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benefit years to mainstream adoption

less than 2 years 2105 years S5to 10 years more than 10 years

4D Printing
Ansicial General

transformational

high

moderale

low
As of July 2017 © 2017 Gartner, Inc

Source: Gartner (July 2017)

B 3 BRI AR, 2017 4R

As of July 2016
ln;_nwﬂlon p...k °! Trough of Slope of _lflahlu of
rigger Expectations  D'!! - Y Y
time v
Years to mainstream adoption: obsolete

Olessthan2years O 2to5years @ 5to10years A more than 10 years @ before plateau

Sowce: Gartner (Juty 2016)
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Phase Definition

Innovation Trigger A breakthrough, public demonstration, product launch or other event generates significant
press and industry interest.

Peak of Inflated During this phase of overenthusiasm and unrealistic projections, a flurry of well-publicized

Expectations activity by technology lead its in some st but more failures, as the
technology is pushed to its limits. The only enterprises making money are conference
organizers and magazine publishers.

Trough of Becausethomdmoloqydoesnotlveuptonsoverhﬂmodupecmﬂons it rapidly becomes

Disillusionment unfashionable. Media wanes, pt for a few cauti

Slope of Focused experimentation and solid hard work by an increasingly diverse range of

Enlightenment organizations lead to a true understanding of the technology's applicability, risks and
benefits. Commercial off-the-shelf methodologies and tools ease the development process.

Plateau of Productivity mereal-woﬂdbeneﬁtsofﬂumohnobgymm- d and d. Tools and
methodologies are | gly stable as they enter their second and third generations.
G g numbers of organi. i feel comfortable with the reduced level of risk; the rapid
gowﬂrphaseo'adopﬁonbogm Approxbmdy%oftmmnuogyshmetmm

dopting the technology as it enters this phase.

Years to Mainstream The time required for the technology to reach the Plateau of Productivity.

Adoption

Source: Gartner (July 2017)

Benefit Rating

Transformational

Low

* 2 WA R R

Definition

Enables new ways of doing business across industries that will result in major shifts in industry
dynamics

Bﬂaﬂesmwwawdpedomhghodmmlavmalmmmatwﬂmunhﬂgnmwﬂly
r or cost vings for an Pr

Provides incremental improvements to established processes that will result in increased revenue
or cost savings for an enterprise

Slightly improves processes (for example, improved user experience) that will be difficult to
translate into increased revenue or cost savings

Source: Gartner (July 2017)

Maturity Level

R 3 ALK R

Status Products/Vendors
In labs None
Commercialization by vendors First generation
Pilots and deployments by industry leaders High price

Much customization

Maturing technology capabilities and process Second generation
understanding

Less customization
Uptake beyond early adopters

Proven technology Third generation

Vendors, technology and adoption rapidly evolving More out of box
Methodologies

Robust technology Several dominant vendors

Not much evolution in vendors or technology

Not for new d nents Maintenance revenue focus
Cost of - "t
Rarely used Used/resale market only

Sowce: Gartner (July 2017)

i Rikdg A
AR B
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KRB A G

Analog Devices, Inc.(ADI), B A7 # H P 2K 5 1 B8 B B (GaN) ) 50K 2%
(PAVREL, & B FE i S M D35 R, Al i R B R AR08 R
JOPATE & . HMC7885 1 HMC7748 T w5t %t 2GHz %2 6GHz AUZ 5t [l 1)
L, AFENAMNE . EE . BRATEETWT). Ui, a5 R
XS AR R A [ SR Y R T ADI AR A I GaN ThEIOR S 251, {#F
i, AR PRE B R ARG T

HMC7885 723K 32W EHREGBORS, KRHBEE =R, &6
AEEMERN o IR FR A HOK SR H B2 4 21dB KI/ME S 25 A1 45dBm HIE AT RF
DI . JBOREEK A 28V B HIE, #AHIN 2.2A. FRE RF M40
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HIULEC 2 50Q, #7518
N

> MRS E R

> JEfE

> HTH(EW)

> R

> AT (TWT)E e 5

> SATCOM

> MHMEFRFIE

FUNCTIONAL BLOCK DIAGRAM

- N\ L

GNDRFouT
14

GNDRFouT
12

1237001

Figure 1.

