SANKEN ELECTRIC CO., LTD.

SI-6633C

3 PR 4
Scope

DI, 3T STV AE—F 2 FO—F—ICSI6633C IZDWTHAT 5.
ZDHFREIL. RoHS iy (Bh7 ) —) 2HRLAEBICOWVWTERT 2,

The present specifications shall apply to a 3 phase brushless motor controller IC, SI-6633C.
The present specifications shall apply to SI-6633C which is performed RoHS instructions.

M
Outline
el E/UTVIIC
Type Monolithic integrated circuit
i BIsEIEE (F5> 27 7—E—)LK)
Structure Plastic molded (transfer mold)
SISV LV AE—F I hO—5
FR® EREBE S )
Applications 3 phase brushless motor controller
(Trapezoidal Current Control.)
At R R TE#
Absolute maximum ratings
EH ERE= £33 BRE | BN
Item Symbol Condition Spec Unit
BRET N
Power %mblv Vus 0.3~38 v
HABE N
Output Vg:l't%ge Vour 1~38 v
ACvIANERE N
Logic Input Voltage ViNGogio -0.3~6 v
F—ILADEBE N
Hall Input Voltage | " ™A% 03~6 ] ¥
Ref A NI Veu 03~6| vV
ge
BHERE
Sense Voltage Vsense 0.5 M
= E PR =]
=ie /.«'./7 LavinkE T ma) 150 oC
RS ture
Fm 1= %
T, ~
Storage Temperature st ~40~150 C
BERBERE o
T -— ~~
Ambient Temperature A 20~85 C
N —O 8 R o B AR A P B (28 4R ; 60mmix77mm) 43 CIW
| ___Thermal resistance bJa SK evaluation board(2 Javer PCB;: 60nun*77mm)
H A EGRMEI, Duty fb. BEFRE. BMBAKEICE > THIREINAFREENHD D ET,
WRRDBERHT Y 2 aRETEBARBVEIITLTLZE N,
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 (Tj).
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SANKEN ELECTRIC CO., LTD. S|-6633C

BRI
Electrical characteristics
HELREhVEFEH
Recommendable Operating Range
HE BE | HRIE | B e
Item Symbol | Spec | Unit Remark
BERERX
V ~~
Power Supply BB 10~30 v

avrO—ILERERE
Logic Power Supply
ST E==]
D./jbkj:' EE.EEge VIN(Logic) 0~5.5 V
|__Togic Input Volta

Ref AN BT
Reference Input Voltage

Voo 3~5.5 A

05VULITTIX, ERFIEHBENSKIBICIETLES
Veet |0.5~5.5| V |Accuracy of controlled current is reduced below 0.5V of
sense voltage

R—ILASZER

Hall Input Voltage Viarr { 02~4 | V
BRHER
Sense Voltage Vsense +0.5 \Y
Ny b S538
AN Tc | 105 | C
¢ fure
e EREE T, oss| C

Ambient Temperature
EVRICH N EBRZHREEEI L SR RKERATICTIERINZBA. TRt —sB&
V7TV r—ar/—hEESROL, MOERERZBZFOEN KD +H725FME, RIEELTITo
TFaW,

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-6633C

BRNFE (BICHVEEHS, T,=25C. V=24V, Vpp=5V)
Electrical Characteristic (T,=25°C,Vpp=24V, Vpp=5V, Unless Otherwise Noted.)

HimE = SEHE Spec By HEREH
Item Symbol | N I TYP | MAX | Unit Condition
Output Drivers
VBBE T _ Bh{EHF
VBB Voltase Range Vip 10 Vasov v Operation
10 20 mA Bh{EIREE (14 /JOFFEF)
FERBHR I Operation(Outputs are OFF)
Power Supply Current BB 50 200 A ARZ S INAE—R
i " Stand-by Mode
Control Logic
VDDE /EHiF Voo 3 - 55 v @Jﬁgﬂ#.
VDD Voltase Range Operation
0.5 3 mA BhERER (1 OFFRE)
VDD FE 5k Iop i Operation(Qutputs are OFF)
Logic Supply Current RE IS E—R
100 | 180 | 500 | pA o dby Mode
Logic A 1 &E Ving 0 - vppx025| V
Logic Input Voltage Vingy | VODx0.75 - VDD v
Logic A N B Ive -1 - 1 pA < |Ving » Vin=0V
Logic Input Current Iinay -1 - 1 pA- Ving » Vin=5V
ANBEF7ANE _ _
Logic Input Filter tLocic 0.3 0.5 0.95 ps  |[fin=50kHz, Duty=50 %
coscﬂﬁ%%"é?&% B fosc 19 25 32 KHz [Cosc=330pF
| COSC ogcillation frequency
Gate Drive
NAY AR EE v p ) 9 v VbbIZRL T, Igare=2mA
Highside Output Voltage S For VBB. Igarp=2mA
au—3ANHHEE
- I =2mA
Lowside Output Voltage Vosw 6 ® v GATE=EL
NI4T EFE —CT = -
Drive Current IgaTe 20 30 60 mA |GH=GL=4V, VCP=VBB+TBD
TIRZAL
Deadtime fdead 1000 1S
Internal PWM
o = ot
RefinF A NER Les 5 0.1 1 pA
Ref Inont Current
Refin F A N EEHEH Vet 05 _ 55 v
3 ange
Sendfi F A B Isen 5 0.1 1 pA | Vseu=0~1V
urrent
Seﬁzﬁv’?llt{:xge Veen | Veer0.095| Vigex0.1 | Vigex0.12 V  |Vpese1~5V
BT L2 BER ¢ 1 ) 4 BEHREE
Current Sense Filter Time LPFSen " [Guaranteed by design

