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Applications

1. HEV/EV 3-3.Air Conditioner (HVAC) P.16
1-1.Inverter, Motor Generator P.3 3-4.Power Door / EPB P.18
1-2.DC-DC Converter P.4 3-5.LED Head Lamp P.20
1-3.Battery Management System (BMS) P.5 4. Active [ Passive Safety

2. Power Train 4-1.Pre-Crash Seat Belt P.22
2-1.Gasoline Engine System P.6 4-2.Brake (ABS,ESC) P.23
2-2.Direct Injection Engine System P.7 4-3.Electric Power Steering (EPS) P.24
2-3.Idling Stop DC-DC Converter P.8 4-4.Electric Control Suspension P.26
2-4.Transmission Control P.9 5. Others
2-5.Cooling Fan P.10 5-1.Junction Box P.27
2-6.Various Pump (Brushless Motor) P.12 5-2.In Vehicle Infotainment (IVI) P.28

3. Body Control 5-3.Advanced Driver Assistance System (ADAS) P.30
3-1.Wiper P.13 5-4.Bus line protection P.31
3-2.Body Control Module (BCM) P.14

Diodes P.32 Photocouplers / Photorelays P.49

Bipolar Transistors / BRTs P.37 ICs P.50

MOSFETs P.41 Packages P.56

Standard Logic Devices P.46

+ L-TOGL™, S-TOGL™, S-FLAT™ and M-FLAT™ are trademarks of Toshiba Electronic Devices & Storage Corporation.

«MIPI® s registered service marks of MIPI Alliance, Inc. CSI-25" and DSI*" are service marks of MIPI Alliance, Inc.

«PCl Express and PCle are trademarks or registered trademarks of PCI-SIG.

«HDMI is trademark or registered trademark of HDMI Licensing Administrator, Inc

« DisplayPort™ and the DisplayPort™ logo are trademarks owned by the Video Electronics Standards Association (VESA®) in the United
States and other countries.

«Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere.

« All other company names, product names, and service names may be trademarks of their respective companies.



Application 1. HEV / E

1-1. Inverter, Motor Generator

H System Block

Boost Converter

Inverter, Motor Generator
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B Recommended Devices

Package

Part Number

Features

AEC-Qxxx
qualified

DPAKS TK45S06K3L |N-ch, 60V /45A,10.5 mQ, Tch=175 °C AEC-Q101
TJ60S06M3L  |P-ch,-60V/-60A,11.2 mQ, Tch=175°C AEC-Q101
SOP XPH3R206NC |N-ch,60V/70A,3.2mQ, Tch=175°C AEC-Q101
MOSFET
Advance(WF) SINL8* P-ch,-60V /(-90) A, (8.3) mQ, Tch=175 °C o
TSON XPN12006NC |N-ch,60V/20A, 12 mQ, Tch=175°C AEC-Q101
Advance(WF) SINM1* P-ch,-60V / (-15) A, (45.5) mQ, Tch=175 °C *
5pin SO6 TLX9304 ?pe_"zgltlecltz";f’gtp“t’l MLoGIC, AEC-Q101
Isolated opr=-4010
IGBT 4pin SO6 TLX9185A Transistor output, Topr=-40t0 125 °C AEC-Q101
pin
C°”gr°“er Photocoupler TLX9300  |Transistor output with Ree, Top=-40 to 125 °C AEC-Q101
Isolation device soa TLX9291A  |Transistor output, Topr=-40 to 125 °C AEC-Q101
TLX9000 Transistor output with Ree, Topr=-40to 125 °C AEC-Q101
Open collector output,1 M LOGIC,
TLX9304 Tow=-401t0125°C AEC-Q101
Open collector output,1 M ANALOG,
TLX9309 Tow=-401t0125°C AEC-Q101
;fg";:ﬁfo Photocoupler 5pin SO6 TLX9310  |Totempole output,5M LOGIC, Top=-40t0 105°C | AEC-Q10L
Open collector output,10 M LOGIC,
TLX9378 Tow=-40t0 125 °C AEC-Q101
Totempole output,20 M LOGIC,
TLXO3T6 |y~ foto 125°C AEC-Q101
TC74VHC9363FT | Dual 3 bit buffer for control signal of High-side
LogicIC TSSOP20B and Low-side circuits. AEC-Q100 #
TCT4VHCI364FT | Top=-40to 125 °C
. o TTCO19 NPN, 50V /5 A, Vcesan=0.21 V, Ti=150 °C o
Bipolar TR PW-Mini
TTA011 PNP,-50V /-5 A, Veesan=-0.27 V, Ti=150 °C **

*Under Development (The specification is subject to change without notice.), ** Under Consideration
# Compliant with the reliability requirements of AEC-Q100.
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Application 1. HEV [ EV

r 1-2. DC-DC Converter
m
=
m
< l System Block
Primary-side Full-bridge Converter :
N 1 Secondary-side Low
3 . ! Synchronous Rectifier ORing  Voltage
g High : Battery
o Voltage Isolation Isolation | |*<7 N L (Lead)
=] Battery Driver Driver i
) P -
= (Lithium-ion) .
—_ - .
— % °
: P
g: e 1 S
3 Isolation Isolation |
a Driver Driver 1
g 1
o I I :
=
c | Circut Isolated
ontrol Circuit Feedback Circuit
=
>
2
E L J
o .
H B Recommended Devices
2
o AEC-Qxxx
s Type Package Part Number Features qualified
4
2 Secondary-side L-TOGL™ XPQIRO0AQB* |N-ch, 100V /(300) A, (1.03) mQ, Tch=175°C >
Synchronous MOSFET DSOP
Rectifier Advance(WF)L XPW4R10ANB [N-ch,100V/70A,4.1 mQ, Tch=175°C AEC-Q101
DPAK+ TJ60SO6M3L  |P-ch,-60V/-60A,11.2 mQ, Tch=175°C AEC-Q101
g MOSFET SoP XPH3R206NC |N-ch, 60V /70A, 3.2 mQ, Tch=175°C AEC-Q101
% Advance(WF) SINL8* P-ch,-60V/ (-90) A, (8.3) mQ, Tch=175°C -
@ TLX9185A Transistor output, Topr=-40to 125 °C AEC-Q101
4pin SO6 . .
Transistor output with Rae, _
Isolated TLX9300 Topr=-40 to 125 °C AEC-Q101
Feedback Photocoupler
Circuit TLX9291A Transistor output, Topr=-40t0 125 °C AEC-Q101
S04 . .
Transistor output with Ree, ~
TLX9000 Topr=-40 t0 125 °C AEC-Q101
L-TOGL™ XPQR3004PB* |N-ch, 40V /(400) A, (0.3) mQ, Tch=175 °C o
MOSFET sop .
Advance(WF) XPHR7904PS |N-ch,40V/150A,0.79 mQ, Tch=175°C AEC-Q101

*Under Development (The specification is subject to change without notice.), ** Under Consideration




pplication 1. HEV / EV

1-3. Battery Management System (BMS)

H System Block
1
High Voltage 1 Low Voltage
1
Pre-Ch !
re-tharge ! Low Voltage B2
Resistance 1 o
| Battery o
. H
]
=
-
Battery | | Isolated @iz E_
Monitor Signal 1/0 <—p-| (Control =
ECU
MCU,
: Signal
Conditioning Fail-safe,
Battery | | Isolated | | Shut-down :
Monitor Signal I/O Circuit g_
<
| o
)
1 2
1 -
< S
S/ :
1
1 1
L ) &
3
B Recommended Devices <
J
2
AEC-Qxxx o
Type Package Part Number Features qualified §
’ : PNP,-60V /-3 A, Vceisan=-1.7V @-3 A, T;=175 °C . <
Bipolar Tr New PW-Mold TTB002 For external of TBI00SFNG AEC-Q101 &
o
DPAK+ TJ60S06M3L |P-ch,-60V/-60A,11.2 mQ, Tch=175°C AEC-Q101 r
sop XPH3R206NC |N-ch, 60V /70A,3.2mQ, Tch=175 °C AEC-Q101 <
MOSFET Advance(WF) SINL8* P-ch,-60V/(-90) A, (8.3) mQ, Tch=175 °C -
TSON * —175 0 *x
Advance(WF) SINMO P-ch,-60V/(-25) A, (27.3) mQ, Tch=175 °C
Multiple-output regulator for CPU &
System Power HTSSOP48 TB9044AFNG Watchdog timer, SPI 1/F AEC-Q100 Q
Supply ICs TB9045FNG  |Multiple-output regulator for CPU AEC-Q100 g
series Watchdog timer, SPII/F ]
Fail-safe, IPD (HSS 1) WSON10 TPD1055FA #Ch_'*_zgg‘;i‘:gssl"é Voolopr) =5t0 18V, 10=3A,0.12Q | pec_ 0100
Shut Down 0:' ] o
Circuit . 1ch Low-side SW, Vps=41V, lo=1A, 0.6 ~
IPD (LSS #) PS-8 TPD1044F Topr: -40 10 125 °C AEC-Q100
SSM6N24TU  |N-chx2,30V/0.5A, 145 mQ AEC-Q101
U6 SSM6N39TU  [N-chx2,20V/1.6A, 139 mQ AEC-Q101
MOSFET SSM6N62TU  [N-chx2,20V/0.8A,85mQ AEC-Q101
SSM6P39TU  |P-chx2,-20V/-1.5A,294 mQ AEC-Q101
SOT-23F SSM3K376R  |N-ch,30V/4.0A, 56 mQ AEC-Q101
4pin SO6 TLX9175J Vorr=600 V, Topr=-55 to 105 °C AEC-Q101
Photorelay
SO16L-T TLX9160T Vorr=1500V, Topr=-40 to 125 °C AEC-Q101
TLX9304 Open collector output,1 M LOGIC, Top=-40t0 125°C| AEC-Q101
TLX9309 Open collector output,1 MANALOG, Topr=-40t0 125°C|  AEC-Q101
S'f;nlgﬁfo Photocoupler 5pin SO6 TLX9310  |Totempole output,5M LOGIC, Topr=-40t0 105°C | AEC-Q101
TLX9378 Open collector output,10 M LOGIC, Topr=-40t0 125°C| AEC-Q101
TLX9376  |Totempole output,20 M LOGIC, Topr=-40t0 125°C | AEC-Q101
Other Control | Stepping Motor g 2-phase bipolar stepping ~
Driver P-VQFN28 TBO120AFTG motor driver with a clock inputinterface AEC-Q100

* Under Development (The specification is subject to change without notice.), ** Under Consideration

1 HSS =High-Side Switch, # LSS = Low-Side Switch .
)



Application 2. Power Train

a 2-1. Gasoline Engine System
m
o
< l System Block
N —> —»| Throttle Motor
S
MCU
| e
=
5- : | > I Injector |
! \/ i
1 Status Drivers > Solenoid
» Circuit Pre-Driver IPD, etc.) > Lamp
@
(=3
Q.
,: Other ECU i > I| Relay |
=)
=1
=3
(=]
- S J
B Recommended Devices
Yy
> AEC-Qxxx
a Block Type Package Part Number Features qualified
E TK25S06N1L |N-ch,60V/25A,18.5mQ, Tch=175°C AEC-Q101
B DPAK+
3 TK40S06N1L [N-ch,60V/40A,10.5mQ, Tch=175°C AEC-Q101
[}
< " SopP N 175 ° *x
5 D{;:Y:::J?r MOSFET Advance(WF) SINL9 P-ch,-60V/(-55) A, (13) mQ, Tch=175 °C
4 or,
Y Eolenm;i, TSON XPN12006NC |N-ch, 60V /20 A, 12 mQ, Tch=175°C AEC-Q101
amp, etc.
= ’ Advance(WF) SINMO*  |P-ch,-60V/(-25) A, (27.3) mQ, Tch=175 °C -
IPD (HSS 1) WSON10 TPD1055FA %Ch‘Hfg;Zi‘jgssl’% Vobopr=5t0 18V, 10=3A,0.12Q | sec 0100
opr -
& 1ch Low-side SW, Vps=40V, lo=1 A, 0.6 Q
o IPD (LSS #) PS-8 TPDI04aF | s AEC-Q100
=
(] 1ch H-Bridge driver(P-ch+N-ch), lout=+5 A
o - -
= MCD P-QFN28 TBOOSIFTG |0 s e AEC-Q100
MOSFET DPAK+ TJ8S06M3L  |P-ch,-60V/-8A,104 mQ, Tch=175°C AEC-Q101
Bipolar TR | New PW-Mold TTB002  |PNP,-60V/-3A, Veesay=-1.7V, Ti=175 °C AEC-Q101
Multiple-output regulator for CPU
TB9044AFNG . AEC-Q100
System Power HTSSOP48 Watchdog timer, SPI I/F Q
Supply ICs TB9045FNG  [Multiple-output regulator for CPU AEC-Q100
series Watchdog timer, SPI I/F

*Under Development (The specification is subject to change without notice.), ** Under Consideration
1 HSS =High-Side Switch, # LSS = Low-Side Switch



Application 2. Power Train

2-2. Direct Injection Engine System

=
I
m
=
m
<

H System Block

Battery Batteryr
DC-DC Boost "ﬁ
Converter :
ol N = Battery Voltage 2
]
i 1€ J Drive Switch o
H Drive Switch = =
I
: ¥ Fuel Injector E
1 Y-l =,
1 A 1 M
1 1 i
H Fuel Injector | !
| pmm—————— ~ ! i
1 J 1 1 : w
i | LS I ./ Injector @
i ! ON/OFF 3
\
| TS I J Control S
e 2
o
JaF 9% .
'—
7 /J 7 /7% s
>
n
=5
L / 3
i <
B Recommended Devices H
AEC-Qxxx H
Block Type Package Part Number Features qualified )
Bo0st sop XPH6R30ANB  |N-ch, 100V /45 A, 6.3m, Tch=175°C AEC-Q101 Y
00s <
Converter, Advance(WF) | xpH4R10ANB |N-ch,100V/70A,4.1mQ, Tch=175°C AEC-Q101
InjectorControl, . cppr XPN7R104NC |N-ch, 40V /20A, 7.1mQ, Tch=175 °C AEC-Q101
Battery Voltage TSON
Drive Switch Advance(WF) XPN12006NC |N-ch,60V/20A,12mQ, Tch=175°C AEC-Q101 .
XPN1300ANC [N-ch,100V/30A,13.3mQ, Tch=175°C AEC-Q101 O
=
DPAK+ TJ30S06M3L |P-ch,-60V/-30A,21.8 mQ, Tch=175°C AEC-Q101 g
"]
SOoP * _ o *k
Advance(WF) SINL9 P-ch,-60V/-60A,13 mQ, Tch=175°C
MOSFET XPN19014MC* |P-ch,-40V/(-20) A, (18.7) mQ, Tch=175 °C *
TSON _ o
Advance(WF) XPN9R614MC |P-ch,-40V/-40A,9.6 mQ, Tch=175°C AEC-Q101
SINMO* P-ch,- 60V / (-25) A, (27.3) mQ, Tch=175°C *
Motor 1ch H-Bridge driver(P-ch+N-ch), lout=+5 A,
Controllers MCD P-QFN28 TB9O051FTG Topr: -40t0 125 °C AEC-Q100
TB9044AFNG Multlple-ou_tput regulator for CPU AEC-Q100
Power System Power HTSSOPAS Watchdog timer, SPII/F
Supply Supply ICs TB9045FNG | Multiple-output regulator for CPU
s AEC-Q100
series Watchdog timer, SPI I/F

*Under Development (The specification is subject to change without notice.), ** Under Consideration




Application 2. Power Train

2-3. Idling Stop DC-DC Conve

K
X
m
<
=
m
<

l System Block

ujea] Jamod ‘g

Batt J"‘ J Interleave I
attery DC-DC Boost Load

Converter
1 7

&
@
(=3
& Reverse Battery
o .
e Protection
z 1¥1 Tyv!
- | —
- }
= .
a L » Voltage Detection
< Power Supply > Control Circuit -t .
o Circuit
o
o
7]
[}
< \ J
[
"] .
4 B Recommended Devices
-
< -
Block Type Package Part Number Features l:i(;l&ixexé(
XPH1R104PS |N-ch,40V/120A,1.14 mQ, Tch=175°C AEC-Q101
SoP _17E o
= Advance(WF) XPHR7904PS |N-ch,40V/150A,0.79 mQ, Tch=175°C AEC-Q101
] MOSFET XPH4R10ANB |N-ch,100V/70A,4.1 mQ, Tch=175°C AEC-Q101
2 XPQR3004PB* |N-ch,40V/(400)A, (0.3) mQ, Tch=175°C **
@ Boost L-TOGL™
Converten, XPQLRO0AQB* |N-ch, 100V /(300) A, (1.03) mQ, Tch=175°C **
Reverse Battery 1ch High-Side N-ch Power MOSFET Gate Driver,
Protection PS-8 TPD7104AF Topr: -40 10 125°C AEC-Q100
IPD 1ch High-Side N-ch Power MOSFET Gate Driver,
(Gate Driver) SSOP16 TPD7106F Topr: -40 t0 150 °C AEC-Q100
WSONI0A TPDT107F -T—Ch<HLg0ht-§lld265,\:;:Ch Power MOSFET Gate Driver, AEC-Q100
opr: -

*Under Development (The specification is subject to change without notice.), ** Under Consideration



Application 2. Power Train

2-4. Transmission Control

A3/AFH T

H System Block

f | Battery
Batt

Relay Control Idle stop function

B
)
o
s
o
2
3
5
=,
5

Oil Pump

MCu Control

Solenoid Control
Sensor | _ 9
Signal | . g
g Oil Pump o
Motor &
o
o
=
E3
=
&
>
ON/OFF Solenoid Linear Solenoid a
<
N Y &
S
. 7]
B Recommended Devices =
o
AEC-Qxxx (7
Type Package Part Number Features qualified %
~+
1ch High-side SW, Vopiopn=5t0 18V, 10=3 A, 0.12Q ~ <
IPD (HSS 1) WSON10 TPD1055FA Tow: 4010125 °C AEC-Q100
1ch Low-side SW, Vps=41V, 10=1A, 0.6 Q ~
TPD1044F Topr: -40 0 125 °C AEC-Q100
IPD (LSS #) PS-8 o
1ch Low-side SW, Vps=40V, l0=1A, 0.8 Q ~ o
TPD1054F Topr: -40 t0 125 °C AEC-Q100 z
o
bPAK TK65S04N1L |N-ch,40V/65A,4.3 mQ, Tch=175°C AEC-Q101 @«
+
MOSFET TJ60S04M3L | P-ch,-40V/-60A, 6.3 mQ, Tch=175°C AEC-Q101
SOP XPH1R104PS |[N-ch,40V/120A,1.14 mQ, Tch=175°C AEC-Q101
Advance(WF) | xpHR7904PS |N-ch,40V/150A,0.79 m<, Tch=175°C AEC-Q101
Half-Bridge Pw-MOSFET Gate Driver,
PD Ps-8 TPOT2LIF Iy -0 t0 125°C )
(Pre-Driver) WQFN32/ TPD7212F/ | Three-Phase Full Bridge Pw-MOSFET Gate Driver, | . o oo
SSOP30 TPD7212FN | Topr: -40to 150 °C
SSOP24 Three-Phase Brushless Sensor-less Pre-Driver
MCD 0.65 TB9061AFNG Topr: -40t0 125 °C AEC-Q100
MOSFET TSON XPN19014MC* |P-ch,-40V /(-20) A, (18.7) mQ, Tch=175°C *e
Advance(WF) | xpN9R614MC |P-ch,-40V/-40 A, 9.6 mQ, Tch=175°C AEC-Q101
Multiple-output regulator for CPU
TB9044AFNG . AEC-Q100
Watchdog timer, SPI I/F
Sysmml P‘I’C""er HTSSOP48 2
upply Its TB9045FNG | Multiple-output regulator for CPU AEC-Q100
series Watchdog timer, SPI I/F

*Under Development (The specification is subject to change without notice.), ** Under Consideration
1 HSS = High-Side Switch, # LSS = Low-Side Switch



Application 2. Power Train

.
a 2-5. Cooling Fan
<
m
< l System Block
® Low-Side PWM Reverse Battery ® High-Side PWM
_ TC] Protection Reverse Battery
J_ 1 > Motor TV] Protection
L ) (Brushed
S =
% M Motor =
:‘-‘| Control 1
o signal — Motor
} ||Ingnuat Pre: I-*q J$ M (Brushed)
( )—L > .
mMeu Driver IK
GND Motor Flywheel
Control
w O
@
o \
o
<
o
S
g ® Three phase full-bridge Method ] Reverse Battery
- for Brushless DC Motor _ T § T | Protection Motor Control
- L
i -
TR e
E H H (Brushless DC)
n:a’ Pre- /
Z Signal Driver \ M
. Input
[ 1~ —
| oA e | iR s
- —_—
<
i
o
-
=
0
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B Recommended Devices

For external of TB9005FNG

AEC-Qxxx
Type Package Part Number Features qualified
DPAK TK1R4S04PB |N-ch,40V/120A,1.35mQ, Tch=175°C AEC-Q101
+
TK90SO06N1L [N-ch,60V/90A, 3.3 mQ, Tch=175°C AEC-Q101
DSOP 176 9
Advance(wF)M | TPWIR104PB N-ch, 40V /120 A, 1.14 mQ, Tch=175°C AEC-Q101
MOSFET DSOP TPWR7904PB |N-ch,40V/150A,0.79 mQ, Tch=175°C AEC-Q101
Advance(WF)L | xpw4R10ANB |N-ch, 100V /70A, 4.1 mQ, Tch=175°C AEC-Q101
XPQR3004PB* |N-ch,40V/(400)A, (0.3) mQ, Tch=175°C **
L-TOGL™ XPQR8308QB* |N-ch, 80V / (350) A, (0.83) mQ, Tch=175 °C *
XPQLRO0AQB* |N-ch, 100V /(300) A, (1.03) mQ, Tch=175 °C *
WQFN32/ TPD7212F/ |Three-Phase Full Bridge Pw-MOSFET Gate Driver, :
IPD SSOP30 TPD7212FN | Topr: 40 to 150 °C AEC-Q100
3Phase Brushless Sensor-less Pre-Driver,
TB9061AFNG Topr: -40 t0 125°C AEC-Q100
SSOP24 Three Phase Brushless Sensor-less Pre-Driver,
Topr: -40t0 125 °C .
MCD TBI062FNG Automatic PWM duty control at startup,
Automatic soft speed changing control
Pre-driver for sine-wave control
LQFP64 TBY0BOFG | Tope: -40 to 125°C AEC-Q100
Motor RPM feedback, auto lead angle correction
TC74VHC9363FT |Dual 3 bit buffer for control signal of High-side
LogicIC TSSOP20B and Low-side circuits. AEC-Q100 #
TCT4VHCI364FT | Topr=-40 to 125 °C
5V Reg., External Transistor type,
Voltage Reg. SSOP20 TB9005FNG Watchdog timer, Topr: -40 to 125 °C AEC-Q100
Bipolar TR | New PW-Mold TTB002 | PNP.-60V/-3A, Vceisay=-1.7V, Tj=175°C AEC-Q101

