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4. FHEE
|
av
1EHIZE
ez
=
SP0_ Ja ] FEZ KM
s (NVM
ADC,-., Ty
L BT IIF
I:D-:)—%—H
: L & A
E 4.1 SEE

E: ARETHRE, WUIERIELGREDR—LINGER, BERIEH.

5. xR ATEE
x® 51 BHNHEAHEE (FRIESBIRA, M Ta=25°C)
F Hs PEE BT
Vi 18
R E VREG 6 GE1) \Y;
Vcp Vm+6 GE1)
HP, HM, DIR, FG 03 %6
MINBE VIN \Y;
SPD 03 E 18
R FO M D Vour 18 v
FG, ALERT | 10
T ourt mA
VREG louT?2 10
IFE Pp 1.7 Gk 2) w
TIiERE Topr 40 = 105 °C
fiEFRE Tstg -55 & 150 °C
BaRE Tj(MAX) 150 °C

d: FRERBFHNENRAFEER— A EBINTEE, MEERTBI LTI, FZEE
ETEN RAREE. BEBENRAGEETESBRMHIE, TUASRK, HAsEHTE
FESRIR TSR E - TRTER EN TAESEERER IC,

d: MEERZEMERENEH ARG RARRERE (Tivax) FF8E 150°C.

¥ 1: Vrec # Vep SIBIEBIETE IC 4. IBZIMIMRIREE.

F2: REE—PIRE (JEDEC 2 E#R, R6ja=73.5°C/W)
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5.1. Thi
E
m—;
=
(] = S0 75 10 125 150
IMERE (C)
7¥1: JEDEC 2 B#, R8j=73.5°C/W
20 ®22mm, 2 BIFR, RBj=120°C/W
[ 5.1 ThiEdsE
6. T{E3cH
%< 6.1 T{ESEHE
Lk ws =/\VE HEE BRXE B{r
VM S| REE 1 VM(opr1) 5.5 12 16
VM SIEIEREE 2 GE 1) VM(opr2) 10.8 12 16 V
VM SIHEIREE 3 (E 2) VM(opr3) (4.5) — (5.5)
BN PWM 5S8R frsp 1 — 100 kHz
HNINE BT ORI fsck 15 — 500 kHz
HP,HM 0.1 — VReG-2.0
R Vin RES v
DIR, SPD, FG -0.3 — 55
F1: ATESGEMHEEHERSEA
2 RTESHFETREKR, LUEESE,
< 6.2 EEF LSS (NVM) 45
Lk &4 BRME RAE BAr
HRIZRIRTEIR Tj=0 Z 90°C 10 — B2
YRIZHEFRHATR #4T NVM_SAVE — 1 s
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7. 5|B5YEC (TR

(]
[2] PGND

>

o

=] PeND
| w

=) > >
U [12] w
VM [11] TEST3
VM [10| TEST2
VCP [9]| DIR
cPP|23] O [8] ALERT
CPM [7] TEST1
[1] [2] [3] [4] [s] 6]
2 5 ¢ § ¢ oz
& 7.1 5| HE
8. 5BPiER
#< 8.1 5[ B AA
S5IM%mS | SIBEHR BN | B S| B0 AR
1 GND — GND 3|Hf
2 SPD IN REIRSMANGIE, ST I/F FIEhEING] R
3 FG I/0 e RIESHL IR, BT UF B4E /0 318
4 VREG — 5V SR EHE 5
5 HP IN ERESEAN (+) 58
6 HM IN ERESTA () 5
7 TEST1 — TEST 5[ (50 kQ RHIEEFR)
8 ALERT ouT EiRfESMWLSIM, BT /F HEMmL I
9 DIR IN B EngESIE (50 kQ ThiELE)
10 TEST2 — TEST 5[ (50 kQ RHIEEFR)
11 TEST3 — TEST 3|8 (50 kQ ~HFEME)
12 W ouT W B4 L 51 B
13 W ouT W 8%t 5| B
14 PGND — 2% GND 3B
15 v ouTt V 1B 5| A
16 Y ouT V AR5 51 R
17 PGND — HE GND 3|8
18 u ouTt U 1B 5| E
19 U ouT U 185t S IA
20 VM — FEIRELER 5 (B
21 VM — FR e 5B
22 VCP — MR ERBEEREES I
23 CPP — BATRRNEEREESIH
24 CPM — BETR RN B EREES
7¥: TEST SIBAMRi%EE GND.

