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ASIC Service
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Project
Evaluation

Specification Review
IP Available Check
Design Consulting

Architecture/Algorithm Design
Hardware-Software Co-Design
Design RTL Coding
Dynamic Simulation

Front-End Logic Synthesis

Formal Verification

Pre/Post Static Timing Analysi .
re/Post Static Timing Analysis emi

SCAN Design olution
BIST Generation

Floorplan

Place

Clock Tree Synthesis
Route

LVS / DRC
Antenna Rule Check

Back-End

MASK

emi
olution

Full Custom Layout

-. Full chip floorplan / Top merg
e

-. Analog IP hard macro

-. Analog/Digital block Top layo
ut

Mask Tooling / MDP / CMP DUM
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ASIC Service Procedure

LNDA Contract IP Spec
ASIC Develop Freeze Cell/10 Lib D/K il STA ]| APR Ji €15 J| CAP
ment A Release ohyo TN o Signoff Proced
Partner A : ysical Implementation
greement IP Model DB _ Lre
IP Survey Release IP Lib D/K Post-DFT RC Extraction Signoff Form
Release FTC DK Netlist
Project Validation Post-Layout
RFQ. Des‘“:ognl‘em Report Pre-Layout Power Simulation
Evalvation W Pcro:)olslui _____________________ STARep | Timing
Report
: . Kickoff Pre-Layout Tape-out
Semisolution Weekl
>@ >@ Power Plan Staeteusy >@ >
IP Datasheet/ | IPDB 'Pln Management | gjonoff
Integration Guide Support Assignment Request
4
i »
SoC Spec Freeze Spec Signoff Netlist-in
Spec-iin 777777 Model Simulation SoC Data-in Signoff
Customer ‘ T 39 39 tesration % PRI, >0——>
IP Spec Post-STA
RF'Q Request IP Spec [P Behavior Design Post-Simulation
Request Evaluation Verification Synthesis
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COT Process Procedure

Product Definition IP Spec Release > IP Spec Review
v !
Architecture Specification |« Design Document Relense IP Spec Freeze
v v
RTL Code Generation [P Model DB Release
2 i Frontend Model DB Release IP Design Confirm
Synthesis —> Netlist-in . B
L | | ¥ | ‘ DRC/LVS Rule Deck Release il
| Testuhillity Analysis ‘ | Jesur H_ewew | | ] IP Macro Physical Lib Release
= -+
| Power Analysis | R’ L Backend D/KLib Release
— | Designkit Check |
| DFT Planning ‘ 3
I
| Logic Floorplanning ‘ | Design / TTling Setup |
| v
Pre-Layout Verification | Floorplan | :
) v » [P Macro Layout Confirm
| Placement |
DFT Implementation
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IP Service Procedure
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Frontend Model DB Release Backend D/K Lib Release
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IP Spec Re IP Spec Fre IP Model DB Rele IP Layout
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T &% IP Road-Map

2014 2015 g 2016 3 2017 3 2018 L 2019 L2020 j 2021 L 2022 ) 2023 )

SAR ADC SAR ADC
Differential Differential

12bit 10Msps1 12bit 10Msps

Ultra Low P oL -
Single ended ra Low Power

9bit, 12Msps
12bit 10Msps3

SAR ADC
SAR ADC Diff_erential
Single-ended 12bit 1Msps
10bit, 10Msps Ultra Low Power
SAR ADC
Pipeline ADC Differential
12bit, 100Msps 10bit 10Msps1

10bit 10Msps2

DAC 4 )
12bit 2Msps DAC
Current Steeri
n
R2R DAC R2R DAC 12bit zgomsps
8bit 1Msps 10bit 1Msps ) \_ Y,
' N\
Matrix DAC R2R DAC \
12bit 500Msps exponential I
10bit 10Msps
\ /
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T &% IP Road-Map

® Wit ¥ F4E IP road-map

2014 2015 g 2016 g 2017 g 2018 L 2019 2020 2021 2022 2023

PLL
PLL PLL 250MHz
1.5GHz 50MHz L J
PLL
500MHz
OP-Amp LDO
Differential Current Limit
3.3to 1.2

OP-Amp

Single-ended

LDO
ERCAVA (o3 WAV CDS VGA
AMP

Voltage
Detector

Analog Method
Digital Smart
Method Load SW IP




A |

FRZOIPFE2EE1E

TP RHipER \

« Research (#f57) - Development (Ff k)
- HIRFEATEAR o SR E il
o« IOUFATUE T RE -« FNkAk




