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1111 15 3.75° 11.25° 18.75° 26.25° 30° 30°
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TC78BO09FTG
8.1.12. PWM &
g PWM A3 28I I 43 1C P I e = AR 1
#8.26 XTRKISHIHIH PWM SiZ
X153 #iH PWM iR
512 23.4 kHz
256 46.9 kHz
128 93.7 kHz
64 187.5 kHz
& 8.27 Hii PWM FiERE
HE A
A
BE ks OHz<fs | 200Hz<fs | 400Hz<fs | B00Hz<fs | 800Hz<fs | o000 o
22[4:2] 200Hz 400Hz 600Hz 800Hz 1000Hz
FPWM TE OHz<fs | 100Hz<fs | 300Hz<fs< | 500Hz<fs | 700Hz<fs< | go0 ¢
100Hz 300Hz 500Hz 700Hz 900Hz
000 0 23.4kHz
001 1 46.9kHz
010 2 93.7kHz
011 3 187.5kHz
100 4 46.9kHz 46.9kHz 93.7kHz 93.7kHz 93.7kHz 187.5kHz
101 5 23.4kHz 46.9kHz 93.7kHz 93.7kHz 93.7kHz 93.7kHz
110 6 23.4kHz 23.4kHz 46.9kHz 46.9kHz 93.7kHz 93.7kHz
111 7 23.4kHz 46.9kHz 93.7kHz 93.7kHz 187.5kHz 187.5kHz
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8.1.13. #MEB FET ["1ER3h#

AhER FET T1IEME S IC A IRE S Sl . = R 3 A BNz, A sk i AvEm N V418
MOSFET. #Mi FET 1330 R & A VM+8V (HLEUED , (RMIA 8V (MAUE) . mf Lt SOURCE Al
SINK &7 W B IR,

TC78BO09FTG

*8.28 WMAEM FET JREERIXE

FRERE 2353 FMAEN FET g E (mA)
SOURCE
000 10.0
001 13.9
010 19.3
011 26.8
100 37.3
101 51.8
110 72.0
111 100.0

#8229 HMAEM FET ErERikE

%#3%3%}(23[2-0] RMFMED FET Hira s B (mA)
000 20.0
001 27.8
010 38.6
011 53.7
100 74.6
101 103.6
110 143.9
111 200.0

8.1.14. ZLX I [a] i B

IR TAEBCH 30 5] N R 2, JEH CWCCW SIS e g iy, mI 60 B AE X I [) DA i o LU
AR IA SR FET

* 8.30 HINSLXHAEH B /AR RE

T 18(0] 1 ShBE X B el
ANTITHROUGH

*8.31 HXHTEIEE

R RE 22[1:0] SEXELE
DEADTIME
00 250ns (3clk)
01 500ns (6clk)
10 1000ns (12clk)
11 1500ns (18clk)
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TC78BO09FTG

8.1.15. EHEEH| 4

gzl a2 AT LRI HALR 3 15 IR TS 5

55Kl SEL 51 AMZF /A48 B IRE, AI{E 12C. PWM 75 LA 5 FIRLIDL HL AR 5 e %

FEA PWM (575 HUAS -5 MBI R S5 5 (015 L T, Jed1 SPD SIS A5 = f ARV v] DU 25 17 a8 B BRI E .

#£8.32 MR

, HRBNE
15[4
SEL 31 %ﬁi’fi B s | mmemies | e "
SPDINV
. . . 2C . FAEAE W E: 27[7:0], 28[7:6] SPD [9:0]
i 512 % 1023 = 100%
\ N Vvsp) -> SPD 74 =512 (100%)
. 1 Bl Gz Vs > SPD 74 = 0 (0%)
e . Vvsp) -> SPD 754 =0 (0%)
fik 0 B B4R Vusp() -> SPD fir4 = 512 (100%)
L PWM 7Lt 1112 4 KBS
0 PWM 45t B4 Y o0

% SPD {5 5 MR HIEESH, Xt VvseyM VvspenZ M LKL, 509Ky Obit. =4 SPD {554 PWM
A S, G S RIMERVEEDY 1kHz~100kHz. (5% L fs 54KV D 1kHz~20kHz 20988y 9bit.
Mgy 20kHz B =i, ERER K. flin, f7E 40kHz PIIBHL R, 42 #E3% 0 8bit; 7E 100kHz HIfEHL T, 4

AN Thit.
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TC78BO09FTG

8.1.15.1. ¥E#HIMm4 PWM FE L

FEIEZHE M T, £ SPD M AT s .
VORI T, MG S HIRIESE 1IC TR . 25, REESHEAEILEHE.

- U yuul

PO 40% X 60Y%
o

K 8.6 _EFHGZHERT

2 “H” N E—AS EFFE AR 1.5ms BELER, 2 EHIT A 100%.

SPD ‘
_ 1.5ms

::-s:;,————

100%

B 8.7 4 “H” \E—A EFAHARRE 1.5ms 5L R

A L THIBER] LA LIRS 100ms I, 4 % A I 0%.

- i
SPD ) 100ms |
ﬂ ﬂ |
1 |
B & . :
251, 40% x O%

K 8.8 AT—ALFHEER E—AEFAEA#EE 100ms K

52 H=100%M}, IC H4E 1.5ms FeAE—AMETE.

| I |
SPD ) Ao \\WDmS!
- LD e l||' il
[ 1.5ms | 7/ -

| / ;,
B & ; ; ;
it 40% X 100% { ( 0%

K 8.9 245 =100%Ht
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TC78BO09FTG

H1F PWM &2 U I K70 95509 Obit, - R A ik b i 2Bk o

SPD

SPD

PR
=4

HHHHHH

11000ps k._

40% ): 0. 2%

IR RR

I1000psj
40% 100%

B 8.10 HKFRA Bk

25

2020-03-09



TOSHIBA

8.1.16. et HEHiES

EEETHE A I BB LA B S S e .. W@ FG 51 IR Bk i $e e 12C a7 A7 28 B SR & .
FG 51 & —Fh B Ik o 27 A7 % 0] LAist B LA S i ik -85

BAh, AR B LRI iy A 1 IR FG (5515 1k, FR7E AL 8 4 .

TC78BO09FTG

# 833 HESUEESIREARKKAR

TS E
29[7:0] B 1 BAREHENXRAR
30[7:0]

hz_cnt[15:0] JiedE A #R [Hz]=250000/hz_cnt[15:0]

* 8.34 HWNEHE—IKK FG ¥ &M% H ik

FHEREE 15[7:5)] I B AR SN

FGSEL 2 1% 4% 6 1% 8 % 10 #%
000 1 ppr 1 2 3 4 5
001 2/3 ppr 2/3 4/3 2 8/3 10/3
010 1/2 ppr 0.5 1 15 2 2.5
011 2 ppr 2 4 6 8 10
100 3 ppr 3 6 9 12 15
101 2.4 ppr 2.4 4.8 7.2 9.6 12
110 1/3 ppr 1/3 2/3 1 4/3 5/3
111 1t %%%@%ERT 5l _

#8.35 FGES5#&HKE

FHBHE 14[0]
FG_ON

FG S BE

o

0 FEBA el i ar & BN, FG 1k
FEBA ez ar S HfE 0L N, FG fh

|
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8.1.17. BRI B A e s 114
A T rpm B I A3 4y Chnfgakdsd)) itk (POLEPAIR) W E#H]. ©¥ 1 M MAMREY N e T
Hrpm], FEEATIES].

