SANKEN ELECTRIC CO., LTD. SI-6633M
i i
Scope
ZOBKEIE, 3T TV L RAE—H RT A /3——IC SI-6633M (2D T L £7,
ZOHAREFIE, RoHS f8aXE (Br7 U —) & L7z > WM L E T,
FIARHAREONFIIEOFFLE /2> TOET A, FISUE L L ET,
The present specifications shall apply to a 3 phase brushless motor driver IC, SI-6633M.
The present specifications shall apply to SI-6633M which is performed RoHS instructions.
The present specifications ,which shows in Japanese and English, shall be prior to Japanese.
ML
Outline
(el T/ Vv IC
Type Monolithic integrated circuit
& BEE IR (MF A7 7 —F— /LK)
Structure Plastic molded (transfer mold)
3T S LAE—F RT A N\—
F A& E @ E )70
Applications 3 phase brushless motor driver
(Trapezoidal Current Control.)
et fe K E b
Absolute maximum ratings
1HHE L5 e HkE | B
EBIRERE Vs 38 Vv
HAEE Vour Vis \
W B louT(ave) +2 A
lout(eeaky” | tw<500msec/Duty<10% 4 A
ATy ANEE VN(Logic) -0.3~5.5 V
7 j_ ] 7\/_\ jj %J_—_t V|N(Ana|og) '0.3~6 V
BMRHEE Vsense +0.5 Vv
Ny r—OHBEB% PD B2 Ul E R 2.9 w
Py rI I vEE T, 150 C
REEE Tsg -40~150 °C
FERFRE Ta -20~85 °C
H)BEFEIT Duty bo, JAPRE, HEARMEC L > THIR S L5 ATRErED W £77,
WRROBE BT XY 7 v a FRE T ZEBARNE I LTI ZEEN,
Output current rating may be limited by duty cycle, ambient temperature, and heat sinking.
Under any set of conditions, do not exceed the specified junction temperature (T;).
E— 7 EIIIEREHRIE L 72 0 £,
Peak current is guaranteed by design.
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SI-6633M

ERtibkEa ks

SANKEN ELECTRIC CO., LTD.
Electrical characteristics
HELEEN (EHEH
Recommendable Operating Range
1HE Eokes FRAEE ==Rivs 55
BEREX Ves 10~30 \V BEENMER
Aoy ANEBE VIN(Logic) 0~5.5 \
7 7_ ] 7/_\ jj %E VIN(AnaIOQ) 0~5.5 V Ref é__’ B% <
0.5V LR Tl&, ERHIEHBE
E5 V, 0.5~5.5 \Y/ _
REf/-\jj EE,JZT: Ref j(mEEE‘:'TE_E—F Li?_
*ﬁﬂj?&}f VSEN +0.5 Vv
Nylr—URE Tc 105 C
IEFFEEE Ta -20~85 °C

TEYRAIZ D B 2 HELEED R PH DL b Mo e RER DL IS T T s o 6 ety — 2 B &
O 7V r—ary/— NMEZSRO L, MOEREZBZ 5FEOE I 553703 i, MEEEZ ©T1T7-
TREW,
Especially, care should be taken with output current on condition over recommendation range and below absolute

max rating. In this case, enough evaluation is needed with thermal design data below and application note to avoid
the device being over absolute max rating for other item.
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SANKEN ELECTRIC CO., LTD. SI-6633M

BARHVRRE (R D X 5E . T,=25°C. V=24V, Vpp=5V)
Electrical Characteristic  (T,=25°C,Vgg=24V, Vpp=5V, Unless Otherwise Noted.)

o E o
B B ER= vy v v BAL £ #
TERE L Vs 10 - Vegov V | E— 42—
Fr—YRYTHHOERE Vep 6 7.5 9 V | HDisable, CP~VBBinFREIEE
F v —U R TEMERE S fep 90 120 150 kHz
R lss 5 10 15 mA | i 1Disable Vag=38V
[— - 100 500 HA | Vgrey=2.5V
OUET 1) — & B loLkL -200 -100 -50 MA  |Vge=38V. Vour=0V
louk 50 100 200 HA | Vgs=Vour=38V
H AAMOSFET ON#E#7 Robs(on) 0.1 0.2 0.3 Q  |1ps=2.0A. SiiFGND#EHK:
H AMOSFET X 1 #— RIEEE Vsp 0.8 1.1 1.4 VvV |Isp=2.0A
VsteYL 0 - 0.8 \Y
STBYifHFANEE VstayH 25 - Voo \Y/
AVgrgy 0.1 0.25 0.4 V |EXT U XIE
STBYISF A HER IstevL 0 +1 +10 HA
IstevH 20 50 100 HA | Vgrgy=5V
VinpL 0 - 0.8 \Y
LogicA AEE VNPH 35 - Vobp V Enable. Brake.
AV e 1 1.5 2 V |eEXF ¥ Xig]|Dir, SRMD,
) . IinpL 0 +1 +10 A V=0V Decay. PWM
LogicA HEFR
linpH 0 +1 +10 PHA |V =5.5V
REFimF A NER lrer -5 -0.5 1 MA | Vgee=0~5.5V
REFi#% -+ A 7158 I &1 Vier 0.5 - 5.5 \%
SENifiF A HEFR Isen 0 2.5 +10 HA | Veen=0~0.5V
BRARHEEL Veen/Veer | -10 - 10 % | Vrer=5.5V
B 7 ¢ LA EE tLprseEN 0.6 1.8 3 Hs
CPWMIE T BB Vepwmi 1.1 1.5 1.9 \Y,
Vepwmn 3 3.5 4 \Y
CPWMIiF F4R B i 31 fepwm 15 25 35 kHz | Cpywm=1000pF
CLDifF 4R B R fep 54 64 74 Hz |C.p=0.1uF
AINIRF A DER lan -1 -0.5 1 HA |AINP, AINNIZHF. Van=0~5.5V
AOUTEET A — T L BB EIE V AoENA - 12 VepwmL \% AOUT%?\%E}:?H? _
Vaoenans | 0.05 0.1 0.15 vV |ExF U RiE | BEHREE
AOUTI FRAH NEE Vaourn | Vepwwn 4 4.45 V | HPWMENER:
AOUT i F 4V 51 E AN EE 1 &6 B V a0uTel 45 - 5.5 VvV | HH100%F >
AOUTIHFIR K H HEFR laout 75 - - mA | Vaour=0V
AOUTIEFFIL Ay ik Raout 25 325 40 kQ |Vaour=2.5V
I THANmFA VERE VELAGON) 0.1 0.2 0.5 V | laac=2mA FLAG
T THAmF)—VER IrLAG(OFR) 0 - 20 HA | VEac=5.5V
FGH himF# v EE VEson) 0.1 0.2 0.5 VvV |lgg=2mA G
FGH him+ ) — Y B les(orR) 0 - 20 HA | Vee=5.5V
® Typ 7 —HIIEFHEMRELTHEHL TR,
Typ data is for reference only.
o EHEitIIHM LI T HImE — (w4 FRA)e LET
Negative current is defined as coming out of the specified pin.
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SANKEN ELECTRIC CO., LTD. SI-6633M