[l 3 R |

HMC7748 j2& 56 &R B 2 D) RO, BA 25W A H 2%,

A #% fem—8dBm fii N, $24E 60 dB /MBS AR . B HA B I TR R

TIRE, LR ARBILACE 50 ohm. ZIHHRBORA KM 12V I IIFEN 0.7A,

K HH 28V BRI RCRIIFER 4A. EECH MRS M LR AL G ThRE, FRIBOK 3%
AIPETC A S HL R 10 T AT AN G

IX LG GaN Ih R A A RE A1 3 G W i sk, 1& T 6 GHz 1) 58
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W RS DIRN Y, AN EAT HATRUN RS EEMIAE(SWaP)
NAEE
> HLEHEA s
> AR AGR
> EH
FUNCTIONAL BLOCK DIAGRAM

12v 28V
Fa '
HMCTT48 T T

REGULATION
BIAS
AND SEQUENCING

L

EN (r—=

ElAS SEQUENCING

RF IN ( ) RF OUT

GND
F

Y

K 4 R 2

TZE-C01

it 5E%E
[T

185 | HEHEERE 2RSS

HMC7885  -30°C Z +60°C Rex i
5 Z+6 RMEMES B, 4" x 14" x 015" ( FolE )

8 _A0° . w Oo|HiERT ARl ], 375" x
HMCTT458 40°C E +70°C ﬂ-ILEIr paEn 3" % ( E"E I:E{L:LE]

B 5 58 B S R L
B H
http://www.analog.com/cn/about-adi/news-room/press-releases/2017/4-6-2017-analog-

devices-expands-gan-power-amplifier-portfolio.html

Qorvo® GaN-on-SiC A ERFBARAMAFLLZEBE
HIRZR AT B2
FAI N R SIS EP S HF RF M7 50080 50 A B S
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Qorvo® (ZHHTATEAAG: QRVO), EAMHELHI 50V GaN-on-SiC fifkiE 251,
ZanIRE RAUAT LR mbkRe, BSRThAE, JEINPRAT S5 SRR A A JL e A
B IOTFAOH L o I AR B X 5 B R AT I N DTG AR B, JF HRSF /NS,
AT RASEIR S S/ (R — AR A 4%

Qorvo FERHH 1t 5 [ 57 i & 4 % James Klein 7. <22 AR SO0 32N 53
WAGEN 2 AN ETE AT, DAUNA P EER AT A, GPS SE AU 19 A8
N——X VIR AEAE R BN (26 T o FRATTAR AL it (A T/ = AN T
DN FREE S E, XA RASEHRIIGE R, FEER, 7
EMEENEE. 7

Qorvo 7& 50V B VLHL GaN-on-SiC n AR HME— (LR RS . F S B e 1) i A
BRAZROCRILS, R aREE RN TIR, BRI ERSFE, HEE e
FEME: RGWIT P ERP IR MAAE R ERE D HHh, TEA VLA AT LA mBe
R, ANy b 22 A B 2 B0 26 9T 38 AR AL B FELES AR T . Qorvo R BT i A
B L R 2 1) 52 IR AT 45 O B S R TG BETE,  MZE SR [T RS ) 0 28 OB A5
B WRAGER, RAEHEE 2.

HiHEH K S0VGaN-on-SiC S8 RAIME B 41 T BN

-

FmiS P3dB(W) PAE@1GHz kR FERT (mm)
QPD1004 25 73.2% 30-1200MHz  &x5
QPD1014 15 69.5% 30-1200MHz  6&x5
QPD1011 7 60.0% 30-1200MHz  6x5
QPD1004:

BREERuIME (MHz) 30 RoHS Y
BERRAE (MHz) 1,200 Lead Free Yes
1258 (dB) 208 Halogen Free Y

