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Over 300 customers worldwide
are using our MCDs.

Automotive Multi Function

Printer Printer Total Shipment:
—~— > 20 billion unit
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Surveillance camera Digital Camera Amusement machine Vending Machine Generator POS terminal
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Optometry Machine Lenz Grinder
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Bidet Drum type W/M R/F Cooling Fan Robotic cleaner
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- ~60V Next CD
CD X Standard MCD of “A”
CD-0.13G5 4.741mm?=3.14mm x 1.5Tmm

High Performance T
CD-0.13G4 Isolate LDMOS ~30V

CD-0.13G3  8/25/40/50/60V LDMOS w/o DTI

CD-0.13G2  8/18/25/30/40V LDMOS w/o DTI

CD-0.13G1 8/18V LDMOS w/o DTI

Next BiCD
BiCD-x ~9%V
BiCD-0.13G5

. } High Performance
BICD-0.13G4 <\ \cq Lomos 4ov-

BiCD-0.13G3 - 25/40/60/80/96V Isolated LDMOS w/ DTI

25/40/50/60V LDMOS w/ DTl Bi€CD-0.13G1 BiCD-0.13G2 - 80/96V LDMOS w/ DTI IR
2.748mm2=2.29mm X 1.20mm

{EKPE$RoON

= NEIRENZS, WHIK Ron Pi@iE,~
NiEi&E-LDMOS (FiX8ABE(H)
¥RonBH#R{E: 100~150mQ (BLEI(H)
5

BiCD-0.35 40V LDMOS w/ DTI

BiCD-0.6i 25/40/50V LDMOS w/o DTI
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Controller

Detection Using a
Digital Signal with 1s
and 0s

Motor Current
(Analog Information)

A/
o/ gl

(| Conversion |
|1 IO |1 ID

With Toshiba
riginal know-how
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{51

4%3%® 175000RPM
with Intelligent Phase Control lu =0.9A
without Intelligent Phase Control (LA=0) lu=1.5A

With Intelligent Phase Control Without Intelligent Phase Control (LA=0)

YOKOGAWA Normal @H1
Running 879 ¢

62.5M5/s

| -0. 50div
ms/div|

0.00400ms
T2

0.48000ms
A

0.48000ms
AT
0.47600ms
1/AT
2.10084kHz
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1
1

CH1 INPUT  [CHZ INPUT: CH4 INPUT Edge CHL INPUT | CHZNINPUT THA INPUT Edge
DC Full DC Full DC Full CH1

E P ; DC Full DC Full DC Full CH1
5.00 V/div  10.0 V/div 1.00 A/div 1.00 v ) ' )
10:1 10:1 10A:1V DCOFE A 500 V/div | 10.0 V/div 1.00 A/div 1.00 ¥

: : - 10:1 10:1 10A:1V DCOFF  #
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A 1
T 2
UVvLO
| IN1 ouT1l
> S
I I ontrol | | Pre- H-
! IN2 | Logic driver | | Brid ouT2
1 1 ri e
PO J O
N o o o ] e e e @
— ISD |
~\VREF Current
L Comp
;’ 1L GND /tRS

T HAIE], AEBVCCIRESETIFE (BT 2EREIR)
(TmA) e YR INTH#E

WS
NI, PIEBVCCIRESRRE (1pA) o
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RBEHELHFNRNES

(IN1,/IN2) BYIRZEXRIEFIVCC,

VCCRZERS, :lglﬁﬁauu.p%:t Max: 1pA

TOP 17455

14



e, SREEFNNSnEE=mnMASR

TB67S10x
series etc

XKEFWEBE20kVR ™~ mES

ASf=HsNRMCDRI LI — _
R ERGFHR SR » S HMCDETIZ AT | fig it 5 _ERIFHIIC,

15



10 JMtFHFE SRR (SiP,PMMCD)
EE600VisHIZ NS B MIE— 1 AN BDC-DCIEIR B ALt

SiP (System In Package) PMMCD (Power management MCD)

MCD (Controller) + IPD (500V,600V) DCDC+MCD
SiPHR 1 chipFE

r-l\;CD- Bl LN : Motor Control |
MCU il 3{) E / Drive =
= i a
R 2PKG 8 |=s
: =17
g 2MHz high speed PCDC
: Motor Control gl technology established
: S 4chHSW(MCD)
| 3 .|
: +
AR R BE—MCEIFT . sb i | | g 3chDCDC conyerter
IPD (500V,”600V) #1 MCD (Controller) fEFHSIP3; Ve S ./ < ' | LDO embarkati
AHEFE—TICA, , ) % ik
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D $t3$34EBLDCRIA, ¥ A AEAR(LIEHIF Closed loop/= Sk )

600V SiP) " Under Planning
ENCIEDE <k [ on Jooou [omn) 5

m TB67B000A ) 600V REIBHLIZHI

fama [12v [sar [ 5t oma [169] 3 32 [ 2.5n Jooov 3w ] E% |
Controller I TB6584A I IER At 40 o

[Pre-driver [[2ma] [ New 2mA 600V & BEAR{LIEH
e ) TC78BO41/42

By [ 3A [a0v [3%iR | E% ,,\ Fmmmmmmmm - .

' D urrent
( TC78B015A )( TC78B016 i TC78B025FTG _‘EW | Variation

; 2A [300 [ | 5 |
( TBG7BOO1/008 )
’ s
~ EFE EEE [ 128 /R&IE i + FIEF + FOE]
TBG605 | TC78B004FTG New %18 e e

rontrofier = TC78B027FTG
/Pre-driver m @

XN o s
J.58/18v /127 32 R 20mn [40v | 1275 3t P — @
"' TC78B002 ) TC78B006 | EhE: it )

~2017 | 2018 2019 2020~

17



TC78 B041 FNG/TC78 BO42 FTG 18-V/2mA 3-sensor type Sine wave

drive 3-Phas BLDC Motor controller

B W A

H-

m =EXE
B =R

Intelligent Phase Control:
BRERALER], THRIAE

=B RREREZKES
FEAL BN TNEE
AEERITHEE ERICESHEA
IEf%%
T{REEESERE : 6V~16.5V
BRIMEBIE: 05V + -4%
ERENE L Ak

« 2.1V-5.4V (TB6584 type)

« 0.2V-5.0V (TB6551 type)
B FEFGHERIGRAES

3,2.4,2,1and 0.8 pulse,electric angle

m AESV  35mARRIEL

Power device

HE~d

TC78B0O41FNG: SSOP30 TC78B042FTG: VQFN32



TB67B000AHG,AFG

600V/2A Sine-wave type 3-Phase BLDC Motor Driver

BRI SiP (System in Package)

B XEX SEXBE =— |° 5V 15V 280V

(359, = SRILE, 9514:1‘)1%) —_— L pmmmmemmopo-
M SiP : System in Package T :\ S P ‘? _______

=HI28+ IPD(600V) NE: B AFE{E, PCBRTFER
M 600V 2A =
M 180°,150° #£4H (MCD+IPD)

RIEE. SWEX 600V

B I ERNEAN
ERTTH ERIC

| W%Hﬁﬁb 'fyﬁ'ﬁ%BH%g)

B EEBrIAITH

H L/M/L./)IL/ThﬁE*.L/J”“

M FGRKH: 1or3 pulses / 360°

Bl Ta = -30 to 115°C

32.8mm
WRRDARUARE ¥ KD W0

11.4mm\ - 17.5 >
ARV ICA TB67BO0O0AHG : HDIP30 TB67BO00AFG : HSSOP34

AHG H £/~

AFG B =~+
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TC78B025FTG 18V/3.5A Sinewave 1-sensor type 3-phase BLDC Motor Driver

BRI W A ibZ

. 1 2V ;% il-—l RU?Q_‘% ea 4 Closed Loop keep motor speed fixed even VM changes.
(PCs, Servers, Games, etc.)

Ibﬁgel:ﬁlii“ ;EDDD L
m 1-Hall IE;Z;&/‘]sooﬁ;“& BEEZJ <VM=10,12,14V>
(EIRZ IR, BOM D

r
A- 35000

Rotation Speed [RPM]

— Closed Loop

WEEE[’HE$E’:*“ b EEE%E’EH&% 5000 <VM=10,12,14V>
{£S&HFH: Rds(on)(H+L)=0.2Q(typ.) 0 ) * 0 L L
SPI *&D Duty input to SPD [%]

REIEZKETEHEEE (NVM)

T{EBESGE: 4.5~16V

REZFRIPER: st (TsD) . RESE
(UVLO) . iBERP (OVP) . BBERAERP. iTHTGRP
(IsD) . HWHEERERIF (OCP) . BiIFEEZMRIF,

o ASHIE =R

"

QFN24
(4.0X4.0mm)
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TC78BO09FTG

AW A
SHRE, kR, HERESET 2

30V 3-phase BLDC Square wave Sensorless Pre Driver

AR
o 111

v Py

m T 120°~150° A% 75 K IREh
B B HiERER RN EFIFEEE S
mOESIEEBE. PWM G SEEEk12CiE§I BB 5% E
B Nch + Nch FilEzh
> SHALIZ| JIREHER IR
> Max.100mA sink, 200mA source
B EHEETECE
» 5.5 ~ 27V (HEITmRATEE: 30V)
m FHLIhFERA: OuA(type)
B N E Bk
B FGEL RN BiEE:N
B }E TEREIES
IR, 3R RE. 3. EEEFERP

mEE

QFN36

(5.0 x 5.0 mm)

BRAKE 28]

@ < o Q
Amz < & Tz
A5 5 %5 320
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% it A 3Bz C = M ER £
ERAGCHARY REES- RIS

TB6600 : .‘ . ISk
> =

@ ACDS ) FEESMRaHTRAE
(NPT ZERT 2 L ADMID ) »
TB67S109A _---E@*ff’.-.)' TB675209 | ADMD
S103A./S102A,/S101A ™ == o TB675249 | _ACDS J

-~ fg’ﬁ AGC
~¥ oo D

ﬁ 0v.73h 75 M B0V 3: 35”3 - AC'DS 4 L s W ADMD TB67S285 [<ACRS
TB67514 Serial
TB62213A o TB67S508 sLia

315 | S145,/5142 /5141 [ ADMD AGC Gen2

——— - 40V/Z 8A/4ﬁ§5 * ACDS ) TB67Sxxx
TBG75521 =D TB675289

7662260 TS§6657/§§6619 785122 TB675279 IEB 2.5V driver+128step
" ADMD /121 '
TB62261

________________> TB67S5116-a TC78H660FTG
TB67S512 G QFN16
—R_ =P

TB62262 @

H -
TB62212 —

(3x3mm)
SiRtE Low voltage+128step
TB67S158 TB675179 18V /2A/ 128%%

(3x3mm)

S—
1A O O OO O (Cmee ) mwe
~2017 2018 2019 2020~




TB67S]'28FTG o0V, 5.0A, 128step(max) 1ch Stepping Motor Driver
REMSHR

] ?TEHWL\ Il 4 ;‘vn% 3DE|:TE|]7|‘)1 #571:1] 2%% (R T AEET MR EEX IS TIEIR, H &S,
L,LﬁuE’JFZnu TB67S128FTG
&L B — T e 7 § i
LB Lacost | ok N A

87 LNOMECTD

B Multi-IfF | | eE e %@.S‘.‘.‘.@F_\Z )
;C1|E€C k:;ﬁn I;E.J*D %'f—_l'? %J (" [ Fixed Mixed Decay ] [ Selectable Mixed Decay] )
5= B i B

-0.25Q (EEM+REM; HEE)
B P oE ' rN-
2. FFH. 1/4F5. 1/8%. 1/165F. 1/32%. EIEh R

V/6iS, 112851
] %Eﬁll‘ﬁﬁiﬂ"ﬂl}]“ —

_>1i/ W 1_/)II..\ A,_\ J:EE:E1_L\ EE:*)-LJ\ﬁ;:FEgT%*F
B FHMRIFERNNIR

—»QFN64 (9mm X9mm) N
( n ~Active Gain Conrroi

= R i

FrhrRLb R

TB67S128FTG

» |

Il AGC optimizes the required current.
Energy is saved.

