SANKEN ELECTRIC CO., LTD.

SI-6633M

Scope

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.

Outline

Type Monolithic integrated circuit

Structure Plastic molded (transfer mold)
P 3 phase brushless motor driver

Applications (Trapezoidal Current Control.)

Absolute maximum ratings

Items Symbol Condition Limit Unit
Power supply voltage Vis 38 \Y
Output voltage Vour Vge \Y
Output current * louriaw =2 A
louT(Peaky | tw<500msec/Duty<10% +4 A
Logic input voltage VIN(Logic) -0.3~5.5 V
Analog voltage V IN(Analog) -0.3~6 V
Sense voltage Veense +0.5 vV
Power dissipation PD SK evaluation board 2.9 w
Junction temperature T, 150 C
Storage temperature Ty -40~150 C
Ambient temperature Ta -20~85 C

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;).

Peak current is guaranteed by design.
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SANKEN ELECTRIC CO., LTD.

SI-6633M

Electrical characteristics

Recommendable Operating Range

Item Symbol Limit Unit Remark

Power supply voltage Vgg 10 to 30 V Normal operation
Logic input voltage V IN(Logic) 0to5.5 \Y%

Analog input voltage VN(Analog) 0to 5.5 V Except for Ref pin

Ref input voltage VRef 0.5t05.5 \Y S#(;;ernot.g(\:;:.uracy Is going down

Sense voltage Vsen +0.5 \Y
Package temperature Tc 105 C
Ambient temperature Ta -20 to 85 °C

