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Motor Driver ICs for 3-phase Brushless Motors (250 V-650 V Transistors)

This guide introduces Sanken’s motor driver ICs, which integrate the following components into a single package: 3-phase
inverter bridges using power transistors, gate driver circuits and bootstrap diodes. Your motor circuit can be downsized effectively
with these ICs. Our large selection of ICs will help you find the best match for your application.

(1) External bootstrap diode should be added

1-shunt (2) Built-in junction temperature monitor
3-shunt : Under Development
SMD SX6812xM 600V, 1.5t02.0 A
Hall element input supported
‘__ SX6820xM 250V, 2.0 A
ZIP (Fully Molded) g Sensorless vector control 600V, 1.5t02.0 A
SMA6821MH 250V, 2.0 : .
ZIP (with Heatsink)
m SLA6846MH (1 600V, 5.0 A
DIP

ZIP (with Heatsink) SIM689xM/MD/MDN @ 600V, 2.5 t0 10 A

SLA6826MMH 250V, 2.0A

SIM2-151AB 600V, 15 A
600V, 15 A
SLA6868MH/70MH 500V, 2.5t0 3.0A SCM1242MA
(2) 600V, 15 A
SLA6805MH) 600V, 3.0 A SCM1272MA
SCM126xMF 600V, 10t0 20 A
DIP SCM127xMF®@ 600V, 15t030 A
SIM2602M 600V, 5.0 A P
Hall element input supported SCM2007MKF ’
SCM2008MKF 600V, 30 A
i ! SAM265M50BS3 650V, 50 A

SGEO004 May 20, 2024 SANKEN ELECTRIC CO., LTD. P.2



Applications: 3-phase Brushless Motor Driver ICs (250 V=650 V)

Drum

Fan Fan
Fan
Fan & Compressor Compressor Pump Compressor Compressor
Indoor Washer ][ Washer Air Conditioner Commercial Air Conditioner
A.C. Unit Fan Fan Compressor Compressor Compressor

Outdoor
A.C. Unit Fan

Refrigerator
Compressor

Washer Drum

Fan

SLA68OSMH >

SLA6826MH >

SMAG6821MH »

SLA6868/70MH »| SLA6846MH

Commercial Air Conditioner

SAM265M50BS3

SCM127xMF
SCM2007/08MKF
SCM126xMF

SCM1242MA

*Built-in sensorless SCM1272MA
vector control f 1-shunt Detection Type
’ SX6312xM SIM2602M  » w 3-shunt Detection Type

e * -
SX6820xM SIM689XM/MI3//MDN SIM2-151AB Motor Current (A)
77 >
0 1 2 3 5 10 15 20 25 30 50
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Product Lists: 3-phase Brushless Motor Driver ICs (250 V-650 V) (1/3)

The following tables show our 3-phase brushless motor driver ICs that have 250-1200 V power transistors.
Our extensive range of ICs will give you application-based choices.

@ 1-shunt Detection Type *Bootstrap diodes with current limiting resistors
Breakdown Input
Series Package voltage Features
voltage
level
2IP24 33V
20A SMA6821MH 250V ...~"" /5 oV Built-in — 150 °C — » Regulator output p.7
Z1P24 33V i o > |
20A SLA6826MH 250V (Heatsink) /5.0V Built-in — 150 °C — Regulator output p.7
SLA6868MH 3.3V - - ° S
25t03A SLAGS7OMH 500V m /5.0V Built-in | Built-in 135 °C |[>» Overcurrent limiting p.8
ZIP23
Heatsink .
3A SLA6805MH sooy | Heatsink) 3.3V — | Builtin | = _ 0.9
/5.0V
DIP40 » Hall element input
ted
A IM2602M v | — | Built-in | Built-i — | 130° ~RRSE p.1
5 SIM260 600 \ uilt-in | Built-in 30 0C | o or output 0
» Overcurrent limiting
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Product Lists: 3-phase Brushless Motor Driver ICs (250 V-650 V) (2/3) m

@ 3-shunt Detection Type *Bootstrap diodes with current limiting resistors
Breakdown Input
Package voltage Features
voltage
level
SOP36 . . » Hall element input supported
1. 2 12 — Built- Built- — 130° A1
5to2A SX6812xM 600 V uilt-in uilt-in 30 °C > Regulator output p
' » Built-in sensorless vector
250V " . i o control
15t02A SX6820xM 600V Built-in [ Built-in 135 °C > Simultaneous p.13
On-state prevention
SIM689XM/ DIP40 ‘ 33V . o . _
25t010A MD/MDN 600V ™ /5.0V Built-in v 150 °C |» Built-in temperature monitor | p.16
5A SLA6846MH 600V ZIP24 3.3V 150 °C » Regulat tput 18
(Heatsink) /5.0V egulator outpu p.
DIP40 . i I .
15A SIM2-151AB 600 V w /3530\\// Built-in v — 120 °C [> Built-in temperature monitor | p.19
15A SCM1242MA 600V DIP33 /35?;)\</ Built-in v — 150 °C p.20
33V . o o :
15A SCM1272MA 600V /5.0V Built-in v — 150 °C |>» Built-in temperature monitor | p.21
DIP33 3.3V » Simultaneous
1 2 12 Built-i Built-i — 150 ° .22
0to20A [ SCM126xMF 600 V (Heatsink) /5.0V uilt-in uilt-in 50 °C on-state prevention p
33V » Built-in temperature monitor
15to30A | SCM127xMF 600 V /5' oV Built-in | Built-in — — » Simultaneous p.23
' on-state prevention
Py v 3.3V o - i :
20to 30 A | SCM200xMKF 600 V /5.0V Built-in [ Built-in — — » Built-in NTC thermistor p.24
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Product Lists: 3-phase Brushless Motor Driver ICs (250 V-650 V) (3/3)