® Typ F—FIARFHERELTHEALTTE,
Typ data is for reference only.
¢ TEREFHEBNSENHTHFME (XA FR)ELET

Negative current is defined as coming out of the specified pin.

121015 SST-04457 3,721

61426-01




SANKEN ELECTRIC CO., LTD.

SI-6633C

BRARE (BT E)

(RFFICET D EB A, T,=25°C. Vpp =24V, Vpp=5V)

Electrical Characteristic(continued) (T,=25°C,Vpp =24V, Vpp=5V, Unless Otherwise Noted.)

B wE EHi Spec B BBREH
Item Symbol | MIN I TYP | Max | Unit Condition
Protection
FLY A gafn g E =
FL Qutput Saturation Voltage Viow 0.2 0.4 0.7 M Te=2mA
FLH J13% 74 B =
FL Output On Current Yaon 5 7.5 15 mA - |Vg=2V
FLHAY—VER _ -
FL Output Leak Current Trom 0 50 HA V=55V
BERBRHEERE LowSide MO SFET} i
OCP detection Voltage Vocr 1.4 1.5 1.65 v (OUT-GNDJg)
BERRET V7 8M ¢ 0.75 15 3 s BB REE
OCP Filter Time ELTOCP ) ) a Guaranteed by design
OCPHAHOFFZ f~v—H Dk
OCP Output Off Timer Count Noce.om | 256 256 256
VBB&E B EREREEE
VBB O VP Threshold Voltage Vinov 3 35 37 v
VBBEEERBELRATIR
VBB O VP Hysteresis Visovms | 125 2 3.5 v
CLD%% 7 % % A % 3% -
CLD Oscillation frequency fup 100 | 128 | 164 | Hz  |Cy;=0.1pF
oy 7R F A~ — AT b |
Lock Detection Timer Count Nip 256 256 256 ;
SRR R R Tpe | 151 | 170 | 185 | ¢ |BELAN. RERE
- rS19 e__l_nle{a ure Temperature rising, Guaranteed
BRZEERTUSR T 10 | 15| 20 C  |by design
TSD Hysteresis JTSDhys
VDDIEEEREBRBREE Voo B E £ 575
VDD UVLO Threshold Voltage Voouy | 2:65 28 2.95 v VDD rising
VDDIEEERBEERTYDR (
VDD UVLO Hysteresis Vopovns | 0-1 0.15 | 0.25 v
VBBE B RERREE v o | o0 | v |VmEEERE
VBB UVLO Threshold Voltage BRUW ' VBB rising
VBBEEEREERTUI R v 03 v
VBB UVLO Hysteresis BEUVhys i
FG .
FGH /fafn @& E -
FG Output Saturation Voltage Vicea 0.2 0.4 0.7 v ImmeA
FGH hy—V Eif _ -
FG Output Leak Current Yrcng 0 S0 pA - VigmSSY
Hall Logic
=L AHDEBR =
Hall Input Current Luare S 0.1 1 pA V=02~ 4V
SEFE—R AN BIE R v 0.2 - 4 v
Common Mode Input Voltage Range CMR i
ACA &8 E % ~ _
AC Input Voltage Range Vi 60 Vo,
ERXTY TR v R REE
Hysteresis Vivs 25 40 e mV Guaranteed by design
NV ABRERT 4N F —
Pulse Reject Filter Epuise 1 2 4 bs
® Typ 7 —ZIEERFHEBEL TERALTTFEN,
Typ data is for reference only.
o TRIZHBNSANBTH@ME— (Y1 FR)ELET
Negative current is defined as coming out of the specified pin.
121015 SSJ-04457 4/21

