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I. 2022 REVENUE BY END MARKET
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|. OUR CUSTOMERS AND PARTNERS

(Behr-)Hella
Bosch

BYD
Continental
Delphi

Denso
DraxImaier
Faurecia
Harman
Hyundai Mobis
Kostal

Lear

Magna
Magneti Marelli
Mando
Panasonic AS
Stanley
Sumitomo
Tesla

Valeo
Visteon
Yazaki
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Camel Geco Elett -

Bosch Siemens
Daikin

Dyson
Electrolux
Haier

Hitachi Appliance
LG

Midea

Miele

Onkyo

P&G
Panasonic
Philips
Samsung
Sharp

Sony

Toshiba
Whirlpool

ABB

Bosch

Cisco

Danfoss

ebm papst
Ericsson
General Electric
Grundfos
Huawei

Lixil
Mitsubishi
Nokia Siemens
OMRON
Panasonic
Rockwell
Schneider
Siemens
TOTO

(Authorized Italian Distributor)

BAG

Helvar

Ledvance
Lumileds

LUTRON

Osram

Panasonic Lighting
Sharp Lighting
Signify (Philips)
Tridonic
Universal Lighting
Vossloh-Schwabe

Acbel

Chicony

Cosel

Delta Electronics
Emerson/Astec
Flex Power

GE Energy

Lite On Power
MinebeaMitsumi
Qisda

Sanken

Tabuchi
TDK/Lambda
TPV

Wistron
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|. FACILITY OVERVIEW - FRONT END

Product Line Certification Employees Building Land

IATF16949, 1SO9001,
1SO014001, 1SO45001, 295 11,138m? 10,850m?
SONY Green Partner

TIANIJIN, Manufacturing of
North China GPP wafer

Product Line Certification Employees Building Land
LI-JE Manufacturing of IATF16949, ISO9001,
N Planar and 1S014001, 1S045001, 335 11,745m? 45,158m’
Taiwan GPP wafer SONY Green Partner

$ TAIWAN
SEMICONDUCTOR

Camel Geco Elettronica sri v (Authorized Italian Distributor)



I. FACILITY OVERVIEW - BACK END

= Product Line Certification Employees Building Land
x

O Diodes in AXIAL, IATF16949, 1SO9001,

Z YANGXIN, , ,
< hi SMD, POWER PACK 1SO14001, 1SO45001 618 27,457m 142,265m
> CqgFerina and Bridge Rectifier SONY Green Partner

Product Line Certification Employees Building Land
LLAN Diodes and IATF16949, 1509001,
) 4 MOSFETs in SMD 1SO014001, 1SO45001 166 8,692m? 36,922m?
Taiwan and POWER PACK SONY Green Partner

e - ) $ TAIWAN
! SEMICONDUCTOR
Camel Geco Elettronica sri (Authorized Italian Distributor)



I. INVESTMENTS IN FULLY AUTOMATED PRODUCTION LINES

$ TAIWAN
SEMICONDUCTOR

Camel Geco Elettronica sri (Authorized Italian Distributor)



COMPREHENSIVE PRODUCT PORTFOLIO

Discrete

Rectifier

Schottky Rectifier
Bridge Rectifier
Standard Rectifier

Fast Recovery Rectifier

Protection Diode
- TVS
- ESD Protection

MOSFETs

- Automotive MOSFETs
- N-Channel MOSFETs

Small-Signal Product
- Zener Diode
- Switching Diode
- NPN Transistor

Camel Geco Ele

High Efficiency Rectifier
Schottky Bridge

Super Fast Recovery
Rectifier

Ultra Fast Recovery
Rectifier

Bipolar Transistor

P-Channel MOSFETs
Complementary MOSFETs

PNP Transistor
Schottky Diode
MOSFETs

(é’;‘;s_ 67% AEC-Q Products

(Authorized Italian Distributor)

Power Vianagement

Amplifier & Comparator
y

75 )

- Automotive Voltage
Regulator

Voltage regulator

- Linear Voltage
Regulator

LED Driver

Automotive LED driver
AC-DC LED driver
DC-DC LED driver
Linear LED driver

- Switching Regulator J

Voltage Reference

SEnsor

Magnetic sensor
- Omni-polar
- Uni-polar

Latch

Linear

4,400+ AEC-Q Qualified




Il. ONLINE DESIGN RESOURCES ON TSC WEBSITE

Part Number: TSMO019NHO04CR TSMO19NHO4CR Symbol, Footprint, 3D Model
40V, 1004, Single N-Channel Power MOSFET TSMMQNHMI:R RLG~ e
Specifications
Category |-':'_'_'_- I
-_-h;l
Package PDFNSEU
Type N-Channe
Technology PerFET™ cal Questio
Datasheet Datasheet

TSMOT9NHOSCR_D2205,pdf

Resources

SPICE Model

Package Outline Dimensions

POD

Nl

M,,;E? SRS |

g TAIWAN
SEMICONDUCTOR
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Camel Geco Elettronica (Authorized Italian Distributor)
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lll. GENERAL PRODUCT UPDATE

==l GELD

CAMEL GECO ELETTRONICA S.r.l.
Authorized Italian Distributor
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lll. 1-STOP-SHOP FOR POWER DISCRETE, MOSFETS AND ANALOG IC

Broad portfolio for various applications

Diodes & Rectifiers CPD MOSFET AnalogIC Small Signal & Standard
(TVS, ESD, Zener Diode) Product Group
QQ N
~ .
\
* Bridge & Rectifier * * Load dump TVS * * Low Voltage *  Amplifier  Switching Diode
Standard 3.6kW + 2030V ° l(:‘pmpa'l?' "torl . * Small-Signal
Fast recovery 4.6kW *  Mid V:)Itage * . Dlzfg(',:ssggc:ii)o; SchotFky Diode
High efficiency recovery 6.6kW + 40v~150v Regulator Transistor
Super fast recovery * Bidirectional TVS * * High Voltage « LED Driver* *  PowerTransistor
- Ultrafast recovery 300W ~ 3kW + >500v *  Shunt Voltage Regulator *  Small-Signal SKY
«  Schottky Bridge * Unidirectional TVS * * Mid Voltage * *  Hall Effect Sensor - LowVF
«  Schottky Diode * < 200W "~ 5kW 40V / 60V / 80V/ 100V / * High integrated AMR * Small-Signal BIT
4 150V PerFET series sensor

. : : * ESD Protection :
SiC Schottky Diode B *  High Voltage e Ultra-low quiescent

* Tj175°CTrench Schottky
FRED

400V/600V/1200V
LLD

600V

* SOD-123W400WTVS
* Bi-direction Load dump

TVS

* High surge protect for

Ethernet

* DFN0603, Ultra low

Capacitance

600V, 650V Super-
Junction MOSFET
GaN MOSFET 650V

Note: CPD: Circuit Protection Device

Camel Geco Elettra (AuthGFizeghitalian Distributor) Development on-going/planning

current, low drop out

linear voltage regulators
Vin 6V, Iq 1uA, lo
150mA

* Available with AEC-Q qualified




lll. WHAT’S COMING

185V~459V TVS (SMB,SMC)
6.6kW (Bi) Load dump TVS

ESD capability rectifier
400W (Uni) TVS SOD-123 . 600V LLD Tj 17

5°C 800V LLD Tj 175°C
~ 1200V LLD Tj 175°C

600V FRED Tj 175°C
Top side cool PKG

Small-signal MOSFETs
60V PerFET family 80V, 100V PerFET family

600V NE series SJMOS

50VIG2ISICISchottkyiDiode:

1200VAG2ISiCISchottkyiDiode

1200ViGA'SICISchottkyiDiode

Ultrajllow-1g DO ESD Protection diode
DFN1006, DFN2510, DFN0603

Canbus ESD Protection diode
e - ) $ TAIWAN
! SEMICONDUCTOR
Camel Geco Elettronica sri (Authorized Italian Distributor)



l1l. TSC PACKAGES CROSS REFERENCES & INDUSTRY STANDARDS

TSC Packages Cross References + Industry Standards prepared by E
CONFIDENTIAL

1 to 1 alternatives
Common | Comparable | Comparable | Form s
Industry JEDEC JEA/EIA] | Factor | Purpose | Description Comparable alternative packages - . Diodesinc. | Littelfuse Nexperia onsemi Panjit Rohm ST Vishay
Names ~ | Standarg v | Standarc |  File ~ ~ - | Peckee Name, = = = = = = = =
flat leads, DO-221AD; SC-1108; SMAF; SOD-128FL; 2010 (Leadless); SMAFL; Thin SMA;
. |symmetric pads, |SMA-S; SMA-FS; D-Flat; SOD-128; DO-214AD (SMAF); SMA Flat; SMA-FL; SMAS; 50D-128; PMDTM; SIimSMAW;
S0D-128 | DO-221AD | SC-1108 SMA | Rectifier " 3 i SMA-FS 500128 SMAF SOD128Flat
low profile, Smm [PMDT, PMDTM; 5OD128Flat; M-Flat; Slim SMA (DO-221AC); SIimSMAW (DO- SMAF 50D-128 DO-221AD
length 221AD)
flat leads, DO-221AC; SMAF; SMAFL; Thin SMA; SMA-S; SMA-FS; D-Flat; SOD-128; DO- SMAflat; JE—
imSMA;
ThinSMA | DO-221AC SMA | Rectifier [symmetric pads, |214AD (SMAF); SMA Flat; SMA-FL; SMAS; PMDT; PMDTM; SOD128F lat; M-Flat; Thin SMA SMAF DO-221AC SMA-FL PMDT SMAFlat | e
low profile 5lim SMA (DO-221AC); SIimSMAW (DO-221AD) Notch
flat leads, T
none DO-221BC SMA | Rectifier |asymmetric pads, |DO-2218C; SMA-ST; NA (DO2218C); SMPA (D0-2218C) g
low profile
DO-218; DO-218A4; DO-218AB; DO-218AC; SMD PTVS; ALBA; BLBA; SMTO- DO-2184B;
DO-218AB | DO-2184B DO-218 | Rectifier |all variants DO-218AB. DO-218 SMTO-263 DO-218AC
218; SMTO-263; 52-10; DO-218AC
. [anvariznts, TO-277A; SMPC [TO-277A); SMPC4.6U; PSMC; TO-2778; TLM364; TO-277; F4; | SMPC (TO-277A); CFP1S; TO-277; TO-277A;
SMPC TO-277A SMPC | Rectifier ) TO-277-3LD
4.6mm width CFP15 (SOT1289); TO-277-3LD; DO-277; TO-277A (SMPC); TO-277 SMPC4.6U 50T1289 TO-277A SMPC
1l variants,
SMPC SMPC | Rectifier |0 oo SMPC4.0; PS-277;TO-2778; Powermite3; PowerDIS; TO-277; SMPCA.0 PowerDIS TO-2778
4.0mm width
50D-123 | DO-215AD 5C-77 S0D-123 | Rectifier |gullwingleads  [DO-215AD; 5C-77; S0D-123; 50D-123 21; S0D123; 50D-123 50D-123 500123 50D-123F 50D-123 500123
flat leads,
SOD-123FL; O DO-219A4; SOD-123FL; Sub SMA; SOD-123; SOD-1235; DO-219AA/M1F; SOD- Sub SMA;
DO-219AA4 SOD-123 | Rectifier |symmetric pads,
Sub SMA 3 123FA; DO-219; S0D123-FL; SOD-123-A; SOD-1235; SOD-123F; M1F; SOD-123FL
standard height
DO-219AB; 5C-109; SOD-123W; SOD-123F; SOD-123FL; SOD-123F (Type B);
SMF; flat leads, S0D-123F; CFP3;
. 3 PowerDI123 (Type BJ; SOD-123; SOD123W; SOD-123F 2L; SMF; SMF (SOD- SOD-123W; SMF; SMF;
SOD-123F; | DO-219A8 sc-109 SOD-123 | Rectifier |symmetric pads, - y PowerDI123 S0D123w; | SOD-123FL | soD-123FL PMDU SOD123Flat
) 125F); SOD123F; CFP3 (SOD123W); Mini2-F3-B; Mini2-Fd-5; PTSFODD2ZA-A; SOD-123F 50D-123F DO-219A8
SOD-123W low profile (Type B} S0D123F
PMDU; SOF123Flat; 5-FLAT;
. flat leads, DO-220A4; DO-222A4; SOD-123HE; PowerDI123; SOD-123HE 2L; MiteFlat —— -
; - ; ) ) mite flat; 5
DO-220A4 SOD-123 | Rectifier |asymmetric pads, |(DO-222AA); SOD-123HT; SOD-1235T; SOD-123FL; Stmite flat; DO-220AA SOD-123HE PowerDI123 (Powermite) | SOD-123HE
SOD-123HE N DO-222AA) | DO-220AA
low profile (SMP);
50D-323 5C-76 50D-323 | Rectifier |gullwingleads  [SC-764; S0D-323; 50D323; USC; URP, S5P; 50D-323 500323 500323 50D-323 50D-323 50D-323
. |matieads, DO-219AC; 5C-90A: SOD-323F; 0805/50D323; 50D323F; 50D-323; TURP-FM; S0D-323F; TUMD2S; MicrosmF;
SOD-323F | DO-219AC SC-90A | SOD-323 | Rectifier 3 SOD-323F SOD323F SOD323F S0D-323
symmetric pads | TUMD2S; UMD2; MicroSMF (DO-218AC); SOD-323FL umD2 DO-219AC
DO-219AD; SC-1088; Micro SMA; SOD323-FL; SOD-323FL; POWERDI323; TUMD2M; )
o |fratieads, . ) CFP2-HP; MicrosMP;
none DO-219AD 5C-108 SO0D-323 | Rectifier 3 Power SOD-323; Power SMD1/Micro SMA; SOD-323FL; 50D-323HE; Micro SMA POWERDI323 SOD-323PE | SOD-323HE | TUMD2;
asymmetric pads y 50D323HP DO-219AD
TUMD2M; TUMD2; US-FLAT; MicroSMP (DO-219AD); PMDE
LFPAKSE
clipleads +flat  [MO-235A4; MO-235A8; MO-235AC; SC-100; LFPAK/Power-508 (SOT669); (507668, PowerPAK
LFPAK MO-235 5C-100 PDFNS6 | MOSFET )
lead; asymmetric |LFPAKS6D [SOT1205); LFPAKSGE (SOT1023); LFPAK; PowerPAK SO-8L 5071205, 50-8L
SOT1203)
MO-240AA; MO-240DA; SC-111; PDFNSG; PDFNSE Dual; PDFNS6 Asym. Dual;
S08-FL; DFNSx6; PMPAK-5X6; POWERDI 5060-8; Power 56; Super S08;
TDSON-8 FL; Super 508; PQFN; PQFN 5x6; FLP-8; Power56; PDFNWBSx6-8L;
Rectifier; DFNS060; PDFN {MF); Bpin HUSON; DFNS060-8L; DFNSX6-8L; WPAK-D; HSON; PowerDI 50P8; PowerPAK
PDFNS6. MO-240 sc-111 PDFNS6 flat leads PDFNS6. [PDFNWBSx6-8L DFNS060-8L PowerFLAT 5x6,
MOSFET HVSON; SOPS; HSOPS; PDFNWBSx6-8L; DFNSx6 (L); PowerFLAT Sx6; Q5A 5060-8 HSOPS 50-8
(SON 5x6mm); Q58 [SON 5x6mm); QSC (DualCool); SOP Advance; DSOP
Advance; PRPAKSXS; PowerPAK SO-8; PowerPAK SO-BL; PowerPAIR 6x5;
PolarPAK;

Camel Geco Elett

(Authorized Italian Distributor)



lll. STD BRIDGE DIODE PRODUCT LINEUP

(A) ABS MBS DDISLLS YBS TBS KBPF GBL D3K KBJL -(r;;; GBU TS6PL Eg; (_ﬁ?\fv)

Q9O PN g
é PR A Dl ettt die

50 oA o

40 o o

35 ° °

25 oA oA °

20 ° °

15 oA ° oA °

10 ° ° oA ° °

8 ° ° ° °

6 ° ° ° ° °

4 (1) ° ° ° ° °

3 (1) ° °

2 [1e) ° ° ° ) °

L5 ° °

1 [1¢) [1e)

0.8 (1e)

e: Standard o : Super & Ultra fast A : Indevelopment $ géllxl\:égNDUCTOR
Camel Geco Elettronica s ian Distributor) ©:Fast &Her  A:LLD




lll. SMD TYPE RECTIFIER PRODUCTS LINEUP

(A) uSMA SOD-123W SOD-123HE Sub SMA SOD-128 (DO?;ZISAC) (DofglilliAA) SMPC4.6U (DO?;q.iAB) ;I'DOZ;)Z:I?)
30 L 4
20 L 2
16 o
15 °
12 °
10 © ° °
8 ° oe ° o
6 2 o (©2 4 L 4
5 ° (@) o
4 * ° (€2 4 el©2 4
3 oe * o2 4 o c0®
2 L 2 L 2 L 2 fel©] 4 oe fel@] 2
1,5 ®0 o @)
1.2 [Je)
1 e00@® ol 4 o® o® el 4 ° el 4 o®
0.8 [ X¢) ©
0.5 ©
- : e: Standard o :Super &Ultrafast ~ #:FRED $ AIWA 1@
Camel Geco Elettronica sri Authorized Italian Distributor) ©:Fast &HER  A:LLD A:Indevelopment ol !



