>:3'

TC78B006FNG, TC78B006FTG
TC78B006AFNG, TC78B006AFTG

TC78B006BFNG, TC78B006BFTG
TC78B006CFNG, TC78B006CFTG
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A BORHN, 35 55 B R A6 SO SC IR A 58T

B8, FHEy HA KRR
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TOSHIBA

TC78B006 series

R Ly 35 B AR A TR 5

RZ CMOS H Sk Fi L %

TC78B006FNG, TC78B006FTG
TC78B006AFNG, TC78B006AFTG
TC78B006BFNG, TC78B006BFTG
TC78B006CFNG, TC78B006CFTG

TC78B006 F 514 X b5 Ly ik FH AR 43 TR B 2% .

RPAiE
A A IR

Ty s HL . VM=30V (R AR )

RipLARE

it PWM i

N ERY; B

BT RGN

BUERY, HINEHES
SRR

L/VEEz)

N E R A

BRI RE

N B ARHLIR S FL i

TC78B006FNG: H#: PWM #ii N, #idtil

i
TC78B006FTG:  E¥: PWM A, #da it
i, SSOP16

TC78B006AFNG: H#: PWM #i N, BUE
TC78BO06AFTG: Hi PWM Hi N\, BiEt&l

TC78B006BFNG: HiLl K4,
TC78B006BFTG: il K4\,
TC78BO06CFNG: 4]l B K4 A,
TC78B006CFTG: il 4N,

LESLY il

BE AT I

, SSOP16

WQFN16

i, WQFN16
AT

HH, WQFN16
Bl S A

HH, WQFN16

SSOP16

SSOP16

P-WQFN16-0303-0.50-003

HE.
SSOP16-P-225-0.65B 0.07g (J7EIH)
P-WQFN16-0303-0.50-003 0.02g (Jt%!1H)
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TC78B006 series

FTERE (BLH HEE)

E#: PWM A\ (TSP)&!
—— lvm
| svems | J_
OuTIP
» - ourin | N
gf,f%g IR ouT2P —( : —t
HH %
OuT2N JE % f E"_
| oc
B (R ,;
- [FG/RDO
DL L A\ (VSP) 2
% _JREG [ svers | J‘VM T
= ' ouTIP
i i outin | [
itilFd IRz
e ouT2P f
OUT2N JE % f §||_
‘ | | oc
j, vep A/D | I s
Vres
CcT B E ORI ’i
ss
FG/RDO
e ’
0sC |
GND | —
I ' TSD
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TOSHIBA TC78B006 series
1) i ™
B FNG  H# PWM A (TSP 6 511, ¥ikild it (FG 5 51 )
oum2n [O1 O 16[] OUTIN
ouT2P []2 15[] ouT1P
vM []3 14[] VREG
oc []4 13[] HP
FG [5 12[] HM
TSP []6 11[J GND
vMI []7 10[] ss
VSOFT []8 9] cT
B AFNG H#: PWM A\ (TSP 6 510, 8 k4 H@®RDO 5 51 )
ouT2n 1 O 16[] OUTIN
OouT2P []2 15[] ouTiP
VM []3 14[] VREG
oc [4 13[] HP
RDO []5 12[7] HM
TSP []6 1] GND
vMmI []7 10[] ss
VSOFT []8 9] cT
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TOSHIBA TC78B006 series
B BFNG s R4 A (VSP 6 51D, #d it (G 5 51
ouT2n 1 O 16[] OUTIN
OUT2P []2 15[] ouTiP
VM []3 14[] VREG
oc [J4 13[] HP
FG 5 12[] HM
vsP []6 11[] GND
vMmI []7 10[] ss
VSOFT []8 9[] cT
B CFNG s R A (VSP 6 5D, #UE % H®RDO 5 5] 1)
outn 1 O 16[] OUTIN
ouT2P []2 15[] ouTiP
vM [3 14[] VREG
oc [J4 13[] HP
RDO []5 12[] HM
VSP []6 11[] GND
vMmI 7 10[] ss
VSOFT []8 o[ c7
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TOSHIBA TC78B006 series
B FTG FE#: PWM i\ (TSP 4 511, Fdkil b (FG 3 511D
o =z =z o
E E E E
=) =) 2 2
o o o @)
U o ool
16 15 14 13
vMm []1 O 12[] VREG
oc [J2 1] HP
FG []3 10] HM
TSP []4 9 [] GND
5 6 7 8
MM M
< 5 (@) g
= 4 -
Q
_|
B AFTG E# PWM %i A (TSP 4 51, BUEkl4md (RDO 3 51 )
o = = o
E & E E
2 =2 =2 2
@] @) @] @)
| I I I I I
16 15 14 13
vMm []1 O 12[] VREG
oc []2 11[] HP
RDO []3 10[] HM
TSP []4 9[] GND
5 6 7 8
1 M 1 rn
s 3 2 8
= o
Q
_|
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TC78B006 series