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

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

Limit . .
Item Symbol - Unit Condition
Min. Typ. Max.
Power supply voltage range A\ 10 - Vigeov \ Motor operation
Charge pump voltage Vep 6 7.5 9 V | Output disable, VCP-VBB voltage
Charge pump frequency fep 90 120 150 kHz
lgs 5 10 15 mA | Output disable
Power supply current V=38V
lgesTRY - 100 500 MA | Vstey=2.5V
loke -200 -100 -50 HA | VEe=38V. Vour=0V
Output leak current
loLkH 50 100 200 MA | VEe=Vour=38V
MOSFET ON resistance Rps(on) 0.1 0.2 0.3 Q Ips=2.0A. S pin connected to GND
Body diode forward voltage Vsp 0.8 1.1 14 \Y/ Isp=2.0A
VsteyL 0 - 0.8 \%
STBY pin input voltage VsteYH 25 - Vob \Y/
AVsry 0.1 0.25 0.4 \Y/ Hysteresis
STBY pin input current Isteve 0 £l 210 hA
IsteyYH 20 50 100 HA | Vstey=bV
VinPL 0 - 0.8 \
Logic input voltage VnpH 35 - Vpp V Enable. Brake.
AV np 1 15 2 \Y Hysteresis Dir, SRMD.
o IinpL 0 +1 £10 A V=0V Decay. PWM
Logic input current
linpH 0 +1 +10 HA V=55V
REF pin input current Irer -5 -0.5 1 HA | Vger=0t0 5.5V
REF pin input current Vree 0.5 - 55 \Y
SEN pin input current lsen 0 +2.5 +10 HA | Vsen=0 to 0.5V
Current sensing divider ratio Vsen/Vrer -10 - 10 % | Vger=5.5V
Current sensing filter time tLPESEN 0.6 1.8 3 Us
CPWM pin threshold voltage Verwm L1 LS L9 v
V cpwimH 3 35 4 \%
CPWM pin frequency fepwmi 15 25 35 kHz | Cpywm=1000pF
CLD pin frequency felo 54 64 74 Hz |C.p=0.1pF
Power supply voltage range Vgs 10 - Vigeov \ Motor operation
Charge pump voltage Vep 6 7.5 9 V | Output disable, VCP-VBB voltage
Charge pump frequency fep 90 120 150 kHz
AIN pin input current lain -1 -0.5 1 MA  JAINP, AINN pin, Von=0to 5.5V
V A0ENA - 1.2 VepwmL \Y AOUT pin voltage rising
AOUT pin threshold voltage Viaoenane 0.05 01 0.15 v Hysteresis geus?garllnteed by
AOUT pin max output voltage V A0UTH VepwmH 4 4.45 \Y Output PWM operating
AOUT pin input voltage range V aouUTEI 45 - 5.5 V | Output 100% ON
AOQUT pin max output current laout 7.5 - - mA | Vaour=0V
AOUT pin pull-down resistance Raout 25 325 40 k@ |Vaour=2.5V
FLAG pin output voltage VEeLAcoN) 0.1 0.2 0.5 \ lrLac=2mA FLAG
FLAG pin leak current leLaG(oER) 0 - 20 MA | VELag=b.5V
FG pin output voltage VEeGon) 0.1 0.2 0.5 \ lrc=2mA G
FG pin leak current lecorr) 0 - 20 MA | Ves=5.5V
® Typ data is for reference only.
® Negative current is defined as coming out of the specified pin.
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SANKEN ELECTRIC CO., LTD. SI-6633M
Electrical Characteristic(continued) (T,=25°C,Vgg =24V, Vpp=5V, Unless Otherwise Noted.)
Limit . L.
Item Symbol - Unit Condition
Min. Typ. Max.
V 7 7.5 9 V | VBBrisin
VBB under voltage lock out =l _g Vep= VetV
VBBUVhys 0.1 0.3 0.5 \Y Hysteresis
Vsgov 34 35 375 \Y/ VBB rising .
Over voltage threshold - Stop operation
VBBOVhys 15 2 2.5 \Y Hysteresis
VocrLs 1 1.3 15 \Y/ OUT-GND voltage, Low side detect
Over current detect voltage - -
VocpHs 0.7 1.0 1.3 \Y/ VBB-OUT voltage, High side detect
Over current filter time tLproc - 0.6 tUprsEN Us
T 150 165 - °C | Temperature risin
Thermal shutdown =L - 4 - g
ATrsp - 50 - C | Hysteresis Guaranteed by
Tra - 120 - °C | Temperature rising |design
Thermal alarm -
AT1a - 10 - °C Hysteresis
tepon - 2.3 - Us HALL input to output ON
. trpoRF - 2.1 - pus | HALL input to output OFF
Propagation delay .
tpoPWMON - 11 - us PWM . input to output ON
tPDPWMOFF - 0.9 - us < | PWM input to output OFF
Dead time tbEAD 100 300 800 ns
Hall input current lnaLL -2 -0.5 1 HA  |V|\=0.2 t0 4.2V
Common mode voltage range Vemr 0.2 - 3.5 \Y/
AC input voltage range VHALL 60 - - mV
Hysteresis Vhvs - 20 VhaLL mV | Guaranteed by design
Pulse reject filter toutse 1 2 3 Us

® Typ data is for reference only.
® Negative current is defined as coming out of the specified pin.
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SANKEN ELECTRIC CO., LTD.

SI-6633M
Power dissipation
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SANKEN ELECTRIC CO., LTD.

SI-6633M

Excitation control input (Hall and Logic input)

Truth table
nput Output status
Status DIR=H (L)
HallU*! | HallV*' | HallW*' | Enable Brake OuTU OuUTVv OuTwW
F1 + - + L H H (L) LH) 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 L (H) H (L)
Error - - - X H / Z VA
Error + + + X H Z Z YA
Brake X X X L L L L L
Disable*? X X X H X Z Z Z
%1 Hallu, HallV, Hallw :~+=H+>H- . -’ =H+<H-

%2 There are conditions for the device to be disable

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

and HW-
Refer to “10.12 Enable and Brake” for disable operation
Stand-By pin
Truth table
STBY Status

L Operation mode

H Stand-By mode
In stand-by mode, some internal circuits are shut down with bias current being cut.
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SANKEN ELECTRIC CO., LTD. SI-6633M

