHEREEHEEE

—

DNEXREEEE

S BRRA

—, =

5G RN~

L

AE2 XEERTETIFETRBROENHERELIAERINEMRB R

N\ PROBITREAR 48\ 2018 108 55244558 Oct. 2018 Vol.24 No.5



AB3 WRARAERKAFETEHE
REHAEINEMR A

W25 5 F 3ol RER BiEETH
Lz,

FOWLP T. 22 A [l F LTCC 5% HDI
TZ, e ABHESREILR 5
BB GY EHARE SR SN RZ
8. FOWLP T 2045 L&l e ki
s AV R, BB Oy A TR % 3t
T 2L (eWLB) . Bl 4 7w iy 2 45 42
fE R G0 B i L AR (PCB) AR B 19
eWLB L Z0T] DL S IR iy B R 454, —
W LT BRI B ACFE R
450 wm , A HLH B 3.2, SRR A IE )
9 0.004 MBI G W . RIPER
FEH 35 wm, A HUE B 3.2, AR M
TEYI R 0.004 . 75 RS 0 A X L
Je 3 B IXOIR A A i )Z DL i
FR AR R AE R, DL 2 YR
6.5 wm, S HUEECH 3.2, LA M OE
Yl ol 0035, FHH AL E NS IEKE

ZTE TECHNOLOGY JOURNAL

HEXEBEABTRE | KERT %‘

(RDL) 2 UL EE 9 7.5 pm 4, T
T M Ak K 2k . PHARHEAR R
D2 8 UM ER 0 5 VE R &, KR
BER 9.5 pm, A HLE Bk 3.2, BLFE A
EYI 80035, H Al H 0Bk B2
0.3 mm, [H]FE A 0.5 mm, AWK A
1 60 GHz T8 iK 55 1 LU K 55 2 R
B F AR T3 T eWLB T. 231
MY AP,

WA eWLB T LR NNA 124
&, AF T AP KRR, TS
FOWLP T.ZE A F AP Wi, A
A r B o 5 R A B | CRRTRR R &
TR ) JF & 1 InFO-AIP 5 A 78 155 98
teEY LwEm T —)E2eR. WmEs
JE7R o R R SR 5 Rt B AR A
T B A AR — 2 4 R SR, B K
2 b 52k A A R N 7E RDL 42 )8 2
ez,

B 3 R OF 9T B (IME) 78
eWLB 1Y 3L iy B3 T — 2B Ak &
W2 E R EOR AL &Y
5 RDL AH % 19 H L (TMV ) 52 3 2 K
B AP BT, Bl 6 RN T 4 eWLB (1)
FEAE LR TR ST
AiP S ) T R R R

H H 64 FHF & 09 A% AL A o it
I BA 3 3L A (aS-AIP) T 2558 1 %
W B R MBS R R
B FOWLP 4 Jit & RDL 2™, 33X Ff
AL A AL, 0 B B RE T 5

STy

RF : 5747

PCB 2K (FR4)

BRI

OBRARNBRARNETLZHNEIEE

i
i
4
]

4
ad
Ly
E
4
44
[
& 4
-
-

L B

| B

P)BRFBE IR H BIFE
KL DREBA

FR4 RIBAF UM EMEE Pad:IEHBIEH PCB:EIFIBER RDL: BIRE

A4 BAXBERERHERIZHH XN TEARSRFEEACANBRREINERRRA

AE5 InFO-AP & &I EE

FOWLP 8 25 , 7€ 77 GHz VX %4 & 1K W
o7 B s SrERe b #.

3 AP Byi it

AP BRI 22 RS R G0
K& B HiEEZANHE. BT
R AU AP R AR 4
w9 H B m i KR &
R o RS I 2.