B BFTG B S (VSP 4 51D, Hetts il (PG 3 511H)

VM

0C

FG

VSP

B CFTG M EMAVSP 4 511D, BEfllit(RDO 3 51

VM

0C

RDO

VSP

o = = o
o~ ™~ — —
E E E FE
2 2 2 2
@] (@] @] (@]
O U U
® 15 14 13
11 O 120
2 1]
[]3 10
[]4 9]
5 6 71 8
MM M M
s 5 2 ¢
= @]
o
_|

o = =z o
o~ N — —
E E E E
2 2 2 2
o o @) o
| I I I
16 15 14 13
11 O 120]
]2 1
]3 10[]
[ 14 9]
5 6 1 8
MmN M M
£ 3 2 8
= @)
m
_1

VREG

HP

HM

GND

VREG

HP

HM

GND
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TC78B006 series

51 R

B FNG/FTG E# PWM #A(TSP), #ifAa % HFEG)H

NG LS — Gl B YL
14 12 VREG 5V 2% ik LA 51
13 1 HP ORGSR +
12 10 HM BRSNS -
3 1 VM HLIE S
11 9 GND Bt BT I
15 13 OUT1P i SR A S 1
16 14 OUTIN ARAM GRS 4 s 51 0 1
2 16 OuT2P e SR S Y A 51 2
1 15 OUT2N A EREN A 51 2
4 2 ocC RRAL RS 5| A
5 3 FG e e i 1y 51 i
6 4 TSP il S LB E S
7 5 VMI /N o5 S LL I S
8 6 VSOFT BOT RIS
9 7 CT BiE R B E 5
10 8 SS R BB E S

B AFNG/AFTG HE# PWM %A\ (TSP), #iEtillfi it (RDO)A

AFNSIHIED%%AFTG S Fr P
14 12 VREG 5V £ RUE A 51
13 1 HP ERESHMALIE +
12 10 HM BRI TN -
3 1 VM HL I 5]
1 9 GND Fetth FY R0
15 13 OUT1P FR SRS S 1
16 14 OUTIN AR AR FH 6 1 5 iR 1
2 16 OouT2P e B A A e S 2
1 15 OUT2N AR AR 4t 51 2
4 2 ocC PRSI 5] A
5 3 RDO B RS 5 g 5
6 4 TSP i A A RE 51
7 5 VMI B/ o s BV E 51
8 6 VSOFT BT F T 51
9 7 CT BiE SRR 5
10 8 sSs YRS HIHBESI N
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TC78B006 series

B BFNG/BFTG 40 Hi 4 A (VSP),

e s W o 4 (RGO 2

BFNGglﬂtp%%BFTG A e
14 12 VREG 5V 2% WK AT 51
13 1 HP BRSNS +
12 10 HM IR TSI -
3 1 VM HL 5 5]
1 9 GND Fetth FY R0
15 13 OouT1P e B ) A A e A 1
16 14 OUTIN AR AR 3 FH 6 1 5 iR 1
2 16 ouT2P EMIRSN A B 2
1 15 OUT2N IR BXE FH fa 51 2
4 2 ocC PRSI 5] A
5 3 FG Tigte g th 51
6 4 VSP i s LR B E 51
7 5 VMI B/ o s BV E 51
8 6 VSOFT BT T 51
9 7 CT BiE SRR CE 5
10 8 sSs WA BB S

m CENG/CFTG HH 4 (VSP), e ka4 i (RDO) Y

CFNSIW%% g S Fr P
14 12 VREG 5V &% ik A% 51
13 1 HP BRSNS +
12 10 HM ERETWMAGI -
3 1 VM HLIE S
11 9 GND Bt B I
15 13 OUT1P e SRl Y A e S 1A A
16 14 OUTIN IO 350 F i L S LR
2 16 OuUT2P e SR A S 2
1 15 OUT2N I35 4t 51 2
4 2 ocC RRAL RS 5| A
5 3 RDO B E A I T
6 4 VSP il S LB E S
7 5 VMI s /N G A R E ST
8 6 VSOFT BT R AR5
9 7 CT B R BLE 5
10 8 sSs WEBIHA B E 5
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TOSHIBA TC78B006 series
“xt i RPUEE (Ta = 25°C)

e 55 HUEH HAr
§ V| 40
FL U5 PP M - v
VREG 6 (FE 1)
VMI, VSOFT, CT, SS, OC HP, HM -0.3~6
ML VIN \
TSP, VSP -0.3~40
OUT1P, OUT2P, FG, RDO 40
b Vout " v
OUT1N, OUT2N 15 G 2)
OUT1P, OUT2P 20
o OUT1N, OUT2N | -20 A
il Ui m
' VREG out 10
FG, RDO 10
096 (i 3)
ThEE Pb - w
25 (i 4)
AR Topr -40 ~ 105 °C
A Tetg 55 ~ 150 °C

XTI, A IC HIHFARE A IE”, A 1C ¥t i H bR A

M RS E A KU N — BT i A MAUE . A X e . kA, WATRS
FAE M, BRI, FHATFERREESMPE TN S . WEIERFTE 1 TAEVE R LA IC.

