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A Founded
A Oct. 1999, Taipei, Taiwan

A Employee
A ~3300 employees

A Current Capacity
A GaAs: FAB-A: 10K WPM, FAB-B: 14K WPM, FAB-C: 19K WPM
A GaN on SiC: FAB-B: 800 WPM 4-inch GaN on SiC wafers
A Optical line (InP,GaAs0 Y 0 € X Fab8&FEab-Cc ¢ A Y
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Substrates Pure Play Foundry Package  Applications
Service Provider ey,
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WIN HBT Process Generation /,%vin

SEMICONDUCTORS

H BT4 HO2U-D4/F4 H BT7 HO1U-R7
Legacy technology for 3G/4G PA HBTCellEvolution
Mure SiN crossover for robust AExtremely HBT size reduction
moisture resistance AHigh frequency application up to FR3
AThermal bump available
o [

N

" HBT5 o

Compact and Flexible Design
AHigher capacitor density (570pF/mm?2)
AAdditional gold interconnection layer, MET3
ACompact design rules (eg: TWV)
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D4/ F4-HBT4 R7-HBT7

Epioptimization for APTand ET Leading performance in ET
AEpi D : Average Power Tracking (APT) AEpi R: ET Enhancement.
AEpi F : Envelop tracking (ET) AHigher Max PAE and superior

ruggedness thanEpia C € &

Qe Qs sl et

| H5-HBT5

Leading performance in APT

AEpi H : APT Enhancement.
AHigher gain, PAE and linearity than Epid 5 ¢ ®
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MAG vs Freq

2umF40um*af \ \
20 Ve=3.4V.I-=20kA /e’

1 10
Freq (GHz)
HBT4 HBT5 HBT7
Junction Capacitor Ref. 85% 65%
MAG Ref. +1dB +2dB
Breakpoint@ K>1 Ref. Ref. +2GHz
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HBT7: PAE, Linearity, and Ruggednesg.
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70+ PAE_MAX ", avsv ev U H7_Ruggedness (6.5V)
60 - H/ 2V
Increase Vcc _ Ruggedness test
—~ 50 - R7 i 2
5 o Device : 4320um?, Q36_R1E403BR150_B_COP8_5_M2S_C22P5
% 40 - Device size : 2880 um? Mod : LTE ,VSWR 10:1 , VCC =3.5V, Po() = 28 dBm
< 30 - (3X_20X2X24) VCC 3.5v 5.5v 6v 6.5v v
o 20 - Freq'g"‘r,’GH_Z Po_3.5v(Before-Rug)| 28.00 | 28.08 | 2809 | 2809 | 28.08
Modulation - LTE Po_3.5v(After-Rug) | 28.03 | 28.09 | 2809 | 2808 | 813
10 - Bias : Vcc: 5V, 48mA
0 Pout30dBm@ACPR-30dBc ’
T T T 1 ae
U R7 _Ruggedness (10.5V
0 10 20 30 40 —~ugg ( )
Pout €BM)
Device : 4320um?, Q36_R1E403BR150 B COP8_5 M2S_C22P5
70 - qy 4V 5V 6V 70 Mod : LTE ,VSWR 10:1, VCC =3.5V, Pi() =14.27 dBm , Po() = 28 dBm
2V I VCe 3.5 9.5 10 11V
60 -« 65 v v v 10.5V
L 60 Po_3.5v(Before-Rug) | 28.00 27.74 27.60 27.49 27.35
o Po_3.5v(After-Rug) | 27.95 | 27.60 | 27.49 | 27.35 | 27.00
1 (&)
P - 55 @
: *
® 40 - 50 S . . a.
L 4s U U For ET application, R7 demonstrates
< - 45 < .
30 1 B PAE@MAX o superior PAE.
- 40 . .
U R7 successfully survived VSWR 10:1
20 | "1 PAE@B0dBC| fully
ruggedness @ 10.5V
10 . . . . 30
10 15 20 25 30 35
Pout (dBm)
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Thermal Management: MET3 & Bumpgz.
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An Example of
HBT power cell

-
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Thick metal shunt for betteheatdissipation
Capable for Cu pillar thermal bar
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Ic (mA)

Thick collector metal for
Highercollector current handling,
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w/ Thermal BAR
w/o Thermal BAR

Wire Bonding Al

Powercell with TWV
= Powercell with Cu pillar bump
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70 nmpHMT

— INPHBT

259/7 100 nm
< PHEMT Gen 2

150 nm EpHEMT (EBL) 150 nm E/D pHEMT
Opticalgate

HBTS
(tentative )
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