KEY FOUNDRY Technology Portfolio

0.35 ~ 0.25um

b

0.18 ~ 0.13um [ 0.11um

- ——————
HL35S HL25G HL18GFL HL18W (LP) HL18P HL16GF HL13G HL13W (LP) 0.11um CMOS
3.3/5V 2.5/3.3V, 5V 1.8/3.3V, 5V 1.8/3.3V, 5V GEN2 1.8/5V 1.8/3.3V 1.2/2.5V, 3.3V GEN2 1.5/5V 1.2/3.3, 5V
10 _ J
S HL30G HL18P05 HL18P06 HL18E07 HL13GT, GTS HL13P05
3.3/5V GEN2 5V GEN2 6V 7V 1.2/1.8/3.3V, 5V GEN2 5V
0.18um SOI 0.18um SOI 0.13um SOI 0.13um SOl 0.13um CMOS
GEN1 2.5/5V GEN3 2.5/5V GEN3 1.5/2.5, 5V GEN4 2.5V HRS 1.2/2.5V
HP35ULB700 HP35EB40, EPI 0.35um 650V AP130200 SO HP18E80, EPI HP18E30 Vi4
Single GOX UHV 3.3/5 (40V) H\./|CH(5.5 120) Automotive 1.8/5 (150V) EPI, 1.8/5 (40V) w/ Flash w/ Flash
(Vg=5.5V) 1.8/6 (200V) | | 1.5/5(40V) | | 1.5/5(120V)
HP35ULC700 018umeoov | [ HP18EP100 | [ 1( 0.13um GEN4 0.11um GEN5
OX UHV 0-35um Toov SOi, Automotive | | EPI (Single GOX) | | Epi 1.8/ (40V) wi Flash wi Flash
0v) 1.8/5V (6V), 600V 5 (100V) L ’ 1.5/5 (40V) 1.5/5 (40V)
m UHV 0.18um 150V (DTI) 0.18um 30V 0.11um 120V
p5 (700V) Automotive Single GOX w/ Flash
: 1.8/5 (150V) 1.5/5 (120V)
' : - - “HP13,BCD HM13EGEN2,
“L%‘?§<,F};(,‘S“ H"%?g\? P ”'T_g;;‘(',TP eFlash eFlash GEN1 eFlash GEN2 eFlash GEN2
’ | 1.8/3.3,5V L 1.8/5V 1.5/3.3V,5V || 1.5/3.3,5V | 1.5/5V/40V 1.5/3.3V
| HM18EH, | [ HM13EWR HM13EH, |[ HM13EUP, || HM13EGENZ,
HPas, TP ( HPas, OTP eFlash HP18,oTP RFCMOS eFlash eFlash GEN1 eFlash GENZ | ror niah deacity
’ ’ HV 20V/30V | eFlash 1.5/5V HV 20/30V 1.5ULL/3.3,5V | | 1.5/5V
HL35R HL18, MTP AP18E, HL13GMTP ||  HM13EU, [ HW13EHP, | HP13 MTP
Flat cell 1.8/3.3V, 5V Auto. eFlash 1.2/3.3V eFlash eFlash GEN1 1.5/5V
1.8V/3.3V, 5V/52V 1.5ULL/3.3V, 5V HV 20V/30V
B . 4 v R 4 o N\
0.35um 0.35um 0.13um 0.13um 0.18um 0.11um 0.11um 0.11um 0.11um
High 540V 3.3/45V 1.8/9V 1.8/18V 1.8/3.3, 5 /20V 1.2/1.8/10V 1.8113.5, 18V 1.5/5,6/30V 1.211.8/20V
V | ¥ @ Yy 9 y @ ~ y @
o tage ™ h 4 Y N N [~
CMOS 0.35um Gen2 0.35um Gen2 0.13um 0.13um 0.13um Gen2 0.11um 0.11um Gen2 0.11um Gen3
3.3/45V 5/45\ 1.8/13.5V 1.8/9/18V 1.8/18V 1.2/1.8/18V 1.2/1.8/13.5, 18V 1.8/18V
b J y € A\ J
( ) : Gate Voltage Available || Development || Plan

K- KEY KEY FOUNDRY CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE 14 Page
FOUNDRY ' ' g



Mixed-Signal technology roadmap

' 3\
Technology [ Available ] 2020 ~ 2023
0.13um 0.13um LP 0.13um Single 0.11um
0.11~0.13um 1.2/3.3, 5V 1.5/3.3, 5V [ 12033, 5V ](Q4‘21)
0.16~0.18um 0.16um 0.18um 0.18um LP 0.18um Single
1.8/3.3V 1.8/3.3, 5V 1.8/3.3, 5V 5,6, 7V
0.25um 0.35um
U= 2.5/3.3, 5V 3.3/5V
Acti Low noise Depletion MOS Triple Vth ' Low noise JFET
ctive 1/f noise (-50%) -0.35, -0.7V 0.13,0.18um | 1/f noise(-90%) (Q4°20)
) 0-Layer Low TCR MIM MOM ' TaN MIM )
S Passive HR Poly (TaN) Dual, Stack LV, HV (Low TCR + MIM) [y
Added
Devices HV EDMOS LDMOS 0.18um Low Rsp LDMOS
Integration 10V, 0-Layer 7~30V, Non-Epi 1.8/5V (30V), Non-epi (Q221)
. Thick IMD Dual Multi-level Inductor
Speclalty (Max 3 layers) thick metal m { +/-1,200V }(Q4‘22)

oeveopmen: | SN

K- KEY KEY FOUNDRY CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE 15 Page
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BCD technology roadmap