1 MK VREG /ETE IC AR . A8 1 ANt in L1

7 2: HJE OUTIN M1 OUT2N 24E IC =4[ 251k AN N f

¥ 3: TC78B006FNG/AFNG/BFNG/CFNG 3% T B B IS BRI (40mm=x30mmx1.6mm, 2 2 FR-4 1K)

¥ 4: TC78BO06FTG/AFTG/BFTG/CFTG 4% T B EM EIR LA (74mmx74mmx1.6mm, 4 2 FR-4 1)

HEThFE
TC78B006FNG/AFNG/BFNG/CFNG TC78B006FTG/AFTG/BFTG/CFTG
Pp (W
1[.)2( ! Po (W)
3
(1)
! 25 W
0.8 <

\ 2
0.6

\ 15
04

a N T -
02 B ~ 05 — RN
U S
’ 0 25 50 75 100 1-.2-5-. -\150 Ta(C) 0 T = 9
0 25 50 75 100 125 150 Ta('C)
(1) 423 TR LR, Rth(-a)=130°C/W (1) 225 TR R, Rth(-a)=50°C/W
(40mmx30mmx1.6mm 2 JZ FR-4 %) (74mmx74mmx1.6mm 4 Z FR-4 %)
2) 1C 1% (2) M2 FH LI, Rth(-a)=160°C/W
Rth(j-a)=400°C/W (®40mmx1.6mm 1 )2 FR-4 1R)
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TOSHIBA TC78B006 series

TAEWEE (Ta=25°C)

etk iR e/ ME WAYE | KA <R 1)
VREG HLJFEHE VREGH1 45 5 55 \Y
&L EIE4TH VREG HLIE VREG2 3.3 — 55 Vv
N PWM $i% TSP IN 1 — 100 kHz
VMI, VSOFT, CT, SS -0.3 — VREG
LTPANGENES VIN \Y
TSP, VSP -0.3 — 5.5