“AGC"”
feedback

Motor current

= - - H Benefit for customers
. EF I:Fl *1: ACDS is "Advanced Current Detect System -
*2 : ADMD is “"Advanced Dynamic Mixed Decay” * Current auto fitting / No step-out
*3 : AGC is “Active Gain Control” =>Eco / Low PD / Low heat generation




TC78H67OFTG 18V, 2.0A, 128step(max) 1ch Stepping Motor Driver
7712

B A, mEEGk EHEINFTEN. FEEmN.
AR NI EREF

.,_l/_\,
IR al $
B Multi-I/F ;'—r'Reg B2 1A o
—Clock-in =5 B 1THH ﬁ% %g‘*l—%ﬁ\\
. I{’ﬁ %E VM MODE1/CW-CCW/CLK ,ﬂ%; \@
-2.5~16V (BIBEHIEF: 1.5~5.5V) A
B {ESENIE i e
~0480 (BFEM+EEM; SaAE) I
W 5
-2%. FH. 17485, 1/8%. 1/165. 1/328.
1/64%. 1/128F1517
B ACDS
— B EE A B o 4
B TN A
—0.TuA (type) W E~F

B Z2IhkE

g . REPE. BYVLAEFRERF
B FHEHRIEEN N

—»QFN16 (3mmX3mm) ‘



B8 Rl B SR Eh 8% s 2%

AT E7R RSB

e TB67H303 TB67H420
TB67H400A
e ) (A -
TB67H302 TB67H410 = TC785122
/5121 4ch
2ch [ 4ch | TB67H452
TB67H400A TC78S122
15V 2ch /5121 1 H bridge
TBG7H450/451 /Current Monitoring
TB6612FNG TB67H45x

SOP8
4.9x6.0mm 2ch

1ch i s¢h 18v_|b21adl 1ch | @
TB67H301 B 4 TC78H630 — lTBG7H480/481FNG|

TB67H410 A o 18~7.0V
e sy g 2cn ) TB67H651_| e

PKG < el & TB67H660FNG/FTG . .
o o] o | 'r"‘v el e — = TB67H653 |, . o oo

TC78H600 || TC78r610 [ ? TC78H620 =Pt TC78H621 2.5V Driving
PKG

iy

25



TB67H450FNG, H451FNG

AW A
_EEELIEIN
W TED R E AR
W TUigE

LJREH =

B X AHTSSOPS pinffiE, BURKA
H B{EFII0FE: Max.1pA

W ESERE:
Rds(on)(H+L)=0.6Q (BREI(E)
B T{EERETEHE:
VM=4.5F44V

B oSS PWMIERIREHA] E32PWMIRE)
o] 3@ VREFER [E A4 N BB PR IA T

B N E SR IhEE
ISD, TSD, UVLO

IS

M H450: £7=F H451; =/~=/

50V/3.5A 1ch Brushed DC Motor Driver

H1EE
A 1
VM H
VCC ®
. i
TSD H — UVLO
IN1 ouT1
—»( —C
Control | | Pre- | | H-
IN2 Logic driver Bridde ouT2
_>( g 4(
4 ISD |
VREF Current
| : Comp
’;’ 7 1.GND LRS

HTSSOPS8
(4.9%6.0mm)




= TYoshiba Motor Driver IC

Battery application
—m Smart toys
narrl:e TC78H611FNG| TC78H621FNG | TC78H630FNG TC78H651FNG | TC78H653FTG
' i
ch 2ch 1ch 2ch | 2ch/
Rated |  2ch:8V/2.5A
value(Peak 18V/1.1A 18V/2.1A 7V/1.6A | . 8V/5A
. I
Operating VCC=2.7V~5.5V _ ~ _ ~
Standby Built-in Bui‘t-in
function Standby current is OpA(typ) Standby current is OpA(typ)
PWM drive Direct PWM DireciiI PWM
Mod Forward/Reverse/ Forward/Reverse/ Forward/Reverse/ Forward/Reverse/Stop/ | Forward/Reverse/
ode Brake/Stop/Standby Stop/Standby Brake/Stop/Standby Standby | Brake/Stop/Standby
i Smart curtain
Detection Over thermal, Over current, Over thermal, Over current,
function Under Voltage Under }Ioltage
| 2ch:0.22Q(typ.) "
Ron 0.8Q(typ.) 0.4Q(typ.) 0.22Q(typ.) | 10.11Q(typ.)
backade TSSOP16 TSSOP16 | QFN16
9 (5.2x6.4mm) (5.2x6.4mm) | (3.0%x3.0mm)

TOSHIBA

27



(1) BLDCE#H#EZEHIIC —=mi%k—

Under Planning Phases Maximum Ratings COTOantat Lead Angle Control
Under Development
New Item o
o [}
hg:’;dtﬁéf proof pack Voltage Current £ 2
= - ) 2
- o = = ™ o Q
— o -— -— o
ko) o “ 2] c c c e}
= E 2 E = g gg
Part Number £ a 2 g @ = 2 3 Temp. Range Ta Package
o) o S . o) £ g &
© o » ? k= Qo £ 2
5 o z °
n i 5
= <
[}
T
TB6575FNG b ° ° 5.5 0.020 ) ° ° -30 to +105°C SSOP24
TB6551FAG b ° ° 12 0.002 3 ° ° -30to +115°C SSOP24
TB6556FG b ° ° 12 0.002 3 ° ° ° -30to +115°C SSOP30
TB6584AFNG b ° ° 18 0.002 3 ° ° ° -30to +115°C SSOP30
TB6584FNG b ° ° 18 0.002 3 ° ° ° -30to +115°C SSOP30
TB6586AFG b ° ° 18 0.002 3 ° ° -30to +115°C SSOP24
TB6586BFG b ° ° 18 0.002 3 ) ° -30to +115°C SSOP24
TB6586FG ¥ ° ° 18 0.002 3 ° ° -30to +115°C SSOP24
TB6631FNG ¥ ° ° 18 0.002 3 ° ° ° -30to +115°C SSOP30
TB6634FNG ¥ ° ° 18 0.002 3 ° ° ° -30to +115°C SSOP30
TB67B054FTG b ° ° 18 0.002 3 ° ° ° -30to +115°C QFN32
TC78B041FNG * b ° ° 18 0.002 3 ° ° ° -40to +115°C SSOP30
TC78B042FTG * b ° ° 18 0.002 3 ° ° ° -40to +115°C QFN32




(1) BLDCEEHFEHIIC —=m&x®—

; Phases Maximum Ratings Commutat Lead Angle Control
Under Planning [e]g}
Under Development " _
New Item Voltage  Current 5 . @ ~ T=
Moisture-proof pack . = 9 g— = o = .% g =
product = 2 LD 5 E o g_ TS S
Part Number = % g 2 g é S E % 3 Temp. Range Ta Package
§ = g 2 g g 2 g8 &
; sz ¥
[TC78B002FNG w [ o 18 1.5 1 (K o -40 to +105°C SSOP16
TC78B002FTG AT [ ) ® 18 1.5 1 (K o -40 to +105°C QFN16
[TC78B025FTG % o ® 18 4.0 1 (K [ ® [ o -40 to +105°C QFN24
TC78B027FTG % ® e 18 0.200 1 (K o ® [ [ J -40 to +105°C QFN24
[TB6633AFNG DAY e [ 25 1.0 [ ® ® -30 to +105°C SSOP24
[TB6633FNG DAY o ® 25 1.0 ® ® o -30 to +105°C SSOP24
TB67BO0TAFTG AT ® ® 25 3.0 ® ® o o -40 to +105°C QFN36
[TB67BO0TFTG w o () 25 3.0 o o [ ® -40 to +105°C QFN36
TB67BO0BAFNG AY ® o 25 3.0 o o o [ -40 to +105°C SSOP24
[TB67BO0BAFTG DAY [ () 25 3.0 () o [ ® -40 to +105°C QFN24
[TB67BO08BFNG AY ® ® 25 3.0 ® ® o o -40 to +105°C SSOP24
[TB67BO08BFTG DAY [ e 25 3.0 [ ® o ® -40 to +105°C QFN24
[TB67BO08CFNG W o ® 25 3.0 ® ® o ® -40 to +105°C SSOP24
[TB67BO08CFTG AT ® ® 25 3.0 ® ® o o -40 to +105°C QFN24
[TB67BO08FNG w [ o 25 3.0 o [ ® ® -40 to +105°C SSOP24
TB67B008FTG AY ® ® 25 3.0 ® o o [ -40 to +105°C QFN24
[TB67Z800FTG DAY [ e 25 3.0 -40 to +105°C QFN36
TC78BO15FTG Y ® ® 25 3.0 1 () o ® -40 to +85°C QFN36
[TB6603FTG A ® o 30 0.020 3 ® o -30 to +85°C QFN36
[TB6604FTG W o o 30 0.020 3 [ [ -30 to +85°C QFN48
[TB6605FTG AT ® o 30 0.020 3 e o o -30 to +85°C QFN36
TC78BO09FTG *Yr ® ® 30 0.240 ® ® ® ® o -40 to +105°C QFN36
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(1) BLDCEEHEHIIC —=m&x2—

, : Commutat
Under Planning Maximum Ratings ion Lead Angle Control
Under Development o
New Item Voltage  Current 2 w o
Moisture-proof pack » 2 5 T o Q
product o) o) o) @ = =3 c 2= 8
@ 3 z = 5 = o oo
Part Number = = &) 2 2 o = 2 *g o Temp. Range Ta Package
1 o C = 8 _.U_J' (%]
° S & g & £ 3 £E° &
T = > S
T < =
<
[TC78B0O04AFTG ¥ ° ° 31 0.100 3 ° ° -30 to +85°C QFN40
[TC78B015AFTG ¥ o ° 36 3.0 1 ° ° . -40 to +85°C QFN36
[TC78B015BFTG S ~c ) ) 36 3.0 3 ° . ° -40 to +85°C QFN36
[TC78B015CFTG S~ ) ) 36 3.0 3 ° . ° -40 to +85°C QFN36
[TC78BO06AFNG ¥ ° ° 40 0.020 1 ° ° -40 to +105°C SSOP16
[TC78BO0BAFTG e ° ° 40 0.020 1 ° ° -40 to +105°C QFN16
[TC78B006BFNG e ° ° 40 0.020 1 ° ° -40to +105°C SSOP16
[TC78B006BFTG e ° ° 40 0.020 1 ° ° -40to +105°C QFN16
[TC78BO06CFNG ¥ ° ° 40 0.020 1 ° ° -40 to +105°C SSOP16
[TC78BO006CFTG ¥ ° ° 40 0.020 1 ° ° -40to +105°C QFN16
[TC78BO06FNG e ° ° 40 0.020 1 ° ° -40to +105°C SSOP16
[TC78B006FTG e ) ° 40 0.020 1 ° ° -40to +105°C QFN16
[TC78B016FTG e ° ° 40 3.0 3 ° ° ° ° -40 to +105°C QFN36
[TB6585AFTG e ° ° 45 1.8 3 ° ° ° -30 to +85°C QFN48
[TB6585FG e ) ) 45 1.8 3 ° ° ° -30 to +85°C HSOP36
[TB6588FG e ) ) 50 25 ° ° ° -30to +105°C HSOP36
[TB67BO00FG e ) ) 500 20 3 ° ° ° -30 to +115°C HSSOP34
[TB67BO00HG - ° ° 500 20 3 ° ° ° -30to +115°C HDIP30
[TB67BO00AFG * e ) ° 600 2.0 3 ° ° ° -30to +115°C HSSOP34
[TB67BO00AHG * - ° ) 600 20 3 ° ° ° -30to +115°C HDIP30




(2) T

HIXEHIC —F= sk (CLKEHA) O—

Note (1): Low voltage Detection
Motor Type Interface = Maximum Ratings

(2): Over Current Detection

Stepping Mode Protection

Under Planning

Under Development = € '% S W = (3): Heat Detection

New Item 5 Y O = = 2

Moisture-proof pack o3 2 D5 = % Temp. Range T»  Package

product 5 8 E, o wo
TB6613FTG K| @ ° 6 0.8 ° ° ° ° -20 to +85°C QON44
TB6608FNG - ° ° 15 0.8 ° AR ° ° -20 to +85°C SSOP20
TC78H670FTG *| e ) 18 2.0 ° oo e ° ° -40 to +85°C QFN16
TC78S600FNG - ° ° 18 1.0 ° o o |0 ° ° -20 to +85°C SSOP20
TC78S600FTG - ° ° 18 1.0 ° o o |0 ° ° -20 to +85°C QFN24
TB6615PG - ° 28 0.4 oo -30 to +85°C DIP16
TB62211FNG K| @ ° 40 1.0 ° R ° ° ° ° -20 to +85°C |[HTSSOP24
TB62214AFG ¥ ° ° 40 2.0 [ o o |0 ° ° ° ° -20 to +85°C HSOP28
TB62214AFNG Y| o [ 40 2.0 [ K RK) ° ° [ [ -20to +85°C  |HTSSOP48
TB62214AFTG bie ° ° 40 2.0 ° o o e . . ° ° -20 to +85°C QFN438
TB62215AFG * ° ° 40 3.0 ° o o |0 . ° ° ° -20 to +85°C HSOP28
TB62215AFNG xS ° ° 40 3.0 ° oo | e ° ° ° ° -20 to +85°C  |HTSSOP48
TB62215AFTG w| e [ 40 3.0 ° A RK ° ° ) ) -20 to +85°C QFN48
TB62215AHQ - [ [ 40 3.0 [ K RK) ° [ [ [ -20 to +85°C HZIP25
TB62262FTAG bie ° ° 40 1.5 ° oo e ° ° ° ° -20 to +85°C QFN36
TB62262FTG Y ° ° 40 1.8 ° o o |0 ° ° ° ° -20 to +85°C QFN48
TB62269FTAG K| e ° 40 1.8 ° IR ° ° ° ° -20 to +85°C QFN32
TB62269FTG ¥ ° ° 40 1.8 ° BRI ° ° ° ° -20 to +85°C QFN48
TB6560AFG - ° [ 40 2.5 [ °o | e ° |0 ° -30 to +85°C HQFP64
TB6560AFTG - ° ° 40 2.5 ° K oo ° -30 to +85°C QFN48
TB6560AHQ - ° ° 40 3.5 ° K oo ° -30 to +85°C HZIP25
TB67H452FTG * ° [ 40 3.5%2ch [ o o |0 ° ° ° ° -20 to +85°C QFN48
TB67S215FTAG * ° ° 40 2.5 ° o o |0 ° ° ° ° -20 to +85°C QFN36
TB67S508FTG w| e [ 40 3.0 [ K RK ° ° [ ) -20 to +85°C QFN36
TB67S512FTAG Y ° ° 40 2.0 ° o o | e . ° ° ° -20 to +85°C QFN36
TB67S522FTAG bie ° ° 40 2.8 ° oo |0 . ° ° ° -20 to +85°C QFN36
TC78S122FNG LS ° ) 40 2.0x2ch ° o o |0 ° . ° ° -20 to +85°C  |HTSSOP48
TC78S122FTG K| o ° 40 2.0x2ch ° R ° ° ° ° -20 to +85°C QFN48
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HIXEHIC —F= Mm%k (CLKEHA) @—

