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1. BiREE

1.1. BIREE & ShEE

TC78S5122 % ZfHIEL I2&H 7=V . IC ~IZ VM, VREF_A, VREF_B Oiig -~ EEIMA LI /2 0 F
7T

VM EFREEOMERH R ER X 40 V T 25, BifEHEPH - 8~38 V O#IPHN TIHH 72 &0,

VREF & O i KEA T 5V T3, EfFE&IFE : 0~3.6 V O#IFAIT IS 7230,

728, VREF B/EICHOXEFLUIICHE L ¥ 2 L—FDOFBEIE (VCC) 2 THHATEL Z L baffeTd (2
LN L X2 L—Z DORENLL EICERZFIK E . VCC DL F 2 L— a3 VAR TE A< A B TREMEN
HVEF, VCCEEEDELTVREF ELEE LTIHHINDHEITIE, DEEFOAFHD 10 kQ A
LhbRVnE ) THEERONED),

VM(min) = 8 V, POR(max) = 7.3V L v, #iff~— 0%
0.7V L. LREfR S TH Y £,

—————————————— / POR (EHEES) L &\l 7V(yp)

B 1.1 BREEESH{EHEER

1.2. BRV—T VR
TC78S122 121%., IKEEEEEE (POR) Wik L T\ 5 72O EIFRFALER O FIE I/ EDH Y £
Bl 2L VM EBEOREZER., BFALH FFALE FIFGRIEEBR)ICIZE— 2 81E% OFF WkiEIC T
HZ L EHERBLET, BREENRERREICR > TOOANMEREZUV B TE—Z28IES ¥ TL
7230,

2. HAER

T— X OBEIITTEHPA: 20 A LF CIEAL ZE W, EEHSAM (RIFABREEREE S SERECHR . HiEh
PERE ., bikEREH 72 &) 12 & o THERICHE M rae 2 i KEFRE A HIFR S AL E 4, BIWEBRBE T CRAGH /ST
O _LROE R BB EWZZE ET L) BRWELET,

3. HlEA 77

VM EBENMEE STV iRvIREE TR Yy 7 ANMEERATISNTZHETH, BEANICKDEE T
BAELMRUVERE 2> TRV 928, 1.2, BRV—7 2| BHONEEZ 225 | CERBEATNIIATIE
7t Low LoUUICRETAL Z & 2R L 97,
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4. PWM 4§40
TC78S122 |%. OSCM i1~k D AMTITE L 0 T & - THERRIEE K FOSCM) & . =iz

o Fa v 7 (fchop) IS Z &N TEET,

«  OSCM i) FOSCM) & F = v v Z a4 (fchop) DBEIHR

Chopping [kHZ] C [pF] R [kQ]
150 150 180
140 180 100
130 180 150
120 220 100
110 180 220
100 270 120
90 330 68
80 330 130
70 390 130
60 470 120
50 560 180
40 820 68

(OSCM ¥+ TE=F hk

oscM TT, SMFiFoiEH, =
HIERT FUFIREVEHEBEDY
£79)
mEgoscM 1 FF M1 M1 M1 M 1 O MMM (OSoBREE L, 8
2HEER | | L ] ] EaEIm 1 | | EBICEE Shi OsCM
RIBERF T
N N
N
NER OSCM RIFEFED 16 h Vv vyEFa vy
1A E LTEERMEZITNET,
B 4.1 OSCM RiRERH%
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Fa v T REEEE BT TSE. BIRAT vy TOBEMENRBRLSRY, =42 L EETEEIRS TS
ZENTEET, 27 LI MOSFET O A A »F o ZEED, F a3 v B0 ZRIEEMNMEWEES &

ABT0. AA v F L THRKFEEEDHENNI SN D580 0 £,

B 1) Fa v 7EE (fchop) = 100 kHz O4

27y FERERRN |

A

<
<«

»
L

A

>l
<« >

\fehop = 100kHz fchop = 100 kHz fchop = 100 kHz fchop = 100 kHy

——

Fav U IOERBPEN & 2L v F U TRIBEBERKE )

K 42 FavEYJREEE (100 kHz DIFE)

B 2) Fa v A (fchop) = 50 kHz DGA

2Ty TEEBE

NF
SE TN beweeeof emadiagisss s s H
Charge Slow
Fast
fchop = 50 kHz fchop = 50 kHz

_

Fa y BT OEERDRN & AL v F U T RRIFERBRNE)

® 43 FavELITREEE (50kHz DBE)

—%AIIZIE 70 kHz F2JE O B2 el U, 50 kHz 76 100 kHz & O & R EEtH TR E SN HH
ZHEEL £,
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5. Mixed Decay Mode /& i B
EERHIEORE, B D5 = & M (Fast)iX, OSCM=6CLK & [EEDRFH & 720 £,

CR pin
Internal CLK
waveform

EECAY MODE 1!---

37.5%
MIXED
DECAY
MODE

UL

L

[MDT];

--d---t--{  Settin

g current | |
! !

