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About -

SSGSEMIisa leading semi-conductor fabless '

design service company offers High Performance, High ' r
Quality Protection, Mixed Signal Analog Products to
serve Automotive, Industrial, Consumer,

Communications and Computing Segments. ' . |

- 2014 Package, Assembly & Material research for low-pin counts device - -] "
- 2016 Built up the circuit design team in China ' _.ﬁl:
- 2016 Setup HQ office in Shenzhen, China , - - v
e
R
L] i#-
« Head-quarter: Shenzhen, CN B!
« R&D Center: CN and Taiwan -~
« Capital : RMB 10,000,000 N
« Employees: 28; R&D Engineers : 18 .

« Certification: 1SO9001:2015, ISO14001, IATF 16949 (subcon MAF.)




SSGSEMI Focus Field

Computing Product Portfolio
Protection _

Diodes MOSFET

Automotive ESD
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Key Achievements in Y 20-cont.

2. 1st USB4.0 ESD production device launched in industrial.

3. Launched the 3.3V ~ 60V high performance 400W TVS product lines in SOD-
123 and SOD-323 package.

4. 7 high speed (ultra low cap.) ESD projects and 3 ultra low Rpson , CSP MOS
FET are under certified by US ODM customers.

5. 1+ billion shipments of TVS/ESD and Schottky (non-Automotive) in yr'19 and
90% YoY growth in Yr'20.




Plan in Yr 20

1. 200+ MOS FETs, 500+ ESD/EOS devices release to
market

2. 50+ Schottky products launch in Yr'21
3. 50+ Zener products launch in Yr'21

4. Fulfill sales network in China




Technical Strength




Our key strengths

1. Strong semiconductor process knowledge and circuit design team (400+yrs design experience in diodes and
analog design)

2. Industrial leading on low-cap, high speed and high surge diodes design

3. Industrial leading on ultra-low Rpsoydesign in MOS FET

4. Up streamline the supply chain (foundry, package and test), in order to improve the reliability and quality
5. Fully qualifiedby WW branding customers

6. Commit on R&D spending




Today ‘s CMOS process drawbacks
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In order to keep the same level of protection, the system level protection has to relay on the external ESDs.

90nm technology is the sweet
point for external ESD
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How do we do to improve ESD

1. HFE _E(Process Level) ) B3t 5 v

a.
b.
C.

ESD-Implant Process
Modified ESD-Implant Process
Silicided-Diffusion Blocking Process

2. Architecture Design 1Bt i3t 5 &

d.

b
C.
d

Snapback

. SCR (Deep snapback)

Modified SCRICHFRI I 1T
Ultra-low cap. / low noise SCRIGAF B ¥ it

3. EE&_E(Circuit Level) BBt 5 ¥

a.
b.
C.

Gate-Couple
N+P Gate-couple
Modified N+P Gate with SCR design
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ESD Implant

Traditional Structure

ESD-Implant Structure

Source Drain

Bulk  Source | Drain Bulk v v |
] VYV Y Y Y/ Y VYV ovoy
g Bt

N+ N+ _ N+ "

P-well
P-well
P-substrate P-substrate

L=1.0um L=1.4um

Junction depth=0.18um
HBM ESD Robustness=1KV

Junction depth=0.22~0.25um
HBM ESD Robustness=4KV




Modified ESD-Implant Structure

ESD Implant
Gate Gate
Bulk Source 1 1 Source
| 1 - | oran oo ]
P+
P+
P-well
P-substrate
With silicide-blocking Mask
Conditions W/O ESD W/ESD W/ESD
W(um) 490 420 600
L(um) 0.6 0.5 0.5
DGS(um) 2.5 3.4 1.8
VBD(V) ~8\V/ ~6V ~6V
VESD(HBM) 2KV 5KV 4KV




Silicided-Diffusion Blocking Process

Silicided
Sr o
Gate iffusion | ot
GND Source I /‘ Drain I Source
P D ~ :