VE: AR EISAT I A R U EAN B TR ROVE R, TR R AZARFE A AR

10 2015-02-13
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TOSHIBA TC78B006 series
HASFE (Ta=25°C, VM =12V, BRIEAFIME. )
b et R 1 BoME | dAEME | BoRME | B
VM VM=12 V, VREG=OPEN . 45 6 A
BRI /R HIN=100 Hz, %3t OPEN m
IVM ST %*ﬂ*ﬁﬁ — 0.5 1 mA
SN L VOMRH | (BiFEERE) (E 1) 0 — V_F1<E5G v
| AR VH 40 —_ — | mv
ERES
ETPN LPANGERY IH [VHP-VHM| 2100 mV — — 1 HA
WS+ HJE VHHYS+ (B BARME) (F 1) — 10 — mV
Wil - HE VHHYS- (i EfrE) G 1) — -10 — mV
VREG 5| i H & VREG IVREG=-10mA 45 5 5.5 Y,
ADC #4331 55 % FLFE Vapc | (RIFEFRE) (F 1) — \_/ggg — v
T -0.3 — )
0\ M Visey | MR 01y
VTSP (H) Ik 20 — 5.5
5] 4 AR frsp 1 — 100 kHz
A 2 LA A Tsull 1.1 1.6 2.1 ms
15 1E45 4R Tstop 70 100 130 ms
Vysp)y | L A A 1.35 15 1.65 \Y
LDV A e > -
VSP VVSP(H) A% H I BRME FR 3.3 3.6 39 V
1EIE R IB1TH,
5| j NG — _
LPNGER ) Ivsp R OV ~ VREG 1 pA
M) J87 s 1] Tvsp (i EARE) (1) — — 10 ms
i el VsTBY(L) | TSP, VSP 5l 1 — — v
L EN W BT VsTBY(H) | TSP, VSP 3lJi — — 1.3
FG/RDO | HitH K& VouT(L) IFG/RDO=5MA — — 0.3 \%
51 A HH R L9 louT(H) | VFG/RDO=5V — — 1 WA
VSOFT,SS 2| ;
IVHLUE OV ~ VREG B
31 N\ HLAL IN VMI 51 AL OV ~ VREG — — 2 vA
CT 31 %A s =0V -130 -100 -70
CT 51 A E=VREG 70 100 130
e I LA IOUTP(L) VouTp=12V 9 1 13 mA
o 0 RS PR loutpHy | VouTP=12V — — 1
R4 HA 1 v R VOUTN(H) IOUTN=-SmA 9 10 1 \
1&@”%&9@1& EEE VOUTN(L) IOUTN=5mA —_ 0.5 0.75 \
IR % fosc I P9 A 7 10 13 MHz
il PWM iR fPwMm 28 40 52 kHz
OC 51 1 FH PR SAUAS I Hi Voc 135 150 165 mv
PR FHL 3% 11 J37 i o 1) TMASK (Wi ERAME) (1) — 2 — us
. VUVLO TAEHE (Wi HFME) (E 1) 26 29 32 v
Rl B — = —
VM AR HR A e e VporrL | TREWIE (&iFHARE) (E 1) 2.9 3.2 35 Y
11 2015-02-13
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TOSHIBA TC78B006 series
R = R0 KA wAME | AYE | BORME | AL
PN BRI AR R Tsbp RO EAME) @E 1) — 165 — °C
T B T e ATsp | (&iFHWRE) (F 1) — 40 — °C
SHFHRIE, WA IC FIHERARIE N IE, 1M IC I I H R AR i,
1 EREIBZWEREZ ARETINER.
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TOSHIBA TC78B006 series
SEHRE
7 1 T T
] ]
6 +— . : i
: | 125°C = 0.8 : 15
<’ H = 25 £ : !
|§| 4 : f : -40°C E 0.6 : ": 2°C
E ; r : 2 | / -40°C
ES ) ! 0.4 ' ;
)g"_ I )
:. [ ; =
2 | D TAEe kTR i & 02 +— !
! ! ! TAEREEE |
O L ] 1 = 1 0 1 T T , 1
0 10 20 30 40 0 10 20 30 40
HIREE VM [V] HIRHEE VM [V]
1 FEYF AR B2 YRR (FEHLBER)
150 T 1 51 |
s 1 s _ 1
%- 10.0 ——IEE—:—Q«;*@— 2 i
z ' | -a0°C ﬁ 5.0 —— = 1a0°C
I 50 ' i < T ——cC
> [} I |
| i i H i 125°C
# 00 : : # 49 !
Iz | . = |
£ 50 | & !
< ) | i o i
& | | -a0°C r +8 ;
% 100 i — > i
w : | oY |
15.0 41 | | R 4.7 | . .
0 10 20 30 40 0 5 10 15 20
HIFHEE VM [V] Bt B Ivree [MA]
3 ERE N HLE Kl 4 VREG 3| IR B £ (VM=12V)
5.5 : 1.20 ;
— | = l
> 50 i VM=30V = .
. = [} ©,
% : VM=12v E 115 e ioscc
> (2] 1
" 1 e —— > -40°C
_]?H:Jl &3 | VM=5Y =} I;
g | E 1.10 |
z 4.0 !
= : = !
g I > 1.05 )
€ 35 . ] 2
= [}
: s L e
3.0 T } T 1 1.00 ! t t
0 5 10 15 20 0 10 20 30 40
i B Ivrec [MA] HIRHEE VM [V]
Bl 5 VREG 5| £ (Ta=25°C) B 6 FEHLE I R
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TOSHIBA

STBY H{EHIE VsTY(H) [V]

FE H BT 1outp) [MA]

1.20

1.15

1.00

11.5

-
Ly
o

10.5

10.0

9.5

RIS HEE Vournn) [V]

=
N

=
o

[oe]

W
It

9 e N Y HL

1
1
: 125°C
= = 75°C
H _40°C
1
[]
'
[]
1
'
s
! | TAE EE)??@IEI
0 10 20 30 40
HIRHEE VM [V]
B 7 R R
:
]
]
1
]
lﬂ -40°C
25°C
4 125°C
)
]
]
i
: | TfEIEGE
l T T
0 10 20 30 40
HYFEHE VM [V]

L VM=30V
e e —
VM=12V
VME=5V
VM=3.5V
T — —
\.-_-

0 5 10 15
B loutn [MA]
Bl 11 A% ) v U (Ta=25°C)