CHARGE MODE — NF: Reach setting cu
MODE — MIXED DECAY TIMMING — FAST MODE —»
Monitoring current — (In case setting current > Outputting

_current) CHARGE MODE.

rrent —

SLOW

E\é\iRNF

© Charge ) Slow A Fast -
K 5.1 Mixed Decay K
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6. RA Y F T

K 6.1 RAVFUIHEH

® 61 RAVYFUIHRHE
Ta=25°C, VM =24V, AN

HHE BEEE BAfT
tr 120 ns
tf 70 ns

7. 27293 iRNA
7.1. Motor Mode Select D77 >49 <3 Y

BREIT 5 E— X OfEEZE L7 N 5T,

HZAA v FOMRE, fI#ELT TV OEFEELITVET,

AL, BE—FOF— FZBEPICAE 52 LiIdH VAR, BIRE— FOERIIH LT
36 LW ERE A

ZOF ORELLE LIS E, fllis 89057 7o va b A IV IRERERSNET,

T— N2 L7 Mt OMAEDOEIL, ERERARITERE L2 TIZE0,

MODEO MODE1 MODE2 E—SEREE—F
H H H Stepping Motor (S) X2
L H DC Motor (L) (ERbHhHt)x2
H L H Stepping Motor (L) (ERdHhhHht)x1
L L H DC Motor (S) x4
H H L DC Motor (L) (Eta&h 1> ) x 1+ Stepping Motor (S)
L H L DC Motor (S) X 2+ Stepper Motor (S)
H L L EREZIE (#4TANA)
L L L ARBUINLE—F
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® X7yt /E—4% MODE
ATy B TE—F ZET 5 DI E— RTT,
tBLANK |&, 77 v 7 OREEEG 550 ns)iZ7e2 ¥ £,

® 77 ft& DCE—# MODE
77 UftE DCE— X ZHENT 5 DICH /T — KT,
tBLANK /L, 7 a V7 OEEME-IL,. Fa v ZFEAHED OSC B A T2, F D ACLK 4y % RNg:
LT BT U NVBLANK BE— REUIV B2 52 LR TEET,
F U4 )V BLANK (%, DC E—4# % PWM HlEIOBIC AN ZZ RS2 BT k> TRAET D HEA A 7
B Z ., EEBHRBHEEABME L TLE Y 2 L 2EET 5720, 0OSC 85 % HUEIC R M 2 3% £
7,
ZOMEERSE D Z LI Lo TL AN S O PWM NI Z T, EERY 2 v XN ATREIC 2 0 9
DA, RECHIE ORI, B Over T HHENRHEAE L E4,

® EhdbbiE—FIonT
DC Motor (L) &— R L8, Stepping Motor (L) E— FTix, FFHEOH AA v TFE22=> T L
NEWESEL Z LIk > THEETHE— RTT,
ZOZELICEo T, FHEO Ron AN U2 1A L, BIREABIZT 2T 5 N TEET (EBICIT
BRELEZOTSpec b L TWET DT, BEXQWFHEREZ ZHEZRZIWVY)
ZOFE— REEHT2561%, ER., GND, BXOH i+ C, [A—8WaFFo o 1A L4 ik =T
a— FTAOMERDHY £,
DR, Hlii DA L E—F U AREAND & A O FICERDME D FREHEN H D 3T DT, D
N A B =H ARG AP D KO ITEREIRR T o TS 723V,

712 ATYEVIE—2E—FRKROESHBI7VIa Y
(1) CLKOZ7rrvayv
CLK Z L IZEKMAN 1 DL LT, Up =y P TREVRBEESNET,

CLK_AB

CLK_CD 27oiay
1 Up TYDTRDATYTA
l — (ARRBZR$F)

(2) ENABLEDZ 727 gy
AT v B TE— 2 BB 55512, Eid ON/OFF #f8E L £7,
FT—H% OFF E— R(NA A v E—F R 1 Z)TEIESEIHE0, B—X 2 BRET 55451201,
IO EGIET S Z EICL o T B A ET, BEROVH LIFROVLL TTFO L XX, ZoWm1%
MTLICEE LT EE0,