Motor Type Interface

Protection Note (1): Low voltage Detection
(2): Over Current Detection

(3): Heat Detection
Temp. Range Ta

Maximum Ratings Stepping Mode

Under Planning
Under Development
New Item

Moisture-proof pack
product

Package

Unipolar
Constant
Supply

Current Cont.
Single Power

Acrive Gain
Control

TB6600FG -| @ ) 50 45/5.0 ) e o000 o ® ® ® -30 to +85°C HQFP64
TB6600HG -| @ ) 50 45/5.0 ) e o 0o 00 ® ® ® ® -30 to +85°C HZIP25
TB67S102AFNG | @ ® 50 4.0 ® e o0 o ® ® ® -20 to +85°C | HTSSOP48
TB67S102AFTG | @ ® 50 4.0 ® e o0 ) ® ® ® -20 to +85°C QFN48
TB67S103AFTG | @ ® 50 4.0 ® e/ oo 0 0|0 ® ® ® ® -20 to +85°C QFN48
TB67S109AFNG Y| @ ) 50 4.0 ) o o 0o 0o 0 0 ) ) ) ) -20 to +85°C | HTSSOP48
[TB67S109AFTG | @ ) 50 40 ) o o o 0o 0 0 ) ) ) ) -20 to +85°C QFN48
TB67S128FTG | @ ) 50 5.0 ) o o 0o 0 0 0 ) ) ) ) -40 to +85°C QFN48
TB67S209FTG | @ ® 50 40 ® o o 0o 0 0 0 ) ® ) ) -20 to +85°C QFN48
TB67S249FTG | @ ® 50 45 ) o o 0o 0 0 0 ) ) ) ) -20 to +85°C QFN48
TB67S269FTG w| @ ) 50 2.0 ) e o 0o 0 0 0 ) ® ® ® -20 to +85°C QFN48
TB67S279FTG | @ ) 50 2.0 ) e o 0o 0 0 0 o ) ) ® -20 to +85°C QFN48
TB67S289FTG | @ ) 50 3.0 ) e/ oo 0 0|0 o ® ® ® -20 to +85°C QFN48
TB67S580FNG o | @ ® 50 1.6 ® e oo 0 0|0 ® ) ® ® -40 to +85°C | HTSSOP28
TB67S581FNG o | @ ® 50 2.5 ® e/ 0o/0o 0 0|0 ) ® ® ® -40 to +85°C | HTSSOP28
TB67S158FTG A e |0 80 3.0x1ch LK) o ® ® ® -20 to +85°C QFN48
TB67S158FTG e e |0 80 1.5x2ch K ® ® ® ® -20 to +85°C QFN48
TB67S158NG DA o |0 80 1.5%2ch LK) o o () o -20 to +85°C SDIP24
TB67S179FTG A o |0 80 1.5 ) o o o 0 0 0 ) ) ) ) -20 to +85°C QFN48
TB67S142FTG DA o |0 84 3.0 ) e o |0 ) ) ) ) -20 to +85°C QFN48
TB67S142HG - e |0 84 3.0 ® o o |0 ) ) ) ) -20 to +85°C HZIP25
[TB67S142NG DA e |0 84 3.0 o oo |0 ) o o [ -20 to +85°C SDIP24
TB67S149FG DA o |0 84 3.0 ® e o 0o 0 0 0 ) ) ) ) -20 to +85°C HSSOP28
TB67S149FTG DA o |0 84 3.0 ) e o 0o 0 0 o0 ) ) ® ® -20 to +85°C QFN48
TB67S149HG - e |0 84 3.0 ) o o o o 0 0 ) ) ) ) -20 to +85°C HZIP25
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, Motor Type Interface =~ Maximum Ratings Stepping Mode Protection Note (1): Low voltage Detection
Under Planning - = (2): Over Current Detection
Under Development = c ©
New Item 5 S O] (3): Heat Detection
. > 2 v
Moisture-proof pack . s =
product >, V] é
[TC78H651AFNG ¥ ° ° 8 2.0 K ° ° ° -40 to +105°C TSSOP16
[TC78H653FTG * ° ° 8 2.0 o e ° ° ° -40 to +105°C QFN16
TC78H6T1FNG LS ° [ 18 1.1 K ° ° ° -30 to +85°C TSSOP16
[TC78H621FNG W [ [ 18 1.1 K ° ° ° -30 to +85°C TSSOP16
[TC78H660FNG ** * ° ° 18 2.0 ° oo ° ° ° ° -40 to +85°C TSSOP16
TC78H660FTG i *| e ° 18 2.0 ° oo ° o ° ° -40 to +85°C QFN16
TB6674FAG - ° ° 24 0.2 ° ° ° ° -30 to +85°C SSOP16
[TB6674FG - ° ° 24 0.4 ° ° ° ° -30 to +85°C HSOP16
[TB6674PG - ° ° 24 0.4 ° ° ° ° -30 to +85°C DIP16
TB62208FG Y| e ° 40 1.8 ° K ° ° ° ° -20 to +85°C HSOP28
TB62208FNG LS ° ° 40 1.8 ° oo ° ° ° ° -20 to +85°C HTSSOP48
[TB62208FTG LS ° ° 40 1.8 ° K ° ° ° ° -20 to +85°C QFN48
TB62210FNG W ° ° 40 1.0 ° oo e ° ° ° ° -20 to +85°C HTSSOP24
TB62212FNG | e ° 40 1.5x2ch ° oo ° ° ° ° -40 to +85°C HTSSOP48
TB62212FTAG K| e ° 40 1.5x2ch ° K ° ° ° ° -40 to +85°C QFN48
TB62213AFG *| e ° 40 3.0 ° o o |0 ° ° ° ° -20 to +85°C HSOP28
TB62213AFNG ¥ ° ° 40 3.0 ° oo e ° ° ° ° -20 to +85°C HTSSOP48
TB62213AFTG Y| e ° 40 3.0 ° o o e ° ° ° ° -20 to +85°C QFN48
TB62213AHQ - ° ° 40 3.0 ° o o e ° ° ° ° -20 to +85°C HZIP25
TB62218AFG Y| e ° 40 2.0 ° AR ° ° ° ° -20 to +85°C HSOP28
TB62218AFNG | e ° 40 2.0 ° oo |0 ° ° ° ° -20 to +85°C HTSSOP48
TB62218AFTG Y| e ° 40 2.0 ° AR ° ° ° ° -20 to +85°C QFN48
[TB62261FTAG * ° ° 40 1.5 ° o o e ° ° ° ° -20 to +85°C QFN36
TB62261FTG Y| e ° 40 1.8 ° o o |0 ° ° ° ° -20 to +85°C QFN48
[TB6562AFG - ° ° 40 1.5 ° o o |6 ° ° ° -20 to +85°C SSOP30
[TB6562ANG - ° ° 40 1.5 ° o o @ ° ° ° -20 to +85°C SDIP24
[TB67S213FTAG * ° ° 40 2.5 ° o oo ° ° ° ° -20 to +85°C QFN36
[TB67S511FTAG * ° ° 40 2.0 ° o oo ° ° ° ° -20 to +85°C QFN36
[TB67S521FTAG K| e ° 40 2.8 ° oo e ° ° ° ° -20 to +85°C QFN36
TC78S121FNG *| e ° 40 2.0x2ch ° oo e ° ° ° ° -20 to +85°C HTSSOP48
TC78S121FTG K| e ° 40 2.0x2ch ° oo e ° ° ° ° -20 to +85°C QFN48
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Under Planning Motor Type Interface  Maximum Ratings Stepping Mode Protection Note (1): Low voltage Detection
Under Development (2): Over Current Detection
New Item - 5 _Z: (3): Heat Detection
Moisture-proof pack = E o
product o e o a
ks 3 = 2
Part Number 8- = £ = Temp. Range Ta  Package
= © O 8
) + s >
C > g
8 £ Ey
< n
TB67S101AFNG *| e ° 50 40 ° o oo ° ° ° ° -20 to +85°C | HTSSOP48
TB67ST101AFTG Ag ° ° 50 4.0 ° o o e ° ° ° ° -20 to +85°C QFN48
TB67ST0TANG - ° ° 50 4.0 ° o oo ° ° ° ° -20 to +85°C SDIP24
TB67S105FTG S ° ° 50 3.0 ° o | e ° ° ° ° -20 to +85°C QFN48
TB67S261FTG * ° ° 50 2.0 ° o oo ° ° ° ° -20 to +85°C QFN48
TB67S265FTG * ° ° 50 2.0 ° oo ° ° . ° -20 to +85°C QFN48
TB67S285FTG * ° ° 50 3.0 ° oo ° ° ° ° ° -20 to +85°C QFN48
TB67S111PG * ° 80 1.5 oo ° ° ° ° -20 to +85°C DIP16
TB67S158NG - ° o | o 80 1.5x2ch oo ° ° ° ° -20 to +85°C SDIP24
TB67S141FTG ¥ ° ° 84 3.0 ° oo e ° ° ° ° -20 to +85°C QFN48
TB67S141HG - ° ° 84 3.0 ° oo e ° ° ° ° -20 to +85°C HZIP25
TB67S141NG ¥ ° ° 84 3.0 ° o e e ° ° ° ° -20 to +85°C SDIP24
TB67S145FTG * ° ° 84 3.0 ° oo ° ° ° ° -20 to +85°C QFN48




(3) BDCHHIEENIC —F=gatk(D)—

(2): Over Current Detection
(3): Heat Detection

Maximum Ratings Protection (4): Large Mode
O:Latch type

Under Planning

Under Development Voltage Current 8 § = = o:Non latch type
Part Number hew ftem 23S a 9 a Temp. Range T Package
Moisture-proof pack I\ [A] Y : S‘ %) P ge fa 9
|

product O N ) —
[TB6613FTG w 6 0.8 1.50 8 [ (] o -20 to +85°C QON44
[TC78H651AFNG DAY 8 2.0 0.22 2 [ ] [ ) O o -40 to +105°C TSSOP16
[TC78H653FTG w| @ 8 2.0/4.0(4) 0.22/0.114) 2/14) [ ] [ ] O o -40 to +105°C QFN16
[TB6552FNG DAY 15 1.0 1.50 2 o -20 to +85°C SSOP16
[TB6552FTG w 15 1.0 1.50 2 o -20 to +85°C QFN16
[TB6612FNG w 15 3.2 0.50 2 [ ] o -20 to +85°C SSOP24
[TC78H600FNG w 18 1.0 1.20 2 [ ] [ ] O ¢ -20 to +85°C SSOP20
[TC78H600FTG - 18 1.0 1.20 2 [ ] [ ] O o -20 to +85°C QFN24
[TC78H610FNG DAY 18 1.0 1.20 2 [ ] O o -20 to +85°C SSOP16
TC78H611FNG w 18 1.1 0.80 2 [ ) O o -30 to +85°C TSSOP16
[TC78H620FNG DAY 18 1.0 1.20 2 (] O o -20 to +85°C SSOP16
[TC78H621FNG w 18 1.1 0.80 2 [ ] O o -30 to +85°C TSSOP16
[TC78H630FNG PAY 18 2.1 0.40 1 (] O o -30 to +85°C TSSOP16
[TC78H660FNG ** w 18 2.0 0.48 2 [ ] [ J (] O O -40 to +85°C TSSOP16
[TC78H660FTG * w 18 2.0 0.48 2 [ (] (] O @) -40 to +85°C QFN16
[TB62212FNG w| @ 40 2.0/4.04) 2.20/1.10(4) 4/2(4) [ ] [ ] (] O @) -40 to +85°C HTSSOP48
[TB62212FTAG w| @ 40 2.0/4.0(4) 2.20/1.10(4) 4/2(4) [ ] L J (] O @) -40 to +85°C QFN48
TB62216FG DAY 40 2.5 1.00 2 [ ] [ ] (] O @) -20 to +85°C HSOP28
[TB62216FNG w 40 2.5 1.00 2 [ ] L J [ J O O -20 to +85°C HTSSOP48
TB62216FTG w 40 2.5 1.00 2 [ ] [ J [ J O O -20 to +85°C QFN48
[TB6561FG - 40 1.5 1.50 2 [ ] ¢ o -20 to +85°C SSOP30
[TB6561NG - 40 1.5 1.50 2 [ ] ¢ o -20 to +85°C SDIP24
[TB6640AFTG w 40 3.0 1.00 1 [ ] ( O/ O/ -40 to +85°C QFN48
[TB6640FTG w 40 3.0 1.00 1 [ ] ( O/ O/ -40 to +85°C QFN48
[TB67H301FTG - 40 3.0 1.00 1 [ ] (] O/ O/ -40 to +85°C QFN24
[TB67H452FTG w| @ 40 3.5/5.04) 0.60/0.304) 4/2(4) [ ] L J [ J O @) -20 to +85°C QFN48
TC78S121FNG w| @ 40 3.5/5.0(1) 0.60/0.304) 4/2(4) [ ] L J (] O O -20 to +85°C HTSSOP48
[TC78S121FTG w| @ 40 3.5/5.0(1) 0.60 /0.30(4) 4/2(4) [ ] [ ] (] O O -20 to +85°C QFN48
[TC78S122FNG w| @ 40 3.5/5.0(1) 0.60 /0.30(4) 4/2(4) [ ] [ ] [ ) O O -20 to +85°C HTSSOP48
[TC78S122FTG w| @ 40 3.5/5.0(1) 0.60/0.304) 4/24) L L [ O O -20 to +85°C QFN48
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(3) BDCEBHIEENIC —F= Mm% —