ERAFE (i) (BRIl X454 T,=25°C. Vg =24V, Vpp=5V)
Electrical Characteristic(continued) (T,=25°C,Vgg =24V, Vpp=5V, Unless Otherwise Noted.)

} E K
3 . ot 1 ~
| =i =1 vy v o Bify £ #®
) VBBUVH 7 7.5 9 \Y Vs B E LR
VBBEEERERMEET — Vp= Vge+7V
RREREMERE Vesuwns | 0.1 0.3 0.5 v |exsuszig] @ "
) Veeov 34 35 375 \Y Vs B E LRI L
BE ERRE — E— 4% —EREf= 1t
BETREFRKET Vosoum 1o > o5 v x> 20E 2 —ER &1
V 1 1.3 15 \Y OUT~GNDEZE/E. Low Sidetz H
BEFRINEE B —
VOCPHS 07 10 13 V VBB"‘OUTFEﬁ%E\ ngh Sldeﬁﬁj
BERKH T 1 L7 FHE t proc - 0.6 tLpFsEN Hs
i T 150 165 - °C |BRELRE
HREERBIERE I —
ATTSD - 50 - °C EX T IJ DS II]E:é EQ*—I—{%EE
~ Tra - 120 - °c |EELrsE 2
BET T — LA BE —
BRT I - LBfFRER ATra - 10 - °C |Ex7 U Alg
trpon - 2.3 - Us HALLAA—=E A >
. tpoorF - 2.1 - pus  |HALLAA—HAh#+ 7
A DB EERF
R = toPWMON - 11 - us  |PWMA H—H A4~
trpPWMOEF - 0.9 - USs PWMAA—-HHA T
OUTﬁﬁ%? w KRR AL toeaD 100 300 800 ns
ﬁ_)bkjj%blt[, IHALL -2 -0.5 1 U.A V|N=0.2‘“‘4.2V
JEVE— RAHEEEHH Vemr 0.2 - 3.5 \
ACAjJ%E%@B_ﬂ VHALL 60 - R mV
EXTUTX Vivs - 20 Viae | mVv | REHREE
NWILRABRET 1L A toulse 1 2 3 us
® Typ 7 —HIIRFHEMELTHEHAL TR,
Typ data is for reference only.
o EIHMmN LI T HAE — (AT R)E LET
Negative current is defined as coming out of the specified pin.
121022 SSJ-04464 4,27
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SANKEN ELECTRIC CO., LTD. SI-6633M
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SANKEN ELECTRIC CO., LTD.

SI-6633M

bt ) (A8 — L &Logic A 7))
Excitation control input (Hall and Logic input)
HEHfEX (Truth table)

e Output status
g{ifus . . |”|0Ut. DIR=H (L)
HallU*' | HallV*' | HallW*' | Enable Brake OuUTU OUTVv ouTwWw
F1 + - + L H H (L) L (H) Z
F2 + - - L H H (L) Z L (H)
F3 + + - L H Z H (L) L (H)
F4 - - L H L (H) H L) Z
F5 - L H L (H) Z H (L)
F6 - - L H Z LH | HWL
Error - - - X H Z Z Z
Error + + + X H / Z VA
Brake X X X L L L L L
Disable*? X X X H X Z Z Z

el

HallU, HallV, Hallw : ’+=H+>H- . ’-> =H+<H-
$¢2 Disable 72D 1FRMENHE T,
There are conditions for the device to be disable

HallU, HallV. HallW % HU+, HU-, HV+, HV-, HW+, HW-2"D AR S D, Ny 71(E
FHERDET,
HallU, HallV and HallW are internal logic signal made from HU+, HU-, HV+, HV-, HW+ and

HW-

Disable ®EH/EIZBILCIL, [10.12. Enable % 1- & Brake ¥fii - | D IEAZ 2 FRFEVVE9,
Refer to “10.12 Enable and Brake” for disable operation

STBY Ui+
Stand-By pin
HHEZFR (Truthtable)
KA.
STBY Status
L HEIRRE
Operation mode
H R INA LR BE
Stand-By mode

ARG SARETIE, NEBBEIEEIE— 52 BRN TS T Ay ST L ET,
In stand-by mode, some internal circuits are shut down with bias current being cut.