P-substrate




Architecture DesignR i 5 2




Popular ESD Architecture

/ﬂ
. - . Holding
I J =12 I / Region
Snapback Holding Region <
VBD > o K
I 0 i ,\ . .
Breakdown % N % Trlgger Point
o ; s = =y v - (~10V, ~10mA)
~~~~~~ Vsb Vi Vhold Vswitch Sa — —_— —
" 4}
Diodes Snapback Deep-Snapback ~1 VDD VvV
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Snapback vs Deep Snapback

P-substrate

Isolation
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Low-voltage-trigger Lateral SCR

VDD
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device for output ESD protection
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Schematic Cross-Sectional View of the
Capacitor-Couple ESD Protection Circuit

Rn Rp

| N-substrate




Other Important factors on ESD
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Current ( A)
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lr— Leakage current
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We choose the low resistor wafer and improved circuit to lower the IR, most of our devices are able to offer 10nA (typ.) mode.




Ve - Clamping Voltage

V¢ (clamping voltage®f il ) & AL T ESD Y L ifitle=1A. XEUH O£ PRSI IR B K — B I,
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Choosing the customized wafer and unique deep-implant process to lower the V.




Hero Devices




Ethernet Protection

Ethernet Solution 1: Ethernet Solution 2: Ethernet Solution 3: Ethernet Solution 4:
Line to GND/Line to Line Line to GND Line to Line Line to Line
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DFN2510-10L DFN3020-10L SOT-23-6L DFN2010-8L DFN1610-6L




HDMI 1.4 Application

ST5VRN2510

TMDS Data 2+(D2+)

' TMDS Data 2-(D2-)
I
= = TMDS Data 1+(D1+)
ST5VRN2510

TMDS Data 1-(D1-)
TMDS Data 0+(D0+)

— ' TMDS Data 0-(D0O-)
L

L
= DDC Clock (SCL)

DDC Data (SDA)
H d (GND

+5 Power
SESVUT236 HPD/HEC DATA+
HDMI Source HDMI Sink

The flow-through package design

TMDS Clock Shield

DDC/CEC/HEC Ground

TMDS Clock+
TMDS Clock-

Recommend Part




HDMI20/21TMDS Application

SST3V3RN2510

— TMDS Data 2+(D2+)
I TMDS Data 1+(D1+)
" TMDS Data 1-(D1)

SST3V3RN2510 W

HDMI 2.1

HDMI 2.1

HDMI 1.4
10.2 Gbps

TMDS FRL

TMDS Data 2-(D2-)

18 Gbps 48 Gbps

TMDS Data 0+(D0+)

TMDS Data 0-(DO-)

[ ]
. Recommend Part
[ |

—

DDC Clock (SCL)

DDC Data (SDA)
H d N D

L

+5 Power

NNV PEICR m————————————
HDMI Source HDMI Sink




HDMI20/21TMDS Application

TMDS Data 2+(D2+)

SST5VXBNO62
SST5VXBNO62

TMDS Data 2-(D2-)

HDMI 2.1

TMDS Data 1+(D1+) HDMI 2.1

HDMI 1.4
10.2 Gbps TMDS FRL

SST5VXBNO62
SST5VXBNO62
SST5VXBNO62

SST5VXBNO62

TMDS Data 1-(D1-) 18 Gbps 48 Gb s

TMDS Data 0+(DO0+)

TMDS Data 0-(DO-)

TMDS Data 3 Shield (GND) [ Recommend Part

SST5VXBNO62

IEI]EU III ANjREgEEpNEQE]

SST5VXBNO62

L |

DDC Clock (SCL)

DDC Data (SDA)

SESVUT236 : +5 Power

HDMI Source I HPD/HEC DATA+
HDMI Sink




Focus Products

SSGSEMI P/N PKG VrwmMax| Ver™N | CTYE | o ESDS | ESD lppfE%) o
(V) (V) (pF) 0 (kV) KV) 20
(A)
CSP0603-2L | 1.2 i 0.25 1 Bi | +15 | 20 | 4 | 10K | NEW