20

TC78B006 series
0.30 .
1
1
> 0.25 ! 125°C
— 1
9 0.20 ~— 25°C
% ! -40°C
L 015 !
. :
é0.10 ;
H L
& 0.05 <
! Sl
0.00 : }1’5%5@%
0 10 20 30 40
HLYREE VM [V]
8 FG/RDO 7| Ji1%n A% % (IFe/RDO=-5MA)
12 .
—_ ! -40°C
= 10 25
T : 125°C
Z 1
s |/
= ‘
AR
WE 4 —t
= "
" TAR AR
0 ! T T
0 10 20 30 40
HIFHEE VM [V]
Bl 10 A%t i = FUE (louTn=-5mA)
0.5 .
|
S 04 E
=y 1
-3 1
'é 0.3 . 12:01"
>
% 25°C
% 0.2 :k -40°C
§ :
& 01 +—1
[}
0 L1 TferhEimE
0 10 20 30 40
HLYREE VM [V]

Bl 12 A% H K B R (loutn=5mA)
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TOSHIBA TC78B006 series
11.0 , 170 +——
! 1
1 ]
_ 105 i ~ !
3 ! E 160 T
2100 g '
2 ; 125°C > : 129C
«© \ 25°G %}1 150 4= 25°C
g 9.5 ' 40°C = B -40°C
3 < > £ 100 1T
8 90 - e 2 YT T
: :
] [}
8.5 130
10 20 30 40 0 10 20 30 40
HLYR LR VM [V] HLYF LR VM [V]

K 13 A ERIRG R

K 14 OC 51 A i BRUAS 0 R 1

15
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TOSHIBA TC78B006 series
I/O FRHB%
3| 14 4 10 155 5 e
HP E R B S NG|
HM HP O %
A\ HU 7 HM O
OV ~VReg-15V
TSP 96 P SN 2] T
FEhIBIE RS TSP o6
VSP
VSP W
SS 1251 LR N B Vees
VSOFT
VSOFT C
VMI N NG Vrea
VM — ||>
; U
CT a1 R SN 5 Veea VR
%50;@
/%SOKQ
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TC78B006 series
5| 4 FR /0 155 ek E
VREG B g HH 5 | D VM VM
VREG = 5V (#7Y1(H) !
l O VREG
- %
A
77 i 77
FG G ATy FG
RDO
RDO
e _
DLAM 7 38 A S, LA e ’
qz
O OUTIP
OUT2P
B |«
OUTxN ANy 5] REG VM
_| S
‘ OUTIN
= OUT2N
.
e
oC RIS Y7846 0] 5| BAT VM VRgea
40kQ
oC >_
0.15V

17
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TOSHIBA TC78B006 series

ThRedtiR
HE TR RS, TR A S A P P R L R ) —
TR Y, T RERIALIN

1. BEAEAE
b, B ARG SHE SAEM, TR SRR ik
ERIESIRIAF] 10HZOUBUE) SR, ik S 5 T AR B 5 F — 538 LI T 2 P ) 5 280 5B 3
TR SR Fra) FWEE) SHzOUEE) sRBAFRS, Tk fE 2R [ By SR AL

UH

UH

<I/O ThieH>
HP | HM OUT1P OUTIN OUT2P OUT2N FG RDO P
H L OFF H PWM L OFF L
s (1E 1)
L H PWM L OFF H L L
H L OFF H OFF L OFF — )
PRI (FE 2)
L H OFF L OFF H L —
— — OFF L OFF L — OFF HERY (1 3)
— — OFF L OFF L — — P
— — OFF L OFF L OFF | OFF FEHLARE S

E 1 FG E 5% U7 . ARG S 1R — BTN R (FG=L—OFF), fth il il A4 il 360° ¥4k »
FF TR A BT SR 4 SR A

20 RG], =il FET 4ok . Honl Bk R4 PWM B

E 3 BUERRY G, il FET BIgoci. 2 —@ MR )E, (R0 FET RIBSCH .
FEBIE IRIPBLNT . FG %t AR S (0 B 1M 32k (45 e e U ] ) o
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TOSHIBA

TC78B006 series

2. PWM Zk3)
£ PWM Hshis;, 4 FET ) Pch-FET £ E P A%,
HP HM OUT1P OUT1IN OUT2P OUT2N
H L OFF H L L
PWM ON
H L L OFF H
H L OFF H OFF L
PWM OFF
L H OFF L OFF H
4= OFF — — OFF L OFF L
HP-HM < — — — — m o m oo o
FG Hi-Z Hi-Z
fHan<5Hz TR
QOUTIP Hi-Z | | | Hi-Z
OUTIN
QuT2P | | | | Hi-Z | | | | |
OUT2N
10HZ<fH§F' BHHIFR
QUTIP Hi-Z | | | Hi-Z
OUTIN
QuT2P | | | Hi-Z | | | | | ||
OUT2N
FFRM B, fiH AL N a4 TAE. (24 b2, MWERES N 10Hz 5L L),
HP-HM
I |
1 1
ouT1P , Hi-Z]
| |
| PWM OFF :é%ﬁ OFRA
OUTIN 10 X Sus™
|
1 [
oUT2P 'Hi-Z !
!
F ' .
|
OUT2N : !
(*) witBFE
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TOSHIBA TC78B006 series
3. 1C WRAHIT B B L e