e THE rpm]=1 I~ AR x (60s/ (F%U2) D

TC78BO09FTG

%% 8.36  HMLARXI#

000 2
001 4
010 6
011 8
100 10
101 12
110 14
111 16
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TC78B0O09FTG
8.2. FEE
AT DL PR il R 24428 1] v e 438 HTL ) e i A
F 8.37 FHEEHIWE
FAHREE 1100] .
OPENLOOP e
0 ZiE2N
1 T
8.2.1. A
PR | ) B ARG il i 48 (SPD (B 5 E5HERIRR) WF;
A

OF

< 7

2

=

4

@

0% @ @ SPD #i A\ i %% E (%) 3 100%
Bl 8.11  PAIFFR i Hh % il £ 7= 51
* 8.38 PHHEEFIE
iR wEEE wEIE PR

1) BahET L 0~49.8% STARTDUTY /512 0.2%
(2) 151k st 0~49.6% STOPDUTY x 2 /512 0.4%
(3) AT 50.2~100% (MAXDUTY + 257) / 512 0.2%
(4) FEhies % U838 RPM) 0~4095 STARTRPM 1rpm
(5) BANEH L (K RPMD BT (1) (3)- (6) N/A N/A
(6) A E 0~1280 rpm/% SPEEDSLOP x 0.08 0.08rpm/%

SPD {& 5 i K7 # 3 0N 9bit.

o Y4 SPD F5 AMIUH IS S8, XTT Vvspyfl VvspyZ BT HLE KL, 43 ##34 9bit.

o 1EPWM HZLLHINTH, 2 45 AR5 FIPERIE 1kHz~20kHz V5 FE N B, 70385 4 9bit. 24455 N 20kHz
B S, A HER K. B, 75 40kHZ MBI R, 73 #F%A 8bit; 7 100kHz TSI T, 2#F% N Thit.
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TC78B0O09FTG
S E R
W Hbx:
JREN A HE=20%, {515 52 H=18%, % K 5% Hh=90%
J& 3 RPM=1500rpm, #: X RPM=15000rpm
® 839 SHWERH
B A7 ik AR wEGE A THERB
_ _ 0-255 b _
3[7:0] STARTDUTY [7:0] (0% - 49.8%) JE B4 Hx 512 0.20 x 512 =102
_ _ 0-127 b _
2[6:0] STOPDUTY [6:0] (0% - 49.6%) fe2 ik 5% thx 256 0.18 x 256 = 46
_ _ 0-255 o b ~ e
5[7:0] MAXDUTY][7:0] (50.2% - 100%) kA Hx 512 — 257 0.90 x 512 — 257 = 204
6[7:0] _ 0 - 4095 _ i
7[7:4) | STARTRPMILLO] (Orpm - 4095rpm) BT A 1500
8[7:0] SPEEDSLOP 0- 16383 6&2%7S$YPMS; A’EfDEF;'\Y") +/ (15000 — 1500) / (204 —
9[7:2] [13:0] (0rpm/% - 1280rpm/%) ( ;57) 102 + 257) x 64=2407
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TC78BO09FTG
W (L) BOK AR 2 PFE->TFIR Gt %8 =N 525 HD
WREH, W MAXOPEN M E AN 1.
Ak 5 2 LA JE R AYE MAXDUTYHY'S i & .
A ) e
5) grad
3
2
9
&
4
% @ SPD i\ i 2L (%) M @ 100%
Kl 8.12 MIFEMLAH GEREQ)
F 840 HEQ)WHAMKE
iR wEER WEFE PR
1) BahETE L 0~49.8% STARTDUTY /512 0.2%
(2) 151k s 0~49.6% STOPDUTY x 2/512 0.4%
(3) AT 50.2~100% (MAXDUTY + 257) / 512 0.2%
%): E)imﬁz%ﬁ%& UA3 | 9-4005 STARTRPM o
g,),,(’?)j‘ﬁ% HESE S BT(1). (3) (6) N/A N/A
(6) A 0 # 1280 rpm/% SPEEDSLOP x 0.08 0.08rpm/%
(7) FEERE AR g%g/z)ﬁétt — 6.4%) F|(Fk L - (21\)/I,/Ag(1D2UTY +257 - (MAXDUTYHYS + 1) x 0.4%
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TC78BO09FTG

SR E R

BCE HAx:

Ja 3l 52 th=20%, 151k 52 Hh=18%, oK A H=90%, 5K A i E=4% (86%)
Ja 3 RPM=1500 rpm, #zk RPM=15000 rpm

£ 8.41 EFEL) KA SH B E =B

B ran ik BB wEEE A TR
0-255 e B
3[7:0] STARTDUTY [7:0] (0% - 49.8%) JE B 75 Hx 512 0.20 x 512 =102
2[6:0] STOPDUTY [6:0] 0-127 Z1k 525 tx 256 0.18 x 256 = 46
(0% - 49.6%)
5[7:0] MAXDUTY [7:0] 0-255 BoK 2%t 512 — 257 0.90 x 512 — 257 = 204
' ' (50.2% - 100%) '
6[7:0] _ 0 - 4095 _ o
7[7:4] STARTRPM[11:0] (Orpm - 4095rpm) JR BT T 1500
64x(F& K RPM — a3 RPM) /
8[7:0] _ 0-16383 (15000-1500)/(204 — 102 +
o[7:2] SPEEDSLOP [13:0] (OrpmI% - 1280rpm/%) (MAXDUTY 2;T)ARTDUTY + 257) x 64 = 2407
MAXDUTYHYS 0-15
. =) 23 Nriin 0, _ _ —
7[3:0] 13:0] (0.4% - 6.4%) (R AT E[%] 1 0.4) - 1 4/04-1=9

P (2) : NOSTOP, MAXOFF % &
RIEEE, SPD fd Nash b /T ash b S A E T

& 8.42 {EMPEMT, SPD ardAJE3) b BN B 3) b AR

HEHRE FHEHRE FHEHRE Ehip;3r
9[1] 2[7] 9[0] SPD 575 H=0% 0% <SPD &gl | &1k 2 i<SPD H&f ks
MAXOPEN NOSTOP MAXOFF -7 sl = Eoified=a
Duty up: 0
0 0 0 0 Duty down: J& ahjie% 141
Lt o L Duty up: 0
0 0 1 SR HeRe A 0 Duty down: J& shlieiE %
1 0 Ja sl T4 Ja B e T4 Ja sh e -4
1 1 I K ERE T4 I K ERE T4 Ja sh e -4
Duty up: 0
0 0 0 0 Duty down: J& ahjie% 141
A Duty up: 0
1 0 L 10094 it 0 Duty down: JEEl e 3
1 0 Ja sl 5 Ja B T4 Ja sh e -4
1 1 100%*y 100%% Ja Bl T4
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TC78BO09FTG

ek (rpm)

3 (rpm)

%3 (rpm)

L ‘

0%

SPD i\ 4 7 L (%) 100%

NOSTOP=0, MAXOFF=0

0%

SPD i\ 4 75 L (%) 100%

NOSTOP=1, MAXOFF=0

g
ﬁ
Fn
% SPD i\ 1 %5 L (%) 100%‘
NOSTOP=0, MAXOFF=1

A
g
ﬁ

0%

SPD i\ 4 7 L (%) 100%

NOSTOP=1, MAXOFF=1

& 8.13 HMFFHHEMEZRE (E#FE2)) (MAXOPEN=0)

ek (rpm)

