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TOSHIBA BiCD Integrated Circuit Silicon Monolithic

TB67S209FTG

B g i) B OURR 2 3 FR AL ER B A%
TB67S209F TG & —FC R H PWM Hirist 25 A9 AH U 25 13 A AL BB 2%
TS % P B B

KH BICD T.Z & s, #EfEH 50 VI4.0A,

o \\w//
+ BiCD LZ4ERHEH IC

- BESER A AT S AL P-WQFN48-0707-0.50-003
- PWM il 1 1E i DR 5

- R4k 2 (a)(b),1/4,1/8,1/16 F11/32 28 T4
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TOSHIBA

BEX

TB67S209FTG
Pin assignment (TB67S209FTG)
(Top View)
8 o m m é é
228232222 338°¢
36 35 34 33 32 31 30 29 28 27 26 25
NC (37 24| NC
LO |38 23| NC
DMODEO |39 22| GND
GND |40 21| OUTB-
VREF |41 20| OUTB-
SMD1 |42 FTG 19| GND
OSCM |43 18| GND
CW/CCW |44 17| OUTA-
MO |45 16| OUTA-
DMODE1 |46 15| GND
DMODE2 |47 14| NC
NC |48 O 13| NC
1 2 3 4 5 6 7 8 910 11 12
o WEFEooOod <ot O
L
THH QFN 3519V /1 5] AN e R4 2235 % PCB 1) GND X35,
2 2016-10-27



TOSHIBA

BEX

TB67S209FTG
TB67S209 HH &
DMODEO Motor OSCM
| | OSC-Clock || 4_| l__
Standby > Converter Oscillator
DMODE1 Control I
* M I vce PR
DMODE2 Step Osyitle;“ Regulator L
Resolution sciliator
Selector VM
. Power-on |_—|
DSlgnzl Reset
Cw/CCW ecode
'@\ > Logic 1.SMDO
e I i ) e
T o ' T
RESET
\’:[1‘ '@ w Current
Level |—| Current
ENABLE
L ,@\ > Set Reference {— VREF
Setting
MO - LO
[]5 Angle monitor Error Output ;|_:|
Current Motor Control Logic Current
Comp Comp
Predriver TSD Predriver
RSA 4 | | | 7
e | ' RSB
ISD
H-bridge H-bridge
GND []
[ ]
(H H H 1
OUTA+ OouTB+
OUTA- OUTB-
L
§\_/§O

TR H B, 7B R B D REDR R R KR T RE 2 B IS AR AL .
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TOSHIBA Y

TB67S209FTG

L FE R F
TB67S209F TG A fiith 2k b ZiE 4T T PCBRIMR A I b HAMNMOER 2 — i i e RIS, FMTTIRRN % 8 A R THE .
FIAFARE R, VM AT GND BRAR AT R, 38 Sty i 5| I rR i B st R e o o R IR, B 2K AESRIR
I, th SEARE A R e A B SR BT 5 SE i, DY H A5 (VM, RS, OUT, GND) Wil REAFEARF A KA R 47
XS RAR, ATRER R TARER, BGE stk

ARG A AUE R . B, FTRES RDNIRES 1IC M HLIRR T HLE A T 3 BB 1A
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TOSHIBA