lll. SCHOTTKY BARRIER RECTIFIER PACKAGE LINEUP

Package types

20V

30V

g

45V

60V

80V

100V

120V

150V

200V

DO-201AD

DO-204AL (DO-41)

DO-214AA (SMB)

DO-214AB (SMC)

DO-214AC (SMA)

ITO-220AB

ITO-220AC

< | < | < | << | <<

I < | <|<|<|<|<

| <|<|<|<

Micro SMA

SOD-123HE

< | < | < | < I < | << | <<

< | < | <|<|<|< << <

<

SOD-123W

SOD-128

<

Sub SMA

Thin SMA

TO-220AB

TO-220AC

TO-247AD (TO-3P)

| < | < | < |<[<|<I<|<K|<|<|< << < K<

| < | < | < |< << |I<|<K|<|<|< <K<K K< K<

T I < | <|<|<[<|<K< (<

<[ < |I< | <

TO-262 (I*Pak)

TO-263AB (D*-PAK)

<

TO-277A (SMPC)

| <[ <K<K | <[ < | << |< | <

AEC-Q qualified available

Camel Geco Elettronica sri (Authorized Italian Distributor)

S5

A

‘V‘V A N

SE

MICO




Ill. TVS PRODUCT LINEUP - PPK/PACKAGES

Camel Geco Elettronica sri (Authorized Italian Distributor)

DO-201 DO-15 DO-41 SMA SMB SMC DO-218 SOD-123W SOD-128 Thin SMA SMPC4.6U
- 900% 2 o O O

~ ! : ' ’ )
200 *
300 *
400 * * A * *
500 *
600 * * * * *
1000 *
1500 * * *
3000 *
3600 *
4600 *
5000 *
6600 *

* AEC-Qqualified ®© inqualification A planned

TAIWAN
SEMICO O




lll. SMD TVS LOAD-DUMP CAPABILITY

12V / 24V System
TVS PN Package PPPM (W) 1SO-7637-2 1SO 16750-2
a D 3 D A B
SMF Series SOD-123W 200 \% \Y \% \% \Y - -
SMAJ Series DO-214AC (SMA) 400 V V \% \% \Y - -
SMAA4F Series ThinSMA 400 \% \Y \% \% \Y - -
PGSMA\ Series DO-214AC (SMA) 400 V V \Y \Y \Y - -
P4SMA Series DO-214AC (SMA) 400 \% \% \% \ \% - -
SMAA4S Series SOD-128 400 \% \% \% \% \% - -
SMBJ Series DO-214AA (SMB) 600 \% \% \% \% \% - -
SMAGF Series ThinSMA 600 Vv Vv Y \Y \Y - -
SMAGS Series SOD-128 600 \% \Y \% \% \Y - -
SMAG)J Series DO-214AC (SMA) 600 V V \Y \Y \Y - -
P6SMB Series DO-214AA (SMB) 600 \% \% \ \Y \' - -
SMBJ10JSeries DO-214AA (SMB) 1000 \% V Vv Vv Vv - -
1KSMB Series DO-214AA (SMB) 1000 \% \% \% \% \% - -
SMCJ Series DO-214AB (SMC) 1500 V V Vv Vv \ - -
1.5SMC Series DO-214AB (SMC) 1500 \% \Y \% \Y \Y - -
1K5SMPCSeries TO-277A (SMPC4.6U) 1500 V V \% \% \Y - -
SMDJ Series DO-214AB (SMC) 3000 \% \Y \% \% \Y - \%
5.0SMDJSeries DO-214AB (SMC) 5000 V \% Vv \% \% - V
TLD5S Series DO-218AB 3600 \% \% \% \% \% \ \%
TLDé6S Series DO-218AB 4600 V \% Vv \% \% \ V
TLD8S Series DO-218AB 6600 \% \Y \% \Y \Y \% \%

Compline IEC61000-4-2 level 4 ESD Surge capability
i ESD Contact Mode >8KV & Air Mode >15KV
Camel Geco Elettronica sri (Authorized Italian Distributor)

$ TAIWAN
SEMICONDUCTOR



Camel Geco Elettronica »

lll. ESD PROTECTION PACKAGE LINEUP

~ o LS @b !
DFN1006-2L DFN2510-10L DFNO0603-2L DFN1006-3L SOD323
(Lx W x H) (Lx W x H) (Lx W x H) (Lx W x H) (Lx W xH)
Inmm Inmm Inmm In mm Inmm
1x0.6x0.53 2.6x1.1x0.6 0.6x0.3x0.3 1x0.6x0.51 1.8x1.3x1.1
& '- 9 4
v (/ [/
SOT-23 SOT-363 SOT-26 SOD-523F
(Lx W x H) (Lx W xH) (Lx W x H) (Lx W xH)
In mm In mm In mm In mm
3x1.4x1.1 2.2x1.3x1 3.1x1.7x1.4 1.7x0.9x0.77

(Authorized Italian Distributor)

g TAIWAN
SEMICONDUCTOR



lll. ESD PROTECTION PRODUCT LINEUP

Part number Package Configuration VWM (V) | AEC-Q | VBRMin. (V) | VBR Max. (V) | IPPM (A) CJ (pF)
TESDH5VOBO5P1Q1 DFN1006-2L Bidirectional 5 - 7 12.5 5.5 0.4
TESDH3V3B02P4Q2 DFN2510-10L Bidirectional 3.3 - 9 12 5.5 0.21
TESDL5VOB12P1Q0 DFNO0603-2L Bidirectional 5 - 5.1 - 6 9
TESDH5V0U04P2Q1 DFN1006-3L Unidirectional 5 - 7 9 4 0.65
TESDL5VOB45P1M3 SOD-323 Bidirectional 5 - 5.5 9.5 12 45
TESDL3V3U1051M5 SOD-523F Unidirectional 3.3 - 5 - 11.2 105
TESDL5VOB20P1M5 SOD-523F Bidirectional 5 - 6 8 6 20

TESD24VS2BT SOT-23 Bidirectional 24 - 25.4 - 3 11
TESD5VOL1UC DFN1006L Bidirectional 5 - 6 9.8 3 2
TESD5VOV4UA 2510P10 Unidirectional 5 - 6 - 5 0.8
TESD5V0OV4UCU6 SOT-363 Unidirectional 5 - 6 - 6 3
TESD5VOV4UCX6 SOT-26 Unidirectional 5 - 6 - 5 0.6
TESDU5VO 0603 Bidirectional 5 - 5.1 - 5 15
TESDU12V 0603 Bidirectional 12 - 13 - 1 12
TESDU24V 0603 Bidirectional 24 - 25 - 1 10

Camel Geco Elettronica sri (Authorized Italian Distributor)

$ TAIWAN
SEMICONDUCTOR




lll. SMALL-SIGNAL DIODES PACKAGES

Unit: mm
‘7 ‘7 '? 'lls 'lls. ' oo\ a
080 12
MELF MMELF QMMELF 0603 0603 : 5 1005 06. SOD-123 SOD-123F
(Ceramics) (Ceramics) (Ceramics)
5.15%2.46 3.5%1.5 3.5%1.5 1.7*0.9*0.8 1.55*0.8*0.35 1.9%1.25*0.75 2.5%1.2*0.8 3.2*1.5*0.75 3.7%1.6*1.15 3.6¥1.6*1.0
o 9 9P ¢ ¢ ¢ € ; ”
p " A4
d - - - (4 (4 (¢ (%
DO-204AL
SOD-323 SOD-323F SOD-523F SOD-723F SOT-23 SOT-323 SOT-523 SOT-363 (DO-41) DO-34 DO-35
2.5%1.25*0.9 2.5%1.25*0.68 1.6*0.8*0.63 1.4*0.6*0.55 1.55*0.8*0.35 1.9%1.25*0.75 1.6*1.55*0.8 2.5%1.2*0.8 3.2*1.5*0.75 3.7%1.6*1.15 3.6*1.6*1.0

Camel Geco Elettronica -

(Authorized Italian Distributor)

$ TAIWAN
SEMICONDUCTOR




lll. SMALL-SIGNAL DIODES PRODUCT LINEUP

Through
SMD & Glass
Hole
n|l w «© LL [Ty T T T - L
Ll O PR = = = R B s R =y =
RIS ERERSEIS NS SN QNNSIFBS T [D|D|5|D| D
Product Category Key Features Q|9 5/®@ s /R s|A|[Z AR IRl tl&d (S |Es2 Product Type names
578 812|2|2|2|2|2|0|n (R332 & ! |e|<|=
L L LRV A B A|A DR @) & o

