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Series Device Description

SYIM656-DG 3Φ 15A 600V, (Up to 15kHz)

SYIM656-DGT     3Φ 15A 600V, (Up to 15kHz), With NTC

Features Description





integrated with three-phase full bridge

Using IMS insulated and heat-dissipating

substrate























Fully insulated Double in line power module, DG 

structure is adopted

Three-phase full bridge 15A 600V

Active high, compatible with TTL / CMOS level 

Integrated bootstrap functionality

Independent inverter over-current shutdown

Under-voltage lockout at all channels

Cross-conduction prevention

Fault signal output

Independent low side IGBT emitter

Integrated bootstrap functionality

Temperature monitor（for SYIM656-DGT）

series MIPS is a modular intelligent power

system with three-phase full bridge inverter ,

optimize PCB size and system costs, simplify PCB

assembly, improve reliability of electronic system,

DIP (Double in line) fully insulated package which reduce the comprehensive cost of electronic

system. It is suitable for electronic system such as

consumer electronics and Low power industrial

equipment with motor drive. The package structure

is good thermal conduction and electrical isolation.

The product has over current, over temperature,

under voltage and other protection functions and

good EMI performance. Three-phase inverter

adopts low power consumption IGBT and FRD,

Exposed package structure with metal substrate ，

IPM high heat dissipation can be realized . which is

suitable for 5~15kHz carrier frequency.

Device Features

 3Φ Inverter IGBT: 600V 15A（TC=25℃）

Target Applications





Motor drive for consumer electronics

Low power industrial motor drives

Product information

Model Package Marking Packing Type Quantity

198PCS/INNER BOX
SYIM656-DXX         DIP26-A          SYIM656-DXX     11PCS/TUBE

1584PCS/CARTON BOX

DG

SYIM656-DXX数据手册
DatasheetV1.0CN
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Internal Electrical Schematic
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Figure1ModuleCircuitDiagram

Note:SYIM656-DGTbuiltinNTCthermistor，SYIM656-DGthereisnothermistor.
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Pin Assignment
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引脚序号 符号 描述

1 VTH Thermistor Bias Voltage

2 RTH Series Resistor for the Use of Thermistor (Temperature Detection)

3 P Bus voltage input terminal

4 U Output for U Phase

5 V Output for V Phase

6 W Output for W Phase

7 NU Negative DC–Link Input for U Phase

8 NV Negative DC–Link Input for V Phase

9 NW Negative DC–Link Input for W Phase

10 CSC Over current shutdown input

11 VFO Fault output

12 INWL Signal Input for Low-side W Phase

13 INVL Signal Input for Low-side V Phase

14 INUL Signal Input for Low-side U Phase

15 COM Common Supply Ground

16 VCCL Low side control supply

17 VCCH High side control supply

18 INWH Signal Input for High-side W Phase

19 INVH Signal Input for High-side V Phase

20 INUH Signal Input for High-side U Phase

21 VSW W-phase high side floating IC supply offset voltage

22 VBW W-phase high side floating IC supply voltage

23 VSV V-phase high side floating IC supply offset voltage

24 VBV V-phase high side floating IC supply voltage

25 VSU U-phase high side floating IC supply offset voltage

26 VBU U-phase high side floating IC supply voltage
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Absolute Maximum Ratings（VDD=15V, VGE=15V, TC=25℃ if not stated otherwise）

Module Section

Symbol Parameter Condition Min Max Unit

VISO Isolation test voltage
RMS, f=60Hz,

t=1min
- 2000 VRMS

TJ(HVIC/IGBT/FR

D)
Operating junction temperature range -40 150

°C
TC Operating case temperature range -40 125

TSTG Storage temperature range -50 150

Inverter Section

Symbol Parameter Condition Min Max Unit

VCES / VRRM Max. blocking voltage IC=250µA - 600

VVCC(Surge) DC link supply voltage (surge) of P-N - 500

VCC DC link supply voltage of P-N - 450

IO Output current TJ≤150°C - 15

A
IPK Maximum peak output current

TJ≤150°C,

tPulse≤1ms
- 30

PD Power dissipation per IGBT TC=25°C - 27 W

Control Section

Symbol Parameter Condition Min Max Unit

VDD Module supply voltage - 20

V

VBS
High side floating supply voltage (VB vs.