B 2 Il K 2k nT LA T R R
M o T A K £k o XU A BT
LONG S A % A F 1978 4 & % £
(1978 K 2k 5 1L 4% 1= b 2 WO SCHE )
T GE AR A BET Y HALL P S 4
NTF 1979 4F & R AECH F#= WMD)
o JEZN S R O RE MR £
AR AP R TE A & )2
iR Z iy 9E L 19140 : WATERHOUSE
R Bi&E# T @ A 8 Bl 3k Al 45 i
D I O 8 M s B (=4
GNP T R R R S R
T U R 3 0 2 =X R B N A wE Y
Pio maN B H NP E W T 8 WK
WAL G S )2 0 Rk, Ll T 58
G Y AN S (S E
S ) 0 5 1 R AT B

B RO R B W 58 DR
B AR U L 72 SN B E XU Ak
FEFBERY 5 TR 2 28504
Je& b % FE R KA TR E L,
MM € AP I A3 22 A . &
R B R K5I A B B 36 K2k
TETF I J2 28wl bR S NP0 AT 4 R 1Y
RN G NG S A Y DO
REWIHT HAIRSHSHMHE.

T2 MO KL BT ZEM A4
TR b 2 18] R B T2 A U AR AR R
[] () A dy R 2 o — e o 1B 4% R

2018 E108 25244558 Oct. 2018 Vol.24 No.5 / 49 MuPVEETHESY N 4



ZTE TECHNOLOGY JOURNAL

A

HEXGBRASHER

DRBRBRESY(DEMDENER

bYERTFES&—NIBI0ROL ERABME N R E

OENRELEZRBHKEY(2) DERBEEY(2) EXPUMHBREBE A

e )RR BABEIINRESIA L DERBLEY () BT RITIL

hOEERIRRERIGEY

o) EILER B
EE—
DB RB AR DIRTE ARG -

KOS T VR R A B E MRS
PCB ENHIEBEEIR RDL: SKE  SEM: BB 5T ERIE

Y X 04 S5 A6 DU AR A b HOAHES B
Sk ARG A BB T — AR
B RO R Wkl T
— 4% AN il S U A

B J2 WO K 2T LB U i
PR R B J ety I O R 26 & I 4k F 2
anE 7 iR . B 7R Rk 2 5
15t R EFEW R . B e 4R
HET IR (S) 55 48 SR 1 22 18] 18 A1 35 4
A, TR AN AR ER (L) 22 18] BT A
I A AE T RS o R
15 2 i AR G A R AL T e AT B
WA RS A o B ST 1R R A 2
S 2 A A B TR S

AWM RE R H %L@JH’J
[R5 o] 98 2 T 2 A R
AR Ty 3 R ARG . SCEk[22] R 44
W BT BRI A ﬁ&%ﬁzﬂﬁ/\t
BT Hb D T T SR R AR 1 ]
EELT%EMHZIEH%%AE’JW&
—HFPEE R #H &A1 B 47
b O L T R R A i i S
B R IR TR ARG X
WAFEERKE B, ¥ 483072
A A5 ] 3T 1S AIE T 10 dBfH
Efz/m P A0 % e ] BE A 45 BE 1Sl

W, A& S T -10 dB. H
B, X — M Rt & 20 4
R B B B I N e R e i
A 11 52 b sk 11 4 5 9 5 A R g
W ERAB A AR P R e T, R
5NN B2 O IR D KRB 1 —
A B U A, R AR AT Y
A D Ik 2 0 — A3 11, K £k O 3 4
U AR Y 5y — A T . AT
G A O AR — B R IR
P17 3k 12 W 5 T 3 o O R A R

AE6 MEEBRAXBERHETIZHER PEMNIZRERTATHHEXRE
EIMHEEMRB A

AR ZE R BT ERM A AN KA B T AR B w8 B A i b 1Y
BT 9 2 AW AR A A, 18 B 3 58 A — IR b 2 B TR B2

MR o BEAh, BT b e BB R P U 1) 1E AR SR AR B, AT B

N\ PrERIREAR 50\ 2018EF 103 5245558 Oct. 2018 Vol.24 No.5

AE7 BEWR REHHIEN



[ ok s B . R 4 BLTE 1Y ) 82 ]
B J2 WO UE D K LR R A e
M7 D5k R .