*Under Development (The specification is subject to change without notice.), ** Under Consideration
# Compliant with the reliability requirements of AEC-Q100.
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Application 2

Power Train

2-6. Various Pump (Brushless Motor)

l System Block

Reverse Battery
Protection

T3] Motor Control

L

IR

Pre- / M
Driver \
oth Status
ECLeJr > Setup (=
Circuit > MCU > J JI@}J
1 =
777
B Recommended Devices
AEC-Qxxx
Block Type Package Part Number Features qualified
TK35S04K3L |N-ch,40V/35A,10.3 mQ, Tch=175°C AEC-Q101
DPAK TK65S04N1L |N-ch,40V/65A,4.3 mQ, Tch=175°C AEC-Q101
+
TJ40S04M3L  |P-ch,-40V/-40 A, 9.1 mQ, Tch=175°C AEC-Q101
Motor Control, TJ60S04M3L |P-ch,-40V/-60A, 6.3 mQ, Tch=175°C AEC-Q101
Reverse Battery MOSFET
Protection sop XPH3R304PS |N-ch,40V/40A,3.3mQ, Tch=175°C AEC-Q101
Advance(WF) | xpH4R714MC |P-ch,-40V/-60 A, 4.7mQ, Tch=175°C AEC-Q101
TSON XPN7R104NC |N-ch,40V/20A,7.1 mQ, Tch=175°C AEC-Q101
Advance(WF) | xpN9R614MC |P-ch,-40V/-40 A, 9.6mQ, Tch=175°C AEC-Q101
WQFN32/ TPD7212F/ |Three-Phase Full Bridge Pw-MOSFET Gate Driver, AEC-0100
PD SSOP30 TPD7212FN Topr: -40t0 150 °C Q
(Pre-Driver) Half-Brid - i
. ge Pw-MOSFET Gate Driver, o
SSOP16 TPD7213FN Topr: -40t0 150 °C
Three-Phase Brushless Sensor-less Pre-Driver,
TB9061AFNG To: 4010 125°C AEC-Q100
SSOP24 Three-Phase Brushless Sensor-less Pre-Driver,
Topr: -40t0 125 °C .
TB9062FNG Automatic PWM duty control at startup,
Pre-Driver MCD Automatic soft speed changing control
Pre-drivers of P-ch / N-ch
SSOP24 TB9067FNG | Topr: -40to 125°C -
with 120 degree commutation,
Pre-driver for sine-wave control
LQFP64 TB908OFG | Topr: -40 to 125 °C AEC-Q100
Motor RPM feedback, auto lead angle correction
TC74VHC9363FT |Dual 3 bit buffer for control signal of High-side
LogicIC TSSOP20B and Low-side circuits. AEC-Q100 #
TCT74VHCI364FT |Topr=-40to 125°C
’ 3 PNP,-60V /-3 A, Vcg(say=-1.7 V, Tj=175 °C :
Bipolar TR New PW-Mold TTB002 For external of TB900SENG AEC-Q101
Voltage Reg. SSOP20 TBo00sFNG |> Y Reg, External Transistor type, AEC-Q100

Watchdog timer, Topr: -40 to 125 °C

* Under Development (The specification is subject to change without notice.), ** Under Consideration
# Compliant with the reliability requirements of AEC-Q100.




Application 3. Body Co

.
3-1. Wiper 5
=
m
=
m
H System Block =
_E Battery Relay Battery
% N
S
FWD AN Motor =
]
=) Sl
Rela g g.
o 3
o2 & S
| [ I Motor
€ € Control

—1— H 9 &
-
Pre- _J ’ g.
Driver <
Motor g
Control o
=

B Recommended Devices

&
2
Type Package Part Number LS /?qical%xex; 'é'
oAk TJ30S06M3L |P-ch,-60V/-30A,21.8 mQ, Tch=175°C AEC-Q101 %
TK8S06K3L | N-ch,60V/8A, 54 mQ, Tch=175°C AEC-Q101 a
XPH3R206NC |N-ch, 60V /70A, 3.2 mQ, Tch=175°C AEC-Q101 i
Motor Control MOSFET Advasn(ZZ(WF) XPH2R106NC |N-ch, 60V /110 A, 2.1 m, Tch=175 °C AEC-Q101 g:
XPH3R304PS |N-ch,40V/60A, 3.3 mQ, Tch=175°C AEC-Q101 <
TSON XPN3R804NC |N-ch, 40V /40 A, 3.8 mQ, Tch=175°C AEC-Q101
Advance(WF)
SSM3K337R  |Active Clamp N-ch,38V/2A,0.15Q AEC-Q101 ]
SOT-23F SSM3K347R  |Active Clamp N-ch,38V/2A,0.34Q AEC-Q101 2
MOSFET SSM3K357R N-ch,60V/0.65A,1.8Q AEC-Q101 g
TSOP6F SSM6N357R  |N-chx2,60V/0.65A,1.8Q AEC-Q101
UFM SSM3H137TU |Active Clamp N-ch,34V/2A,0.24Q AEC-Q101
WQFN32/ TPD7212F/ |ThreePhase FullBridge Pw-MOSFET Gate Driver, AEC-Q100
: PD SSOP30 TPD7212FN Topr: -40to 150 °C
Pre-priver (Pre-Driver) Half-Bridge Pw-MOSFET Gate Driver,
SSOP16 TPD7213FN* Topr: -40 10 150 °C h
Voltage Reg. SSOP20 TBYOOSFNG i\:)ReEO f:tfzrgilcTra”SiSt"rtype’Wa“hd°gtimer’ AEC-Q100
Bipolar TR | New PW-Mold TTB002  |PNP,-60V/-3A, Veesay=-1.7V, Tj=175 °C AEC-Q101

*Under Development (The specification is subject to change without notice.), ** Under Consideration



Application 3. Body C

: 3-2. Body Control Module (BCM)
<
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< l System Block
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B Recommended Devices

AEC-Qxxx
Type Package Part Number Features qualified
1ch High-side SW, Vopopr=5t0 18V, 10=3 A, 0.12Q ~
IPD (HSS 1) WSON10 TPD1055FA Tor: 4010125°C AEC-Q100
N
. 1ch Low-side SW, Vps=41V, [0=1A, 0.6 Q ~ .
PS-8 TPD1044F Topr: -40 0 125 °C AEC-Q100 g
IPD (LSS #) H
1ch Low-side SW, Vps=40V, 0=6 A, 0.1 Q ~ =
WSON10 TPD1058FA Topr: -40 10 125 °C AEC-Q100 s
SSM3K2615R [N-ch,60V/2A,0.3Q AEC-Q101 5
corasF SSM3K337R  |Active Clamp N-ch,38V/2A,0.15Q AEC-Q101
MOSFET SSM3K347R  |Active Clamp N-ch,38V/2A,0.34Q AEC-Q101
SSM3K357R  [N-ch,60V/0.65A,1.8Q AEC-Q101
TSOP6F SSM6N357R  |N-chx2,60V/0.65A,1.8Q AEC-Q101
UFM SSM3H137TU |Active Clamp N-ch,34V/2A,0.24Q AEC-Q101
TK60S10NIL |N-ch,100V/60A,6.11 mQ, Tch=175°C AEC-Q101
DPAK+
TJ60S06M3L |P-ch,-60V/-60A,11.2 mQ, Tch=175°C AEC-Q101
MOSFET XPHG6R30ANB |N-ch, 100V /45 A, 6.3 mQ, Tch=175°C AEC-Q101
SOP R
Advance(wr) | XPH4RI0ANB |N-ch, 100V/70A,4.1mQ, Tch=175°C AEC-Q101 o
SINLS* P-ch,-60V/(-90) A, (8.8) mQ, Tch=175 °C ** %
IPD 1ch High-Side N-ch Power MOSFET Gate Driver, E
(Pre-Driver) SSOP16 TPDTI06F |1 o 150°C AEC-Q100 H
DF2B18FU Vruw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101 g
(singie) DF2B29FU  |Veun=24V, C:=9 pF, Veso=£25 kv, Bidirectional | AEC-Q101 s
TVS Diode 4
(ESD DF2B36FU Vruw=28V, Ct=6.5 pF, Vesp=+25 kV, Bidirectional AEC-Q101 %
. ~+
Prgitgzg)"" DF3D18FU  |Veww=12V, Ct=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101 &
Control Signal UsMm DF3D29F! = = = idirecti AEC-Q101
Line (Dual) 3D29FU Vrmw=24V, Ct=9 pF, Vesp=+25 kV, Bidirectional C-Q10
DF3D36FU  |Vruw=28V, C+=6.5 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
(7]
1ch H-Bridge driver(P-ch+N-ch), lout=t5 A, °
MCD P-QFN28 TB9051FTG Topr:-40 10 125 °C AEC-Q100 z
o
5V Reg., External Transistor type, @
Voltage Reg. SSOP20 TB9005FNG Watchdog timer, Topr: -40 to 125 °C AEC-Q100

*Under Development (The specification is subject to change without notice.), ** Under Consideration
1 HSS = High-Side Switch, # LSS = Low-Side Switch




Application 3. Body Control

- 3-3. Air Conditioner (HVAC)
< mSystem Block
® PWM Control Method for Brushed Motor ® Damper
| R e
o [ €6
% "E = Damper :®
=) @ Motor Control System [T] Control
2. MCU || & M Motor (Brushed) Drive :®

w
@ ® Three phase full-bridge Method for BLDC Motor Reverse Battery
3 .
E _ IT Protection Motor Control
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e = = =
s ;; 9% 9% |i<
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IS Status e \M
g Other .
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B Recommended Devices

master, asaslave IC

AEC-Qxxx
Type Package Part Number Features qualified
TK65S04N1L |N-ch,40V/65A,4.3 mQ, Tch=175°C AEC-Q101
TK1R4S04PB |N-ch,40V/120A,1.35mQ, Tch=175°C AEC-Q101
DPAK+
TK60S06K3L |N-ch,60V/60A,8.0mQ, Tch=175°C AEC-Q101
TK90S06N1L |N-ch,60V/90A,3.3mQ, Tch=175°C AEC-Q101
MOSFET XPH1R104PS |N-ch,40V/120A,1.14 mQ, Tch=175°C AEC-Q101
SOP —17e0
Advance(wF) | XPHRT904PS N-ch, 40V /150A, 0.79 mQ, Tch=175°C AEC-Q101
XPH4R10ANB |N-ch, 100V /70A, 4.1 mQ, Tch=175°C AEC-Q101
XPQR3004PB* |N-ch, 40V /(400) A, (0.3) mQ, Tch=175°C *
L-TOGL™
XPQ1RO0AQB* |N-ch, 100V /(300) A, (1.03) mQ, Tch=175°C *x
IPD WQFN32/ TPD7212F/ |Three Phase Full Bridge Pw-MOSFET Gate Driver, AEC-Q100
(Pre-Driver) SSOP30 TPD7212FN | Topr: -40to 150 °C :
Pre-driver for sine-wave control
LQFP64 TBY0BOFG | Topr: -40t0 125°C AEC-Q100
Motor RPM feedback, auto lead angle correction
MCD
2-phase bipolar stepping motor driver with a
P-VQFN28 TB9120AFTG |clock inputinterface, AEC-Q100
Topr:-40t0 125°C
5V Reg., External Transistor type, Watchdog
Voltage Reg. SSOP20 TB90O5FNG |timer, AEC-Q100
Topr:-40t0 125°C
] 3 PNP,-60V /-3 A, Vcesay=-1.7V, Tj=175 °C .
Bipolar TR New PW-Mold TTB002 For external of TB9005FNG AEC-Q101
2-CH H-bridge driver, Diagnostic function,
TB9101FNG |standby function, AEC-Q100
Topr: -40t0 125 °C
6-CH Half / 3-CH H-bridge driver, SPI
TB9102FNG |communications, Diagnostic function, AEC-Q100
McD SSOP24 Topr: -40 t0 125 °C
TB9056ENG (I]IN 1.3 Slave (Classic Check sum) H-Bridge :
river
TB9I058FNG Built-in 1ch H-bridge, communicate with LIN 2.0 AEC-Q100

*Under Development (The specification is subject to change without notice.), ** Under Consideration
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l System Block

Application 3. Body Control

3-4. Power Door / EPB

J: Battery

Relay

FWD A

Motor

Power
Supply

Pre-
Driver

B

Relay

"

g).
Motor
Control

Power
Supply

Battery l

»d

Pre-Driver

Motor

| ©

(o Motor
3 } Control




B Recommended Devices

on fault detection Initial diagnosis of detection
circuits, Tj=175°C

Type Package Part Number Features giczai%i)(exdx
TK65S04NIL |N-ch,40V/65A,4.3mQ, Tch=175°C AEC-Q101
TK1R4S04PB |N-ch,40V/120A,1.35mQ, Tch=175°C AEC-Q101
DPA¥E TK90SO06N1L [N-ch,60V/90A, 3.3 mQ, Tch=175°C AEC-Q101
MOSFET TJ80S04M3L |P-ch,-40V/-80A,5.2mQ, Tch=175°C AEC-Q101
sop XPH1R104PS |N-ch,40V/120A,1.14 mQ, Tch=175°C AEC-Q101
Advance(WF) | xpHR7904PS |N-ch,40V/150A,0.79 mQ, Tch=175°C AEC-Q101
L-TOGL™ XPQR3004PB* |N-ch, 40V / (400) A, (0.3) mQ, Tch=175°C *
SSM3K337R  |Active Clamp N-ch, 38V /2A,0.15Q AEC-Q101
SOT-23F SSM3K347R  |Active Clamp N-ch,38V/2A,0.34Q AEC-Q101
MOSFET SSM3K357R  |N-ch,60V/0.65A,1.8Q AEC-Q101
TSOP6F SSM6N357R  |N-chx2,60V/0.65A,1.8Q AEC-Q101
UFM SSM3H137TU |Active Clamp N-ch,34V/2A,0.24Q AEC-Q101
WQFN32/ TPD7212F/ |Three Phase FuollBridge Pw-MOSFET Gate Driver, AEC-Q100
SSOP30 TPD7212FN | Topr: -40 to 150 °C
-
SSOP16 TPD7213FN* ;':pl:'ig‘iiel:‘g’;g'os':ET Gate Driver, o
HTSSOP48 TB9052FNG :';j:rf‘:gi:;‘;?{ é"er’ Current sensor, AEC-Q100
LQFP48 TB9057FG :'opBr:rfjget:;ez SD: (':"er’ Current sensor, AEC-Q100
Pre-driver for sine-wave control
LQFP64 TB9080FG Topr: -40t0 125°C AEC-Q100
Motor RPM feedback, auto lead angle correction
MCD Three-Phase Brushless Motor Pre-driver
Topr: -40t0 125°C
LQFP64 TB9081FG 5-channel safety relays, Selectable operation AEC-Q100
on faylt detection Initial diagnosis of detection
circuits
3-Phase Brushless Motor Pre-driver
PVQFN48 TB9OS3FTG 3-channel safety relays, Selectable operation AEC-Q100

*Under Development (The specification is subject to change without notice.), ** Under Consideration
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Application 3. Body Control

3-5.LED Head Lamp

A3/AFH T

l System Block
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B Recommended Devices

Control Signal
Line

Type Package Part Number Features zigl%xex;
TK25S06N1L |N-ch,60V/25A,18.5 mQ, Tch=175°C AEC-Q101
DPAK+ TK90S06N1L |N-ch,60V/90A,3.3mQ, Tch=175°C AEC-Q101
MOSFET TK60S1ONIL |N-ch,100V/60A,6.11 mQ, Tch=175°C AEC-Q101
TSON XPN6R706NC |N-ch,60V/40A, 6.7 mQ, Tch=175°C AEC-Q101
Advance(WF) | xpN1300ANC |N-ch, 100V /30 A, 13.3mQ, Tch=175°C AEC-Q101
TK35504K3L |N-ch,40V/35A,10.3mQ, Tch=175°C AEC-Q101
TK25S06N1L |N-ch,60V/25A,18.5 mQ, Tch=175°C AEC-Q101
DPAK® TJ40S04M3L | P-ch,-40V/-40A,9.1mQ, Tch=175°C AEC-Q101
TJ30S06M3L |P-ch,-60V/-30A,21.8 mQ, Tch=175°C AEC-Q101
XPN7R104NC |N-ch,40V/20A,7.1 mQ, Tch=175°C AEC-Q101
TSON XPN12006NC [N-ch,60V/20A, 12 mQ, Tch=175°C AEC-Q101
Advance(WF) | xpN9R614MC |P-ch,-40V/-40A,9.6 mQ, Tch=175°C AEC-Q101

SINMO* P-ch,- 60V /(-25) A, (27.3) mQ, Tch=175 °C *
SSM3K341R |N-ch,60V/6A,36 mQ, Tch=175°C AEC-Q101
MOSFET SSM3K361R |N-ch, 100V /3.5A,69 mQ, Tch=175°C AEC-Q101
SOT23F SSM3J356R  |P-ch,-60V /-2 A,300 mQ AEC-Q101
SSM3J351R  |P-ch,-60V/-3.5A,134mQ AEC-Q101
SSM6K804R  [N-ch,40V/12A,7 mQ, Tch=175°C AEC-Q101
SSM6K809R  [N-ch, 60V /6A,36 mQ, Tch=175°C AEC-Q101
Ts0P6F SSM6K810R  |N-ch, 100V /3.5A,69 mQ, Tch=175°C AEC-Q101
SSM6K819R  |N-ch, 100V /10A, 25.8 mQ, Tch=175°C AEC-Q101
SSM6J808R | P-ch,-40V/-TA,35mQ AEC-Q101

SSM6J811R* |P-ch,-60V/-4A, 164 mQ **
SSM3J356R  |P-ch,-60V /-2 A,300 mQ AEC-Q101
ot 23 SSM3J351R  |P-ch,-60V/-3.5A,134mQ AEC-Q101
SSM3K341R |N-ch,60V/6A,36 mQ, Tch=175°C AEC-Q101
SSM3K361R |N-ch, 100V /3.5A,69 mQ, Tch=175°C AEC-Q101
MOSFET SSM6K809R  [N-ch, 60V /6A,36 mQ, Tch=175°C AEC-Q101
SSM6K810R  |N-ch, 100V /3.5A,69 mQ, Tch=175°C AEC-Q101
TSOP6F SSM6K819R  N-ch, 100V /10A,25.8 mQ, Tch=175°C AEC-Q101

SSM6J811R* [P-ch,-60V/-4A, 134 mQ **
DF2B18FU Vrmw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
S Diode (S?nsg(ie) DF2B29FU | Vrww=24V, C=9 pF, Vesp=+25 KV, Bidirectional AEC-Q101
(ESD DF2B36FU  |Vrww=28V, C=6.5 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
P’gitggtef)"” DF3D18FU  |Vruw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
(gﬁg"l) DF3D29FU | Vrww=24V, C=9 pF, Vesp=+25 KV, Bidirectional AEC-Q101
DF3D36FU  |Vrww=28V, Ct=6.5 pF, Vesp=£25 kV, Bidirectional | AEC-Q101

2-phase bipolar stepping motor driver with a

MCD P-VQFN28 TB9120AFTG |clockinputinterface, AEC-Q100

Topr: -40 10 125 °C

*Under Development (The specification is subject to change without notice.), ** Under Consideration
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l System Block

Application 4. Active / Passive Safety

4-1. Pre-Crash Seat Belt

_E Battery

Relay

FWD A

Power

Relay

Supply

'—1
Pre- _J

Driver

L

IS

Motor
Control

%
_T_- Motor

' || Iz

Power
Batte
Supply o I ryl

Motor

Pre-Driver

= Motor
€ 3 J } Control
— 1 H

B Recommended Devices

Block Type Package Part Number Features Ziglgi(exé(
TK65S04N1L |N-ch, 40V /65A, 4.3 mQ, Tch=175°C AEC-Q101
TK1R4S04PB |N-ch,40V/120 A, 1.35 m®, Tch=175°C AEC-Q101
DPAK: TK90SO06N1L |N-ch,60V/90A,3.3m, Tch=175C AEC-Q101
TJ80S04M3L |P-ch,-40V/-80A, 5.2 mQ, Tch=175°C AEC-Q101
XPHIR104PS |N-ch,40V/120A,1.14 mQ, Tch=175°C AEC-Q101
e MOSFET Adv;‘z:(wa XPHR7904PS |N-ch, 40V /150 A,0.79 mQ, Tch=175°C AEC-Q101

SINL8*  |P-ch,-60V/(-90) A, (8.3) mQ, Tch=175°C .
DSOP TPWIR104PB |N-ch, 40V /120 A, 1.14 mQ, Tch=175 °C AEC-Q101

Advance(WF)M
DSOP TPWR7904PB |N-ch, 40V /150 A,0.79 m, Tch=175 °C AEC-Q101
Advance(WF)L

L-TOGL™ | XPQR3004PB* |N-ch,40V/(400) A, (0.3) mQ, Tch=175 °C .
SSM3K337R  |Active Clamp N-ch,38V/2A,0.15Q AEC-Q101
SOT-23F SSM3K347R | Active Clamp N-ch,38V/2A,0.34Q AEC-Q101
MOSFET SSM3K357R  |N-ch, 60V /0.65A,1.8Q AEC-Q101
TSOP6F SSMEN357R  |N-chx2,60V/0.65A,1.8Q AEC-Q101
UFM SSM3H137TU |Active Clamp N-ch,34V/2A,0.24 Q AEC-Q101
WQFN32/ TPD7212F/ |Three Phase Full Bridge Pw-MOSFET Gate Driver, AEC-0100