DFN0603-2L 3.3 45 0.2 1 Bi | 30 | 30 | 9 | 10K |NEW
DFN0603-2L 5 55 0.2 1 Bi | 30 | 30 | 9 | 10K |NEW
DFN1006-2L 18 3.3 0.5 1 Bi | 30 | 30 | 7 | 10K |NEW
STAVS5FBHN102 | DFN1006-2L | 4.5 4.7 70 1 Bi | 30 | 30 | 45 | 10K
ST5VFBHN102 | DFN1006-2L 5 5.5 | 200 1 Bi | 30 | 30 | 100 | 10K
ST7VFHN102 DFN1006-2L 7 7.2 | 280 1 | uUni| 30 | 30 | 45 | 10K
ST12VFHN102 | DFN1006-2L | 12 14 50 1 | Uni | 30 | 30 | 50 | 10K
DFN1006-2L | 20 22 100 1 | Uni | #30 | 430 | 50 | 10K |NEW
DFN2010-8L | 2.5 3.5 0.8 2 | uni | 30 | 30 | 19 | 10K |NEW
DFN2020-5L | 12 | 13.3 18 2 | uni| 30 | 30 | 100 | 10K |NEW
SOT23-6L 3.3 3.6 3.8 4 | Uni| 30 | 30 | 25 | 3K |NEW
SE5VUT236 SOT23-6L 5 6.8 045 4 | Uni | 26 | 27 | 35 | 3K
ST5VRN2510 DFN2510-10L 55 6.8 0.4 4 | uni| 25 | 25 | 35 | 3K
SST3V3RN2510 | DFN2510-10L 3.3 3.6 0.3 4 | Uni| 20 | 30 | 3 | 3K
DFN3020-10L| 2.5 3.0 3 4 | Uni | 30 | 30 | 40 | 3K |NEW




SST1V2XBP062 Electrical Characteristics

Featu res Symbol Parameter [ Conditions Min | Typ. | Max | Unit
. Viidsi Reverse working voltage 12 v

® Ultra-low capacitance: 0.25pF (typ.) Ve | Trioger voitage Y v

. Vu Lower wvoltage than Wu guarantees the protection turn- off 1.2 1.7 AV,

® Reverse working voltage: 1.2V lnowa | Minimum on-state_current 3s mA

K Leakage current Ve =1.2V 10 nA

® IEC 61000-4-2 (Air) : +20kV loo= 4 A, 8/20 us 4

8 KV contact discharge after 30
11

® IEC 61000-4-2 (Contact): +15kV s |G R | AR v

TLP measurement lrr= 16 A 10

(pulse duration 100 G 4

® [EC 61000-4-5 (Surge) : 4A (8/20us) ns)

TLP pulse duration 100 ns (from

Application Revu Dynamic resistance :Al°=1s\’:iz)= - 0.5 Q
G Line capacitance - —— V: T 222 Ezz pF
® USB3.2Gen1andGen2 B T T e - =
® RF antenna
, Test pattern @12Gbps

® Display port
® Ethernet 10G BASE-T
® LVDS

TLP Curve w/0 SSTSVXBNO62

; =as j w/ SST5VXBNO62

CSP0603-2L




SST5VXBNO062

Features

Ultra-low capacitance : 0.2pF (typ.)

® Reverse working voltage: 5.0V
® [EC 61000-4-2 (Air): £30kV
® IEC 61000-4-2 (Contact) : +30kV
® [EC 61000-4-5 (Surge): 9A (8/20us)
Application
® USB3.2/USB4.0
e HDMI20/21
TLP Curve
20
15
10
%. o
5 0
-10 /
15
20
16 12 8 4 0 4 8 12 16

VTLP(V)

Electrical Characteristics

Symbol Parameter Conditions Min | Typ. | Max | Unit
Vewm Reverse Working Voltage b ")
Ir Reverse Leakage Current Vr= 5V 100 200 pA
Ver Breakdown Voltage li1= 1TmA 55 10 v
Wh Holding Voltage Iv=100m#& 1.2 V
Vel Clamping Voltage lrp= 9A, tp = 8/20pus 6 )
Ine = 16A, te= 10/100ns 6 V
Row! 2 | Dynamic Resistance tr= 10/100ns 0.23 0
, , VR=0V,f=1MHz 020 | 025 | pF
cJ Junction capacitance
V=0V f=1GHz 0.18 0.20 pF

Test pattern @12Gbps

w/0 SST5VXBNO62

w/ SST5VXBNO62

DFNO0603-2L




SSE1V8UBN102

Electrical Characteristics

Features
® Low capacitance: 0.5 pF(typ.) ki) i bt Ceninam Min | Typical | Max | Units
® Reverse standoff voltage: 5V AN | Ve 18 | v
olding voltage H H= v
® IEC 61000-4-2 (Air); +30kV s Vi | Iv=100mA 36
® IEC 61000-4-2 (Contact): +30kV EATRE T o Ik | Vi =18V 10 | nA
® [EC 61000-4-5 (Surge): 7A (8/20us) Clamping voltage (8/20us) Vo | lm=TA B v