Small-Signal zener diodes

P5 150~1300mW
V; 1.88~80V
T, 150/175/200°C

. [BZV*, BZX*, BZY*, LLZ*, MMSZ*, MTZJ*,

IN47*, IN52%, AZ23C*, BZS*, BZT*,

TSZU*, UDZ*, ZM*,

PD 150~500mW

T)150/175/200°C 1N4148*, 1N4448*, LL4148,1L4448,
Small-Signal switching diodes ~ Vrev70~350V . . . . . |LS4148, 1IN914*,1S5*,

Ir0.1~1A BAS*, BAV*, MMBD*, TS4148*, TS4448

Ve 0.72~1.25V

. Vcpo 30~80V

Gene'ral purpose bipolar i, L. BC*, KTC*, MMBT*
transistor Jvailable

VRRM 20~70V * * * * * * *

. . BO5*, BAS*, BAT*, LL58*, LSR*, RB*,SD*,

Small-Signal Schottky diodes I 0.5~1A . . . . . 5% RB*

Vi 0.37~1V ’
Small-Signal MOSFET NG00 . . TSM2N7002AK, BSS84, BSS138, BSS123

* For detail information visit Taiwan Semiconductor website

Camel Geco Elettronica sri (Authorized Italian Distributor)
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lll. MOSFET AVAILABLE PACKAGE LINEUP

&
<>

>
S

>

>
"

<>
=

Wettable
Flank

Wettable
Flank

Camel Geco Elettronica s

~ (Authorized Italian Distributor)

TDFN-2X2-6L PDFN33 PDFN33Dual PDFN56 PDFN56Dual PDFN56U PDFN56UDual
(cQ) (cv) (Dev) (CR) (DCR) (CR) (DCR)
o y Ea
' 7 /
/ / /
‘fi/ Y : /’/ ///
SOIC8 TSSOP8 TO-252 TO-263 TO-251S TO-251 ITO-220
(CS) (DCA) (CP) (CM2) (CH) (CH) (cn
7y ¢
TO-220 TO-247 SOT-323 SOT-363 SOT-23 SOT-26 SOT-223
(C2) (PW) (Cu) (DCU) (CX) (CX6) (cw)
g TAIWAN
SEMICONDUCTOR



lll. SIMOS PRODUCT LINEUP

Industrial Industrial Industrial Industrial Industrial
TO-252 TO-251 ITO-220 TO-263 (D2PAK) TO-247
)
Vs Ros(on) v@ /9 (’ }@
(V) (mQ) 9 . ’;g _ GUD{:--//, s % n// /
49 TSM60NCO49PW ¢
66 TSM60ONCO066CI+¢ TSM60NCO66PW s
94 TSM60NC094Clx¢ TSM60ONCO94PW ¢
110 TSM60NC110Cl5¢ TSM60NC110PWsk
145 TSM60NC145Cl5x TSM60ONC145PW ¢
165 TSM60NC165CI
600 180 TSM60NC180Cl5x
196 TSM60ONC196CI TSM60NC196CM2
290 TSM60NC290CP+ TSM60NC290CH TSM60NC290Cl+
390 TSM60NC390CP TSM60NC390CH TSM60NC390CI
620 TSM60NC620CP TSM60NC620CH TSM60NC620CI
980 TSM60NC980CP TSM60NC980CH
1500 TSM60NC1R5CP TSM60NC1R5CH

Camel Geco Elettronica s

Yc:Under Development

~ (Authorized Italian Distributor)
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ll. LV & MV MOSFET PRODUCT LINEUP

In Development

Automotive GradeTrench
P-Channel MOSFET
(TQM-PB Series)

.P F’TTM Automotive Grade SGT MOSFET
erre (TQM-NH Series)

Standard Grade
SGT MOSFET
(N Series)

Standard Grade

PerbE-T" BEeYeSi
(NH Series)

Automotive Grade Trench MOSFET
(TQM-NB Series)

Standard Grade TrenchMOSFET
(N/P & NB Series)

20V /-20V 30V /-30V 40V / -40V 60V /-60V 8ov 100v 150V

BVDSS

TAIWAN

SEMICONDUCTOR

Camel Geco Elettronic ~ (Authorized Italian Distributor)



Ill. AUTOMOTIVE 40V/60V LV & MV MOSFET PRODUCT LINEUP

AEC-Q TQM-NB Series
Automotive Power MOSFET, 40V/60V, Single & Dual N-Channel, T)=175°C

Package Part Number BVDSS VGS Rosion) @10V Rosion) @7V Qo @10V | Vg TYP Tj Max. AEC-Q101
(v) (V) mQ - max mQ - max (nC) (V) (°C) Qualified

PDFNS6U TQMO25NBO4CR 40 20 2.5 3.5 118 2.5 175 Yes

TQMO033NBO4CR 40 20 33 5.1 87 2.5 175 Yes

TQMO070NBO4CR 40 20 7 9.3 42 2.6 175 Yes

TQM110NBO4CR 40 20 11 17.2 25 2.4 175 Yes

TQM150NBO4CR 40 20 15 21 20 2.5 175 Yes

TQMO50NBO6CR 60 20 5 7 114 2.6 175 Yes

TQM130NBO6CR 60 20 13 18.5 40 2.6 175 Yes

TQM250NBO6CR 60 20 25 316 24 2.6 175 Yes

TQM300NBO6CR 60 20 30 423 20 2.6 175 Yes

PDFNS6UD TQM110NBO4DCR 40 20 11 17.2 26 2.5 175 Yes

TQM150NB04DCR 40 20 15 28.6 18 2.8 175 Yes

TQM250NBO6DCR 60 20 25 316 24 2.6 175 Yes

TQM300NBO6DCR 60 20 30 423 20 2.6 175 Yes

) SEMICONDUCTOR

Camel Geco Elettronica sri ~ (Authorized ltalian Distributor)



lll. INTRODUCE PDFN56U - WETTABLE FLANK

Automatic Optical Inspection (AOI) is used for many automotive applications during the assembly process to
ensure quality. Pins with WETTABLE FLANK improve solder joint reliability and AOI’s accuracy.

TSC Wettable Flank Package

PDFN56U PDFN56DU

- , g TAIWAN
i SEMICONDUCTOR
Camel Geco Elettronica sri ~ (Authorized ltalian Distributor) i



lll. ADVANTAGES

3.785 10175 0.51 0.1 - 3.81 %015
4 S -020 R
o e o e ‘TW?‘ 0.68 +0.10
L | + J
s PDFN56 PDFN56U
@ I 3.58 +0.20
0 :
(3p] '
= : = = o=k 4
A
1.1 (MIN) N 1.10 (MIN)
_%U_; )E' 0.61 101 -
- 0. 1+0.10 #1
1.27 (BSC) 0.42 b ;0.08
o 0.60 °3%3
0.78 +0.10

* Solder Joint Area Increasing around 55%.
* Longer leads make AOI easier.

*  Lower contact resistance between lead and pad on PCB

) SEMICONDUCTOR

Camel Geco Elettronica sri ~ (Authorized ltalian Distributor)



lll. PDFN56U PACKAGE

=
Wettable Flank

NH

PDFN56U outline on mainstream 5x6 package recommended layout footprint

PDFN56 TDSON-8 LFPAKS56 DFN5x6

e S5
Camel Geco Elett :i—-— (Authorized Italian Distributor)



lll. AUTOMOTIVE MOSFETS / TECHNOLOGY DEVELOPMENT

] [E IM—
eT T Source/Body
TQMO025NB04CR TQMO09NHO04CR
4OV/ 2.5mQ {\_ 4OV/O 98 mQ)

Wafer Standard 250% Rpson Split-Gate
Trench 10% Qg Trench
Reduction Drain
Bl |
_______________________________ Gate Cus:= #CD'
Al Ribbon Cu Clip = %
Package T —— -

Benefit of Split-Gate
> Ultra low Rpson
» Build-in RC snubber

@ > Low Qqp

» Reduce Cgp/Cgs ratio

E . ) $ TAIWAN
! SEMICONDUCTOR
Camel Geco Elettronica sri (Authorized Italian Distributor)



lll. PerFET™ 40V PRODUCT OTS AND ROADMAP PﬁTF:T‘M

Standard Grade
Roson.max ID Qe .
Package TSC P/N BK;’]SS @10vgs | @25C |typ. @10V \[/\?]S V[G\j]” TJ[[,"C"]‘X' Status / Schedule
[mQ] [A] [nC]