Note (1): Low voltage Detection
(2): Over Current Detection
(3): Heat Detection
(4): Large Mode

Under Planning Maximum Ratings Protection

o : e o 5 5 s ousme
Part Number ’\gfc')sdtﬁgf'prmf pack i o e 3 *g E—)_ Temp. Range Ta Package
ks 3 £ S

TB6559FG - 50 2.5 1.30 1 o ] o o -30 to +85°C HSOP16
TB6568KQ - 50 3.0 0.55 1 [ J [ O O -40 to +85°C HSIP7
TB6569FG - 50 45 0.55 1 [ [ [ O O -40 to +85°C HSOP16
TB6569FTG w 50 45 0.55 1 [ ) [ [ O O -40 to +85°C QFN32
TB6641FG - 50 45 0.55 1 [ [ [ ] O O -40 to +85°C HSOP16
TB6641FTG PA¢ 50 4.5 0.55 1 [ (] o O O -40 to +85°C QFN32
TB6642FG - 50 4.5 0.55 1 o [ ] O/ O/ -40 to +85°C HSOP16
TB6642FTG PA¢ 50 4.5 0.55 1 (] [ ] O/ O/ -40 to +85°C QFN32
TB6643KQ - 50 45 0.55 1 ] [ J O O -40 to +85°C HSIP7
TB67H302HG - 50 5.0 0.40 2 [ ) [ J [ O O -30 to +85°C HZIP25
TB67H303HG - 50 10.0 0.20 1 ] (] [ ] O O -30 to +85°C HZIP25
TB67H400AFNG w| @ 50 4.0/8.04) 0.49/0.25(4) 2/14) [ ) [ J [ O O -20 to +85°C HTSSOP48
TB67H400AFTG w| @ 50 4.0/8.04) 0.49/0.25(4) 2/14) [ ) [ J [ O O -20 to +85°C QFN48
TB67H400AHG - [ J 50 4.0/8.04) 0.49/0.25(4) 2/14) [ [ J [ O O -20 to +85°C HZIP25
TB67H400ANG - [ J 50 4.0/8.04) 0.49/0.25(4) 2/14) [ [ J ([ O O -20 to +85°C SDIP24
TB67H401FTG w| @ 50 3.0/6.0(4) 0.49 7/ 0.245(4) 2/1(4) o () [ J O O -20 to +85°C QFN48
TB67H410FTG w| @ 50 2.5/5.0(4) 0.80/0.40(4) 2/14) [ [ J [ O O -20 to +85°C QFN48
TB67H410NG w| @ 50 2.5/5.0(4) 0.80/0.40(4) 2/1¢4) [ ) [ ] ([ O O -20 to +85°C SDIP24
TB67H420FTG w| @ 50 4.5 /9.04) 0.33/0.17(4) 2/14) [ [ J [ ) O O -20 to +85°C QFN48
TB67HA450FNG * w 50 3.5 0.60 1 [ [ J [ O o -40 to +85°C SSOP8
TB67H451FNG * w 50 35 0.60 1 o ] () ¢ o -40 to +85°C SSOP8
TB67H480FNG *x w 50 2.5 0.40 2 [ [ [ O o -40 to +85°C HTSSOP28
TB67H481FNG *x w 50 2.5 0.40 2 [ ) [ J [ O o -40 to +85°C HTSSOP28
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RZ5 IR

Discrete Device

D SELEEENET S| | ¢-MOS Standard Logic | | One Gate Logic (L-MOS) |
Bus Switch ” Level Shifter |
DSBS REINSTERN| | MOS FET/BJT/BRT || Power Management IC(LDO) |
Diode (SBD/ESD/PLN etc.) | OP-AMP/Comparator |
RF device (Switch/IC/BJT/Di) |
TGS al D-IGBT | Bipolar Transistor |
Intelligent Power Device |\ Diode |
| Opto Device I \ Photo Coupler(Tr.) H Photo Coupler(Logic) |

\ Optical Fiber Link |

|  High Power Device |
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HVIPDAY 3 FB $Ttsk
HVIPDB R RAFiFZ/MEIBLDCEBHIMAFR, MNTIi==iA. EBitl. FKRVZF

Ventilator
Washing- = - Fan

machine g >Maximum rating
A’% S5 water heater Voltage: 600V/500V/250V
| N\ Current: 0.7A~3A

i
=

brushless DC motor

High Voltage Intelligent

B e ' IC with a function of driving
e / L the brushless DC motor directl '(D
: -

S Intelligent Power Devices
/ﬁrCleaner ’ —t
= Driver
Dish-Washer o Controlo
o Protection
) ] — 1 4 AA A
Massage chair Refrigerator ; , ——
\ Microcontroller Position detection signal /
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AT /MR BHIRENRIHVIPD A mix

L

development

Planning

Under

Function
Forward/Reve .
Hall ) Rotation pulse
Product name p Package
Sensor rse sel.ectlon selection pin Over Over Under g
. pin current temp voltage
input <FR> <FGC>
TPD4151K/F 250V/1A v v = (%4 4 v DIP26/
HSSOP31
TPD4142K 4 — v
500V/1A DIP26
TPD4146K - v v
TPD4152F
TPD4123K — - - v v v
500V/1A
TPD4123AK = = = = (4 4
TPD4144K — — - v v v
500V/2A DIP26
TPD4144AK — — — — v v
TPD4135K = = = (4 v (V4
500V/3A
TPD4135AK = = = = 4 (4
TPD4164F* 600V/(2)A — — — v v v HSSOP31
TPD4204F 600V/2.5A = = = (74 (%4 (4
TPD4206F 500V/2.5A = = = (74 4 v SSOP30
TPD4207F 600V/5.0A = = = (4 (4 v
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1EZRE BB HVIPD = ik
S HHRESMDAR

Function
F d/R .
Product name Hall rzreviaezec/:tig\llwe FOEHID PLISE Over Over Under PaCkage
Sensor ] selection pin
: pin current temp voltage
input <FR> <FGC>
TPD4123K — — — v v v
500V/1A
TPD4123AK — - - — v v
>ine TPDAl44K 500V/2A — — _ v v v DIP26
Wave TPD4144AK - = - - v v
type TPD4135K S00V/3A - — — v v v
(180°) TPD4135AK - - - — v v
TPD4164F 600V/2A — - - v v v HSSOP31
o TPD4204F 600V/2.5A — = - v v v
M TPD4206F 500V/2.5A — = - v v v SSOP30
TPD4207F 600V/5.0A — — v v v

Small:53% n
Thin:56%

DIP26: 32mm X 13mmX3.6mm SSOP30: 20mmX11mmX2mmHSSOP31 : 17.5mm X 8.4mmX2mm 46



MOSFETRIRBYIE 5%k 3

B MOSFET achieve lower power loss than single chip solution with IGBT = MOSFET multi module

B SMD package for compact design and auto-mounting process = SSOP30 pin package

Conventional product New product
Product
TPD4123/44K (AK) TPD4204F
Chip structure Lchip Multichip
P (IGBT+FRD+Driver IC in 1chip) (r-MOSVII HSD 6pcs and Driver IC 1pc)
DIP26: 32mmX13mmX3.6mm SSOP30: 20mmX1lmmX2mm
Package o Small:53%
- - " Thin:56%
[TTITT TR : N
Current(DC) 1A/2A Higher current > 2.5A
|
Ratin Absolute :
& maximum 500V(450V operation) Higher voltage 600V(450V operation)
voltage
Protection Over current ( K type) .
, Main circuit Shut down function (AK type) Over current and Shut down function
Functio VBS und
n volfcjan eer Under voltage level: 9V(typ.) Under voltage level: 10V(typ.)
& Reverse voltage level: 9.5V(typ.) Reverse voltage level: 10.5V(typ.)
protection 47




TPD4204F 5 E LR FialgvInfELLaR
TPD4204F reduces 1W from TPD4144K (@Pin=40W)

Condition at VBB=280V, VCC=15V, VSP=3V, fs=16.5kHz,
Power loss - Input power Controller IC: TB6551FNG,Ta=25°C, No-fan/Heat sink less

T
S .

. g 1W reduction
—_ |

Loss [W]
o = M [} Y n )] =~ [04] 0

10 20 30 40 50 60

Peak
0.1A

o

Input power [W]

Peak Peak Peak
0.3A 0.5A 0.75A

48



SSOP305DIP26[8]HY;mH ELEK

The temp rise between DIP26 with fin and SSOP30 are same range.

Case temperature - Input power Photo of heatsink Temp measurement point
160 - F— F— E— — — , — . B\

Heatsink size
21 mm x43 mm x 15mm x 2mmt

4 . .. . OTPD4204F NOfin
X TPD4206F no fm
P N P o TPD4135K With fin
0O 20 40 60 80 100 120

Pin[W] R ity 009035 I PRI TTITITNN 1| ©

»oooooooc_l

00000020

g | )000C; -3
| (¥ =—-__’
000000@C ) —
[ 3 ] L i !'I'

Condition at VBB=340V, VCC=15V, VSP=3V, fs=20kHz,
Controller IC: TB6551FNG,Ta=25°C
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HVIPD#1 ™= ia

[1] Square Wave type

1 chip solution <IGBT type>

Protect function

600V/(0.7A) Thermal Shutdown/Over Current/Under Voltage
600V/0.7A  Thermal Shutdown/Over Current/Under Voltage
250V/1.0A

Pl TPD4162F
TPD4152F
TPD4151F

[2] Sine Wave type

TPD4204F
TPD4206F
TPD4207F

Multichip solution <MOS FET(6pcs)+Dr IC>

Protect function

600V/2.5A
500V/2.5A
600V/5.0A

1 chip solution <IGBT type>

Protect function

r”'»’\ ;M ﬂ\" ‘-J ¥

Thermal Shutdown/Over Current/Under Voltage

:,\,\p\,\

Thermal Shutdown/Over Current/Under Voltage
Thermal Shutdown/Over Current/Under Voltage
Thermal Shutdown/Over Current/Under Voltage

TPD4164F* 600V/2A

Thermal Shutdown/Over Current/Under Voltage

HSSOP31
HSSOP31
HSSOP31

SSOP30
SSOP30
SSOP30

HSSOP31

HSSOP31
17.5X8X2mm

SSOP30
20X 11X2mm

\
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TPD4204F (600V,2.5A) P iR = News

» Ratings:600V/2.5A
> Operating voltage:450V Max TPD4204F
> RDS(ON) :2.6Q typ
g 1 /
| /

-MOSVII(HSD)
(TK4ABODAS)

vee A |ESU
> PKG:SSOP30 ETU A T 1 s
- Control pins and high-voltage regutor | | MW T !
pins are separated ey | ot
I u} High-side -{E&‘{E “E}L —— -[ 11
Control T IS '/ :E 3: :__
IC ::) Level shift
fdricroco Input Logic "_1\1‘
> Protective functions ot = e E} y
- Over current s 52

» Thermal shutdown ?ﬁ L e :
. Shutdown(SD) fu nction ﬂ Vercu;grent Thermal shutdown
- Under voltage “ l"s 3

51



TPD4207F (600V, 5A) = miftE itm

> Ratings:600V/5A
» Operating voltage:450V Max TPD4207F
> RDS(ON) :0.44Q0) typ
[ o —

DTMOSIV(HSD)
(TK8P60OWS5)

vee . JBSU
> PKG:SSOP30 T T R ! b
- Control pins and high-voltage veguntor | | W T ok
pins are separated e votage
| u) High-side +$+E ‘|E}Ll - -[ 11
Control e I: CE
IC ) Level shift
or Input Logic b 1\1‘

Microco )
Low-side

- 4E}_ﬁ

—
|

> Protective functions mputer
« Over current %& —
* Thermal shutdown ?m ‘L 5
* Shutdown(SD) function ver cyrent] | Thermalshutdown

- Under voltage G i

y y

52
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@Circuit of evaluation board

TPD420xF (SSOP30)

@Picture of Evaluation board

e

TPD42__F EVALUATION BOARD

TOSHIBA
u
T == @ u T o
o y DIA o = BSU Cs
i3 ) g | = LT~ mesu
R DIAG -
v{:{:D l = V. 152
Veedd - t e Vass
L GG &[o R, o 5D
= T = GND v aV
T SDDTT ===t RS BSV L,
e Jf 7J7 Y E—&_n BSV
1 1 o= =x
S g L. Fa~Rs wrar ‘ o=t LV Weg
- E [ * = LU Ve = o
=t — = s | HW Ves b
= O s =xx 1
—t — E HWT— e = | | ==t HV o
= - = HVE—F_‘EE < = == H ;;_’T BsW
= - [ T = BsW G s |C
— o T [RiorH15 L =—1GhD ! a a8
- = s — =g NC W W ==
RLI !'_'i—-.".*.-- o Gl — - T T T T30 i T T T TIT T raaT =t NC
ﬂp!l_:_':I R T E T, Cig=~Cis ﬂlr—y == NC 153 F—
2 o—wv—0 m o >
| - [1] IS T
7)7'??T
Rz