@ 3-shunt Detection Type *Bootstrap diodes with current limiting resistors

Breakdown Input
Series Package voltage  Dgoor™ OCP Features
voltage level

33V
/5.0V

50A SAM265M50BS3 650V Built-in v — — > Built-in thermistor p.25
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250V, 2.0 A, 3-phase Brushless Motor Driver ICs

SMA/SLA682xMH Series | 1-shunt Detection Type |

Package Block Diagram
| 24 VB1 VB2 VB3
BootDi Rep
Fully molded VD »
L Pt VBB1
Lo I
VCCI1 . VBB2
[UVLO] [UVLO |[UVLO][UVLO ]
[ [ [ [
'_
LF No. 2451 LF No. 2175 Em; Input High Side || E}J Tt ".:}
Logic Level Shift Driver
HIN3
COM1

U

\%
W1
W2

Thermal
VREG UVLO Detect

LF No. 2452 LF No. 2171

| — — —
::m; Inpgt Low. Side —, KDL}J J Kl;}
LIN3 Logic Driver
COM2 LS2
Features o —& s
€ Built-in Bootstrap Diodes with Current Limiting
Resistors
@ Built-in Low Dissipation Power MOSFETs Selection Guide
€ 7.5V Regulator Output "
€ CMOS-compatible Input (3.3 V or5V) Package Part Number Vpss o an;?(N)
® Protections: . With heatsink | SLA6826MH 250 V 2.0A 150
Thermal Detection (TD): 150 °C (typ.)
Undervoltage Lockout for Power Supply (UVLO) Fully molded SMAG821MH 250V 2.0A 150
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500V, 2.5 A-3.0 A, 3-phase Brushless Motor Driver ICs

SLA6868MH, SLA6870MH | 1-shunt Detection Type |

Package Block Diagram (Power MOSFET Type)
Z|P24 VB1 VB2 VB3
@, @ €,
with aluminum heatsink BOMI e
VCC1 (4 >t
| 0 N 49veB

[uvio |

High-side
Level Shift Driver

[uvio | [ uvLo | [ uvio ]
et [

YyYvy

LF No. 2175 LF No. 2171 HIN3 (D

w1
w2

O
c <

Features
o ) ) L. . ::::; & Input L ogic :: Low-side _|E} ﬁE} FE
€ Built-in Bootstrap Diodes with Current Limiting Resistors LiNs & (OCP reset) | Driver
. o [ 4 )
€ CMOS-compatible Input (3.3V or5V) coma Thermal | o
Shutdown LS2
H . SD2 @ - ¢ OCP, OCL {16 LS1
€ Protections: %
I Y
Overcurrent Protection (OCP) ORCCL
Overcurrent Limit (OCL)

Undervoltage Lockout for Power Supply (UVLO) Selection Guide
Thermal Shutdown (TSD): 135 °C (typ.)

Part Number Ros(on) Max.

SLA6868MH 25A 240
500 V

SLA6870MH 3.0A 1.7 Q
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600V, 3.0 A, 3-phase Brushless Motor Driver IC

SLA6805 M H | 1-shunt Detection Type I

Package Block Diagram

ZIP23
with aluminum heatsink

VB1(2) VB2(3) VB3(4)

VCC1(5) O

—E@VBB1(10)
VBB2(11)

[UVLOo | [UvLo | [UVLO | [UVLO |
HINT(9) Input High Side K} K} K}
HIN2(8) Q) Logic Level Shift Driver
» HIN3(7) QO

COM1(6) O

|
V(13)
W1(12)
w2(14)

Input Logic : Low Side I\/A} |—| I\/A} I\/A}
(OCP reset) L Driver

—i LS2(15)

Ls1(17)

LF No. 2151 LF No. 2153 VEC2(23)0

LIN1(20) O
LIN2(19) O
LIN3(18) O

COoM2(21) O

FO(22) O-= OoCP
Features ;f

RCIN(16)
€ CMOS-compatible Input (3.3 V or5V)

€ Protections:
Overcurrent Protection (OCP) with Adjustable OCP
Hold Time
Undervoltage Lockout for Power Supply (UVLO) Part Number Veg(san) tYP-