0.35um 40V

Jl Standard

0.18um 40V 0.18um 40V (Gen3)

Q
0.13um 40V (Gen2) 0.13um 40V 0.11um 40V (Genb)
eFlash (Gend), eFlash eFlash

(Q4 ‘21) (Q423)

up to 40V

0.35um 65V

DTI Standard
1 150V 0.18um 100V 0.18um 150V
0.18um 150 5V single Auto Grade 0

up to 150V

Q
0.13um 120V 0.11um 120V
BCDN eFlash [/ eFlash
Y,
(Q1°21) (Q4°24)
. Low noise
MTP,OTP, eFuse HV Depletion NMOS 1/f noise (-50%)
Value added Thick IMD Dual thick metal Dual, Stack MIM
options (Max 3 layers) (Max 4um) (Max 6fF/um2)
FISO BJT/Diode . .

O Automotive grade1 O Automotive grade 0

Development [ Plan

K- KEY KEY FOUNDRY CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE 16 Page
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NVM technology roadmap

Standard 11
(Q4:21)
: (Q423)
Standard Gen1 HV Integration
1.5VI3.3,5V 1.5VI3.3,5V 1.5/3.3,5/20,30V
Standard HV Integration
1.8V/3.3,5V 1.8/3.3,5/20,30V

KF owned 0.18um 5V 2 0.13um 5V
(0 layer) (M/S, BCD) (M/S, BCD) (M/S, BCD) (Q4°20)
MTP
3rd Party 0.18um 3.3V 0.18um 5V
(0~ 2 layers) (M/s) (M/S, BCD) (M/S) (BCD) (Q4'20)

(Q4°20) (Q421)

Poly fuse

0.35um 5V 0.18um 5V
0.18um 3.3(5)V 0.13um 3.3(5)V
0.18um 0.13um
d
3 Party S Lelieh 1.8V/ 3.3(5)V 1.5V/ 3.3(5)V

eFuse

: Cell reduction ~ 50%
: Layer reduction ~ 10%
: High endurance (2 layers)

([SCR\CREN

Development [ Plan

K- KEY KEY FOUNDRY CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE 17 Page
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HV technology roadmap

Technology [ Available ] [ 2020 ~ 2023
0.13um
< 1.8/9V
420
13.5V 0.13um 0.11um @ )
1.8/13.5V 1.8/13.5, 18V
0.13um 0.13um Gen2 0.11um 0.11um Gen2 (Q4R9) Q321)
1.8/18V 1.8/18V 1.2/1.8/18V 1.2/1.8/13.5, 18V 0.11um Gen3
18V 1.8/18V
0.13um 0.11um
1.8/9/18V 1.2/1.8/20V
> 40V 0.35um 0.35um 0.35um Gen2 0.35um Gen2
5/40V 3.3/45V 3.3/45V 5/45V (Q4

20V 0.18um
0 1.8/3.3, 5/20V

\Y; 0.11um
e 1.5/5,6/30V

LMV

0.11um
1.2/1.8/10V

(Q2:21)

Value added

options

Development [ Plan

K- KEY KEY FOUNDRY CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE 18 Page
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ERERINEDS

Customer

Application

Process

T-Company

Touch Controller

0.13um

A-Company

Motor-Controller

0.13um

P-Company

Sensor

0.18um

L-Company

PMIC

0.18um

S-Company

Display Driver

0.18um

A-Company

LED Driver

0.18um

G-Company

Touch Controller

0.18um

R-Company

Display Driver

0.35um

P-Company

Customer

Sensor

Application

0.35um

Process

Z-Company

CIS

0.13um

T-Company

T-CON

0.13um

A-Company

Touch Controller

0.13um

C-Company

Voice Warning IC (Automotive)

0.18um

T-Company

T-CON

0.18um

H-Company

Display Driver

0.18um

H-Company

PMIC

0.18um

G-Company

Touch IC

0.18um

T-Company

LED Driver

0.35um

N-Compan

Customer

Audio AMP (Automotive

Application

0.35um__

Process

T-Company

ESD Protection

0.13um

C-Company

ADC

0.13um

S-Company

Wireless AFE

0.162um

C-Compan

DAC, PLL

| FASIA MlolERE R 204 SEMISOLUTION

0.18nm
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