RS P
s 5 e O D

GND

Fas,
S —

AR
agrmiAde i T

100mm

@Part table

Part No. Value
C 10uF/25V
C, 0.1uF/25V
Cs 1UF/25V
Cs 1000pF/25V
Cs 22uF/25V
Ce 22uF/25V
C; 22uF/25V
Ca 0.1HF/630V
Cy 0.1uF/630V
Ci0~Cis -
Ry 5.1kQ
R: 10kQ
Rs 03Q
Rs~Rs Short
H1D~H15 -

We can provide this evaluation board for your evaluation.
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IhEEMOSFET (VDSS=400~900V) igitigs:E

CY:2018

U-MOSX-
H( 25V)

U-MOSIX-H(30V)

I
I
]
|
U-MOSIX-H(40V/45V) |
|
|

U-MOSX-H(40V)

LAifes U-MOSIX-H(60V)
30V~250V

U-MOSIX-H(100V) U-MOSX-H(100V)

U-MOSX-H(150V)

n-MOSVII (400-650V
w-MOSIX (600V)
-MOS/

DTMOS DTMOSIV(500V/600V/650V)Standard, Fast Diode

DTMOSVI(650V) Fas

\/c/m\ ,\\u/ \W\v/vv! ‘ TS

600V/650V I
DTMOSIV-H(600V/650V) High-Speed Switchihg
DTMOSVI (650V) High Efficiency
bl 22y x-MOSVI(800V/900V) | >
DTMOS

800V/900V




T—EBREMOSFET

“DTMOSVI” &5



DTMOSVIRFINFA LB

DTMOSVI is targeting to catch up Ron X Qgd of Infineon C7 series

100 —¢

TOSHIBA

-

v/ 1
/
/
AJ
oo
.
s ¥\
. "
. o
.
3
.
® -
-
S
-
*
.
Y
10 o\
1 A Y
Yo

Target spec of pe=" iy
{ DTMOSVI J]!J

7

Qgd (nC)

TOSHIBA
DIIMOSV:

m#/ Efficiency Power Supply

DTMOSIV
A 4

(Low Ron * A & Fast Switching)

0 0.2 04 0.6 0.8 1 1.2

Rpsion) MAX (Q)
57



Graph1

		0.37		0.37		0.37		0.37		0.37		0.37

		0.75		0.75		0.75		0.75		0.75		0.75

		1.25		1.25		1.25		1.25		1.25		1.25

		0.065		0.065		0.065		0.065		0.065		0.065

		0.088		0.088		0.088		0.088		0.088		0.088

		0.155		0.155		0.155		0.155		0.155		0.155

		0.38		0.38		0.38		0.38		0.38		0.38

		0.75		0.75		0.75		0.75		0.75		0.75

		0.9		0.9		0.9		0.9		0.9		0.9

		0.19		0.19		0.19		0.19		0.19		0.19

		0.45		0.45		0.45		0.45		0.45		0.45

		0.6		0.6		0.6		0.6		0.6		0.6

		0.75		0.75		0.75		0.75		0.75		0.75

		1		1		1		1		1		1

		0.29		0.29		0.29		0.29		0.29		0.29

		0.38		0.38		0.38		0.38		0.38		0.38

		0.56		0.56		0.56		0.56		0.56		0.56

		0.04		0.04		0.04		0.04		0.04		0.04

		0.099		0.099		0.099		0.099		0.099		0.099

		0.18		0.18		0.18		0.18		0.18		0.18

		0.099		0.099		0.099		0.099		0.099		0.099

		0.19		0.19		0.19		0.19		0.19		0.19

		0.33		0.33		0.33		0.33		0.33		0.33

		0.6		0.6		0.6		0.6		0.6		0.6

		0.125		0.125		0.125		0.125		0.125		0.125

		0.088		0.088		0.088		0.088		0.088		0.088

		0.065		0.065		0.065		0.065		0.065		0.065

		0.04		0.04		0.04		0.04		0.04		0.04



DT4

E6

DT5

C7

P6

DT4-H

RDS(ON) MAX   (Ω)

Qgd   (nC)

52

39

23

9

5

4.5

32

14.5

10.5

8.9

6.5

16

12.5

8

36

14

8

25

13

8

5

16

22

30
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Sheet1

		Ron		Pai7		DT4		E6		DT5		C7		P6		DT4-H								Ron		Qgd		Qgd2		Qgd3		Qgd4		Qgd5		Qgd6		Qgd7

		0.37		17																πMOSⅦ		TK15A60D		0.37		17

		0.75		9																πMOSⅦ		TK10A60D		0.75		9

		1.25		6																πMOSⅦ		TK6A60D		1.25		6

		0.065				52														DTMOSⅣ		TK39A60W		0.065				52

		0.088				39														DTMOSⅣ		TK31A60W		0.088				41

		0.155				23														DTMOSⅣ		TK16A60W		0.155				22

		0.38				9														DTMOSⅣ		TK12A60W		0.38				9.5

		0.75				5														DTMOSⅣ		TK6A60W		0.75				6

		0.9				4.5														DTMOSⅣ		TK5A60W						5.8

		0.19						32												E6		IPA60R190E6		0.19						32

		0.45						14.5												E6		IPA60R450E6		0.45						14.5

		0.6						10.5												E6		IPA60R600E6		0.6						10.5

		0.75						8.9												E6		IPD60R750E6		0.75						8.9

		1						6.5												CE		IPD60R1K0CE		1						6.5

		0.29								16										DT5		TK290A60Y		0.29								13

		0.38								12.5										DT5		TK380A60Y		0.38								10.5

		0.56								8										DT5		TK560A60Y		0.56								7.5

		0.04										36								C7		IPP60R040C7		0.04										36

		0.099										14								C7		IPA60R099C7		0.099										14

		0.18										8								C7		IPP60R180C7		0.18										8

		0.099												25						P6		IPA60R099P6		0.099												24

		0.19												13						P6		IPA60R190P6		0.19												13

		0.33												8						P6		IPA60R330P6		0.33												8

		0.6												5						P6		IPA60R600P6		0.6												5

		0.125														16				DTMOSⅣ-H		TK25N60X		0.125														15

		0.088														22				DTMOSⅣ-H		TK31N60X		0.088														22

		0.065														30				DTMOSⅣ-H		TK39N60X		0.065														26

		0.04														50				DTMOSⅣ-H		TK62N60X		0.04														50






QgtFIELLE

TK62N60X

TKO40N65Z

Qgd : 41.4nC

(600V, 40mQ, DTMOSIV-H) (650V, 40mQ, DTMOSVI)

Qg:137nC Ves:2V/div

Qg:10inC .
Qgd:27.6nC

Qgs1:40.3nC

IPW60R040C7
(600V, 40mQ, Cool C7)

Qg:107nC
Qgd :39.8nC

o T Lo o [ e
n ot o [n—

1 e o > 100e o v 0 macas L

A T L e A -2017

IPW65R045C7
(650V, 45mQ, Cool C7)

Qg:91.2nC
Qgd :29.4nC
Qgsl:23.2p€

Test Condition
Voo=400V
Ip=57A
Ta=25C

DTMOSVI has similar Qg level with Infineon’ s C7 series
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DTMOSVIR Y= m&SiTRI=R

as of Mar 8, 2019
* Schedule in CY
Package
TOLL

DFN8x8 TO-220 TO-220SIS TO-247 TO-247-4L
Ciss
Rops(on) Qg Vps=300V
max (nC) (Dg’(pF) )
(Q) B Typ. Typ.
TK(210)V65Z TK190E65Z TK190A65Z
0.19/0.21 ES: May/ 19 ES:3Q/ 19 ES:Apr./ 19 TK190U65Z (26) (1350)
TK(170)V65Z TK155E65Z TK155A65Z
0.155/0.17 ES: May./ 19 ES:30/ 19 ES:May./ 19 TK155U65Z (32) (1650)
TK(125)Vv65Z TK110E65Z TK110A65Z TK110N65Z TK110Z265Z
0.11/0.125 ES:May./ 19 ES:3Q/ 19 ES:May./ 19 ES:May./ 19 ES:2Q/ 19 ULtk e e (45) (2330)
TK0O99V65Z
TKO90EG65Z TKO90N65Z TK0O90U65Z
0.090 / 0.099 Cé‘_’fp?‘;,ﬂ)lg CS:3Q/ 19 TKO200052 CS: OK TKO0902652 ES: 0K 47 2780
B e MP:4Q/ 19 MP:May./ 19 MP:Dec.’ 19
TBD (TKOxxV65Z)(*1) | (TKOxXE65Z)("1) | (TKOXxxA65Z)(*1) TBD TBD
TKO65N65Z TK065Z65Z TK065U65Z
0.065 CS: 0K CS: OK ES:OK 62 3650
MP : May./” 19 MP : May./” 19 MP:Dec.” 19
TBD (TKOXXU65Z)(*) TBD TBD
TK040Z65Z
0.040 TKO0Ne>2 CS: OK 105 6250
: MP : May./” 19
~0.030 (TKOXXN65Z)("D) | (TKOXXZ65Z)*) TBD TBD

Under
Investigation

Making

ES Under .
ES >> Available(*3) >> MP >> NRND(*2) >

*1: Maximum chip size for this package. Ros(on) spec will determined by achievable Ron-A.
*2 : Not Recommended for New Design
*3: Please ask available sample qty to engineering section because sample qty is limited.
Note : Specifications and schedule of under development is just target and is subject to change without notice.
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AFDTMOSRFBHEFRICERIFE=

“TO-247-4L”
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FRGFERRIE R RS

By excluding source inductance from driving circuit, DTMOS will

show much better performance.

3-pin configuration

Draij

Ibp Source

Vv
DRV VLS
(=Lsource*d|D/dt)

[ Ves = Vpry —

Vis=V —L—
LS DRV dt

4-pin configuration

The voltage drop Vs are eliminated by
excluding a source inductance from
driving circuit. It fully bring out the fast
switching performance of MOSFET.

Draij

Gate ‘
O
Vbrv 1 Vgs
Wi

O
Source
[ (Signal)
Vs = VDRﬁ

Ib Source
(Power)

LSource
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ER~TH5 | #I5EE ~T0-247 vs TO-247-4L~

TO-247 TO-247-4L

2
"‘?‘5\0 94 +£0.19 13,63+0.53 s 15.94:0.2 5:02 133402
'Fo ¥ s L . «0'.7 - ! S e :-b e =
0> 5&%%19 2:02
. 4=
u..." ::_ - T H ! h i :-— o’ \
S S | & o T n
W — Ty = | o A
o H | © = | < | S
/ 1 | l | L‘: | | | | $| | 241013 L] |
w [TTTTT © TTITT T T 7
| S—bd Ll L | oL L I |_N_ i |
S S | “ L. 2.16£0.25 [ 171 RN (11 =T (1
~ 0 (LI 313:0.26 1 1 —r— " 1
ol ¥ ™1 I | =
AR 11 ) Wl i L
B ;
Il' 242013 + 12015
0.62+0.07 $lo2s@[A[8] 02
e S DEE Y 5.8 96 g
fl-2£0.13 ©|0.25M|A| 2 Lot 1
0
5.44  |[5.44 E
234
@ 1 E i ? 1. Drain 4
2. Source (Power)
123 1. Gate 3. Source (Signal)
2. Drain 4, Gate
3. Source g 3




mEEITE®

“DTMOSIV’ 5 “DTMOSV” &%

600V DTMOSIVZAFI

650V DTMOSIVZA7F!

