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Nexchip Advantage & Nexchip
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Nexchip 110LPEF offers the MCU solution () Nexchip

Consumer

110nm LPEF

~E—
&

Digital AV
Home Applications
Touch Controller...

Communication

Cell Phone
Mobile Handsets
Broadband Access...

MCU
——
. . Data Processing
application —
Notebook
Smart Cards

Work Stations ...

» Compatible to Logic process
-- Same Model/PDK
-- IPs and Libraries can be re-used

Industrial
» Comprehensive eNVM solution
-- pFlash
-- Excellent partners for customization IPs

Medical monitor
Motor Control
Building Management
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Nexchip 110nm LPEF Process information () Nexchip

* 110nm LPEF: Flash IP(pFlash) embedded in Nexchip 110nm logic.
a) Logic: 23 lithos (5Metal with AI-BEOL)
b) Flash: 11 lithos; 9 lithos (2021-2H)

Category Content

Device 1.5v Core + 5v 10 + Flash

Design rule 110LP(1.5v)

2P5M

2 Transistor (2T)

Flash/Total Layers 11/34(included SRAM)

Isolation STI

Gate Material & Source/Drain Co-Salicide

BEOL NSC 110LP Al-BEOL
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Nexchip 110nm LPEF Photo & Mask information Nexchip

1 1F AA KrF KrF 6%HT Dark | 0.16/0.16
2 21 MV NWell KrF KrF Binary Clear B 0.9/0.9
3 3l MV PWell KrF KrF Binary Clear B 0.9/0.9
4 41 CG VT KrF KrF Binary Clear B 0.4/0.4
5 51 Cell VT KrF KrF Binary Clear B 0.9/0.9
6 2G FG(PO) KrF KrF 6%HT Dark J 0.23/0.13
7 3D LV NWell KrF KrF Binary Clear E 0.75/0.75
8 4D LV PWell KrF KrF Binary Clear E 0.75/0.75
9 6E ONO I-line KrF Binary Dark B 0.42/0.42
10 2E Sacrifice gate I-line KrF Binary Dark C 0.42/0.42
11 3G CG KrF KrF 6%HT Dark J 0.18/0.16
12 8N MV NLDD KrF KrF Binary Clear D 0.4/0.4
13 8P MV PLDD KrF KrF Binary Clear D 0.4/0.4
14 9N CSsD KrF KrF Binary Clear D 0.4/0.4
15 1G Poly gate KrF KrF 6%HT Dark J 0.11/0.20
16 IN LV NLDD KrF KrF Binary Clear D 0.31/0.31
17 1P LV PLDD KrF KrF Binary Clear D 0.31/0.31
18 4N ESD KrF KrF Binary Clear C 0.31/0.31
19 2P P+ S/D KrF KrF Binary Clear E 0.31/0.31
20 2N N+ S/D KrF KrF Binary Clear E 0.31/0.31
21 3E SAB I-line KrF Binary Dark C 0.42/0.42
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Nexchip 110nm LPEF Photo & Mask information () Nexchip
[no [ twer |~ oescipon [ Phowovpe |  Peliclepe | waskTone | Grage [ minmumineispacewm) |

22 1C CONTACT(2) KrF KrF 6%HT Clear J 0.12/0.16
23 M METAL(1) KrF KrF 6%HT Dark | 0.144/0.144
24 1T THROUGH HOLE(1) KrF KrF 6%HT Clear [ 0.16/0.20
25 2M METAL(2) KrF KrF 6%HT Dark G 0.18/0.20
26 2T THROUGH HOLE(2) KrF KrF 6%HT Clear | 0.16/0.20
27 3M METAL(3) KrF KrF 6%HT Dark G 0.18/0.20
28 3T THROUGH HOLE(3) KrF KrF 6%HT Clear | 0.16/0.20
29 aM METAL(4) KrF KrF 6%HT Dark G 0.18/0.20
30 4T THROUGH HOLE(4) KrF KrF 6%HT Clear [ 0.16/0.20
31 5M METAL(5) KrF KrF Binary Dark D 0.39/0.40
32 PV PASSIVATION I-line KrF Binary Clear B 1.5/1.5

Total masks (2P5M): Standard 32 masks (KrF:28 PH layers, I-Line:4 PH layers) ,
Optional layer: 6 layers

NO. Layer Description Photo type Pellicle type Mask Tone Grade. Minimum line/space(um)
1 5D LVRVT Vtp KrF KrF Binary Clear D 0.31/0.31
2 6D LVRVT Vin KrF KrF Binary Clear D 0.31/0.31
3 1D SRAM Vtp I-line KrF Binary Clear D 1.0/1.0
4 2D SRAM Vitn I-line KrF Binary Clear D 1.0/1.0
5 *K *MIM Cap KrF KrF Binary Dark C 4.0/0.8
6 AR COG mark I-line KrF Binary Clear B 1.5/1.5
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Nexchip 110nm LPEF Process Key Design Rules () Nexchip

Process 110nm LPEF (Width/Space) (um)
Active 0.16/0.16
Poly 0.11/0.20
CT 0.12/0.16

M1 0.144/0.144

0.16/0.2
0.18/0.20
™ 0.39/0.40
SP-SRAM 1.32um?