REHBR
TSP {55 HiIA
fui::
Eah?ﬂzlﬂiﬁﬁﬁ ToM
TSF | a
TSP=L %
Tstop
—
-§ 0 %*_

1=

%

0
%

S,

EtR

VE: fEIE VMI 5] BIEC & SN o 2 e,
o BATEMVIE I NB R ST, BAERE TSP (55
o B TSP KA, 8T B RSN FNE I,

VSP 555N

Nz}

T‘ V5P< VSTEI‘r[L Jé,
VEP > VsTEY(H)

VEP < VyapiL)

L
’ %‘@%
e B

e AR VML 5] JAIRC E /M o L
« NEBEVSP 55, 1847 WA I A 25 sh -
« HIfE VSP < Vvsp(), BT AL N B 8.
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TOSHIBA TC78B006 series
RSV (TSP HIAN)

VM

Ton Tetop | Ton
TSP «——> -

VREG

HM ===
HP /

FG Hi-Z

Loy
AL

AR IR

EHE, IBTRABIEIRR, @R TSP 51K Tstop G 575 IEH e SUBUE (RIPIOA AR, BT AE
fE IR R AR AT AL e e B e A B IR R, ot 2 O/ FF PWM OFF, ELEE IR 5 I Hep = Jaa i 21,
BUFTRI B H AR 5Hz SLA R . K5, T4l FET BB OCH . 7 b, B R E S MR I oenT
ELHH FGE5.

fEIERE VMI 5| JIBC B S b s b, S 7 A AR Iai.

W EN VMI 5 HACE 8 3 7S b, WEIEAT 2 7E TSP 15 28 S T 8 2 8 28 LE sl BLR I N B4 A0

= TSP 51 PWM i AAE S BB R A BN, 12847 2 H AN BE SI0F .

< JashnE

ERBMFH, HEE TSP M &2 S+ a3l b s sk b FE i H -

HIH 20% ST, PR shTiRYE SS I Mt B H Ut H 25, frH S i 20K A B TSP 51|
KIS ST B R &2 .

BBy, MRS UG . WFERE S, KIFKSE 10Hz B 5S4l A 20 4 #H s Ll _E i
Froh o FEJTIRIRBNI , /D AR AL )4 e S A F YR A AR B, S e ARSI R iR AR KN 1ms ) PWM OFF
.

© IEH e

I RS, it st 2% T TSP 51 PWM SAE S G 25 .

o Y 3 PR AR e o AR R S el SS 51 B F G L

FEREF A, WAREE 10Hz HYERAG 5 T SRS I 2 PYA A 3 s DL, BT RBIE A

AR PRI B R R A5 S IFR/NT BHz, WIHOTRANTER . HAERARM YIS, KN 1ms i) PWM OFF
HRD BN o

< BE R

B IR I ARG T I IR e, HTEE RS 5 B 3 SO BRI B — WIFR (ToN) 8L 2 HIRR I 1247 . 7R 5E I}
PIgATEr, mEMANE FET BISCH ToN, SRJG434h8 FET By, e miigrE, SiamsiarmEiR
(TormH HENMKE .

i@ CT 51 BIAC & 8E £ 3 HIBR (ToN) A1 E 3 713 31 1 (ToFr) -
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FERFHUA YT AN 2 TSP S AME S0, FEHUR RIS R, HAZAT BERYEE A 2)E ZhY -

BRESHEH L FHVSP BN
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AIERE VMI 5] B S, BCE s BORR 3l 2 B R ME

00% | —— —— - 00% -

t VMI LT

HVMI HLE
[ais
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a9

l’n T
a p—=e

Hr A
M A
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. /s : 4 7
: / , / | , / yd
A | , ’
a4 / Vi : o | Ve -
A |l
o 5% 8% 47% 50% 100% > T 45% 50% 100% >
TSP 5L TSP 751k
JEA 2 N BT 0 2 LA B LR
VMI ST, S G s te i ME, BLAJE B S S BB S R AT
- VMI e/ E}?g - VMI e/ E% - VMI e/ EE
“ \ 7 o g V 7= - g V 7 ~
V] HZE L sl V] aslaa sl V] sl Fasty
1 0.00 0% 0% 12 1.46 35% 0% 23 2.92 0% 5%
2 0.13 5% 0% 13 1.59 38% 0% 24 3.05 0% 10%
3 0.27 8% 0% 14 1.73 41% 0% 25 3.19 0% 15%
4 0.40 1% 0% 15 1.86 44% 0% 26 3.32 0% 20%
5 0.53 14% 0% 16 1.99 47% 0% 27 3.45 0% 25%
6 0.66 17% 0% 17 2.13 50% 0% 28 3.59 0% 30%
7 0.80 20% 0% 18 2.26 50% 0% 29 3.72 0% 35%
8 0.93 23% 0% 19 2.39 50% 0% 30 3.85 0% 40%
9 1.06 26% 0% 20 2.52 0% 0% 31 3.98 0% 45%
10 1.20 29% 0% 21 2.66 0% 0% 32 4.12 0% 50%
11 1.33 32% 0% 22 2.79 0% 0%