Application Clamping voltage (10/100ns) | V¢ | Ime= 16A & i
® Serial ATA Dynamic resister Row | tp=10/100ns 0.25 0
® P(CI Express Junction capacitance (of Ve= 0V, f=1MHz 05 07 pF

® Display port

TLP Curve
A

20

- / DFN1006 - 2L
10
5

o

-5
-10
-15

=20

ITLP (A)




MOSFET Technology Roadmap

Design

Pitch

>71.0um

0.5 ~0.8um

0.11~0.35um

Split Gate

deep double gate

low R epi wafer (smaller
Roson)

AC (high freq.)
characteristics improve
Modeling design &
customization

\

2018

2020+

v




SSE3V3LT236 Electrical Characteristics

Symbol Parameter Conditions Min Typ. Max Unit
Featu res Vrwm  Reverse working voltage  1/O Pin to GND 33 vV
) Ir Reverse leakage current  Vrwm = 3.3V; Any I/0 to GND 100 nA
® Ultra-low capacitance : 3.8pF (typ.) Vi,  Holding Voltage =10mA 35 v
® Reverse working voltage : 3.3V Ve Surge Clamping Voltage Iee = 1A 55 V
. (tp=8/20us)
® |EC 61000-4-2 (Air) - £30kV AnylIOPntoGND PP =10A 105 V
® |EC 61000-4-2 (Contact) - +30kV e = 20A _r
® [EC 61000-4-5 (Surge) : 25A (8/20us) VrR=0V,f=1MHz, 38 50 o
i i /0 to GND ' '
Appl Icatlo“ C, Junction Capacitance 010G
Vr=0V, f=1MHz, 20 25 F
® CEthernet between 1/0 Pins ' P

® Switching Systems

® Telecom equipment
TLP Curve : 5 .
20 _L

15 Y z[\ l _: '
" 1T L _ & vo1 1oz . Lo
’ T 1 )

0]

-5 1 2 3 == GND
-10
-15

SOT-23-6L I
20

TLP Current (A)

6 4 -2 0 2 4 &6 8 10
Clamping Voltage (V)




SST2VS5UN208

Features

® | ow capacitance: 0.8pF(typ.)

® Reverse working voltage: 2.5V

® |[EC 61000-4-2 (Air): £30kV

® |[EC 61000-4-2 (Contact): +30kV

® |[EC 61000-4-5 (Surge): 19A(8/20us)

TLP Curve

25
20

.15

lrp (A

10

Electrical Characteristics

Symbol

Verwm

Ver

Ir

Ve

RDYN

C,

Graphic symbol

Parameter
Reverse Working
Voltage

Breakdown Voltage
Reverse Leakage

Current

Surge Clamping Voltage
(8/20us)(Positive)

TLP Clamping Voltage
(tp =100ns,tr = 1ns)
(Positive)

TLP Dynamic
Resistance
(tp=100ns, tr=1ns)

Junction Capacitance

Conditions

Any /O to I/O

Min | Typ.

-2.5

Ir = 2UA; Differential Line

Pair
Vrwm=2.5V;Each Line

Ipp = BA,

Differential Line Pair
Ipp = -BA,
Differential Line Pair
ItLp= 16A,
Differential Line Pair
Itp= -16A,
Differential Line Pair

Differential Line Pair
(Positive)

Vr =0V, f=1MHz,

Differential Line Pair
Vr=25V, f=1MHz,
Differential Line Pair

(o]

pm——————
"‘N‘

pm—————

DFN2010-8L

35 | 5.0

3.0
3.0
545

545

0.2

Package

Max

25

0.8

0.7

Unit

\%

Vv

HA

pF



Electrical Characteristics

SST3V3 R N 2 5 10 Symbol Parameter Conditions Min | Typ. | Max | Unit

Vewm Reverse working voltage 33 v
Featu res Vrric Triggering voltage 85 10 v
Vh Holding voltage ln = 40mA 1.8 v
o Ultra_low Capadta Nnce . OzSPF {t}(p) In Reverse leakage current Ve = 3.3V 5 100 nA
® Reverse working voltage - 1.8V S BT = L
Ve TLP Clamping voltage Irr =16A 8.0 Vv
® |EC 61000-4-2 {A| r') - +15kY Rovn Dynamic resistance 0.40 Q
Vr=0V,f=1MHz 0.40
® |EC 61000-4-2 (Contact) : +12kV S|P f=3Ghz 0.30 PE
fc Cut-off frequency at -3dB 10 GHz

® IEC 61000-4-5 (Surge) : 6A (8/20us)

Application Test pattern @10Gbps