(1) 38 3 4 0% 5 BRI 13 8] T &
2 K 2k S, R0 AT S B R S RORAE
,Q\hm;

(2) 2565 S By TRk It 928 5 4 37 o 2%
Z 5 7R I — Ak 1 45 589 RN R
PLE 1 7 A 3 S, B Rk e

(3) 38 3 A LA o AT 45 5] Sy
B —HE SR XA 2Y-1HE
SRR R, HP N RS TR
B, B S e IO T — 21 i L AT S
LL AT

(4) fi FH Sciik 25 R A X155 S,
B B, ) B R R A SR R B Sy
BB L 7R T T RE Y M R 3R
IR 7Sl Wi OF (3

(5) N2V 21 fife v 4k 3 e 2 () 45
T, 30 S 1 Sou 9 A AN I R RS0 2 R

(6) 8 i 1 14 30558 0 I 2 48 it
FONAE R SR 5 A B RE A R R

(AR N Y A S
) 08 e K i JL A RSt

()EHEALE(1)—(7), HEIK
A5 A AR (10 A0 23 00 3

[4] 8 J& H: T Ferro AGM LTCC #4 %}
5T 280 45 WAk B 2 oy K&k
SR BEIH SR K& N H A 2 GHy
B A SE , DL 3 5G l fE 1y 27.5 ~
29.5 GHz 4 Bt o ¥ 11 I 14 400 4 {H
W% T kR4 s, 2 b S
PR S bRy ok AT . RAT KR
\ A |

~ 1

W:BBFRE D:BRRAE L BAKE

HEXERAREHAR

ZTE TECHNOLOGY JOURNAL

4

B — B 22k 3 ~ 5 S R 5 AT Lk #)
B EbR . 2 BRI R

[5] 9 & 45° 1} Ak B )2 iy R 2k 5%
YRR R RO 5 MR Y S 5 3 26 A
TSR . AN 9 PR R TS A A
R E AR H AT, X R BB AR AL
WA i HL AT AR R B ROR

FmEH Ik E AT
B 9 b B S O U R £k T S B
B4 7 P R AT T T Y B R H
PUREE o I S Sl = 3 =3 7 i 77803
KLk, SR BE A B B0 T &L S o T
I B TR PR L 2 5 A By 1Y
K, B LA S 4 F & I 1 IR 1%
F— Lo g Sy AR I Rk
BB — BhRE B o [ B X T S B
1 3 B 7 At T B — A T A% 1 B
T

N T HE— B AP B R
Sy BT F M R, B8 R
E R B A B By s W A £k
B AF Matlab ™ SZ B0, 10 H G 8
Script i 42 21) 125 45 FL B 45 44 0 1T 1
(HFSS) %t K& k47 B 2h it 16 8 3
B 7 AEE A N g R FRE
£ TF Ferro AGM LTCC M B 5 T2, =
(S S = P~ T i -8 P NS RSB R I

VER2 AS°RUBEREREEITRT

TS {&/mm
A 6
B 6
L1 1.928
L2 1.867
D 0.59
Wi 0.79
W2 1.959
FTFEWBAZERSR 0.384
TEWREREE 0.096
W.IERZEE L:IBRKE B:ERKE
DIBRARE AERRE

ALSEPL T 6 GHz (7 58 , B 55 5G il 1
1 24 ~ 30 GHz 4 B .

4 AiP # il

Wi R AP AR O —
R, FAG AP It 0 N B 2 B R
R EE T AF 4R A R AE ) A2
72 Wy B e o T RE K 5 R 4 o
35 bR VP AN 7 RS R L BF R BREE R (9
ATP 2 B AR AR R R, — R R
TE /N 2 o 455 19 4 T 5
REE E5E. 181058 F sk
B -1 BN A 4 R 2