121022
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SANKEN ELECTRIC CO., LTD. SI-6633M

H 71 FLAG %3+

FLAG output
EFfEZR  (Truth table)

KA.
Status Fault
EBEF OFF(HANAAVE—Z 2V R)
Normal Output OFF (High impedance)
BEERA .
Fault

BT, TRRORAELRVET,
Below are the fault conditions.
@ Vg FBHE(NES Reg #EE) MR EERE IS HL LGS
Under voltage lock out for VBB (internal regulator)
@ K777 EE (CP~VBB Vi - [F &) M EERE IR H 56
Under voltage lock out for charge pump
@ WEEEREIENTSE
Overvoltage
@ WET T — AR SN E
Thermal alarm
® WS FEFTHEENE D torroce 00 I H
torrocp after over current detection
® vy EENEN- G A
Lock detection
BIRFEE VBB MRV REE TITAF R OEMER A B2 L2 TIELW W Ra H L7
WIEENHVET O T, EEFHWET,
Please take care for FLAG output due to the internal circuit may not be fixed with VBB being
low.

FG &5
FG signal
247 F v — I (Timing chart)
| |

DIR

|
1
|
|
|
|
|
|
|
|
HallVv |
|
|

|
1
|
|
|
:
Hallu l
|
|
|
|
|
|
|

Hallw

FG

HalU. HallV. HallW [ZBJL Tl T10.1sh&# A ) (R—/v &Logic AJ)) 1 &2 HaE VE
D
Refer to “10.1 Hall and Logic input” on HalU, HallV and HallW

FG IR —/V AN Lo TR A BN R D DM AR S SR T2, M VENMELZRDET,
FG is toggled by each phase changed

121022 SSJ-04464 7/°21
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SANKEN ELECTRIC CO., LTD. SI-6633M

NS PWM i {51
Internal PWM control
24 I 7F % — b (Timing chart)
RS

tLPFSen

1 fLPFsen I
>

| | | <o :
| | | g . : :
CPWM | . ¥ . ¥ . .
i i L I
'-: e -“: e -: | . | _
| VoL I - -
1. 1. ! . -
i [ i .
' 4 N \
7 \ | TAIIL Rz KR |
—_— P ...._._._._./: ...... __\ _________ - | |
SEN i i I I
— L . OUTx
I
| \ | . | — I
I . | / | ! !
\ . — '
OUTx ON OFF \ K

R OEAE I typ fE)
The value is typical in the timing chart

AREREA LN L3 DA, SEN 8113 GND (25t L. REF |21 7286 11 (22 1V LA L,
72721 Ref AJ)EEJEFIPHN) ZFIIIL T7ZS0,
If not using this function, you should connect SEN pin to GND and put some voltage (from 1V
to max in VREF voltage range) to REF pin.

F7 IR COABEREITENMEL £ 3728, A7 AR tippsen SIEIERICRFE O HEEH M 230 E

7
Internal PWM is active in off time, but the device has blanking time that is almost same as
tLpFsen.

121022 SSJ-04464 8,27
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SANKEN ELECTRIC CO., LTD. SI-6633M

A58 PWM il
External PWM control
24 I 7F % — b (Timing chart)

Y
e

i
B

OUTHREE

. PWM PWM
Disable OFF ON

i — :

'a——100%ONHiRT—»'
| | | | 11 ! ! 11 | | | 11 |
4.57 o R O SR I A
| ' - ] |
Rt Al & i Rl & ettt o \ ":'"."I’I“ O TITAT T T T T T A | -
A S e < |
CPWM : A : : .’ i A SN | |
\ H | > H . [H [ | |
[ H | il [H ! [ [ |
[ :. I - :.I I:. | g | I:.I | :.I 1 |
AOUT P b o P Py y
g 1 Ry [ [N 1
. el G i L _: S T _‘_.+._,:_’I"'_ T 2
e AN | I ] I N
| - | A o HIR A4 o #IR Lo | - k :
| [ | | [ | 11 |
| [ | [ | 1 |
| [ | ! [ | Il |
! ] !
|
i
|

H Disable
I

CR T OHUEIT typ fi5)
The value is typical in the timing chart
- AOUT i F- DD 1.2V (typ, ®EE R 5-Kf) LU Tid, HiJ) Disable KRBV ET,
Outputs are disable below 1.2V (typ, the voltage rising) on AOUT pin.
SEIA 7 IR AR THVET O T, HiJ)A4 Duty 1% 95% (typ, BEFRE) 23 K720 £,
TR BAMEEL M H L2 WGE ThoTh, ZO5&fi 4 7 WIIZFAELET,
The max duty is 95% (typ, design value) due to the forced off time. The forced off time is
active even if not using this function.
SNERDD 4.5V (typ) L EOEEA AOUT i ICEIINS 2281280, 100% A KREE /20 E T,
20 AOUT i -~ FIINEEFEIHE, 4.5~5.5V ELTESNY,
To make 100% ON duty, you should put the external voltage over 4.5V on AOUT. However,
the voltage range to make 100% ON-is from 4.5V to 5.5V.

i —

121022 SSJ-04464 9,27
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SANKEN ELECTRIC CO., LTD.

SI-6633M

PWM il A 77 (PWM & Decay)

PWM control (PWM and Decay)

A4 I 7F % — b (Timing chart)
|

| | | | | | |
| | | | | | |
Decay : : : : : : :
| | | | | | |
| | | | | T T T
| | | | . | | |
| | | | | | | |
OFF :
PWM on '
| | | | : | | |
e | | | | | | | |
ON f
H/S OFF !
A%g: i
H/S A | | | | ; | | |
ON :
L/s OFF :
— | | | | | | | |
| | | | | | |
- I I I I I ! ! !
ON ' I | I
L/ /N | |
Big: I I I I i I I I
SR : : : . v : :
ON | | |
B/S - | |
N | | | | | | |
ZOTIE PWM i+ AN E DO BERD A A s L CvE S, 7272 UEEBETILN10.6 S4B
PWM il ) DIRIZ &% [l A7 I ) 13 47 L7220 E9,
This diagram only shows the relation between PWM pin and output. However, the forced off
time in “10.6 external PWM control” make the outputs be OFF.
AHEREAAE A LZ2WG G PWM i 2L L TIEEL Y,
Please tie to “L” when not using this function.
121022 SSJ-04464 10,727

61426-01



SANKEN ELECTRIC CO., LTD.