61426-01




SANKEN ELECTRIC CO., LTD. SI-6633C
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SANKEN ELECTRIC CO., LTD. SI-6633C
FhEEHIEA S (GR—Jb&Logic AH)
Excitation control input (Hall and Logic input)
& 10-1 Hall A/1 & & HIEHA S
Table 10-1 Hall and Logic input
nout Output status
Kee4 P DR=H DIR=L
HalU*' | Haitv' | Hallw*' | Enable | Brake [ OUTUT ouTv [OUTW] OUTU [ OUTV | OUTW
F1 + - + L H H L Z L H Z
F2 + - - L H H Z L L Z H
F3 + + - L H 7 H L Vi L H
Fa - + - L H L H Z H L Z
F5 - + + L H L Z H H VA L
F6 - - + L H Z L H 7z H L
Error - - - L H Z z Z Vi Vi Z
Error + + + L H VA Y Z Z Z Z
brake X X X L L L L L L L L
disab|e>:<2 X X X H H Z VA Vi z YA z
StandBy X X X H L Z Z Z Z Z Z

X:don’t care Z:High Impedance

1 HallU, HallV, HallW : ’+’=H+>H- . ’- =H+<H-
2 Disable E B2 IZIFEHEAHY £,

There are conditions for disable

e HallU, HallV, HallW {% HU+, HU-, HV+, HV-, HW+, HW-2:bAKENE, REn y/EE4

ERR0ET,

HallU, HallV and HallW are internal logic signal made from HU+, HU-, HV+, HV- HW+

and HW-

o Disable 72D RMIZOWVTIX, X 109 2B REEVET,
Refer to Fig 109 for condition of “disable”

121015
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SANKEN ELECTRIC CO., LTD. SI-6633C

FLH (Z55HH)

Flag Output
% 102FL 7
Table 10-2 Flag output
FL 7 1R EE (Status)
Hi-Z E)1E 1K %8 (Operation)
L B e KEER#E (UVLO)
Under voltage lock out

Abnormal

BERA (TSD)
Thermal shutdown
BEERA (OVP)
Over voltage protection
B EIRAR A & Hi 73 OFF #ifd (Ocp)

Over current protection and output off time

o BIREE (VBB. VDD) BMEVVIREE TN EE OBMEN RFEL L/ > TELW BRI 2% H
ALNGEERHVETOT, EEEVET,

Please take care for FLAG output due to the internal circuit may not be fixed with VBB being low.

FG &
FG signal
103FGHAI T Fv—Fh

Fig 10-3 FG timing chart
| 1

DIR

Hallv

:
|
i
I
:
HallU E
|
]
]
I
|
]

HallW

FG

| | | | | | ! |
e HalU, HallV, HallW (ZEAL T, [RHRERIFEIA A (R—/ v &Logic A A1) | B BREEVE T,

Refer to “Hall and Logic input” on HalU, HallV and HallW

o FGIIFR—VANCI-> TREBHEP IV EDABICHRENSKEET 5, M AVBIELRDET,
FG is toggled by each phase changed

121015 SSJ-04457 7,21
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SANKEN ELECTRIC CO., LTD. SI-6633C

Internal PWM #{7H
Internal PWM control

104 Internal PWM 15 1 X >/ F ¥ — b
Fig 10-4 Internal PWM control timing chart

I fLPFseny |

| | |
} } } e . I
- ~
I ] 1 / - I I !
! | | |
COSC : : : 1 ] 1 I
| | ! 0.]1%XREF: 1 1
L S I S R WO IR SR I apiil SO -
\},‘ \\}'.' } A\ ] :
| BE- T = N
K ] | Tersizkume
—_— Jp— 7 _._._.._._:/ ......... ‘ \ __________ —_ ) "
Sen :/ '.\ { |
_ : oUTx
. | — | I
| BIBEON | ,.-’ B i .
OUTx \ /

. |
T AEEREENN - !

o AKHlEZERLRVEE L, Sen 1 GND, REF iX VDD I[ZH5i L T2 &EW,
Connect Sen pin to GND and Ref pin to VDD if not using this function

PWM ##HIAFT (PWM& Decay)
PWM control (PWM and Decay)

10-5 PWM AN T A 2 TF v — b
PWM control timing chart

Decay

OFF

PWM b

; :
va s Lous | ows | ous X H/S| /s | /s xr L/S
t jﬂ:i | | t : ' I I ;
N | ] T T T
e L/S | WS | s | /S X L s |
| i i : o i |
e Brake FfiX, PWM ¥, Decay i FDASESITERINE T,
PWM and Decay signal is ignored in Break mode
o PWMHIIANZERLZWEAIEL WMTE2 L EL TSN,
Connect PWM pin to “L” if not using this function
121015 SSJ-04457 8,721
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SANKEN ELECTRIC CO., LTD. SI-6633C