SPD i\ 4 7 L (%) 100%

NOSTOP=0, MAXOFF=0

SPD i\ i 5 (%) 100%

NOSTOP=1, MAXOFF=0

A
g
|
o% ‘ SPD i\ %5 (%) ‘ 100% ”
NOSTOP=0, MAXOFF=1
A
£
]
&

0%

SPD i\ 4 7 L (%) 100%

NOSTOP=1, MAXOFF=1

& 8.14 MFFHHEMEZRE (E#FEQ2)) (MAXOPEN=1)
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TC78BO09FTG
W (3« B 5 A A
A
(5)
Lo
3
e
pi,
#
4
% @ SPD HINHZ (%) (@) @ 100%
& 8.15 MFEMLZRE GEFE(3))
% 8.43 HEHEQ)WHAABEFIR
iR wEEE wETE SRR
(1) Jazh st 0~49.8% STARTDUTY / 512 0.2%
(2) FE ik =L 0~49.6% STOPDUTY x 2/512 0.4%
() AT 50.2~100% (MAXDUTY + 257) / 512 0.2%
(4) FEANERE T4 (B3 RPM) 0~4095 STARTRPM 1rpm
(5) BN T4 (e Kk RPMD BRF (1) (3)- (6) N/A N/A
(6) FR % 1 0~1280 rpm/% SPEEDSLOP x 0.08 0.08rpm/%
(8) L b 0.4~99.6% CHANGEDUTY x 2 /512 0.4%
(9) FiR % 2 0~1280 rpm/% SPEEDSLOP2 x 0.08 0.08rpm/%

A AR R HE s, AR R BN o A U R S R B Z R B AR B b AN AR s e, AR

N BEE N 0.
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TC78B0O09FTG
SRk B
WHE Hbr:
Ja 3l 2 H=20%, {51k 572 H=18%, fi oK b %S h=90%
Ja 3l RPM=1500rpm, 50% 5 %% tt RPM=5000rpm, # k. RPM=15000rpm
% 8.44 EFEQ)WHAASHERHI
B ran ik HREHIR B AR TSR

_ _ 0-255 B B
3[7:0] STARTDUTY [7:0] (0% - 49.8%) Jashl 2 thx 512 0.20 x 512 = 102

. . O - 127 =3 a —_
2[6:0] STOPDUTY [6:0] (0% - 49.6%) {521k 5 2 tex 256 0.18 x 256 = 46

_ _ 0-255 o by ~ e
5[7:0] MAXDUTY [7:0] (50.2% - 100%) R Hix 512 — 257 0.90 x 512 — 257 = 204

_ CHANGEDUTY 1-255 A Lo B
4[7:0] [7:0] (0.4% - 99.6%) Al ik 72 Hx 256 0.50 x 256 = 128
6[7:0] _ 0 - 4095 _
T17:4] STARTRPM [11:0] (Orpm - 4095rpm) i3 RPM 1500
8[7:0] ' 0- 16383 64x (AL RPM — JH ) (5000-1500) / .
o[7:2] SPEEDSLOP [13:0] (Orpm/% - 1280rpmi%) RPM) / (CHANGEDUTY x 2 — (128x2-102) x 64 =

' STARTDUTY) 1455
10[7:0] SPEEDSLOP2 0- 16383 64x (K RPM — 45fk 5=tk | (15000 - 5000) / (204_+
11[7:2] [13.0] (Orpm/% - 1280rpmi%) RPM) / (MAXDUTY + 257 — 257 — 128 x 2) x 64 =

' ' CHANGEDUTY x 2) 3122
WA A LR kIt (1) A (2) —EfEA .
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8.2.2. JiEFTHECR M HIRR
I AE D B TH RN DL BRI ZR AR, 36 G AUATLIR] ML R e e T e A1 2 1

TC78BO09FTG

# 8.45 FeHHEERHIREIRE

) —
18[7:5]RPMLIMIT JreEE T4 (rpm)
000 b
001 510
010 2200
011 3800
100 5400
101 7000
110 8600
111 10240
FLATL eSS 114k
4 %iiﬁ%%ﬁﬁ
_________________________ ekt HE
///v ______________ TR
BT ER AL
R INER Y R _I____}it' K
ek
> ]

& 8.16 HE2khaiess it Hua2] Hin it B EE
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TC78B0O09FTG
8.2.3. JFE i
A

®)

g

i

= A

oo (6)

5:‘“3'

==

4%32‘_

@ |

0% @ 1) SPD #ii A\ 15 %5 H (%) 3) 100% o
Bl 8.17 FFIREEIEI M o BF%E th 27~ 151
xr8.46 FHEEZIFR
iR wEHE WEFE SrHERR
(1) Jazh st 0 - 49.8% STARTDUTY /512 0.2%
(2) ik 55 0 - 49.6% STOPDUTY x 2/512 0.4%
() A ETFLL 50.2 - 100% (MAXDUTY + 257) /512 0.2%
(4) B/ 0 - 49.8% STARTRPM[11:4] / 512 0.2%
(5) B R BT (1), (3)- (6) N/A N/A
Sl A 2 _ ™ N 1/1024
(6) THEHEpl % 0 - 16 %ir i %/5 A% SPEEDSLOP / 1024 06/ %
SPD 1& 5 B K73 #35 9bit.

o 3 SPD {5 5 B HIEE S, 0T VyspyM Vvspen Z AT HUE SR, 73 205 9bit.

7hit,

7 PWM ST, 24 542 3 S 24 1kHz ~ 20kHz 16 B Y IS, 2338 28 4 9bit., 244 % 5 20kHz
B E ), A EERBREE. B, 7E 40kHz BB, ZHE% A 8bit; 7F 100kHz HIEI T, 2HER A

M PWM S8 N 23.4kHz iF, #ir PWM 23 #% %K Obit. @R % PWM SR &y, % H 0 PR BRI
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TC78B0O09FTG
SRR E R
WHE Hbx:
Ja 5 A EE=20%, 151k 52 th=18%, & K 5% H=90%
B/ E 2 =10%, & KHH 52tk =95%
R 8.47 HAHSEERH
Ak HFRBRBWK WELE A HHERB

. . 0-255 R _
3[7:0] STARTDUTY [7:0] (0% - 49.8%) JBal A tx 512 0.20 x 512 =102

. . 0-127 - . _
2[6:0] STOPDUTY [6:0] (0% - 49.6%) Z1k 525 tx 256 0.18 x 256 = 46

. . 0-255 B s B9 P
5[7:0] MAXDUTY [7:0] (50.2% - 100%) R Hix 512 — 257 0.90 x 512 — 257 = 204

_ STARTRPM 0-255 VOIS W E1D =
6[7:0] [11:4] (0% - 49.8%) /Mg A E x 512 0.10 x 512 =51

. 0-16383 1024 x (H‘?‘ijﬁﬁﬁ.ﬂ S x
gg:g SPE[ES'?_;LOP (O Hirth/HiN%F] 16 fith/ | 512 — Ji5h RPM)/(FCK 5 = 2(2%95’ Ioz;i_lg;i/(_zixl