SI-6633M

PWM #Eh{E & [RIHFE IR ENE (Deacy ¥ 1 &SRMD ¥ 1)

PWM and Synchronous rectification (Decay pin and SRMD pin)

SRMD="L’ (+ {7 E—K)
SRMD="L’ (passive mode)

2 A7 F v — b (Timing chart)

| | |
PWMFavEL S ON x OFF ON x OFF x ON x OFF X ON
| | | |
l l l ! l o
PREE  H/SON L/S ON H/S ON L/S ON X oFF | H/son LO/NSX OFF H/S ON
| o I ‘
e — | | —
SE oty mE | |
| |
' |
B#8: H/S !
LIS { L/S ON H/S ON L/S ON H/S ON X oFF | L/son ‘ bt x OFF L/S ON
| | | | | | |
| | | | | |
Decay="H’ v | | | i | | i i |
(Fast Decay) AtE—B# | } I } ‘ | }
S — e —
|
BiE—AE | | | ! | P !
- | | | o o |
I I I I I [ |
' | | | | | |
1 1 | | 1 | |
B#: HAE ! | ! ] ] |
/s > { K& ! ! y /SON ! L 1
T T T T T |
| | | i | | i |
Decay:’L' < | | | | | |
(Slow Decay) A#8—B# | } I : } — }
S T T R B v R Il
I I I I I o |
BiE—AME ! | | i | P !
- | | | o | i

PWM A7 D[R4 W, LIS A DOF D OUT Ui F-OEALZ AR L, -40mV (typ. RT) L0 &

Tl REMEEIE IELET,

The device stop_the synchronous rectification in PWM off time if the voltage on OUT pin,

(R DL typ fiE)
The value is typical in the timing chart

where low side is ON, is over -40mV (typ, room temp).

121022

SSJ-04464
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SANKEN ELECTRIC CO., LTD SI-6633M
SRMD="H’ (777 47 &—F)
SRMD="H’ (Active mode)
2 A7 F v — b (Timing chart)
| | |
PWMFavEL S ON OFF ON OFF ON OFF ON
| | |
~ | | | | | |
JREE  H/SON L/S ON H/S ON L/S ON H/S ON L/S ON H/S ON
| | | | | |
AfE: | | | | | |
WSEY otz EE
| I |
Decay="H’ | | | | |
(Fast Decay) } } } } } }
| | |
E;Es:r, { IKEE  L/SON x H/S ON x L/S ON H/S ON L/S ON x H/S/ON L/S ON
1 1 1 1 1 1
| | | | | |
| | | |
| l | | |
| | | | ! |
- | + -+ - ; o — —
| | | | |
| | | | | | |
| | | | | |
1 1 1 | 1 Lo
| | | | | | |
fREE  H/SON L/S ON H/S ON L/S ON H/S ON L/SON ! H/S ON
| | | | | s |
Adg: | | | | | ! |
|
H/S > UTJm%EE ‘
40m~ :’::i’:;i’::ii oIt == = ‘:*::*:‘”":*::: ,;, E iiutotauies
Decay="L" | | | | |
(Slow Decay) } } } } } | }
.| am___ N e ~
] | ] ] ] T ]
| | | | | b
| ‘ | } | ! }
| | | | | |
l | + + -
| | | | | | |
_ | | | | | |

GRS EIE typ1 )

The value is typical in the timing chart

PWM # 7 I [al £ B OUT b - DREBUI L 22 W R BEEREM EL 720 F9,
Synchronous rectification is active in PWM OFF (current recirculation) without monitor on

OUT pin.

ZOF—RTIHREREIAEDK T L TH IR EE

LITDEINCEMEL £,

IEDGRWD | &

DIE AR T L7244

In this mode, since the excitation mode is not changed even if current recirculation is finished,

the condition of the device is below.

> Slow Decay f: > a—h7 L — R HE
Slow Decay: Same as short brake

> Fast Decay I : A /LR DA E VWD IRAE

EE:S

Fast Decay: Reverse current starts to flow.
Fast Decay TP PWM BERE A L7\ 7 7' U —a Tk, RIS OB EHI AN <

TpoT-35

BITHEFE LT aA VR

ELTRDET,

SRR, W E L IRED B ES 5 A HE

EVERDET,

In the appllcatlon where not using internal PWM with fast decay, the device gets OCP
protection with long term of synchronous rectification due to the reverse current get large.

121022

SSJ-04464
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SANKEN ELECTRIC CO., LTD. SI-6633M

[ e R i 452 1L B e (Fast Decay gD 72)
Disable function for synchronous rectification (Fast decay only)
2 A7 F v — b (Timing chart)
|

g ON X OFF * ON *OFF

I I
| |

PWMFavELY ON X OFF X ON X OFF
I

|
| |
| | :
e 4/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/%
| | |
| | |

RIEBAH T 6] 7 0
L
( | | | | | : |
H/S " OFF :
e | | | | | SRS
L/S OFF " i
N | | | | | ! : |
| | | | | ! | |
— | | | | | : : |
H/S OFF " i
s 4 : | | | | I
L/$ " OFF i
- ! ! ! ! ! | ! !
PWM 7= #i[#] 75— E IR fE] (CPWM 9.7 & 1) fikfoe L7 a2 R R fE 45 kS
7
The device stops synchronous rectification when PWM OFF keeps for 7 cycles of CPWM.
Brake el L2 OREIZENEL 8 A0
Synchronous rectification is not activated when in brake mode.
121022 SSJ-04464 13,727
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SANKEN ELECTRIC CO., LTD. SI-6633M

OCP il
Over current protection

ZA I 7F v — bk (Timing chart)
- tH HOFF >

i
H/S OUTx \ \
i |
125Y - —.— - VBB-0.9Y — =)= —-—— Yo
L/S OUTx / i/'
|

. e e

AL

BT 0

FL AL

(R DL typ i)
The value is typical in the timing chart

W AR % . —ERFE (CPWM ) 128 & 1) 77 Disable fR#&L720 | Z D% A #HiEIRL
£
After OCP function is detected, outputs are disabled for 128 cycles of CPWM. After the
disable time (128cycles of CPWM) is finished, the device automatically operates again

A TR RO 2 A~ —AD e FL H R CPWM Oy 7 DIAIL 7 TLTh iV ET,
The trigger for off timer count and release of FL output is at the top of CPWM oscillation
waveform.