600V, 650V DTMOS V %%l

600V, 650V DTMOSIV-H (&&FxE) &5l
600V DTMOSIV (HSD) %%l

650V DTMOSIV (HSD) %57l

500V, 800V DTMOSIVZ7
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DTMOSIV (Vbss=600V) ZRFIF= Lk

(T%F-’g\é(z) (T'(;’_g'él) (1!5)?96‘(2) (%f’z‘gg) DENSX8 | T0-220 | TO-220SIS | TO-3P(N) | TO-247 | TO-3P(L)
Rbs(on) Ciss
Ip MAX (VDs=300V)
(A) (Q) (pF)
m R
6.2 | 0.75/0.82 T(‘éegfg;” T('ffgfg;” TKGAGOW 12 390
0.6 TKTP6OW | TK7Q60W TK7AGOW 13 490
8 0.5 TKSPGOW | TK8QG0W TKSAGOW 16 530
9.8 | 0.38/0.43 Tgcggo)w ng&%ﬁgw TK10V60W | TKIOEGOW | TK10AGOW 20 700
11.5 | 0.3/0.34 Tﬁz;g;w Tlgz?’%ggw TK12V60W | TK12E60W | TK12A60W | TK12J60W 25 890
15.8 0.19 B== | TK16C60W @ TK16GG60W | TK16V60W | TKIGEG6OW | TK16A60W | TK16J60W | TK16NGOW 38 1350
20 | 0.155/0.17 TK20C60W | TK20G60W TI((gOl\;%O)W TK20EGOW | TK20A60W | TK20J60W | TK20NGOW 50 1700
30.8 | 0.088/0.098 Lower Rps(on) available by T('ffgggg‘)’" TK31E60W | TK31A60W | TK31J60W | TK31NGOW 86 3000
DTMOSIV series :
38.8 0.065 — TK39A60W | TK39J60W | TK39N6OW 110 4100
61.8 0.040 @ 7 TK62J60W | TK62N60W 180 6500
100 0.018 \// TK100L60W | 360 15000

Under
Investigation

Making
ES

ES >> Under >> >
. NRND(*)
available MP

* : Not Recommended for New design.
Note: Specifications of products under development may change without prior notice.
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DTMOSIV

(Vpss=650V)

RY=msk

DPAK IPAK 12PAK D2PAK
(To-252) | (T0-251) | (TO-262) | (TO-263) | DFN8X8 | T0-220 | TO-220SIS

| Rps(on) V Ei??:)OV

b MAX (Vos= )
(A) Q) Typ.
M EE o
58 | 1.0/1.05 T(KIGSSS‘)"’ T(ngsﬁg}” TK6AG5W 11 390
6.8 | 0.78/0.80 T(lg:gg\)/v ng:g;/v TK7AG5W 15 490
7.8 | 0.65/0.67 T(‘E,Sé’?g‘,"’ T{?Sfé}” TK8AG5W 16 570
9.3 | 0.5/0.56 T(‘f,gspgé‘)"’ T{?&?E}” TK9AG5W 20 700
11.1 | 0.39/0.44 T’((;ﬂgf)w Tﬁl‘&g‘r‘)w TK11A65W 25 890
13.7 | 0.25/0.28 TK14C65W | TK14G65W T'((g‘;‘;?f)w TK14E65W | TK14A65W | TK14NG5W | 35 1300
173 | 0.2/0.21 TK17C65W T’((gz‘ﬁf)w TK17E65W | TK17A65W | TK17N65W | 45 1800
22 0.15 TK22A65X 50 2400
27.6 | 0.11/0.12 T’((gsl‘;?f)w TK28E65W | TK28A65W | TK28N65W | 75 3000
35 0.08 TK35A65W | TK35N65W | 100 4100
49.2 0.055 TK49N65W | 160 6500

Under

Making

> >> >> ES >> Under >> >
der _ NRND(*)
Investigation ES available MP

*: Not Recommended for New design.
Note: Specifications of products under development may change without prior notice.
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DTMOSV 25! ~{REMINE=EE!~

By gate design optimization, DTMOSV achieve lower EMI noise level.

EMI Noise Evaluation Results

Crss - Vps
10000 40

TK12A60W

- = = s

(600V, 0.3Q, DTMOSIV)

|
35 I
|
|
1000 30 b gD i
~ § ¥
'S IPAGOR280E6 2 25 A
~ (600V, 0.28Q, Infineon E6) ;lg , Ll
100 E 50 [\ i
7] (7] W,
¢ TK290A60Y 2
O | (600v,0.290, DTMOSV) = 15
10 Z .
TK12A60W TK290A60Y IPAGOR280E6
(600V, 0.3Q, DTMOSIV) o (600V, 0.29Q, DTMOSV V) (600V, 0.289Q, Infineon E6)
I | L
1 0
0.1 1 10 100 1000 30 60 90 120 180 240 300
Vbs Frequency (MHz)

¥ Internal evaluation result on a PFC inside a TV set (Horizontal polarized wave)
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DTMOS V &%= Mm%

Vpss=600V

DPAK DPAK
(TO-252) TO-220SIS (TO-252) TO-220SIS
. Ciss Ciss
b | Rosiow (Vps=300V) Ty | G (Vos=300V)
MAX MAX
(A) (Q) (pF) (A) (Q) (pF)
”l Typ. Typ.
7 0.56 TK560P60Y TK560A60Y 14.5 380 7 0.56 TK560P65Y TK560A65Y 14.5 380
9.7 0.38 TK380P60Y TK380A60Y 20 590 9.7 0.38 TK380P65Y TK380A65Y 20 590
11.5 0.29 TK290P60Y TK290A60Y 25 730 11.5 0.29 TK290P65Y TK290A65Y 25 730

*: Not Recommended for New design.
Note: Specifications of products under development may change without prior notice.

Maki ES Und
> Un'der. >> aking >> . >> naer >> ~NRND(*) >
Investigation ES available MP




EEFXE “DTMOSIV-H” %

40% lower Qgd by gate design change from DTMOSIV series leads to “High efficiency” .

90 TK62N60W
——————— !
80
70
@)
£ TK39N60W
.50 @ ] 8~
& TK62N60xX - Q8d 40% {EiR Tis1Neow
240 0
B30
(o 4 O
20 TK39N60X *
TK31N60X
10
0
0 10 20 30 40 50 60 70 80

Roson) typ. (mQ)
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DTMOSIV-H (E&FAXxE) RIIFmeE

New

Package

DFNSx8 T0-220 T0-220SIS T0-247 TO-247-4L
Vbss Ip
MAX
(A) (A) (Q) Typ.
w oW oW oW

15.8 0.19 TK16V60W TK16E60W TK16A60W TK16N60OW 38 i

20 | 0.155/0.17 Trzgti\%o)w TK20E60W TK20A60W TK20N6OW 48 i

25 | 0.125/0.135 TK25V60X TK25E60X TK25A60X TK25N60X | TK25260X | - 40
600 (0.1350)

TK31veow | TK31v60X

30.8 | 0.088/0.098 | o0 | T osa) | TKSLEGOW | TK31EG0X | TK31AGOW Tk31n60w | TK31NGOX | TK31z60x | 86 65

38.8 0.065 TK39A60W Tk39N60W | TK39N6OX | TK39zeox | 110 | 85

61.8 0.040 Tke2N60W | TK62N60X | TKe2zeox | 180 | 135
650 | 22 0.15 TK22A65X i 50

Under Making *: Not Recommended for New design.

> Investigation >>

ot D

ES >> Under >> >
} NRND(*)
available MP

TK62N60 |« e

Note: Specifications of products under development may change without prior notice.

-+ Standard type
- High-Speed Switching type
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HREREF—IRER “DTMOSIV (HSD) ” &5l

Fast Recovery body diode type based on DTMOSIV series, which

make more efficient.

+ “Standard” typevs “HSD” type

HSD type canreduce “Recovery Loss”
due to 70% shorter trr.

< Test Condition> - | _ .

Vpp=400V. ...~ . . . T : : '
- 1pr=7.9A(Ipr X 1/2) ; TK16A60W

Tc:25°C. | (Standard type)

TK16A60W5
(HSD type)

s it .""‘aa-'T 'I"”f.'.‘. u ID lOA/ d v
- 80ns/div. = S

+ Better temperature coefficient

Due to better temperature coefficient of trr,
DTMOSIV(HSD) type can achieve lower SW|tch|ng loss

LU Tl (| I T T JnT Tl T T

——) : 3 <Test Cond|t|on >

(Infineon CFD2 series)

TK16A60W5
(DTMOSIV(HSD) type)
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DTMOSIVHSD (VDss=600V, ke —IRE) RIIFEmE

DPAK D2PAK
(10.252) | (vo.263 | DFN8x8 T0-220 | TO-220SIS | TO-3P(N) T0-247
I Ros(on) Qg (v gg:)OV) tr
(I-I\)) MAX (nC) DS‘(pF) (ns)
o Typ. Typ.
(Q) yp Typ. yp
TK7P6OWS5
7 | oes/oe7 | (IO TK7AG0WS5 16 490 75
TKSPGOWS5
8 | os4/056 | (o TKSAGOWS 22 590 80
9.7 0.45 TK10AG60W5 23 720 85
15.8 | 0.23/0.24 TK16G60WS5 TK(%)G;’ES‘)N’S TK16E60W5 | TK16A60W5 | TK16J60W5 | TKIGNGOWS | 43 1350 100
20 | 0.175/0.19 TK(%OYSS‘)”S TK20E60W5 | TK20A60W5 | TK20J60W5 | TK20N6OWS | 55 1800 110
High-speed Switching “X” TK25V60X5
25 | 0.14/0.15 D o150) | TK2SEGOXS | TK25A60XS TK25N60X5 60 2400 120
0.099 TK31V60W5
30.8 e e TK31J60W5 | TK3INGOWS | 105 3000 135
38.8 0.074 TK39J60W5 | TK39NGOWS | 135 4100 150
61.8 0.045 TK62J60W5 | TK62ZNGOWS | 205 7100 170

Under
Investigation

Making
ES

2

ES >> Under >> >
; NRND(*)
available MP

* : Not Recommended for New design.
Note: Specifications of products under development may change without prior notice.
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DTMOSIVHSD (Vbpss=650V, mERmE _IRE) RII=mk

D A ) N
) OXO 0 U O 0 D-24
O 0 0 0
Qg Ciss t"
|D RDS(ON) Typ. (VDs—300V) Typ.
W | M B (nC) e (ns)
(@) (PF)
13.7 0.30 TK14C65W5 @ TK14G65WS5 TK14E65W5 | TK14A65W5 | TK14N65WS5 40 1300 100
17.3 0.23 TK17A65W5 50 1800 110
TK22V65X5
22 | 0.16/0.17 (0.170) TK22A65X5 50 2400 110
TK28V65W5
27.6 | 0.13/0.14 (0.140) TK28N65WS5 90 3000 115
35 0.095 TK35A65W5 | TK35N65W5 115 4100 130
49.2 0.057 TK49N65WS5 185 6500 145

Under
Investigation

Making >> ES >> Under >> >
; NRND(*)
ES available MP

*: Not Recommended for New design.
Note: Specifications of products under development may change without prior notice.
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DTMOSIV (Vbss=500V&800V) ZRFIF=SL%

Vpss=500V

DPAK
(TO-252) TO-220SIS
R . Ciss
Io o (Vbs=300V)
MAX
(A) (Q) (pF)
H“l -
0.38 TK10P50W
9.7 /0.43 (0.430) TK10A50W 20 700
0.3 TK12P50W
11.5 /0.34 (0.340) TK12A50W 25 890
18.5 0.19 TK19A50W 38 1350
Under Making ES Under
> Investigation>> ES >> available >> MP >> NRND(*) >

T0-220SIS

(IK ) R&sl(&«) o (r?é (VDs(%3:3))0V) (g)

(@) H_I Typ. Typ. Typ.

6.5 | 0.95 | TKTESOW | TK7ASOW | 13 700 30
9.5 | 0.55 | TKIOESOW | TKIOASOW | 19 1150 35
11.5 | 0.45 | TKI2ESOW | TK12A80W | 23 1400 30
17 | 029 | TKI7ES8OW | TK17ASOW | 32 2050 6

*: Not Recommended for New design.
Note: Specifications of products under development may change without prior notice.
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mLkIT

“T[ M OS” ?5“

450V~650V -MOSVIIZ 5!
« 200V~300V t-MOSVIIZF
800V~900V t-MOSVIIZR 5!
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“t-MOSVII”

(Vpss=450V,500V) ZRFIFE=mLE

Voss (V) Io (A) R"Séb"\';;s":‘i’&f“) DPAK T0-2205IS TO-3P(N) Q%ntg)p' C'?; It))’p°

4.5 1.75 TK5A45DA 9 380

5.5 1.35 TK6A45DA 11 490

6.5 1.2 TK7A45DA 11 540

8 0.9 TK8A45D 16 700

450 9 0.77 TK9A45D 16 800
11 0.62 TK11A45D 20 1050

12 0.52 TK12A45D 24 1200

13 0.46 TK13A45D 25 1350

15 0.25 TK19A45D 45 2600

3 3.0 TK3P50D 7 280

4 2.0 TK4P50D TK4A50D 9 380

5 1.5 TK5P50D TK5A50D 11 490

6 1.4 TK6A50D 11 540

7 1.22 TK7P50D TK7A50D 12 600

7.5 1.04 TK8A50DA 16 700

8 0.85 TK8A50D 16 800

500 10 0.72 TK10A50D 20 1050
11 0.6 TK11A50D 24 1200

12 0.52 TK12A50D 25 1350

12.5 0.47 TK13A50DA 28 1550

13 0.4 TK13A50D 38 1800

15 0.4 TK15J50D 38 1800

15 0.3 TK15A50D 40 2300

18 0.27 TK18A50D 45 2600

20 0.27 TK20J50D 45 2600

> Under >> Making >> ES >> Under >> NRND(*) > + :Not Recommended for New Design.
Investigation ES available MP Note: Specifications of products under development may change without prior notice.
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“t-MOSVII”

(Vpss=525V, 550V) ZR5IF=meE

Voss (V) Io (A) RD%;’\’;LS"E’&Q) DPAK T0-220SIS TO-3P(N) Q%ntg)p' C's(; It:‘)’p'

4 1.7 TK4A53D 11 490

525 5 1.5 TK5P53D TK5A53D 11 540

6 1.3 TK6P53D TK6A53D 12 600

12 0.58 TK12A53D 25 1350

3.5 2.45 TK4P55DA TK4A55DA 9 380

4 1.88 TK4P55D TK4A55D 11 490

5 1.7 TK5A55D 11 540

5.5 1.48 TK6A55DA 12 600

7 1.25 TK7A55D 16 700

7.5 1.07 TK8A55DA 16 800

8.5 0.86 TK9A55DA 20 1050

550 10 0.72 TK10A55D 24 1200
11 0.63 TK11A55D 25 1350

12 0.57 TK12A55D TK12J55D 28 1550

12.5 0.48 TK13A55DA 38 1800

14 0.37 TK14A55D 40 2300

16 0.37 TK16J55D 40 2300

16 0.33 TK16A55D 45 2600

19 0.33 TK19J55D 45 2600

> Under >> Making >> ES >> Under >> NRND(*) > + :Not Recommended for New Design.
Investigation ES available MP Note: Specifications of products under development may change without prior notice.
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“t-MOSVII”