FLAG output

Truth table
Status Fault
Normal Output OFF (High impedance)
Fault L

Below are the fault conditions.
(@D Under voltage lock out for VBB (internal regulator)
@ Under voltage lock out for charge pump
@ Overvoltage
@ Thermal alarm
® torroce after over current detection
©® Lock detection
Please take care for FLAG output due to the internal circuit may not be fixed with VBB

being low.
FG signal
Timing chart
| | | | | | | | |
| | | | | | | |
| | | | | | | |
DIR | | | | | | | |
| | | | | | | |
| | | | | T T T
I I | | | | | —
| | | | | | |
Hallu I I I I I I I
| | | | | | |
| | [ [ | [ [
| ! ! | ! !
Hallv | l l l l l
| | | | | |
| | | | | |
—_ | | Il Il Il |
Hallw l l : : : :
| | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | : | | |
FG :
| | | | | | | | |
Refer to “10.1 Hall and Logic input” on HalU, HallV and HallW
FG is toggled by each phase changed
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SANKEN ELECTRIC CO., LTD.

SI-6633M

Internal PWM control

Timing chart

| | |
| | |
1 | \ | |
[ [ |
CPWM i L ¥ :
il i il 0.1XREF :
Yy 4 l L -
1 v 1 SEN
I e N | —p
\/ _/‘ \/ y \/ Enlargement ] Blanking time |
S | E | A== -~ by filter !
SEN i \ !
_ i | ouUTx
I [ ! I — |
I -.\ | .,' I !
OUTX ON OFF '\ /
— - Z
! 7 !
(3% The value is typical in the timing chart)
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.
Internal PWM is active in off time, but the device has blanking time that is almost same as
tLpFsen.
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SANKEN ELECTRIC CO., LTD. SI-6633M

External PWM control

Timing chart
=—100% On time—

| [ | I I o | I |
| [ | I I I |
45 _ .. [ P I B P P, dd— . I R
| o | | I | | |
| o | 1 | |
Rt Al & kit Rkl f ety ﬁﬁﬁ """ r““%ﬁﬁ“ 1=AT (I By
bl 1 bl SR . 4 S 174 1
[ b Bl : LR . N | |
CPWM | i B H Ak 1N | ¥
oo : IH - IH [ | A
; HE fl . [ [ | al
1, H [ H (K | | (K | H | |
e I i [ ] ] | |
AOUT Al P < H K4 (R [ I
7 [ 1y ] [ |
S [ 1 1 R [ N
15V & — 4 N LA TP AP ) _I._,_ JE O L, I_ PRI S P () ‘) ==
| [ | I I [ | I |
12V -~ [ I [ ) " [ I 11 11V
! b ! Forced off time Forced off time b H ~N—
| o | > - s - | 1
Out state o | ! A [ | I |
. | [ | ! [ [ | R
] L Il Il ] L | L
Disable [ 'O o u : : u H Disable
1 i i 11
| [ | [N S o ] I |
I [ I n I [ i I |

(3% The value is typical in the timing chart)
Outputs are disable below 1.2V (typ, the voltage rising) on AOUT pin.
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.
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.
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SANKEN ELECTRIC CO., LTD.

SI-6633M

PWM control (PWM and Decay)

A phase
H/S on <

B phase
L/Son 2

Decay

PWM

10

N

off time in “10.6 external PWM control” make the outputs be OFF.

H/S

L/S

L/S

H/S

Timing chart

ON

ON

OFF

ON

OFF

OFF

OFF

ON

OFF

ON

This diagram only shows the relation between PWM pin and output. However, the forced

Please tie to “L” when not using this function.
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SANKEN ELECTRIC CO., LTD.

SI-6633M

PWM and Synchronous rectification (Decay pin and SRMD pin)

SRMD="L’ (passive mode)

PWM chopping =~ ON x

A phase
H/S on

Decay="H’
(Fast Decay)

Decay="L’
(Slow Decay)

<

B phas
L/S ori

{

State

OUT pin

\oltage

A phase—B phase

B phase— A phase

-

B phase {

L/S on

State

A phase—B phase

B phase—A phase |

Timing chart

OFF

L/S ON H/S ON

H/S ON H/S ON H/S ON

H/S ON L/S ON L/S ON

(3 The value is typical in the timing chart)