7E: SPD SIMIRBLTATFRE.
7E: B GND 71 PGND 3|MIZi@d IC IR E_REER, BF5IMEIEE GND. FEELSRHEEE".
F: BT U Ve W VMESEBERNSIE, 23lRIMNBRIEX LR 5] IFEEE .
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9. SN /4 TR B

SIBEFR il EHr RS
HP +
HM i
o ERESHAGIY
VM VM
VREG 5V S BREERIE S : VREG
ALERT
R ESHE S
ALERT AR it *{
B1T IF BB S B
SDI
WY
EEEHIE S S Bl
o RiRTF 2 FG o
i }‘ ®
BT I/F %38 /O 5B
VSP
ADC
EEESHMASIE SPD O——+—\\W\—¢ T TSP
SPD
1T I/F BI5his NS B > STBY
i
T
DIR
IR ARSI
50 kQ THIEfE
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dt
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VCP
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CPM
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PP
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-
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w W
=
/77 PGND
GND ©
GND
PGND GND 3|0 %
PGND o
TEST1
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VREG
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10. BBSHFE
* 101 BSHEE (BRIEZHRA, /W VM =12V, Ta=25°C)
e s MR B/ME | BEME | BRAE | B
Ivm YM=12V, VR_EG=9?E§ ~ — 10 12
BB 7 ERIESHMA=100 Hz, #itHi=FFE& mA
IsTBY VM=12V, #FHER — 0.33 0.5
VREG 35| #IH £ VREG VM=12 V, Ivrec=0 £ 10 mA 4.5 5 55 \Y
TIRREBE — VM=12V, VCP-VM 4.2 47 5.0 v
NSRS VHoMR | — 0.1 — Vaes v
MARIETEE VH — 40 — — mV
BTRAMES Mg \mn IHIN — — — 1 pA
WE (+) BE VHHYS+ | — — 8 — iy
wwhE (-) BE VHHYS- | — — -8 —
) L Vstey) | fFHERIFXEBEE 1 1.15 — Y,
S g Verove | BHUERBREE — [ 12 | 14 | v
VsTeY(hys) | ifiaBIE — 100 — mV
IONEELSR IsPD Vspp=0 E VREG — — 1 HA
VrspH) | SERE 2.0 — 5.5 v
HMINBE Vtspu) | 1REBE -0.3 — 1.0 \%
SPD %Iﬁil VTspP(hys) | iB/EEIE — 200 — mvV
%&“{H‘g%ﬁtb PN TR frsp — 1 — 100 kHz
100% 3 ZSELA AT iE] Tduty(100) | — — 15 —
0% Szt MEE Taw© | — _ 100 — ms
SPD 3 BN VvsPH) | ADC=512 (100%) 3.9 4.0 4.1 %
L%%{@Eiﬁ)\ Vvsp) | ADC=0 (0%) 14 15 1.6 \Y
’ ADC Mg Sz B8] tapc — — — 10 ms
VprH) | &HBE 2.0 — 55 \%
HINEE VpRry) | 1EEE -0.3 — 1.0 \%
DIR S|Hp VDIR(hys) | ibfEEBIE — 200 — mV
T IsPD(H) VDIR=5V 80 100 120 uA
IsPD(L) VpIR=0V — _ 1
nfas)=chiE | RosH+L) | louT=0.2A, Tj=25 & 105°C (i) — 0.2 0.3 Q
A& OSC iR fosc — 11.64 12 12.36 MHz
H0th PWM S frwmety | fosc=12MHz, PWMSEL[2:0]=000 — 23.4 — kHz
frwm() fosc=12MHz, PWMSEL[2:0]=011 — 187.5 — kHz
WLREE — IFG=5mA — 0.15 0.3 v
FG 5 —
W RE R — VEG=18V — 15 5 pA
B IREBEE — IALERT=5MA — 0.15 0.3 \%
ALERT 5|Bf
e epiol= R — VaLERT=18V — — 1 pA
iy L RAR PR locL WEBRA 1.5A, MBFERAES. | -20 — 20 %
R AR KBTI lisb G&iHE) 4.5 5.5 6.5 A
O KETRE TtsD B G&iHE — 170 — °C
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45 a2 iR = w/ME | BEME | HKXE By
BiEERE ATTsD iR GRIHE — 40 — °C
BRuEE — e GEiHE) — 130 — °C
ﬁ%ﬁ%’fﬁf”‘ﬂz;ﬂﬁm — VM HE 165 | 172 17.9 v
SRR RO DERE L 1507RIRE] | _ VM T _ 400 _ mv
%SEEEE CA 150 RBIES | _ VM TR 161 | 16.8 175 Vv
UVLO T1EHE — VM T 3.7 3.9 4.1 \Y;
UVLO i&EHBE — VM H5 — 300 — mV
R UVLO B E — VM #& 4.0 4.2 4.4 \Y;
AR UVLO T{esafE — VREG Tk — 3.7 — v
UVLO i&EHBE — VREG #& — 300 — mV
UVLO B E — VREG #H&5 — 4.0 — \Y;
RERPIIERE — VCP 3|BF1 VM 5Bz BB £ TN f& — 33 — \Y;
BERXER [ S — . = _ _
3 XERPFERE VCP 5|#i%0 VM S|l z BB EF = 300 mV
RIERIPFEEE — VCP 3|RF1 VM 3|z BB EFH 5 — 3.6 — \Y;