(Vpss=600V,650V) ZRFIF=meE

Vbss (V) Io (A) R"g{;’“ﬂi’&m New PW-MOLD2 New PW-MOLD DPAK T0-220SIS Q%ntg)p' C'?; It))’p'

2 4.3 TK2Q60D TK2P60D 7 280
2.5 2.8 TK3A60DA 9 380
3.5 2.2 TK4Q60DA TK4P60DA TK4AG0DA 11 490
3.7 2.0 TK4P60DB TK4A60DB 11 540
4 1.7 TK4P60D TK4A60D 12 600
5 1.43 TK5A60D 16 700

600 6 1.25 For new design, t-MOSIX series are TKGAGOD 16 800
7.5 1.0 hichl ded B TK8AG0DA 20 1050
9 0.83 Ighly recommended. TK9AG0D 24 1200
10 0.75 |/ TK10A60D 25 1350
11 0.65 TK4A60DB = TK2K2A60F I TK11A60D 28 1550
12 0.55 TK12A60D 38 1800
13 0.43 TK4AGODB > TK1K9A60F B TK13A60D 40 2300
15 0.37 TK4A60DB =» TK1K7A60F TK15A60D 45 2600
2 3.26 TK6A60D = TK1K2A60F TK2A65D 9 380
2.5 2.51 TK4A60DB = TK1KOAG6OF TK3A65DA 11 490
3 2.25 TK3A65D 11 540
3.5 1.9 TK10A60D = TK750A60F TK4A65DA 12 600
4.5 1.67 TK11A60D = TK650A60F TK5A65DA 16 700

650 5 1.43 TK5A65D 16 800
6 1.11 TK13A60D =» TK430A60F (MP preparation) TK6A65D 20 1050
! 098 | TK15A60D =» TK370A60F (MP preparation) TKTAGSD 24 1200
8 0.84 TK8A65D 25 1350
11 0.7 TK11A65D 30 1700
12 0.54 TK12A65D 40 2300
13 0.47 TK13A65D 45 2600

Under Making ES Under . + :Not Recommended for New Design.

> Investigation >> ES >> available >> MP >> NRND(*) > Note: Specifications of products under development may change without prior notice.
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“t-MOSVII”

(Vpss=200~300V)

RI=mex

2

oy T0-220SIS TO-3P(N)
v I Ros(on) Eiss
DSS D (Vos=300V)

v o ow T (PF)
Typ.

8.5 0.4 TK9A20DA 14 550

15 0.18 TK15A20D 26 1050

20 0.109 TK20A20D 43 1650

200 25 0.07 TK25A20D 60 2550
40 0.044 TK40J20D 100 4300

70 0.027 TK70J20D 160 6950

7.5 0.5 TK8P25DA TK8A25DA 16 550

13 0.25 TK13P25D TK13E25D TK13A25D 25 1100

S 17 0.15 TK17A25D 43 1650
20 0.1 TK20A25D 55 2550

30 0.060 TK30J25D 100 4300

60 0.038 TK60J25D 160 6950

18 0.139 TK18A30D 60 2600

300 50 0.052 TK50J30D 160 7000

Under >> Making >> ES >> Under >> NRND(*) > - :Not Recommended for New Design. . . .
Investigation ES available MP Note: Specifications of products under development may change without prior notice.
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“=mET-Mosvi”

Rps(on) MAX

(Q)

Package

Part No.

Status

(Vpss=800~900V) AR5 m<k

Conventional
Part No.
(r-MOSIV series)

3 4.9 DPAK TK3P8OE In production
4 3.5 TO-220SIS TK4A80E In production
5 2.4 TO-220SIS TKS5A80E In production
800 6 1.7 TO-220SIS TK6ASOE In production 2SK4013
10 1.0 TO-220SIS TK10A80E In production
10 1.0 TO-3P(N) TK10J8OE In production
2 5.9 DPAK TK2P90E In production
2.5 4.6 TO-220SIS TK3A90E In production
4.5 3.1 TO-220SIS TK5A90E In production
2SK3565 (2.5Q)
900 7 2 TO-220SIS TK7A90E In production 2SK3742 (2.5Q)
25K4014 (2.0Q)
7 2 TO-3P(N) TK7J90E In production 2SK4115
9 1.3 TO-220SIS TK9A90E In production 2SK3799
9 1.3 TO-3P(N) TK9J90E In production 2SK3878

Note: Specifications of products under development may change without prior notice.
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- $218SiC SBD (650V)

« MEE&m: SIC MOSFET (1200V)



SiC SBD,MOSFET~mig4E

We plan to increase the line-up by various package and electric current rating.

ltem Virm CY:2018 2019 2020 2021
(Vpss)
SiC 650V EEFINASFII
SBD Q' TO-247 ES MP
0 B Q DPAK /DFN8x8  ES
1200V TO-247 ES
TO-220 Investigation
f/:(C;SFET 650V 0?T0247/T02474L

Investigation |’ ' T0-220 / TO-220F

I
A , DFN8X8 / TOLL

1200V OTO-B:PN) ES
TO-247 & TO-247-4L ES
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#21¢SiC SBD (650V)

Modified JBS structure achieves low leakage current, low loss and high surge current capability.

) Low Ve

« Due to modified JBS structure makes lower Ig. « Due to thinner wafer technology, we achieve lower
* Ir: 50pA max @650V, 25°C Vr compared with 15t generation.

* Vespec: 1.45V (typ.)

Ir comparison in high temp. JrV.s. VE curve comparison
2digit lower than the competitors.
TR58E65F:IRRM - VR CompetitorIS:IRRM - VR
100 100 Y "\ 3000
e 1 (00"
10 — 150°C 10 l 2500 -
-~
175%0 /' _\ v ~2000
Z 1 I < 1 =
=2 ;2 :(‘11500
H‘g 0.1 H‘g 0.1 41000
— 10070 m— 5t Gen.
O 01 O 01 _15000 500
175°C e 7 1 G
0.001 0.001 0
200 300 400 500 600 700 200 300 400 500 600 700 05 1 15 2 25 3 35 4
Vr (V) Vr (V) Ve (V)
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#21¢SiC SBD (650V)

Modified JBS structure achieves low leakage current, low loss and high surge current capability.

3 Low Switching loss Poc

 Due to the thinner wafer technology, 30% lower than « Due to modified JBS technology, we achieve higher
1st generation SiC SBD. surge current capability Irsm compared with 1t
generation. (83A@TRS10E65F)

Switching loss comparison@100kHz lrsm capability comparison.
Reduce 30% switching Loss of 15t generation. Improve to twice value of 1st generation.
Poc -V Irsm -~ I (00
1.8 100
1.6 | —TRSI0E65C reamdeen ool

1.4 | —=TRS10E65F 80 Comp-A old
1.2 — Comp-B old
) 60

= <
0.4 20
0.2 2nd gen,
0 0
0 100 200 300 400 500 600 0 2 4 6 8 10 12

Ve (V) Iroey (A)

84



#E21LSiC SBDF= M4k

VRRM

650

e

TO-220F-2L

TRS4A65F
TRS6A65F

TRS8AG5F
TRS10A65F
TRS12A65F (1)

T0-220-2L TO-247
(Center tap)
= N
TRS2E65F
TRS3E6G5F
TRS4E6G5F
TRS6E6G5F
TRS8E6G5F
TRS10E65F
TRS12E65F (2) TRS12N65FB (3)
TRS16N65FB (3)
TRS20N65FB (3)
TRS24N65FB (3)

We are developing

higher current SBD
products (over 12A).

Development schedule.

ES CS MP
(1) oK oK oK
(2) OK Apr.2019 May. 2019
(3) OK Aug.2019  Nov.2019

Under . CS
> Investigation >> ES Available > #/Available E
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« $21XSiC SBD (650V)

« =& SIC MOSFET (1200V)



SiC MOSFETF=m&kitX!

B Schedule
Vpss (V) Rosion) (MQ) TO-3P(N) TO-247 TO-247-4L
(Typ.) (Max) 4
1200 70 90 TW070J120B TWO70N120B TWO070Z2120B
ES: Jan. 2020 Under investigation Under investigation

MP: Jun. 2020

M Feature (Compare with competitor) >m§{igaﬁ°" >> ene ES>>‘>

Rohm Cree TOSHIBA
SCT2 SCT3 C2M C3M

Roson) (Typ.) 80mQ 80mQ 80MmQ 75mQ 70mQ
+Vass/—Vaess +22V/—6V +22V/—4V +25V/—10V +19V/—8V +25V/—10V
Vin 1.6~4.0V 2.7~5.6V 2.0~4.0V 1.7~4.0V 4.2~5.8V

Vose (Typ.) 4.6V 3.2V 3.3V 4.5V 1.35V
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BV X ™= m<x

VCE(sat) @lc

Part Number Package
Typ.
15A GT15J341 30W | TO-220SIS '
20A GT20J341 45w | TO-220SIS I
1.5V | 2.0V

30A GT30J341 230W | TO-3P(N)
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EAPFC (%) . #HIPHIRTS

Low Vg, type IGBT is suitable for partial switching,
Faster switching type IGBT for active PFC topology.

Toshiba prepare IGBTs for both solution

Comparison between Partial & Active PFC, and Recommended P/N

Partial Switching
(~ 120 Hz)

O PF=98~99%
Achieved hi-PF with very
simple circuit topology ]

O Required Low Switching status

Input Active PFC
Current (20~35kHz)
O PF=100%

Vce(sat) type K &

Vi
O Recommended IGBT| @
P/N: GT30J122A ™

NN

=

Available to use very
compact reactor

O Required faster
switching type

O Recommended IGBT
P/N : GT50JR22

GOPIN : GT50J123

Active PFC vs Partial Switching

O Production : Increasing Active PFC
because China major customers are using

O Topology : Single PFC with faster
switching type IGBT is major

Production Q'ty (Mset/Y)

100

80

60

40

20

2016 2018 2020
OActive PFC  ®mPartial PFC  mBridge-less

Active PFC type
increasing

( Data source:
Toshiba modified based on
JRAIA marketing data )
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iEAPFC (%) : AFHEIFEPFCRIGT50JR22

GT50JR22 is optimally designed for active PFC of Air-conditioner,

since it has the both of low V¢g(sat) at higher current region
& very faster switching performance.

50 :
100 1.55 50A 0.05 with

GT50JR22 600 Hoioey ms) typ. typ. (RC- structure)

(Note: Please study” GT50JR22(S1WLD,E,S when the switching frequency is 20kHz or higher.)

Single PFC topology

FRD
GT50JR22 A 0
%) _%\ ZZ\ ‘GT50JR22 |
Vout

@ o :

: TO-3P(N) O K
A (Similar TO-247) _

/¥

Au fsw=20~35kHz
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EAPFC (XFiH) : BFHIFEPFCRIF™mGT50J123

power supply voltage fluctuation.

GT50J123 has expanded its Safe Operating Area compared with
the existing product GT50JR22 so that it is less likely to break
down during abnormal operation such as lightning surges and

GT50J123 600

G750/123

p

J

L

TO-3P(N)
(Similar TO-247)

59
33(@100°C)

Collector current Ic (A)
=

Non

1.9 50A 0.04
typ. typ.
1000 -
— T501123
(Mew product)

=== GT30IRZ22

[
(=]
(=]

Single pulse |
| tw=1 ms

[uy

(Existing product) | |

Te=25TC : LIRS
Curves must be LR
derated linearly with N
increase in temperature, "‘

0.1
1 10 100

Collector-emitter voltage Ve (V)

Safe Operating Area

1000
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JeFA sk

Industrial

Functional sort

I

Pre-driver
Switch

Automotive

IC output type

g— : —P HighSpeedl/O
}Fi 4 b -20k~50Mbps

d)7s R

- IGBT drive

o :
| HE
C* &)
ﬂ 4
o -gm.' -

IPM Interface

-1-10Mbps
4. = Isolation Amp
! - Analog output
: = u
: ,«in: - Digital output

- 0.6-6.0A output

TRoutputype
Data isolation
G Feedback

DCinput
: ‘,{D TLP385
d b ACinput
}}:Q TLP290
q 7 TLP292(low IF)

Suitchipre-diver

L Darlington Tr
e v'E
P

TLP187

Photo relays

Switch
d L 1a (Nch FET)
TLP240A
2 TLP3440
O u]
1b (Pch FET)
S 7 TLP4227G
2 TLP4176G
O uj
lalb (Nch+Pch FET)

2b (2 x Pch FET)

Photovoltaic output

Pre-driver

i Simple PV

1]

Triac output

Switch Pre-driver

1% t‘+ " Non ZC
|, TLP267J

» ZC
| TLP268J

S

=]

Switch Pre-driver
Thristor output
TLP748J/548J

Fiber coupler

_ Long Distance

-

Switch
Pre-driver

=

IC output stypes
(High speed)

Transfer rate 1~20Mbps

Analog output(TLX9309) added
New

Tr output  4atypes
(Compact,Economical)
S04 (Small package)

A30% (vs SO6)

Reduced leakage current (ICEO)
at high temperature with RBE

Photorelay 3types
& Photovoltaic

(For mechanical relay
replacement)