® \/-by-One agenne o

® Type-C/USB3.2/USB4.0 o S
e HDMI21
® e-SATA
TLP Curve | .
= 16.7ps/div x==FEES 16.7psidiv
20 o=
16 Fige. USB3.1 Gen 2, 10.0 Gbps eye diagram without ssnvanzm Fig. USB3.1 Gen 2, 10.0 Gops eye diagram with SSTIVIRNZ510

NIC N/IC GND N/IC NIC

1=z 1| |e [a] 7 6
8 e I 1 2 41 5
a Y ' '
4 1 2 | 3 | 4 5
—i—s_a

TLP Current (A)

([} 102 GND O3 /04

0o 2 4 6 8 10 12 14 DFN2510-10L | I

Clamping Voltage (V)




SEO12VLN205

Electrical Characteristics

Features Symbol Parameter | Conditions Min. | Typ. | Max, | Unit
Vrwn | Reverse working voltage 12 v
i = 1mA
® Low capacitance: 6pF(typ.) Ver | Breakdown voltage 'F;im";mm - 18 | v
® Reverse working voltage: 12V Viewm =12V
g g Ir Rewverse leakage current Pin1.2 or 3 to Pin 4,5 and @ 0.01 | 0.1 pA
® |[EC 61000-4-2 (Air): £30kV lbe = 100A, %:=8/20us s | 55 | 0
e : Pin1,2 or 3 to Pin 4,5 and &
. IEC 61000'4'2 (Contact) isOkV Ve SLIFQE Clamplng VDPLEIQE lep = 16A T_p.=1D.|"1DDLIS
i 19 W
Pin1 or 3 to Pin 4,5 and (@
® |[EC 61000-4-5 (Surge): 100A(8/20us) h:;rmo - "TLP ?:
Rova B o i 02 Q
Pin1 or 3 to Pin 4,5 and '@
Ceso!" | Parasitic Capacitance s L 6 12 | pF
Fin1 or 3 to Pin 4,5 and @
TLP Curve
Graphic symbol Package
15
1| 2 3
g 0 R:O.."u.'rm/ e T [ [_J u u
B s f ® , ‘
::23.. 0 2 — |
= 1A |
i AN
10 l R=0.150hm .._‘I_._._ I [_] H - B
r N s
> 3 3 1 % & 7 9 1 13 85 17 19 2 DFN2020-5L

TLP Voltage(V)




SST2V5LN3010

Features

Low capacitance: 3pF(typ.)

Reverse working voltage: 2.5V

IEC 61000-4-2 (Air): +30kV

IEC 61000-4-2 (Contact): £30kV
IEC 61000-4-4 (EFT): 40A(5/50ns)
IEC 61000-4-5 (Surge): 40A(8/20us)

TLP Curve

20

ITLP (&)

Electrical Characteristics

Symbol Parameter Conditions Min | Typ. | Max | unit
Revarsa Working Any 110 to GHND
Wanm - i = 25 W
Voltags
Ver Trigger Voltage [l =lpA 30 A7 | 45 v
Wu Holding Vaoltage la= 1 mA; V'O to GND 30 4.0 v
Revarss Leakaga Wawne 2.8V, 10 to GND -
l= 0.1 1 pA
Currant
lsw= 1A, Any 170 10 GND * 4.5 W
Surge Clampi
e CpR lsw= 104, Any /0 to GND ° 15 | v
Ve Voltage (B/20us)
. . lew= 25A, Any 170 to GMD * 12 W
[Positiva)
lew = 40A, Two 170 10 GHD 2 20 W
Ine= 14, Any I'D to GND * EE W
TLP Clamping Ine= 15A, Any IF0 1o GND * 75 v
Vi Valtaga( 100 100ns - -
| i lne= 1A, /D to 1102 ER W
| [Positiva)
Ine= 154, IO o I'C? 11 W
TLP dynamic 170 o GND [Positive) 018 {1
Ran resistance 150 to GMND [Megativa) 0.2 £l
{tp=100ns, r=1ns) 10 0 /0 {Positvs) a4a €1
Ve= 0V, f=1 MHz, /010 GND 3.0 pF
C Jumction Capacitance | Ve =0V, =1 MHz,
: R 10 18 pF
Batwesn |10 pairg?

Graphic symbol

10—

9°

= 38

Package

DFN3020-10L




Keyboard mouse

#USB2.0 #Vbus Protection #small package #GPIO




SSGSEMI Solution in USB 2.0

Official name Origin Name Logo Data rate(bit) S-Liizrfélii) Prisilicon P/N
LowSpeed USB 1.0 E 1.5Mbps 0.1875MB/s SESVEARET
USB 2.0 FullSpeed USB 1.1 12Mbps 1.5MB/s >ESVLBNI0Z
HiSpeed USB 2.0 (;;E 480Mbps 60MB/s gggbeBl\ll\I%iszz

Brief Electronic Spec.

irmiY_|GioF)_| Vo1 | ol ar_| sDconiac_| 0




SSGSEMI Solution in GPIO

Brief Electronic Spec.
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