SLA6805MH 600 V 3.0A 1.75V

Selection Guide
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Hall Element Input Supported, 600 V, 5.0 A, 3-phase Brushless Motor Driver IC

SI M 2602M | 1-shunt Detection Type I

Package Block Diagram (IGBT Type)
DIP40
uvLoVvCC
VREG(6) (5vV/R3%GmA) UVLO VREG |—)| Reset |
uUvLO uvLO
osc |—)| Triangle wave (VCC/5V) (VB)
HUP Sine wave HIN ]
HUN(@9 matrix H|N2: ! N
HVPE3 osition .' 1 igh-side
Size: 36.0X14.8X4.0 mm HVNE csimatin Drive system H|N3| i aer
LE No. 2972 :\\,IVVI\P‘ 5'- matrix control circuit |_|Nli : e
LIN2' =)
otiton | eI
—Featu res c(ije?ectiotn i : = :
. . . . . oy . ) 2 |
€ Built-in Bootstrap Diodes with Current Limiting vsrdd _T i; | Low-side driver
. Control circuit |
Resistors MLP G i I
CW/CCW converter T i :
€ Hall Element Input Supported FesEL®) S o A B
ocpr(d ocCL/ocp : |
com1Qd) |
€ 5V Reference Voltage Output for Power Supply comaghe- | Y- - TR jupoy o BEERIEL
COM3@0r-e &
such as Hall Sensor
€ Overcurrent Limit (OCL) Selection Guide
€ Protections: Output

Part Number ,
Overcurrent Protection (OCP) Transistor

UnderVOItage Lockout for Power Supply (UVLO) SIM2602M IGBT + FRD 600 V 50A 1.75V
Thermal Shutdown (TSD): 130 °C (typ.)

Locked Motor Protection
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Hall Element Input Supported, 600 V, 5.0 A, 3-phase Brushless Motor Driver IC

SI M ZGOZM | 1-shunt Detection Type I

We offer the dedicated GUI (Graphical User Interface) for this product to help you set parameters effortlessly.
You can easily tune a phase advance angle by connecting the SIM2602M and your PC directly with a
communication cable.

€ GUI for SIM2602M € Schematic View of System
:ﬂ ——— 7 ——————— .....:::.:: .....
Pt e ; ' PC .
T e B v Motor
I= - Communication
cable
( SIM2602M Special Page >
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Hall Element Input Supported, 600V, 1.5 A-2.0 A, 3-phase Brushless Motor Driver ICs

SX6812xM Series

3-shunt Detection Type

Package
SOP36

" Size: 22x14.1%2.1mm
Features

€ Sine-wave Current Waveform for High-efficient and Quiet Motor
Operation

*

PCB Area and Component Count Reduced
+ Hall Element Input Supported
* Built-in Bootstrap Diodes with Current Limiting Resistors
Phase Advance by External Input Signal
Fault Signal Output
Motor Rotation Direction Switch
Adjustable Switching Frequency
5 V Reference Voltage Output (Such as for Hall Sensor Drive)

3-shunt Current Detection

Protections:

L IR IR 2R 2R 2R 2 2

Motor Lock Protection

Overcurrent Protection (OCP)

Overcurrent Limit (OCL)

Undervoltage Lockout for Power Supply (UVLO)
Thermal Shutdown (TSD): 130 °C (typ.)

Block Diagram

VB1
VB2
VB3

VBB
VBB

veez( Y
veel@ I Pt
”””””””””””””””” [ S N R
i |
uvLovee \} |
} | VREG |
I I
VREG I
VREG(0 UVLO VREG Reset I I
(5 /30 mA) H ‘ ' J/ !
Ll uvLO uvLO I
OSCR(Q) osc H Triangle wave I } (vee/5v) (vB) }
I
I
I
HUP3) HING D
Sine wave +
T
HUN() || matrix HIN2, } il
HVP () Position H |N3l L ] High-side
HVN () estimation Square wave Drive system i driver
HWP (7) matrix control circuit | | N1 }
HWN®) LNz, !

Rotation freq.
and direction  [—>f
FG IE‘ detection

c

z

)
Input logic

— ]
VSP ‘E Analog

digital —>{ Control circuit
LA converter

110
MLPED Logic T

117

Low-side driver

Control

ocL/ocp

circuit

Thermal
shutdown

[ Ol
SX68128MA 1.5A 3.60Q 3.0 ppr
SX68128MB 600V 1.5A 3.60Q 2.4 ppr
SX68127MA 20A 250 3.0 ppr
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Built-in Sensorless Vector Control, 250 V/600 V, 1.5 A—2.0 A, 3-phase Brushless Motor Driver ICs