E: W e PRI R K

VM

VM VM

PGND \[/

Rzt B
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SDO

tspiH .
PoDIS g =S,

TC78B025FTG
%102 HITHED (BIESHV, B VM=12V, Ta=25°C)

Hri s plfme=gy sOME | BEME | RAE | BT

VsckH) | EBE 2.0 — 55 \%

MWMABE Vscku) | IKERE -0.3 — 1.0 Y
SCK Vsckhys) | iREE — 100 — mV
LD IES fsck — 15 — 500 kHz

= A twH — 1 — — s

{6 S7ie 2 twt — 1 — — g

I HA tsois — 1 — — Hs

SDI

{R¥FHEA tspiH — 500 — — ns

SDO ENH tspos — — — 500 ns

twh twe

2018-02-14



TOSHIBA > e

TC78B025FTG

11. ThEEiEA
11.1. BAXBRE

TC78B025FTG AJLASEIR 1 E/RIEZEHaHEEL 1 E/R 150°#:48. MH, TEE(FERAIMNRMEKENATHITHIR
REEHIINEE. WA PWM SZELES 54 SPD SIBGEMEIRE, SHIBER.

79 SPD S|Bi5EM Vstey(L)EE ES EREE F%E’Fﬁd\ﬂﬁﬂV\]?E/ﬂﬁ/)\lliﬂ RIESHE, BIEYTIREFVER. F
MERT, BEYIRrAER 5V BT 5RMEIE IC IhiE. BERTEH IC H 5V FHHRRHMEIR, WA LpEEEE
MNEHRGHIIFE. ZEHEECE ) SPD 5IMBEER VSTBY L ERETAEH, MR K.

CW 3|5f=0° CCW 2|5#=0°
11.2. BB FD
B B ETUR S B RIFSR BB SR AR L&

R BIRE | AEER
BN 0%Z SiE it ==t , BRI B RIA ’{f:rL://_“T 0A
BB, EESREM 1Hz FFR1EMm. EahsnEg
BB RNE (BER) &, REHTERHITIH LR EER
B AR E TSI IR E T HIE |
g ol L
TR BagE  RE

N A (5
FFER)
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11.3. NI ES

11.3.1. SPD
SPD S|HHZHIBHER). FIES55IR.
AT LUBE FFSEN PWM G ESBMASRRBBEESWMAHRITRE. I, TABEEFESNESH
W TR E
SHFHEPIEEMAN, BESERE VvspZE VsPHR D HERE 9 i,
S PWM H2=tbisN, HIMERTBEER 1 kHz £ 100 kHz. $RTEE 1 kHz & 20 kHz B, 9##Z=2 9 i,
ER 20 kHz SKEEAT, DHERFE(K. Fan, $0E 40 kHz B, ¥R E 8 i, $5i%E 100 kHz i, SERE 7
{iL.

5, SPD SIRPERILMERHITIED (SCKIES) HIETHHIASIAD.

TC78B025FTG

11.3.2. DIR

DIR S|BM=HIR M4 E. [EF (CW) S5kE (CCW) .
BT EF 7R3 DIR S| AEE mZ AR X R TR E -

11.3.3. ALERT
ALERT S|#I2FREES I, HNB|FERS (BREREER, SR BEBERXE) &, ALERT 5|
Eia L RE R ES.

SN, ZSIERERTLUERHITIEED (SDO ES) HVBIRMIL 51,

11.3.4. HP, HM

HP 1 HM S| ANE /RIES
HERERTHE, BMAEBUTHENES.

W REG

Vicur

D

Vi
i)
=
S
iy
=]
ot
=

FG (1ppr)

EFEAERIC, —ENHP SIHMAERES. MEZE HM SIHBIEE.
TERBNRE, BAEERERSE, UFESERGESHMREBREZENXANTEE R,
K% (CCW)

ERRRRRERALER, TUARAFESRKRE.
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11.3.5. FG

FG IR FREMLSIM. MEBERESRNERES. KREFF/RE, KVBBENYER, FG 3
BT LUIE RDO {55 . RDO ES_IKBEFES.
tesh, FGSIEMERAEAH1TIEDO (SDI g SDIO {55) BIBIEMNSMN/AL 5B,

R 11.1FG FS R EMERNEFA LR Z BRI XFR

FE AR 3
FGSEL[2:0] FGESRE

2 ) 4 1% 6 th 8 1% 10 1%
000 1ppr 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 1.5 2 25
011 2 ppr 2 4 6 8 10
100 3ppr 3 6 9 12 15
101 2.4 ppr 24 48 7.2 9.6 12
110 1/3 ppr 1/3 2/3 1 4/3 5/3
111 B7ER

i HERESHMER 1.67 Hz i ESAT, FG SIHMEES. HERESIMERT 1.67 Hz B,
FG ESEIEA Hi-Z.