TLX9304 mj TLX9310 s06]|
q

Topr=125C
1M Logic

. ~h Topr=105C
5M Logic
f,‘@: Low

P power ior

\

TLX9378 06|
Topr=125C AEC-Q101
SLdCer compliant

g «p Topr=125C =
¢ i@ rp 20M Logic
:JE::M—“": Totem-pole outpu

TLX9376 mj Tixozoe New [

I F' Topr=125°C
H 1M Analo
o hh 9

4

Tixo300

Topr=125C }
Tr chip with RBE

TLX9000 s04]

Topr=125C
Tr chip with RBE

Small package

Topr=125C

TLX9185A B Tixe201a
E it
Small package

Photorelay

Photovoltaic

TLX9175] TLX9905/TLX9906

g P Topr=105C 1 <& Topr=125C
VOFF 600v v E TLX9905
o 0 q < w/o discharge circuit

TLX9906
w/o discharge circui

S04 A30% (vs SO6)

He

3.7x7.0x2.1 26x7.0x2.1
(mm! (mm)

Inverter, DC-DC converter etc

9
4 Detector
Batt \ @ 7
atte
4 LED

TLP3905

L With discharge circuit
TLP3906

v TOTX1350/TORX1350A
Fiber Ve
s 14| lph] oops LOW Current
TOTX1350/TORX1355

TOSHIBA has been supporting
various type of photo coupler
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RZiming
TOSHIBA

140
Output B 1 B © . .
% 120 = IF=10mA, Ta=125°C L g Longlifetime
itial> 100 | ERERINEE., R " High P
o - SESHHER S [ S New LED = g ower
| L L B ;.\ i (Ave-30)
High Performance 60 L ey S P . High Temp
Detector Chip i o o o e e 5L OO W 9 ] [ € g *
40
il structure Up to 125°C
20 LED P
o (Ave-30) .6 :‘3
1 10 100 1,000 10,000 100,000 \0."( ,
k Operating time (h) (11-Year) AN
w,! f é" “ Low Power consumption . The Lowest current
; . . *
3 | ACPL-M75L = Toshiba g m"l_t-he IndUStry
'g' 6 4 m B-Company — -: e
— ,H. —  m—
I . e
3 @ £ a " " i SCiB
= ACPL-M61L ») e ™
f i i TLP2361 i -l __— \ p—
] ' (*) As of Nov. 2018,
AT IRE EEE SO6|_ LF4) ° 2011 2013 2015 frsrzascl)Jvrvey by Toshiba

<

L

4
1.[ r
A Relative
Light

]

Estimated Light Output Degradation

N

Can be mounted on the back side

' ’, E ' Space Saving

TOSHIBA
SOXL series
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RZiREaRmaE (ICHL)

Existing products

Under concept discussion

*10CP: Over Current Protection
*2SGD : Smart Gate Driver
3SR : synchronized rectifier

TLP2363
Slow Input . ES/CS:
SO0ubps ’ apability 20A/208 Bi-directional
e , " 150Mbps 2ch/4ch
H |gh Speed Synchronous rectification ' J—
signal input CS:4Q ‘19
TLP2766A 20,5, '
Q TLP2719 Lyps ‘ ’
m T
= TLP2304 2y , ES:4Q ‘19CS:1Q ‘20
o TLP5214/5214A ol Q Next Gen. SGD*2
S IGBT/MOS Drive ,
o with OCP Ez:DISI(;r. 1.2@—)Auto reset function
= ' TLP575xH ( ‘
Rail to Rail 125
o TLP575x / 577X “degC | . .
3 Gate Driver  railtoRail Bualksidat- ide
o IGBT/MOS Drive ’ ‘ river
(a ©CS: Oct’ 19
\’ SMPS MOSFET
7(:5: lQ 2 20 — Driver Gen.2
Isolation TLP7820 Series
Amplifiers & | 10w Clk: Low - LA
putiers consumption EZ.S“' ‘2(1)9 High output accuracy
Modulators =

| As of Sep. 2019. It is subject to change due to changes in market conditions and changes in our production and development environment




Feature

- Rail to Rail output
* High speed 150ns(max.)
* Low skew *£80ns
* Supply current 3mA(max.)

« Threshold current 4mA(max.)

- Operating temp. T,,:-40~125°C
- Direct replacement of ACPL-P340 series
and ACPL-W340 series*

TOSHIBA
TLP5754H

(SO6L:planning)

SO6L
(planning)

Company B
ACPL-P341/W341
Stretched . SO-6

SOG6L(LF4)
in MP

TOSHIBA
TLP700A

TLP352

Package 4
° SOGL(LF4) ) |t
Package height 2.3mm 3.6mm 4.25mm 4.25mm
Vo V0.3V V-0.3V 11V@V 15V 11V@V 15V
VoL 0.2V 0.2v -12.5V@Vcce-15V -12.5V@Vcce-15V
lop 4.0A 3.0A 2.5A 2.5A
Topr -40 to 125°C -40 to 105°C -40 to 105°C -40to 125°C
ton/toin 150 ns 200 ns 200 ns 200 ns
tosk +80ns +100ns +80ns +80ns
Vee 15~ 30V 15~ 30V 15~ 30V 15~ 30V
BV, 5000V, 5000 Vs 5000 Ve 3750 Ve

TLP5751H(LF4) ~ 5752H(LF4) /5754H(LF4) Topr ~125 °C

® P

Schedule
ES: OK
CS: Oct. ‘19
TLP575xH(LF4)
Internal circuit
1.0 D6, ANODE
SQCATHODEJ
2. 115« 4 GNDe
5: Vo (QUTPUT).
3.4 S/:I‘ELD+ 4. OVeee

+

% Please confirm your PCB design for replacement
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IGBT,MOSFETHItRIEEH3E S 287~ mndk

R Full swing output (rail to rail)
@ Operation temperature: 125 °C (max)

10. Operation voltage: 10V (min)

Low LED current: IFLH=2mA (max)
4| Operation voltage: 4V (min)

oc| Over voltage detection (VDESAT)

amc| Active Miller clamp

Creepage & clearance 5mm 8mm 8mm 8mm 70r8mm 70or8mm
Isolation voltage 3750 Vrms 5000 Vrms 5000 Vrms 5000 Vrms 5000 Vrms 3750 Vrms
Peak . SO6 SO6L SO8L S016L SDIP6 DIP8
output Propagation :
current Delay time ‘ ! , ” o o
SO6L SOG6L(LF4)
6.0A 500 ns TLP358H )
TLP5754/(LF4) (R TLP5214 [RIOC/AMC
4.0A 150 TLPS754H(LF4) R TLP5214A 'R/0C AMC
' ns TLPSTI4/(LF4) (MO TLP5212 [OCIAME
! TLP5231 [R]OC
~120ns TLPS752(SL)/(LF4) R & For SiC-MOSFET drive
TLP5752/(LF4) [R
~150 ns TLP5752H(LF4) [R(®
2.5A TLP5772/(LF4) [R(D10
~200 ns TLP152 10 TLP5702/(LF4) TLP5832 TLP700A TLP352 M
TLP250H @
500 ns TLPT700H TLP350H @
TLP5751/(LF4) (R
~150 ns TLP5751H(LF4) [R|®
1~2A TLP5771/(LF4) R([D10
=350 ns TLPSTIIH R4 | & LV-MOSFET for digital assisted SMPS
(~100 ns) TLP5721H/(LF4) (3
~200 ns TLP155E 10 TLP705A [10
0.6 A 500 ns TLP151A (10 TLP5701/(LF4) [10 TLP701A (204 TLP351A [10
. 10 10
700 ns TLP701H ® TLP351H @
Recommend
New

Under development
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IPMIREH3E S 28 an ik

Inverter circuit

Rectifier circuit

IPM : Intelligent Power Module + leg AJ} 45 Q
=™
#Z;[] r\%} r\f}}
Blue frame : Recommended Product \ s |
Red letter : New Product Recommended package NS (o1 / vOSFET / 1PM Driver 'J
Creepage / Clearance 5mm 8 mm 4 mm 7or8mm 7or8mm
Isolation Voltage 3750Vrms 5000Vrms 3750 Vrms 5000Vrms 5000Vrms
Datarate | Outputtype | Logic 4 !
SO6L/(LF4) S08 SDIP6 DIP8
TLP2745
BUF
TLP2735
10 Mbps Totem-pole
INV TLP2748
BUF LP2405 TLPT715 TLP2955
5 Mbps Totem-pole
INV LP2408 TLP718 TLP2958
2Mbp5 INV TLP2704 LP2404 TLP714 TLP754
Open-
Collector
1Mbps INV TLP109(IGM) TLP2719 TLPT719 TLP759(IGM)

Top=110 "C(Max) Topr=125 "C(Max)
104



SO6L/SO6L(LF4)

TLP2719/(LF4)

Toshiba is expanding new SO6L & SO6L(LF4) IC output photocouplers.

TLP2719/2719(LF4): 1 Mbps, open-collector output

-Function and footprint compatible with
conventional SDIP6 / SDIP6(F type)
-Function and footprint compatible with company B’ s SSO-6

_ TLP2719/TLP2719(LF4) TLP719/TLP719F

Package SOG6L/(LF4) SDIP6/
SDIP6(Type F)

Output Open collector

Prop. delay 800 ns (@Topr =25 °C)

20%min.
15%min. , 55%max.

10/IF (Ta=25°C)
|O/IF (Ta=-40~100°C)

tpHL / LH (Ta=25°C)
tpHL / LH (Ta=-40~100°C)

20%min.

0.8us max. / 0.8us max.

0.8us max. / 0.8us max.
0.85us max. / 1.9us max. -

CMTI (min) +10 kV/us
Topr -40to0 100 °C
BVs (min) 5 kVrms

Replacement ACPL-P454 | ACPL-W454

10£0.2 11.05 £02

J
S

W N
SO6L SO6L(LF4)

TLP2719

MCy
ASIC

TLP2719(LF4)
YT _»
51 A Yoo e K
x g1 = GND: 1}
- 'r:_.:L;c_
1
1 T 1 Ve L
1 4 o # ‘—f—l—: =0 Uhvicalk
_e_- '..:_:_-L_:_ W
! d
b——— ¥ .".I'._
i T ,I‘ | : ;IZ :;m:E'Hﬂm_IK' =)
1 = | L
i :
_JI.... ; : 'l.l"i..
1d 3£ :K—E LK
_,_.. 5 ; 1
| b
il | 2% L1 i LK
[ vl 1 =
#I -J L I
» L LVICL
s e LK
BEFRE YRS ]
_‘t— L T
F::::::::_'.l Fn:u]__
E}aﬁ JE ! N
1 i
—+ : GND |
| Feedback % —_—
TLP2703

05



50MbpsEEiB A 87 R
~ p
Red: New Product
-,
nn *: Under development Vcc 9 to 15V
Creepage & clearance 5mm 8mm 8mm 4mm 7or8 mm 7or8 mm
Isolation Voltage 3750Vrms 5000Vrms 5000Vrms 3750Vrms 2500Vrms 5000Vrms 5000Vrms
Data rate , ' ,
Output type ' '
(typ.) PHEDYP
S0O6 SO6L SO8L-2ch S08-1ch S08-2ch SDIP6 DIP8-1ch
~50 M Totem-pole TLP2367 TLP2767
Open-Collector TLP2368/B* TLP2768A/B* TLP2468 TLP2168 TLP2768
~20 M TLP2366 TLP2766A
Totem-pole TLP2370 8@C2) | TLP2770 B TLP2270 (B TLP2466 TLP2160 TLP2766
TLP2372* SO TLP2775/8*
~15M Totem-pole TLP2361 TLP2761 TLP2261 TLP2161 TLPT716
TLP2362/B* . TLP2962
Open-Collector TLP2363* 5@ TLP2762B TLPN137
~10M Totem-pole TLP2345 e 3 itﬁggg : TLP2245* (51D
*
. TLP2348 TLP2748 O TLP2248* @m
+Input %ﬁ TLP2391 8
TLP2355 (8@ TLP2105 (8 @
L B ([0
RSN 16 HTSI=s) NS kvl It T L hvceds
s 50D 80 @ TLP2110 5@
TLP2312* B0
9711 TLP2395 B
* i
Elnput E‘ﬁ[& TLP2398
TLP104
~2M Open-Collector TLP2304 TLP2704 TLP2404 TLPT714 TLP754
~1M Open-Collector TLP2309 TLP2719 TLP2409 TLP719 TLP759
~100 k Open-Collector TLP2303 TLP2703 TLP2403 o ngelpagiTC gult%Ur;A) @aLow Ve (Vee 2.5 V)
~20 k Open-Collector TLP2301 TLP2701 (Z7)Low power (ICC < 1 mA)

Recommended package
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Tria82¥ = mex

Creepage / Clearance 5mm 5mm 5mm 7Tor8mm 8 mm
Isolation Voltage 3750Vrms 2500/3750Vrms 3750Vrms 5000Vrms 5000Vrms
Package S04 SO16 4pinSO6 DIP4 4pin SO6L
Feature ' ” e I' 0
E—| /[—:l DCinput TLP291(SE TLP291-4 TLP185(SE TLPT785 TLP385
0~ lp
Low input TLP293 TLP293-4 TLP183 TLP383
350V Vceo TLP188 TLP388
E—l—l l::::l AC input TLP290(SE TLP290-4 TLP184(SE TLP620M
o Lowinput| TLP292 TLP292-4 TLP182
E—lé"%j Darlington TLP627M
0= ] 300V Vceo TLP187 TLP628M TLP387
9 _F TP Highspeed
_ gh spee
A¥ LT\J:I_] Low input TLP2301 TLP2701

Using Long Life Time LED

New
*Under development 108
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