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Specific Semiconductor Device

(Ol+r: nH™, nF o, nAPk)

Device
* New device structure
» Electric field control(SAG, FP, GR) * Flip chip = TVS
* Quantum efficiency + Clip bonding = Trigger
* HV performance * Hermetic seal = PTR
» HF performance * Power/RF = |RED
« HT property « IR filter
= PIN-PD
= UV-PD
= APD
Package « SPAD
= SiPM
Epitaxy * Nano-scale Junction « ESD : EABCDT
* Si « Low defect density * Power/RF
. SiC « Atomic level etch * Photonic « GaN RF
+ GaN-on-Si + Small contact resistance ohmic * Reliability . Fa d
+ GaN-on-SiC + Implant and trench isolation * Aero-space oundry
* Ga0; + ARC film + Military
* GaAs/AlGaAs « Back Metal, Thinning, Via
* InGaAs
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APD (Avalanche Photodiode)

Responsivity & Gain Curve

1.1 . 1000
880nm 905nm
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Chip Drawing Avalanche Multiplication

Incident light
Anti reflection layer
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APD200-1CH

Application

Automotive LiDAR Automatic door opening APD500-1CH

905nm range-finding devices Optical communication

Speed measurement 3D laser scanning
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MCT (MOS-controlled Thyristor)

Wafer/Package

MOS GateZ On/Off 7}'5%tThyristor
== UR71S 8, 2 HYus4
Z o 3dF A di/dt

S A%, &2 Jitter

Application

----------------

N-

Thyristor

R « TXpA QHHEX|(ESAD)
e « DO|LR| 7| ZZR], YRS
"""""""" : » HIAIE OLiX] HEAIAH

o ZgI=0MEX|, Laser &X|, UPS S

Anode

L VBR ' >1,600
=W 1795Y, Rsp.on mQ-cm? <10
On/Off A|0|E H ¢} Vekh) Y, 5/-5
I3 M F(@1200V) I kA >2.5
HELS7I1871(@1200V) di/dt kA/us >35

OJAIY EFEE ESADE 1400vE D HY ALK

A : Anode 3k -
K : Cathode A V,=1200V
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GaN Power/RF Al
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GaN RF: X-band MMIC

* Frequency Range: 9.0 - 10.5 GHz Pin VS Pout, Gain, PAE @ 9.5GHz

50
* 43 dBm Output Power 4o -
« 27 dB Power Gain /<j</
30— S
i * PAE: 42%@9.5GHz 2 s pout |
F—r=¢ .~
& * Pulse 100us, duty 10% o ! tdeim)
ii . . . /J // Gain [dB]
m * Chip Dimension 3.8 x 2.3 x 0.1 mm 1 | |
E, —— 0 5 0 5 10 15 20
i Application

S-Parameter

*  Weather Radar 40

* Marine Radar 30 \\

. AESA 20 // oI
10 7 s22 \‘

. 0 ——512 N
Test Fixture o N

) NN
-20 NA™™

5 6 7 8 9 10 11 12 13 14 15
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GaN RF: S-band Power

Load-pull Characteristics

Operating Freq. Up to 5GHz 3.5GHz Matching point
* 150W Typical Psar at 3.5GHz
* 10dB Linear Gain at 3.5GHz
* 50V Operation

Application

Measurement
* 2-Way Private Radio 250 70
o LoatJi-puII with Il’acka\ge
UHF/VHF Amplifier 200 7 -
* Radar Application /
150 ,/ 40
* Cellular Infrastructure " / 2
Package . 2 100 A p _—
* Test Instrumentation — / T
50 — 10
P
0 5
28 30 32 34 36 38 40 42 44
Pin [dB]

====Pout [W] ===Gain[dB] ==Drain efficiency [%]
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HI8 ZH|(600{5):

I-line stepper, Plasma etcher, Furnace

PECVD, Sputter, lon implanter, RTA, ICP-RIE, Deep
RIE, Wet station, E-beam evaporator, APCVD &

2 &l (15015):
Sputter, Grinder, Saw, VI, Mounter, Detaper,
Expander, UV exposure, Counter &

AXHEA:
TCAD simulation, Layout-tool
E=2HEH M II-|;||(270:| %‘_)

= O 1 o

SEM, EDX, FIB, Alpha-step, Nano-spec, FTIR, XRF,
Wire bonder, Bonding tester, |-V, C-V, Probe
station, Optical microscope, TLP, IEC61000-4-1
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