RIERZEFREHIEIE (Fast Decay D& )
PWM operation in Fast Decay (Decay="H")
106 RHBHKRS A2 TFv—1
Fig 10-6 Synchronous Rectification timing chart

| I | 1 I
| I

I [
I I
PWMFavw s ONX OFF X ON x OFF X ON ’ OFF l ON X OFF

I 1 i
) I ]
i I

I
i I
I I
I I
I I

§
|
1
1 2 3| . 1 2 3 4 5 [ 7 1 2
| | | |
Fm wst s | owss ¥ ous Y owgs L/S X off | H/s ] Lys
HAhFr |
e | i ! | ] i [ i
B L/S| H/S L/s ws | L/s H/S x off { L/s | Hys
| [ | | I ! [ [
e PWM Fayt’r7 OFF #iI23— ERFE (COSC D#) 7 B H) Mk U35 A I 1 I B BB s dh e 1=

IEESRET,

If the device keeps OFF (PWM="H"), SR fuction is OFF after 7 cycles of COSC to avoid the
recirculation current

* Brake FHIZ OMRRIZEIEL £ A,
This is not applied to Slow Decay mode

OCP #1J4
OCP control

107 . OCP¥1I > JFv—h

OCP timing chart

I

it 5 OFF ;

]

i

1 2 3 254 255 :
cose \/\/\/\/\/‘ _W\V\/\/\/

|

]

[}

wH'L E

1

I
CRE P DOEAEIL typ 8)
The value is typical in the timing chart

EEHAR AN, —ERFE (COSC ™ 256 JEH]) 177 Disable IREEL2Y, D% BEIERLET,
After OCP function is detected, outputs are disabled for 256cles of COSC. After the disable time
(128cycles of CPWM) is finished, the device automatically operates again

HAATEROF A~ =T b FL AT COSC Dby 7 DEAIL 7 TIThnET,

The trigger for off timer count and release of FL output is at the top of COSC oscillation waveform.

Z7 I OFERRIL COSC DRMADFZAIL T ERVET,

The trigger for release of off timer count is at the bottom of COSC oscillation.

Hi7) OFF BfE DS A< —A7 M) Disable ELTHU Y FENER A,

The timer count for output off is not reset with output disable.

121015 SSJ-04457 9./21
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SANKEN ELECTRIC CO., LTD. SI-6633C

E—40Ov okt
Motor lock detection
108 E—FOvI/RHEIIIZITFr—h
Fig 10-8 Motor lock detection timing chart

FLAG

EE
o
=

oy 7R I, [BEIER{REE (Enable ¥ F="1, Brake i F="H’) e L ENMER LT,
Lock detection is enabled only in motor operating (Ena="L", Brake="H")

CLD DOFREHTH 256 B, vy /R HZMEERT 255 (RST) DREN R -TIEE . T—F
oy 7 BT CHAAE S vy MY LED,

The device recognizes lock condition if RST signal (H) is not for about 256 cycles of CLD

121015 SSJ-04457 10,721
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SANKEN ELECTRIC CO., LTD. SI-6633C

Enable & Break ¥ ¥
Enable and Break
10-9 Enable&Break ¥ 1 X > F v — b
Enable and Break timing chart
| | 1 | | ] I i | | I
i | 1 | | |
Enable : : : : : :
3 ] i | | 1
T T | T I |
| 1 | | ] I ! | i 1 1
| I | | ] I 1 | i | i
Brake ! ! ! ! . !
! | { ] ] ] |
| i | | | | | i | | |
| | ] ] | I I { | | |
| | ] ] | ] I i | | |
| | J | | i | I l | |
| | t ] | ) I { i N |
112 | | 112 3 4 . 1 L] 1
] | | | i ! f | | ! !
LD a— | vtk | B | ueor | B b R SN !
| 1 ] | | : : i | : :
' ' 1 | ' | | | ' | |
| | I : I | |
BRI m [7—+] m Disable ! S R
| i i )

e Enable ﬁ%%bdi@f’ﬁéﬂ’ﬁ@ﬂ@& RD 3 O@’r%%ﬁ‘éﬁ‘il?)‘ﬂi“e"o
Below is the function of Enable pin with higher priority
O RZL/3AHE (Brake i LD AHE)

Stand-by control (combination of Break=L and Ena=H)
Brake="L’, Enable="H’ D EELROTLTAZ L RA~NKAITL, ZOMERDLLIANDZER
ZoNRAPDERLET,
IRRAG L SABHIT ¥ — VR T EECWES Reg MNMEILLET, 2D RZ LA fifhk
2o TP EBICEMFE BIIA T 2 E TN 0ET,
E72 FL ST 1d, AU ASABFIIH L7220, fEFRZIIPERIR BB IS > TSN E T,

Combination of Brake="L” and Ena="H" make the device get stand-by mode. To get out of
stand-by mode, it is needed to remove this combination.