SX6820xM Series

3-shunt Detection Type

Package

SOP36

Size:22X14.1X2.1mm

Features

*
*

*

L X & 2

High Efficiency at Load Variation
Sine-wave Current Waveform for High-efficient and Quite Motor
Operation
PCB Area and Component Count Reduced
* Built-in Sensorless Vector Control
* Built-in Bootstrap Diodes with Current Limiting Resistors
Simplified Setting
* EEPROM as a Control Parameter Storage
* Pl Control with 2 Speed Control Modes
- Analog Voltage Control by Vi,
- Serial Communications Control (12C Compatible)
3-shunt Current Detection
DIAG Pin Fault Signal Output
Protections:
* V3, VCCx, and VBx Pins Undervoltage Protection
* Watchdog Timeout Detection
* Memory Error Detection
* Overvoltage Protection and Undervoltage Lockout for Main
Power Supply (VM Pin)
» Soft/Hard Overcurrent Protection
e Thermal Warning: 135 °C (typ.)
e Thermal Shutdown: 150 °C (typ.)
* Loss-of-Synchronization Protection

Block Diagram

vee?
veel (T
V3
VPP @D

,,,,,,,,,,

Conoller (1%7 - %7 EL i

Diagnostics

Protection

Logic
Supply

Program
Supply

NVM

Configuration

Watch-
dog

Registers

3-phase

uvLO

(vee,5v) || (ve)

UvLO

Sequence

Sine Generator

Vector

Motor
Controller

Data Buffer

Command
Decode

Input Logic

[N
L» High-side
(>l Driver

(>  Low-side
Driver

Selection Guide

Part Number

SX68201M 250V 20A 1.50

Ub | SX68204M 15A 3.60Q
600 V

SX68205M 20A 250
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Built-in Sensorless Vector Control, 250 V/600 V, 1.5 A—2.0 A, 3-phase Brushless Motor Driver ICs

SXGSZOXM Se ries 3-shunt Detection Type

We offer the dedicated GUI (Graphical User Interface) that allows you to set optimal parameters even during
motor rotation. You can easily write parameters by connecting an SX6820xM series device and your PC
directly with a communication cable.

€ GUI for SX6820xM Series
[ sxo620x Seral Inieriace V2.

FAIL! '-Run Control | e e
SX682X = i | Dpacouwput |[Faur = | . .
FF
moit ] = 22 2 | Decowom] Pl || € Schematic View of System
PWM Current Sample l Speed Control POR
PWMMode |[2pn - CSRange |[-500~500 ~ I SpeedRef Sel | Ext VSP 11 reoupn [[Fe -l T ITmE
r w
o poiet I gg e 1] CsDelay |[eows =] [ _SersaRatUn oz -] | | FcFrequency Fdrv 1 - gé’
Sta rtu p hoous CS MinOn 00us =~ I SpeedRefMax || 0Fy = 11 Read Diag Clear Fit 1 © EE
oms ] I SpeedRsiMin [ 0Fu 7] I : PMRSTn Ouput| =RESETn | |] ; ™
———————— Hard Over Current l Stop On Fail ESF OFF oT
=2 I ook threv | 150% | VSPAVM Voltages 11 [EnmE|[EFE || [0S
I StartUp Mode Ramp Up I HOCP HoldTm “m I VSPRun Max ’m I I ReStart Ctrl Mo Restart I r PMF
- ™ [HoOC
|| WM B Cumt [ 25% Ima -] || ocp FiterTm|[20us =] | | _VSPStat Min ml I RestanNo ] ¢ I oV
|| M Ext cumt |[6.25% in =] | | _vsPrunmin [[oo00v -] LOS—‘HDM m [Jeoms |1 = gy
I Hold Time Oms ~ I DeadTm Compensation I VSP SleepV ’m I I Restart Torque Fixed I
I Hold DutyC || 0.0% ~| | D St QDTC OFF | M The [ aaw |I : Eetz o 1 CO m m u n i Cat i O n
|| _HodRmpUp [[0%  ~[ || m 0 4| & Rot t Dirsction | Forward | |]
= I
1 Rampl Frequ || 0.0Hz =] || DTCmp MaxTm|| 0.0% DT O a |On -\ZC-R‘ P t t Ca b I e
e | rotection
I Anfs e 00% = I I Motor Control CO nt ro G0 000

C2 000 (C3 000 |Mask 000

________
Motor Sensorless | Kispeed |[0008 Kn: - =TI T C4 000 (C5 000 Diag 0000
Kp Snsls 0.008 Knt ~ | Kp Curnt 0.008 Kne = C6 000 (C7 000 |Run 000

|
|
|
Kisnsls |[o00gkni~] |  Kicum |[o00skKn-] | __ PinBR Low ooy [T S Defaul
|
|
|

FreglmtLow || 0.0Hz ~ | Maxcumnt 38% Ifs - Pin RESETn | Low Pulse €14 000 (C15 000
Fream Low | z B 16000 C17 000 Load
FreqLmt High [[00rnz ~| | ocPcumt |[Disabe - C18.000 (C19 000
20000 (C21 000
WindingLs [[Tota <] | | Fwincume |[2s% 1 - M Stop 28000 C29 000 Save
. 30000 (€31 000
VM Cmpn Disable l -

SX6820xM Series Special Page
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Built-in Sensorless Vector Control, 250 V/600 V, 1.5 A—2.0 A, 3-phase Brushless Motor Driver ICs

SXGSZOXM Se rieS 3-shunt Detection Type
@ Achieves High-efficient and Quiet Motor Operation
M Existing Product B SX6820xM Series
YOKOGAWA 9 y i _ : — . : J.UY:JK.‘)IS LIS/ YOKOGAWA 9 ] o : _ : 1YUKa S .wn:smm

The motor current
is nearly a sine wave.