PAE (%) 732 ITAR Restricted N
VD (V) 50 ECCN EAR99
Idg (mA) 50
foec= il DFN
4 (mm) 6.0x50
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QPD 1011:
SERuIME (MHz) 30 RoHS Yes
BREERAE (MHz) 1,200 Lead Free Yes
1843 (dB) 21 Halogen Free Yes
Psat (dBm) 394 ITAR Restricted No
PAE (%) 60 ECCN EAR99
VD (V) 50
Idg (mA) 20
g DFN/SMT
HEE (mm) 6x5

e Bk B

http://cn.qorvo.com/newsroom/news/2017/qorvo-gan-on-sic-transistors-boost-efficiency-

and-bandwidth-of-tactical-and-public-safety-radios

o TR E R A B 5B+ =R PT7E InAIN/GaN
HEMT W #& 8 7HREE KR

o [ TR R A B B T = T BT R P AR BB B X SR S T
ASHIBADH] ) InAIN/GaN HEMT A4 e i e e R A0 35 8 FH ) M A s B RS T 5
VEZ M, 2 EH R SRS R BRSO, 45 (T 150°C
TR R (MTTF) K% 8.9X 106 /N, I 2 [ B A 12 75 THI F B 1K
il 1Zg5 R H RS BUB A T (IEEE Electron Device Letters) #2080
o B InAIN/GaN 55T S5 F0REHEAT S B 22 R AR i i v, Hf
JUZHA 5 1 7 7 % 22 2 ik R SRAS AR o I R IR BB, AN RT DA R0 0 ol 2544
JUSH 55 L 46 /N5 SRRV TE A, I Re KR PR a7 AR VA TE B . EAh, 29 In
38 17%0F, InAIN #2215 GaN G2 R g ULAC, Joi Al A4
A, AT R AR & A% R O RN e BB AR 51 RS 1 AR BB, A 2880817 Lk s s T 3 e LA
I FEUR A AE R AL IX s S 7S InAIN/GaN HFET BN SEHL GaN #$F 1) 5 i
;NI NI E S SR =G S (i
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10
6
10 fe— 8.9x10 h @ T.=150 °C
f= i
0°F o
_~ ~
< 10°}
=, T=185°C
E 10} !
E 103 T2215°¢
] i J
2 i [¢)
10°f T;=245°C
1

2?3 2?2 2?1 2:0 1.6
1000/T(K ")

(a)InAIN/GaN HEMTSCHIE ,
(b) MTTF@ Tj=150°C

AW 5T RT three-temperature 30V BN /7K, PEA 7 InAIN / GaN 5 it
S5k AR (HFET) SIC AR EENE, TEALREZIN 1.94eV. TR A
EAER 13 InAIN/GaN HFET A LU 4810 AlGaN/GaN HFET, Jf1E
AT ER) K SR SR B o 7 FH

AW 5 kK T 1EEE Electron Device Letters, Volume:38, Issue: 5, May

2017, #H: Reliability Assessment of InAIN/GaN HFETs With Lifetime 8.9x10° h.

BB S E
http://www.p-e-china.com/neir.asp?newsid=98329

http://ieeexplore.ieee.org/document/7873255/
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(B=RFZHEARERER)

(F=RFEFARBEAFZLEH M) A+ BHAFRLKRFRT SHER>TS
a1k F ST R P S AR ARG AR 69 S s BB SR TR KAMBATHUE B4R A RE R
EAMHHAT AR (LA IR) , T20145F30 EX R 3, 20145FHF K476 (LA
BAEERR) , 2015537 A (RMBEAE ERMMY A A7 (2015412
AAKARA AREA) , 2017T43A A (5 =ZREFEREAZLEHIMR) o
TR ENX. ZARA A Rt BEARER. KPRE, RELSH. hE
4. ZIEAF G EELS, AN FTE (FKFEFREREZLHR) .
CF=ZRFFRBAGZEHRY) REFTE, —R02FER G4 KAAF. ALK
AR R A — & TAEH; —REMEE ., e TABAEEETFTE L
Fa b — R TVEH . (F=KRFFHRERKEELHER) AR N B ERAL R A
TRE, AR ERFABAFZROGELEER, REFRCHK. T4
0 B IR AL R 5] ABGH R EMA . AR 5HE. FRATE S A,
FRHUAREER ., TEHBRBAEERETOURTARERENS, &
IR AN EREHE, B TR ETHOEFAITT. (FERFFARHAK
2 &MY RAZTH, RAAFHMRAT; BT HATREGEASTIRERE
AR AEH OGBS, PRI EARE 6 F LEIRE B IR AR E A LT A E
SR

R EZRIGEFHERA CHETLTEFIFRALIRFF!
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