The device stop the synchronous rectification in PWM off time if the voltage on OUT pin,
where low side is ON, is over -40mV (typ, room temp).
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SANKEN ELECTRIC CO., LTD SI-6633M
SRMD="H’ (Active mode)
Timing chart
| | | |
PWM chopping  ON l OFF l ON OFF ON l OFF ON
~ ! ! ! ! ! i
State  H/soN L/S ON H/S ON L/S ON H/S ON L/S ON H/S ON
| | | | | |
A phase OUT pln | | | | | |
H/S on \oltage
Decay="H’ /\ I } | }
(Fast Decay) } } } } } }
B phase { ‘ ‘ ‘
State  L/son H/S ON L/S ON H/S ON L/S ON H/S ON L/S ON
L/S on x x | | x !
T - - |
M " el L
Big—AE 1 1 1 1 L
| | | 1 Do
| | | | |
| | | | | |
State /s on L/S ON H/S ON L/S ON H/S ON L/SON | H/S ON
A phas OUT pin | | | | 1 P
H/S on Voltage :
, 40m\ :’::i’:;:f:iﬁ P e == ——----
Decay="L" | | | | |
(Slow Decay) 5 h } } } } } | }
as ‘ ‘ ‘ ‘ ‘ —
L/g on State | | o Lson | | -
: : : I ]
| | | | | |
| ‘ | } | ! }
| ] | | P
1 1 H i T o
_ | | | | |

(3 The value is typlcal in the timing chart)

Synchronous rectification is active in PWM OFF (current recirculation) without monitor

on OUT pin.
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: Same as short brake

» Fast Decay: Reverse current starts to flow.
In_the application 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

12,727

61426-01



SANKEN ELECTRIC CO., LTD. SI-6633M

Disable function for synchronous rectification (Fast decay only)

Internal Count

I I I
| | |
PWM chopping ON X OFF X ON X OFF X ON X OFF XON XOFF
I I I I
I I I I
I I I
I d
d I I
I I I
I
I
I
[
I
I

—

ON
H/S OFF

A phase < | | | | |
H/S on

N
L/8 OFF

H/S "
B phase Z I I I I I

L/S on o | | | |
L/s oN

A

OFF

| | | | |
A\ ' ' ' ' '

The device stops synchronous rectification when PWM OFF keeps for 7 cycles of CPWM.
Synchronous rectification is not activated when in brake mode.
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SANKEN ELECTRIC CO., LTD. SI-6633M

Over current protection

Timing chart

le————————  Outputs 10FF >
|

|
|
H/S OUTx \ |
i i
125V = — = 5= VBB-0.9Y — === = — = —-
L/S OUTx /

Internal Count 0

e e i

|
Outputi’'L’

gL Output 27

(3%The value is typical in the timing chart)

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

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

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

There is time difference between release for FL and actual output on.

121022 14,727

61426-01



SANKEN ELECTRIC CO.

, LTD.

SI-6633M

Motor lock

RST J

H

Timing chart
|

Internal Count :XEX 1 X 2

0

-

128

D &

FLAG

I
|
|
|
T
|
|
|
J
1
|

127 X
|
|
|
|

Output "2’
Output "L’

|

|

|

:

|

:

| |

Y AVAVAYAVAVAVAVAVAVAVA VAVAVAVAVAVAVAVAVAVAVAY

|

|

T

|

|

|

* ON?

|

T

| |
Lock detection is active in operation only (Enable=L and Brake=H)
The device recognizes lock condition if RST signal (H) is not for about 128 cycles of CLD.
RST means internal signal showing release lock condition as in hall input changing. Please

refer to timing chart in 10.12 Enable and Brake, or refer to 11.9 Lock detect.
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SANKEN ELECTRIC CO., LTD. SI-6633M

Enable and Brake

Timing chart
|

| | | | | |
| | ! | ] ]
| | | | | |
Enable I I I I I I
| | | | | |
T T | T | |
| | | | | | | | | | |
| | | | | | | | | | |
| | | | | | |
Brake I I I I [ I
| | | | | | |
| | | | | | | | | | |
| | | | | |
| | | | | | | | | | |
i\, VLAANANNNANANNANNV VNV
| | | | | | | | |
11 2 | | | 11 2 3 41 | | 11 2 | |
| | | | | | | | | | |
| | | | | | | | | | |
| | | |
LD counter Operatlonx Reset * XOperatlon x Reset XOperatlon x Reset | | XOperatlon X Reset ~ | |
| | | |
T T T T
| | | |
| | | | |
i D|sab|e' Disable |
operational state Rotate Blake Rotate | Rotate |
1 1
| |