Freq(Cl) : 121.5067Hz S N . Freqcl) [ 121.6545Hz |

€ Reduces PCB Area and Component Count
* Small and Thin Package _ 55%
* Built-in Sensorless Vector Control g " Down in PCB Area
* Built-in Bootstrap Diodes with Current
Limiting Resistors

45%
Down in Comp. Count

B SX6820xM Series

M Existing Product
Outer diameter: 75 mm
Inner diameter: 20 mm
(Area: 4102 mm?2)
Component count: 72

S Area: 46 mm X 40 mm =1840 mm?
B Component count: 39
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600V, 2.5 A-10 A, 3-phase Brushless Motor Driver ICs
SIM689xM/MD/MDN Series 3-<hunt Detection Type

Block Diagram (Power MOSFET Type)

Package
DIP40
S —
[\IC} .B — P
............ ATLAL, (S R R
veet ()—e+— UvLo | [uvio |[Uuvio |[uvio |
¥
HING (3— >
HIN? (3 > Highside
Size: 36.0X14.8X4.0 mm HIN1 (3 »|  LevelShiftDaver
LF No. 2971 comt (9

UVLO Vg Reg UVLO | |
Low-side MIC

Features LN (B> "o
4 Built-in Bootstrap Diodes with Current Limiting Resistors .- g fnpue L ogic ¥ sice
- i Diiver
€@ 3-shunt Current Detection Cm‘;ﬂ Q Thema | L |
VT Moni tor
€ CMOS-compatible Input (3.3 V or5V)
FO
€ Overcurrent Limit (OCL) !
i Thermal
@ Built-in Temperature Monitor OCP () ‘ Shutdown é

€ Protections:
Overcurrent Protection (OCP)
Undervoltage Lockout for Power Supply (UVLO)
Thermal Shutdown (TSD): 150 °C (typ.)

€ |solation Voltage: 1500 V for 1 min, UL-recognized Component

SGEO004 May 20, 2024 SANKEN ELECTRIC CO., LTD. P.16



600V, 2.5 A-10 A, 3-phase Brushless Motor Driver ICs

SIM689xM/MD/MDN Series

3-shunt Detection Type

Selection Guide

Part Number

Output
Transistor

VDSS/ VCES

/¢

UD | : Under Development

Remarks

UD | simM6891MD
Power
MOSFET
SIM6893M
SIM6896M
SIM6892M IGBT + FRD
SIM6895M

600 V

Veesan typ-

25A 250 Low switching dissipation
50A 0.6 Q Low noise

3.0A 1.85V

5.0A 1.75V Low switching dissipation
50A 1.75V Low noise
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600V, 5.0 A, 3-shunt Current Detection, 3-phase Brushless Motor Driver IC

SLA6846M H 3-shunt Detection Type
Package Block Diagram
71P24 VB1 VB2 VB3
with aluminum heatsink ﬁVBEﬂ
LF No. 2171 veet vBB2
LF No. 2175 ° [UvLOo| [UvVLO |[UVLO ] [UVLO |
I I I I
m:; Input High Side _”\/A} PK} "”\/A}
HIN3 Logic Level Shift Driver
COM1
u
i %
VCGC2 W1
R Thermal w2
VREG . mm Detection
I
LINT Input Low Side _|K} ﬁK} K}
LIN2 Logic Driver
LIN3
Features com2 LS3
- LS2
Fo ﬁ LSt

€ CMOS-compatible Input (3.3V or5V)
€ 7.5V Regulator Output
€ 3-shunt Current Detection

Selection Guide

€ Protections:
Undervoltage Lockout for Power Supply (UVLO) Part Number Vegsam) tYP-
Thermal Detection (TD): 150 °C (typ.)