E: BFGIESREN 1 ppr b, MIBERESHRLES. L FGESIREHEHME, AL
BER,
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11.4. FEEF
11.4.1. A
FIIMEEISHI R AR E L (SPD (5SEMERZIEIMHXER) TFAR:

[owomeime |
- n - I
B b _ =] I
- | |
- [ I
- I :
7 I
- T TR 1! (1) 3 2
= TR g 1| (2} b
i 7 - Lo (3 thy o
o L (8) b (4) 3 B P
m L’ b (BYSLHE (U TR )
L Ly (6)32 LB 2
@ F - - | (7) MAXOPEN /5
v |
K L Bl R B
'y L ®m2e
o @ O SPD {551 @ ooy
1.1 PRERIR BE F28 ) B 158 P 45 RE 45451
(AN

% SPD 52 EBE BaISER, ZRME. SESEEN 00 %) £ 255(49.8%), 7##%E 0.2%. A 8
772 STARTDUTY #TIRE.
EE#HA9SPD 55 (%) = 100xSTARTDUTY /512

(2)f=1E
Y SPD ESETEEFILFER, ZRHE. BETEREN0(0%) £ 254 (49.6 %), 7K 0.4%. F
7 (I 772 STOPDUTY #{Ti&E .
2RI SPD L 55H (%) = 200xSTOPDUTY /512

()iasHEI A1 (7) MAXOPEN 5#/5:
MAXDUTY = 0: ¥ SPD {5S{&EiB it HHIHER, BREE. HEERA 257 (50.2 %) £ 512
(100 %), #EZ 0.2%. F 8 iiFFsE MAXDUTY #ITIRE .
FHEIH L9 SPD H55H (%) = 100%(257+MAXDUTY) / 512

MAXOPEN = 1: ¥ SPD {5 S{EfBid it I SER, IEHIVIRBIFFIFREIEFIER . FFIRRE = EA
BRI S =SEEFn SPD ES{EXTR. SPD ESEFEFIEHVIEIAMEEEHIRN, HiFETCEA 2
(0.4 %) & 32(6.25%), 7K 0.4%. F 4 UEHF25 MAXDUTYHYS #1Ti&E .

SPD L ZH#/E (%) = 200x(MAXDUTYHYS+1) / 512

(DBThRE :
F 12 1% 7328 STARTRPM i& B BEh& /5K, REEE RN 0 £ 4095 RPM, ###% 1RPM,
Ei#EE (RPM) = STARTRPM

B)mANEEF (6) REHE:

BRXEFERRTEE®WE, B 14 (i%F 7725 SPEEDSLOP #{TiZE.
SPEEDSLOP = 64 x (ZAEZE — F0iF/Z) | (MAXDUTY + 257 — STARTDUTY)

13 2018-02-14
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MAXOPEN, NOSTOP #1 MAXOFF S&FsEERARETH SPD EeEEF TR T B (BRHL) =
ABYIEITAN.
# 11.2 #5hEfT (SPD [ES{E<BRIE)
BirRE
MAXOPEN | NOSTOP | MAXOFF SPD=0 % 0%<SPD &1k =<SPD
- <R <R
EEEEAS: 0
0 0 0 0 SR TH:
0 0 ! BARE 0 Ll e, P
1 0 BhiEE BEERE BEhRE
1 1 AR RKIRE BEhRE
HEEAS: 0
0 0 0 0 ISR R
o IJ_'TEr_tlf,ﬂ'r—l 0
1 0 1 100% Hiit 0 HELETE: BEhiRE
1 0 BhiEE BEERE BEhRE
1 1 100% it 100% i BoRE
A IR E 2 EIE IR E T e .
A
®) (1) JE3h R
(2) 171k R
(3) %y H B S
(4))5 B
~ ) (S)E%JQEF“ (IR TR PR D
= (6) 5 — 3 A
i (8)i8 AT, i
o (9)28 A LR
) “6 TR E
(3) >(8)>(1) 2 (2)
(4) i
Y >
0 —— 512
0% (1) SPD {£51& (8) @) (100%)
8] 11.2 IR ETHIREE S E L (EMERETLR)
R S/ SPD {5 SE5EEA 0 (0.4 %) E 510 (99.6 %), D#H#E 0.4%. F 8 (NEFSS
CHANGEDUTY #1Ti& & .

T ERISPD G55H (%) = 200cCHANGEDUTY /512

AENEAREELS, ¥ CHANGEDUTY 2E& % 0.