' ' i\ %) th — |3l + 257) B
R (D) mRETHEELZ, s = S

WMERBEH, N MAXOPEN W& N 1.
R4k, (5 25 L S BT LLE MAXDUTYHYS ik & .

kP (2) : NOSTOP, MAXOFF % &

RYEBLE, SPD fir S AR 3N &2 EEUN TR 3l 5 S U IR R .

fR¥E MAXOPEN. NOSTOP 1 MAXOFF & &, &=ttt NEshEa s aah b REIEm T,

#* 8.48 MAXOPEN. NOSTOP fl MAXOFF & E%|&

FHHRE TS E TR E H ¥
9[1] 2[7] 9[0] SPD 525 =0 0% <SPD gthsfEil | &1k 5 H<SPD G ks
MAXOPEN NOSTOP MAXOFF 7 geslz e B3 G
Duty up: 0
0 0 0 0 Duty down: /M th
0 1 Bk 0 Duty up: 0
0 HCA Duty down: /)N
1 0 /N /N QN ]
1 1 =N Tkl SN T QN ]
Duty up: 0
0 0 0 0 Duty down: /M th
" Duty up: 0
1 0 L 10094t 0 Duty down: /)N
1 0 /N /N QN ]
1 1 100%ffr H: 100%ff H /N
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VAR o1 25 L (%)

i WA o5 25 P (%)

e |
e |
/ |
// |
i '
SPD i\ i L) . ..IL = o
NOSTOP=0, MAXOFF=0
yan
e | g
~ |
// |
i |
L.

SPD #iIA i 75 (%)

NOSTOP=0, MAXOFF=1

nir

SPD #iI\ 75 (%) ) [¥1:9 [} SPD #i N 15%¥ i (%) 1P
NOSTOP=1, MAXOFF=0 NOSTOP=1, MAXOFF=1
Kl 8.18 FIFHHEMEZ R (E#FHE(2)) (MAXOPEN=0)
1004 100
/ s
K i
7 7
B / B z
7 | / |
’ | |
| v |
| L] | .
o SPD #IA 1% (%) 0 = SPD #I A 5% (%) 10T
NOSTOP=0, MAXOFF=0 NOSTOP=0, MAXOFF=1
1004 100 ——
o Vs |
P |
g s | g |
Ve |
| / |
. SPD i A % H (%) P ’/ SPOEALEGY T
NOSTOP=1, MAXOFF=0 NOSTOP=1, MAXOFF=1
& 8.19 FIHFEHEMEZRE (E#FE(2)) (MAXOPEN=1)
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TC78B0O09FTG
W (3« WAL 5 A A
A
(5)
S
1
i
e
&
HH
ﬁ
(4
0% @) SPD#IA % tbe) @) ©) 100%
K 8.20 FFHEEMLRE GEFE@S)
%849 HEHEQ)WFAAREFIR
Eiiipa wEER WEFE SRR
(1) Jazh 5 0~49.8% STARTDUTY / 512 0.2%
(2) 151k s 0~49.6% STOPDUTY x 2 /512 0.4%
) mA LT 50.2~100% (MAXDUTY + 257) / 512 0.2%
(4) B/ 0~49.8% STARTRPM[11:4] / 512 0.2%
(5) B ARHH BRF (1) (3)- (6) N/A N/A
e 2l 2 16 . 1/1024
(6) Fidp g 1 0~16 i % /i N% SPEEDSLOP / 1024 0 96/ A%
(8) &tk 2L 0.4~99.6% CHANGEDUTY x 2 /512 0.4%
A PP ” 1/1024
(9) AR 2 0~16 %% /41 \% SPEEDSLOP2 / 1024 i 1106/ A%

R R Aol s N P VA (= ) Rl = o 1B NIl L1107 " R il = A AL 0 o E et = P
N BEN 0.

39

2020-03-09



TOSHIBA

TC78BO09FTG
SRk B
wE Hhr:
a8 2 =20%, 151552 =18%, K57 th=90%, k5= Hh=50%
JE S g2 E=10%, 50%745 1k 5 23 L H=40%, & K 5 2 th=95%
#£ 850 EFEQ)HHKRSHTE R
B AFER bl BT R wEEE A T+
_ _ 0-255 I, B
3[7:0] STARTDUTY [7:0] (0% - 49.8%) Jashlathx 512 0.20 x 512 = 102
_ . 0-127 L Py _
2[6:0] STOPDUTY [6:0] (0% - 49.6%) 21k 545 thx 256 0.18 x 256 = 46
} ) 0-255 o 22l x _ B _
5[7:0] MAXDUTY [7:0] (50.2% - 100%) BRI Hix 512 — 257 0.90 x 512 — 257 = 204
_ . 1-255 A 25 B
4[7:0] CHANGEDUTY [7:0] (0.4% - 99.6%) Ak 25 Hx 256 0.50 x 256 = 128
, , 0-255 B e _
6[7:0] STARTRPM [11:4] (0% - 49.8%) /M A x 512 0.10 x 512 =51
0- 16383 1024 x (A4 o5 7 LB ey e
8[7:0] ) " N L | 5= x 512 — STARTRPM) | (0.40 x 512 — 51) / (128 x 2
o[7:2] SPEEDSLOP [13:0] | (0 §H'J:'Z|Z':%/§Hi}\% - 16 i | B SR x 2— J3E b —102) x 1024 = 1022
Hi 9%/%i1 A %) 1L+ 257)
1024 = (KfHitH S x
10[7:0] _ L 0-16383 oo iy kst | (OO0 * 512~ 0.40x512)/
_ SPEEDSLOP2 [13:0] | (0 #ith%/%iA% - 16 %1 | .. = e (204 + 257 — 128 x 2) x
11[7:2] 06 Hs T) I @wmR G — _
/!4 A\ %) 2L x 2 +257) 1024 = 1404
HhnARAE A L kIt (1) M (2) —EfEH.
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8.3. I2°C 1 NVM
P P A7 s A AT LTS 12C T L% . N ESEHMNAES KR (NVM) 328, FRAAE R 27748 o

8.3.1. I’C #fg

SDA

N_LID T =y

SCL ST \ /_-_\ / SP SCL
A B A o I 0 |
SDA [#i & X 3, SDA AL X 35,
B 8.21 E3h&ktE. FI&ANEIEEG
o PPCIHfEME AL
(1) EBhFit
(2) I12C + Write ) ik &t ik
(3) FAFARHbL
(4) B
(5) fFIFM
# 851 IPCilf5: SDA B/ EH
S 1’C i & ik A | EFfERRIbIL A EHIBEE A
AG|A5|A4|A3|A2|A1|AO|R/W A7|AG|A5|A4|A3|A2|A1|AO D7|D6|D5|D4|D3|D2|D1|DO
o AHIA

(1)
(2)
©)
(4)
(5)
(6)
(7

P A5 ik 2% A

12C @5 M BGOSR

Jash &t

12C + Write [ M & H ik
A7 A

Jash &1

12C + Read [ &bk
R HE ) H

{5 1E At

41
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8.3.2. NVM & &
MBE AL R LU 1D2 51T IDL 513 E . 24 1D2 51JAAT IDL SIS E Y Low I, M icsg bt aT LU s
TRACHAE B LB N B A7 4 K S D

TC78BO09FTG

#852 Mit#EihhiE

ID2 5[ | ID1 5| PINZ- 5 bR pas
, 1744 25[7:1]: SLAVE_ADRS
(I8 fi& 0101001 (HJUH{E) Tiﬂuﬁﬁ%[?u LVMD =
ik I 0101001 —
& ik 0101101 —
] I 0110010 —

o WIAEEELAIE N NVM U R iR .

o NVM BB E
(1) 8b0000_0000 5\ 7Ff7asthhl: 86.
(2) *48'b0000_0001 5 NFFf7dettidil: 87 I, NVM JFaG 3.
(3) EFArHt[H]
(4) MELEEFAEasbl: 87, FEAAIA 800000_0000.

o NVM KB NiTHE
(1) 8b0000_0001 5 N7 frasthht: 86.
(2) *48b0000_0001 W5 NFFf7asdtihk: 87 I, NVM JFAG3H.
(3) FEAFHIIA]
(4) RIELHCEFAEgsHibl: 87, FEAfIA 860000 _0000.
* GRS NARAEAE— B A A R SE R
(5) 8'b0000_0000 N5 N\ FFf7astiht: 87, Framil4h i NVM 15 NHAE.