a) 4 IR BRMBREINRA

B /GHz

SnBENMBRE

bIIRIT SN S 1B E SIB ML

5 I I L B I 1 I I I | —40 | I 1 I I I I I I )
20 22 24 26 28 30 32 34 36 38 40 20 22 24 26 28 30 32 34 36 38 40

— Wil
e—t 41

PR /GHz

AES S RUBEMHERELEHN

AE9 AMUBEREREZNRA KR SNIAH S 18 E 518 38 5% i &

2018108 $£2455 588 Oct. 2018 Vol.24 No45/51 PMBERIE AR 4



ZTE TECHNOLOGY JOURNAL

A

HEXGBRASHER

g | B & R Ao K
£ Al LLSE M 18 ~ 32 5GHz (K i hf
THz 45 Bt K 2k il i 7T 47 J2 %1 500 GHz
B ) A R LR T B KRBT K
BRI . P R R R
S BHL, 110 GHz LAt nl A ) 4l 5%
Hi, PEREIR B e K. R A
A, MRS, C b E 2
ZBHBIF BE BT (0 0F 52 950 B B 28wl
TE R FEAE T W03 A 55, A% K b By i T
LRl S SN E S N2 Al 0
Wt 5 KR

I, & 10 BF R B9 KA & 9F R
I8 R R AR R 2R
Az B B e 3 5 A 7 R I R
BB T BB O, AR AP SR
FH HDI T. 2 il 5 , AR 4 AiP A% B 7] L)
HEAT I N7 B AL T B R R AR
(OTA) MR, 5 F F 2 4 LAJR 38 7T LA
AT OTA W 3k . 4 S AP 2R A
FOWLP T. Z il , #84 AiP A BT 5
R — A& AT DL E AT OTA
i, AR B AP INGE & /D7
A A Tl 2 Rk M K2R s
AR A . MR A S R R AT
PLTE B A 1Y 2 54 B D0 3% & s
YA, R/ L e R ;A
SR E 2l A 5 R Sk T ATS 4R 1 I R
Z Pk ik . 3 Xcerra 2 A i 3T £ A
K P YR 4 Gk AP IRy 1T R
2 il 2% 5 Sk O IO R Bzl 2%
A 45 0] LLF) 100 GHz, & F T Bk
JE 5 B 81 8] R 4 /N #) 0.3 mm f
o BLAM,Z N El L — H 20

<E10
LBTBEAFERRE
ZEHEFNLTEERRA

4 kA 28 o 77 2
7,

RGP AL AP T 2020
1 5 LA 5 9 R DB
HETT 09U . T 9 90 it
R 15k CL I 0 A
HEE .

5 &RiE

2018 4 v E 2 T 2 oK U G
HEBEREL FEEN—F BE R
OR %SG fE kR BRI —
AR W2 R ZR R AGP B R HE AU
FAY i f— 4

FAT K& BIF K 1E T 2Kk 56
i A5 P 23 1 AP R 2 HORT R
K R FE MR, — 2 RN F IEE
N R YN N O/ Db -k
F AP BRI H AR R T, B
S IR R IR A 7 R
WAL G RN, Tz A5
BHEE M BE T, IE AR R i E
BT A BATEE LA T AP
FARAEM B T2 B K % i
1B HE J e MR T AR S
Sy 6. £ HDI L 7,
0 0 2 R B SR S B A OF 4 X S
IZ AR Ry UE B A A AR A i
Kl 5G 3 {5 F P & AP 5 £E FOWLP
L, RATEE R T RS
H Sz B Pk AR AP, 4 R 2 TR .
By 1 2 K 2EAF 5T AR T LA 1 i
L I W a1 N S o e e
BA 5% 3T 76 AP 3 i BB T B

CCEETIES 52\ 2018710/ 5245555 Oct. 2018 Vol.24 No.5

B Ry b oK o R L AR Bk AR
Matlab H 52 Bt , 1) H i 1 Seript HE 12
F HFSS X R & i 17 B sh i fb . sk
EAPHEAEFEEMN—H, Hil
AIP IR Y R 2 R B R BRBE R IR
A 20 B I 3 R AE ) A B B
AR 5 R 58 Fobn A3 bR TG
07 T % 7% B o R 2R A B9 i 2%
HpE AT JC R R A N H — B &
EEp-9 40k v

Boig

AR ST 5T 52 B R B TR A
SR BB B i P SOR 2 R I 1
RN A N Y S (S €N R S
BT R 2 56 5 OB 1 R ) S L T
I X AU AT 2 7 Sk !