PDFN56U TSMO11NHO4LCR 40 11 120 105 +16 14-22 175 |Qualification /Jul'23

. [TSMO11NHO4CR 40 11 120 99 +20 24-36 175  |Qualification /Jul'23

,,0 TSMO13NHO4LCR 40 13 120 65 +16 14-22 175  |Qualification / Jul'23

5~ [TSMO13NH04CR 40 13 120 58 120 2.4-3.6 175 |Qualification / Jul'23
9 TSMO19NHOALCR 40 1.9 100 65 +16 14-2.2 175 |Production
TSMO19NHOA4CR 40 1.9 100 58 +20 2.4-3.6 175 |Production
TSMO025NHOALCR 40 2.5 100 45 +16 14-22 175  |Production
o TSMO025NHO04CR 40 2.5 100 40 +20 24-3.6 175  |Production
. [TSM032NHO4LCR 40 3.2 81 30 +16 14-2.2 175  |Production
@TSM%ZNH%CR 40 3.2 81 27 +20 2.4-3.6 175 |Production
' TSMI043NHOALCR 40 4.3 54 22 +16 14-2.2 175 |Production
TSMO043NHO4CR 40 4.3 54 20 +20 2.4-3.6 175 Production
TSMI056NHOALCR 40 5.6 54 17 +16 14-2.2 175  |Production
TSMO056NHOA4CR 40 5.6 54 15 +20 2.4-3.6 175 |Production
TSIMI070NHOALCR 40 7 54 14 +16 14-2.2 175  |Production
PDFN56UD  hp\vp70NHO4CR 40 7 54 13 +20 2.4-3.6 175  |Production
@ TSMO076NHO4LDCR 40 7.6 34 14 +16 14-2.2 175  |Production
TSM076NHO4DCR 40 7.6 34 13 +20 2.4-3.6 175 |Production
TSMI056NHOALCV 40 5.6 54 17 +16 14-2.2 150 |Production
PDFN33 TSIM056NH04CV 40 5.6 54 15 +20 2.4-3.6 150 |Production
Q e TSMO70NHOA4LCV 40 7 54 14 +16 14-2.2 150 |Production
TSMO070NHO04CV 40 7 54 13 +20 2.4-3.6 150 Production

TAIWAN

SEMICONDUCTOR

Camel Geco Elettronic ~ (Authorized Italian Distributor)



lll. PerFET™ 40V PRODUCT OTS AND ROADMAP PQTF:T‘M

Automotive Grade

Rbson.max ID Qe .
Package TSC P/N BK;’]SS @10vgs | @25C |typ. @10V \[/\7]5 V[G\j]” TJ[[,"C"]‘X' Status / Schedule
[mQ] [A] [nC]
PDFN56U TQMO11NHO4LCR 40 1.1 120 105 +16 14-2.2 175 Development / Mar’24
TQMO11NHO4CR 40 1.1 120 99 +20 2.4-3.6 175 Development / Mar’24
9 ITQMO13NHO4LCR 40 1.3 120 65 +16 1.4-2.2 175 Development / Mar’24
[TQMO13NHO4CR 40 1.3 120 58 +20 2.4-3.6 175 Development / Mar’24
O TQMO019NHO4LCR 40 1.9 100 65 +16 1.4-2.2 175 Production
TQMO019NHO04CR 40 1.9 100 58 +20 2.4-3.6 175 Production
TQMO25NHO4LCR 40 2.5 100 45 +16 1.4-2.2 175 Qualification / May'23
[TQMO025NH04CR 40 2.5 100 40 +20 2.4-3.6 175 Qualification / May'23
TQMO032NHO4LCR 40 3.2 81 30 +16 1.4-2.2 175 Production
TQMO032NHO04CR 40 3.2 81 27 +20 2.4-3.6 175 Production
TQMO043NHO4LCR 40 4.3 54 22 +16 1.4-2.2 175 Production
TQMO043NHO04CR 40 4.3 54 20 +20 2.4-3.6 175 Production
TQMO056NHO04LCR 40 5.6 54 17 +16 1.4-2.2 175 Production
TQMO056NHO04CR 40 5.6 54 15 +20 2.4-3.6 175 Production
TQMO070NHO4LCR 40 7 54 14 +16 14-2.2 175 Production
PDFN56UD TQMO070NHO04CR 40 7 54 13 +20 2.4-3.6 175 Production
@ TQMO076NHO04LDCR 40 7.6 34 14 +16 1.4-2.2 175 Production
TQMO76NH04DCR 40 7.6 34 13 +20 2.4-3.6 175 Qualification / May'23
TQMO56NHO04LCV 40 5.6 54 17 +16 14-2.2 150 Development / Mar'24
PDFN33 [TQMO56NH04CV 40 5.6 54 15 +20 2.4-3.6 150 Development / Mar’24
o é [TQMO70NHO4LCV 40 7 54 14 +16 1.4-2.2 150 Development / Mar’24
[TQMO70NHO4CV 40 7 54 13 +20 2.4-3.6 150 Development / Mar’24

i g TAIWAN
! ik SEMICONDUCTOR
Camel Geco Elettronica (Authorized Italian Distributor)



lll. PerFET™ 60V PRODUCT AND ROADMAP PQTF:T‘M

Automotive Grade

Rbson.max ID Qs .
Package TSC P/N BK;']SS @10Vgs | @25C |typ. @10v \[/\‘;]S V[G\j]“ T‘[[,“C"’]'X' Status / Schedule
[mQ] [A] [nC]
PDFN56U [TQMO020NHO6LCR 60 2.0 120 91 +20 1.4-2.2 175 Development / Mar'24
[TQMO020NHO6CR 60 2.0 120 91 +20 2.4-3.6 175 Development / Mar'24
9 TQMO022NHO6LCR 60 2.2 120 77 +20 14-22 175 |Development / Mar'24
[TQM022NHO6CR 60 2.2 120 77 +20 2.4-3.6 175 Development / Mar’24
o TQMO26NHO6LCR 60 2.6 100 77 +20 14-22 175  |Development / Jul’23
TQMO26NHO6CR 60 2.6 100 77 +20 2.4-36 175  |Development /Jul'23
TQMO35NHO6LCR 60 35 100 48 +20 14-22 175  |Development / Jul’23
TQMO35NHO6CR 60 35 100 48 +20 2.4-36 175  |Development / Jul'23
TQMO53NHO6LCR 60 5.3 81 35 +20 1.4-2.2 175  |Development / Jul'23
TQMO53NHO6CR 60 5.3 81 35 +20 2.4-36 175  |Development / Jul'23
TQMO72NHO6LCR 60 7.2 54 22 +20 1.4-2.2 175  |Development / Jul'23
TQMO72NHO6CR 60 7.2 54 22 +20 2.4-36 175  |Development /Jul'23
TQM130NHO6LCR 60 13 54 14 +20 1.4-2.2 175  |Development /Jul'23
PDFN56UD TQM130NHO6CR 60 13 54 14 +20 2.4-3.6 175  |Development /Jul’23
6 TQM140NHO6LDCR 60 14 40 14 +20 1.4-2.2 175  |Development /Jul'23
TQM140NHO6DCR 60 14 40 14 +20 2.4-36 175  |Development /Jul'23
PDFN33U TQMO72NHO6LCV 60 7.2 54 22 +20 1.4-2.2 150  |Development / Mar'24
TQMO72NHO6CV 60 7.2 54 22 +20 2.4-36 150  |Development / Mar’24
o 6 TQM130NHO6LCV 60 13 54 14 +20 1.4-2.2 150  |Development / Mar’24
TQM130NHO6CV 60 13 54 14 +20 2.4-36 150  |Development / Mar'24

- i g TAIWAN
! ik SEMICONDUCTOR
Camel Geco Elettronica (Authorized Italian Distributor)



lll. 30V - 60V P-MOS ROADMAP

Automotive Grade

Rbson.max ID Qg .

Package TSC P/N BK;’]SS @10Vgs | @25C |typ. @10v \[/\‘/3]5 V[‘ij]“ T‘[f::a]'x' Status / Schedule
[mQ] [A] [nC]

PDFN56U TQMO042PBO3LCR -30 4.2 TBD 80 +20 -1.4~-2.4 175 Development / Oct’23
TQMO85PBO3LCR -30 8.5 TBD 40 +20 -1.4~-2.4 175 Development / Oct’23
@ TQM140PBO3LCR -30 14 TBD 23 +20 -1.4~-24 175 Development / Oct’23
} TQM180PBO3LCR -30 18 TBD 19 +20 -1.4~-2.4 175 Development / Oct’23
o TQMO72PBO4LCR -40 7.2 TBD 80 +20 -1.4~-2.4 175 Development / Oct’23
TQM140PBO4LCR -40 14 TBD 40 +20 -1.4~-2.4 175 Development / Oct’23
TQM240PBO4LCR -40 24 TBD 23 +20 -1.4~-2.4 175 Development / Oct’23
TQM320PB0O4LCR -40 32 TBD 19 +20 -14~-24 175 Development / Oct’23
TQM150PBO6LCR -60 15 TBD 80 +20 -14~-24 175 Development / Oct’23
TQM300PBO6LCR -60 30 TBD 40 +20 -1.4~-2.4 175 Development / Oct’23
TQM480PBO6LCR -60 48 TBD 23 +20 -1.4~-2.4 175 Development / Oct’23
PDENS6UD TQM650PBO6LCR -60 65 TBD 19 +20 -1.4~-2.4 175 Development / Oct’23
; TQM200PBO3LDCR -30 18 TBD 19 +20 -1.4~-24 175 Development / Oct’23
@ TQM500PBO6LDCR -60 50 TBD 23 +20 -1.4~-2.4 175 Development / Oct’23
TQM680PBO6LDCR -60 68 TBD 19 +20 -1.4~-2.4 175 Development / Oct’23