(it o 2 P A B M R s i R AR, LR LB B O SR A )

FEIERE VMI 5] JIBC B S o5 25 bR B MBS, AR LSRRI BEZE A .

fEiE VMI 5] BIBCE B 30 522 L, B AR HUB U 26 AR A R (B SIS AT Fe N B 1B 55 19 Ton I B AR A4
9o

e

7l

FEAER] VMI 51 IR ZhRERS, FT A VREG 3 AL FH 73 T 45 C B L .
FEARMEM VMI 51 DIRERS, DR 5| %% GND.
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5. VSP/ VMI B il
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FEA Y o R LEAR A, HeAE h SS 51 AN LT e B A e e R R AR AR

Vvsph)

vsp — | |
Vvspw) B I ) | |
‘ | \ |
Ao 3 } } |
- o I T I
Output - 1 T~ | |
Duty ‘ 4‘<_’)Jlli£ e B } }

25 2015-02-13



3L

TOSHIBA TC78B006 series

AIERE VMI 5] B, o B o5 2 LA 3 o 2 LR AR dee /M

A A
100% |- ——— 100% |- ————
1 1
| |
2 HVMI B B | = |
H [ H |
= | = H VMI HLE |
50% | B B VMI B E
z% "= < 7 1 =] B Wi |
: S 1 1
. 7 1 | !
: 4 I | |
: s b | |
8% i 7 P } e |
5% P | [ | Y N [N g |
0% L1 L1 L = 0% L =
Vvsp(L) VVSP(H) VvspL) VVSP(H)
VSP ffE VSP ik
EH 5 2 /N BB LT TEJA B &5 2 s B AR A LT
VMI 5|1, % b 2 i i/ ME, LR BRI E 2 RIS R W
Ja3h Ja3 Ja3l
4 VMI =GN Gkl 5 VMI =GN Gkl 5 VMI =GN BI{H
~ VI | HiJE ~ VI | A%k HiJE ~ VI | %k | R
[\ [\ [\
1 0.00 0% 1.5 12 1.46 35% 0 23 2.92 0% 1.61
2 0.13 5% 0 13 1.59 38% 0 24 3.05 0% 1.71
3 0.27 8% 0 14 1.73 41% 0 25 3.19 0% 1.83
4 0.40 1% 0 15 1.86 44% 0 26 3.32 0% 1.93
5 0.53 14% 0 16 1.99 47% 0 27 3.45 0% 2.03
6 0.66 17% 0 17 2.13 50% 0 28 3.59 0% 2.14
7 0.80 20% 0 18 2.26 50% 0 29 3.72 0% 2.24
8 0.93 23% 0 19 2.39 50% 0 30 3.85 0% 2.36
9 1.06 26% 0 20 2.52 0% 1.5 31 3.98 0% 2.46
10 1.20 29% 0 21 2.66 0% 1.5 32 4.12 0% 2.56
1 1.33 32% 0 22 2.79 0% 1.5

(i o 23 B e/ IMELR R S VB, i PR P B L A BT 51 - )

FEMERE VMI 5 JIBC B S o5 25 bR B ML, AR USRI BEZE AT .

fEIE VMI 5] IEC B R 20 G S i, # N BURHUB K 26 A2 AE VISP 51 BB 55 T 3/h T VsTBY WBITEILT
T R(E 5 /E ToN I BL N AR BETIHe

FEAER] VMI 51 I ZhRERS, "I A VREG 3 AL FH 73 T 45 C B L .
FEARME VMI 51 DIRERS, AlRE 5] IS % GND.
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6. SS HA G|
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55=64
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B, 7Efd A 20% 2 100% B (5 ZSEEAEfLE: 80%)

o FEFERE SRS CTAEN 100 B, InEEARE N 2s.

o FEMESH B TEN 255 B, IEEAREN 5.1s.

7. ERBNGES
A DL TSR N B AR NS .

VReG
Vreg—1.5V
HP
HP vl o\
¢ VHHYs+
HM HM
B
B
H
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3
Z VH=40mV &L 1
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8. IR
I SR IT BT At PWM. 555k, T SeBliggT 5.