SENER

1] KER HEREEARERDHEZOMI.P0E
FHIAR,2017,23(6):41-49.D0I:10.3969/,.
issn.1009-6868.2017.06.010

[2] Miracle Materials Technology. Information
about LTCC [EB/OLI. [2018-07-271]. http://
www.miracle—tek.com/

[3] HONG W, BAEK K H, GOUDELEV A. Grid
Assembly-Free 60—-GHz Antenna Module
Embedded in FR-4 Transceiver Carrier Board
[J]. IEEE Transactions on Antennas and
Propagation, 2013, 61(4): 1573-1580.DOI:
10.1109/tap.2012.2232635

[4] KAMGAING T, ELSHERBINI A A, OSTER S
N, et al. Low-Profile Fully Integrated 60 GHz
18 Element Phased Array on Multilayer
Liquid Crystal Polymer Flip Chip Package[Cl//
2015 IEEE 65th Electronic Components and
Technology Conference (ECTC). USA:IEEE,
2015: 994-998. DOI:10.1109/ECTC.2015.
7159716

[5] KAM D G, LIU D, NATARAJAN A, et al.
Organic Packages with Embedded Phased—
Array Antennas for 60—-GHz Wireless
Chipsets [J]. IEEE Trans. Compon. Packag.
Manufact. Technol.,2011, 11(1):1806-1814

[6] HASEGAWA T, ABE H, IKEUCHI T. Wafer
Level Compression Molding Compounds|[Cl//
2012 IEEE 62nd Electronic Components and
Technology Conference. USA: IEEE, 2012:
1400-1405. DOI:10.1109/ECTC.2012.
6249019

[71 HASEGAWA T, ABE H, IKEUCHI T. Wafer
Level Compression Molding Compounds|[Cl//
Proceeding of IEEE Electronic Component
Technology Conference. USA:IEEE, 2012

[8] CHENZH, GUAN LT, WEEDHS, et al.
Characterization of Molding Compound
Material and Dielectric Layer of RDL[C]//2017
|IEEE 19th Electronics Packaging Technology
Conference (EPTC). USA: IEEE, 2017: 1-5.
DOI:10.1109/EPTC.2017.8277538.2722873



[9] LIU D, GU X X, CHRISTIAN W, et al.

Antenna-in—Package Design Considerations
for Ka—Band 5G Communication Applications
[J]. IEEE Transactions on Antennas and
Propagation, 2017, 65(12): 6372-6379. DOI:
10.1109/tap.20179

[10] LIU D X, GU X X, BAKS C W, et al.

Antenna-in—Package Design
Considerations for Ka—Band 5G
Communication Applications[J]. IEEE
Transactions on Antennas and Propagation,
2017, 65(12): 6372-6379.D0I1:10.1109/
tap.2017.2722873

[111 HONG-TEUK K, BYOUNG-SUN P,

SEONG-SIK'S, et al. A 28-GHz CMOS
Direct Conversion Transceiver with
Packaged Antenna Array for 5G Cellular
System [J]. 2018, 53(5): 1245-1259. DOI:
10.1109/RFIC.2017.7969019

[121 OU Y C. MMW Phased Array Antenna and

Front—End Co-Design for Smartphones and
Small Cells[R]. Presented at the WFH
workshop at IMS 2018. IMS, 2018

[13] LU Y W, FANG B S, MI H H, et al. Mm-—

Wave Antenna in Package (AiP) Design
Applied to 5th Generation (5G) Cellular User
Equipment Using Unbalanced Substrate[C]//
2018 IEEE 68th Electronic Components and
Technology Conference (ECTC). USA: IEEE,
2018: 208-213. DOI:10.1109/ECTC.2018.
00040

[14] FISCHER A, TONG Z Q, HAMIDIPOUR A, et

al. 77-GHz Multi-Channel Radar
Transceiver with Antenna in Package [J].
|IEEE Transactions on Antennas and
Propagation, 2014, 62(3): 1386—-1394. DOI:
10.1109/tap.2013.2294206

[15] Atap [EB/OL].https://atap.google.com/soli/
[16] WANG C T. InFO-AIiP Technology for High

Performance and Compact Millimeter Wave
Systemlntegration[Cl//Proceeding of IEEE
Electronic Components Technology
Conference. USAIEEE, 2018

HERERAEHiERE

ZTE TECHNOLOGY JOURNAL

4

[17JCHENZH, GUAN LT, WEEHo D S, et al.