@ wyrAhvri—Yeyh
Reset for lock counter
Enable="H’ DR P idmy 7 40—y MREEL2DET,
The device is in reset of lock counter for Ena="H”

@ Hi7] Enable/Disable Bi{E

Enable/Disable control of output

Hi 77 Disable &722 DX, Enable #7208 — H’ L7425 The COSC DFRFEE I (RRAD
AT THTURN) D 4 BB OBERDET,

tH 7] Enable £72% DI, Enable i FAVH =L &R 572 RDA > MY H— (COSC D
RhL) OFAI T ERDET,
The device counts the oscillation of COSC after Enable pin changing from “L” to “H”. After
counting 4 cycles of COSC, the device gets in “disable” mode.
The device recovers to “enable” mode with switching Ena pin from “H” to “L” immediately.

121015 SSJ-04457 11721
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SANKEN ELECTRIC CO., LTD.

SI-6633C

5 7Oy ¥AT7 T A8 (EVEB)
Block diagram (Connection diagram)

WE 7oy 7K

Internal functional block diagram

VBB=10~30V

VDD=3~55V i
~—
[v] (V] v l
o] 2] i
IntReg —@ o I} —EPEl
2 =
[ ! o 8
& *~— "?;
&—|UvLo 2 —EPDJ
ovVP
Hall Amp el ]
Hally o
Halw — 8D
-
Gate Drive
> & e
EE OCP
C
76 }-| FGGen .
I Control
. 0sc A
Lock Detect | —| - Logic
2
v
}\
= I-_Dir
1 L
3
Enable +—Eezl_—-4
Brake > m
. /
Decay
7] 0 Tm
i k T
121015 SSJ-04457 12,21
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SANKEN ELECTRIC CO., LTD.

SI-6633C

YRS (HEER)

Pin Assignment (Terminal Functions)

&5 MFE TR S RFR W
Pin Number | Pin Name Termonal Function Pin Number | Pin Name Terminal Function
PWMIE & A ST T REF
1 PWM PWM Input 19 GND Ground
) Dir LR F RO ELRT 20 Sen ERREET
Direction Input Current Sensing Pin
Decay{g 5 A 733 7 NEPWMEF R i 7
3 Decay Decay Selection 2z Ref Analog Voltage Input For Internal PWM
7V R RT R—FRFADEFHIW+
4 GND Ground 2 Bw+ Hall Input HW+
5 CPL Fx— VRV TRB LT A Ty FLow 23 HW- R—ILBEFA DR FEW-
Lowside Pumping For Charge Pump Hall Input HW-
6 CPH Fx—VRUTRBZ LT Ra 748 FHigh 24 HVs F—LETA SR FHV
Highside Pumping For Charge Pump Hall Input HV+
E—S—ERANRTF ~ R— I BFADRFHV-
7 VBB Motor Power Supply 25 nv Hall Input HV-
Fr—OR I Fx— DTy IR F TR R—LRFANWFHO
8 vee Reserviour For Charge Pump 26 HU+ Hall Input HU+
75 R RT ] R L EF AR5 FHU-
? GND Ground 27 HU Hall Input HU-
H A3 FOUTW TSR
10 sw Output For W Phase 28 GND Ground
NAPFARS — A MFW O 2 BB B R IRF
u GHW Highside Gare for W Phase 29 CLD Lock Detection Timer Setting
w—H A RS- MY D IRFW AA TV BB E R T
12 GLW Lowside Gate For W Phase 30 €osC PWM Frequency Setting
HHhEFOoUTV vy BRRF
13 sv Output For V Phase . VDD Logic Power Supply
NAFARF — M ARFV FGH ¥
1 GHY Highside Gare for V Phase 32 ¥G FG Qutput
u—YA ¥ 5 — M AEFV REBROBEHRF
15 GLY Lowside Gate ¥or V Phase 33 L Flag Output
i 4 FOUTU TU—x ANBT
16 su Output For U Phase 34 Brage Break Input
17 GHU AAYAFF —FHABWFU 35 e B YAy 5=y ME 5 &Bablefd B AN BT
Highside Gare for U Phase Enable Input With Reset For Lock Counter
w—YA RS- DR FU IIVFRTF
18 GLU Lowside Gate For U Phase % GND Ground
0 5 o 8 Q
a
=z g @ a QO I 2
5 8 a w £ 8 3 B &
R T R O T A O I
l:u, l:ssI la | 13:' |3zI Tar, |:so| lzsl |zs|
FE A O T O A T N T N O N
PWM[ Lo |HU-
Dir [ 2 | L s |HU+
Decay ___3___] {_};; HV-
GND [« ) L JHV+
oPL[TT] SI-6633C [ -
coH[ ] e
VBB| 71 | » |REF
vep |17} ¥ sen
GND|[ & i L™ |GND
[ ot S Tt S St A S B T St S R B e
|m: |1|: 'tz: ||3: lu: ||5: '15: |17: ||s:
A T N TN N OSSN N SO S O A
= = = > > > o jus ] jum
w - (72} I - w T )
% S o ] (6] (]
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SANKEN ELECTRIC CO., LTD.