SSOP30 TPD7212FN | Topr: -40 to 150 °C

»

:
HTSSOP48 TB9052FNG ?;::rfiget:;z';):é"e" Current sensor, AEC-Q100

Mco H-Bridge Pre-Driver, Current sensor,

LQFP48 TBOOSTRG | 125 ¢ AEC-Q100

*Under Development (The specification is subject to change without notice.), ** Under Consideration




pplicati Active |/ Passive Safety

H System Block

4-2. Brake (ABS, ESC)

1/0
Sensor
CAN Bus

J: Battery

MCuU

A
\/

A
\

Status
Setup
Circuit

A
\

For Solenoid

Load Switch
For Motor — Load Switch
| € For Solenoid
)
| M
1 H Pump 2
ABSIC Motor S
°
w
Drive Switch

H Recommended Devices

AEC-Qxxx
Block Type Package Part Number Features qualified
TK65S04N1L |N-ch,40V/65A,4.3 mQ, Tch=175°C AEC-Q101
DPAK+ TK1R4S04PB |N-ch,40V/120A,1.35mQ, Tch=175°C AEC-Q101
TK90SO06N1L [N-ch,60V/90A,3.3 mQ, Tch=175°C AEC-Q101
Switch for sop
Pump Motor, MOSFET N —175° -
i LT Advance(wF) | XPHIRI04PS |N-ch,40V/120A,114mQ, Teh=175°C AEC-Q101
psop TPWIR104PB |N-ch, 40V /120 A, 1.14 mQ, Tch=175°C AEC-Q101
Advance(WF)M ’ T ’
L-TOGL™ XPQR3004PB* |N-ch,40V/(400)A, (0.3) mQ, Tch=175 °C **
Three-Phase Brushless Motor Pre-driver
Topr: -40t0 125 °C
LQFP64 TB9081FG 5-channel safety relays, Selectable operation AEC-Q100
on fault detection Initial diagnosis of detection
Driver/ MCD circuits
Pre-Driver N
3-Phase Brushless Motor Pre-driver
3-channel safety relays, Selectable operation
P-VQFN48 TBY083FTG |50 fault detection Initial diagnosis of detection AEC-Q100
circuits, Tj=175°C
5V Reg., External Transistor type, Watchdog timer,
Voltage Reg. SSOP20 TB9005FNG Topr: -40t0 125 °C AEC-Q100
Tososaapis | pleoupu regltorforcPy pec-auon
Sysmmlpl"c‘"’er HTSSOP48 2 ’
upply its TB9045FNG | Multiple-output regulator for CPU AEC-Q100
series Watchdog timer, SPI 1/F

*Under development (The specification is subject to change without notice.), ** Under Consideration
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Application 4. Active / Passive Safet

- 4-3. Electric Power Steering (EPS)
m
< l System Block
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::’: AAA Driver Steering-Wheel
= AAA Angle Sensor
\AAJ
777
| Driving Speed Sensor

»
>
n
=
<
®
o
o
™
%3
&
<
n
n
o
2
o
)
<

SI3YI0 'S



B Recommended Devices

For external of TB9005FNG

AEC-Qxxx
Type Package Part Number Features qualified
SOP XPH1R104PS [N-ch,40V/120A,1.14 mQ, Tch=175°C AEC-Q101
Advance(WF) | xpHR7904PS |N-ch,40V/150A,0.79 m<, Tch=175 °C AEC-Q101
DSOP 176 9
MOSFET Advance(wr)M | TPWIR104PB |N-ch,40V/120A, 114 mQ, Teh=175°C AEC-Q101
psop TPWR7904PB |N-ch,40V/150A,0.79 mQ, Tch=175°C AEC-Q101
Advance(WF)L ’ (e ’
L-TOGL™ XPQR3004PB* |N-ch,40V/(400)A, (0.3) mQ, Tch=175 °C *
WQFN32/ TPD7212F/ |Three Phase Full Bridge Pw-MOSFET Gate Driver, AEC-0100
SSOP30 TPD7212FN  |Topr:-40t0 150°C Q
PS-8 TPD7104AF 1ch High-Side l\:-ch Power MOSFET Gate Driver, AEC-Q100
IPD Topr:-40t0 125°C
(Pre-Driver) 1ch High-Side N-ch Power MOSFET G i
g ide N-ch Power ate Driver, ~
SSOP16 TPD7106F To: 4010 150°C AEC-Q100
1ch High-Side N-ch Power MOSFET Gate Driver,
WSON10A TPD7107F Topr: -40 t0 125°C AEC-Q100
H-Bridge Pre-Driver, Current sensor,
HTSSOP48 TB9052FNG Topr: 40 t0 125 °C AEC-Q100
H-Bridge Pre-Driver, Current sensor,
LQFP48 TB9057FG Topr: -40 t0 125 °C AEC-Q100
Three-Phase Brushless Motor Pre-driver
MCD Topr: 4010 125 °C
LQFP64 TB9081FG 5-channel safety relays, Selectable operation AEC-Q100
on fault detection Initial diagnosis of detection
circuits
3-Phase Brushless Motor Pre-driver
3-channel safety relays, Selectable operation
P-VQFN48 TBY083FTG |50 fault detection Initial diagnosis of detection AEC-Q100
circuits, Tj=175°C
5V Reg., External Transistor type, Watchdog timer,
Voltage Reg. SSOP20 TB9005FNG Topr: -40 0 125 °C AEC-Q100
Multiple-output regulator for CPU
TB9044AFNG . AEC-Q100
Watchdog timer, SPI I/F
Sygtemlp‘l’c‘”e’ HTSSOP48 2
upply Its TB9045FNG | Multiple-output regulator for CPU AEC-0100
series Watchdog timer, SPI I/F
P-ch,-60V/-8A, 104 mQ, Tch=175°C g
DPAK+ TIBSOGM3L | dsternal of TB9042FTG AEC-Q101
MOSFET N-ch,60V/6A,36 mQ, Tch=175°C
g -ch, ,36 mQ, Tch=175° .
SOT-23F SSM3K34IR | £ Xternal of TBIO44FTG AEC-Q101
Bipolar TR | New PW-Mold TTB002  |PNP.-60V/-3A, Vceisay=-1.7V, Tj=175°C AEC-Q101

*Under Development (The specification is subject to change without notice.), ** Under Consideration
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Application 4. Active / Passive Safety

. .
a 4-4. Electric Control Suspension
<
m
< l System Block
_E Battery
k2
o
-]
H
- Valve, Motor Control
S, Height
= Sensor
TR B[R
Speed Status Setu Pre-
P N il e I VICTR o
Sensor Circuit Driver 4 q
. I_, 1
g
-2' G Sensor Valve. M
2 Solenoid
?-‘- Motor
=
L )
=
> .
a B Recommended Devices
=
& AEC-Qxxx
) Block Type Package Part Number Features qualified
g. TSON XPN7R104NC [N-ch,40V/20A,7.1 mQ, Tch=175°C AEC-Q101
A Advance(WF) | xpN9R614MC |P-ch,-40V/-40A, 9.6 mQ, Tch=175°C AEC-Q101
o
3 SSM3K2615R [N-ch,60V/2A,300 mQ AEC-Q101
= MOSFET SOT-23F SSM3K318R  |N-ch,60V/2.5A,107 mQ AEC-Q101
Solenoid, SSM3K341R  |N-ch,60V/6A,36 mQ, Tch=175°C AEC-Q101
Motor Control SSM6K809R  [N-ch,60V/6A,36 mQ, Tch=175°C AEC-Q101
g TSOP6F SSM6K810R  |N-ch, 100V /3.5A,69 mQ, Tch=175°C AEC-Q101
% SSM6K819R  |N-ch, 100V /10A, 25.8 mQ, Tch=175°C AEC-Q101
@ CRGO7 400V/0.7A, Ven=1.1V@0.7 A, Tj=175 °C AEC-Q101
Diode S-FLAT™
CRG09B 400V /1.0A, Veu=1.1V@0.7 A, Tj=150 °C AEC-Q101
A IPD 1ch High-Side N-ch Power MOSFET Gate Driver,
Pre-Driver (Pre-Driver) PS-8 TPD7104AF Topr: -40 t0 125°C AEC-Q100
Multiple-output regulator for CPU
TB9044AFNG ] AEC-Q100
Watchdog timer, SPI I/F
Syétemlpfe"’e' HTSSOP48 -
upply Its TB9045FNG  |Multiple-output regulator for CPU AEC-0100
series Watchdog timer, SPI I/F




Application 5. Other

.
5-1. Junction Box 2
m
=
m
H System Block =
J— Battery
B
o
-]
H
]
=
-
s
£
Other ECU "
Semiconductor
[Covien | et | o SW”c:h
Load @
( Ly 3
Input > <
Sensor N
Protection) MCU o
_| Pre- -=':
= oriver 8
L )
&
. >
B Recommended Devices a
=
AEC-Qxxx o
Type Package Part Number Features qualified 3
SSM3K337R  |Active Clamp N-ch,38V/2A,0.15Q AEC-Q101 g
SOT-23F SSM3K347R  |Active Clamp N-ch,38V/2A,0.34Q AEC-Q101 &
o
MOSFET SSM3K357R  [N-ch,60V/0.65A,1.8Q AEC-Q101 E.:
TSOP6F SSM6N357R | N-chx2,60V/0.65A,1.8Q AEC-Q101 S
UFM SSM3H137TU |Active Clamp N-ch,34V/2A,0.24Q AEC-Q101
Diode S-FLAT™ CRGO9B  [400V/1.0A, Ven=1.1V@0.7 A, T=150 °C AEC-Q101
Semiconductor SoP 1750
Relay MOSFET Advance(WF) XPHR7904PS |N-ch,40V/150A,0.79 mQ, Tch=175°C AEC-Q101
1ch High-Side N-ch Power MOSFET Gate Driver,
PS-8 TPD7104AF Toort 4010 125°C AEC-Q100
q IPD 1ch High-Side N-ch Power MOSFET Gate Driver,
Pre-Driver (Pre-Driver) SSOP16 TPD7106F Topr: -40 t0 150 °C AEC-Q100
1ch High-Side N-ch Power MOSFET Gate Driver,
WSON10A TPD7107F Topr: -40 t0 125 °C AEC-Q100
5V Reg., External Transistor type, Watchdog timer,
Voltage Reg. SSOP20 TB9005FNG Topr: -40t0 125°C AEC-Q100
B 3 PNP,-60V /-3 A, Vcesan=-1.7 V, Tj=175 °C .
Bipolar TR New PW-Mold TTB002 For external of TB9005FNG AEC-Q101
DF2B18FU Vrmw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
(sLiJnSgCle) DF2B29FU | Vemw=24V, Ci=9 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
a TVS Diode DF2B36FU Vruw=28V, Ct=6.5 pF, Vesp=+25 kV, Bidirectional AEC-Q101
Cont';_?'l]zlgnal (ESD Protection
Diode) DF3D18FU Vrmw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
(gﬁg"l) DF3D29FU | Veww=24V, Ci=9 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
DF3D36FU Vrmw=28 V, Ct=6.5 pF, Vesp=%25 kV, Bidirectional AEC-Q101
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Application 5. Other

5-2. In Vehicle infotainment (IVI)

l System Block

DeSerializer

HDMI H2C —
]
WiFi
Bluetooth -<—>
GPS
Cellular SoC

BT

usD

Tuner
/DSP

12C/SPI signal Level Translation & Buffering

% > USB2.0/3.0

SPI _ [ CANJLIN
“—> CAN/LIN
PCle Ethernet  [===P» GMI|
- AVB = GPIO
DSI
D2L LVDS
p
%

B Recommended Devices

AEC-Qxxx
Block Type Package Part Number Features qualified
USC DF2B18FU Vrmw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
: DF2B29FU Vrmw=24V, Ct= 9pF, Vesp=+25 kV, Bidirectional AEC-Q101
CAN/LIN LINE (Single)
. DF2B36FU Vruw=28V, C+=6.5 pF, Vesp=+25 kV, Bidirectional AEC-Q101
ESD TVS Diode - - _ - N
protection (ESD USM DF3D18FU Vrmw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
Protection (Dual) DF3D29FU Vruw=24V, C+=9 pF, Vesp=+25 kV, Bidirectional AEC-Q101
Diode) DF3D36FU  |Veuw=28V, C+=6.5 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
LVDS LINE . DF2S5M4FS  |Vruw=3.6V, C+=0.45 pF, Vesp=+20 kV, Unidirectional | AEC-Q101
ESD SOD-923
EEEcE (Single) DF2S6M4FS  |Vruw=5.5V, Ci=0.45 pF, Veso=+20 kV, Unidirectional | AEC-Q101
5V Reg., External Transistor type, Watchdog timer,
Power Voltage Reg. SSOP20 TB9005FNG Topr: -40 t0 125°C AEC-Q100
Supply . PNP,-60V /-3 A, Vcgsay=-1.7V @3 A, Tj=175 °C
Bipolar TR New PW-Mold TTB002 For external of TB900SENG J AEC-Q101
4-Bit Single Power Supply Unidirection Level Shifter IC
TALVATL25FT (Level Up and Down).Quadruple Buffer With 3-State Output. AEC-Q100#
TSSOP16B e.g. <UP Translation> <Down translation>
T4LVAT126FT 1.8V>3.3V@Vce=3.3V 3.3V>1.8V@Vce=1.8V | AEC-Q100 #
3.3V35.0V@Vce=5.0V 5.0V»3.3V@Vce=3.3V
Signal Level 4-Bit Dual-Supply Bus Transceiver.
'I'Irgannaslafi\:)i LogicIC TSSOPL6E TC7TMP3125FT ?i-di_recltionatl trlansmission possible by DIR AEC-Q100#
& Bufferin erminal control.
& TC7MPN3125FT | Translation voltage rangeis 1.1t0 3.6 V. AEC-Q100 #
(TC7MPN series are Low Noise Type.)
TC7TWP3125FK |2-Bit Dual-Supply Bus Buffer. AEC-Q100 #
us8 Uni-directional type level up conversion IC.
TCTWPN3125FK |(TC7TWPN series is Low Noise Type.) AEC-Q100 #




Block

Signal Level
Translation
Bus Switch

Type

Bus Switch

Package

TSSOP20

Part Number

TC7MPB9307FT

Features

8-Bit Dual Supply Bus Switch.

Bi-directional transmission possible without direction
control. Translation voltage range: 1.8t0 5.0V.

Low Active.

AEC-Qxxx
qualified

AEC-Q100 #

TSSOP14

TC7QPB9306FT

TC7QPB9307FT

4-Bit Dual Supply Bus Switch.

Bi-directional transmission possible without direction
control. Translation voltage range: 1.8t0 5.0V.

9306: High Active, 9307: Low Active.

AEC-Q100 #

AEC-Q100 #

us8

TCTWPB9306FK

TC7TWPB9307FK

2-Bit Dual Supply Bus Switch.

Bi-directional transmission possible without direction
control. Translation voltage range: 1.8 t0 5.0 V.

9306: High Active, 9307: Low Active.

AEC-Q100 #

AEC-Q100 #

Ethernet
Bridge IC

Bridge IC

PLFBGA170

TC9560XBG

Ethernet AVB, PCle I/F Gen2.0(5 GT/s), Endpoint,
Single lane, RGMII/RMII/MII, 12S/TDM, 12C/SP!,
Quad-SPI, UART, GPIO, INTC

TC9560BXBG

Ethernet AVB, HSIC I/F, RGMII/RMII/MII, 12S/
TDM, 12C/SPI, Quad-SPI, UART, GPIO, INTC

PLFBGA120

TC9562XBG

Ethernet AVB, PCle I/F Gen2.0(5 GT/s), Endpoint,
Single lane, RGMII/RMII/MII, 12S/TDM, 12C/SPI,
Quad-SPI, UART, GPIO, INTC

TC9562AXBG

Ethernet AVB, PCle I/F Gen2.0(5 GT/s), Endpoint,
Single lane, RGMII/RMII/MII/SGMII, 125/TDM,12C/
SPI, Quad-SPI, UART, GPIO, INTC

TC9562BXBG

Ethernet TSN, PCle I/F Gen2.0(5 GT/s), Endpoint,
Single lane, RGMII/RMII/MII/SGMII, 12S/TDM,
12C/SPI, Quad-SPI, UART, GPIO, INTC

AEC-Q100

PFBGA220

TC9563XBG

Ethernet AVB&TSN, USXGMII/XFI/SGMII/RGMII,
PCle I/F Gen3.0(8GT/s) 3 ports switch
Upstream Port: 4lane x 1port

Downstream Port: 1lane x 2ports,

12C/SPI, UART, GPIO, INTC

Peripheral
Bridge IC

H2C

P-LFBGA64

TC9590XBG

HDMI 1.4a > MIPI CSI2 4 lanex1lch

AEC-Q100

CPLB

P-VFBGA80

TC9591XBG

MIPI CSI2 4 lanex1ch, Parallel input 24 bit@166 MHz >
Parallel output@100 MHz, MIPI CSI2 4 lanex1ch

AEC-Q100

D2L-LP

P-VFBGA49

TC9592XBG

MIPIDSI2 4 lanexlch - LVDS Single Link,
UXGA 1600x1200 24bit

P-VFBGA64

TC9593XBG

MIPIDSI2 4 lanexlch - LVDS Dual Link,
WUXGA 1920x1200 24bit

AEC-Q100

CPLB

P-VFBGA80

TC9594XBG

Parallel input 24bit@166 MHz > MIPI DSI 4 lanex1ch,
WUXGA 1920x1200 24bit

AEC-Q100

D2DP

P-VFBGA80

TC9595XBG

MIPIDSI2 4lanexlch, Parallelinput 24bit@154 MHz >
Display port1.1a,
WUXGA 1920x1200 24bit

AEC-Q100

Video Signal
Processing IC

2 pictures
processing

P-LBGA256

TC90197XBG

2 pictures processing

Quick view for rear camera picture
Up/down scaling function

Built-in frame memory / Split screen display
Picture quality improvement function

Single picture
processing

P-FBGA228

TC90193SBG

Single picture processing

Quick view for rear camera picture
Horizontal aberration correction
Picture quality improvement function

TC90193ASBG

Single picture processing

Quick view for rear camera picture
Horizontal aberration correction
Picture quality improvement function

Video Decoder
IC

Video Decoder

LQFP80

TC90105FG

2 chVideo decoder / Built-in 2ch ADC
2ch Picture quality improvement function
Built-in 2.5V Regulator

LQFP64

TC90107FG

Video decoder
Picture quality improvement function
Built-in 2.5V Regulator

TC90106FG

Video decoder with Componentinput interface
(up to 525p/625p)
Built-in 3ch ADC

Audio Amp

P-HSSOP36

TCB701FNG

49W(max.) BTL x 4ch Audio power IC
built-in self diagnostics
Toshiba orignal High efficiency amplifier

AEC-Q100

TCB702FNG

49W(max.) BTL x 4ch Audio power IC
built-in self diagnostics
Toshiba orignal High efficiency amplifier

AEC-Q100

**Under consideration.
# Compliant with the reliability requirements of AEC-Q100.
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Application 5. Other

5-3. Advanced Driver Assistance System (ADAS)

l System Block

Digital
Interface LVDS
Camera [=9>| Bridg =»>| Serializer (2) | Deserializer
ESD Protaction ]
Analog |
" mage
C NTSG Video > Procefsor
amera > | Decorder >
I CAN MCU
Battery )
CAN
= o ESD Protaction
N
B Recommended Devices
AEC-Qxxx
Block Type Package Part Number Features qualified
DF2B18FU Vrmw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
(ansgcle) DF2B29FU | Veww=24V, Ci=9 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
CAN LINE DF2B36FU  |Veww=28 V, Ct=6.5 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
ESD. TVS Diode idirecti
protection (ESD DF3D18FU  |Vrmw=12V, Ct=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
Protection USM _ _ _ T
DF3D29FU = = = AEC-Q101
Diode) (Dual) Vrmw=24V, Ct=9 pF, Vesp=+25 kV, Bidirectional Q
DF3D36FU Vermw=28 V, Ct=6.5 pF, Vesp=+25 kV, Bidirectional AEC-Q101
LVDS LINE S0D-923 DF2S5M4FS  |Vrmw=3.6 V, Ct=0.45 pF, Vesp=+20 kV, Unidirectional | AEC-Q101
ESD N
protection (Single) DF2S6MAFS | Vauw=5.5V, C=0.45 pF, Vesp=+20 KV, Unidirectional| AEC-Q101
Video decoderx2, 2.5V Regurator, Image
LQFP80 TC90105FG  |quality adjustment functions, Image quality
Video improvement functions, ITU-R BT.656 output
ideo Decoder -
DecoderIC Vi i
Video decoderx1, 2.5V Regurator, Image
LQFP64 TC90107FG  |quality adjustment functions, Image quality
improvement functions, ITU-R BT.656 output
TSON TPN7R104NC |N-ch,40V/20A, 7.1mQ, Tch=175°C AEC-Q101
Advance(WF) | xpN9R614MC |P-ch,-40V/-40 A, 9.6mQ, Tch=175°C AEC-Q101
MOSFET
soP _178
Advance(WF) XPH3R114MC |P-ch,-40V/-100A,3.1mQ, Tch=175°C AEC-Q101




Application 5. Other

. .
5-4. Bus line protection 2
<
m
H System Block =
® Automotive Network / Bus line (CAN bus/LIN bus/FlexRay bus)
B2
AN H
CAN bus (H) O o g
ateway
CAN bus (L) o [
-
l 1 1 ;
2.
ECUA ECUB ECUC
ESD Protection l I |
5o
@
LIN bus FlexRay bus 2
<
(2]
o
3
>
o
— — o
X-by-
| Sensor | | Motor | Wire IS
ECU >
n
I I l 4
5
&
o
o
L ) 73
&
. H
H Recommended Devices )
8
AEC-Qxxx (e
Package Part Number Features qualified s
DF2B18FU Vrmw=12V, C+=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
(Sl';JnSgcle) DF2B29FU Vrmw=24V, Ct=9 pF, Vesp=+25 kV, Bidirectional AEC-Q101
TVS Di
CAN/LIN LINE (SES'Sde DF2B36FU | Veww=28V, Ci=6.5 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
protection Prg}ggg)"" DF3D18FU | Vruw=12V, Ct=9 pF, Vesp=+30 kV, Bidirectional AEC-Q101
(SSZAI) DF3D29FU | Veuw=24V, Ci=9 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
DF3D36FU  |Veww=28V, C=6.5 pF, Vesp=+25 kV, Bidirectional | AEC-Q101
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B Switching Diodes