SLA6846MH 600 V 5.0A 1.75V
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600V, 15 A, 3-phase Brushless Motor Driver IC

SI M 2'15 1AB 3-shunt Detection Type

Package Block Diagram
DIP40
: VBB g
Size: 35.7X14.6X4.2 mm {ovo ] [ovio J[uvo J_owo |
I S R F F
Features e i [ P s (2 -
€ Pb-free (RoHS Compliant) i V%
€ Isolation Voltage: 2000 V (for 1 min) %%h: o VEHREG‘WLOT L
UL-recognized Component (File No.: E118037) o —l < F(} Fg}
€ Temperature Sensing Function %L'm R Y S
€ Built-in Bootstrap Diodes with Current Limiting Resistors (250 Q) % * Bl ii )
€ CMOS-compatible Input (3.3 V or5V) gy =
€ Fault Signal Output at Protection Activation Lyvr e
(V1)
€ Protections: 1
— Undervoltage Lockout for Power Supply
High-side (UVLO_VB): Auto-restart Selection Guide
Low-side (UVLO_VCC): Auto-restart S
— Overcurrent Protection (OCP): Auto-restart Part Number Transistor Vees Vee(san) tYP-

— Thermal Shutdown (TSD): Auto-restart with an
Operating Range of £5 °C

SIM2-151AB | FS-IGBT + FRD 600 V 15A 1.6V
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600V, 15 A, 3-phase Brushless Motor Driver IC

SCM 1242 MA 3-shunt Detection Type

Block Diagram

DIP33 ——
uvLo_vce |[ uvio ve LSl’é@
3 v
Input logic v
° ud
el 0
revention v Lo ‘
| ocP 3|:7| 0‘?-’5 circuit 1
v )—(él
Size: 47X19X4.4 mm
LF No. 2551 ]...... MIc2 £
uvLo_vee | [ uvo v )
o 3
é £ c[i)ml/;! Ho2
Input logic v V'ﬁ@

Features
€ Built-in Bootstrap Diodes with Current Limiting Resistors

€@ 3-shunt Current Detection
€ CMOS-compatible Input (3.3 V or5V)

€ Protections:
Overcurrent Protection (OCP)
Undervoltage Lockout for Power Supply (UVLO)
Thermal Shutdown (TSD): 150 °C (typ.)

@ |Isolation Voltage: 2000 V for 1 min,
UL-recognized Component

fmufancous
on-state
revention Bive | |Lo2 )
1 e circuit 1
OCP || a70ms -

) MIC3

LS3 /)
- uvLo_vce |[ uviove )
o 3 s Y
" Drive HO3
é Level shift cicuit F———
5
Input logic
WQ@
prevention

I Drive Lo3 |
Filter circuit 1
ocp
1 3701s VBB

Simuftaneous
on-state

Selection Guide

Output

Part Number )
Transistor

VCE(SAT) typ.

SCM1242MA IGBT + FRD 600 15A 1.7V
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600V, 15 A, 3-phase Brushless Motor Driver IC

SCM 1272 MA 3-shunt Detection Type

Block Diagram

Package
DIP33

) MIC1

- uwvLo_vce || uvio_ve LSlC@
Filter
o 3ps
Drive Hol
Eg Level shift 4<
Input logic v

V)
= | @

imult
on-state
revention
[ Drive Lot |
Filter circuit 1
OCP | a70ns

$ 6
Size: 47X19X4.4 mm
LF No. 2551 — L2,
pELL ==
: J e
Features : = L &
€ Built-in Bootstrap Diodes with Current Limiting Resistors
€ 3-shunt Current Detection . =0
€ CMOS-compatible Input (3.3 V or5V) wh
€ Temperature Sensing Function (V-phase) Vs
3 2
€ Protections:

Overcurrent Protection (OCP) (U- and W-phases)

Undervoltage Lockout for Power Supply (UVLO) Selection Guide
Thermal Shutdown (TSD): 150 °C (typ.) (U- and W-phases)

Output

€ Isolation Voltage: 2000 V for 1 min, Part Number .
Transistor

UL-recognized Component

VCE(SAT) typ.

SCM1272MA IGBT + FRD 600 15A 1.7V
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600 V, 10 A-20 A, 3-shunt Current Detection, 3-phase Brushless Motor Driver ICs

SCM126xMF Series 3-shunt Detection Type
Package Block Diagram es
DIP33 :f —
MICx VBx e U
veex(Or »[ uvLo_vec | [ uvio_ve P pEs e @ s d
FOx : v S iHOl
i ._>||—" ’—{ Level shift|~ circuit I-i% I
LINX O i » Input logic v 1 : Hoz (l
1 1 \V4
i Simultaneous TSD i HSx mez @9
HINXO-—=1| ,neae, 1 : o]
LF No. 2552 | O (P S '
Size: 47 mm X 19 mm ocPx OH J oce circuit | | LS245
COMXO—;—% ® ® i

HO3 g}
MIC3 w

Features o we
€ Built-in Bootstrap Diodes with Current Limiting Resistors . L] ’K& g
€ CMOS-compatible Input (3.3V or5V)
€ 3-shunt Current Detection . .