ENABLE AB e
ENABLE CD IrVIAY
H HARSU P X3 ON ENMEGEEENE)
L HALSU O RAEE OFF(N\N( A E—S 2R @ Hi-Z)
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(B) CWICCW O 7 7> 7 v avBIXOM o7y 7 va
(Charge A # — N H 775w PE)

AT v T E—FOEEEFRMET Y L ET,

gmgngég ARI700ay OUT (+) OuUT (9
X L OFF OFF
H IE#5(CW) H L
L WER(CCW) L H
X : Don't care
(4) BRERED T 77 ay
AB_MODE1 | AB_MODE2 SR
CD MODEl1 | CD MODE2
L L BXABETE
(2 BN A= v )L 45 [E)
L H 1-2 {ER#EE—F
H L 2 18 h
H H W1-2 8 i b

AB/CD_MODE1=L,AB/CD_MODE2=L O35 1%, B A7 RESET S i 2 fHEWERF DA =3 % )L 45 [

WZHEE S ET,

7.3.D_TBLANK D277 >% <32 (DCE—% MODE O#H)

D_TBLANK_AB
D TBLANK_CD

E—REEEHE—F

L

OFF:Digital Blanking Time = OSC x0

H

ON:Digital Blanking Time = OSC x4

¥: L) OFFX, 7 e 27O tBLANK IEDO&H L 720 F£4,

7.4.Decay YIYHEZ 27003y (RTYEYTE—4S MODE OH)

D_TBLANK_AB
D TBLANK_CD

EEREEHE—F

L

Mixed Decay: 37.5%[EE

H

Mixed Decay: 12.5%(E B =R (L. 37.5%)
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75. 75L{tEDCE— 42 E— FEBOESHHI7 Y>3y

Control A7 H AR EE
MO_X CWICCW_X CLX X .
X MODE1 | X MODE2 | ENABLE x | OUT-X* OUT_X- T—F
H X
H H 3 L L sa—rJL—%
. H H L H IE&R /g
L L L a—krJL—%
H L H H L UL T i
L L L a—kJL—%
H OFF OFF
L L L Hiz) | (Hi-2) S

1 CW/CCW_X., X_MODE1, X_MODE2, MO_X, CLK_X. ENABLE_X ® [X] (%% Ch ® AB.
CD#/RrLTEH ET,

@ SN PWM HilfIERE IC DV T
PWM 5712 0/5 V(TTL L~ULEL ) PWM 1;.77—%/\73@“25 LIZRY, HERIEA TRETY,

PWM IR 1T, B@EEEE Y a— F 7 L—F D0 IR LICRY £9,

PWM 15 512 X Bl &2 L2515, PWM i 1+(2 2 — h 7 L—F i 1)%& H L-ULIZEE L
TLIZEW,

FloEBERY /5’4&1% B4 256121, EERMICRELRE, 37.5%0 Mixed Decay il 112 72
ET, FRCEBERIEOTZODT v W;‘w’ UNOE Etﬁkwpﬁf REIINTNDT=8, Frnllciz
EMKgfﬁo

AT v B 7 — 2 EiEE— F(Large. Small)i§i2iis 2 — F 7 L—FRE I3 & A,

77 UfFE DCE—FBREIE— R C, A7 v 7E—%OFREIE A[ETT,

7272 L, ZOREY a— N7 L—FpEA DT, o7 VX I/LIBLANK & OFF 12 L CHBRES L T<
ZE,

F-. AT 7o va B R FTOT, RO ESHEHLI I,

7.6.SLEEP 27 >9 3 >
SLEEP ¥ 1 & il fHl9 5 7= (2, KIHEE /) E— K(VCC OFF) &l EifEE— F(VCC ON)Dil{#EI2s 7]
HET,
SLEEP ¥igf=Low FflZ, VCC L X2 L—H# N OFF L 720, BLeliZu Yy 7 iMEIELE1,
SLEEP fiif=High A /1#1%. 1ms CHEEEIEET— NIZEIFLET,

SLEEP BEE—F
L &8 & E HE—F(VCC OFF)
H BEBEE—F(VCC ON)
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77.ALERT 272923y