Absolute Maximum Ratings

Electrical Characteristics max

Pin AEC-Qxxx
Package | PartNumber . -
Assignment (o Ve (V) qualified
Ve (V) | tesu(A) | To(A) | Ti(C) | Yl e (uA) P ter (ns)
ESC 155387 80 1 0.1 125 1.2 0.1 30 4 AEC-Q101
(s0p$23 e
@ s te | s0 1 01 | 15 | 13 | o001 | 80 AEC-Q101
USC 155352 80 1 0.1 125 1.2 0.1 30 4 AEC-Q101
(SOD-323) e
' 155403 EEIJ 200 2 0.1 125 1.2 0.1 50 60 | AEC-QL01
VESM  |155361FV @ 80 2 0.1 150 12 0.1 30 4 | AEC-QlOL
(SOT-723)
’ 155362FV @ 80 1 01 150 12 0.1 30 4 | AEC-QIOL
SSM 155360 @ 80 2 0.1 125 1.2 0.1 30 4 AEC-Q101
(SOT-416)
‘ 155361 @ 80 2 0.1 125 12 0.1 30 4 | AEC-QlO1
USM  |155300 @ 80 2 0.1 125 12 0.1 30 4 | AEC-QlO1
(S0T-323)
‘ 155301 @ 80 2 0.1 125 12 0.1 30 4 | AEC-QIO1
155302A @ 80 2 0.1 150 12 0.1 30 4 | AEC-QIO1
155226 @ 80 2 01 125 12 0.1 30 4 | AEC-Qi01
155379 @ 80 2 01 125 13 | o001 80 - | AEc-qio
155181 @ 80 2 0.1 125 12 0.1 30 4 | AEC-QlO1
S-Mini
(SOT-346) 155184 @ 80 2 0.1 125 1.2 0.1 30 4 AEC-Q101
'\ 155193 L}F_;] 80 2 0.1 150 12 0.1 30 4 | AEC-QIlO1
155196 [:};l 80 2 0.1 150 1.2 0.1 30 4 | AEC-QIO1
155190 I:_&;l 80 2 0.1 150 12 0.1 30 4 | AEC-QIO1
155187 Ef_;] 80 2 0.1 125 12 0.1 30 4 | AEC-QIO1
HN1DOLFU [E] 80 2 0.1 125 12 0.1 30 4 | AEC-QlO1
HN1DO2FU [E] 80 2 0.1 125 12 0.1 30 4 | AEC-QlO1
uUse
(SOT-363)
HN1DO3FU 80 2 0.1 125 12 0.1 30 4 | AEC-QlO1
Q HN2DO1FU EE 80 2 008 | 125 12 0.1 30 4 | AEC-QlO1
HN2D02FU EH 80 2 008 | 125 12 0.1 30 4 | AEC-QIlO1




Product Lineup

Diodes
® Rectifier Diodes
Absolute Maximum Ratings Electrical Characteristics max
Type Package | Part Number . AEC]%.XXdX
Vrem (V) | r@av) (A) | lrsm (A) Ti(°C) | Irrm (HA) | Vem (V) ter (ns) | Qualifie
@ lrm (A)
CRGO7 400 0.7 15 175 10 1.1 0.7 - AEC-Q101
CRGO09A 400 1 15 150 5 11 0.7 - AEC-Q101
S-FLAT™
CRG09B 400 1 10 150 5 11 0.7 - AEC-Q101
General Q
:“rp?se CRG10A 600 0.7 15 150 5 1.1 07 - | AEC-Q101
ectifier
Diode
CRGO4A 600 1 20 150 5 11 1 - AEC-Q101
M-FLAT™ | CMGOGA 600 1 20 150 5 11 1 AEC-Q101
~ CMGO3A 600 2 80 150 5 11 2 - AEC-Q101
S-FLAT™
CRFO3A 600 0.7 10 150 50 2 0.7 100 | AEC-Q101
Supper Q
-Fast
Recovery
Diode | \i.parm | CMFO2A 600 1 10 150 50 2 1 100 | AEC-Q101
~ CMFO1A 600 2 30 150 50 2 2 100 | AEC-Q101
S-FLAT™ CRHO02 200 0.5 10 150 10 0.95 0.5 35 | AEC-Q101
Q CRHO1 200 1 15 -40to 150 10 0.98 1 35 | AEC-Q101
High-
Efficiency CMHO04 200 1 20 -40to 150 10 0.98 1 35 AEC-Q101
Diode | M-FLAT™
. CMHO07 200 2 40 -40to 150 10 0.98 2 35 | AEC-Q101
CMHO1 200 3 40 -40to 150 10 0.98 3 35 | AEC-Q101
H Zener Diode
Power Part AEC-Qxxx
Type Package Dissipation | Number Zener VoltageVz (V) qualified
, S-ELAT™ CRYxx 6.2,6.8,8.2 AEC-Q101
ener 0TW
Diode 4Q’, :
CRZxx 10,12,13,15,16,18,20,24,27,30,33,36,39 AEC-Q101
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B TVS Diodes (ESD Protection Diodes)

Absolute Maximum Ratings

Electrical Characteristics

Pin AEC-Qxxx
Package | Part Number Assignment (FE) I\E’(E:Seul((;((;l(; I\ISE(gliélﬁ(g% Vzmin | Irmax Zzmax | Cetyp. | qualified
42 jeprjokg V) A | @ve(v) | (@ (pF
DF3A5.6FV @ 150 - - 5.3 1 2.5 40 65 AEC-Q101
DF3A6.2FV @ 150 - - 5.8 1 3 30 55 AEC-Q101
VESM
(SOT-723) |DF3A6.8FV IE 150 - - 6.4 0.5 5 25 45 AEC-Q101
' DF3A5.6LFV @ 150 - - 5.3 1 3.5 3 (typ.) 8 AEC-Q101
DF3A6.2LFV @ 150 - - 5.9 2.5 5 50 6.5 AEC-Q101
DF3A6.8LFV @ 150 - - 6.5 0.5 5 50 6 AEC-Q101
Absolute Maximum Ratings Electrical Characteristics
Pin AEC-Qxxx
Package | PartNumber Assignment | () |¥(E:SGD1((§((¥(; IVSE(?i(glG(g% Vewvmax | |r max Rovn typ.| Ct ty;). qualified
42 jeprjokg V) A @vruu (v)| () (pF
ESC
(SOD-523)
DF2B6.8E EEJ 150 +8 - 5 0.5 5 - 15 AEC-Q101
usc DF2B18FU Eﬂ 150 +30 +30 12 0.1 12 0.8 9 AEC-Q101
(SOD-323)
' DF2B29FU EEJ 150 +25 +30 24 0.1 24 1.1 9 AEC-Q101
DF2B36FU I:E 150 +20 +20 28 0.1 28 1.5 6.5 AEC-Q101
L [ﬁl 150 | %30 | 230 12 0.1 12 0.8 9 | AEc-Qi01
(SOT-323)
' DF3D29FU @ 150 +25 +30 24 0.1 24 1.1 9 AEC-Q101
! DF3D36FU @ 150 +20 +20 28 0.1 28 15 6.5 AEC-Q101
SOD-923 |DF2S5M4FS EE:I 150 +20 - 3.6 0.1 3.6 0.35 0.45 AEC-Q101
‘ DF2S6M4FS EE:I 150 +20 - 5.5 0.1 5.5 0.35 0.45 AEC-Q101




Product Lineup

‘e

Diodes
M Schottky Barrier Diodes (1)
Absolute Maximum Ratings Electrical Characteristics max
Pin AEC-Qxxx
Package | PartNumber . s
Assignment | voy (v) | Ve(V) | fo(A) | T(°Q) | Ve(V) I (1A) aalibed @
@IF (A) @V (V) 3
3
CES388 EE] 45 40 0.1 125 0.6 0.1 5 40 AEC-Q101 :'
5
5
ESC s
(SOD-523) | 155389 EE: 15 10 0.1 125 0.5 0.1 20 10 | AEC-Q101 @
' 1SS405 EE] 25 20 0.05 125 0.55 0.05 0.5 20 AEC-Q101 %
“w
CES520 I:E] - 30 0.2 125 0.6 0.2 5 30 AEC-Q101
1SS367 EE] 15 10 0.1 125 0.5 0.1 20 10 AEC-Q101 g
@
m
155406 EE] 25 20 0.05 125 0.55 0.05 0.5 20 AEC-Q101 a
usc
(SOD-323)
CUS520 I:E] - 30 0.2 125 0.6 0.2 5 30 AEC-Q101
4 .
CUs521 EE] - 30 0.2 125 0.5 0.2 30 30 AEC-Q101 I
a
=
CUS357 EE] 45 40 0.1 125 0.6 0.1 5 40 AEC-Q101 'E-
2,
S-Mini ()
(SOT-346) 158321 12 10 0.05 125 1 0.05 0.5 10 AEC-Q101 g
<
s
a
'\ 1SS396 @ 45 40 0.1 125 0.6 0.1 5 40 AEC-Q101
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Product Lineup

B Schottky Barrier Diodes (2)

Diodes

Absolute Maximum Ratings

Electrical Characteristics max

Package | PartNumber NECO)
Verm (V) | Irav) (A) | lesm (A) | Tj(°C) Tetg (°C) | Irru (UA) Vem (V) qualified
@VRru (V) @Irm (A)

CRS03 30 1 20 |-40t0150 | -40t0150 | 100 30 0.45 07 | AEC-Q101
CRS04 40 1 20 |-55t0150 | -55t0150 | 100 40 0.49 07 | AEC-QI01
CRS05 30 20 |-40t0150 | -40t0150 | 200 30 0.45 1 AEC-Q101
CRS09 30 15 30 |-40t0150 | -40t0150 | 50 30 0.46 15 | AEC-Ql01
CRS12 60 1 20 |-40t0150 | -40t0150 | 100 60 0.58 1 AEC-Q101
CRS13 60 1 20 150 |-40t0150 | 50 60 0.55 1 AEC-Q101
CRS14 30 2 30 |-40t0150 | -40t0150 | 50 30 0.49 2 AEC-Q101
CRS15 30 3 30 |-40t0150 |-40t0150 | 50 30 0.52 3 AEC-Q101
CRS10130A 30 1 20 150 | -55t0150 | 60 30 0.39 07 | AEC-Q101
CRS10130B 30 1 20 150 |-55t0150 | 60 30 0.42 1 AEC-Q101
CRS10130C 30 1 30 150 | -55t0150 | 100 30 0.36 1 AEC-Q101

S-FLAT™ | cRs10130E 30 1 10 150 |-55t0150 | 50 30 0.48 1 o
CRS15130A 30 15 20 150 [-55t0150 | 60 30 0.46 15 | AEC-Q101
& CRS15130B 30 15 30 150 | -55t0150 | 100 30 0.4 15 | AEC-Q101
CRS20130A 30 2 20 150 | -55t0150 | 60 30 0.49 2 AEC-Q101
CRS20130B 30 2 30 150 | -55t0150 | 100 30 0.45 2 AEC-Q101
CRS30130A 30 3 30 150 | -55t0150 | 100 30 0.49 3 AEC-Q101
CRS10140A 40 1 20 150 | -55t0150 | 60 40 0.49 07 | AEC-Q101
CRS10140B 40 1 25 150 | -55t0150 | 100 40 0.45 1 AEC-Q101

CRS04B 40 1 10 150 |-55t0150 | 50 40 0.49 0.7 o

CRS10140E 40 1 10 150 [-55t0150 | 50 40 0.55 1 o
CRS15140A 40 15 20 150 [-55t0150 | 60 40 0.55 15 | AEC-Q101
CRS20140A 40 2 20 150 [-55t0150 | 60 40 0.6 2 AEC-Q101
CRS20140B 40 2 25 150 | -55t0150 | 100 40 0.52 2 AEC-Q101

CRS10160E 60 1 10 150 | -55t0150 | 50 60 0.62 1 o
CMS03 30 3 40 | -40t0150 | -40t0150 | 500 30 0.45 3 AEC-Q101

CMS05 30 5 70 | -40t0150 | -40t0150 | 800 30 0.45 5 -
CMS07 30 2 40 | -40t0150 | -40t0150 | 500 30 0.45 2 AEC-Q101
CMS09 30 1 25 | -40t0150 | -40t0150 | 500 30 0.45 1 AEC-Q101
CMS10 40 1 25 [ -40t0150 | -40t0150 | 500 40 0.55 1 AEC-Q101
cMs11 40 2 30 [-40t0150 | -40t0150 | 500 40 0.55 2 AEC-Q101
CMS14 60 2 40 [-40t0150 | -40t0150 | 200 60 0.58 2 AEC-Q101
M-FLAT™  sts 60 3 60 |-40t0150 | -40t0150 | 300 60 0.58 3 AEC-Q101
CMS16 40 3 30 |-40t0150 | -40t0150 | 200 40 0.55 3 AEC-Q101
’ cMs17 30 2 30 |-40t0150 | -40t0150 | 100 30 0.48 2 AEC-Q101
CMS10130A 30 1 30 150 | -55t0150 | 100 30 0.36 1 AEC-Q101
CMS20130A 30 2 30 150 | -55t0150 | 100 30 0.45 2 AEC-Q101
CMS30130A 30 3 30 150 | -55t0150 | 100 30 0.49 3 AEC-Q101
CMS10140A 40 1 25 150 | -55t0150 | 100 40 0.45 1 AEC-Q101
CMS15140A 40 15 25 150 | -55t0150 | 100 40 0.49 15 | AEC-Q101
CMS20140A 40 25 150 |-55t0150 | 100 40 0.52 AEC-Q101
CMS30140A 40 3 25 150 |-55t0150 | 100 40 0.55 3 AEC-Q101

** Under consideration




Product Lineups

Bipolar Transistors [ BRT

=4
2
. . a
H Bipolar Transistors
Absolute Maximum Ratings hre Vcesat) (V)
Package | POL. |PartNumber Veeo e Pe T ) D - 252_[%(:;
V) ) w) (.,é) min | max | TestCondition | max Test Condition ®
25C3076 50 2 |10(1) | 150 | 70 | 240 | Vee=2V,1c=0.5A | 0.5 | Ic=1A,1g=50 mA |AEC-Q101 g
2SC5886A 50 5 20(1) | 150 | 400 | 1000 | Vce=2V,1c=0.5A | 0.22 | Ic=1.6A,[g=32 mA |AEC-Q101 3
TTCO16 50 5 24(1) | 175 | 400 | 1000 | Vce=2V,1c=0.5A | 0.22 | Ic=1.6A,[g=32 mA |AEC-Q101 S
25C6076 80 3 10(1) | 150 | 180 | 450 | Vce=2V,1c=0.5A | 0.5 | Ic=1A,l1s=100mA |AEC-Q101 !Z
New PW- TTCO17 80 3 12(1) | 175 | 180 | 450 | Vce=2V,1c=0.5A | 0.5 | Ic=1A,l1s=100mA |AEC-Q101 g:
Mold NPN 25C3303 80 5 20(1) | 150 70 240 Vee=1V, Ic=1A 0.4 Ic=3 A, 18=150 mA |AEC-Q101 %
TTC008 (5) 285 | 1.5 1.1 | 150 | 100 | 200 | Vce=5V,1c=0.3A | 1 |Ic=0.5A,1s=62.5 mA|AEC-Q101 -
R 25C6142 (5) 375 1.5 1.1 150 100 | 200 | Vce=5V,1c=0.1A | 0.9 |I1c=0.8A,18=100 mA |AEC-Q101 @
” 2SC5548A 400 2 15(1) | 150 40 100 | Vce=5V,1c=0.2A 1 1c=0.8 A, 1s=100 mA |AEC-Q101
g 25C6127 800 | 0.05 [10(1) | 150 | 15 | - |Vee=5V,1c=0.007A| 1 | 1c=0.02A,1s=4mA |AEC-Q101
TTCO014 800 1 40(1) | 150 | 100 | 200 | Vce=5V,1c=0.1A 1 1c=0.5A, 1s=50 mA |AEC-Q101
25D1223 80 4 15(1) | 150 |2000| - Vce=2V, Ic=1A 1.5 1c=3A,1s=6 mA |AEC-Q101 g
New PW- 2SA1241 -50 -2 10(1) | 150 70 | 240 |Vce=-2V,Ic=-0.5A| -0.5 | Ic=-1A,Is=-50 mA |AEC-Q101 t_|l1)
Mold2 2SA1244 -50 -5 20(1) | 150 70 | 240 | Vce=-1V,Ic=-1A | -0.4 | Ic=-3A,1s=-150 mA |AEC-Q101 ﬂ
2SA2097 -50 -5 20(1) | 150 | 200 | 500 |Vce=-2V,lc=-0.5A|-0.27 |lc=-1.6 A, Iz=-53 mA | AEC-Q101 “
TTA005 -50 -5 24(1) | 175 200 | 500 |Vce=-2V,Ic=-0.5A|-0.27 |Ic=-1.6 A, Is=-53 mA | AEC-Q101
. 25B906 -60 -3 20(1) | 150 60 200 |Vce=-5V,lc=-0.5A| -1.7 | Ic=-3 A, Is=-300 mA |AEC-Q101
PNP TTB002 -60 -3 30(1) | 175 100 | 250 |Vce=-5V,lc=-0.5A| -1.7 | Ic=-3 A, [g=-300 mA |AEC-Q101 "
TTA003 -80 -3 10(1) | 150 | 100 | 200 |Vce=-2V,Ic=-0.5A| -0.5 | lc=-1A, Is=-100 mA |AEC-Q101 o
TTA009 -80 -3 12(1) | 175 100 | 200 |Vce=-2V,1c=-0.5A| -0.5 | Ic=-1A, [z=-100 mA |AEC-Q101 g_
2SA1225 -160 | -1.5 | 15(1) | 150 70 | 240 |Vce=-5V,1c=-0.1A| -1.5 |Ic=-0.5A, Is=-50 mA|AEC-Q101 g
2SA2034 -400 -2 15(1) | 150 80 | 240 |Vce=-5V,Ic=-0.1A| -1 |[Ic=-0.5A,1s=-100 mA |AEC-Q101 ,&
2SA2184 -550 -1 20(1) | 150 80 | 300 |Vce=-5V,Ic=-0.1A| -0.7 |Ic=-0.3 A, Is=-60 mA |AEC-Q101 qg_
2SA2142 -600 | -0.5 | 15(1) | 150 | 100 | 400 |Vce=-5V,1c=-0.05A| -1 |lc=-0.1A,Is=-10 mA |AEC-Q101 g
25C5819 20 1.5 [1.0(2)| 150 | 400 | 1000 |Vce=2V,1c=0.15A| 0.12 | 1c=0.5A, 1s=10 mA |AEC-Q101 ‘2
2SC5714 20 4 1.0(2)| 150 | 400 | 1000 | Vce=2V,Ic=0.5A | 0.15 | Ic=1.6A,[g=32 mA |AEC-Q101 ﬁ.
2SC5810 50 1 1.0(2) | 150 | 400 | 1000 | Vce=2V,Ic=0.1A | 0.17 | 1c=0.3A,1s=6mA |AEC-Q101 “
25C2873 50 2 [1.03)] 150 | 70 | 240 | Vee=2V,1c=0.5A | 0.5 | Ic=1A,ls=50mA |AEC-Q101 =
25C5712 50 3 [1.0(2)| 150 | 400 [1000| Vce=2V,1c=0.3A | 0.14 | 1c=1A,1s=20 mA |AEC-Q101 2
25C6126 50 3 1.0(2)| 150 | 250 | 400 Ic=1A,1s=33mA |AEC-Q101 8
TTCO019 50 5 2.5(4)| 150 | 400 | 1000 Ic=1.6 A, [g=32 mA i ',g_
NPN |2SC6124 80 2 1.0(2)| 150 | 100 | 200 | Vce=2V,1c=0.5A | 0.5 | Ic=1A,1s=100mA |AEC-Q101 i
TTC020 80 4 2.5(4)| 150 | 100 | 200 | Vce=2V,1c=0.4A | 0.17 | Ic=1.2 A, 18=120 mA - 2
25C2881 120 | 0.8 |1.0(3)| 150 | 80 | 240 | Vce=5V,1c=0.1A | 1 | 1c=0.5A,1s=50 mA |AEC-Q101 S
TTC021 120 3 2.5(4)| 150 120 | 240 | Vce=2V,1c=0.3A | 0.15 | Ic=1A,18=100 mA ** %
PW-Mini TTCO05 285 1 1.1(2)| 150 100 | 200 | Vce=5V,1c=0.1A 1 1c=0.6 A, Is=75 mA |AEC-Q101 i
TTCO13 350 | 0.5 |1.0(2)] 150 | 100 | 200 |Vce=5V,1c=0.05A| 0.3 |1c=0.16 A, 1s=20 mA | AEC-Q101
TTCO18 500 0.1 |[1.0(2)| 150 100 | 300 |Vce=10V,1c=0.02A| 0.3 | 1c=0.02A,1s=2 mA |AEC-Q101
' 25D2686 60+10 1 1.0(2)| 150 |2000| - Vce=2V,Ic=1A 1.5 Ic=1A,ls=1mA |AEC-Q101
2SA2069 -20 -1.5 |1.0(2)| 150 | 200 | 500 |Vce=-2V,lc=-0.15A|-0.14|1c=-0.5A, Is=-17 mA | AEC-Q101
2SA2059 -20 -3 [1.0(2)| 150 | 200 | 500 |Vce=-2V,lc=-0.5A|-0.19 |Ic=-1.6 A, Izg=-53 mA |AEC-Q101 =
2SA2070 -50 -1 [1.0(2)] 150 | 200 | 500 |Vce=-2V,lc=-0.1A| -0.2 |Ic=-0.3 A, |s=-10 mA |AEC-Q101 2
25A1213 -50 -2 1.0(3)| 150 70 240 |Vce=-2V,1c=-0.5A| -0.5 | Ic=-1A,Is=-50 mA |AEC-Q101
2SA2060 -50 -2 1.0(2)| 150 | 200 | 500 |Vce=-2V,lc=-0.3A| -0.2 | Ic=-1A,1s=-33mA |AEC-Q101
PNP TTAO11l -50 -5 2.5(4)| 150 | 200 | 500 |Vce=-2V,Ic=-0.5A|-0.27 |Ic=-1.6 A, [z=-53 mA **
2S5A2206 -80 -2 |1.0(2)| 150 | 100 | 200 |Vce=-2V,lc=-0.5A| -0.5 | Ic=-1A, Ig=-100 mA |AEC-Q101
TTA012 -80 -4 2.5(4)| 150 100 | 200 |Vce=-2V,lc=-0.4A[-0.22 |lc=-1.2 A, Ig=-120 mA **
2SA1201 -120 | -0.8 |1.0(3)| 150 80 | 240 |Vce=-5V,Ic=-0.1A| -1 |[Ic=-0.5A,18=-50 mA|AEC-Q101
TTA013 -120 | 2.5 [2.5(4)| 150 | 120 | 240 |Vce=-2V,1c=-0.25A|-0.32|lc=-0.75A, Is=-75 mA " -
2SA1971 -400 | -0.5 |1.0(3)| 150 | 140 | 400 |Vce=-5V,lc=-0.1A| -1 |lc=-0.1A,ls=-10 mA |AEC-Q101 =
TTA010 -500 | -0.1 [1.0(2)]| 150 | 100 | 300 |Vce=-10V,lc=-0.02A| -0.3 |Ic=-0.02 A, Is=-2 mA | AEC-Q101 E
Tc=25°C a

(1)

(2) Mounted on an FR4 board (glass epoxy, 1.6 mm thick, Cu area: 645 mm?)
(3) Mounted on a ceramic substrate 250 mm?x 0.8 t

(4) Mounted on a ceramic board (0.8 mm thick, Cu area: 1600 mm?)