E ) ) $ TAIWAN
! SEMICONDUCTOR
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lll. SSD MOSFETs ROADMAP

Automotive Grade

. . BViss Rbson.max Rpson.max Rpson.max Vesrrye Ves
Package TSC P/N Configuration @10Vgs @4.5Vgs @2.5Vgs Status / Schedule
(V] Q] Q] Q] (V] (V]
SOT-23  [TQM2N7002KCX Single 60 1.5 2.5 - 1.5 +20 Development / Dec’23
TQM138KCX Single 60 1.5 2.5 4.5 1 +20 Development / Dec’23
e TQM84KCX Single -60 6 7 - -1.5 +20 Development / Dec’23
TQM123CX Single 100 6 10 - +20 Development / Dec’23
SOT-323 [TQM2N7002KCU Single 60 1.5 2.5 - 1.5 +20 Development / Dec’23
i@ TQM138KCU Single 60 1.5 2.5 4.5 1 +20 Development / Dec’23
“ TQM84KCU Single -60 6 7 - -1.5 +20 Development / Dec’23
SOT-363 [TQM2N7002KDCU6 Dual 60 15 2.5 - 1.5 +20 Development / Dec’23
@L TQM138KDCU Dual 60 1.5 2.5 4.5 1 +20 Development / Dec’23
a TQM84KDCU6 Dual -60 6 7 - -1.5 +20 Development / Dec’23

e - ) $ TAIWAN
! SEMICONDUCTOR
Camel Geco Elettronica sri (Authorized Italian Distributor)



l1l. CROSS REFERENCES FOR PerFET MOSFETs - INDUSTRIAL

Vest Level TSMO19NHO4LCR TSMO025NHO4LCR TSMO032NHO4LCR TSMO43NHO4LCR TSMO56NHO4LCR TSMO70NHO4LCR TSMO076NHO4DLCR T 104LCV TSMO070NHO04LCV
Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N
Infineon BSCO18N04LS G Infineon BSC022N04LS6 Infineon BSC032N04LS Vishay SiJA74DP Infineon BSCOS0N04LS G Infineon BSC093N04LS G Infineon |BSCO72N04LD Nexperia |PSMN5R0-40MLH [Nexperia |PSMN6R7-40MLD
Infineon BSCO19N04LS Infineon BSC022N04LS Infineon BSCO35N04LS G |Vishay SiRA74DP Infineon BSC054N04NS G Vishay SiR422DP Nexperia [PSMN013-40VLD Infineon |BSZ063N04LS6 Nexperia  |PSMN8R5-40MLD
Infineon BSCO19NOALST Infineon BSC026N04LS Vishay SiJA72ADP AOS AON6442 Infineon BSCO59N04LS6 AOS AONS66406 AOS AON6884 ON Semi |FDMC8462 Infineon  |BSZ097N04LS
Vishay SiJA52ADP Infineon BSC027N0A4LS G Vishay SiRA72DP AOS AONS66408 Infineon BSCO59N04LS G SINOPOWER |SM4039NHKP ON Semi [INVMFD5853NLWF Diodes Inc. [DMT4008LFV
Vishay SiRA52ADP Vishay SiRAS54ADP Vishay SiR416DP AOS AOUS66416 AOS AOL1454G SINOPOWER |SM4070NHKP ON Semi [NTMFD5C466NL
Vishay SiJA52DP Vishay SiJAS4ADP Nexperia PSMN3R2-40YLD [SINOPOWER [SM4034NSKP AOS AONS66406 ON Semi FDMS9411L-FO85 [ON Semi [NTMFD5C470NL
Vishay SiRA52DP Vishay SiR470DP AOS AOL1240 ON Semi FDMS8333L AOS AOL1454G ON Semi FDMS9410L-F085
Vishay SiR112DP Vishay SiJA54DP SINOPOWER |SM4037NHKP ON Semi FDMS9410-F085 SINOPOWER |SM4038NHKP ON Semi NTMFS5C468NL
Vishay SiR640ADP Vishay SiRA54DP ON Semi FDMS8848NZ ON Semi NTMFS5C460NL ON Semi FDMS8333L ON Semi NTMYS7D3N04CL
Nexperia PSMN1R7-40YLD  |Vishay SiJAS8ADP ON Semi FDMS8333L ON Semi NTMFS5C456NL ON Semi NTMFS5C460NL ON Semi NTMYS010NO4CL
Nexperia PSMN1R8-40YLC  |Vishay SiJAS8DP ON Semi NTMFS5C442NL  |ON Semi NTMYS3D8NO4CL |ON Semi NTMYS4D6N04CL  [POTENS PDC4964X
Nexperia PSMN2R0-40YLD  |Vishay SiRA58ADP ON Semi NTMFS5C450NL POTENS PDC4904X POTENS PDC40B4X
AOS AONS66402 Vishay SiRA58DP ON Semi NTMFS5H425NL Diodes Inc. DMTH47M2LPSW
n AOS AOUS66414 Nexperia PSMN2R5-40YLD ON Semi NTMFS5H431NL Rohm RS1G180MN
SINOPOWER |[SM4022NSKP ST Micro STL140N4LLF5 POTENS PDC4984X TOSHIBA TPH7R204PL
ON Semi FDMS8460 AOS AON6144 Rohm RS1G260MN
ON Semi NTMFS5C430NL SINOPOWER |SM4036NHKP
ON Semi NTMFS5H419NL  [SINOPOWER |SM4032NHKP
ON Semi NTMFS5C423NL SINOPOWER |SM4023NSKP
ON Semi NTMFS5H414NL SINOPOWER |SM4033NHKP
POTENS PDC49E8BX ON Semi FDWS9408-F085
ON Semi NTMFS5C442NL
ON Semi NTMFS5C450NL
ON Semi NTMFS5H425NL
POTENS PDC4902X
POTENS PDC4960X
Rohm RS1G300GN
TSMO19NHO4CR TSMO025NH04CR TSMO032NHO4CR TSMO043NHO04CR TSMO56NHO4CR TSMO70NH04CR TSMO076NH04DCR T 104CV TSMO70NH04CV
Vesimy Level Mg. P/N Mfg. PN Mfg. PIN Mfg. PN Mfg. P/N Mfg. /N Mg. P/N Mfg. P/N Mfg. P/N
Infineon BSCO19NO4NS G Nexperia PSMN2R2-40YSD Infineon BSCO30N0O4NS ON Semi NTMFS5832NL Nexperia PSMN3R5-40YSD Nexperia PSMN8R3-40YS Infineon |BSCO76NO4ND Nexperia |PSMN5R0-40MSH |Nexperia |PSMN6R7-40MSD
Nexperia PSMN1R8-40YLC Nexperia PSMN2R5-40YLD Nexperia PSMN3R5-40YSD |ON Semi NTMYS4D5N04C ON Semi NTMYS5D3N04C ON Semi NTMYS8DONO04C Nexperia |[PSMN013-40VLD ON Semi [NTTFSO05N04C Nexperia |PSMN8R5-40MSD
ST Micro STL210N4F7 ST Micro STL160N4F7 ON Semi FDMS8460 APEC APAN4AR2MT APEC APO504GMT APEC AP0704GMT ON Semi [INTMFD5C466N
ON Semi NTMFS5C430N ON Semi FDWS9408-F085 ON Semi FDMS8333L Tl CSD18514Q5A Diodes Inc. DMNH40045PS Diodes Inc. DMNH40065PSQ
ON Semi FDMS8460 ON Semi FDMS015N04B ON Semi NTMYS3D5N04C
Diodes Inc.  |DMTH4004LPS-13 |ON Semi FDMS8460 ON Semi NTMFS5C450N
st APEC AP4N2R1IMT ON Semi NTMYS2D4N04C Diodes Inc.  |DMT4004LPS-13
ON Semi NTMFS5C442N APEC AP4AN3R2MT
Diodes Inc. DMTH41M8SPS-13 |APEC AP3R604GMT-L
APEC APANA2RSMT
APEC APAN2RSMT
APEC AP4N2R4CMT
APEC AP4N2R6MT
POTENS PDC49B8AX