Selection Guide
€ Protections:
Overcurrent Protection (OCP) Part Number Vees lc Veesan typ-
Simultaneous On-state Prevention SCM1261MF 10 A
Undervoltage Lockout for Power Supply (UVLO)
Thermal Shutdown (TSD) : 150 °C (typ.) SCM1263MF 600 V 15A 1.7V
@ Isolation Voltage: 2500 V for 1 min, SCM1265MF 20A

UL-recognized Component
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600V, 15 A-30 A, 3-shunt Current Detection, 3-phase Brushless Motor Driver ICs

SCM 127xMF Series 3-shunt Detection Type

Package Block Diagram MICL MICa vBx *21 pin and 28 pin are cut
DIP33 PN B ———
Fox OH 3 ) HOx HoL )
Oy (e I
LINXO i Input logic v : U]
SN - 1| T e =
ocex O [ ocp R
COMX O-—g——————— | |
MIC2 VBZ_ ___________ MiC2 o E Vf?
LF No. 2552 veeO T3
Size: 47 mm X 19 mm DO | ——— s L an
LIN2 O Input logic v
Simultaneous i HS2
Features O L ot 12 HJ}
—_— == \,\//I_;O - WI circuit [ MiC3 : W 9
€ Temperature Sensing Voltage Output (Analog Voltagec)O Ot2 - .
@ Built-in Bootstrap Diodes with Current Limiting Resistors ¢ Lss@?
€ CMOS-compatible Input (3.3 V or5V) _ .
_ Selection Guide
€ 3-shunt Current Detection
Overcurrent Protection (OCP) SCM1272MF 15 A
Simultaneous On-state Prevention 17V
Undervoltage Lockout for Power Supply (UVLO) SCM1274MF 600 V 20 A '
@ |Isolation Voltage: 2500 V for 1 min, SCM1276MF 30A

UL-recognized Component
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600V, 20 to 30 A, 3-phase Brushless Motor Driver ICs

SCM200xMKF Series 3-shunt Detection Type
Package Block Diagram
D I P3 3 VB1 HS1 VB2 HS2 VB3 HS3 leﬁ’\\/ll TQ/IZ

I
I
I
| [uvio ] [uvio ]| [uvLo ]|[ uvLo ]
|
I

|

|

|

|

|

HIN1 High-side —»f HO3 ——”

HIN2 | Inpgt > High-side HO2 I

HINS Logic Level Shift Driver Hot :
|

I |

]

High-side MIC |

LF No. 2563
Size: 47 mm X 19 mm

Input Logic Driver o2

Features

@ Built-in Bootstrap Diodes with Current Limiting

Shutdown ‘ [

@3 Ls3
LS2
68D Ls1

— i} H(}ﬁm}

Resistors O =
€ CMOS-compatible Input (3.3 Vor5V) e Love|
€ 3-shunt Current Detection  TeeSSSsSSSSESSSS
@ Protections: _ _
Overcurrent Protection (OCP): Selectable OCP Hold Selection Guide
Time (34 ps or 8 ms)
Part Number Vv I \Y typ.
Undervoltage Lockout for Power Supply (UVLO) €& ¢ gElsAT
@ Built-in NTC Thermistor SCM2007MKF 600 V 20 A 1.7V
SCM2007MKF 600V 30A 1.7V
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650V, 50 A, 3-phase Brushless Motor Driver IC

SAM 265M503$3 3-shunt Detection Type

Block Diagram

Package
DIP30 -
H (el
Size: 52.5%X31X5.6 mm ol o [ ®u
LF No. 2541 VBV i
Features oy | Qv
@ Isolation Voltage: 2500 V (for 1 min) (UL Recognition Pending) vond) i 1
€ Built-in Thermistor V: e e
€ Built-in Bootstrap Diodes N
€ CMOS-compatible Input (3.3 Vor5V) L = Lovsie ] - 'K}Hi}ﬁﬁ}
€ Fault Signal Output at Protection Activation e BE T e [
FO 25 NU
€ Shutdown Signal Input ol éjltl —an
0cPgy Loer ide MIC
€ Adjustable OCP Hold Time ek -
€ Protections: _ _
Undervoltage Lockout for Power Supply Selection Guide
- VBx Pin (UVLO_VBx): Auto-restart

Output

- VCCL Pin (UVLO_VCCL): Auto-restart Part Number )
Transistor

Overcurrent Protection (OCP): Auto-restart

Vees Veesan typ.

SAM265M50BS3 IGBT + FRD 650 vV 50A 1.7 V (TBD)
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Calculation Tools

Our online calculation tools quickly tell you output transistor losses and estimated junction temperatures.
Please visit our website to find out more.

Show |3I| « < 1 = » (items1to25outof25) o, Download(Excel)

Part Number Statuso Product Type (Class) Calculation Too
SAM265M50BS3 A |_m_| High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Tq
SCM1242MA A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Ti
SCM1242MF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Tq
SCM1256MF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Ti
SCM1261MF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation T
SCM1263MF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Ti
SCM1265MF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Ti
SCM1272MA A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Ti
SCM1272MF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Tt
SCM1274MF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation T
SCM1276MF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Tt
SCM2007MKF A High Voltage 3-phase Brushless DC Motor Driver Power Loss Calculation Ti

Calculation Tools List Page
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https://www.semicon.sanken-ele.co.jp/en/calc-tool/tool_list.html

Important Notes

@ All data, illustrations, graphs, tables and any other information included in this document (the
“Information”) as to Sanken’s products listed herein (the “Sanken Products”) are current as of the
date this document is issued. The Information is subject to any change without notice due to
improvement of the Sanken Products, etc. Please make sure to confirm with a Sanken sales
representative that the contents set forth in this document reflect the latest revisions before use.