(EZIRERE:

BTEETEZE, AE7EE SPEEDSLOP2 S BEREHE.
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11.4.2. FFEf
%ﬂtﬁrﬁ?ﬁﬁﬁgﬁquﬁrﬁﬁzﬁ (SPD (S &M A=t 2 B EER) WITAR:
100%
/
e
/ —
3 6 Jy (M)E3h e
& (2)f5 1k i
R (3)am L EH 1)
H (4))J5 3 ’ni
| (5)B K 5 tlz CH T30 A 3D
& ()i i £ i
- (7) MAXOPEN 5
& @ ‘ .
= et R AT E
U (3)>(1)2(2)
0 o 512 °
(o @ M SPD {521 3) (1008
11.3 FFERIR B2 5 B0 FE 66 EE 255
OEEES

Y SPD 55 EB S EsHER, ZERMmE. BESEREA 0(0 %) £ 255 (49.8 %), 7##%& 0.2%. F 8
I 7E2E STARTDUTY #{TiE .
EH#HLAISPD L 5H (%) = 100 x STARTDUTY /512

(2)fE1Es:
% SPD 55 E T MZFILFER, ZRMEE. BETEEN0(0%) & 254 (49.6 %), 7iH#ZE 0.4%. A
7 (i ZE 758 STOPDUTY #1TiIRE.
BEEHEISPD G554 (%) =200 x STOPDUTY /512

(3)MiEsHE SF1 (7) MAXOPEN /g
MAXDUTY = 0: % SPD {55 &85 it $HHI &R, it S ==L EE - ESEE R 257 (50.2 %) £ 512
(100 %), T##Z 0.2%. F 8 iiFFas MAXDUTY #HITiZE.
SPD LS #H#/44 (%) = 100 x (257 + MAXDUTY) / 512

MAXOPEN = 1: ¥ SPD {ES{E8 14 L HHS{ERT, it &=ttFn SPD 5 {EXT K. SPD E5{EE
BN IEE B ES R RS, EESEER 2 (04 %) B 32 (6.25 %), UK 04%. B4 NSER
MAXDUTYHYS H#{TigE.

SPD LZHEE (%) = 200x(MAXDUTYHYS + 1) / 512

(4)BehiiH H=SEE
F 12 %7788 STARTRPM WIS 8 iIRiE BB/ M Gtk REEE R0 (0 %) & 255
(49.8 %), ¥EE 0.2%.
Bt 555 (%) = 100xSTARTRPM[11:4] / 512

(G)mAHH G=EEFN (6) REHEE :
BAMESTHEUATRE#E, A 14 (L5753 SPEEDSLOP #ITRE.

SPEEDSLOP =2(Z A1 G ZH (%) — Fa0iit (%) )
/ (MAXDUTY + 257 — STARTDUTY) / 100
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MAXOPEN, NOSTOP #1 MAXOFF HEEEBAE T Y SPD 55 EETHIRTED (BAME) =
ATEIIE1T .
* 11.3 515517 (SPD 52 E<BFIS)
W s
MAXOPEN | NOSTOP | MAXOFF SPD =0% 0%<SPD =1k 5 <SPD
° <BEhE <BEE
HESHEAE: 0
0 0 0 0 LIRS BT
- HEHEABE: 0
0 0 1 i 0 ESH RS BEh
1 0 BEhiad Bahi BRI
1 1 PN Il 5K BEhH
HESHEAE: 0
0 0 0 0 LIRS BT
o HEEEAS: 0
1 0 1 100% itk 0 et I BEMA
1 0 BEhiad Bahid BRI
1 1 100% #it 100% #i Baiad
AR E 2k FIE IR E TS,
A
)
~ WEEIE
S (2)fF 1k 5
R (3 )% H B
Elil (4)ash%n 5= ‘
ai (5)E K HrH 5 &xm%?ﬁﬁﬁﬁ>
p (6)25 I8 A
p (8)iE FEAR AL /5
2 (955 — 1 A6
@ TR E
A (3)>(8)>(1) =2 (2)
Y -
0% (2) (1) SPD MINGZSEE (%)  (8) (3) 100%
B 11.4 FREZHEESEEG ENERETLR)
(B)REL L=
RETL SR SPD 5 S{ESERE N 0 (0.4 %) E 510 (99.6 %), PR 0.4%. A 8 UEEFR

CHANGEDUTY #1Ti& & .

T AEFISPD L55H (%) = 200 x CHANGEDUTY /512

ENEREREETLS, ¥ CHANGEDUTY &% 0.

()EIREHE

W TEREENRZE, REFEE SPEEDSLOP2 g BREHE .

16
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11.5. BITEOSIESEEEMHEE (NVM)
A RUEIT B ITEO ARS8 NVM BOBURHTR S .
FG 522 Hi-Z B, ATLUERITIES.

SCK (SPD) || ||| | I ‘l ||||||
i EA

| REEEETNRE

| FG 552 Hi-Z i,

AR AT S
11.5.1. B1T¥ES
®11.4 &17ES
% KL L] RERE
SR_READ 010 01 001 EEREE TR 8 I HE L
SR_WRITE 01001 010 EANREEHESR 8 L EIBHIN
REG_READ 010 10 001 EREES TR 8 {i addr M\ + 16 RIEIEMSY
REG_WRITE 010 10 010 EANEREFESR 8 {if addr #IA + 16 ALEIEMAN
NVM_LOAD 010 11 001 mE NVM HIRBIEE S FS =
NVM_SAVE 010 11 010 EFEEFFREER NVM &
NVM_ABORT 010 11 100 SEITLRIE NVM B NIEF =
11.5.2. REEEH
BT F 61 FE51 Fafx F3fr - X 72 g4 $ofr
— — — CAL_ERR NVM_WR WIRE ENB BUSY
BR WiAg 15
= R BUSY=0: 4l
BUSY HFERLERES BUSY=1: 4@
ENB SRS EARE ENB=0: {X SR_READ SR_WRITE A&