HP-HM B
T1
Tsoft Tsof’t
OUTT
Tsoft‘ ‘Tsoft T
>

ouT?2 / \

3 LG B R A5 5 (360°) A1 VSOFT 51 I Hi K, SR H BRI 3% (Tsofe) I K o

15 SMARALIT R S5 AT KT OGRS, frt PWM (5 25 LUl iz i TSP/VSP E 5 kLE 2 32 R nifi i PWM
B 0% B 100%. EFIEAAIFICZ BT THOT R, il PWM 52t al @i ilid TSP/VSP /5 5k UE
% 32 LR MEH PWM H55EH 100% 3| 0%

WRPOT ORIy 22.5° BBLR, ) 52 LRI P B 28/ T 32,

<VSOFT 5| I e METT R IS AT IR 2 [T 2% >

VSOFT =0V — 0°
VSOFT = vapc  — 90° (WIRHA T Vapc 8LL FE, MIHSHHE S 90°)
" VSOFT IR " VSOFT IR " VSOFT SR
(V) () (V) () (V) (%)
1 0.00 0.0 12 1.46 31.9 23 2.92 63.9
2 0.13 2.9 13 1.59 34.8 24 3.05 66.8
3 0.27 5.8 14 1.73 37.7 25 3.19 69.7
4 0.40 8.7 15 1.86 40.6 26 3.32 72.6
5 0.53 1.6 16 1.99 435 27 3.45 75.5
6 0.66 14.5 17 2.13 46.5 28 3.59 78.4
7 0.80 17.4 18 2.26 49.4 29 3.72 81.3
8 0.93 20.3 19 2.39 52.3 30 3.85 84.2
9 1.06 23.2 20 2.52 55.2 31 3.98 87.1
10 1.20 26.1 21 2.66 58.1 32 4.12 90.0
11 1.33 29.0 22 2.79 61.0

URAE IR TUEHEI T — BT R EL, WIWRE RS, OS] 5Hz st NIRRT, 187 2 AE
JT R
SRR SERE S ETHEFEL . B, PoBRom s g s T e ARESE = 4.
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By
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OUTIP iz Hi-Z

OUTIN ] ’_\

ouT2 : 1 P Ton | i

uT2pP Hi-Z i Hi-Z Hi-Z Hi-Z
v — :

QUT2N ! ; I I :’—| ’—‘
i | Ton | L i ! } !
i i i | | i i i
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BUE RS HI(ToN) A E 2 FE R 30 01(Torp), BIGRT CT 5 E. W48 CT SUARRE, U248 TR

CT 5l i &
Ton HFR[s] Torr HAFR[s] FREHLAE
A 31 A E
3.73V ~ VREG %t VREG %% 0.3 3.0 TR
1 39kQ [ HLFH
320V ~ 3.72V 0.6 6.0 TeRk
F+i % VREG
FH 120k 11 H.BH
267V ~ 318V 0.6 6.0 Hr
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10. HRIEB3I(TSP)

FEBE QR I Torr W], 7E TSP 51 B K5 8 AP IFRFSE Tstop(100msBANUE) I, BE (R4 BIBHHE R -
FES B AR SHER T TSP 51y, Skl LB S AGE4T, MEH 54 OFF WM (Torr 4550 .
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fEiEE VMI 5] 8 E R 3 o 23 BRI BIE RS, 755 30 & 28 LU BB BE LN B FT R4 Tstop(100ms (J4ALH)) )5,
PRI 2 BB RE .

11. PIE G 30(VSP)
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I I 1
OUT2N 3 ; L [
« 3 >
RDO l Tore | | i
| .
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12. R
TE B 40 B 22 (Re) R T, FLA ) e i 3 BRI R el JE (Vo = 0.15 'V (BREVED), % IS RN IF46 T A% .
ERRREAT I, @i scmumm FET, BInfikisirER5 A% PWM OFF IR#&. A4 F—iK PWM ON I K
HIEAT.
1 us MU IEM 22 TR B T, LAS B 7 3] R 1 b
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13. RCHLEEK(TSD)
A& IC A # ML (TSD).,
Ty FFE 165°CORAME)BRLL FIF, JLEITFAE TAE. PWM EIBES5ER, B R /RIS S U MF =, skt
B 42 2 F 50T 5Hz. S8J5, BTG 41 FET $BERIBEC A . H SR 40°COREUY). 7EIRIE T % 125°CUk
RS TR, ST 3

14. KBS 5E kP (UVLO)
IC A4 R EHUE RS T 2 (UVLO).
VM (g L35 R AG A4 T2 LIRS . R FIRE 2.9 VOGS FRS, S MR R, B i 6
TEHRERE S 3.2 VORI LR, E#IETEE .
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AR
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5. Wik B EE
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IC EREREM
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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 AWRITTEN 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 biclogical 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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