BEX

TB67S209FTG
3| 5 BA
TB67S209FTG (QFN48)
Pin No.1 — 28
5 JH-= Gl B%)i

1 NC RS

2 CLK CLK 55 %N 5|

3 ENABLE Ach/Bch %ir i 2% ON/OFF i 5] Ji

4 RESET HL A S A 1 T

5 GND Bt 5] i

6 NC JEEE RS

7 RSA (*) HLHL Ach BT I 5| 1

8 RSA (¥) HLAL Ach LIRS 51 B

9 NC E3ez: )

10 OUTA+ (*) | HHL Ach (+) farti 51

11 OUTA+ (*) | HHL Ach (+) farti 51

12 NC RS

13 NC RS

14 NC RS

15 GND Feth 51

16 OUTA- (%) HIL Ach (-) it 51

17 OUTA- () HLHL Ach (-) i 51

18 GND Feth 51

19 GND Feth 51

20 OUTB- (*) HLHL Beh (=) iy 51

21 OUTB- (*) HIAL Beh (-) it 51

22 GND Rzt 5]

23 NC E3ez: )

24 NC E3ez)

25 NC E3ez: )

26 OUTB+ (*) | Hi#L Bch (+) firth 51

27 OUTB+ (*) | Hi#L Bch (+) it 51

28 NC AR T

5 2016-10-27




TOSHIBA

BEX

TB67S209F TG
Pin No.29 — 48
Gk 314 TR
29 RSB (*) FLHL Beh ELIALASI 51 A
30 RSB (*) HLHL Beh ELIALASI 51 B
31 NC EER T
32 VM RUHL LU 51
33 NC E|suz- )
34 VCC PR VCC Fa F 4 Wil 51
35 SMDO AR A O E T 0
36 NC E3ez)
37 NC E|suz- )
38 LO B R E 5 51 R
39 DMODEQ Wk PR E 5 S 0
40 GND Bzt 5]
41 VREF FATL FRL B 1 1 L 5
42 SMD1 CIprit et S A ekl )
43 0OSsCcM BrRCE T IR R R AR
44 cw/ccw R 5 7 1A ¥ L S
45 MO H A 5|
46 DMODE1 YR B B S 1
47 DMODE2 | /R U E SIS 2
48 NC E3ez: )
VE:
- iEfE NC 3| TS .
- (%) PINELE AN BAE AR E A PRI 1SR 5] B T DU R
6 2016-10-27




TOSHIBA

BEX

TB67S209FTG
WA H SR EE (TB67S5209)
51 % WA ES SR
DMODEO Logic 1kQ
DMODE1 ot B AN >0—
DMODE2 AN (VIHVIL) Pin
CLK 1 ¢
ENABLE VIH: 2.0V(min) ~ 5.5V(max) -~ S %
RESET VIL: OV(min) ~ 0.8V(max) -
Cw/CcCcw
SMDO eno X i
SMD1
Logic X
LO it (VOHVOL) Output
Pin
MO (_b#iHEH: 10k ~ 100kQ) L
GND
vce X
VCC VCC HiJEVE [ - -
4.75V(min) ~ 5.0V(typ.) ~ 5.25V(max) 1kQ 1k
VREF
VREF %L
VREF oV ~ 3.6V g [
GND X -
N 1kQ
OSCM 4z ¥ & Ju OSCM & I_
OSCM 0.64MHz(min) ~ 1.12MHz(typ.) ~ a
2.4MHz(max) 8
o]
=
GND
OUTA+ VM HE5 H 3
OUTA- 10V(min) ~ 47V(max)
OUTB+
OUTB- 3] B R ouT-
RSA 10V(min) ~ 47V(max)
RSB

TR R, SR TR AT e R AL B S A T R
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TOSHIBA B

TB67S209FTG

ThEe vl CBHEERAUETD

1. CLK Zhgg
CLK 55 84 EASGRALHI AT
CLK i\ e
Up-edge e 2Rz ik
Down-edge — (HEMREALE. D

2. ENABLE Ifg

ENABLE 5 4z il #H N5 2% 1 ON Al OFF . %51 A T & B s ALAE OFF #i3X (RifEpt) HEME ) H . 1578 VM LAl
IR 11 E ENABLE 51A 'L

ENABLE #i A\ ik
H i E=0N E% T/EBER)
L B 2%="0FF (&M

3. CW/CCW Ihegf#m i 51 Thae (GBI RfHEE)
CWI/CCW 5| ¥z e HLE s 71 4BEE g R4S, OUTA Hijmsefid, HAHMIZN 90°, 4ikE N WA H,
OUTB Hymschirt, HAHMLZE N 90°,