TSD. ISDIC XY, ICHEI L7-5BEIC, Low B hET 5,

K|5V

Open Drain OHNIZ7e 0 F9, 12 4KPT TEJIC Pull Up L7234, Reset RRIZIE Low %
JI(PNER ON), 3 O BENERF(FE Reset BE)i%, High(WES Hi-2) 28 ) SvE T,
VCC (2 Pull-Up L T<L 72 &0,
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8. ki i [E] 451
CW/CCW_X : Eg SLEEP
CLK_X : VMR D
' tect
X_MODEL1 ! ctect, VCC
[ VCC Voltage
X_MODE2 Step Decoder ! Regulator —N—T—
MODEO * T
MODE1 (Input Logic) ! bl
MODE?2 :
ENABLE_X i g ChopperOSC oseM
RESET_X : . ;
ALERT ! l osc i P WA
o IIIIIIIIIIIIIIIIpEee= o : | ;l;
:rCurrent Level Set ' ! '
VREF_X ! v ! ! , !
' 2bit D/A — | |
— . a .
: Torque Control = (Angle Control) | ! CR-CLK !
G e T ! ! Converter !
rCurrent Feedback (x2) ] """""""": i |
VM | | ——
—P> —> > H
g [ VRs1l Rs COMP1 [— v
: *—> ! |
% RS_A | L
1 RS_B i > L Output Control
=4 : VRs2 | ReCOMP2 1 |_, (Mixed Decay Control)
ZRS C L :
T’L RS D N N |
P O s
B (S g ———mmmmmmm oo , : ISD TSD |
i Output Output I I r_
' | (H-Bridge x2) (H-Bridge x2) | ! VMR !
e —r—7—F—. VM ———» Detect '
| Detection Circuit |
Stepping Stepping
Motor Motor
JISHEIRBIIZZH CTH Y | BFEHRFZRIET 25O TIEH Y £ A,
B 8.1 [itFEEEA
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1) BEBMFH= T

IC ICENTEL EREELEL, BER /A XV V=7 MDD T ~EE R ED 2 7 28 L
TLEZEW, B, a7 U HEITELET IC O ITHHIHLS 2 & AHERE L £, FickI Iy 72
a7 oY a2 ICEFICRETAS 2 & TREEBOERELEL ) A X el 2% Z IR TT,

# 8.1 BRWMTFAaVTUUHEE

HE & REE MR
BHBaVTUY 100 uF 47~100 pF
VM-GND F — =
+S5zvvarvToy 0.1 yF 0.01~1 pF
VCC-GND F4 IV YIERIVTUY 1uF 1uF
(VREF-GND %) 3=y yarToy 0.1 uF 0.01~1 pF

%: VREF-GND i T HREEIC G b, MBS Ta T o hEad ZHlaf< 723,
M T S BRI S — L A E1T Ko T AR A < SIS D 2 L 7 Y TS
oL b ATRETT,
(2) BV LG

Z®IC TiE, VM-RS S - BRI A MHATES Z L TEERBH LS WEZRER LT, &«
B BRHHEHUTIC Ot ITHERRTAL 2 & 24 L £+ GEROBHHRIe LORBEZMA D T LN TE,
KO BREMEEWER (EREEOEEVIREE) CTE—2 26+ 252 LR TEED),

% 8.2 ERrHIERMREE

HE e RAEME HEREE
VM-RS & Fy 7)) —FER 0.22Q (0~2.0A) 0.22~1.00Q

FEFETR L& VWM, Vref dEE. RS BHIRHLOBFRNZLUTDO LB TT,

Vref(V)

lout(max) = Vref(gain) XW(Q)

Vref(gain): Vref 8= 1T 1/5.0(typ.) T,

¥, BRI O & £ L OEIHEREALUA O EHTH THHWZ £ 3, 7272 LIRFUEDV N S
WA, REWGAITITTRAZ ZHEESES VY,
o MHEHZ/NS<KT DI LT, WEBOEMEBE & i35 VM-RS HIOZBEN/ NS RDL720, i
EBRTEICK T DRENPRELSRDGENH Y £7,
o BHEHEZRE T2 28T, B EERICRIEIRIUC 02BN 2 5 (P=Ir2XR) 72, K
PUEDRS/ NS WH O LR LA CBRZ T Heid, ENMRMEORI R OEM I LERH D £,
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(3) & =& i+ AR
ZDIC TIEMO_X, ALERT OA—7 > R A Ui f-% 2 D% liT CTWEd, WO MOSFET 7% OFF
OEAE ML E L TUINAA v E—H AR D ET, ELL AN,/ B— L~V TEESE 5720,
THRIZHT>TiE 3.3 Vor 5 VERSNT LT v 72 #k L T 7E S0,

% 8.3 TE-AWFRIEMHREME
b =| B e L

MO_X,ALERT
(3.3Vor VCC) M

Fv J1)— FiER 10 kQ 10~100 kQ

(4) BIF/IGND HEMR F —

FE1Z VM, RS, GND /3% — U ~IKERNTND = & BEEEND 20, BfA v E— X U AR EDE
BEZTRNE )RS — B RN E T RO BV LET, Elomi sy r— Ui
1%, IC HHE OREIR D & B GND ~E A2 kN2 LMD CEHEICAR A0, et 2EZBE LI NZ —
VEREE LT &N,