SI-6633C

6 JCRERE FHEAR— RERE)

Example application circuit(Evaluation Board Circuit)

oF
&
P
&, >
% 8 &
B o
],_._.
!
gl % !
X4 ot
g188 | FEER # o o
e
‘i h 223 2y B !
4 598 598 &3
Sz = ¥
= 4
E 1Y P8
A 5
4
&
3
3
&
&
=
K]
g 7 g
& : o p
« w{Z &
1z &5
T GeA 1y
© : ]
[ ) .y
& B 231228
8185 2 cREE EXEZ2EEE
LI
§“° EERREEEEE RS ERN
a &
Osw %
g R s
E =]
g ]
2 ]
. ? ;
.Ai‘i‘ l\ljn & T . TS inad
WD} i PERETS § :
B X 8 g, 9 ¥ = 12 RPOTLIO
aangh w gl o J o et K8
Tan ? cl) 3 - Etd i
¥ -t & o1 Bl
il -
i} i S
%S - " () Sttt
N Ul }: I TS
- DL oada '
%93 x01
AR AR
Wi e
2 8

RESN

EON3

RRIZ Vpp T4 2D/ A XWCHEELTFE W,

Vop T4 2D/ A XM 05V BLEICR2 8GN RETIEANHVETOT. GND /Sy —>

DOF[ZFEILICIET2CEELTFEN,

S5 GND #7215 Vpp & GND(S—GND) & Vs % GND(P—GND)Z BT 5 & /1 ZIRBEIEN &

DET,

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.

121015
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SANKEN ELECTRIC CO., LTD.

SI-6633C

[FiSi7

Package information

T-1 5V, TEBLUSET VR

Package type, physical dimensions and recommendation foot print

£

0.82x0.30mm

4.58x4.58mm

2 I0P VIEY BOTTOM VIEW
: ) B
2
i :
| E
! O
[ O
<t—-———r—— w O
i C
i C
i O
e ]
i )
E1 Pin Indicotor ¥ith Loser Hark £0. 3C#1 Pin Indicator)
l (#/16.10%S]
y i
FAN L e o O O = [ST5 0TS
fel D
2E S 2 FBIR GREE)
Recommendation foor print (red line)
COMMON DIMENSIONS
SHIL \DH WY |
A 0 70 0 75 0 80 0.50x8=4.00mm__.,
B 020 REF, i
b 0.18 0,23 0,78
I 2. 90 6.00 6. 10
B 143 4.5 L |
[ 5.90 6.00 610 £e
2 W13 1.5 073 51
e 0.50 BSC. ey
k 0.29 — — = _
L 0.3 0.42 0.5 =1z T
_ T
%ﬁ . mm

Dimensions in millimeters

i FAE : Cu

Material of terminal: Cu
W FALEE : Ni+Pd+Au (A7 U —)
Treatment of terminal : Ni + Pd +Au (Pb Free)