Camel Geco El

(Authorized Italian Distributor)




l1l. CROSS REFERENCES FOR PerFET MOSFETs - AUTOMOTIVE

Ves(rH) TQMO19NHO4LCR TQMO025NHO04LCR TQMO032NHO4LCR TQMO043NHO4LCR TQMO56NHO04LCR TQMO070NHO4LCR TQMO076NH04DLCR
Level Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N
ST STL210N4LF7AG Infineon IPC100N04S5L-2R6 Infineon IPC90N04S5L-3R3 |Infineon IPC7ON04S5L-4R2  |Infineon IPC50N04S5L-5R5  |Nexperia BUK9Y09-40B Infineon |[IPG20N04S4L-08
Infineon IPC100N04S5L-1R9 Nexperia BUK9Y2R4-40H Nexperia BUK9Y3R5-40E ST STL105N4LF7AG Nexperia BUK9Y7R6-40E Nexperia BUK9Y11-30B
Nexperia BUK9Y1R6-40H Nexperia BUK9Y2R8-40H Nexperia BUK9Y4R4-40E Vishay SQJA38EP Nexperia BUK9Y6R5-40H Vishay SQJABBEP
Nexperia BUK9Y1R9-40H ON Semi NVMFS5C450NL Vishay SQJ444EP Vishay SQJBB6EP Vishay SQJ446E
LL |ON Semi NVMFS5C430NL ON Semi NVMFS5C442NL Vishay SQJ422EP ON Semi NVMFS5C460NL  |Vishay SQJB60EP
Vishay SQJA38EP Vishay SQJ858AEP
ON Semi NVMFS5C456NL
VasH) TQMO19NH04CR TQMO025NHO04CR TQMO032NHO04CR TQMO043NHO04CR TQMO56NH04CR TQMO070NHO04CR TQM076NH04DCR
Level Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N Mfg. P/N
Infineon IPC100N04S5-1R7 Infineon IPC100N04S5-2R8 Infineon IPC90N04S5-3R6  |Infineon IPC70N04S5-4R6  [Infineon IPC50N04S5-5R8  [Nexperia BUK7Y7R0-40H Infineon |IPG20N0454-08
Infineon IPC100N04S5-1R9 Nexperia BUK7Y2R5-40H Nexperia BUK7Y3R5-40H Nexperia BUK7Y4R4-40E ON Semi NVMFS5C460N Nexperia BUK7Y08-40B
Nexperia BUK7Y1R7-40H Nexperia BUK7Y3R0-40H Nexperia BUK7Y4R4-40E ST STLT110N4F7AG Vishay SQJT46EP
Nexperia BUK7Y2R0-40H Vishay SQJA76EP Vishay SQJ142EP Vishay SQJA34EP Vishay SQJ868EP
SL |Vishay SQJ138EP ON Semi NVMFS5C442N Vishay SQJA34EP ON Semi NVMFS5C456N Vishay SQJ150EP
Vishay SQJ140EP ON Semi NVMFS5C450N
ON Semi NVMFS5C430N

(Authorized Italian Distributor)




lll. PerFET APPLICATION NOTES

https://www.ts.com.tw/assets/uploads/productcategoryfile/AN-1011 PerFET MOSFET Advantage Introduction.pdf

https://www.ts.com.tw/assets/uploads/elementfile/AN-
1009 Wettable flank packages of DFN56U, SMPC4.6U enable AOI choice.pdf

. ) $ TAIWAN
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https://www.ts.com.tw/assets/uploads/productcategoryfile/AN-1011_PerFET_MOSFET_Advantage_Introduction.pdf
https://www.ts.com.tw/assets/uploads/elementfile/AN-1009_Wettable_flank_packages_of_DFN56U,_SMPC4.6U_enable_AOI_choice.pdf
https://www.ts.com.tw/assets/uploads/elementfile/AN-1009_Wettable_flank_packages_of_DFN56U,_SMPC4.6U_enable_AOI_choice.pdf

lll. AUTOMOTIVE LINEAR & LOW DROPOUT VOLTAGE REGULATORS

TQL820CA14V50 TQL820CA14V33 TQL821CSV50 TQL821CSV33

Package TSSOP-14EP TSSOP-14EP SOP-8EP SOP-8EP
VIN max. 50V
I0UT max. 200mA
Operating Temperature range -40 to +125°C
Fixed output voltage 5V 3.3V 5V 3.3V
Dropout voltage @ lo=100mA 70mV Typ. 85mV Typ. 70mV Typ. 85mV Typ.
Dropout voltage @ lo=200mA 140mV Typ. 180mV Typ. 140mV Typ. 180mV Typ.
Quiescent current @ 10=0.05mA 40pA Typ. 30pA Typ.
Standby current @ Ven=0V 1.3uA Typ.
Power Supply Ripple Rejection 59dB @ f=10Hz, V=0.5Vpp
Enable Y Y Y Y
Watchdog monitor input Y Y N N
Watchdog output Y Y N N
Reset threshold adjustment Y Y N N
Program input timing adjustment Y Y N N

TAIWAN

SEMICONDUCTOR

Camel Geco Elettronic ~ (Authorized Italian Distributor)



lll. AUTOMOTIVE LINEAR & LOW DROPOUT VOLTAGE REGULATORS

TQL850CSV50 TQL850CSV33 TQL851CSV50 TQL851CSV33
Package SOP-8EP SOP-8EP SOP-8EP SOP-8EP
VIN max. 50V
I0UT max. 500mA
Operating Temperature range -40to +125°C
Fixed output voltage 5V 3.3V 5V 3.3V
Dropout voltage @ lo=100mA 70mV Typ. 85mV Typ. 70mV Typ. 85mV Typ.
Dropout voltage @ lo=500mA 140mV Typ. 180mV Typ. 140mV Typ. 180mV Typ.
Quiescent current @ 1o=0.05mA 40uA Typ. 30pA Typ.
Standby current @ Ven=0V 1.3pA Typ.
Power Supply Ripple Rejection 59dB @ f=10Hz, V=0.5Vpp
Enable Y Y Y Y
Reset and Watchdog output Y Y N N
Reset threshold adjustment Y Y N N

Camel Geco Elettronic ~ (Authorized Italian Distributor)



lll. AUTOMOTIVE LED DRIVERS

Product Tree

Dimming
Interface

AC-DC DC-DC Linear
|
[ ] [ ] ]
Single Stage Single Stage -
g . g g g Buck Boost Buck-Boost TSCRAxx
Isolation Non-Isolation SEPIC
L TS19503 TS19501 TS19501 TS19605
TS19705 1 TS19720
Dimmable Dimmable Dimmable Dimmable
Automotive Automotive Automotive Automotive
1 TS19730
| ] TS19820
Dimmable

Camel Geco Elettronic

~ (Authorized Italian Distributor)

L 1519340

Dimmable
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lll. AUTOMOTIVE LED DRIVERS

Topology Dimming Current
Sense
Part Number AEC-Q Ch:\r?:nel V.,}\II\;Iin V.N(\I>I)Iax (?ul:rt;%lr‘\tt Buck Boost ::;I;; SEPIC Analog PWM Package
Linear [TSCR400CX6H YES 1 1.6 40 0.065 J - - - - - SOT-26
Linear [TSCR402CX6H YES 1 1.4 40 0.065 ° - - - - - SOT-26
Linear [TSCR420CX6H YES 1 14 40 0.3 o - - - - L SOT-26
Linear [TSCR421CX6H YES 1 1.4 4.5 0.3 ° - - - ° o SOT-26
Linear ([TS19603CS No 1 5 50 0.4 ° - - - - ° SOP-8EP
Linear [TS19605CA20H YES 3 5 75 0.15 U - - ° ° - | TSSOP-20EP
Switch [TS19376CY5 No 1 8 32 1 ° - - - ° - SOT-89
Switch [TS19378CS No 1 8 40 2 ° - - - ° - SOP-8EP
Switch [TS19501CB10H YES 1 4.5 42 N_El\);ltc')s - ° ° ° ° o MSOP-10EP
Switch [TS19503CB10H YES 1 6 75 1.2 ° - - ° o - MSOP-10EP

Camel Geco Elettronica 7 (Authorized Italian Distributor)
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http://www.camelgeco.it/

IV. QUALITY GOALS

Goals

* Achieved World-Class Quality Standard

* Instituted Zero Defect Quality Culture

» Sustainable Manufacturing Practices

* Development and Manufacturing Quality Excellence

Metrics

* Continuous reduction of valid CAR ppb
* Continuous Business Growth

E ) ) $ TAIWAN
! SEMICONDUCTOR
Camel Geco Elettronica sri (Authorized Italian Distributor)



IV. QUALITY CERTIFICATION — AUTOMOTIVE STANDARD (IATF 16949)

TIANJIN

Camel Geco Elettronica (Authorized Italian Distributor)