Enable pin has two functions with priority below.
@ Reset for lock counter
» Lock counter is reset for Enable being high.
@ Enable/Disable operation for output
> The device makes output disable at 4™ bottom on CPWM oscillation waveform
after down-edge of Enable signal.
» The device makes output enable at the first on trigger (the bottom of CPWM
wave from) after Enable pin changing from “H” to “L”.
Brake signal is neglected for Enable being high.
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SANKEN ELECTRIC CO., LTD. SI-6633M
5 Block diagram (Connection diagram)
Internal functional block diagram
L [l L=
| t t
[sTeY }—— STBY_IN Int. Reg 1 Int. Reg 2 Charge Pump
OVP (Logic) (Analog)
@
| ||
UvVLO 1
| Gate s
: Lou |
Hall Amp Drive L
& 15
Comm Logic |
OC&NV —
Detect
@
|
ke
ll_}
Gate —=
Control Logic Drive &E
1le
I )
OC&NV H
Detect
FG | |
Gen =1
[ I
Gate —
Lock Detect |— Drive {ouw ]
|_ ocp ,'j}
Timer |
OC&NV —
PWM Detect
&SR _|
Control
Logic I:Sj
[} ——
External
PWM Internal
B o PWM o PWM ['sen |
’l‘ 0SsC
I R
it ki nati
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SANKEN ELECTRIC CO., LTD.

SI-6633M

Pin Assignment (Terminal Functions)

Ne Pin name Function

1 HWM Hall input W-

2 HWP Hall input W+

3 HVM Hall input V-

4 HVP Hall input V+

5 HUM Hall input U-

6 HUP Hall input U+

7 Decay Select for decay mode

8 SRMD Select for synchronous rectification
9 FLAG Output for protection detected
10 CLD Setting for lock detection timer
11 STBY Stand-by input

12 GND Ground

13 VBB Motor power supply

14 VBB Motor power supply

15 CP Reservoir pin for charge pump
16 CPH Pumping for charge pump - High
17 CPL Pumping for charge pump.- Low
18 AOUT Amplifier output and 100% ON input
19 AINN Minus pin for amplifier input
20 AINP Plus pin for amplifier input

21 CPWM Setting pin for PWM frequency
22 FG Output for FG signal

23 Enable Reset for lock counter and Enable input
24 PWM External PWM control input
25 Dir Direction input

26 Brake Brake input

27 REF Analog input for internal PWM current control
28 Outw Output for W phase

29 N.C. No Connection

30 GND Ground

31 SEN Current sensing input

32 S Source pin

33 N.C. No Connection

34 OutVv Output for V phase

35 N.C. No Connection

36 OutU Output for U phase

2Two GND pins should be connected together to ground line on PCB, two VBB pins should be

connected together to VBB line.
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SI-6633M

SANKEN ELECTRIC CO., LTD.

Pin Assignment Diagram

Mo |
ON|
ano |

N3s |

ON|
AnO |
ON|

nno [

| REF

| Brake

Dir

PWM

Enable

FG

CPWM

AINP

AINN

27

r——-

1

——

20

r——-

2 |
—— —

r——-

25

—_—

r——-

24

—_—

r——-
23

SI-6633M |

5 |
- ——d

r——-

—_—

r——-
21

7
—_—

r——-

20

g |
—— —

r——-
19

9 |
- ——d

HWM

HWP

HVM

HVP

HUM

HUP

Decay

SRMD

FLAG

1lnov

1d0

HdO

dO

SISTAN

gaAn

aNoD

AdlS

aio
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SANKEN ELECTRIC CO., LTD.