121015
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SANKEN ELECTRIC CO., LTD. SI-6633C
- 7258
Appearance
EEIE, BN B BRELBETHH L,
The body shall be clean and shall not bear any stain, rust or flaw.
- 7-31ER
Marking
AECHARICRSG, Oy FBEBEAGIKHEAALS L—FTHHNT3 2 &,
The type number and lot number shall be clearly marked by laser so that cannot be erased easily.
7-4 FRENEAR
Blanding
SI-6633C T—F Y
$1-6633C Marking Specification
[ [e][e]
/
/_YLin_
E & ?-9No A R
Discriminati | Mark No Contents
wes | o |[EEESTUR
Year *" |Thelast digit of year
AssyBRA HEZRFCRFRT 5.
Month by number or alphabet when assembly is started
1~9RAMEE M ~ g;
[1-9] in case from Januvary to September
HiEA & |10RDEZE  Tol#—)
Month =" |[10] in case October
TTADEE TNJ
[11] in case November
12RMEE by
[12] in case December
iH~108 71y
[1] in case from first to tenth
HER @ [11B~208 :T2)
Week i [2] in caes from eleventh to twentieth
218~318B 731
[3] in case from twenty first to thirty first
E®8a—F (AN (D
Control code &~
121015 SSJ-04457 16,21
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SANKEN ELECTRIC CO., LTD. SI-6633C
8 Motk
Packing specifications
Container/Material/The number of parts per reel
FT—E W& L, 2000pcs/E &9 B,
Container is taping. the number of parts is 2500pcs per reel.
WEIROTY hETINA CLHTT B,
Remainder is packed with combination with next lot.
8—2. T I
The material of taping
et
Material
TR AT 7—7"li& : 16[mm)]
Emboss tape The width of tape : 16mm
Y=
Reel 9330 [mm]
TIr—hER FAR 0.075%x380% 450 [mm]
laminate bag Size : 0.075%x380x 450 [mm]
p] FAX 340x360x 55 [mm]
Inner packing figure Size : 340x360x 55 [mm]
SE FAR" 350x370x230 [mm]
Outer packing figure Size : 350x370%230 [mm]
RRAVE 4 )—
4 reels(max) per 1 outer box
8—3. F—75IEHLK
Emboss tape diagram
\ L&&
\‘ TT—> 000000000O00O0
o) §\ ® lo Io Io ‘o
O0O0OO0O0O0O0O0O0O0OO0OO0OO O
< - > - >
c—5— IR J—5—
50 {84 Bh - b 50 {4 LA
Trailer Reader
Over 50pcs of vacant pocket Over 50pcs of vacant pocket
KU—F—&. bL—=5—8id. IN—F—TTe—hr—)lanNTNVBI &,
It is heat-sealed with cover tape in reader and trailer.
121015 SSJ-04457 17/°21
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SANKEN ELECTRIC CO., LTD.

SI-6633C
8—4. ME~E (KE )
Dimension, material and diagram
8—4—1. T>KRAF—7
Emboss tape
By SR QHE
1| CRAEEG FRGT OUNE A
$1.540.1400
12,08
.06 1,19 SEE NHE 3 ¢ L0 HIN
. ‘ 4.0 SEF WTE 1 :1 L7410
R OERI] —*—lr— / r”"fﬁ 1
-1~ ocbéoo oo@ooeoQo
R 0.3 My ) 511
T b £ NTE 3

i
& «

\ iﬁ.{%t&
¥
L- ! b
Ka \

boww figy ~owed

i( i H 1 H i zﬁ

Ao=6.30
Bo=6. 30
Ko=1. 10

SECTIIN A - A

8—4-2. U—)b
Reel

7-7" 08 : 16. Ommm
Wl :175F1.0mm
W2 ;21.5%+1.0mm

(B mm)

Dimension in millimeter

121015 SSJ-04457 18,21
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SANKEN ELECTRIC CO., LTD. SI-6633C

- 8—-5 RESKH

1. RERRINRE 5~30C « MAHRE 0% LT &L, REMBIZHEQENS 20BURELTLZE
S0, FFHRITBE 5~30C « HXEE 0% U T TREL T EE W,

Storage environment is below.

Temperature: 5 degrees-30 degrees

Humidity: 90% or below

Storage limitation is within 12month from packing date

2. LR 1 OREMRZBEZHAIT 125C, 20HOR—F 27 2ToTTEW,

W, T-E2JEEROT—TROY —JVIIHELHETIZH D T/ A.

N—=F 2 JIEZTOEEIT THeatproof) FZIRBERERND VHENELHEL-

BB LEA L TR=F T2 F>TFE N,

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 contro].

121015 SSJ-04457 19721
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SANKEN ELECTRIC CO., LTD. SI-6633C

9 EHLOER

Cautions and warnings

0¥y 7 AN+ (PWM, Dir, Decay, FG, FL, Break, Ena) 12 DWT
Logic inputs/output (PWM, Dir, Decay, FG, FL, Break, Ena)

* Logic A7 (PWM, Dir, Decay, Break, Ena) 1%, F—7 > TIREHALBEVWTFE N,
ERLIBWESIE, &7 Vpp XIZGND B EANDOERZTV., FIEOSBMICEELTTFI W,
KA—TTERLESE, /A X0OFERETHRNREIETZEANS D ET,

Be sure to prevent the logic inputs(PWM, Dir, Decay, Break, Ena) 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 177 (FG FL) ZHEALAVWESIE. %34 —7>XIZGnd ITLTTF X,
KVpp NDEHEIL, HRPDHIECHEELREERDDET.

When the logic output(FG, FL) is not used, be sure to keep it "OPEN" or Gnd.

*In case it is connected to VDD, it may cause the device's deterioration or/and breakdown.