(5) New PW-Mold2

**Under consideration
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Product Lineups

Bipolar Transistors [ BRTs

M Bipolar Transistors

Absolute Maximum Ratings hre Veegsat) (V)
Package | POL. |PartNumber Veeo e Pe T ) — — 25;%‘;:
) ) w) 4 min | max | TestCondition | max Test Condition
VESM | NPN [2SC6026MFV| 50 | 0.15 |0.15(1)| 150 | 120 | 400 | Vce=6V,lc=2mA | 0.25 | Ic=0.1A,1s=10 mA |AEC-Q101
‘ PNP |2SA2154MFV| -50 | -0.15 |0.15(1)| 150 | 120 | 400 |Vce=-6V,lc=-2mA| -0.3 |Ic=-0.1A, Iz=-10 mA | AEC-Q101
SSM NPN |25C4738 50 | 0.15 | 0.1 | 125 | 120 | 700 | Vce=6V,lc=2mA | 0.25 | 1c=0.1A, Isg=10mA |AEC-Q101
Q’ PNP |2SA1832 -50 | -0.15| 0.1 | 125 | 70 | 400 |Vce=-6V,Ic=-2mA| -0.3 |lc=-0.1A, Is=-10 mA |AEC-Q101
- 25C4116 50 | 015 | 0.1 | 125 | 70 | 700 | Vce=6V,lc=2mA | 0.25 | Ic=0.1A,1s=10mA |AEC-Q101
USM 25C4117 120 | 0.1 | 0.1 | 125 | 200 | 700 | Vce=6V,lc=2mA | 0.3 | 1c=0.01A,ls=1 mA |AEC-Q101
O 2SA1588 =30 | -0.5 | 0.1 | 125 | 70 | 400 |Vce=-1V,Ic=-100mA|-0.25|1c=-0.1A, Is=-10 mA |AEC-Q101
> PNP |2SA1586 -50 | -0.15| 0.1 | 125 | 70 | 400 |Vce=-6V,lc=-2mA| -0.3 |Ic=-0.1A, Is=-10 mA | AEC-Q101
2SA1587 4120 | -0.1 | 0.1 | 125 | 200 | 700 |Vce=-6V,lc=-2mA| -0.3 |Ic=-0.01A, Is=-1 mA |AEC-Q101
HN1CO3FU 20 | 03 | 0.2 | 150 | 200 |1200 | Vce=2V,lc=4mA | 0.1 | 1c=0.03A,1s=3mA |AEC-Q101
NPN HN1CO1FU 50 | 015 | 0.2 | 125 | 120 | 400 | Vce=6V,lc=2mA | 0.25 | Ic=0.1A,1s=10mA |AEC-Q101
Us6 PNP |HN1AO1FU 550 | -0.15| 0.2 | 125 | 120 | 400 |Vce=-6V,lc=-2mA| -0.3 |Ic=-0.1A, Is=-10 mA | AEC-Q101
Q inisotru | 0 | | 02 | 125 | 120 | 400 |VCETEV T2 MA 03 HIES0LA sZ10mA | L o
Comple- 50 | 0.15 Vee=6V, Ic=2 mA | 0.25 | 1c=0.1A, [s=10 mA
mentary -50 | -0.15 Vee=-6V, Ic=-2mA| -0.3 |1c=-0.1A, lg=-10 mA
HN1BO04FU 0.2 | 125 | 120 | 400 AEC-Q101
50 | 0.15 Vce=6V, Ic=2 mA | 0.25 | 1c=0.1A, [s=10 mA
25C3326 20 | 0.3 | 0.15 | 125 | 200 |1200 | Vce=2V,lc=4mA | 0.1 | 1c=0.03A,1s=3mA |AEC-Q101
25C3265 25 | 0.8 | 0.2 | 150 | 100 | 320 |Vce=1V,1c=100mA| 0.4 | 1c=0.5A,1s=20 mA |AEC-Q101
NPN |25C2712 50 | 0.5 | 0.15 | 125 | 70 | 700 | Vce=6V,lc=2mA | 0.25 | 1c=0.1A,Is=10 mA |AEC-Q101
25C3325 50 | 0.5 | 0.2 | 150 | 70 | 240 |Vce=1V,lc=100mA | 0.25 | Ic=0.1A,1s=10mA |AEC-Q101
S-Mini 25C2713 120 | 0.1 | 0.15 | 125 | 200 | 700 | Vce=6V,lc=2mA | 0.3 | Ic=0.01A,lsg=1mA |AEC-Q101
* 2SA1362 -15 | -0.8 | 0.2 | 150 | 120 | 400 |Vce=-1V,Ic=-100mA| -0.2 | Ic=-0.4 A, 1s=-8 mA |AEC-Q101
5 ’ 25A1298 25 | -0.8 | 0.2 | 150 | 100 | 320 |Vce=-1V,lc=-100mA| -0.4 |Ic=-0.5A, Is=-20 mA | AEC-Q101
25A1182 -30 | -0.5 | 0.15 | 125 | 70 | 400 |Vce=-1V,lc=-100mA|-0.25|1c=-0.1A, Is=-10 mA | AEC-Q101
PP 2SA1162 -50 | -0.15 | 0.15 | 125 | 70 | 400 |Vce=-6V,lc=-2mA| -0.3 |Ic=-0.1A, Is=-10 mA | AEC-Q101
25A1313 -50 | -0.5 | 0.2 | 150 | 70 | 240 |Vce=-1V,lc=-100mA|-0.25|1c=-0.1A, Is=-10 mA |AEC-Q101
25SA1163 2120 | -0.1 | 0.15 | 125 | 200 | 700 |Vce=-6V,lc=-2mA| -0.3 | Ic=-0.01A, Is=-1mA |AEC-Q101
TTC500 50 1 1(1) | 150 | 400 |1000 | Vce=2V,lc=0.1A | 0.12 | 1c=0.3A,ls=6mA |AEC-Q101
sotazr| NPN |TTCS01 80 | 2.5 | 1(1) | 150 | 400 | 1000 | Vce=2V,1c=0.3A | 0.14 | Ic=1A,ls=20mA |AEC-Q101
TTC502 120 1 1(1) | 150 | 120 | 300 | Vce=2V,1c=0.1A | 0.14 | 1c=0.3 A, 1g=10 mA |AEC-Q101
TTA500 -50 -1 | 1(1) | 150 | 200 | 500 | Vce=-2V,lc=-0.1A | -0.2 | Ic=-0.3A, Is=-10 mA | AEC-Q101
PNP |TTA501 -50 2 | 1(1) | 150 | 200 | 500 |Vce=-2V,lc=-0.3A| -0.2 | lc=-1A,ls=-33mA |AEC-Q101
TTA502 20 | -2.5 | 1(1) | 150 | 200 | 500 |Vce=-2V,lc=-0.5A|-0.19 | Ic=-1.6 A, Is=-53 mA | AEC-Q101
UFM PN 25C6100 50 | 2.5 [.8/05(2) 150 | 400 | 1000 |Vce=2V,1c=300mA| 0.14 | Ic=1A,1s=20mA |AEC-Q101
25C6135 50 1.0 [.8/05(2) 150 | 400 | 1000 |Vce=2V,lc=100mA | 0.12 | 1c=0.3A,ls=6mA |AEC-Q101
3 2SA2215 20 | -2.5 [.8/05(2) 150 | 200 | 500 |Vce=-2V,lc=-500mA |-0.19 | Ic=-1.6 A, Is=-53 mA | AEC-Q101
PP 25A2195 -50 | -1.7 0.8/05(2) 150 | 200 | 500 |Vce=-2V,lc=-300mA| -0.2 | Ic=-1.0 A, Is=-33 mA | AEC-Q101
NPN Dual |HN1CO1FE 50 | 0.15 | 0.1 | 150 | 120 | 400 | Vce=6V,Ic=2mA | 0.25 | Ic=0.1A,1s=10 mA |AEC-Q101
Es6 PNP Dual |HN1AO1FE -50 | -0.15| 0.1 | 150 | 120 | 400 |Vce=-6V,lc=-2mA| -0.3 |Ic=-0.1A, Is=-10 mA |AEC-Q101
’ Comple-| |\ moarE 50 | 0.15 o1 | 150 | 120 | 400 Vee=6V, Ic=2 mA | 0.25 | 1c=0.1A, [5=10 mA AEC-QL01
mentary .50 | -0.15 Vee=-6V, lc=-2mA| -0.3 | Ic=-0.1A, ls=-10 mA

(1) FR4 board
(2) Ceramic board / FR4 board




Product Lineups

Bipolar Transistors [ BRT

B BRTs
VESM SSM Usm S-Mini
(SOT-723) (SOT-416) (SOT-323) (SOT-346)
. 4 ¢ ' 4
sz Resistance v 4
| E
== | OO T O I T I
> & & > & > &
Rityp.|R2typ.|  NPN PNP NPN PNP NPN PNP NPN PNP
(kQ) | (kQ) Part Number
4.7 4.7 |RN110IMFV# |RN2101IMFV#| RN1101# RN2101 # RN1301 # RN2301 # RN1401 # RN2401 #
10 10 RN1102MFV# | RN2102MFV#| RN1102# RN2102 # RN1302 # RN2302 # RN1402 # RN2402 #
22 22 RN1103MFV# | RN2103MFV#| RN1103# RN2103 # RN1303 # RN2303 # RN1403 # RN2403 #
47 47 RN1104MFV# | RN2104MFV#| RN1104# RN2104 # RN1304 # RN2304 # RN1404 # RN2404 #
2.2 47 RN1105MFV# | RN2105MFV#| RN1105 # RN2105 # RN1305 # RN2305 # RN1405# RN2405 #
4.7 47 |RN1106MFV#|RN2106MFV#| RN1106# RN2106 # RN1306 # RN2306 # RN1406 # RN2406 #
10 47 | RN1107MFV# |RN2107TMFV#| RN1107# RN2107 # RN1307 # RN2307 # RN1407 # RN2407 #
22 47 |RN1108MFV#|RN2108MFV#| RN1108# RN2108 # RN1308 # RN2308 # RN1408 # RN2408 #
47 22 |RN1109MFV#|RN2109MFV#| RN1109# RN2109 # RN1309 # RN2309 # RN1409 # RN2409 #
4.7 o RN1110MFV# |RN2110MFV#| RN1110# RN2110 # RN1310 # RN2310 # RN1410 # RN2410 #
10 o RNI111MFV# |RN211IMFV#| RN1111# RN2111# RN1311# RN2311# RN1411# RN2411#
% [l 22 o RN1112MFV# | RN2112MFV#| RN1112# RN2112 # RN1312 # - RN1412 # RN2412 #
47 C RN1113MFV# |RN2113MFV#| RN1113# RN2113 # RN1313 # - RN1413 # RN2413 #
1 10 RN1114MFV# | RN2114MFV# | RN1114# - RN1314 # - RN1414 # RN2414 #
2.2 10 RN1115MFV# |RN2115MFV#| RN1115# RN2115# RN1315# - RN1415# RN2415#
4.7 10 RN1116MFV# |RN2116MFV#| RN1116# RN2116 # RN1316 # RN2316 # RN1416 # RN2416 #
10 4.7 RN1117MFV # | RN2117TMFV # - - - - RN1417 # RN2417 #
a7 10 RN1118MFV# - - - - - RN1418 # RN2418 #
1 o RN1119MFV# | RN2119MFV # - - - - - -
100 100 |RNI1130MFV# |RN2130MFV# - - - - - -
100 o RN1131MFV# | RN2131IMFV # - - - - - -
200 o RN1132MFV# | RN2132MFV # - - - - - -

#AEC-Q101 qualified
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Product Lineups

Bipolar Transistors [ BRTs

HBRTs
ES6 use
(SOT-563) (SOT-363)
. il
Sk Resistance -
= g R1ZR2 R1ZR2 R1ZR2 R1ZR2 R1ZR2 R1ZR2 R1ZR2 R1ZR2
2= Q 2 Q % Q2 Q2 @
R23R1 R23R1 R23R1 R23R1 R23R1 R23R1 R23R1 R23R1
Point symmetrical Point symmetrical Point symmetrical Point symmetrical
R typ.[R2typ.| NPNx2 PNPx2 | PNP+NPN | NPN+PNP | NPNx2 PNPx2 | PNP+NPN | NPN+PNP
(kQ) | (kQ) Part Number
4.7 4.7 | RN19O1FE# | RN2901FE # | RN4901FE # | RN4981FE# | RN1901# RN2901 # RN4901 # RN4981 #
10 10 RN1902FE # | RN2902FE # | RN4902FE # | RN4982FE # | RN1902 # RN2902 # RN4902 # RN4982 #
22 22 RN1903FE # | RN2903FE # | RN4903FE # | RN4983FE # | RN1903 # RN2903 # RN4903 # RN4983 #
47 47 | RN1904FE # | RN2904FE # | RN4904FE # | RN4984FE #| RN1904 # RN2904 # RN4904 # RN4984 #
2.2 47 | RN1905SFE # | RN2905FE # | RN4905FE # | RN4985FE # | RN1905 # RN2905 # RN4905 # RN4985 #
50 (100 4.7 47 | RN1906FE # | RN2906FE # | RN4906FE # | RN4986FE # | RN1906 # RN2906 # RN4906 # RN4986 #
10 47 RN1907FE # | RN2907FE # | RN4907FE # | RN4987FE# | RN1907 # RN2907 # RN4907 # RN4987 #
22 47 RN1908FE # | RN2908FE # | RN4908FE # | RN4988FE # | RN1908 # RN2908 # RN4908 # RN4988 #
47 22 RN1909FE # | RN2909FE # | RN4909FE # | RN4989FE # | RN1909 # RN2909 # RN4909 # RN4989 #
4.7 L RN1910FE # | RN2910FE # | RN4910FE # | RN4990FE #| RN1910# RN2910 # RN4910 # RN4990 #
10 L RN1911FE # | RN2911FE# | RN4911FE # | RN4991FE# | RN1911# RN2911 # RN4911 # -
usv
(SOT-353)
s|l=z Resistance Q
° E a1, Q| [t Q2]
| =2
e TR e TR
Emitter Common
R1typ.|R2 typ.|  NPNx2 PNPx2
(kQ) | (kQ) Part Number
4.7 4.7 RN1701 # RN2701 #
10 10 RN1702 # RN2702 #
22 22 RN1703 # RN2703 #
47 47 RN1704 # RN2704 #
2.2 47 RN1705 # RN2705 #
4.7 47 RN1706 # RN2706 #
50 (100
10 47 RN1707 # RN2707 #
22 47 RN1708 # RN2708 #
47 22 RN1709 # RN2709 #
4.7 o RN1710# RN2710 #
10 o0 RN1711# RN2711#
1 10 - RN2714 #

#AEC-Q101 qualified




Product Lineup

MOSFETs

»

B DPAK+ Package 7
Polarity | PartNumber Absolute Maximum Ratings Ros(on) max (mQ) Ciss typ. Qf typ. Teh Q) AEC-Qxxx
Voss (V) Io (A) Po(W) | [Ves|=6V | [Ves|=10Vv |  (PF) nC) qualified
TK15S04N1L 40 15 46 37(@4.5V) 178 610 10 175 AEC-Q101
TK35504K3L 40 35 58 15 103 1370 28 175 AEC-Q101
TK65S04N1L 40 65 107 [718(@45V)] 43 2550 39 175 AEC-Q101
TK100S04N1L 40 100 180 |45(@45V)] 23 5490 76 175 AEC-Q101
TK1R4S04PB 40 120 180 1.9 1.35 5500 103 175 AEC-Q101
TK8S06K3L 60 B 25 80 54 400 10 175 AEC-Q101
TK25S06N1L 60 25 57 [36.8(@45v) 185 855 15 175 AEC-Q101
Nch | TKA0SO6NIL 60 40 88.2 [18(@4.5V)] 105 1650 26 175 AEC-Q101
TK60S06K3L 60 60 88 12.3 8 2900 60 175 AEC-Q101
TK90S06N1L 60 90 157 [5.2(@45V)] 33 5400 81 175 AEC-Q101
TK7S10N1Z 100 7 50 - 48 470 7.1 175 AEC-Q101
TK11S10N1L 100 11 65 50 (@4.5V) 28 850 15 175 AEC-Q101
TK33S10N1Z 100 33 125 - 9.7 2050 28 175 AEC-Q101
TK33S10N1L 100 33 125  [162(@4.5V) 97 2250 33 175 AEC-Q101
TK55510N1 100 55 157 - 6.5 3280 49 175 AEC-Q101
TK60S10N1L 100 60 180 9.25 6.11 4320 60 175 AEC-Q101
TJ10S04M3L -40 -10 27 62 44 930 19 175 AEC-Q101
TJ20S04M3L -40 20 41 32 222 1850 37 175 AEC-Q101
TJ40S04M3L -40 -40 68 13 9.1 4140 83 175 AEC-Q101
TJ60S04M3L -40 -60 90 9.4 6.3 6510 125 175 AEC-Q101
TJ80S04M3L -40 -80 100 7.9 5.2 7770 158 175 AEC-Q101
p.ch |1190504M3L -40 -90 180 [6.0(@45V) 43 7700 172 175 AEC-Q101
TJ8S06M3L -60 -8 27 130 104 890 19 175 AEC-Q101
TJ15506M3L -60 -15 41 63 50 1770 36 175 AEC-Q101
TJ30S06M3L -60 -30 68 28 21.8 3950 80 175 AEC-Q101
TJ50S06M3L -60 -50 90 17.4 13.8 6290 124 175 AEC-Q101
TJ60S06M3L -60 -60 100 14.5 11.2 7760 156 175 AEC-Q101
TJ15510M3 -100 -15 75 - 130 3200 69 175 -
W L-TOGL™ Package *
Polarity | Part Number absollteMaimumiRatings Ros(on) max (mQ) Ciss typ. Qf typ. Tch (°C) AEC-Q_xxx
Voss (V) o (A) Po(W) | [Ves|=6V | [Ves|z10v |  (PF) nc) qualified
XPQR3004PB* 40 (400) TBD (0.47) (0.3) (27000) TBD TBD **
SIRP1* 40 (300) TBD TBD (0.56) TBD TBD TBD **
XPQLR004PB* 40 (200) TBD (1.8) (1.0) (5300) TBD TBD *
XPQR8308QB* 80 (350) TBD (1.23) (0.83) (19000) TBD TBD *
N-ch [s1TC6* 80 (230) TBD TBD (1.5) TBD TBD TBD =
S1TC5* 80 (130) TBD (4.9) (3.3) (4700) TBD TBD -+
XPQLR00AQB* 100 (300) TBD (1.93) (1.03) (16500) TBD TBD *
SIRP4* 100 (200) TBD TBD (2.5) TBD TBD TBD *
SIRP5* 100 (100) TBD (8.0) (4.1) (4300) TBD TBD -
B S-TOGL™ Package ’*
Polarity | PartNumber Absolute Maximum Ratings Ros(on) max (mQ) Ciss typ. QF typ. Tch(*C) AEC-Qxxx
Voss (V) Io (A) Po(W) | [Ves|=6V | [Ves|=10Vv |  (PF) nC) qualified
SIRP2* 40 (200) TBD TBD (0.66) TBD TBD TBD -
SIRP3* 40 (130) TBD TBD (1.0) TBD TBD TBD -+
S1SF8* 40 (100) TBD TBD (1.4) TBD TBD TBD **
S1TZ5* 80 (200) TBD TBD (1.94) TBD TBD TBD **
N-ch [s1Tz4* 80 (180) TBD TBD (3.5) TBD TBD TBD **
S1T73* 80 (150) TBD TBD (5.4) TBD TBD TBD *
515C6* 100 (200) TBD TBD (2.6) TBD TBD TBD =
S1SCT* 100 (150) TBD TBD (4.7) TBD TBD TBD =
515J8* 100 (100) TBD TBD (7.3) TBD TBD TBD i

*Under development (The specification is subject to change without notice.), ** Under Consideration
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B SOP Advance (WF) Package