1. Zifrasthdl: 86
H\: 8" b0000_0001

2. HfPdshL. 87
HA: 8" b0000_0001

l

3. %f¥: 100ms

L

4.  TATERHuML: 87
BRE

5.  wfEastbik. 87
5 \: 8'b0000_0000

8h0000 00007

KK

& 8.22 NVM KIBARE
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8.3.3. E¥&H A%
* 8.53 FfraEm
. . EEH: R

ik | Bit B4 R NVM e W HIshME
0 76 |— — — R 0
0 5 |cP_Low HL F R PR RES (OIEH, LS — R 0
0 4 |Tsb BREAPRE (0IEF, L8R — R 0
0 3 |IsD AR (0:EH, LAHD — R 0
0 2 |ov_spPD BN TERBE PR (OIEHR, LR — R 0
0 1 |UD_SPD /MR OIRE (OIER, LR — R 0
0 0 |ST_FAIL JAsERIRAS (0IEH, L4515 — R 0
1 7:0 |USERID TN v R/W 0
2 7 |NOSTOP Tl bR (0:45H], 18R v R/W 0
2 6:0 |STOPDUTY fe ik G2 L v R/W 0
3 7:0 [STARTDUTY Jaa A v RW 0
4 7:0 |CHANGEDUTY == d v/ R/W 0
5 7:0 [MAXDUTY KA v R/W 0
6 7:0 |STARTRPM JA BT A v RW 0
7 7:4 |STARTRPM R BN A v/ RW 0
7 3:0 |MAXDUTYHYS FEER B A ER K B 5 v RW 0
8 7:0 |SPEEDSLOP LRtz v RW 0
9 7:2 |SPEEDSLOP fh 2k % v R/W 0
9 MAXOPEN RG2S ELEUE £ (1 OPEN 4% (0:2%H, 18 AD v RW 0
9 0 |MAXOFF SPD fir4 OFF 43 (0:25M, 180D v/ R/W 0
10 7:0 |SPEEDSLOP2 P RUE ARl v RW 0
11 7:2 | SPEEDSLOP2 P et ARl 3 v RW 0
11 VCP_MASK ARG ERT (0BH, 1LZ5RD v/ RW 0
11 0 |OPENLOOP FEERAFE (0:H3, 1.3 v R/W 0
12 7 |KIX Kl x 8 (0:1 x, 1:8 x) v R/W 0
12 | 6:0 |KI KI (0 %] 127) v R/W 0
13 7 |KPX KP x 8 x (0:1 %, 1:8 x) v R/W 0
13 | 6:0 |KP KP (0 | 127) v R/W 0
14 STBY_MODE el v RW 0
14 6 |DIR CWCCW 35I|y oy i ktt (0:1E, 1:4) v RW 0
14 5:3 |POLEPAIR S EaEs v/ RW 0
14 2:1 |MAXSPEED ORI E, DU E AL C O TR N T a6 o . v RW 0
14 0 |FG_ON FG 5 4z v RW 0
15 7:5 |FGSEL FG 51 Ba kb % v RW 0
15 4 |TSPSEL SPD 5l NS5 0iE#E (0: BHIHE, 1. PWM 57D v RW 0
15 SPDINV SPD i AMEPE (0: 1E, 1: ) v RW 0
15 2 |LATCH RN (0. BIEE, 1. B v RW 0
15 1:0 |OCPMASK OCP JEJ: A5 & B v R/W 0
16 7 |LOCKDIS SRER A (0 E L, 12EHD v/ RW 0
16 | 6:4 |DUTYCHGLIMIT ik 72 LU AR £ G 1 v R/W 0
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i N . R
Hhtk | Bit R iR NVM Ha. W VIshE
16 3:1 |STARTCURRENT |33l pR v R/W 0
16 0 |ocPDIS frh IR RBR B DhRe (0, LZEAD v RW 0
17 | 7:6 |SS_ADD_SEL i By FL I B A1 4 81 1 LA R 1 T £ FRL A R 1 18 B v R/W 0
17 5:4 [SS_UP_SEL SS_ADD_SEL 14 320 ms 8 i) B i PR 1 1 15 B 4 RW 0
17 3:1 |SS_DUTYCHGLIMIT | #Ja shi ) 15 4% B FR 1] v R/W 0
17 0 |DUTY_UP_TIME &7 B AR Up B[R] (0:2.7ms, 1:10.8ms) v RW 0
18 7:5 |RPMLIMIT H bR B8 Ak i PR 5 4 R/W 0
18 4 |BRK_INV Hsh 5 R E (0:1F, 140 v/ R/W 0
18 isd_mask S 0 E L, LAEAD v R/W 0
18 | 2:1 |RS_SEL RSA Sl N IE B 2% E v RW 0
18 0 |ANTITHROUGH HZNFEX I 45 (03 A, LEEHD v R/W 0
19 7:5 |WAIT_TIME )3T M P ] 352 4 R/W 0
19 4 |WAIT_MODE HZIRFE B4 FET RS 4 R/W 0
19 3 |WAIT_CON BT J5 RS Bl 4 R/W 0
19 2 |LOCK_BRK SR ORI RO S R S L (05K, LS ) v RW 0
19 1 |alertinv ALERT 5| B (0:High=4%%, L:Low=4i#) v R/W 0
19 0 |tsd_mask el (0EH, LZERD v RW 0
20 | 75 |TRE R I R E v RW 0
20 4:3 |PreTIP W B 55— DC R ) v RW 0
20 2:0 [TIP B 5%~ DC R ) v R/W 0
21 7:4 (LA AR A CE 4 RW 0
21 | 322 |FMAX e K T R A I B ) 1 v RIW 0
21 1.0 |FST et mp kS 4 RW 0
22 7 |sLopP BIF R E v RW 0
22 6:5 |LAP WHE S 4 RW 0
22 | 42 |FPWM frt PWM SR 3 B v RW 0
22 1:0 |DEADTIME FE X B[] 1 4 RW 0
23 ISD_LVL ISD BIE#E (0:1V, 1.0.5V) v R/W 0
23 6 |OCP_LVL S L PR 1) 0 i ) EL TR M AR T R I 1 v R/W 0
23 5:3 |SOURCE FRIR SN &% (1 hr AL e v RW 0
23 2:0 |SINK TRIREN 28 (1 #E L e B 4 RW 0
24 7:6 [COMP_HYS AL A L AL 3R 1R S R v RW 0
24 | 50 |— — v R/W 0
25 7:1 |SLAVE_ADRS 12C M\ 2% H 3k v R/W 0x29
25 0 |— — v R/W 0
26 | 70 |— — — R/W 0
27 7:0 |SPD ol E — RW 0
28 7:6 |SPD HlmARE — R/W 0
28 | 50 |— — — R/W 0
29 7:0 |[hz_cnt L A2 — R 0
30 7:0 |hz_cnt e ANEE — R 0
86 | 7:1 |— — — R/W 0
86 0 |NVM_W/R BEHUE AN NVM (02U A, LENERD — R/W 0
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Mgk | Bit LR R NVM gj‘f‘ V'T/ HIHEE
87 71 [— — — RW
87 0 |NVM_ST NVM 4B (O:4bBESE AR, 1:ALFEFFLR) — R/W