2021/9/22 s A 2R Confidential 5



Nexchip 110nm LPEF Device Performance

Device

N/PMOS

Core (1.5V)

RVT (TT@25'C)

LVT (TT@25'C)

10 (5V)

VT (TT@25'C)

NMOS PMOS NMOS PMOS NMOS
W/L (um) 10/0.11 10/0.11 10/0.11 10/0.11 10/0.45 10/0.6
Gox (A) 25 150
Vt (V) 0.61 -0.61 0.435 -0.48 0.78 -0.75
Idsat (uA/um) 425 -170 565 -220 475 -250
loff (pA/um) 2 -2 500 50 2 -2
BV N/PMOS (V) >3.5 <-3.5 >3.0 <-35 >11.5 <-11.5
» Nexchip offer the competitive 110nm LPEF platform.
* 1.5V Core, RVT /LVT for speed/leakage optimization
* 5V 1/0 from Flash HV devices
* Compact Stdcell: 7T (319K gate/mm2), 9T (212K gate/mm?2)
* Compact SRAM(1.32um2) memory compiler
* High-R poly (2K ohm/sq, w/o extra mask)
* MIM (2fF/um?2, single stack)
* Built-in Schottky diode (SBD)
2021/9/22 fu A4 Confidential 6



Nexchip 110nm LPEF Foundation IPs

Brief Specs

Library Category Track (T)

Standard Cell RVT / LVT

DK

Readiness/Schedule

Si Report Gradation

PMK

Vv
Library HS 9 RVT / VT Vv Vv Iron
STD Cell HD 7 RVT / LVT Vv Vv Iron
ECO Library
HS 9 RVT / VT Vv Vv Iron
HD 7 RVT / LVT Vv Vv Iron
Vv

RVT / LVT

Category Function Bit Cell (um2)

Memory Compiler

Generic SP SRAM

Category Brief Specs

2.0v~5.5y, Provides a wide variety of interrupt 1/0 for
customers, Includes ultra-low power crystal driver:
150nA,32.768KHz XTAL; <60uA, 16 MHz XTAL.

GPIO

Si Report

Si Report

Gradation

Gradation

Iron

HBM>+/-4kV, MM>+/-200V, CDM>+/-500V, Latch-

ESD Protection Up>+/-200mA

2021/10/M

Paper
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Nexchip 110nm LPEF MCU platform IP (1)

IP Category

IP name

ified

Gradation

POR

LDO

DC-DC

IRC

PLL

Brief Specs

With static current POR Internal counter to set power-on-reset time; 1.5V device only; v ron
(for core voltage) With static current; Internal low voltage detector {1.1V)
With static current POR Internal counter to set power-on-reset time; 5V device only; v I
(for 10 voltage) With static current; Internal low voltage detector (1.8V)
No static current POR Internal counter to set power-on-reset time; 1.5V device only; v Iron
(for core voltage) No static current; Internal low voltage detector (1.1V)
No static current POR( Internal counter to set power-on-reset time; 5V device only; v I
for 10 voltage) No static current; Internal low voltage detector (1.8V)
Low to 0.8uA standby current; 120mA driving ability;
5V->1.5V low power LDO . Y g Y A Iron
Typically output 1.5V voltage, output range: 1.1V~1.8V.
Supports capacitor-free, fast transient; Typically 1.5V output voltage, 150mA driving ability,
5V-»1.5V capacitor-free LDO PP P ypicaly P & & v A Iron
output range: 1.1V~1.8V.
Quiescent current is low to 50uA(exclude BGP)
Ultra-low shutdown leakage:100nA
PWM and PFM model
L S5V—=1.5V
B?Ekp[?(\:vg:j converter Low output ripple: <25mV 2021/12/E Paper
400mA peak output Current(Vin=3.0V)
Over-voltage and under-voltage protection
Output Short and over-current protection
8MHz RC OSC Oscillat-or c.:utpu.t frequency; Accuracy <1.5% @PVT v Iron
Operating junction temperature: -40°C~+25°C~+125°C;
48MHz RC OSC Oscillat-or c.Jutpu.t frequency; Accuracy <1.5% @PVT v ron
Operating junction temperature: -40°C~+25°C~+125°C;
Supports integer-N divider application
. i Supports 6MHz to 180MHz input clock frequency range
Delta-sigma fractional-N PLL A Iron
6 output clock range from 25MHz to 1.0GHz
Fractional-N divider application: <2.0ps@1GHz

2021/9/22
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Nexchip 110nm LPEF MCU platform IP (2)

IP Category IP hame

Brief Specs

Supports 1Ksps~3Msps sampling rate;