Product Lineup

MOSFETs

<

Absolute Maximum Ratings

Polarity | Part Number Rosion max (m42) Ciss typ. Qf WP | Teh(c) AECROXXX
Voss (V) | In(A) Po(W) | |[Ves|=6V | [Vesj=10v | (PF) nc) qualified
XPH3R304PS 40 60 76 6.3 3.3 1660 30 175 AEC-Q101
XPH2R404PS 40 90 93 4.1 2.4 2500 40 175 AEC-Q101
XPH1R104PS 40 120 132 1.96 1.14 4560 55 175 AEC-Q101
XPHR9904PS* 20 (130) TBD (1.42) (0.99) (5520) TBD TBD -
XPHR7904PS 40 150 170 1.3 0.79 6650 85 175 AEC-Q101
N-ch |XPH3R206NC 60 70 132 6.2 (@4.5V) 3.2 4180 65 175 AEC-Q101
XPH2R106NC 60 110 170 4.1 (@4.5V) 2.1 6900 104 175 AEC-Q101
XPH3R908QB* | 80 (80) TBD (5.6) 3.9) (3750) TBD TBD -~
XPH2R408QB* | 80 (120) TBD (3.5) (2.4) (5800) TBD TBD -~
XPH6R30ANB 100 45 132 9.5 6.3 3240 52 175 AEC-Q101
XPH4R10ANB 100 70 170 6.2 4.1 4970 75 175 AEC-Q101
XPH4R714MC -40 -60 132 6.9 (@4.5V) 4.7 5640 160 175 AEC-Q101
p-ch XPH3R114MC -40 -100 170 4.7 (@4.5V) 3.1 9500 230 175 AEC-Q101
SINL9" 60 (-55) TBD |TBD(@4.5V) (13) (6200) TBD TBD -
SINLS" 60 (-90) TBD |102(@45V)] (8.3) (9500) TBD TBD -
H DSOP Advance (WF) Package 0 0
A Maximum Ratin,
Polarity | PartNumber S e T Rosiow max () Ciss typ. thyp. Tch(*c) | AEC-Qxxx
Voss (V) Io (A) Po (W) Ves=6V | Ves=10V (pF) nC) qualified
TPW1R104PB 40 120 132 1.96 1.14 4560 55 175 AEC-Q101
TPWR7904PB 40 150 170 1.3 0.79 6650 85 175 AEC-Q101
Nech [XPW3R908QB'| 80 (80) TBD (5.6) 3.9) (3750) TBD TBD -~
XPW2R408QB* | 80 (120) TBD (3.5) (2.4) (5800) TBD TBD -~
XPW6R30ANB 100 45 132 9.5 6.3 3240 52 175 AEC-Q101
XPW4R10ANB 100 70 170 6.2 4.1 4970 75 175 AEC-Q101
B TSON Advance (WF) Package ’
Polarity | Part Number Absolute Maximum Ratings REsoUIMeX(NS) Ciss typ. Qf typ. | ch(og) |AEC-Qxxx
Voss (V) Io (A) Po(W) | [Ves|=6V | |Ves|=10V (pF) nC) qualified
XPN7R104NC 40 20 65 14.2 (@4.5V) 7.1 1290 21 175 AEC-Q101
XPN3R804NC 40 40 100 7.8 (@4.5V) 3.8 2230 35 175 AEC-Q101
N-ch  |XPN12006NC 60 20 65 23.7 (@4.5V) 12 1100 23 175 AEC-Q101
XPN6R706NC 60 40 100 13.3 (@4.5V) 6.7 2000 35 175 AEC-Q101
XPN1300ANC 100 30 100 24.2 (@4.5V) 13.3 1470 28 175 AEC-Q101
XPNI9014MC* | -40 (20) TBD |27.3(@45V)] (18.7) (1600) TBD TBD -
p-ch XPN9R614MC -40 -40 100 13.4 (@4.5V) 9.6 3000 64 175 AEC-Q101
SINMT* 60 (15) TBD [TBD (@45V)| (45.5) (1950) TBD TBD -~
SINMO* 60 (25) TBD [TBD (@45V)| (27.3) (3150) TBD TBD -~

*Under development (The specification is subject to change without notice.), ** Under Consideration




duct Lineup

MOSFETs

=4
o
a
a
B SOT-23F Package '
. Absolute Maximum Ratings Ros(on) max (mQ) Qgt Ciss t Tch | AEC-Qxxx
Polarity | Part Number yp- | Lisstyp.) e
i Voss (V) | Vess (V) | o (A) ||Ves|=1.5V ||Ves|=2.5V||Ves|=4.5 V| |Ves|=10 V hd | R | (0 |qualified
SSM3K336R 30 +20 3 - - 140 95 1.7 126 150 |AEC-Q101 w
SSM3K335R 30 +20 6 - - 56 38 2.7 340 150 |AEC-Q101 =3
SSM3K333R 30 +20 6 - - 42 28 3.4 436 150 |AEC-Q101 :’T
SSM3K376R 30 12/-8 4 109 (@1.8V), 72 56 - 2.2 200 150 |AEC-Q101 :
SSM3K347R f| 38 +20 2 - - 410 340 2.5 86 150 |AEC-Q101 s
N-ch |SSM3K337R t 38 +20 2 - - 176 150 3 120 150 |AEC-Q101 =
SSM3K357R 60 +12 | 0.65 - 2400 (@3V) - 1800 (@5V)| 1.5 43 150 |AEC-QIO0L o
SSM3K2615R 60 +20 2 - 580 (@3.3V)[440 (@4 V) 300 6 150 150 |AEC-Q101 2
SSM3K318R 60 +20 2.5 - - 145 107 7 235 150 |AEC-Q101 %
SSM3K341R 60 +20 6 - - 51 36 9.3 550 175 |AEC-Q101 -
SSM3K361R 100 +20 3.5 - - 92 69 3.2 430 175 |AEC-Q101 @
SSM3J377R -20 -8/+6 -3.9 240 123 93 - - 290 150 |AEC-Q101
SSM3J371R -20 -8/+6 -4 150 75 55 - 10.4 630 150 |AEC-Q101
SSM3J378R -20 -8/+6 -6 88.4 39.7 29.8 - 12.8 840 150 |AEC-Q101
P-ch [SSM3J374R -30  |-20/+10 -4 - - 105 71 5.9 280 150 |AEC-Q101
SSM3J372R 30 | -12/+6 | -6 |44(@L8V) 72 50 42 8.2 560 150 |AEC-QIO0L §
SSM3J356R -60 |-20/+10 -2 - - 360 300 8.3 330 150 |AEC-Q101 Q
SSM3J351R -60 |-20/+10| -3.5 - - 164 134 15.1 660 150 |AEC-Q101 ﬂ
%)
B TSOP6F Package ‘
. Absolute Maximum Ratings Ros(on) max (mQ) Qqt Ciss t Tch | AEC-Qxxx
Polarity | Part Number yp- | Lisstyp- | ] b
y Voss (V) [Vass (V) | 1o (A) |[Ves|=1.5V||Ves|=2.5V||Ves|=4.5V | [Ves|=10 V. ) | A | (O |qualified §
SSM6K818R 30 +20 15 - - 12 8.9 7.5 1130 150 |AEC-Q101 g_
SSM6K804R 40 +20 12 - - 18 12 7.5 1110 175 |AEC-Q101 o
N-ch |SSM6K809R 60 +20 6 - - 51 36 9.3 550 175 |AEC-Q101 a
SSM6K810R 100 +20 3.5 - - 92 69 3.2 430 175 |AEC-Q101 o
SSMEK819R 100 +20 10 - - 36.4 25.8 3.1 840 175 |AEC-Q101 "E
p-ch SSM6J808R -40 |-20/+10 -7 - - 48 35 24.2 1020 150 |AEC-Q101 o
SSM6J811R* -60 [-20/+10 -4 164 134 15.1 660 150 * e
N-ch x2 |SSMEN357R 60 +12 | 0.65 - 2400 (@3.0V) - 1800 (@5V) 1.5 43 150 |AEC-Q101 )
SSM6N813R 100 +20 3.5 - - 154 112 3.6 242 175 |AEC-Q101 @
N-ch+ 30 +12/-8 4 82 (@1.8V) 53 39.1 - 2.5 280 150 .
p-ch |SSM6L820R 20 | -12/+6| -4 157 (@L8V) 76 56 45 6.7 480 150 |MEC-QL0L %’-
2
. e =
M S-Mini Package s
4
. Absolute Maximum Ratings Ros(on) max (mQ) Qqt Ciss t Tch | AEC-Qxxx <
Polarity | Part Number yp. | Ciss typ. L Q >
s Voss (V) | Vess (V) | 1o (A) [|Ves|=1.5V ||Ves|=2.5V||Ves|=4.5 V| |Ves|=10 V 0 | R | (O |aqualified g
N-ch SSM3K15F 30 +20 0.1 - 7000 - - - 7.8 150 |AEC-Q101 =
SSM3K7002KF 60 +20 0.4 - - 1750 1500 0.39 26 150 |AEC-Q101 %
SSM3J15F -30 +20 -0.1 - 32000 - - - 9.1 150 |AEC-Q101 =
P-ch |SSM3J168F -60 +20 -0.4 - - 1900 1550 - 9.1 150 |AEC-Q101
SSM3J375F -20 -8/+6 -2 311 179 150 - 4.6 270 150 |AEC-Q101
B UDFN6 /| UDFN6B Package Q @
. - o
. Absolute Maximum Ratings Ros(on) max (mQ) Qqt Ciss t Tch | AEC-Qxxx L)
Polarity | Part Number yp- | Cisstyp-1 P
J Voss (V) | Vass (V) | In(A) ||Ves|=1.5V||Ves|=2.5V ||Ves|=4.5 V| [Ves|=10 V hd | R | (O |qualified
N-ch |SSM6K504NU%| 30 +20 9 - - 26 19.5 4.8 620 150 |AEC-Q101
SSM6N61NU 20 +8 4 108 45 33 - 3.6 410 150 |AEC-Q101
N-chx2 [SSM6N67NU 30 | 12/-8 4 [82(@L8V)] 53 39.1 - 3.2 310 150 |AEC-QIOL
SSMEN68NU 30 12/-8 4 180 (@1.8V) 117 84 - 1.8 129 150 |AEC-Q101
P-chx2 [SSM6P6INU -20 -12/+6 -4 [157 (@1.8V) 76 56 45 6.74 480 150 |AEC-Q101
o
® DFN2020(WF) Package & s
=
Absolute Maximum Ratings Ri Q h . o
Polarity | Part Number g — D_S‘ON) max(r11 ) - Qnté’)Fl anstF)sP- (chh) Ai‘;[%"e"é‘ @
Voss (V) |Vess (V) | 1o (A) ||Ves|=1.5V||Ves|=2.5V||Ves|=4.5V | [Ves|=10 V p 9 @
N-chx2 XSM6N65NW™ 30 20/-12 4 - - 64 46 2.5 280 150 |AEC-Q101
XSM6N67TNW* 30 12/-8 4 - 53 39.1 - 3.2 310 150 |AEC-Q101

*Under development (The specification is subject to change without notice.), ** Under Consideration
T With Active clamp
% UDFN6B Package
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Product Lineup

MOSFETs

¢

W UF6 Package

Polarity | Part Number Absolute Maximum Ratings RostoVIman(ins) QFWP- Cisstyp.| Tch |AEC-Qxxx
Voss (V) | Vass (V) | 1o (A) | |[Ves|=1.5V | [Ves|=2.5V||Ves|=4.5 V| [Ves]=10v | (0C) | (PF) | (°C) | qualified
SSM6KA403TU | 20 | #10 | 4.2 66 32 | 28(@4V) - 168 | 1050 | 150 |AEC-Q101
Nch |SSMBKA04TU |20 | 10 3 147 70 |55 (@4V) - 59 | 400 | 150 |AEC-Q101
SSM6KA06TU | 30 | 20 | 44 - - 385 25 124 | 490 | 150 |AEC-Q101
SSM6K407TU | 60 | 20 2 - — [440(@4V)| 300 6 150 | 150 |AEC-Q101
SSM6J424TU |20 | -8/+6 | -6 54 26 225 - 231 | 1650 | 150 |AEC-Ql01
SSM6J422TU | 20 | -8/+6 | -4 99.6 514 421 - 12.8 | 840 | 150 |AEC-QI0L
p-ch [SSM6J402TU | -30 | 20 | =2 - - [275(@4v)| 117 53 | 280 | 150 |AEC-Ql01
SSM6J410TU | 30 | #20 | 2.1 - ~ [393(@4V)| 216 29 | 120 | 150 |AEC-Qi01
SSM6J401TU | -30 | #20 | 2.5 - - [145(@4v)| 73 16| 730 | 150 |AEC-QI01
SSM6N36TU | 20 | #10 | 05 1520 850 660 - 123 | 46 | 150 |AEC-Q101
SSM6N62TU | 20 8 | 08 |, (1@73'2\,) 98 85 : 2 177 | 150 |AEC-Q101
N-chx2 [SsmeN3oTU | 20 | *10 | 16 247 139 [119(@4V)| - 75 | 260 | 150 |AEC-Ql01
SSM6N24TU | 30 | #12 | 05 - 180 145 - - 245 | 150 |AEC-Q101
SSM6N40TU | 30 | 20 | 1.6 - - [182(@4V)| 112 51 | 180 | 150 |AEC-Ql01
SSM6P36TU | 20 | 8 | -0.33 | 3600 [1600(@28V) 1310 - 12 | 43 | 150 |AEC-QI0L
P-chx2 [SSM6P39TU | 20 | 8 | -1.5 - 294 |213(@4V)] - 6.4 | 250 | 150 |AEC-Ql01
SSM6P40TU | 30 | #20 | -1.4 - - [403(@4V)| 226 2.9 | 120 | 150 |AEC-Qi01

20 | 10 | 05 1520 850 660 - 123 | 46 | 150
SSMBL36TU |50 | <8 | -0.33 | 3600 [1600(@28Y)] 1310 - 12 | 43 | 150 |AECQI01

20 | 10 | 16 247 139|119 (@4V)| - 7.5 | 260 | 150
N-ch+ |SSMBL39TU 25148 | 1.5 - 294|213 (@4V)] - 64 | 250 | 150 |AECQO!

p-ch 30 | 12 | 05 - 180 145 - - 245 | 150
SSMBLI2ZTU ™50 | 212 | 04 - 430|260 (@4V)| - - 218 | 150 |AEC-Q01

30 | 20 | 16 - - [182(@4v)] 112 51 | 180 | 150
SSMBLAOTU ™30 320 | 14 - ~ [403(@4V)| 226 2.0 | 120 | 150 |AECQIO
B UFM Package .
Polarity | Part Number Absolute Maximum Ratings RostoVImax{(in®) QFWP- Cisstyp.| Tch |AEC-Qxxx
Voss (V) | Vess (V) | 1o (A) | [Ves|=1.5V | [Ves|=2.5 V| |Ves|=4.5 V| |Ves]=10v | (0C) | (PF) | (°C) | qualified
SSM3K36TU | 20 | #10 | 05 1520 850 660 | 630(@5V) | 1.23 | 46 | 150 |AEC-Q101

139

SSM3K62TU | 20 8| 08 |00 6 57 - 2 177 | 150 |AEC-Q101
SSM3K122TU |20 | *10 2 304 161 - - 34 | 195 | 150 |AEC-Ql01
SSM3K121TU | 20 | #10 | 3.2 140 63 - - 59 | 400 | 150 |AEC-Ql01
SSM3K123TU | 20 | =10 | 4.2 66 32 - - 13.6 | 1010 | 150 |AEC-Q101
N-ch [SSM3K127TU | 30 | #12 2 - 167 - - 1.5 | 123 | 150 |AEC-QI01
SSM3K116TU | 30 | 12 | 2.2 - 135 100 - - 245 | 150 |AEC-Q101
SSM3K131TU | 30 | #20 6 - - 415 28 101 | 450 | 150 |AEC-Q101
SSM3HI37TTUT| 34 | #20 2 - - 280 240 3 119 | 150 |AEC-Q101
SSM3K2615TU | 60 | 20 2 - Bso(@33v)| - 300 6 150 | 150 |AEC-Q101
SSM3K341TU | 60 | #20 6 - - 51 36 93 | 550 | 175 |AEC-Ql01
SSM3K361TU | 100 | 20 | 3.5 - - 92 69 32 | 430 | 175 |AEC-Ql01
SSM3J36TU | 20 | 8 | -0.33 | 3600 [1600(@28V) 1310 - 12 | 43 | 150 |AEC-QI0L
SSM3J145TU | 20 | -8/+6 | -3 260 132 103 - 26 | 270 | 150 |AEC-QI0L
SSM3J144TU | 20 | -8/+6 | 3.2 240 123 93 - 47 | 290 | 150 |AEC-Qi01
poch |SSM3J140TU |20 | -8/+6 | -44 | 632 31 25.8 - 24.8 | 1800 | 150 |AEC-Q101
SSM3J143TU | 20 | -8/+6 | 5.5 | 88.4 39.7 29.8 - 12.8 | 840 | 150 |AEC-QI0L
SSM3J112TU | 30 | #20 | -1.1 - - [190(@4V)| 390 - 86 | 150 |AEC-Q101
SSM3J118TU | 30 | #20 | -1.4 - — [480(@4V)| 240 - 137 | 150 |AEC-Q101
SSM3J117TU | 30 | 20 | =2 - — [225(@4av)| 117 - 280 | 150 |AEC-Q101
B USM Package 0
Polarity | Part Number Absolute Maximum Ratings RosioVImax(in®) thyp. Ciss typ. -I;Ch GECA.CX
Voss (V) | Vass (V) | 1o (A) | |[Ves|=1.5 V| [Ves|=2.5 V| |Ves|=4.5 V| [Ves]=10v | (0C) | (PF) | (°C) | qualified
SSM3KISFU | 30 | 20 | 0.1 - 7000 |4000(@4V)| - - 7.8 | 150 |AEC-Ql01
N-ch [SSM3KI17FU 50 7 0.1 - 40000 [20000(@4V) - - 7 150 |AEC-Q101
SSM3K7002KFU| 60 | 20 | 0.4 - - 1750 1500 | 0.39 | 26 | 150 |AEC-Q101
P-ch |SSM3J15FU | -30 | #20 | -0.1 - 32000 |12000(@4V)] - - 9.1 | 150 |AEC-Ql01

T With Active clamp




Product Lineup

MOSFETs

=
o
Qo
]
H US6 Package ’Q
Absolute Maximum Ratings Ros(on) max (mQ) t G Tch | AEC-Qxxx
Polarity | Part Number Qg typ. | Cisstyp.| [ o
Voss (V) | Vass (V) | 1o (A) |[Ves|=1.5V |[Ves|=2.5V ||Ves|=4.5 V| [Ves|=10 V )" | (R | (O | qualified
3000 ]
SSMBN35FU 20 £10 | 018 |yriar,y| 4000 pooo(@av)| - - 9.5 | 150 |AEC-Q101 3
Nochxa |SSMEN43FU 20 £10 | 05 1520 850 660 - 123 | 46 150 |AEC-QIOL )
“ChX2 TsSMeN44FU 30 | #20 | 01 - 7000 4000 (@4V)| - - 85 | 150 |AEC-QlOL =
SSMGN17FU 50 +7 0.1 - 40000 ]0000 (@4V)| - B 7 150 |AEC-Q101 3
SSM6N7002KFU| 60 | #20 | 03 - - 1750 1500 | 039 | 26 150 |AEC-Q101 2.
22000 g
p-chya [SSMEP3SFU | 20 | £10 | 0.1 |, tfo | 11000 (8000 (@4V)| - - 122 | 150 |AEC-QI01 2
SSM6PISFU_ | -30 | #20 | -0.1 - 32000 [12000(@4V) - B 91 | 150 |AEC-QI01 =
=
Noche 20 +10 | 0.18 200%0((‘;‘1’”) 4000  [3000 (@4V)| - - 9.5 | 150 2
P’fch SSM6L35FU 2005 AEC-Q101
20 | #10 | 01 |,o0enyl 11000 8000(@4V) - - 122 | 150
=z
o
w
B ES6 Package ’ m
%)
Absolute Maximum Ratings Ros(on) max (mQ) : Tch | AEC-Qxxx
Polarity | Part Number Qe typ. | Ciss typ. | I A
Y Voss (V) | Vass (V) | 1o (A) |[Ves|=1.5V ||Ves|=2.5V ||Ves|=4.5 V| [Ves|=10V o) | R | (O | qualified
SSMBN35FE 20 +10 | 0.18 200%0(8)‘1’”) 4000  [3000 (@4V)| - - 9.5 | 150 |AEC-Q101
- - w
N-chx2 [5SiieN36FE 20 +10 | 05 1520 850 660 |630(@5V)| 1.23 | 46 150 |AEC-QIOL s
SSM6N44FE 30 | #20 | 01 - 7000 4000 (@4V)| - B 8.5 | 150 |AEC-QlO01 3
o
SSM6P35FE 20 | %10 | -01 440%5?@?102v) 11000 (8000 (@4V)| - - 122 | 150 |AEC-Q101 =
P-chX2 IsSMeP36FE 20 +8 | -0.33 | 3600 [1600(@28V) 1310 - 12 43 150 |AEC-QI0L vo':
SSMBP15FE 30 | #20 | -0.1 - 32000 [12000(@4V) - - 91 | 150 |AEC-QI01 a
o
20 | 10 | 018 200%0(8)(1’2‘,) 4000 [3000(@4V) - - 95 | 150 o
Nochs |SSMBL3SFE 22000 AEC-Q101 7
oo 20 | £0 | 01 | ooy 11000 [8000(@4V) - - 122 | 150 a
20 £10 | 05 1520 850 660  [630(@5V)| 1.23 | 46 150 -
SSM6L3GFE 20 +8 | -0.33 | 3600 [1600(@28V)] 1310 - 12 43 150 |AEC-QO0L 3
g
3
L )
W SSM Package «V e
3
Absolute Maximum Ratings Ros(on) max (mQ) @ Tch | AEC-Qxxx =
Polarity | Part Number Qgtyp. | Cisstyp.| T¢ Q 3
Voss (V) | Vass (V) | 1o (A) |[Ves|=L1.5V |[Ves|=2.5V ||Ves|=4.5 V| [Ves|=10 V e | "R | (O | qualified 2
8000 s
SSM3K35FS 20 £10 | 018 |yviaryy| 4000 Booo(@av)| - - 9.5 | 150 |AEC-Q101
N-ch [SSM3K36FS 20 +10 | 0.5 1520 850 660 [630(@5V)| 1.23 | 46 150 |AEC-Q101
SSM3K44FS 30 | #20 | 01 - 7000 4000 (@4V)] - B 85 | 150 |AEC-QIO01
SSM3K72KFS | 60 | #20 | 03 - - 1750 1500 | 0.39 | 26 150 |AEC-Q101
SSM3J35FS 20 | +10 | -01 440%§?£1°2V) 11000 (8000 (@4V)| - - 122 | 150 |AEC-QI01 =
P-ch [Ssmauzers 20 +8 | -0.33 | 3600 [1600(@28V) 1310 - 12 43 150 |AEC-QIOL 2
SSM3J15FS 30 | #20 | -0 - 32000 [12000(@4V) - B 91 | 150 |AEC-QI01
B VESM Package 0
Absolute Maximum Ratings Ros(on) max (mQ) typ. | Ci Tch  |AEC-Qxxx
Polarity | Part Number Qg typ. | Ciss typ. | I b
Voss (V) | Vess (V) | 1o (A) |[Ves|=1.5V |[Ves|=2.5V ||Ves|=4.5 V| [Ves|=10 V ey | B | ('O | qualified -
o
SSM3K35MFV | 20 | #10 | 0.18 200(%0(5(1’”) 4000 3000 (@4V) - - 95 | 150 |AEC-Q101 o
- 0
N-ch  [SSm3K3eMFV | 20 +10 | 05 1520 850 660 |630(@5V)| 1.23 | 46 150 |AEC-QIOL i
SSM3K44MFV | 30 | #20 | 0.1 - 7000 4000 (@4V) - B 8.5 | 150 |AEC-QlO01 e
22000
SSM3J3SMFV | 20 | £10 | 0.1 |, uoienyl 11000 8000(@4V) - - 122 | 150 |AEC-QI01
P-ch
SSM3JGGMFV | 20 | +6/-8 | -0.8 |, q0iaroy| 480 390 - 16 | 100 | 150 |AEC-Q101
SSM3J15FV 30 | #20 | -0 - 32000 [12000(@4V) - B 91 | 150 |AEC-QI01