CW/CCW i\ OUT (+) OouT (-)
H: I £ TAE(CW) H L
L: H4F T/E(CCW) L H

4. B PREFEIRE

DMODEO DMODE1 DMODE2 b7 Lt
L L L AL (OSCM 2/ A BN ‘OFFIRE)D
L L H PR
L H L Loy (AR
L H H 114 5y 3
H L L F Loy (B A
H L H 1/8 s PR
H H L 116 b 5%
H H H 1/32 5 %

A 4173 DMODEOQ,1,2 i; W& RESET 125 ML CE2 ik E A NVITERE) .

8 2016-10-27



TOSHIBA Y

TB67S209FTG

5. WGBSR IIEE
SMDO SMD1 Uik
L L Fast Decay: 12.5% (Fast Decay = OSCM x 2)
L H Fast Decay: 37.5% (Fast Decay = OSCM x 6)
H L Fast Decay: 50% (Fast Decay = OSCM x 8)
H H ASCHR I 2 ik
R PR R BRI
[ ]
cLk 1
L
H
MO
L
+100%
lout(A) 0%
-100%
+100%
lout(B) 0%
-100%
ccw ¢—mmmm —_—> CcW

LRSS AHEE (AT |

H
CLK
L
H
MO
L
+100%
lout(A) 0%
-100%
+100%
lout(B) 0%
-100%
ccw —mmmm — Ccw

I PP I vh s B MO it 2 24 MO S1IIE Sz .

TR B, I B R RE AL

2016-10-27



TOSHIBA

BEX

TB67S209FTG

FEP R (BAD ]

CLK

= I el =

MO

L

+100%

+71%

lout(A) 0%

“T1%

-100%

+100%

+71%

lout(B) 0%

“T1%

-100%

ccw ¢—mmmm

[1/4 355 HEF]

EE—— i o1

CLK

MO

om0

+100%

+71%

+38%

0%.

lout(A) _o.;

“71%

-100%

+100%

+71%

+38%

lout(B) 0%

8%

-71%-

-100%

ccw ¢/ —_— > CW
I 7 I vh s B MO it 2 2 MO 51IILE i .
TR E R, IR EI AT REfRTAL -
10 2016-10-27



TOSHIBA 1234

TB67S209FTG

[1/8 3553 1 3%]
H
CLK
L
H
MO
L
+100%
+98%
+96%
+83%
+71%
+56%

+38%

+20%

lout(A) 0%

-20%

-38%

-56%

-71%

-83%

-96%

-98%

-100%
+100%

+98%

+96%
+83%

+71%

+56%

+38%

+20%

lout(B) 0%

-20%

-38%

-56%

-71%

-83%

-96%

98%

-100%

ccw —— —_— > Ccw

i I v s B9 MO it 2 24 MO 51ALE Sz

TR E R, I AT RE R AL -

11 2016-10-27



TOSHIBA 1234

[1/16 43 K]

TB67S209FTG

CLK

r ~ =

MO

+100
98

5
EERS T

%
o

+83%

lout(A) 0%

71%

989
-100%
+100%

98%

+11%

lout(B) 0%

1%

08
-100%

ccw ———— — > Ccw

P I v s B9 MO it 2 24 MO 51ILE Sz

TR E R, R AT REfRTAL -

12 2016-10-27




TOSHIBA %i TB67S209FTG

[1/32 43 8K

CLK RN R RRRE AR RR RN R AR N RN RN RRR AR AN

Mo

lout(A) 0% =

-100%

lout(B) 0%

ccw ——m — > Ccw

I 7 I vh s B MO it 2 24 MO 51IIE I .