7 WM ORRERIL CPWM ORbLDL A7 L7 0ET,
The trigger for release of off timer count is at the bottom of CPWM oscillation.

FL BEn ) ORGSO EER S A L7 o F TITITRF AR H D E T,
There is time difference between release for FL and actual output on.

121022 SSJ-04464 14,727
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SANKEN ELECTRIC CO., LTD. SI-6633M

T—F—av IR
Motor lock
2 A7 F v — b (Timing chart)
|

RST_J] ﬂ -

Wﬁ/fﬁﬁ‘/ﬁ:XEX 1 XzXEX | Xz—-x 127 );( 128 X 0

FLAG R

HA'L
I

|

|

|

|

|

:

| |

A VAVAVAVAAVAVAVAVAVAVA VAVAVAVAVAVAVAVAVAVAVAY:

|

|

T

|

|

|

Lo
N
1\
I
| | |
T
5 ! X ON
Lo

ON OFF

w7 f L, [EERIRRE (Enable dii="L", Brake ¥ ="H’) FfD A BN EEZ L E T,
Lock detection is active in operation only (Enable=L and Brake=H)
RST {5 75723 —EWFH] (CLD #9128 J&H) LU -Te 6 vy LIc S HTLE T,
The device recognizes lock condition if RST signal (H) is not for about 128 cycles of CLD.
RST &, A=V AN DL/ E T — S — 1y Z B R BEOIRRR(E S 2Bk L 97, FELIE.
EFeDZ A7 F v —F)H> Enable Vi1 &Brake Ui DIED X AT F— N 2 FRFAU
ESSIR
RST means internal signal showing release lock condition as in hall input changing. Please
refer to timing chart above or timing chart in Enable and Brake

121022 SSJ-04464 15,727
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SANKEN ELECTRIC CO., LTD. SI-6633M

Enable s 1 & Brake 51
Enable and Brake
ZA I 7F v — bk (Timing chart)
| |

| | | |

| | | | | |
| | | | | |
Enable I I I I I I
| | | | | |
— T T | T | |
| | | | | | | | | | |
| | | | | | | | | | |

Brake | | l l Lo l

| | | | | | |
| | | | | | | | | | |
| | | | | |
ViV YV . V VAV
11 | | | 11 2 3 41 | | 11 2 | |
| | | | | | | | | | |
| | | | | : : | | : :
LDAYR— EM’EX Ytk x BE x Ytk x B x 'Jt'\y|~: ! X BE X Jyk ! !
l l l o l l l
| | L | |
BFIRRE [E1%x JL—* EER D|sab|e: EER Disable |
| |

Enable & (I ZHESCEMEDNRIZ IRD 2 SDOHERER HVET,
Enable pin has two functions with priority below.
OR=S2F N2 EIEAN
Reset for lock counter
> Enable="H ORI F 1Ty s 0 2 =3ty MREEEZDE T,
Lock counter is reset for Enable being high.
@ 77 Enable/Disable #{F
Enable/Disable operation for output
> 177 Disable £725M1%, Enable S 1-73L— H &725 T CPWM D3 RFIEL
(RRLDEAIL T TN I3 48 HDOREEZRDET,
The device makes output disable at 4™ bottom on CPWM oscillation waveform after
down-edge of Enable signal.
> 177 Enable LZ22M (%, Enable fia 173 H — L & 72> 72 IR OA L R 77— (CPWM D
R DEAIL T L720ET,
The device makes output enable at the first on trigger (the bottom of CPWM wave
from) after Enable pin changing from “H” to “L”.
Enable="H D #], Brake Vi -1 EHRINFET,
Brake-signal is neglected for Enable being high.
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SANKEN ELECTRIC CO., LTD. SI-6633M
5 Tyl BAT T A (VUFRE)
Block diagram (Connection diagram)
Wi 7 e v 7 4
Internal functional block diagram
U = [l 1=
| t t
[sTeY }—— STBY_IN Int. Reg 1 Int. Reg 2 Charge Pump
OVP (Logic) (Analog)
@
| ||
UvLO —
| Gate o
: ou]
Hall Amp Drive T
& 1
Comm Logic | J
OC&NV
Detect
@
L]
l|_
lr_}
Gate —
Control Logic Drive ‘EJE
o
I )
OC&NV —
Detect
FG | |
Gen u
| H
Gate
Lock Detect | Drive {ouw]
ocp ik
Timer |
OC&NV —
PWM Detect
&SR _|
Control
Logic S:|
[}  — .
External
PWM Internal
[ANN o—{ PWM . PWM [sen
o it
> (@]
e Hg—0
121022 SSJ-04464 17,27
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SANKEN ELECTRIC CO., LTD.