ENB=1: FiBiESHTIES

WIRE=0: 3 #:&3X (SCK=SPD. SDI=FG, SDO=ALERT)
WIRE=1: 2 %% (SCK=SPD. SDIO=FG)
NVM_WR=0: READ BF, WRITE ZH

NVM_WR=1: READ £f, WRITE FH

CAL_ERR=0: I

CAL_ERR=1: %M

WIRE BITREERLE

NVM_WR [ NVM #&ERIEE

CAL_ERR | ERUEWRMLER
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11.5.3. EEHER
® 11.5 FEERG

Fs L E24 L] BRI
0 15:0 | USERID[15:0] — 0
15 | NOSTOP aEurEx (0: Z[A, 1: BRD) 0
1 14:8 | STOPDUTY[6:0] Tl d 0
7:0 | STARTDUTY[7:0] Baibst 0
15:8 | CHANGEDUTY[7:0] | &RETLS G5t 0
2 7:0 | MAXDUTY([7:0] ARG 0
s 15:4 | STARTRPM [11:0] BEhEE 0
3:0 | MAXDUTYHYS[3:0] | MIFEREIRIMERE EHIMRE S 0
15:2 | SPEEDSLOP[13:0] | EEE#EEE 0
4 1 MAXOPEN Zi SPD 55 &8 MER VIR AR ERES (0: £H, 1: BA) 0
0 MAXOFF % SPD S EFTRR T B 2&EER) (0: EA, 1: BA) 0
15:2 | SPEEDSLOP2[13:0] | SEETK Sz EHRERE 0
5 1 | REVALERT R a4 ME ALERT it 0
0 OPENLOOP FIRAREEH (0: HFF, 1: FFIF) 0
15 | KIX Kl B9 8 f& 0
. 14:8 | KI[6:0] KI (0 & 127) 0
7 | KPX KP i 8 & 0
6:0 | KP[6:0] KP (0 & 127) 0
15 | STBY #FER (0: A, 1: BRD 0
14 | DIR DIR S|kt FndEm <z BaYx & (0: PR, 1: FARD 0
13:11 | POLEPAIR[2:0] FRITEBHLAR 0
7 10:9 | MAXSPEED[1:0] RAKIR 0
8 | HALLINV ERESWMER (0: FER, 1: BBIR) 0
7:6 | HALLPOS[1:0] ERMFEX 0
5:0 | HALLOFFSET[5:0] ERNERTE 0
15 | RDSEL it FG 3IBMESi%E (0: FG{E2, 1: RDO{ES) 0
14:12 | FGSEL[2:0] FG FE%ARE 0
11 SPDSEL SPD 184S %£ANEE (0: EHIEBEMAN, 1: PWM HZSEEHIAND 0
10 | SPDINV SPD (SR M5k (0: BALR, 1: BARO) 0
9 REVBRAKE REEBsN (0: A, 1: BR) 0
8 8 150DRV 150° #248 (0: IE3ZMOREN, 1: 150°#e4R) 0
7 ISDLATCH ISD $iifzs% (0: ZH, 1: BRD) 0
6 | OCPMASK BR S SEE 0
5 OCPDIS # BRI (0: OCP /M, 1: OCP ZH) 0
4:3 | OCPLEVEL[1:0] PR EMEIR B 0
2:0 | PWMSEL[2:0] B PWM $i%igE 0
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Fs i 2 7L 2RiA
15 | TON i E A R AR 0
14 | TOFF $91XE 6 0 B FF B 0
13 | LOCKDIS 2 SiE R 0
9 12:10 | DUTYCHGLIMIT[2:0] =L TR 0
9:8 STARTFREQ[1:0] BRI 0
7:6 STARTCURRENT[1:0] | BzibRR 0
5 LASEL SIS mikE 0
4:0 | LATABLE[4:0] 3SRk 0
15:6 | Trq_duty[9:0] SPD 5% 0
5 Unused Don’t care 0
10 4:3 | Hall off.Freq[1:0] ERMBRN CRFIHRAEE) 0
2:1 | Hall cal.Freq[1:0] ERMERN GENEEER) 0
0 Hall cal. ERMERN 0
F: FS 0-9 PHIBAILAFMEE NVM .
ADDR DI5 | D14 | DI3 | Di2 | Dit | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
0 USERID [15:0]
1 NOSTOP | STOPDUTY [6:0] STARTDUTY [7:0]
2 CHANGEDUTY [7:0] | MAXDUTY [7:0]
3 STARTRPM [11:0] I MAXDUTYHYS [3:0]
4 SPEEDSLOP[13:0] [ MAXOPEN | MAXOFF
5 SPEEDSLOP2[13:0] | REVALERT [OPENLOOP
6 KIX K1 [6:0] KPX__ | KP [6:0]
7 STBY DIR | POLEPAIR [2:0] [ MAXSPEED [1:0] [HALLINV| HALLPOS [1:0] HALLOFFSET [5:0]
8 RDSEL FGSEL [2:0] [ sPpseL | sPDINV_|REVBRAKE| 150DRV | ISDLATCH [ OCPMASK | OCPDIS OCPLEVEL [1:0] | PWMSEL [2:0]
9 TON TOFF__| LOGKDIS | DUTYCHGLIMIT [2:0] | STARTFREQ [1:0] | STARTCURRENT[1:0] | LASEL LATABLE [4:0]
10 Trq_duty[9:0] Hall off. Freq [1:0] | Hall cal. Freq [1:0] | Hall cal.
11.5.4. EAIEG K MF#ESE (NVM)
NVM ENRFEET:
1) SR WRITE
®%E ENB=1, NVM_WR=1