Si Verified

Gradation

Interface

ADC Normal 12bit 3Msps SARADC | 16CH single-ended/8CH differetial; 2022/03/E Paper
SNR:64dB @2Msps; THD:-72dB @2Msps;
Low cost;
Crystal-l USB1.1 PHY ! 2021/12/E P
rystariess Low EMI TX driver design 12/ aper
Ultra-low cost;
Crystal-l USB2.0 devi i
Plr-IvYSti)taeIS;olution evice 2-channel capacitor-free LDOs, fast transient: 2021/12/E Paper
5V->3.3V 250mA capacitor-free LDO, 5V->1.8V 120mA capacitor-free LDO;
Ultra-low power bandgap 0.8V output reference with trimn'.li.ng registers v Iron
Integrated reference voltage stability dectector
Low noise and high PSRR 0.8V output reference with 5f6bi.t trimming registersf integrated buffered reference output
bandea As low as 20uA power consumption to realize low noise: 400uV@& 1Hz~10MHz 2021/12/E Paper
8ep High PSRR: >60dB@1KHz
D IF 0 d 0
i AEEk Confidential 3
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Nexchip 110nm LPEF Flash(ISSI) IP () Nexchip

Nexchip can offer varied density flash Macro(new design version).

| Macro spec | Macro spec | Macro spec | Macro spec | Macro spec | (UNIT) | Notes
Basic
Memory Organization 16K 32K 64K 128K 256K Bytes | Total density
Configuration(bit width) x32 x32 x32 x32 x32 Bit
Array bank 1 1 1 1 2 ea
Page Size 1K 1K 1K 1K 1K Bytes
Information block 1Kbyte * 2 1Kbyte * 2 1Kbyte * 2 1Kbyte * 2 1Kbyte * 2 Bytes
Endurance 100 100 100 100 100 K cycles min
Data Retention 10 10 10 10 10 Years min
Operation Temperature -40C~85C -40C~85C -40C~85C -40C~85C -40C~85C C
Timing
Access Time/Read cycle 40 40 40 40 40 ns max
Byte Program Time 20 20 20 20 20 us max
Page Erase Time 2 2 2 2 2 ms max
Macro Erase Time 10 10 10 10 10 ms max
Power
Supply Voltage 1.5 15 1.5 1.5 15 vV
Standby current 1/20 1/20 1/20 1/20 1/20 uA typ./max
Read current at 1MHz 350 350 350 350 400 uA max
Program current 4/5 4/5 4/5 4/5 4/5 mA typ./max
Erase current 4/5 4/5 4/5 4/5 4/5 mA typ./max
Macro size 0.63 0.69 0.79 0.99 1.67 mm?2 after shrink

2021/9/22 a4 Confidential 10
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Nexchip’ Cooperative Partner () Nexchip

Nexchip have good ecosystem and excellent customer service.

IP Alliance ‘ZZM31 ememory sEEEymc  (Brmwonix m Actt
i : ) VAY cadence =
EDA Alliance SYNOPSYS =mpyred
k i )
Mafs Service [ PG TOPPAN
Alliance )
:::\I,(icEend { A CHIPN\ORE CHIPBOND C.’_ ChipMOS
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Nexchip 110nm LPEF Platform Milestone () Nexchip

Platform alpha release at Dec’20; full Release at Dec’21.

Dec’Y19 Apr'Y20 Dec’Y20 Dec’Y21
O O O O -
> Process Frozen »>MCU Platform IPs T/O » 110LPEF analog IP Si proven > Process Qualified(pass)
»PDK v0.5 Delivery »Alpha CTM'’s testchip T/O » 110LPEF flash pre-qual pass > Flash IP Pre-evaluation (pass)
»SRAM 8Mb TQYV Yield >90% » 110LPEF NTO T/O »Flash Qualified (1%t lot @Nov/Y21)
»Flash yield >90% »MCU platform full release(Dec/Y21)

2021/9/22 a4 Confidential 12



Nexchip Vision
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»150nm
3.3V/13.5
»150nm
LDDI 3.3v/18V
»150nm
1.8v/18V

»110nm
1.5V/6V/32v

»90nm
1.32v/6V

() Nexchip

MAHEE

2022 2023

2001 2004
o:

SDDI »>110nm

»110nm
1.5V/6V/32v

1.2V/6V/32V
TDDI

»90nm-AL
1.32v/6V/32V

AMOLED

r110nm
1. 5V/6V/32V
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Nexchip IP Gradation & Nexchip

Grade Definition IP Gradation
1 PDK VO.1+ Paper
2 PDK V0.5+ and either 1) IP Si-proven or 2) Production < 200 pcs Iron
3 PDK V0.5+ /and IP Si-proven /and Production 200~500 pcs Bronze
4 PDK V0.5+ /and IP Si-proven /and Production 500~2000 pcs Silver
5 PDK V1.0+ /and IP Si-proven /and Production 2k~10k pcs Gold
6 PDK V1.0+ /and IP Si-proven /and Production > 10k pcs Platinum
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