Millimeter—-Wave Antenna in Fan—Out
Wafer Level Packaging for 60 GHz WLAN
Application[C]//2018 IEEE 68th Electronic
Components and Technology Conference
(ECTC). USA: IEEE, 2018: 331-336. DOI:
10.1109/ECTC.2018.00057

[18IHO CY, HSIEH S C, JHONG M F, et al. A

77GHz Antenna-in—Package with Low—
Cost Solution for Automotive Radar
Applications[C]//2018 |IEEE 68th Electronic
Components and Technology Conference
(ECTC). USA: IEEE, 2018:191-196. DOI:
10.1109/ECTC.2018.00037

[19] LONG S, WALTON M. A Dual Frequency,

Stacked Circular Disc Antennal[C]//1978
Antennas and Propagation Society
International Symposium. USA: IEEE, 1978:
260-263. DOI:10.1109/APS.1978.1147923

[20] HALL P S, WOOD C, GARRETT C. Wide

Bandwidth Microstrip Antennas for Circuit
Integration [J]. Electronics Letters, 1979, 15
(15): 458. DOI:10.1049/el:19790329

[21] WATERHOUSE R B. Small Microstrip Patch

Antennas [M]. Microstrip Patch Antennas: A
Designer Guide. MA:Springer US, 2003:
197-276

[22] LIUZF, KOOIP S, LILW, etal. A Method

for Designing Broad—Band Microstrip
Antennas in Multilayered Planar Structures
[J]. IEEE Transactions on Antennas and
Propagation, 1999, 47(9): 1416-1420. DOI:
10.1109/8.793321

[23] GAO S, LIL W, LEONG M S, et al. A Broad—

Band Dual-Polarized Microstrip Patch
Antenna with Aperture Coupling [J]. IEEE
Transactions on Antennas and Propagation,
2003, 51(4): 898-900. DOI:10.1109/
tap.2003.811080

[24] LI R, DEJEAN G, MAENG M, et al. Design

of Compact Stacked—Patch Antennas in
LTCC Multilayer Packaging Modules for
Wireless Applications [J]. IEEE Transactions

on Advanced Packaging, 2004, 27(4): 581—
589. DOI:10.1109/tadvp.2004.831866

[25] [@Hete. BTG RHMRRALHFID]. -
B EBREKRF, 2017

[26] GUSTAVSEN B, SEMLYEN A. Rational
Approximation of Frequency Domain
Responses by Vector Fitting [J]. IEEE
Transactions on Power Delivery, 1999, 14
(3): 1052-1061. DOI:10.1109/61.772353

[27) MENG M, WU K L. An Analytical Approach
to Computer—Aided Diagnosis and Tuning
of Lossy Microwave Coupled Resonator
Filters [J]. IEEE Transactions on Microwave
Theory and Techniques, 2009, 57(12): 3188—
3195.D01:10.1109/tmtt.2009.2033868

[28] GUO G, WU L S, ZHANG Y P, et al. Stacked
Patch Array in LTCC for 28 GHz Antenna—
in—Package Applications[C]//2017 IEEE
Electrical Design of Advanced Packaging
and Systems Symposium (EDAPS).USA:
IEEE, 2017: 1-3. DOI:10.1109/
EDAPS.2017.8277007

[29] Xcerra. xWave Contactor or WLCSP Probe
Head[EB/OL]. [2018-07-27]. https://xcerra.

com/xwave
A {EZ B 4

R, TR E IR TR
I TREAHEHE.
IEEE Fellow . IEEE X5
EBZRAETHID. R
BARZT A BRE
B £ R . (ZE
COMMUNICATIONS) 47
% ; BAIARIDAN LS
I BERIR IEEE R4S
RS BIBROIE;
BERTIEN 2605, HEENEREAR 7,