TR E R, IR IR REfRTAL -

13 2016-10-27



TOSHIBA

BEX

TB67S209FTG
R A 4
Current [%] Full Half (A) Half (B) Quarter 1/8 1/16 1/32
100% O O O O O O
99% O O
98% O O O
97% O O
96% O O O
94% O
92% O
90% O O
88% O
86% O
83% O O O
80% O
77% O O
74% O
71% O O O O
67% O
63% O O
60% O
56% O O O
52% O
47% O O
43% O
38% O O O O
34% O
29% O O
25% O
20% O O O
15% O
10% O O
5% O
0% O O O O O
6. RESET Iifg
RESET #ii A\
H BCE A NHIIRIRES -
L IEH TAERR
RAMEE R YR RESET M) WM& PR, B MO H&oR L.
S PR A Ach HIR I E Bch BB BRI LA
Full step 100% 100% 45°
Half step (Type A) 100% 100% 45°
Half step (Type B) 71% 71% 45°
Quarter step 71% 71% 45°
1/8 step 71% 71% 45°
1/16 step 71% 71% 45°
1/32 step 71% 71% 45°
14 2016-10-27




TOSHIBA 1238

TB67S209FTG

7. LO (B5RENES) SHiThRe

2R ST (TSD)E G FELf S I (ISD)IF,  LOHL K1 #e 2% (GND) K.

VCC

§ 10kQ

LOZ— APl 51 . LOSIIMFRZE 4 2 3.3V/5.0VHLF DUSEILEMI ThAE . TEH M TAEI AR, LOBI M HLF IR Krmi(H
HMOSFET=0FF). 445 i2H6MI(TSD, ISD) i, LOG ¥ En k(A EEMOSFET=0N)H{ -,

15 2016-10-27



TOSHIBA Y

TB67S209FTG

ARSI R

AR 15 TE IR D E T A5 P 1 B T PR P AR R IR R R ) F R A
AR 5 T U2 30 3 ] 2 A (R SR ) S DRl (PR T IRl RS T S i) D, (E Dh RE 45 1 7 BERE fdF) SMDO At SMD1 5]
IR FER A . (2 62, 4 g

fchop
OSC internal
signal
Current NF deteothn
setting : | '
lout

(SMDG, SMD1)=(LIL): Fast Decay 12.5% «———

(SMDO, SMD1)=(L/H): Fast Dec¢ay 37.5%

(SMDO, SMD1)=(H/L): Fast Decay 50%

(SMDO, SMD1)=(H/H): Fast Decay only

Charge Mode—NF detect—Slow Decay—Fast Decay—1 fchop cycle—Charge mode

S— -
—

1 fchop cycle : OSCM x 16clk

16 2016-10-27



TOSHIBA Y

REFERETY (BRBTE)

TB67S209FTG

fchop fchop

OSC internal
signal ||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||

Current {NFdetection | | | | | | | ! | | | i NFfelecton

setting

lout

\_Y_J\'Y'/\Y)

Charge Slow Decay Fast Decay
HTEEEM, BB RESE .

B PWM ZhRefIn 7

! NFF detection!
L N getection,

e

: Charge Slow Decay Fast Decay : ' Charge Slow Decay Fast Decay

fchop E E fchop

é If the NF is detected during the early timing of the : : If the NF is detected during the late timing of the
i fchop cycle, the Slow Decay will be longer. : i fchop cycle, the Slow Decay will be shorter.

7C LA R T AR o T CLAT A b i) N RSN Py 2 A A28 Ak iR NF £E fehop J& H1- 5 SRRl ik, Dk
FEICR . Wt NF £E fchop J& 1 SRl ik, M s gk 42, i BT

W WA S R fechop— (FE B +PUETEIR) = 18
(bR 3 9 LA BT LU 1 SMDO F SMD1 ¥ B 34T F . )

17 2016-10-27



TOSHIBA

TB67S209FTG

B PWM Zh B 7

Poob bbb b NR détedtion
: e O

| V/\_y_/

: Charge Fast Decay':
: fchop :

| If NF is detected within the SMD setting, Decay |
i sequence will only be Fast Decay (Slow Decay will
i not appear). ;

BERERHERETY

s BT A HERPER:

OSC internal |

Signal

Current |

Setting

fchop E fchop ; fchop E fchop 5
5 I Current | NF siow! NF '

u
Setting !