®The Sanken Products are intended for use as components of general purpose electronic
equipment or apparatus (such as home appliances, office equipment, telecommunication
equipment, measuring equipment, etc.). Prior to use of the Sanken Products, please put your
signature, or affix your name and seal, on the specification documents of the Sanken Products
and return them to Sanken. When considering use of the Sanken Products for any applications
that require higher reliability (such as transportation equipment and its control systems, traffic
signal control systems or equipment, disaster/crime alarm systems, various safety devices, etc.),
you must contact a Sanken sales representative to discuss the suitability of such use and put your
signature, or affix your name and seal, on the specification documents of the Sanken Products
and return them to Sanken, prior to the use of the Sanken Products. The Sanken Products are not
intended for use in any applications that require extremely high reliability such as: aerospace
equipment; nuclear power control systems; and medical equipment or systems, whose failure or
malfunction may result in death or serious injury to people, i.e., medical devices in Class Ill or a
higher class as defined by relevant laws of Japan (collectively, the “Specific Applications”).
Sanken assumes no liability or responsibility whatsoever for any and all damages and losses that
may be suffered by you, users or any third party, resulting from the use of the Sanken Products in
the Specific Applications or in manner not in compliance with the instructions set forth herein.

®|n the event of using the Sanken Products by either (i) combining other products or materials or
both therewith or (ii) physically, chemically or otherwise processing or treating or both the same,
you must duly consider all possible risks that may result from all such uses in advance and
proceed therewith at your own responsibility.

®Although Sanken is making efforts to enhance the quality and reliability of its products, it is
impossible to completely avoid the occurrence of any failure or defect or both in semiconductor
products at a certain rate. You must take, at your own responsibility, preventative measures
including using a sufficient safety design and confirming safety of any equipment or systems
in/for which the Sanken Products are used, upon due consideration of a failure occurrence rate
and derating, etc., in order not to cause any human injury or death, fire accident or social harm
which may result from any failure or malfunction of the Sanken Products. Please refer to the
relevant specification documents and Sanken’s official website in relation to derating.

®No anti-radioactive ray design has been adopted for the Sanken Products.

®The circuit constant, operation examples, circuit examples, pattern layout examples, design
examples, recommended examples, all information and evaluation results based thereon, etc.,
described in this document are presented for the sole purpose of reference of use of the Sanken
Products.

®Sanken assumes no responsibility whatsoever for any and all damages and losses that may be
suffered by you, users or any third party, or any possible infringement of any and all property
rights including intellectual property rights and any other rights of you, users or any third party,
resulting from the Information.

®No information in this document can be transcribed or copied or both without Sanken’s prior
written consent.

®Regarding the Information, no license, express, implied or otherwise, is granted hereby under
any intellectual property rights and any other rights of Sanken.

®Unless otherwise agreed in writing between Sanken and you, Sanken makes no warranty of any
kind, whether express or implied, including, without limitation, any warranty (i) as to the quality
or performance of the Sanken Products (such as implied warranty of merchantability, and
implied warranty of fitness for a particular purpose or special environment), (ii) that any Sanken
Product is delivered free of claims of third parties by way of infringement or the like, (iii) that
may arise from course of performance, course of dealing or usage of trade, and (iv) as to the
Information (including its accuracy, usefulness, and reliability).

®|n the event of using the Sanken Products, you must use the same after carefully examining all
applicable environmental laws and regulations that regulate the inclusion or use or both of any
particular controlled substances, including, but not limited to, the EU RoHS Directive, so as to be
in strict compliance with such applicable laws and regulations.

®You must not use the Sanken Products or the Information for the purpose of any military
applications or use, including but not limited to the development of weapons of mass
destruction. In the event of exporting the Sanken Products or the Information, or providing them
for non-residents, you must comply with all applicable export control laws and regulations in
each country including the U.S. Export Administration Regulations (EAR) and the Foreign
Exchange and Foreign Trade Act of Japan, and follow the procedures required by such applicable
laws and regulations.

®Sanken assumes no responsibility for any troubles, which may occur during the transportation of
the Sanken Products including the falling thereof, out of Sanken’s distribution network.

® Although Sanken has prepared this document with its due care to pursue the accuracy thereof,
Sanken does not warrant that it is error free and Sanken assumes no liability whatsoever for any
and all damages and losses which may be suffered by you resulting from any possible errors or
omissions in connection with the Information.

®Please refer to our official website in relation to general instructions and directions for using the
Sanken Products, and refer to the relevant specification documents in relation to particular
precautions when using the Sanken Products.

O®All rights and title in and to any specific trademark or tradename belong to Sanken and such
original right holder(s).

DSGN-CEZ-16003
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