2018 E108 25244558 Oct. 2018 Vol.24 No.5 / 53 MusPSERESY N 4



ZTE TECHNOLOGY JOURNAL

R EEER, xsome s nam Ak

DOI: 10.3969/j.issn.1009-6868.2018.05.011

P2 RSl < R4 Ll < hittp://kns.cnki.net/kems/detail/34.1228.TN.20181013.1012.002.html

Y

RE:

&R A

\

it} 188

SN

Big Data: the Basic General Technology

T =K /WANG Dezheng
28 ¥ /WANG Shaofei
FH/WANG Mei
(MM HRAT, % R

518057 )
(ZTE Corporation, Shenzhen 518057, China)

1T REFEHEANEZRES

B B 28 B A — Bl F G 2 Al

oA EREMBEYEE, —
T T T R 4 2
MLOARRYI A FEN AW E 5 —
05 TR B 200 5 ATl B A A
A R UR I 2 A1

AT AE B 418 A
- 30 A FE AR A G — B T
G HS0H R M S P X Sk R
— 5 T 5 B3 1 A BT Bk R Ok,
#ﬁﬁﬂ%m%ﬁ oA H AR T B

AT
ﬁﬁﬁf’ﬁﬁﬁﬁtﬂﬁﬁ“%ﬁﬂiﬂ?
WA 5 A AT N A A AL HE

ﬁ’iﬁ%;&hlﬂ B AN . AT
FER , JLT-BiA ATl #6 n] LAZS &
R B A A Y AR G O R A
BARMER, REH S5 A LEE .Y
WK 9 22 18] A5 5 Ry T G R il
e, RO T S 4 SORE LS Ry A
— Ak B R &

2 REIFERERANERE

B
R e 1 PR 7E L 4 4 A B b

WFBH . 2018-07-20
R4 H R B8] . 2018-10-13

‘ PEDPES:TN29.5 XEIREB:A XEHS :1009-6868 (2018) 05-0054-003

xéﬁz%er TR, NERIEY Fik, EMA RS 2 ERER
P EHEEEREBHARSERE, FTHDSSTU ENBRNEE; S
—E@Mﬂ%ﬁg%AI SEE(AD MEBEM (oD SR ARRBES , 4 BT

WHABZEEESNE. KEESHEE

BAISR DENSEANMS NS

et REHE S ARNE A, 91T WA B A& RS ATA o

EXTED &~ 508 5U%012; Al loT

m Big data has been applied in various industries, and it has become the
"invisible" basic general technology. On the one hand, the data needs to be more
closely organized and managed to meet the needs of upper—layer applications in
various industries. On the other hand, big data needs to be closely integrated with
artificial intelligence (Al) and Internet of things (loT) to better excavate its value for
industry applications. The integration of big data and data governance, Al, and loT will
promote the popularity of big data technology, and reduce the costs of industry

applications.
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m High bandwidth, high delay and high error rate are three main problems
for streaming media in satellite link transmission. For the high bandwidth problem,
the transmission link is segmented according to its characteristics, and the
transmission control protocol (TCP) and the user datagram protocol (UDP) are
adopted respectively, which makes the bandwidth occupation independent of the
number of online clients and greatly improves the utilization of satellite bandwidth.
The triggering mechanism of streaming media can be actively pulled by the terminal
and added into the filtering mechanism. Under the premise of protocol
transformation, the existing media stream only needs the decoding delay instead of
the pulling delay, so that the delay can be reduced extremely. The forward error
correction (FEC) method for redundant encoding at the source of streaming media is
proposed, which effectively improves the success rate of streaming media terminal
decoding and enhances the user—friendliness of steaming media applications.
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Deep Convolutional Neural Network for Visual SLAM Deblurring
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m In this paper, an efficient deep convolutional neural network (CNN)—based
image deblurring method is proposed. The network architecture is based on
conditional generative adversarial network integrated with stacked encoder—decoder
architecture and skip connections. Experiment results show that the proposed
method achieves good image deburring performance and in the meanwhile reduce
the testing time and required memory resource.

image deburring; CNN; generative adversarial network
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