G) B 2—X

WEFORASR IC BHRE LT a 7 & T, Mt RERMSTNET 522 L0 L5 | BIRT A v
N 2 — R EAD ESHERA S, IC 1, MR R ER E B IS, o Es. B
DBERRLAT ML HREN L RBHE /LR ) A R EPNRRCTHIET 2 2 2 Bb Y . ZOfER IC IS KEF
MFAVGENT D 2 & TRERFEKICES Z E03d 0 £, BEICKT 2 KEROTIHAZIE L, B85
INRIZT D720, b 2— RO ERVEMIRE, TR E R E OB R ERSLEL R T,

2O IC I A BARERATNT = L 2 MRH L. HA% OFF (o3 2 @E R AR ISD) 25
BENTOWETR, 5P D5MTIC DRHELRIET D EOTIED Y A, TH B E B E%I158
RMTIBETRREZ MRS 5 & 9 BEEV L ET, MR a2 B2 258 a e Y. ST ERRIIC &
0 BB TR HERE S EFICEIE L2V 2 &0, BiET BRI IC AET 2 /TR S 0 £3, 7. i@
EBHRBTNENT 1250 SHFAFERRIUC L > T IC BRAAR PICE VIET A 2 2 hH 0 £, @
EFOREED G LT- AT, 2WIESNIRESNA Z &R0, /A R0k BREERBSIET 5=, BER
BRI AR 2 H o 2 L s . AR EIC L o TR T LEEIEL 20 2 L ARAS L ET,
FR—DZ L B[R L BEIRENSHEET 5 2 & W 5720 BFA~D b o — R 2 BN L 2T,
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(6) EHE I HiRE
o EFMRHIEERE (TSD)
ICOYy>r 73 /imf“ﬁﬁniimf“ (ZELTS iR ME & . B2 OFF IRERIC L %
o AA v F U 7p I K DRREMEAEE T%)?L_&) 1C B AR 23 1 T 0 £97, TSD

fRIREETIX, IC TR ¥ //\/f T RICR0 £, BPWH%ZIT, BROBR A £7213L MODE i+ T
AL NAF— FICREELS 2 & TRERT 5 Z LR AEETY, TSD HEREIX IC N RFEFHE L 255812
M3 2 H6ET9, TSD BERE 2 A ICTE 2 X 9 2 THEM LSS TS 2SS W,

o B HEERE (ISD)

E—X 7l ﬁﬂifﬁu\i@ AW At HoRR e A ME = . A OFF fREEIC L9, X
A v F TR AREMEARET D720, IC IR TR 2 5% 1T TR W £9°, ISD o @Eh{EikkE
TiE, ICITA % //\/1' T— R0 F9, @ERMR %I, BEROBFEAE 71X MODE i - TA X
VR E— RICRETELS Z L THRRT 5 Z <E ﬁlﬁf <9,
1B B FLAR H B D R E REE
CR %#1E
(CRERA=E S 5]
MIN Hi Ik MAX
Y e
! MIN |
CREHIET) ——i  Max
ISD BLANK KF i ISD #h{E

HI BB iR 2 P GIRFETEARTE Start)
FA IV TF ¥ — MNIFEHE-BIMEZ AT D720, H(E L T &S,

K 8.2 @ATEfiRH B DA FRE

L%{}Ih*ﬁﬂjlﬁlﬁ% . rR RAA v F U THRED ARA 7 BRI L DR A B Tl RN IRER] &
RELTWET, _@T@%H#Fﬁ!ﬁ\ Fa v BT EEEEREN CR OREEICFEIL B, LLFD
J: 9 Ln}ﬁb“(b\iﬁ—
HEM =4 x CR JAH

@%‘?ﬁﬁﬂjﬁ&ii?ﬁﬁ”bfﬂg HAMELT 5 F TORFEIZ, ROEFBY TT,

fx/]N: 4 x CR ]

B K: 8 x CR i

=72 L. :@@JT’FH#FEJ ITERARRI M EIR N AN & Z OEMERR TH Y . IO HIEE— R&Z A4 I
TN X - TiE, E {JILIE]E&ZI) B7e N ERH D T,
1E> T, fé\@t&) BRI TRERE 2 —X2MHA L T30,

[ :“—X‘@ﬁiliﬁﬂq%ﬁ:ﬁii STHERRY FFTOT, BEICHENRL<, IC OFFBRELEZBZLWE
BE2folzbt a—XEBEL T EEN,
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