RERREMEIZDNT

About the protection circuit operation

FEMIT, 2 DODORERBEREEEBAREZELTBOETY. N5 ORERBKIT
RIANRBRBZIFIF -2 boE2RM L THEET,
HNWELT, ARERICIVELZIRNF N RIANOHFFEFE A= HEICIIRLETE I A,
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.

ZOMDIEEREE
Notice
AEEIE. ATHFIIMOS HRZFERALTVWETOT, UTFTORBICEELTTFE N,

This driver has MOS inputs. Please notice as following contents.

FHEIDORELCTVEZIE, ERNOBECEEZ+HITT> TFEWN,
BICLAHEIBHERNRELLTVOT, +0REENMKRETT,
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.

F HEAN ICIKEHMS NBWE D ITANHF R EN S OREERT v &> TIVIERF
KEBLTFN,
TV P EROWFREEER L TRBMICTSEEDLETT,
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.

" VBB FIZBIT D, Y1 FAMOHEIME (X 2EF)V) IF-100V &735T
BUET,
HEIUCL DTN ZDHEPHBEEH LT 272012, TNAAZEROHSE
BT, WELIZDEOHBEBEEEZMA S I EPBRETY, T0EDHICE. BEX
DHREZTELZEFESMAZ L L, BELHBELZEME2TIERENT
EPRBETT,
ESD for minus side of Machine Model in VBB pin is -100V.
To avoid deterioration and the destruction of the device caused by static electricity, it is
necessary to reduce the electrostatic voltage of the charged object in environment where
handling a device. To achieve that, it is necessary to keep the electrostatic as low as
possible and to discharge the electric charge quickly.

121015 SSJ-04457 2021
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SANKEN ELECTRIC CO., LTD. SI-6633C

10. = DAh

other

FEXEHINTWIHEGIRCERAL. EALOZEELTRLAEDDOT, INSIRETIHELLL
WEWE=FDOTLEMEHE. AHFEHE. TOMDOEFOREMEICDOVWTHLR—EEEZAVERA.

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.

MAERE, EEEOM LB THNETA, FEKMURTIE. HIHERTORNM., SEORAITR
FeENFER A BROBEIC iDF%&LT ANEEH, IREY, H2NEESEREIERN
I3, HAZEOEEICRANVNT, EBOVAT AL THAREERFRUHERET > TIEE N,

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.

FEICEHINTVDERIL. —RETHREERERD. FHRE, BEMREES, FHIRSFER O
FEASNDZEEBERLTBDET, THEADKIL. MALKBZICESEITREND L TRAZE BFE
WWzUET,

BWEEENERINSE (ﬁm_% t%@‘fﬂﬁﬂ”‘tp‘ xﬁ{s%ﬂfiﬂ*l_\ B -BiiiEE, &%
ZRBIREONOEMZ TRWNOBRICTIE, HTEABRFERON THREOMALREFICES E i3
F1o k. :“iﬁﬁﬂéisﬁ,ﬁmw‘:biai

B TEWERENERE N RBEWILTEHESE. BT O6E, LMok d OERERL O
BEHOXEBICLSEENENRDEALBNTLEI N,

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.

%*i@?/\‘/fx%i‘ﬂ-iﬁﬁ‘ FleRINZeEA L EBEBERATOHE, EREIIHNTETAL—T1 >
JEEDBEFTIMIED, FEEICKESEENVELET.

FTAVL—T42T tbéﬂ;ﬁfﬁ:%ﬁ@%it WA LT 2720, SEKE b\bﬁﬁéwmbtﬁbﬁ:ﬁ[ﬂ% ﬁb?’:_
D, Y=DR ) A XREXCDVWTERBTDIEEZETVNET. T4 L—TF 4 X TETIERIIE. —MHK
BE. Bifl. BHREOBKWA LA, BHEBE, BEREOREAN X, #%ﬁiij/\’r XODQE%
WEBBAANVANHYET, INH5DA ML AR, BENOEERWITRRE. B/MEKDOWTHEET S
BENRHD LT,

BRBNT—=FNAZARNT—=FTNA 2N IC 13, BETCRBEPKEHEAMRBE T 0T 4 L—F 4 > T OR
BN, BRIEZRESEZADERLAVIETOTHAICIEELIEE N,

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.

AFIEBINTVIHFOIHERAIHZ> T INSOHEFITMOER - FH EHAEHEDHE.
g, NS ORFITWER, LENTOMMTSNONT - AR EITHEITIE, FREFOREK
BRNWTEDIYAY & ZRFEOLIT> T ES N,

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.

AEIEH SN HRREIARRFAZ L TBD A,

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

BAYRAEN TOEHZE, HEETEIIS I TNV ODWTELHEI-UEEZAVER A,

Sanken assumes no responsibility for any troubles, such as dropping products caused durmg
transportation out of Sanken’s distribution network.
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