Certificate

4 )
Site Facility Technology Certification
IATF16949,
TIANJIN, Wafer Glass Passivation 1SO9001,
China Fabrication Process 1SO14001,
1SO45001
Planar Process, IATF16949,
LI-JE, Wafer lass Passivat 1SO9001,
Taiwan Fabrication E ass Passivation 1SO14001,
rocess 15045001
Diodes and Rectifiers: :?;';2%9149
YANGXIN, Assembly and Axial, Surface Mounts, ISOl400'1
China Test E(r)i\:jve; Packages, SONY GP,
8 15045001
Diodes & MOSFETs: | 'ATF16949,
I-LAN, Assembly and Surf 1SO9001,
Taiwdh Test urface 'V"I’(“ nts, 15014001,
L Power Packages 1S045001 ]

g TAIWAN
SEMICONDUCTOR



Camel Geco Elettroni

IV. TSC — ISO/TS/IATF CERTIFICATES

See: https://www.taiwansemi.com/en/quality/certifications

Quality Management TOV
Quality Management TOV
Quality Management TOV
Quality Management SGS
Environment Management [eo[e
Quality Management TOV
Quality Management TOV
Quality Management TOV
Health and Safety TOV
Health and Safety TOV
Health and Safety cQc
Health and Safety TOV

IATF 16949:2016

IATF 16949:2016

IATF 16949:2016
IATF 16949:2016
I1SO 14001 : 2015
ISO 14001 : 2015
I1SO 14001 : 2015

ISO 9001:2015

1SO 9001:2015
ISO 9001:2015
1SO45001:2018
1SO45001:2018
1SO45001:2018

1SO45001:2018

2021-09-10~ 2024-09-09

2020-12-10~ 2023-12-09

2020-12-08 ~ 2023-12-07
2021-01-13 ~ 2024-01-12
2021-08-11~ 2024-08-10
2021-11-10~ 2024-11-9
2025-06-20

2021-09-13 ~ 2024-09-12

2021-01-13 ~ 2024-01-12
2020-12-15~ 2023-12-14
2020-09-01~ 2023-08-31
2020-09-01~ 2023-08-31
2025-06-23

2021-12-20~ 2024-12-19

Yangxin, Headquarters, Shanghai
Great, Technology Trading

I-Lan, Headquarters, Europe

Li-Je, I-Lan

Tianjin

I-Lan, Li-Je

Yangxin

Tianjin
Yangxin,Headquarters, Shanghai
Great, Technology Trading
Tianjin

I-Lan, Li-Je

I-Lan

Li-Je

Tianjin

Yangxin

Status: March 2023
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China,
Taiwan

Taiwan,
Europe

Taiwan
China
Taiwan
China

China

China,
Taiwan

China
Taiwan
Taiwan
Taiwan
China

China

13/09/21

10/12/20

09/12/20
22/01/21
11/02/22
18/10/21
20/06/22

13/09/21

22/01/21
19/11/20
08/09/20
08/09/20
20/06/22
18/10/21
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https://www.taiwansemi.com/en/quality/certifications
https://www.taiwansemi.com/assets/uploads/certifications/20210913HQ-YEW_TS16949-2016_01_111_043784_20240909EN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/20210913HQ-YEW_TS16949-2016_01_111_043784_20240909CN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/I_Lan_Europe_HQ_IATF_16949-2016_01_111_085181_01_20231209英文版.pdf
https://www.taiwansemi.com/assets/uploads/certifications/I_Lan_Europe_HQ_IATF_16949-2016_01_111_085181_01_20231209中文版.pdf
https://www.taiwansemi.com/assets/uploads/certifications/Li-Je_IATF_16949-2016_01_111_085181_02_20231207_en.pdf
https://www.taiwansemi.com/assets/uploads/certifications/Li-Je_IATF_16949-2016_01_111_085181_02_20231207_cn.pdf
https://www.taiwansemi.com/assets/uploads/certifications/20210122TEW_IATF16949：2016-2021.01.13~2024.01.12_en.pdf
https://www.taiwansemi.com/assets/uploads/certifications/20210122TEW_IATF16949：2016-2021.01.13~2024.01.12_cn.pdf
https://www.taiwansemi.com/assets/uploads/certifications/I_Lan-Lije_ISO14000：2015_01_104_085181_20240810_EN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/I_Lan-Lije_ISO14000：2015_01_104_085181_20240810_CN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/YEW_IS014001-2015_01_104_051745_20241109_EN.PDF
https://www.taiwansemi.com/assets/uploads/certifications/YEW_IS014001-2015_01_104_051745_20241109__CN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/TEW_ISO14001：2015_00122E31760R5M_1200_20250620_EN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/TEW_ISO14001：2015_00122E31760R5M_1200_20250620_CN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/20210913HQ_YEW_上海翰科_ISO9001-2015_01_100_043784_20240912_EN_1.pdf
https://www.taiwansemi.com/assets/uploads/certifications/20210913HQ_YEW_上海翰科_ISO9001-2015_01_100_043784_20240912_CN_1.pdf
https://www.taiwansemi.com/assets/uploads/certifications/2021012_TEW_ISO9001：_2015-2021.01.13~2024.01.12_EN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/2021012_TEW_ISO9001：_2015-2021.01.13~2024.01.12_CN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/Li_Je_宜蘭_ISO9001_2015__01_100_822_085181_20201119_英文版.pdf
https://www.taiwansemi.com/assets/uploads/certifications/Li_Je_宜蘭_ISO9001_2015__01_100_822_085181_20201119_中文版.pdf
https://www.taiwansemi.com/assets/uploads/certifications/I_Lan_ISO45001：2018__2020.09.01-2023.08.31(中英文版)_EN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/I_Lan_ISO45001：2018__2020.09.01-2023.08.31(中英文版)_CN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/Li_Je_ISO45001：2018__2020.09.01-2023.08.31(中英文版)_EN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/Li_Je_ISO45001：2018__2020.09.01-2023.08.31(中英文版)_CN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/TEW_ISO45001：2018_00122S31392R5M_1200_20250623_EN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/TEW_ISO45001：2018_00122S31392R5M_1200_20250623_CN.pdf
https://www.taiwansemi.com/assets/uploads/certifications/YEW_ISO45001_2018_—2021.12.20_2024.12.19_EN.PDF
https://www.taiwansemi.com/assets/uploads/certifications/YEW_ISO45001_2018_—2021.12.20_2024.12.19_CN.pdf

IV. ENVIRONMENTAL DECLARATIONS -1

* See: https://www.taiwansemi.com/en/quality/environmental
e SCIP Database Environmental Compliance of all TSC Parts

* Environment Hazardous Substances Compliance (RoHS directive)

RoHS directive (2011/65/EU)

RoHS directive (2015/863/EU)

PFOA/PFOS directive (2006/122/EC)

SONY SS-00259 19th edition

Halogen (IEC 61249-2-21 definition)

Packaging and Packaging Waste directive (94/62/EC)

PAHs directive

Other Hazardous Substances

POPs Regulation(EU) No 2019/1021

Toxic Substances Control Act (EPA-HQ-OPPT-2019-0080-0001)

» N B Status: March 2023
Camel Geco Elettronica (Authorized Italian Distributor)
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IV. ENVIRONMENTAL DECLARATIONS -2

* See: https://www.taiwansemi.com/en/quality/environmental

* REACH regulation 1907-2006-EC compliance
* REACH regulation 1907-2006-EC compliance
* ECHA 233 Substances of Very High Concern (SVHCs)

* Annex XVII restrictions on the manufacture, placing on the market and use of certain
dangerous substances, preparations and articles

* Conflict Minerals Policy & Report
e Conflict Mineral Reporting Template (CMRT 6.22)
* Extended Minerals reporting Template (EMRT 1.11)

* End-of-Life Vehicle Compliance

e California Proposition 65 Compliance

) — _ g TAIWAN :
. Status: March 2023 'SEMICONDUCTOR
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IV. UL CERTIFICATES

See: https://www.taiwansemi.com/en/quality/certification/ul-certification

 E326243 -

Electrically Isolated Semiconductor Devices - Component (UL1557)
 E326854 -

Power Supplies, Specialty - Component (UL1012)
» E485897 -

Isolated Loop Circuit Protectors - Component (ANSI/UL 497B)

$ TAIWAN
Status: March 2023 SEMICONDUCTOR

(Authorized Italian Distributor)

Camel Geco Elettronica st


https://www.taiwansemi.com/en/quality/certification/ul-certification

TSC, Your Reliable Partner

CONTACT:

CAMEL GECO ELETTRONICA SRL

v. Bergamo, 16 — 20020 — Lainate (M)
E-mail: info@camelgeco.it

Web-site: www.camelgeco.it

Tel. +39 02 93570527

Camel Geco Elettronic ‘b (Authorized Italian Distributor)
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