18
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TOSHIBA Y

- JAFAHEIKT 14> fchop AR

TB67S209FTG

; fchop fchop 5 fchop E fchop 5

OSC internal
Signal

Current NF

Setting

messssssssEEsEEEEEEEEREEEERREnn

=

Current
Setting

M FEHIEIR T fehop JE IS, 78 FEUIN IR)REBE K B A AL RS B NF BB . 2 FIRLA SN — FUIRUD IR, IR R 4R SE 508
e

* AT AR R

fchop fchop fchop

fchop

OSC internal

Signal
E ' Charge Mode will appear per each fchop cycle to check the
: : current level. If the current level is already above the
current set level, the sequence will be switched to Slow
Current | NF s e aerereans ; Decay in a very short period.
Setting g g

Current ssssssssssssssssssssssannnnnnnnnn
Setting

19 2016-10-27



TOSHIBA Y

TB67S209FTG
#rtH MOSFET g
VM VM VM
RRS [ | RRS % I [, RRS
I Rs ! N I Rs !
| | | | | |
UiAN | ! u2 U1 ! ! u2 U1 ! YA\ U2
(E) + 4 = B o+ o+ & =+ (3
NN . OFF  OFF i | OFF OFF ! !
il L L
0—+—mm—+—o |>—+—m’m—+—o 0—+—rm‘\—+—o
: Load : : Load : : Load :

L1 1 1 N\ L2 L1’ 1 1 L2 L1 1 1 L2
= 5 % (G B+ G B+ + =
OFF - + N—lon] [on]) - - [oN] [oN ]/ - OFF
| : : : : |

’l PGND ’l PGND ’l’ PGND
Charge mode Slow mode Fast mode
A current flows into A current circulates around The energy of the motor coil
the motor coil. the motor coil and this is fed back to the power
device.
#rtH MOSFET g
MODE U1 u2 L1 L2
CHARGE ON OFF OFF ON
SLOW OFF OFF ON ON
FAST OFF ON ON OFF
e ZEER T AL LR PR SRS 5T
R HIR BLAR BT RS, 25 TR,
MODE U1 u2 L1 L2
CHARGE OFF ON ON OFF
SLOW OFF OFF ON ON
FAST ON OFF OFF ON

Z 1C il Bik 3 P ] AL S IR FF AN
TR R, S5 R R TR T RE 2 A A 0 W RELE B

20 2016-10-27



TOSHIBA Y

TR S s IR T

TB67S209FTG

T PWM B ZEH], % 1C KH] 7 i OSCM k% 47 AL I
WA A LY P UAT (A0 L PR IR ) PT DA L A I FL BEL 28 (RS) M S5 i [ (Vref) BEAT L, IR
Vref(V)
lout(max) = Vref(gain) x
Rrs(Q)

Vref(gain): Vref ZEE & 1/5.0 (typ.)
24 100% B B IS T

2 Vref = 3.0V, $14=100%, RS=0.51Q, FHLHLIE T HL (4 B FFE )T 5T -

lout = 3.0V /5.0/0.510=1.18 A
OSCM HRHME H RS HEHR) KT HE

OSCM # % 42 (FOSCM) FH ik 28 31 2% (fchop) vT LA LR 5 ik 5.
fOSCM=1/[0.56x{Cx(R1+500)}]
......... C,R1: OSCM 14Nl 41 1H(C=270pF, R1=5.1kQ => K% fOSCM= 1.12MHz(Typ.))
fchop = fOSCM / 16
......... fOSCM=1.12MHz => fchop =About 70kHz
WHRPTEICR LT, RSB /N BRI S . E2, 1C PWEBIMHR e L B #vE R ER K.

I AT, A P RAVE R E, BIRMISO T RE 2R PR K2 70 kHz. B ETEF N 50 ~ 100 kHz.