N
(6]



s1yg/s103sisuely sejodig sapola

S134SON

(7]
o~
o
F]
a
o
=
a
=
o

(=,
n
o
n
=,
n
o
w

E3] | skejai03joyd/sisjdnodojoyd

sadeyded

H
(o))

Product Lineups

Standard Logic Devices

B One-Gate Logic (L-MOS)

VHS Series

General Specification
Supply voltage range
Output current
Propagation delay time
Quiescent supply current :
Operating temperature

:2.0Vto5.5V
: +8mA (@ Vec=4.5V)
: 3.7 nsectyp. (@ Vec=5.0V)

2 uA max (@Vee=5.5V, Ta=25°C)

: Available -40 to 125 °C products

usv

(SOT-353)

SMV
(SOT-25)

uss
(SOT-765)

Output current

Propagation delay time
Quiescent supply current :
Operating temperature

: £24mA (@ Vec=3.0V)
: 2.4 nsectyp. (@ Vec=3.3V)

1 pA max (@Ve=5.5V, Ta=25°C)

: Available -40 to 125 °C products

Part Number
Single-gat Dual-gat
Function gle-gate ua-gate
usv SMV
uss uUss
= TTL Input = TTL Input
Gates/ | NAND TC7SHOOFU # | TC7TSETOOFU #| TC7SHOOF # | TC7SETOOF # - TCTWHOOFK #
Buffers [AND TC7SHOBFU # | TC7TSETOBFU #| TCTSHO8F# | TC7SETOSF # - TCTWHOSFK #
\Open—drain TC7SHO9FU # - TCT7SHO9F # - - -
NOR TC7SHO2FU # | TC7TSETO2FU #| TC7SHO2F# | TC7SETO2F # - TCTWHO2FK #
OR TC7SH32FU# | TC7SET32FU#| TCTSH32F# | TC7SET32F # - TCTWH32FK #
Exclusive-OR TCTSH86FU # - TCTSH86F # g - -
TCTWHO4FK #
Inverter TCTSHO4FU # |TCTSETO4FU #| TCTSHO4F# | TCTSETO4F # - (Triple-gate)
TCTWHUO4FK #
Unbuffered TCTSHUO4FU # - TCTSHUO4F # - - (Triple.gate)
Schmitt TCTSH14FU# | TCTSETI4FU#| TCTSHI4F# | TCTSETL4F # . TCTWH14PK #
(Triple-gate)
Buffers |Schmitt TCTSHITFU# | TCTSETITFU#| TCTSHITF# | TCTSET1TF# - TCTWHITFK i
(Triple-gate)
Non-Inverter TCTSH34FU # |TCTSET34FU #| TCTSH34F# | TCTSET34F # - TCTWHIA4FK #
(Triple-gate)
3-state |Buffers TC7SH125FU # | TCTSET125FU #| TCTSH125F # | TCTSET125F # - TCTWH125FK #
TC7SH126FU # | TCTSET126FU #| TCTSH126F # | TCTSET126F # - TCTWH126FK #
D-Type Flip-Flop |Presetand Clear - - - - TCTWHT4FK # -
Multiplexers Digital - - - - TCTWHI157FK # -
SHS Series
General Specification ESV usv SMV Us6 uSss
Supplyvoltagerange }:gf/‘g"j_-;v" (SOT-553)  (SOT-353) (SOT-25) (SOT-363) (SOT-765)

. Part Number
Function .
Single-gate Dual-gate
Package Y usv SMV uss Us6 Us8
Gates/ | NAND TCTSZOOFE # | TCTSZ0OFU# | TCTSZOOF # - - TCTWZOOFK #
Buffers | AND TC7SZOBFE # | TC7SZ08FU# | TC7SZOSF# B - TCTWZO8FK #
NOR TCTSZ02FE # | TCTSZ02FU# | TCTSZO2F# - - TCTWZO02FK #
OR TCTSZ32FE # | TCTSZ32FU # | TCTSZ32F # - - TCTWZ32FK#
Exclusive-OR TC7SZ86FE# | TCTSZ86FU# | TCTSZ86F # - - TCTWZ86FK#
TCTWZO04FK #
Inverter TCTSZO4FE# | TCTSZ04FU# | TCTSZO4F # : TC7PZOAFUH | 1T
(Triple-gate)
Unbuffered TCTSZUO4FE # | TCTSZUOAFU #| TCTSZUO4F # - - TCTWZUO4FK #
(Triple-gate)
) TCTWZOSFK #
Open-drain TC7SZOSFE# | TCTSZOSFU# | TCTSZOSF # - TeTPzOsFU | T e
) TCTWZ14FK #
Schmitt TCTSZI4FE# | TCTSZ14FU# | TCTSZL4F# : Terpziaruy | iR
Buffers |Open-drain TCTSZOTFE# | TCTSZOTFU# | TCTSZOTF# : TCTPZOTFU # | TG WZOTFK #
(Triple-gate)
Schmitt TCTSZITFE# | TCTSZITFU# | TCTSZLTF # - TCTPZITFU# | CTWZLTFK
(Triple-gate)
Non-Inverter TCTSZ34FE# | TCTSZ34FU# | TCTSZ34F # - TCTPZ34FU # | TCTWZ34FK#
(Triple-gate)
3state |Buffers TCTSZ125FE # | TCTSZ125FU #| TCTSZ125F - - TCTWZI25FK #
TCTSZ126FE # | TCTSZ126FU #| TCTSZL126F # - - TCTWZ126FK #
D-Type Flip-Flop [Presetand Clear - - - TCTWZTAFK # - -

# Compliant with the reliability requirements of AEC-Q100.




Product Lineups

Standard Logic Devices

sapola

H One-Gate Logic (L-MOS)

Bus Switches

(souTﬂI53) (50‘1?3?63) (S(;."If7865) TSSOP14  TSSOP16  TSSOP20 e
. °
¢ ¢ ¢ B B = '
~« 5
a
Function Ngr:r;t:‘ire?f Part Number Control input Package Vee (V) Topr (°C) (?E;I;?:s)i %'
TC7SB66CFU High active usv 1.65t05.5 -40to0 125 AEC-Q100 %
. TC7SB67CFU Low active usv 1.65t05.5 -40to 125 AEC-Q100 ;

Single TC7SBL66CFU High active usv 1.65t03.6 -40to 125 AEC-Q100

TC7SBL384CFU Low active usv 1.65t03.6 -40to 125 AEC-Q100
TCTWB66CFK High active uss 1.65t05.5 -40to 125 AEC-Q100 z
SPST TCTWB67CFK Low active uss 1.65t05.5 -40to 125 AEC-Q100 8
pual TC7WBL3305CFK High active uss 1.65t03.6 -40to 125 AEC-Q100 E
TC7TWBL3306CFK Low active uss 1.65t03.6 -40to0 125 AEC-Q100 “

TC7MBL3125CFT Low active TSSOP14 1.65t03.6 -40to0 125 AEC-Q100

Quad TC7MBL3126CFT High active TSSOP14 1.65t03.6 -40to0 125 AEC-Q100
Octal TCTMBL3245CFT Low active TSSOP20 1.65t03.6 -40to0 125 AEC-Q100 5
Single TC7SB3157CFU Output select use 1.65t05.5 -40to 125 AEC-Q100 §
SPoT Quad TCTMBL3257CFT Low active TSSOP16 1.65t03.6 -40to 125 AEC-Q100 é‘
SP4T Dual TC7TMBL3253CFT Low active TSSOP16 1.65t03.6 -40to 125 AEC-Q100 UE_
g
Level Shift Bus Switches 8
Function Ng;:;l;ire?f Part Number Control input Package Veea (V) Vees (V) Topr (°C) ::_:llg::j(x* ;5:
TC7TWPB9306FK High active uss 1.65t05.0 | 2.3t05.5 | -40to 125 AEC-Q100 §
pual TCTWPB9307FK Low active us8 1.65t05.0 | 2.3t05.5 | -40to 125 AEC-Q100 %
SPST Quad TC7QPB9306FT High active TSSOP14 1.65t05.0 | 2.3t0o5.5 | -40to 125 AEC-Q100 %
TC7TQPB9307FT Low active TSSOP14 1.65t05.0 | 2.3t05.5 | -40to 125 AEC-Q100 %
Octal TCTMPB9307FT Low active TSSOP20 1.65t05.0 | 2.3t0o5.5 | -40to 125 AEC-Q100 %
<
TCTMPB9326FT High active TSSOP14 1.65t05.0 | 2.3t0o5.5 | -40to 125 AEC-Q100 “

SPoT Dual TC7TMPB9327FT Low active TSSOP14 1.65t05.0 | 2.3to5.5 | -40to 125 AEC-Q100

* Compliant with the reliability requirements of AEC-Q100.

a
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Product Lineup

Standard Logic Devices
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B Standard Logic 74VHC Series, 74LCX Series (TSSOP14B / 16B | 20B Package products)

TSSOP14B  TSSOP16B TSSOP20B Gt

« Compliant with the reliability requirements of AEC-Q100
Operating temperature : Available -40 to 125 °C products
= + Compatible standard TSSOP package
z
no'T VHCT VHCV VHC9
e Series name VHC (TTLInput) | (SchmittInput) | (Schmitt input) Lex
o 2.0t05.5V 1.65Vto3.6V
§ o Supply voltage range 2.0t05.5V 4.5t05.5V 1.8t05.5V 4.565.5V(VHCT9) |t 5.5V (05 and 07
@ Cg‘ﬁaalfetg{bsrte'gs Output current @Vcc=4.5V. +8 mA +16 mA +8 mA +24 mA
] Power down protection on inputs Yes Yes
i Power down protection on outputs No Yes Yes
g Function Pin - - - - -
A Gate |NAND 14 T4VHCOOFT # | 7T4VHCTOOAFT # - - T4LCXOOFT #
14 TAVHC20FT # - - - -
[Open-drain | 14 T4VHCO3FT # - - - -
[Schmitt 14 TAVHC132FT # - - - -
AND 14 T4VHCO8FT # | 7TAVHCTO8AFT # - - T4LCXO8FT #
14 TAVHC21FT # - - - -
g NOR 14 T4VHCO2FT # - - - T4LCXO02FT #
(7] 14 TAVHC2TFT # - - - -
: OR 14 TAVHC32FT# | TAVHCT32AFT # - - T4LCX32FT #
= Exclusive-OR 14 TAVHCS6FT # - - - TALCX86FT #
Inerter |6-bit 14 TAVHCO4FT # | TAVHCTO4AFT # - - TALCXO4FT #
[Open-drain | 14 T4VHCOSFT # - T4VHCVOSFT # - T4LCXOSFT #
\Schmitt 14 TAVHC14FT# | TAVHCTI14AFT # | TAVHCVI1AFT # - TALCX14FT #
9-bit 20 - - - T4VHCO152FT # -
" Non-  |6-bit 14 - - 74VHCVITFT # - -
o inverter [Open-drain | 14 - - TAVHCVOTFT # - TALCXOTFT #
g_ 9-bit 20 - - - T4VHCO151FT # -
o Buffer |3-state |Quad |Non-inverted| 14 T4VHC125FT # |T4AVHCTI25AFT # - - TALCX125FT #
a 14 TAVHC126FT # |74VHCT126AFT # - - TALCX126FT #
by Universal 14 B B B TAVHC9125FT # ~
4 T4VHCTO125AFT #
a 14 . . . T4VHCO126FT # .
o T4VHCTO126AFT #
2 Octal |Inverted 20 T4AVHC240FT # | TAVHCT240AFT # | TAVHCV240FT # - T4LCX240FT #
a 20 TAVHCS540FT # | TAVHCTS40AFT #| 74VHCV540FT # - TALCX540FT #
a Non-inverted | 20 TAVHC244FT # | TAVHCT244AFT # | TAVHCV244FT # - TALCX244FT #
20 | 74VHC541FT # | 7AVHCT541AFT # | 74VHCV541FT # - TALCX541FT #
= Universal 20 ~ ~ ~ T4VHC9541FT # ~
S TAVHCTO541AFT #
= Transceiver | Octal 20 TAVHC245FT # | TAVHCT245AFT # | TAVHCV245FT # - T4LCX245FT #1
= Flip-Flop Dual 14 TAVHCTAFT # - - - TALCXTAFT #
= Hex 16 | T4VHCITAFT # - - - -
a Octal 20 | TAVHC273FT # - - JIHCO2T3ETR | 7aLcxaT3FT#
§ 3-state |Octal 20 TAVHC3TAFT # - TAVHCV3T4AFT # - TALCX3TAFT #
-4 20 TAVHCS5TAFT # | TAVHCTS5T4AFT # | TAVHCV5T74FT # - TALCX5TAFT #
o Latch [3-state |Octal 20 T4VHC373FT # - T4VHCV373FT # - TALCX373FT #
E 20 TAVHCS573FT # | T4VHCTS73AFT # | T4VHCV573FT # - T4LCXS5T3FT #
“ Multivibrator 16 | 7TAVHC123AFT # - - - -
16 | 7TAVHC221AFT # - - - -
Decoder Single [3to 8 16 T4VHC138FT # |T74VHCT138AFT # - - T4LCX138FT #
16 T4VHC238FT # - - - -
Dual [2to4 16 T4VHC139FT # - - - -
Register [ Shift S-in/P-out 14 T4VHC164FT # - - - -
- S-in/P-out, P-in/S-out 16 - - - T4VHC9164FT # -
@ P-in/S-out 16 | 74VHCI65FT # , , , ,
3-state 16 T4VHC595FT # - - T4VHC9595FT # -
Counter |Binary [Async. 16 TAVHCI161FT # - - - -
[Sync. 16 | 74VHCI63FT # - - - -
14 T4VHC393FT # - - - -
16 | 7AVHC4020FT # - - - -
16 | TAVHC4040FT # - - - -
Multi- |Digital [Dual 16 TAVHC153FT # - - - -
plexer Quad 16 TAVHC157FT # - - - TALCX157FT #
Quad-2ch 20 - - - - TALCX257FT #
> Analog |Single-8ch. 16 | 7AVHC4051AFT # - - - -
o Dual-4ch. 16 | 74VHC4052AFT # - - - -
3 Triple-2ch. 16 | 74VHC4053AFT # , , , ,
3 Other |Analog switch 14 | 74VHC4066AFT # - - - -
2]

Note: For new designs required high levels of quality and/or reliability, the following product should be used instead of these products.
TC74VHC__FT / TCT4LCX__FT
For details, contact your Toshiba sales representative.
# Compliant with the reliability requirements of AEC-Q100.
1 Datasheet on web site is for consumer and industrial applications. (Operation temperature for consumer and industrial
applicationsis-40to 85°C.)
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Product Lineup

Photocouplers / Photorelays

sapola

H Photocouplers

IC Output
Vece M T ]
Part Pin Data Rate| |py. max |minto max 3 o LCLT BVs AEC-Qxxx 3
Number | Configuration Quidpuii M (Standard)| (mA) (V) min min t(,o max (Vrms) PR qualified =X
N (KV/ us) Q) o
otel) =
o s 4 =
ﬁ 5
TLX9304 = Open-collector| 1Mbps 5 4.5t020 +/-15 -40to 125 3750 5pin SO6 |AEC-Q101 @,
= =
e s 3 b
TLX9309 Open-collector| 1Mbps - to 30 +/-10 -40t0125| 3750 | 5pin SO6 |AEC-Q101 E
“w
Totem-pole 1 _ . :
TLX9310 (Buffer) 5Mbps (k) 2.7t05.5 +/-25 40to 105 3750 5pin SO6 |AEC-Q101
=
TLX9378 Open-collector| 10 Mbps 5 4.5t05.5 +/-15 -40to125| 3750 |5pin SO6 |AEC-Q101 3
m
&
TLX9376 Totem-pole | ;)¢ 4 45t05.5 | +-15 |-40to125| 3750 |5pinSO6 |AEC-Q101
(Inverter)
Transistor Output 2
3
CTR (Ic/IF) s
" N VCE (sat) Vceo Ic Topr L =
Part Pin min to max : . BVs AEC-Qxxx s
Number | Configuration | @Ta=25°C nax min nax min to%max (Vrms) Package qualified -
) ) V) ®) €C) 8
P =
TLX9000 "“E‘ 100 to 900 0.4 40 0.05 -40to 125 3750 S04 AEC-Q101 g
<
TLX9300 o 100to 900 0.4 40 0.05 -40to 125 3750 4pin SO6 |AEC-Q101 é'
“w
TLX9291A . s 50t0 600 0.4 80 0.05 -40to 125 3750 S04 AEC-Q101
-l
TLX9185A " 50t0 600 0.4 80 0.05 -40to 125 3750 4pin SO6 |AEC-Q101 g
o
TLX9188 T 50t0 600 0.4 200 0.05 -40to 125 3750 4pin SO6 |AEC-Q101 §
7
Photovoltaic Output E
o
. . Isc Voc Topr AEC.Q §
art in min min . BVs -QXXX o
Number | Configuration @Ta=25°C @Ta=25°C min tOO max (Vrms) FECeE qualified 2
(°C) &
(uA) (V)
TLX9905 12 7 -40to 125 3750 4pin SO6 AEC-Q101
TLX9906 12 7 -40to 125 3750 4pin SO6 AEC-Q101 5
H Photorelays
i Vorr lon Corr Ron 23 Topr >
N:rfmlger Configlljnration max max typ. max max I D e (VBr\rﬁs) Package ;:i(;l%xexg(
(V) (mA) (pF) @) (mA) Q) -
8 4 g
x
TLX9175J @ 600 15 8 335 3 -55t0 105 3750 4pin SO6 |AEC-Q101 =
% a
1= F
TLX9160T £ 1500 50 100 250 3 -40to 125 5000 SO16L-T |AEC-Q101

Notel: Recommended Operating Condition

N
(o]
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H IPDs (Intelligent Power Devices)

High-side Switches

Characteristics Protection Diagnosis
Part Output Output Ros(on) Over Over AEC-Qxxx
Number (Channel] Vos Voo oo cyrrentMOX/Ch| Tope | PACK2EE | FEL | Over |\, CEEP | Over | Over | Open Battery| qualified
V) | (V) ) @25°C| (°C) ®25°C Temp ) Current| Temp | Load | short
@)
-40to| PS-8 .| 150°C
TPD1052F 1 40 (5t018| <0.8 0.8 125 0.8 Amin min - N v - - -
} WSON10 .
TPDI0SSFA| 1 | 40 |5to18| <3 | 0.12 |0t 3Amin | 190°C . vl v | v | v |acquo
125 ‘ Q« min
Low-Side Switches
Characteristics Protection Diagnosis
Part Output Output | Roson Over Over AEC-Qxxx
Number |Channel| Voo V(cupss Currint max /ch| Topr Package Current | Over Voltage Over | Over |Open| qualified
(V) V) @25°C| (°C) o Temp Current Temp | Load
(I @25°C (V)
B PS-8 .
TPD1044F| 1 - |ato60| <) | 06 ‘ig“’ 1Amin | 199°C 1 4 | - | - |AEc-quo0
5 min
-40to| PS-8 .| 150°C
TPD1054F | 1 |-0.3t06.0/40t050 | <(1) | 0.8 | [oc » 1Amin ) 40 V| viv -
min
- WSON10 o
TPDI0SSFA| 1 |-0.3t06.0|40t060 | <(6) | 0.1 ‘ig;" PN 6Amin | 20°C |1 4 | v | v | v *x
min
Pre-drivers
- R Characteristics Protection Diagnosis AECQ
ar . utpu -QXXX
Number Function |-, -nnel VDD (opr) @iz Erma T Package | qyer | Over | Under |Reverse| Over | Over | Under qualified
(V) (°C) Current |Voltage|Voltage| Battery | Current |Voltage Voltage
PS-8 it
TPD7104AF 1 sto1g | Dependson | 540405 Adustl L v | - | - |aec-Quoo
internal drive ’ able
High-side OUT1:+/-10 mA SSOP-16
TPD7106F [N-chMOSFET | 1 45t027 | OUT2:0.4A |-40t0150 P Sl -l - v - - | - |AECcQuo0
Gate driver (Sink)
Source:100 pA WSON10A
TPD7107F 1 |575t026 | Sink:5mAor |-40t0125 ’<> VIivI|vI|v|v |V |V |AcQloo
270 mA
TPD7211F 2 8 0.5A 0to125| o’
7211 5tol +0.5Amax |-40to125 B T T e -
Half-bridge L 2
MOSFET Voo 9to 18 SSOP-16
Gate driver oo Jto . -
TPDT213FN* v 2 | Vonis12to sgiuan?iiA -40t0 150 VS B VA v *
o :
. WQFN32
TPDT212F |3phaseFull- | 6 | 45to18 | SOUCELA | 4046150 v v - - v | v |AEcquoo
> Sink:1.5A ’O
bridge
MOSFET . SSOP30
TPD7212FN |Gate driver 6 45t018 SS(i)rTl:'cle'Sl: -40t0 150 Sl v v -] - | v | v |AEcQio0