SI-6633M

v Bl (BERER)

Pin Assignment (Terminal Functions)

No. 4 Ui f-HE HE

1 HWM R—VHEF AT W-

2 HWP R—VHEA AT W+

3 HVM R—VHEF AT V-

4 HVP R—IVHEA AT V+

5 HUM R —VHEF AT U-

6 HUP R—/VFEA AN U+

7 Decay Al A 7 AR E

8 SRMD FIMIEGRENERIR (72T 47 or 2w 7)

9 FLAG | BF ki s+

10 CLD 0 7 f DRt IRE [ R E i

11 STBY AL A I 561

12 GND 4/ GND

13 VBB E— & —EIR& IR T

14 VBB E—H —EEIR& BT

15 CcP Frv—VRTF =TT v THa T YT
16 CPH F o — VR TR LT 27 o HiT High
17 CPL F v =V R TRHETH T P T Low
18 AOUT | 7> 7" Hi J1&100%ON 575 A F)¥ 1

19 AINN 7T A T A

20 AINP TUTANNT T A

21 CPWM | PWM J& 1 #55% i i 1-

22 FG FG g &5 H )

23 Enable o7 10— &> k&Enable {55 A7)+
24 PWM A5 PWM il 2 2 > 7 (55 A7

25 Dir (B4 5 ) @ A it 1

26 Brake 7 L—% At

27 REF PN PWM FE it 5% 7E S 1~

28 Outw W A HH 7 S

29 N.C. No Connection

30 GND 5 GND

31 SEN F AR

32 S Y — A

33 N.C. No Connection

34 outVv V ) -

35 N.C. No Connection

36 OutU U 8 H 7561

SCGND i1 & VBB ¥ 1%, 27 & bEBIRTA U~ L TR I,

121022
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SI-6633M

SANKEN ELECTRIC CO., LTD.

=g iv 711>

REF

| Enable

FG

CPWM

AINP

AINN

Mo |
ON|
ano |

N3S |

ON|
ANO |
ON|

nno |

r——-

27

[
- ——

2

—_—

3

—_—

4

—_—

23

SI-6633M

5

- —_—

r——-

6

r——-
21

20

r———

8

- —_

r——-

9

—_—

19

HWM

HWP

HVM

HVP

HUM

HUP

Decay

SRMD

FLAG

| Lnov
|7do
|HdO
a0
JE=ET
JEEEN
| ano
| rg1s

la1o

19,727
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SANKEN ELECTRIC CO., LTD.

SI-6633M

6 ISHEIEEE] GHEAR — REE)

Example application circuit(Evaluation Board Circuit)
VDD=4.5~5.5V

%

RI1

R3
R4
R5
R6

R7

VAINP

VREF

SETEH
Cl : 100pF/50V
C2¥1 : 0.1pF/50V

C3 : 0.1pF/16V
C4  : 0.1uF/50V
C5 : (option)
C6 : (option)

p—O0™O

p—o~o

p—O™O

VBB=10~30V

+
cz2 C1

i

[or ]

Enable

24
26
2%
7
8

SI-6633M

AINP
2
REF
27 10 21
[o]e o[8]
s
CLD;/; J;CPWM
Rl : 1kQ CLD*!
R2 : 10kQ CPWM!
R3 : 10kQ Rg*1#2
R4 : 10kQ
R5 : 10kQ
R6 : 10kQ
R7 : 10kQ

X1 HRD 7T IC OEIT THER L TFIV,
K2 HFITHRRICEEL TRV,

YWHHZ Vpp 74 D/ A RIZEE LTSV,

Vop 74 D A AN 05V LLEIZAR 2 & RGN

OB ZE LTI HSICERE L TRV,
5 GND 12> 5 Vpp &2 GND(S—GND) & Vgg -2 GND(P—GND) % 53895 &/ A KUKl h F23 &

Diﬁ—o

Precaution to avoid the noise on Vpp line.
Switching noise from PCB traces, where high current flows, to the Vpp line should be minimized

because the noise level more than 0.5V on the Vpp line may cause malfunctioning operation.

The tip for avoiding such problem is to separate the logic GND (S-GND) and the power GND (P-GND) on
a PCB, and then connect them together at IC GND pin.

MEMET 25608300 £9 DT, GND /¥ —r
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SANKEN ELECTRIC CO., LTD.

SI-6633M

7 S
Package information

T-1 M B, STERBLOZETRIRIR
Package type, physical dimensions and recommendation foot print

[0P VIEW

A
Ik 3
N2 [e[LBE]
[
| O
| = :
d
| g
s " g
| d
i O
H »
| O
i n

ijlc’nnmr'lnnnr-n—v—‘lﬂ‘l =
37 3 (EIEE]

BOTTMVIEY

BEZ 2 PR R SY)
Recommendation foor print (red line)

COMMON DIMENSTONS
el T I ] : )
A 0. 70 0.75 0. 80
A? 0. 20 ReE,
D 2.9 /00 6 10 2 Eg g
02 143 4.5 L3 E| C= =
[ SN 600 | 610 | EBIES o
£2 443 4,58 473 o|2| (2 =0
e 0,50 35C. & e -5
L 03 0 42 0 3¢ 4.58x4.58mm
BN mm
Dimensions in millimeters
Ui A« Cu
Material of terminal: Cu
UiF-ALEE - Ni+-Pd+Au (8h~7 U —)
Treatment of terminal : Ni + Pd +Au (Pb Free)
121022 SSJ-04464 21,27
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SANKEN ELECTRIC CO., LTD.

SI-6633M

7-25M8l
Appearance

AR, B, B BRERIEETHD Z &,
The body shall be clean and shall not bear any stain, rust or flaw.

7-315R
Marking

AR A, 7y PESEREGITHARE S L= THRAITS 2 L,
The type number and lot number shall be clearly marked by laser so that cannot be erased easily.