21 2016-10-27



TOSHIBA

BEX

TB67S209FTG
%5t RBIEE (Ta = 25°C)
HHE e wiEfl HAr #i
2R INEE R VM 50 \% —
R IRl AEEN A Vout 50 \Y —
FEL LA HY ERLIAE lout 4.0 A GED
PR 502 A FEL YR VCC 6.0 \Y AN I
B 5 0 L VIN(H) 6.0 \% —
VIN(L) -0.4 V —
MO i HLE VMO 6.0 \Y —
LO itk & VLO 6.0 \Y —
MO HLIR IMO 30 mA —
LOEA Lt ILO 30 mA —
¥ QFN48 PD 1.3 w JE2>
TAERSE TOPR -20t0 85 |°C —
A= TSTR -551t0 150 |°C —
455 Tj(max) 150 °C —
A B, N TARERBCRAEUE, I K B IR AE N N AT e RUE IR 70%E AR, T EAERE, R
AT BE S p it — B R, B T3 E5RE IR 0 2614
2, UK (Ta=25°C) WRMBEE KT 25°C, 1% 10.4mW/°C [£1K PD.
Ta: HIEEEE
Topr: 4 |C WuE I PR A5 B2

Tj: 2 1C PHH LR . Tj(max)3Z H e WT(TSD) B R H] . Tj(max) 120°C PRSI, @i H i =5 i vl 5 A il ik

Lo

) HxHABUEA

P ARG L0 B R (B 2 fe AR K — HAUEE, BMER — BT . NGB AT — DM EUEE . B HUE |
A RE SRS IR, JF AT RE S BURME SR b2 1 -
ATRATAE LR #BAR AT A — A 0f B KAUE A . TB67S209F TG N HLAT ok i FRAS W b % o [RIILE, ot SRt o b s it 3
WUE S KAE, W BRI . A JUE Sy By f I AUE e, SIS RIS . USRI B R E D5 &

FSjE
TAETEHE (Ta=-20 ~ 85°C)
FHAIE 5 Min | Typ. | Max | #f B/
FELATL FLYR VM 10 24 47 vV =
FEHL A R lout _ 15 3.0 A G 1»
e VIN(H) 2.0 — 55 vV | BEBAERT
B E
ERAABE VIN(L) 0 | — | 08 | VvV |EEEAEET
MO % 51 i L VMO — 3.3 5.0 vV | —
LO #irth 51 B s & VLO — 3.3 5.0 Vo=
RPN fCLK — — 100 | kHz |[—
Hrigas iR fchop(range)| 40 70 | 150 | kHz |—
Vref HI N\ H & Vref GND | 2.0 3.6 vV |~

BN S bR AR E ] F - HCRAIUE 1 oK R e -

FE 1 SERRE T A iR oK AT AT RE SRR T AR SR AR O, TARRS M55 TARREOL, PREGE I AECAR I (RERIFEE).

22

2016-10-27



TOSHIBA

BEX

TB67S209FTG
A 1 (Ta=25°C, VM =24V, RIERHIE)

HFAIE e MR 21 Min | Typ. | Max | Hi

i VIN(H) BiEmA G5 2.0 — 5.5 Y

LA =L NGNS

fi& VIN(L) EBiEmA G5 0 — 0.8 \Y
R N S R VIN(HYS) EEEmAN (B 100 — 300 | mV

= [IN(H) VIN(H)=3.3V — 33 — pA

LAt PNEE

& [IN(L) VIN(L)=0V — — 1 pA

MO %t 51 i % VOL(MO) IOL=24mA #ii=Low — 0.2 0.5 \Y
LO %t 5 i # & 1% VOL(LO) IOL=24mA #itH=Low — 0.2 0.5 \Y