*Under development (The specification is subject to change without notice.), ** Under Consideration




H Motor Driver ICs

Brushed Motor Drivers

Product Lineup

ICs

Characteristics —
upply »
Part Number | Package Functions | Output | Input | Power Remarks Voltage AEe g_xxx
Current | Voltage [Dissipation V) qualified
max (A) | max (V) | max (W)
SSOP24
-0.65 2ch H-Bridge Diagnostic function, standby function,
TB9101FNG I Pt 1 [40(1s) | 132 |pREREE S TN Qtyp. 7to 18 | AEC-Q100
SSOP24 - . .
-0.65 6ch Half/3ch SPlcommunications,Diagnostic
TB9102FNG . H-Bridge Motor +1 40 (1s) 1.32 |function, 7to 18 |AEC-Q100
- Driver P-ch +N-ch=1.0 Q typ.
DC motordriver ICin a small package
P'Q()Fg‘szs that s capable of controlling the
-0. 1ch H-Bridge throttle and other valves of a vehicle
TB9051FTG Motor Driver +5 40(0.55)| 4.7 engine 4.5t0 28 |AEC-Q100
- Open/close control for engine throttle
and othervalves
HTSSOP48 H Bridge FET Driver of the external
0.5 H-Bridge Motor type.
TB9052FNG € +1 40 (1s) 3.8 |Sequence control logic. 6to 18 |AEC-Q100
Pre-Driver A -
) Motor current detection circuit.
w Various self-diagnostic function.
PWM-type, 5Adual-channel,
(F)’éIE)%Fg‘gg- H-bridge,/1-channel 10A H-bridge
061' : 2ch H-Bridee +5 driver, SPl communication(motor 4510
TB9053FTG g (+10 1ch [40(0.5s)| 6.07 |controlenabled) p AEC-Q100
Motor Driver : 28
mode) Open/close control for engine throttle,
Motor drive system that requires PWM
control, such as door latch
PWM-type, 5 Adual-channel,
gé\(/)%F(;qgg— H-bridge,/1-channel 10A H-bridge
064' : 2ch H-Bridge +5 driver, SPI communication(motor 45t0
TB9054FTG Motor Drivgr (+10 1ch |40 (0.5s)| 5.18 |controlenabled) '28 AEC-Q100
mode) Open/close control for engine throttle,
Motor drive system that requires PWM
control, such as door latch
ssop24 |LIN1.3Slave
-0.65 (Classic Check LIN 1.3 Slave IC (Classic Check sum)
TB9056FNG — sum) +0.3 | 40 (1s) 1.32  |Ron (H-bridge: P-ch+N-ch)=2.2Qtyp. | 7to18 -
- H-Bridge Motor Potentiometer support
Driver
LQFP48 H Bridge FET Driver of the external
-0.5 H-Bridge Motor type.
TB9057FG Pre-Driver +1 40 (1s) 2 Sequence control logic. 5to 21 |AEC-Q100
Motor current detection circuit.
Various self-diagnostic function.
ssop24 |LIN1.3Slave
-0.65 (Enhanced LIN 1.3 Slave IC (Enhanced Check sum)
TB9058FNG Check sum) +0.3 | 40(1s) | 1.32 |Ren(H-bridge: P-ch+N-ch)=2.2Qtyp. |7to18 |AEC-Q100
- H-Bridge Motor Potentiometer support
Driver
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Product Lineup

ICs

H Motor Driver ICs
Brushless Motor Drivers
Supply y
Part Number | Package Functions Remarks Voltage N3G l%xx:
(v) | qualifie
3-phase,full-wave sensor-less drive
55(())5524 Sensor-less control |PWM pulse input control/DC level input control (selectable) 5.5
TB9YOGLAFNG -0 with 120 de;gree Comparator forinduced voltage detect!on to  |AEC-Q100
commutation, Thermal shutdown, overcurrent detection, over voltage 18
- Motor Pre-Driver detection
Output PWM Dynamic range expansion
3-phase,full-wave sensor-less drive
PWM pulse input control
55002’524 Sensor-less control |Comparator forinduced voltage detection
-0. with 120 degree Thermal shutdown, overcurrent detection, over/under voltage R
TBI062FNG e commutation, detection 8tol6
- Motor Pre-Driver Output PWM Dynamic range expansion
Automatic PWM duty control at startup, Automatic soft speed
changing control
SSOP24 -Dri
-0.65 r%tho/l;\lpzeh Driver of Only a few external parts required, Support for both PWM and
TB9067FNG - with 120 degree DCinputs 6to 18 -
- °8 120-degree commutation, 5-V sensor comparator
commutation,
LQ;P;B LIN 1.3-based transceiver
- Motor Driver witha |Ron=1.8 Qtyp.
TBI068FG LIN transceiver 120-degree commutation logic 7to18 )
MODE SELECTION for MOTOR CONTROL
LQFP64 Supports both PWM and DC inputs for sine-wave driver logic.
-0.5 Motor Pre-Driver for Motor RPM feedback, auto lead angle correction
TB9080FG . Abnormal condition detection such as overcurrent, overvoltage,| 7 to 18 |AEC-Q100
sine-wave control
@ overtemperature and motor lock
Sleep mode
LQFP64 Nevr\]/ three—phaselmotor pre—dr:iver IlC designed for g
-0.5 . igh-current applications such as electric power assiste:
TB90SIFG ﬁg&?&?ﬁfﬂfﬁ * |steering (EPS) 4.5t028 | AEC-Q100
@ 5ch safety relays, Selectable operation on fault detection
Initial diagnosis of detection circuits
P—V%FFI,\MB New 3-phase motor pre-driver IC designed for
- R high-current applications such as electric power assisted
TB9083FTG ;:{fﬁ;gf;m‘:ﬁs steering (EPS) 4.5t0 28 | AEC-Q100
3ch safety relays, Selectable operation on fault detection
Initial diagnosis of detection circuits, Tj=175degrees
Stepping Motor Driver
Supply | nec.
Part Number | Package Functions Remarks Voltage AEE I%XXJ
(v) | qualifie
P-VQFN28 .
-0.65 g’tzha?: B,:Ap:tl:: Constant-current PWM control, Micro step drive,
TB9120AFTG Dri\f)eprwgitha clock Supporting up to 1/32 steps, Stall detection, Mixed decay mode, | 7to 18 |AEC-Q100
h . Wettable pins with excellent solderability
inputinterface

*Under development (The specification is subject to change without notice.)




Product Lineup

ICs

sapola

M System Power Supply ICs

Characteristics —
upply y
Part Number | Package Functions Output | Input | Power Remarks Voltage X
Voltage |Voltage Dissipation| ) qualified ©
typ. (V) [max (V)| max(W) b
SSOP20 Low current consumption:90 pAtyp. E‘T
-0.65 CPU voltage Watchdog timer enable / disable =
TB9005FNG regulator, 5 45(1s) | 0.68 |Resetdetection:4.7Vor4.2V 6to 18 |AEC-Q100 g
. watchdog timer (selectable) a,
External transistor required §
g
HTSSOP48 |Multiple-output 5(Reg) Buck / Boost Switching regulator %
-0.5 regulator for 5(Trac§er) and series regulator and tracker E]
TB9044AFNG CPU 5(Tracker) 40(1s) | 3.84 | Overandundervoltage detection, |2.7to28|AEC-Q100 @
‘ Watchdog timer 5(Tracker) current limiter,over temperature
SPII/F detection.
T 5(Reg) Buck / Boost Switching regulator and
HTS%OSP48 tlzljllgirofgtpm 5(Tracker) series regulator and tracker =
TB904'5FNG cPU 5(Tracker) 40(1s) | 3.84 Qvgrand undervoltagedetecthn, current 2.7t0 28| AEC-Q100 g
series Watchdog timer 5(Tracker)1.5 limiter,over temperature detection. g
= lspi \F /1.25/1.2/1.1 1.5V/1.25V/1.2V/1.1Vselectable ﬂ
(Reg) output for CPU core. “w
® Buffering ICs for Inverter
Supply y 2
Part Number | Package Functions Remarks Voltage :f;ﬁ:;? g
) 2
=
TSSOP20B . For use between MCU and Pri driver IC o
TC74VHC9363F T ?::,:%F:f bnuaflfirffor When either /GHn or /GLn are high, the terminal outputs are in the low 2.0 3
TCT4VHC9364F T Hi h—sidegand level(TC74VHC9363) and high level(TC74VHC9364). to |AEC-Q100 ";"
Lo%v—sidecircuits Allinputs have pull-up, pull-down resistance and schmitt trigger function.| 5.5 o
* |Allinputsare 5.5V Tolerant e
s
o
“w

H Signal Level Translation & Buffering ICs uss Q TSSOP14B ‘ TSSOP16B .

)
=
Bit A Veea | Vees AEC-Qxxx =
Part Number | Package Width Functions W) | (V) Remarks qualified t E
Dual-Supply Bus Translation voltage rangeis 1.1t0 3.6 V 'E
TC7TMP3125FT| TSSOP16B 4 |Transceiver. 11165 Ideal for high load drive with buffer type output structure|AEC-Q100 E
Bi-directional t'o io All1/Os are 3.6V Tolerant =
transmission 27136 - 3
possible by DIR . ° |Low Noise . S
TCTMPN3L25FT | TSSOP16B 4 terminal control. (10 dB reduction compared with TC7TMP3125 series) AEC-Q100 o
)
Dual-Supply Bus Translatiqn voltage rangeis1.1t03.6V G
TCTWP3125FK us8 2 |Buffer. 1.1 |1.65/|!dealfor highload drive with buffer type output structure |AEC-Q100
Uni-directional | to | to |Alll/Osare3.6VTolerant
type level up 2.7 | 3.6 | Low Noise
TCTWPN3L25FK uss 2 |conversion|C. (10 dB reduction compared with TCTMP3125 series) AEC-Q100
Dual-Supply Bus
gfgii;ilt\;g:\'al 1.65|1.65|Translation voltage rangeis 1.65t0 5.5V
T4LVC2T45FK* uss8 2 transmission to | to |Idealforhigh load drive with buffer type output structure >
> 5.5 | 5.5 |All1/Os are 5.5V Tolerant
possible by DIR
terminal control.
Bit q Vee | Control AEC-Qxxx
Part Number | Package Width Functions V) Input Remarks qualified t
Single Power Suppl i ’ o
TALVAT125FT | TSSOP14B | 4 Uni%irection Levpe’l) ! Active <UP Translation~ <Down translation>  |AEC-Q100 a
X 1.65 low 1.2V>1.8V@Vcc=1.8V =
Shifter IC(Level Up _ 3.3V>1.8V@Vce=1.8V o
to 1.5V32.5V@Vce=2.5V _ (7]
and Down). 5.5 Acti 1.8V~3.3V @Vcc=3.3V 3.3V22.5V@Vcc=2.5V o
7ALVAT126FT | TSSOP14B | 4 |Quadruple Buffer ’ ctive | = ' :' 5.0V>3.3V@Vce=3.3V |aAEC-Q100
With 3-State Output. High | 3:3V>5.0V@Vce=5.0V Q

*Under development (The specification is subject to change without notice.), ** Under Consideration
T Compliant with the reliability requirements of AEC-Q100.

n
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M Ethernet Bridge ICs
Automotive I/F
rost Eth TSN
Part (External | Ethernet AVB thernet Audio | Peripheral Supply Voltage |AEC-Qxxx
Number Package application) | iEgEs02. 1AS [IEEE802.1Qbv,| MAC- | |/F I/F G Car (V) qualified
I/F IEEES02, 10av] IEEE802.1Qbu, | PHY I/F
. IEEE802.3 br]
®
PLFBGAIT0 PCle®I/F 12¢/SPI 1.8/3.3forl0
Gen2.0 RGMII 12/ | Quad-sPI Arme 1.8/2.5/3.3for
TC9560XBG (5GT/s), v JRMII . RGMII/ RMII / MII|AEC-Q100
TDM |UART, GPIO, | Cortex®-M3
Endpoint, /Ml IN’TC ’ 1.8forPCle, 1.1
Single lane for Core
1.8/3.3forl0
PLFBGA170 RGMII 12C/SPI 1.2 for HSIC
HSIC I/F 125/ | Quad-SPI Arm®  |1.8/2.5/3.3for y
TC9560BXBG . - (480 Mbps) v /fM“’::' TDM |UART, GPIO,| Cortex®-M3 [RGMII / RMil / Mi |AEC-QL00
INTC 1.8forPCle, 1.1
for Core
l
PLFBGAL20 | PCIE° /F 12¢/5PI 1.8/3.3forl0
Gen2.0 RGMIL| o/ | Quad.spi arme |1:8/2.5/3.3for
TC9562XBG (5GT/s), v IRMIL | 00 | ART 6PIO. | Cortexe-w3 |RGMIT/RMIL/ MIl|AEC-Q100
Endpoint, /M IN’TC ’ 1.8forPCle, 1.1
Single lane for Core
© 1.8/3.3forl0
PLFBGA120 Zg:,‘ez (IJ/F RGMII 12C/SPI 1.8/2.5/3.3for
: /RMII | 12S/ | Quad-SPI Arm®  [RGMII/RMII/MII[, .
TC9562AXBG - . (EsngT/;i);‘t v MIl | TDM |UART, GPIO,| Cortex®-M3 |1.8forsmil  |REC-QL00
Sin Ffe lare /SGMII INTC 1.8for PCle, 1.1
g for Core
. 1.8/3.3forlO
PLFBGA120 22:152 (I)/F RGMII 12C/SPI 1.8/2.5/3.3for
; JRMII | 125/ | Quad-SPI Arm®  [RGMII/RMII/MII|,
TC9562BXBG . (E5n3T/;)r’“ v v /MIl | TOM |UART, GPIO,| Cortex®-M3 |1.8 forsgmil  |PEC-QL00
sin Ffe lane /SGMII INTC 1.8for PCle, 1.1
g for Core
PCIe®IfF
Gen3.0(8GT/s) 1.8/3.3forl0
PFBGA220 |3portsswitch USXGMII 12C/SPI/ 1.8 for USXGMII
Upstream: 1 /XFI : Arm® / XFI/SGMII / i
TC9563XBG .. portx4lanes v v /SGMII UATITB{TGCP'O Cortex®-M3 |RGMII 1.8 for
Downstream: /RGMII PCle/PLL/0OSC
2ports each x1 0.9 for Core
lane
M Peripheral Bridge ICs
Operating
Part . AEC-Qxxx
Ty Package Type Input Output Resolution Tem;zoecr)ature qualified
P-LFBGAG4
TC9590XBG H2C HDMI® 1.4a MIPI® CSI-2 4 lane x 1ch - -40to 85 |AEC-Q100
MIPI® CSI-2 4 lane x 1ch Parallel Output
TC9591XBG CPLB Parallel Input 24bit 24bit@100MHz - -40to 105 |AEC-Q100
@166 MHz MIPI® CSI-2 4 lane x 1ch
LVDS Single Link UXGA 1600 x
- ® - -
TC9592XBG D2L-LP MIPI® DSI 4 lane x 1ch (5pairs/link) 1200 24bit 40to 85
~ ® LVDS Dual Link WUXGA1920x| _ -~
TC9593XBG D2L-LP MIPI® DSI 4 lane x 1ch (5pairs/link) 1200 24bit 40to 85 |AEC-Q100
Parallel Input 24bit © WUXGA 1920 x
TC9594XBG CPLB @166 MHz MIPI® DSI 4 lane x 1ch 1200 24bit -40to 105 |AEC-Q100
P-VFBGA80 ®
MIPI DSI4lanex1Fh ) o WUXGA 1920 x
TC9595XBG . D2DP Parallel Input 24bit DisplayPort™ 1.1a 1200 24bit -40to 85 |AEC-Q100
@154 MHz

** Under consideration
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M Video Processor

. 5 Operating | Supply
Part . Input Signal Format/ Display AEC-Qxxx
Number Package hupeticn Others System Temp(ofé)ature Vog/a)ge qualified
- . w
Zpictures processing Analog : CVBS-3 / YChCr-2 3
P-LBGA256 Q'wckwewforrearcamera orRGB-2/ 2
picture ) LVTTL: D-RGB-1/D-RGB-2 141016 =
TC90197XBG Up/down Scaling function / or BT.601. BT.656 WVGA -40to0 85 2.3t02.7 3
Spllt.screen.dlsplgy . Video decoder 2ch (ADC 301036 =
Parking assist (guide line/OSD) 8bit 4ch) 2
Picture quality improvement -4
g
P-FBGA228 |Single pictures processing Analog - &
Rl g:CVBS-1 w
leckwewforrearcamera LVTTL: D-RGB / BT.656 QVGA 14tol.6 o
TC90193SBG picture Video decoder 1ch (ADC WQVGA -40to 85 2.3t02.7 - o
Parking assist (guide line/OSD) 8bit 1ch) WVGA 3.0t03.6
Picture quality improvement
Single pictures process
P-FBGA228 QAuickview forrear camera Analog : CVBS-1 VoA . -
picture o l.4tol.
TC90193ASBG Picture quality improvement \L,‘I'dTeTOL agcggfr Leh (ADC WQVGA | -40to85 |2.3t027| - ]
Mute less picture output at 8bit 1ch) WVGA 3.0t03.6 &
switch of input a
signal (CVBS<>Digital)
HVideo Decoder ICs s
o
New _ ) Operating =
A Color Picture A IR Tempera- supply AEC-Qxxx &
Part Number| Package Function ADC | Decoder Adjust- BT.601 | BT.656 P Voltage qualitied 3
(S) . Output | Output Q) V) -
[c]
LQFP80 ) =,
2ch Video decoder 14tol.6 o
TC90105FG with2.5V 2 2 v v v -40t085 | 2.3t02.7 - e
Regulator 3.0t03.6 a
o
“w
LQFP64
Q ) Video decoder 14tol.6 =
TC90107FG with2.5V 1 1 v - N -40t085 | 2.3t02.7 - S
Regulator 3.0t03.6 =
o
=
LOFP64 Yi‘l'j\eco deCOdert (P \g 656 l4tol.6 -%
- wi omponen seudo 4tol. a
TC90106FG Input 3 1 - - outputfor | -40to85 | 2.3t02.7 - 3
interface 525p/625p 3.0t03.6 S
(up to 525p/625p) input mode) 5
&
@
® Audio Amp ICs
Operating
Output . Short ° | Supply y
N:riri]rbter FaeeE: PG VOGIQ?E €| i2cBus | Coffse DetcelytJion (e gzyei?gr: Ligd CrL?Zin Terpuprzra jolizee Aigl%xexdx
detection Detection 6 0 (V) 9
49W max. BTL x 4ch|
P-HSSOP36| a#_dljoamp |
oshiba orignal
TCBTOLFNG High efficiency ZfeddBB/ vl v v v v | v | v |-40t085|6.0t018|AEC-Q100
amplifier(TB-class)
Built-in Self-
diagnostics
45W max. BTL x 4ch|
P-HSSOP36| aﬁ,dbioamp | b
oshiba origna a
TCBT02FNG Highefiidency | 26987 | v |« v v v | - | v |-40to85|6.0t018|AEC-Q100 2l
e 16dB (7]
amplifier(TB-class) "
Built-in Self- @
diagnostics

(6]
(6]
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Product Lineups
Packages

ESC (SOD-523)

Package dimension unit:mm
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USC (SOD-323)

Package dimension

1.25

unit:mm

0.3
|
H

1.7
2.5

WiEE

S-FLAT™ M-FLAT™ VESM (SOT-723)
Package dimension unit:mm | Package dimension unit:mm | Package dimension unit:mm
1.6 24 016
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[ : : 1 032 0.13
1 il
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Package dimension unit:mm | Package dimension unit:mm | Package dimension unit:mm
L 03 015
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Product Lineups
Packages

unit:mm
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Package dimension unit:mm
Bottom View
4.6Max 1.6Max
1.7Max 1.7Max
e
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DPAK+ [ New PW-Mold New PW-Mold2 S04
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

@TOSHIBA reserves the right to make changes to the information in this document and related Product without notice.

@®This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with
TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.

@®Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily
injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the
Product, or incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of
all relevant TOSHIBA information, including without limitation, this document, the specifications, the data sheets and application notes
for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions
for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or
applications; (b) evaluating and determining the applicability of any information contained in this document, or in charts, diagrams,
programs, algorithms, sample application circuits, or any other referenced documents; and (c) validating all operating parameters for
such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

@PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY
HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF HUMAN
LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for specific
applications as expressly stated in this document, Unintended Use includes, without limitation, equipment used in nuclear facilities,
equipment used in the aerospace industry, lifesaving and/or life supporting medical equipment, equipment used for automobiles,
trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety
devices, elevators and escalators, and devices related to power plant. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA
ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your TOSHIBA sales representative or contact us via our website.

@®Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

@Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

@®The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to
any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

@ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR
PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING
WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT
LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2) DISCLAIMS
ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION,
INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF
INFORMATION, OR NONINFRINGEMENT.

@®Product may include products using GaAs (Gallium Arsenide). GaAs is harmful to humans if consumed or absorbed, whether in the form
of dust or vapor. Handle with care and do not break, cut, crush, grind, dissolve chemically or otherwise expose GaAs in Product.

@®Do not use or otherwise make available Product or related software or technology for any military purposes, including without
limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile
technology products (mass destruction weapons). Product and related software and technology may be controlled under the
applicable export laws and regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the
U.S. Export Administration Regulations. Export and re-export of Product or related software or technology are strictly prohibited
except in compliance with all applicable export laws and regulations.

@Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING AS A
RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.

TOSHIBA

Toshiba Electronic Devices & Storage Corporation
Toshiba Electronic Device Solutions Corporation

https://toshiba.semicon-storage.com/

2022 Rev. 1.0