v

Z NVM SAVE

'

S£4% 100 ms

y

A

3

&) SR_READ

)2 = l

B NVM ABORT

RIBEAFTIEEMS, EAMTREEK.
ELBITERIEBEAIER.

NVM ENIEFF5ERk/a

# BUSY £ 1 #IKiR[E 0, iz

, ¥ NVM_WR & EiR[E 0.

BEA$E1R. 15EHA NVM_ABORT
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11.6. {RIFTHAE

11.6.1. BiERN R
HR—IFEMEAA (toN) RENEERESERX, MWAARBIERTS. BohzlThges, ALERT 5|k
HIRBEFEES. X, E—HEREIRN (torFF) BMIAMXH. RE, IC$ﬁ‘HﬂExﬂJVI’§ Mt XAEAEAN, FG
FEREIEA HI-Z K7, PiENEIF L XA U A S ESRECE.

A T RN 2N /\ 7\
HP / \ VARV
HM \ /& N v o
\N_/ \N_~ \/ \/ \/
0.35 >1Hz
FG (1ppr) ‘ ~
L KAEIR
ALERT - torr Ll N - i >
Hi-Z ~ g v - 7| Hi-Z
(RDO) ))
i e Hi-Z T ((—n—z R

11.6.2. i BB PRFI4RIP (OCP)

ZININEE AT LABRSI B MR TR - TIERAINBY REEPRZZEN AT AT IC 4 B ER AU ER IR TIEIE
BHRAIEZEIRENES, SRR R RGN SER, IR MIEZEIRE) (ESER) 1#kE
150° #%48 (EEB PWM IRz) . Y13 150° #iE<zfE, B4 PWM BRI ERERZEIPRS]. HBIRMRFIIEH]
B2 500 mA, KT ERREICNFE. BRBRAEERRFITHEZ G, FRMERIREEEZRIRRZ
A, 150° #HARIGHLAALE 2 NMEIR.

B 150° #iBER, BRIREANSMEAERRFIEFEERR . 5§19 PWM BRI RERZ 2 PR .

2R IR TS 150° AR
OCPLEVEL [1:0]
SR PR A0 R (& R PR FIIEHIE EE 7R PR A48 ) (& R PR FIIEHIE
00 1.5A 1A 1A 1A
01 2A 1.5A 1.5A 1.5A
10 2.5A 2A 2A 2A
11 3.5A 3A 3A 3A

11.6.3. ZEH®RIF (OVP)
ZINThRE ] LARG LE BB AURGR IS 2R VM B E A S . BEXRAIEZEIRENMER, X VM BEIRE) 17.2V (H#E{E)
s E ST, IRENMERMMIEZRIRED (BHER) V1#E) 150° #M (LI PWM IEE)) . VM EBERZE 16.8V
(BAE) ERRF, EERERYIEREZEIREIZ R, 150° G EHE 2 MEIF.
XA 150° RN, ZERPIEH.

11.6.4. XESIE (UVLO)
HEBEEERT IC TI/ERER, 1ZmIhgexHd IC BT S &£ HE.
AIERSIEVM BEFM VREGHE. VM EBEEEZ 3.9V (88{H) s F{KAT, k& VREGHREEZ 3.7V (&
BUME) sRERAT, ZMIhEEB . ZIheEF/EHEE 0.3V (BEME) . VM HEERIT 42V (BEME) UK
VREG B [E£#8iF 4.0 V (#8{E) B, IC IREEEIE(T.