51 =TT
IM1 bR — 2 35 | mA
- N it 51 =1 % _ 35 55 mA
HFEn M2 FEHUBEIENABLE =i
IM3 iﬁ?l'fn %Iﬂiﬂiﬂfﬁﬁ _ 55 7 mA
SRR
il IOH VRS=VM=50V,Vout=0V — — 1 pA
R IR

i A 1oL VRS=VM=Vout=50V 1 — — pA

Vref=1.5V,R=0.2Q ) %

L L7 2 4 Alout1 (lout=1.5A) 5 0 5 %

LA ERL I 5% R Alout2 Vref=1.5V,R=0.2Q 5 0 5 %

(lout=1.5A)
RS5| L i IRS VRS=VM=24V 0 — 10 pA
ML S e Tj=25°C, 1L
CREMI+EAD Ron(H+L) (High-side+Low-side) — | 049 | 06 Q@

: VIN (H)EZ 8 4R 5 A 0 V @i EFbr, S8 (OUTA,OUTB)E AL VIN F . VIN (L)2&FE 45| s
JEFE 588 PR, S8 H (OUTA,OUTBYR AL VIN HE. V IN (H)F1 V IN (L)FZEEIN V IN (HYS).

e REZEMAG S REATE VM IR R RPIRES, SR R A A S S T 20 EMF AR R (HEN T
AR, TR VM B E H VM BRIR RS TS, RAZEES.

23
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TOSHIBA Y

TB67S209FTG
RS 2 (Ta=25°C, VM =24V, BIEBHHE)
FEAE 5 AR A Min | Typ. | Max | #fi
Vreffi N Iref Vref=2.0V — 0 1 pA
VCCHLE vce ICC=5.0mA 475 | 50 | 525 %
VCCHL ICC VCC=5.0V — 25 5 mA
Vrefl 75 % Vref (gain) Vref=1.5V 1/5.2 | 1/5.0 | 1/4.8 —
a?!@%lifﬁ(‘TSD) T,TSD — 145 | 160 175 °C
BIME E1)
VMR & HLJE VMR — 7.0 8.0 9.0 %
KLRRN(SD) ISD — 41 | 49 | 57 | A
BE (E2)

¥ 1: XFTSD

LA EEIRIEF) TSD BMERT, TSD MM FEJS PIEE AL B BEK OGP AR A o P BB 75 U001 0 R B 1) DA S i At
W 2 TSD WS, BE&KREARIENA, B 4ENEH VM BJER, 55 DMODE 3| Z= L AR R A iERR .
TSD H A T harill Bt s ) & T Re, RIS g B0 BEAT A o

¥ 2: XFISD
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TB67S209FTG
AC S H## (Ta=25°C,VM =24V, 6.8 mH/5.7 Q)
FEAE 5 TR A Min | Typ. | Max | #ifi
CLKA FRIE A N /N TE I | tCLK(H) CLK(H) /Nt 56 FE 30 | — | — ns
CLKP BB uE: e N fe/METERE | tCLK(L) CLK(L) #g/ Nk 5 B 250 — — ns
tr — 30 80 130 ns
SRR tf — 40 90 | 140 ns
FrETT R tpLH(CLK) CLK-Output — |1000| — ns
tpHL(CLK) CLK- Output — 1500 | — ns
AREADLRGE 75 Vi SR (] AtBLK VM=24V,lout=1.5A 250 | 400 | 550 ns
PR A AR AfOSCM | COSC=270pF, ROSC=5.1kQ | -15 — | +15 %
PR A S5 A= fOSCM | COSC=270 pF, ROSC=5.1 kQ| 952 | 1120 1288 | kHz
; il BOE(lout =1.5 A)
YR 3 %R ’ _ _
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PD-Ta Graph

(1): Device alone
(2): Measured when mounted on the four-layer board.

0j-a=25°C/W. This value is dependent on a substrate pattern and mounting conditions.
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TOSHIBA Y
R

P-WQFN48-0707-0.50-003 (unit: mm)
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the information
in this document, and related hardware, software and systems (collectively "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, 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, devices related to electric power, and equipment used in finance-related fields. IF YOU USE
PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative.

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.

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.
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