8.4. R ERW (FEHFEA)
8.4.1. ZFh S H AW

SRR D R AL PSR B A B R AT SR AR A L RS A R R A I (R T R

AR AU R S 0 R

R R S RS, 1C R, eI B AR A AR, IC {FIE T R il . AT R AR
JEAGI - #0SC RN f KR I L, Sl FET #0C P o ZEAR T 5o/ IN e SR A R e 2l i A £
LT, fl FET SR sE s s TR AR s E. #HRNE S H ALART 5] % .

FEHE IR, B UVLO 4, mTLLEI 12C A a7 8 R U HR il TAR .

& 8.54 FEAMN

RER paiG e RS PRI

PR LRI _ VM < 3.9V 5k VM > 4.2V
(UVLO) VREG < 3.7V VREG > 4.0V
T - Kt A <ISD R 1E A7
it i ISD 47t LR>ISD B - TRE 5 H1Z) &
(ISD) 0[3]

IR T AE

- VCP-VM > 4.0V #
CERGERE NS CP_LOW -
@ggm fi OS] VCP - VM < 3.7V . TRE 5 120 22

IR T AE
. - Tj<130°C &/
# TSD , o S
Uiﬁ 0[4] Tj>170°C * TRE J& HZ) &

ERETTAE
R I B K I Tk OV_SPD FMAX 15 B < IR AT R - TRE J5H3E)R
(FMAX ££1%) 0[2] FMAX:0.75kHz/1.5kHz/3kHz/%E F R TAE
(S AN ST UD_SPD FMAX % &> AR - TRE Ji H3hE)H
(FMIN 4514%) 0[1] FST:1.6Hz/3.2Hz/6.4Hz/12.8Hz AR TAE
JE B ST_FAIL §?§E4@%E’X%ﬁA%%@%% - TRE G B3I &
BRI o[l ~ PR TR
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8.4.2. R ERMIKE

MR 2R UVLO DIAMA R EIRASFE H IC SN RN, BT RATE B 30k & FBATF ik B R B A
EHNKES, ICEINE X GEIR3), FFEH AN Ah, 1IC kST REEE .
AR, EPATRBEREZ 80, IC A ASEHEE.

o RN
Pzl ey & N FHN -

TC78BO09FTG

IC 3t N ML
HJE OFF
#* 855 KEHRIELE
FHRBE 152] ‘
LATCH REBAE
0 HzhIRE
1 BT
# 8.56 HGHEIKE
FHBIE 20[7:5] )
TRE E ST El(s)
000 0
001 0.5
010 1
011 1.5
100
101 4
110
111 10

8.4.3. ALERT
ALERT 5| B2 T i R th B 0 51 B0 A 0 5 ARSI, b5 Bl o P RE L ALERT 51 B i i AR 7k

%+ 8.57 ALERT 5| R EREHERE

HFHEHRE 191
& 190 RERE
alertinv
0 High
1 Low
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TSD/ISD/CPVSD

FMAX/FMIN/ A3 e :

iR PR R

A A
V=E5) 51k
T ARG | IE# Rt B ZE] Tt R AR

ALERT
(*&l‘i 1E: 0)

ALERT
(HatE:  fi: 1)

AP NMERE S

GHU/GHV/GHW 1B TAE | 1EW AR |

GLU/GLV/GLW IW T
(24 EMIN H1J3 Bl snd 4 8 OFF. ) - - |
GLU/GLV/GLW — —
(34 FMIN Filj 3h b 5 8 S 230 . ) EWLAE | (B LA |

& 8.23 HZIKREHIRERKINS FF Bl

SPD=0 SPD=ON
TSD/ISD/ICPVSD | | |
FMAX/EMIN/ S 2 s 1

ORIk R

Tkt | mons PN wrpst | Em Tt BB

ALERT

(eE:  IE: 0)

ALERT
(Hatk:  fi: 1)

FAT N MRRE S

GHU/GHVIGHW [ Ewirfe | § R TAE |

GLU/GLV/GLW —— | ”

(24 FMIN 1S bt 14 8 OFF. ) WL | el ]
GLU/GLV/GLW' e } -

(4 EMIN R St e B ez, > | SR T |

& 8.24 fi HBAHETER AR TR T & WIS 7 B~ 1
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FeblEat: ON Febltiak: OFF
‘ HiJH: OFF HiJi: ON
TSD/ISD/CPVSD ; ‘
FMAXIFMIN/J5 5 #f |
Kl TR
TR W SRR FEBLBLA i ERHR
ALERT
(T})—é’ﬁ 1E: 0)
ALERT
(*&ﬁ ﬁl: 1)
AN RE S X
GHUGHV/GHW |  EaTh | iz EEC
GLU/GLV/GLW — | : —
(4 FMIN RIS e i B OFF. ) Bt Hi-z EwTE |
GLU/GLV/GLW' — ‘ : . ‘ —
(32 FMIN A Z e e sy, ) | EE LA | Hi-Z B

B 8.25 HBIFEERRBA TR/ B IRK A KIS e B~
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8.4.4. B NI R B/ N THE R A B 3h4s R
Ef‘%j}gfg%ﬁ%&%ﬁ*, LR T Bl KRR B B B DL ER, IC #ENEREE, IF HAMNIE FET %
S8

TER /NI AR R, LIRS T 2 sm i # A2 LRI, 1C #ENES R R B (48 mT 72 41
#h FET 45 OFF A% S| 20 % B ik £

FER SR, AR LR SR 4 A A1 L B ERe 4 Uk, HLIC BEAREANTCAR G IREN, Wit NEREE . 4
DU B ERAE FTAESNES FET HIFTA off 15 B AN AT S 1| 2h 5 B Hh k.

RN, EHLARERRRE . DL, 1C AR I BN e T IR B S iR, JFRE IR ZERL.