7-4 PSE AR

Blanding

SI-6633M =X 7 4k
S1-6633M Marking Specification

\

%]
=
[=]
[=]
[]
[«]
=]

7
AREEEE

N
[«]
o [ =]
=]

S|
(@]

2] [2]

K1

P

-
= & ¥—=INo AR R
Discrimunats | Mark No Contents
Mg  |EEEstEm
Year ! Thelastdignt of vear
ACVEA RERB T CRAT 5.
Month by nuumber or alphabet when assembly 1s started
1~9HDHE 1 ~ 9)
[1-9] in case from January to September
WMER 5 [10ADBE roj(t—)
Month [10] in case October
11AD\E  N)
[l_l}m case November
12ZE0%E D)
[12] i case December
18 ~108 :M1)
[1] m case from first to tenth
R 5 [118~208 rz)
Week [2] m caes from eleventh to twentieth
218~318 -13)
[3] i case from twenty first 1o thirty first
a—F | 3
CED%\)I code @~

121022
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SANKEN ELECTRIC CO., LTD. SI-6633M
8 HHTIAR
Packing specifications
8 — 1. HmEhE, AL B
Container/Material/The number of parts per reel
T—v M L, 2500pcs/& L35,
Container is taping. the number of parts is 2500pcs per reel.
WK OB v RIS s LT B,
Remainder is packed with combination with next lot.
8—2. T IUHE
The material of taping
ek
Material
VR AT—7° 7—7"1ig : 16[mm]
Emboss tape The width of tape : 16mm
Y=
Reel ¢330 [mm]
VAY Sl #4142 0.075%x380% 450 [mm]
laminate bag Size : 0.075x380% 450 [mm]
AR FA42" 340x360x 55 [mm]
Inner packing figure Size : 340x360x 55 [mm]
AN #FA42" 350x370%x230 [mm]
Outer packing figure Size : 350x370%x230 [mm]
R4 )—L
4 reels(max) per 1 outer box
8—3. 7T—7BIEHLIK
Emboss tape diagram
><¢ ><¢ g >
FlL—=7— R U—4&—
50 flE55 LA E IC mounted 50 {13 UL L
Trailer Reader
Over 50pcs of vacant pocket Over 50pcs of vacant pocket
MY —F—H, FL—F =L, IX—F—TFTe—hr—LENTNDHI L,
It is heat-sealed with cover tape in reader and trailer.
121022 SSJ-04464 23,27
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SANKEN ELECTRIC CO., LTD. SI-6633M
8 —4. MEHE (([Xim )
Dimension, material and diagram
8—4—1. = VRAT—
Emboss tape
[ [ESRIPTIN A
| | DRAVING FORMAT NG 12401

2.00 £.10 SE NJE

WL

154100

$1.50NN

o —1- 4.00 S NOT

(oéldoo|7ooooooocb_'o
KO3 nm !
& =
| i | 1 \
- -,\ L@ - EJI - - - - ? <~
| { H X5 H
/ ¢
2
8
. i Ao=6.30
Bo=6. 30
SECTION A - Ko=1. 10
8—4—-2. J—
Reel
) _ ] S EEE
! [
!
!
|
.
v
|
|
. [ B
|
7=7" g : 16. Ommm
W1l :175+1.0mm
W2 ;21.5%+1.0mm
A EME
(B mm)
Dimension in millimeter
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SANKEN ELECTRIC CO., LTD. SI-6633M

- 8—5 RESLM

1. REBREEITIREE 5~30°C « FHRHEEE 90% LA T & L, RAEHIRIIHAE H 2D 12 2 H LN E LTL 72
SV, BAER IR 5~30°C « FXHEE 70% LA F THRE L T2 a0y,
Storage environment is below.
Temperature: 5 degrees-30 degrees
Humidity: 90% or below
Storage limitation is within 12month from packing date

2. L1 ofREHIREZEE 725613 125C, 20 K OR—F 752475 TR I,

M., 7— B 7aEN0T7 —7 kO — VTR CTidd b 8 A,

NR—F U B Z1T 9 A 1% THeatproof | F 72 IXIRER TN & 0 §FEXR 2 a L7z

BRICB LEZ L TR—% 0 75275 T FEW,

If the above storage condition (8-5.1) is expired, the device is needed to have baking with 125 dgerees for 20
hours. Also, Tape and reel are not guaranteed with the temperature and time condition.

If the device should be baked, it is needed to use container with “heatproof” or temperture to cover baking
condition. And the container is needed to have static electricity control.
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SANKEN ELECTRIC CO., LTD. SI-6633M

9 M EoEE
Cautions and warnings

0¥y 7 A s+ (PWM, Dir, Decay, SRMD, FG, FLAG, Break, Enable, STBY) 22\ C
Logic inputs/output (PWM, Dir, Decay, SRMD, FG, FL, Break, Enable, STBY)

- Logic A /7 (PWM, Dir, Decay, SRMD, Break, Enable, STBY) %, A —7" > CIIHH LRV TF S0,
EH L7 WAL, 23 Vpp XiX GND 72 E~OE 217V, FTEDBIIZEE L TR IV,
KA—T U THM LTS E, /A ZAORER ETREPBEIMET 2587 H 0 £,
Be sure to prevent the logic inputs(PWM, Dir, Decay, SRMD, Break, Enable, STBY) from being "OPEN".
If some of the logic inputs are not used, be sure to connect them to VDD or GND.
#In case some of the logic inputs stay "OPEN", a malfunction may occur due to external noises.

 Logic /1 (FG FL) R LAWEEIX, H 34— I 6nd IZL TF &V,
M Vpp ~DHEEEE, B DOFEMIE~E L ATRENENH D £7,
When the logic output(FG, FL) is not used, be sure to keep it "OPEN" or Gnd.
2 In case it is connected to VDD, it may cause the device's deterioration or/and breakdown.

PRAEREENMEIZ DN T
About the protection circuit operation

AL, 2 D OMRGERIFS (AR ER EEARGE) 2 A L TR &4, b OR#ER KL
RIANIZMRBRZR AT =D ocFEa2m L Tl £E7,
PEWE LT, AMERICEIVAELDZ =RV —0R RIA N\DHFFFHALZ R 25 IIRETE EEA,
This product has Two protection circuits (motor coil short-circuit and overheating).
These protection circuits work with detecting the thing that excessive energy joins the driver.
Therefore, it is not possible to protect it when the energy caused by the motor coil short-circuit is outside the
tolerance of the driver.