SI-6633M

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

VBB=10~30V

%

gaaA

T ¥
;;CZ Cc1

el
RI 17 16 15 13
S
9
=
1
24
R3 0™
26
R4 p—o™0
25
R5 p—o™o
7
R6 p—o™0
SRMD
8
R7 p—o™0
Enabl S1-6633M
oo 23

VAINP

VREF

Component value for reference

Cl : 100pF/50V R1 : 1kQ CLD*!
C2%1 . 0.1uF/50V R2 : 10kQ CPWM*!
C3 : 0.1pF/16Vv R3 : 10kQ Rg¥1%2
C4  : 0.1pF/50Vv R4 : 10kQ
C5 : (option) R5 : 10kQ
C6 : (option) R6 : 10kQ

R7 : 10kQ

: 0.1pF
: 1000pF
: 0.1Q

2% 1: These components should be mounted as close to the device as possible.

2 Care should be taken with power dissipation.

Y 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.
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SANKEN ELECTRIC CO., LTD.

SI-6633M

7 Package information

7-1 Package type, physical dimensions and recommendation foot print

TP VIEW BOTTOM VIEY
Arrg— . .
W2 [l 5E]
i s
| ;
| d
[y ISR, S " :
| d
i O
. d
| O
é [ 7]

0 %41 in [ndicator)

98|mr.mnm4§4 _—

Recommended foot print (red line)

(4N DIMENSIONS

MR ADY TR :

A 0.70 0.75 [if:i

W 0.20 R,

b 0.18 0.23.0N 028 pie

D 5.90 6,00 610 |

02 143 458 NE

: 590 [ 600 610 §§

£ 4,43 1.5 473 5; =

e 0.50 3SC. °|

L

0.3 0.42 0. 3¢

Dimensions in millimeters
Material of terminal: Cu
Treatment of terminal : Ni + Pd +Au (Pb Free)
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SANKEN ELECTRIC CO., LTD. SI-6633M

7-2 Appearance

The body shall be clean and shall not bear any stain, rust or flaw.
7-3 Marking

The type number and lot number shall be clearly marked by laser so that cannot be erased easily.
7-4 Blanding

SI-6633M Marking Specification

s| [1]1e][6][3][3][m]

e b L e led ) Led

A emEBrsmErallresl g

A1 [s] k]3] [2] [3

71 5 6] 7] [B] [@

p lpin

(f-{”’

Division Mark Mo. Contents
Year T The last digit of year

IMonth by number or alphabet when assembly is started

[1-9] in case from January to September

Month @ [10] in case October

[11] incase Movember

[12]incase December

[1]in case from first to tenth

Week @ [2] in case from eleventh to twentieth

[3] in case from twenty to thirty first

Control code | @~
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SANKEN ELECTRIC CO., LTD SI-6633M
8 Packing specifications
8 — 1. Container/Material/The number of parts per reel
Container is taping. the number of parts is 2500pcs per reel.
Remainder is packed with combination with next lot.
8 — 2. The material of taping
Material
Emboss tape The width of tape : 16mm
Reel ¢330 [mm]
laminate bag Size : 0.075x380x% 450 [mm]
Inner packing figure Size : 340x360x 55 [mm]
Outer packing figure Size : 350x370x230 [mm]
4 reels(max) per 1 outer box
8 — 3. Emboss tape diagram
TTT——> 000000000000
‘. [ ] ‘. ‘. ®
OHONONONONONONONO)
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Trailer Iy ed Reader
Over 50pcs of vacant pocket Over 50pcs of vacant pocket
It is heat-sealed with cover tape in reader and trailer.
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8 — 4. Dimension, material and diagram

8 —4 — 1. Emboss tape
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Tape width : 16. Ommm
W1 :175%£1.0mm
W2 :21.5%+1.0mm
Detail of shaft hole
Dimension in millimeter
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+8—5 Storage condition

1. Storage environment is below.

Temperature: 5 degrees-30 degrees

Humidity: 90% or below

Storage limitation is within 12month from packing date

2. Ifthe 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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9 Cautions and warnings
Logic inputs/output (PWM, Dir, Decay, SRMD, FG, FL, Break, Enable, STBY)

« 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.

+ 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.

About the protection circuit operation

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.

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

+ 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.

+ 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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10. other

® 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.

® 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.

® 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.

® 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.

® 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.

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

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