TC78BO09FTG

K 858 BAFEME (BAheHEHHEUL) #E

%ﬁ%ﬁ;ﬁ:ﬁ ;1[3:2] I
00 0.75 kHz
01 1.5 kHz
10 3 kHz
11 x5

# 859 WHMEME (BRI R KE

i 21J1:0
R A0 B SR (AT
00 1.6 Hz 200 ms (5 Hz)
01 3.2Hz 100 ms (10 Hz)
10 6.4 Hz 50 ms (20 Hz)
11 12.8 Hz 25 ms (40 Hz)

o SRR S /N R VB IR ORISR AR A, L A AR N TR R AR AL T AR A

R 8.60 B/ MR THEGE RS B AR I R R L E

FRBHE 19[2]
LOCK_BRK

ik

i FET 488 OFF
it FET 884130

*®8.61 BRI RIVAEN S H/EHRE

FHHE 16[7] N
LOCKDIS R BRI BR

0 i

! ool
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8.4.5. K RS (UVLO)

Y H RS T IC TAEB RN, HIhAESCH IC TAE DL Gl [,

EEE S VM B ER VREG HLE. 24 VM HE A 3.9V (BLRIED) 8iDLT, 8 VREG HLJEN 3.7V (HLAI{E)

LRI, BEIhREEOE . A 0.3V CHLAME) MRS . 24 VM HUEEN 4.2v (HUAYE) , VREG HLE#EE 4.0V
CHAUED I, 1C KRB IEH TAE.

TC78BO09FTG

BRI BB

ALERT

| ]
ALERT r 1
Mk #:1)  ______ b __ e
| |
GHUMGHWIGH W | 1EH TAE Hi-Z IEHTAE |
| |

GLU:GLWGLW| LA | Hi-Z | R TAE |

& 8.26 UVLO TAEHIEFEARHI

8.4.6. H T HAM (1SD)
R 1C RS IR, R A0 431 R BELRG U AT EELVAS o A0 381 ) i N 21 RSA 51 B R AR A 1SD JEHE L | VISD
UL E, ANES FET %438 OFF.,

#8.62 ISDEM@EHERE

B HE 23[7] ISD F#tH &
ISD_LVL VISD
0 v
0.5V

% 8.63 ISD heEHIE /A E

HHREE 18[3]
ISD Zhg
isd_mask
0 B H
2
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8.4.7. AT R IKEEMM (CPVSD)

2 VCP A VM Z A H RN 3.7 VI TE D st LRI, M S (ENEFEPUIRS) - BA 0.3V (i
) G . 4B EZEEE 4.0V (REYE) I, BHIKE IER TAE.

TC78BO09FTG

2 8.64 CPVSD ThEeR B /IR &E

FAFSRBLE 11[1] CPVSD I
VCP_MASK
0 J&
1 2=H

8.4.8. P LM

KW (TSD).

BAE IC 32 AR (T it 170°C (HAME) I TAE. Frfaft FET %M. BF 40°C CHAUE) MG .
2 IC HIFE AR ARy 130°C (HLAUED) B LA I, #:4E B shiRE .

£ 8.65 TSD IhEEWIJE F/&H&E

FAREE 19(0] TSD Tk
tsd_mask
0 JaH
1 2H
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9. Nt KBUEE
Rl AxBABEME BREAFHE, Ta=25°C)
LRSS Ziine) BEld Bfr #E
HIAL HELYR L VMvmax 30 \Y VM
5V EfEf % VREGvmax 6 (1¥ 1) \% VREG
VCPvmax VM+10 (7 1) \Y VCP
FEL A 4% F VCPMvmax VM \Y CPM
VCPPvmax VM+10 Y CPP
e I B U o
N LR Vmaxin2 30 Vv OUTU/OUTV/OUTW
Vmaxin3 6 \% RSA/RSB
Vmaxol 18 Y GLU/GLVIGLW
L Vmaxo2 6 \% ALERT/FG/PHBF/PH
Vmaxo3 VM+10 \% GHU/GHV/GHW
Imax1 10 mA ALERT/FG
Imax2 -120 mA GHU/GHV/GHW/GLU/GLV/GHW
it FRL AT Imax3 240 mA GHU/GHV/GHW/GLU/GLV/GHW
Imax4 2 mA PHBF
Imax5 30 mA VREG
ZAAER | (4 ZR: FR4:76.2 mm x
Ih¥E Po 4.1 \Y; 114.3 mm x 1.6 mm),
Rth (j-a) = 30.5°C/W
TAERE Topr -40~105 °C —
AEREIRE Tstg -55~150 °C —
R Tjmax 150 °C —

¥ 1
¥ 2:

VREG Hll VCP 5| L JEAE 1C s o ANELLE AP0t i e s

ity PRI T 52 BIIA BEHR BN 2R PR BB B AN R SR

VE: AR B AT S KBUEAE S — AR (T N R AR AG L (O BUE (H. ™A X S AUE (H -
BN G RR B s, BURBURIL, JFDIRIEBURBE A 321 .
THERRE TAEEE AR IC,
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10. TYEVER
£ 101 TAEVEE (BRIEAREME, Ta=-40 F 105°C)
) o b= 2N fi:ibi| =R : SN
Rtk VSa=s 1 = 1 E:<N 74
VM 5] BRI 1 VM(opr1) 9 14.8 27 \Y;
VM 3] LR L 2 Vuepy | 55 | — 9 v @&‘Eg‘gﬁmﬂ@ﬁ WA
VM 5| BRI 3 VM(opr3) 10.8 14.8 27 \Y T NVM 5 A
i\ PWM iy &8 frsp 1 — 100 kHz | —
N 12C CLK #i% fsck — — 400 kHz | —
£ 10.2 NVM &
Ktk &M B/ME BoRE =LA
TP HEBRIEIA T=0 % 90°C 10 — HEIR
10.1. Th¥E
PO —-Ta
0 \
',
a0 e
g
ﬂ? 20 \
5 AN
10
i i
o =l B2 5 m 12 10

WERE Ta (°C)