Z OO EEHEHE

Notice
AELHIX, AT MOSTEIEE 2 L TV EFT O T, LFONFIZERLTEFE,
This driver has MOS inputs. Please notice as following contents.

c FRERORELL TV E T, ENOREDOEHZ +312T>o THFIV,
BICAMITHERDARE LT VO T, +oREESLETT,
When static electricity is a problem, care should be taken to properly control
the room humidity. This is particularly true in the winter when static
electricity is'most troublesome.

- RN ICIZHIIN S N2V K D IS AT T-72 E5 6 OB T » & v TOVIER
WCHEBELTRFIW,
7Y v MR O 72 &R L CREAIC T HEE S LT,
Care should be taken with device leads and with assembly sequencing to avoid
applying static charges to IC leads. PC board pins should be shorted together
to keep them at the same potential to avoid this kind of trouble.
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SANKEN ELECTRIC CO., LTD. SI-6633M

10. = Dfh
other

o AREFHEIN TV AEMER K OERKANIL, EH EOBBL L TORLIEBD T, INHISERT 584
L EBE=FOTETAE, MOFTAEH, €OMOERNOREMBEIC OV T —UIHELZ AN EE
Ae
Application and operation examples described in this document are quoted for the sole purpose of reference for the use of the
products herein and Sanken can assume no responsibility for any infringement of industrial property rights, intellectual property
rights or any other rights of Sanken or any third party which may result from its use.

o M IRE, FEMEON LICEO THETH, FEARE TIE, HOMETORXRM, SBEOIEAEITET

DIVER A, EMOBEIZ I VRERLE LT, AT, KEF, 2 B8EELRESERNL D,
EAFEDOFAEITRNT, EERLT AT A L THYRERHRE R OHERZ{T> T ES0,
Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence of failure and defect of
semiconductor products at a certain rate is inevitable. Users of Sanken products are requested to take, at-their own risk,
preventative measures including safety design of the equipment or systems against any possible injury, death, fires or damages to
the society due to device failure or malfunction.

o AFITEHM SN TV LRI, —REFHEGEGER N, SRR, WEmARME . SRS 72 &) i
SNDHZEEERLTEY £9, THEAOBRIL, MAMRETICEL £ 23RO L TIRA A BREV W72
LEd,

IV MERPEAN R S 2 el (st an & 2 ORIBEIEEE, 20815 S, B -PiiiiE, Afmials
B O)~O 4 TREOBRICIE, ST EREIRTER O~ TR R AR E A 2 3PE o Lk
TRHEBEONZ LET,

D C iV MEFRMEDN SR & 2 S8 (W22 T b . - il EMERs o0 72 00 D EFRHE R 70 &) 12138k
HOLFEICLDAEENEVRIAEH LTI ZE0,

Sanken products listed in this document are designed and intended for the use as components in general purpose electronic
equipment or apparatus (home appliances, office equipment, telecommunication equipment, measuring equipment, etc.). Please
return to us this document with your signature(s) or seal(s) prior to the use of the products herein.

When considering the use of Sanken products in the applications where higher reliability is required (transportation equipment
and its control systems, traffic signal control systems or equipment, fire/crime alarm systems, various safety devices, etc.), please
contact your nearest Sanken sales representative to discuss, and then return to us this document with your signature(s) or seal(s)
prior to the use of the products herein.

The use of Sanken products without the written consent of Sanken in the applications where extremely high reliability is required
(aerospace equipment, nuclear power control systems, life support systems, etc.) is strictly prohibited.

o MEHDTFT NS A& M, FIXINEMER LESHEREZRET 56, EREICHTLT 4 L—T«
YT EOREATI LY BREEICRES BN LET,
T A V=T 4 7 LITEHEE AR E RN LT D7 BN b AR A B L 72 BRI A2 3R E
L2y, 3=V A ARELCONWTEET D LEaEVET, T4 b—T 4 U7 &ATHEHRITIE, —
A IRBIE, B, BAREOBRMA b LA PR, 7R S ORBEA LA, PR
ADOHCHMZL DR FLARH Y £F, TAHDA b RIE, BEHBVBMEZ TRKRAE, F/MEC
DONTHEETLRNENRDHY £7,
RPNT =T 78 ARNT =TS AN IC 13, ACEBDRE SEEHIRET)DOT 4 L—T 17
DN, EHMEERESERDBERLRVETOTHAITIRELZI VY,
In the case that you use our semiconductor devices or design your products by using our semiconductor devices, the reliability
largely depends on the degree of derating to be made to the rated values. Derating may be interpreted as a case that an operation
range is set by derating the load from each rated value or surge voltage or noise is considered for derating in order to assure or
improve the reliability. In general, derating factors include electric stresses such as electric voltage, electric current, electric power
etc., environmental stresses such as ambient temperature, humidity etc. and thermal stress caused due to self-heating of
semiconductor devices. For these stresses, instantaneous values, maximum values and minimum values must be taken into
consideration.
In addition, it should be noted that since power devices or IC’s including power devices have large self-heating value, the degree
of derating of junction temperature (Tj) affects the reliability significantly.

o ARELFHMEINTWIRHEDOIMAICHTZ-> T, TN bORITMORE, - M 2 HAEGDELHEA.
FWE, 2o ORI IR (LFRIE OMAT SO - WER AR HA IS, EAE O TSR
WTEDY AT % THRETD AT > T ES VY,

When using the products specified herein by either (i) combining other products or materials therewith or (ii) physically,
chemically or otherwise processing or treating the products, please duly consider all possible risks that may result from all such
uses in advance and proceed therewith at your own responsibility.

o RETFEH S NI ITM B HEGET 2 L TR0 A,

Anti radioactive ray design is not considered for the products listed herein.

® Mt iiiEst T olfE, REVEFEICLD T T OWTEII—UIEL A AV ER A,
Sanken assumes no responsibility for any troubles, such as dropping products caused during
transportation out of Sanken’s distribution network.
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