11.6.5. BITR KX E R
HVCPEVMZEHEER 3.3V (HMAME) siERKES, BEIMDBHEXA (SERKRES) . ZsEFEEE
0.3V (HAE) . HHEEERIL 3.6V (HBEE) B, BIIREIEEIE!T. 1ZIhae TIERT, ALERT 5|4 HE
REFEES
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11.6.6. THAERF (SD)
IZIRINEE A] LA Bl BEda i B Th 2R B AN B0 EL R HH7E B R (BB T A M SR (BB SR PR PR B A B ER » B AR 1IC $F4EmiT
HERE. 1ZIhge T{ERT, ALERT 5|GHEKEEES.
AU ERASERREFEENRESENFRER. BEXRAEFREEN, @B XA (toFF) BT Z2EHH
B8 . MREERREFEH, RIPEAEENT. BEESZEE 8 X, WL EERE, BREHLE
R EREREF AR, BEEXER SPD 588 Z BT EIE RS XN,
HXRAPESRGE, RNETEREMEERAERFXART. BEEXEH SPD E53EBBXITHE
IR SR IR R X FIRTS

TC78B025FTG

11.6.7. # <M (TSD)
R KHITHEE -
SIC#ERE (T) #8id 170°C (HEUE) B, PUTIZThEE. FrAMEHKH . 1ZIhEEH/E 40°C (HEUE) .
L ICESREIAR 130°C (#8ME) sKERE, BREIEIT. ZeeT{ERt, ALERT 3| KBRS

o
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12. |7 Ff B B =845

i
i
i
i
E:

13. 2BRHEE

ll d | [wveo || 1sD |
(oo ][0 ]
R |
\_’?y— pLic
ADC o
% || ke Bxie
i#38 (NVM)
soo |4 ¥
scy| BT F || mmen)

TEST S|BIR %% GND 5B,
SPD 3|5 FF B -
PGND 3|1 GND 3|MIRE$E GND . 152 SBHEE".
0.1 uF £ 1 pF MFIEB B ZMNIERE VREG 5|8, B8 0.1 pF.
CPP 5|B)Fn CPM 5|fz [B]#F B AES: 0.01 uF [EBREES.
VCP S|Bi#1 VM S|z BiEFHE RS : 0.1 yF fHEHREERH.

[ 12.1 B B B el

S¥: KIEM ALERT 5| =&
B 13.1 sRBAEE

12V
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14. BER~T
P-VQFN24-0404-0.50-002 BT mm
|
\
[
B R S I
[
[
‘ x4
(2] 0.2[S[AB]
§| 5
{
:
[
A v —
(=] 005
2.6 TYP
1 . 6
Ty
%0 i =t
= | [ o B
o | . =
A Bl -5
— [ O o
19 = ‘[ = 1
[AON0nn
18 13
{ 0.4040.1
0.75TYP 0.25+0.05
EE: 0.04g (BANE)
B 141 B8R
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15.IC ERIEEM

15.1. X FAIE IC B EEEIR
M SEEHNENE AT EERS—EANEBINGEE, EERNBI TR, HZBIETI R
EE. BIHEESSHEEHE. AR Y, B SERESRIEMmERAE .

[21fEMAESRIRIRRIZE, URBREI R/ IC HiEht, FoRFERmERER. SEBLEXRATEERN
FHTEAR, FEREANREEREDOHLTEREIONRETERKBRFERIR, IC ¥
EEFHASFEMESEN. AREBMNEFRABRMAIHENE, SIHITEHRE, flW, RELEE.
FRHRETE AR BB EF

Bl RERIT A IREME N LB FR AN, BHERITPMARIPER, UUFIERE EBSEARBR R
HTER A R RIS ERNARRER R EHENTE. IC HFRERGE. BEE A
R fEFEBNERFINGER IC IR ERIR. MRBIFEATRE, MWRIPIIETRENEIER, S IC EHZF. IC
THEIERGBE. BEREN.

4= FmAE RS IEE S E.
FRREEIRAIE Satlim FIE2R IE 7.
1E‘)"'JJ, MBI e T KFEE, AMERRETE. MIFSURK, HELBIES R, FAT
%o
sk, EEEREAEE A SR IEAE RIS, BMESEENERIEE—X.

15.2. IC IBBIEE S
(1)id R R R B
T ERT, SERFRIPERE (GIRIRRFERE) SA—EEBRIF IC. MRITRIFRIPHEEIESET
RKETEIT, BUREREERIRES. R\EERGEMEREE, i, f’e’_’ﬁfﬁﬁa-jc%ﬁmﬁ—rﬁﬁ—ar
HESITANERARIFERBIEEE L/ES IC H5F. ki, RBERFEMERRE, WRTREESIT
EHEFEREECETE], M IC AJgEE SHEHFEHHRE.

(2) B L WTE B
;ﬁﬂ%&?,ﬂ%%%%%$—i%%ﬁ#KLW%%%%%%EEE%&Tﬁﬁ,mﬁ%%%ﬁ
ARIE R TSR RO S0, BN, BB N AR (A T S5 S B 555 (TR A U P B8 TSk IE 2% THE K IC

(3) Hftb
EIRITAIRE . OGND &R SRTRMRIMEIR, BRENTR THT BIr R 2 < B <0
Sz Bl R ERERSIER IC %k, MEREX.
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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”.

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

e 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.

e  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.

e 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.

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

e 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.

e 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.

e 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.

e 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.

e 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
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