AR L (42 FR4:76.2 mm x 114.3 mm x 1.6 mm), Rth (j-a) = 30.5°C/W

& 10.1 Thit
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11. RS
F11.1 BS54 GRIEAFHME, VM =148V, Ta=25°C)
51 B/ e Bk R i) %A B/ME | HAEME | BORE | R
LR B 1 Ivm1 IR — 15 18 mA
HLJR R 2 lvweste | FFHLIE S STBY=0V — 0 10 HA
VM UVLO L{EsE Vuvow | 7£ VM R % 37 3.9 4.1 \Y
UVLO G HE VuvHywm | — — 300 — mV
UVLO B R Vuvrvm | 7E VM 1 BT+ 4.0 4.2 4.4 \Y
5V EfEHE Vvree | lout=0mA 4.75 5.0 5.35 \Y
5V i i e Y B Vivree | lout =-10mA 4.75 5.0 5.35 \Y
VREG UVLO L{EsE Vuvovres | 7E VREG H1 B4 35 3.7 3.9 \Y
UVLO G HE VUVHYVREG |— — 300 — mV
UVLO BBk Vuvrvree | £ VREG 1 - FF 3.8 4.0 4.2 \%
VM=9V: 7 F 455 5
BHRAE Vwep |75 VM FI VCP 31 il 0.1pF, wW+75| vm+g | LT | v
7£ CPP il CPM 5|2 [f]: 0.01uF
VCP CPVSD TfEH & Vepvsoo %a\éM mﬂ?s\\//@ SIMZIERET | 5y, 37 4.0 Vv
CPVSD Hi/5HE VcpvspHy |— — 300 — mV
CPVSD Rt Vorvsor | MM BRI S VER SIMIZRIGRIEE ] 57 | 40 | 43 | v
it H R Vorerx  |lout = -1mA VIR VSR | ver | v
Wi LB Voiehx | lout = 1mA — 0.3 0.8 Y
gﬂ\g: HyHHr G 1 IsogHxt |— -12 -10 -8 mA
GHW SRR 2 lsocHxz | — 120 | -100 | 80 | ma
WHERA 1 Isighx1 | — 16 20 24 mA
S EE IR 2 Isighx2 ~ [— 160 200 240 mA
Wl H B Vonox | lout= -1mA 6.9 77 8.5 \Y
Wi LB Vowex  |lout = 1mA — 0.05 0.2 Y
g::\L;: HyHHr S 1 IsocLxa | — -12 -10 -8 mA
GLW My hr B 2 Isocixa | — -120 -100 -80 mA
Wy EERS 1 Iselxt | — 16 20 24 mA
S EE IR 2 Isicixz | — 160 200 240 mA
B WS Vcorsoutx | (Z%1H)D 1 0 1 mv
88%9: s R LR 1 Vehvourxt | (Z51E) +40 +100 +150 mv
ouTW P e R 2 Venvoutxe | (ZF%{H) +80 +200 +300 mv
LA e R 3 Venvoutxs | (ZF%{H) *120 +300 +450 mv
A HBE Viuste | — 2.0 — 5.5 \Y
ML HE Viiste  |— 0.3 — 0.8 \
STBY W E Vhyste  |— — 200 — mV
K PN:: ) lwste | Vin=5V 17 25 33 HA
L S BR liLste Vin=0V — — 1 MA
RN B B R Tserste  |STBY:H | L 95 100 105 ms
SPD N HHBE ViHspD  |— 2.0 — 5.5 \Y%
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5] /s 2 etk Ziincg - s BME | BEUME | BORfE | R
gl)\?ﬁ;?) A L BE Viispo | — -0.3 — 0.8 \Y
W5 R Vuysep  |— — 200 — mV
H F A B lwspp | Vin=5V — — 1 HA
L ¥\ B liLspD Vin=0V — — 1 MA
LIPS fis,o | — 1 — 100 kHz
100% 5 2= LA A 8] tioospp | — — 1.5 — ms
0% 5 25 FLAG A 15 tospD — — 100 — ms
SPD 1009641\ B & Viosep  |ADC = 512 (100%) 3.9 4.0 4.1 \%
(R B,
%@Aﬁ;ﬁ OY%HIN HL R Voseo | ADC = 0(%) 1.4 15 1.6 v
A HBE ViHew — 2.0 — 5.5 \Y
WAL HE Vikew  |— -0.3 — 0.8 \Y;
CWCCW |¥fjsHE Vivew  |— — 400 — mv
H IR lwew | Vin=5V 70 100 130 PA
L S BR liew | Vin=0V — — 1 HA
A HBE ViHew — 2.0 — 5.5 \Y
WA\ LBE Vikew  |— -0.3 — 0.8 \Y
BRAKE |#JaHE Vivew  |— — 400 — mv
H IR lhew | Vin=5V 70 100 130 PA
L S BR lew | Vin=0V — — 1 HA
N HHBE ViHseL |— 2.0 — 5.5 \
A L BE ViseL | — -0.3 — 0.8 \Y
SEL W LR VhHyseL |— — 400 — mV
K PN: ) lmser | Vin=5V 70 100 130 PA
L ¥\ IR liLseL Vin=0V — — 1 MA
. Wi L BE Virs  |lout=5mA — 0.15 0.30 Y
IR B ILFG Vout=6V — — 1 PA
ALERT Wi LB VialerT | lout=5mA — 0.15 0.30 Y
i IR R lLatert | Vout=6V — — 1.0 HA
S VR R R I 1 Vocer  |0.25V i E 0.225 0.25 | 0.275 v
v Y R R B R R 2 Vocrz  |0.125V # & 0.113 | 0.125 | 0137 | V
RSA EREERERE 1 Visor  |0.5V i HE 0.45 0.5 0.55 \Y
TR 2 Vispz |1V &%E 0.9 1 1.1 \Y
TN llrsa  |RSA=0V — 0.1 1 HA
RSB M\ 1 lrser | Vin=5V, 1#325=10 35 45 65 PA
M EIR 2 lrsgz | Vin=5V, #35=20 18 24 35 HA
i HEE VowpH | VREZG-]" VREsG-O. VREG Y,
Wi LB VoipH — |— 0 0 0.1 Y
PH Mg 1 Vopn1 | H#1=10, RSB=0.25V 2.4 2.5 2.6 v
WK 2 VopHz | H2%5=20, RSB=0.125V 2.4 25 2.6 Y
WU H R R loprr  |1925=20, RSB=0.125V, PH=2.4V 400 840 1400 HA
fUH L frH IR lopHz  |142§=20, RSB=0.125V, PH=2.6V 0 0 1.0 HA
PHBF B H B VoupHer | VREZG-]" VRE?-O. VREG \%
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5| B/ LB Rt iine) M BME | BAEME | BKE | B
Wi L BE VoLpHBF |— 0 0 0.1 \Y
B HRE 1 Vopherr | 125=10, RSB=0.25V 2.4 25 2.6 \Y;
B HRE 2 Vophgrz | H25=20, RSB=0.125V 2.4 25 2.6 \Y;
W E 3 Voprers | #25=20, RSB=0.125V, PHBF=2mA 2.4 2.53 2.75 \Y
HH R 4 Voprpra | M25=20, RSB=0.125V, PHBF=-2mA | 2.25 2.48 2.6 \Y
OSC #ixR fosc — 11.64 12.00 | 12.36 | MHz
REREEE | HrH PWM SR 1 forwms |FPWM = 000 — 23.4 — kHz
W PWM R 2 fopwmz | FPWM =011 — 187.5 — kHz
FHURE Ttsp {%iégﬂj — 170 — °C
TSD B R EE THyTSD () — 40 — °C
SRHVBE TR TrTsD Y%il;g [?L — 130 — °C
A HBE VIHIDX — 2.0 — 5.5 V
ML HE ViLiDx — -0.3 — 0.8 \Y
:g; 5 B VHyipx — — 400 — mV
K PN: ) lHox — |— 70 100 130 PA
L S BR liuibx — — — 1 MA
A HBE ViHi2c — 2.0 — 5.5 V
WAL HE Vitee  |— -0.3 — 0.8 \Y;
WiEHEE ViHyize |— — 400 — mV
MBI lizc Vin=0V to 5V -5 1 5 HA
SDA ¥ L /R VoLspa | lout=6mA — — 0.4 \Y;
SDA #i ¥R HIR ILsba | Vout=6V — — 1 HA
SCL B¢ fscL — — — 400 kHz
ﬁi%ﬂ‘f i tHDSTA o 0.6 — — us
_— B3 %4
SCL gggg tsusta o 0.6 — — us
SCL B4 Low F#A ttow  |— 1.3 — — Hs
SCL Bf4f High F# tHiGH — 0.6 — — us
B AR TR thobaT | — 0 — — ns
b Eia =] tsupat — 100 — ns
BENT tsusTo o 0.6 — — us
&1k &AMt
E‘&éﬁf"ﬁm tBur o 1.3 — — us
= 1kEsh %M

Z%{H: ERIE - ANBOME. MARIUTRIZATII.
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA” .

Hardware, software and systems described in this document are collectively referred to as  “Product” .

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

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

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

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

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

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

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

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

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

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

TOSHIBA ELECTRONIC DEVICES & STORAGE CORPORATION

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