VS)
- 20

VIN LIN, HIN, PFCIN, FLT/EN Input voltage -0.5 VDD+0.5

VFLT/EN FLT/EN Output Voltage -0.5 VDD+0.5

VCSC CSC Input voltage -0.5 5

Thermal characteristics

Symbol Parameter Condition Min Max Unit

RTH(J-C)INVG Inverter IGBT J-C thermal resistance - 3.2 °C/W

RTH(J-C)INVD Inverter FRD J-C thermal resistance - 5.0 °C/W
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Recommended Operating Condition

Input / output logic sequence diagram Figure2。The power module should work within the recommended

conditions，The listed voltages are all based on the COM terminal。

Symbol Parameter Min Typ Max Unit

VCC DC link supply voltage of P-N - 300 400

V

VBS
High side floating supply voltage (VB vs.

VS)
12.5 15 17.5

VDD High\Low side supply voltage 13.5 15 18

VIN
LIN, HIN, PFCIN, CSC, FLT/EN input

voltage
0 - 5

fP_INV PWM frequency (Inverter) - - 15 kHz

DT Dead time 2 - -

μsPWIN(ON)
Minimum input pulse width

0.5 - -

PWIN(OFF) 0.5 - -

T Torque of mounting screw（M3 Screw） 0.8 - 1.0 N·m

HIN1,2,3

LIN1,2,3

U,V,W

P

IC
Driver

HO

LO

(4,5,6)

(12,13,14)

(18,19,20)

Csc HIN1,2,3 LIN1,2,3 U,V,W VFO

0 1 0 P 1

0 0 1 0 1

0 0 0 OFF 1

0 1 1 OFF 1

1 X X OFF 1

X X X OFF 0

Figure 2 Input-Output logic table

Temperature (TC) 
Detecting Point

Figure 3 TC measurement point
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Electrical Characteristics

Static Parameters（VDD=15V, VGE=15V, TC=25℃ if not stated otherwise）

Inverter Section

Symbol Parameter Condition Min Typ Max Unit

VCE(sat)
Collector-Emitter saturation
voltage

IC=15A - 2.1 2.4 V

ICES
Collector-Emitter leakage
current

VIN=0V,VCC=600V
, TC=25℃

- - 0.1
mA

VIN=0V,VCC=600V
, TC=125°C

- - 1

VFM Diode forward voltage IF=15A - 1.8 2.1 V

Control Section

Symbol Parameter Condition Min Typ Max Unit

VIN,TH+
LIN, HIN, PFCIN, FLT/EN Logic
"1" input voltage 2.9 - -

V

VIN,TH-
LIN, HIN, PFCIN, FLT/EN Logic
"0" input voltage - - 0.8

VBSUV+
VBS supply under voltage
positive going threshold

10.2 11.1 12.5

VBSUV-
VBS supply under voltage
negative going threshold

10 10.9 12.3

VDDUV+
VDD supply under voltage
positive going threshold

10.2 11.4 12.5

VDDUV-
VDD supply under voltage
negative going threshold

10 11.2 12.3

VFOH output high level 4.7 kΩ to 5 V
Pull-up

4.5 - -

VFOL output low level - - 0.5

Vcsc csc threshold voltage 0.45 0.50 0.55

IQBS VBS Quiescent supply current - 17 30 μA

IQDD VDD Quiescent supply current - - 2.7 mA

IIN+ LIN, HIN, PFCIN current VIN =3.3V - 100 -

μA
IIN- LIN, HIN, PFCIN current VIN =0V -1 0 1

Icsc+ High CSC input bias current Vcsc =3.3V - 3.3 6

Icsc- Low CSC input bias current Vcsc =0V -1 0 -1

RFLT
Fault Low level on state
resistance - 50 100 Ω

Dynamic Parameters（VDD=15V, VGE=15V, TC=25℃ if not stated otherwise）

Inverter Section

Symbol Parameter Condition Min Typ Max Unit

tON Turn-on propagation delay time

IC=15A,
VCC=330V,
VIN=0V or 5V，
Inductive load

- 0.75 1.10

μs

tcon Open process time - 0.25 0.35

tOFF Turn-off propagation delay time - 0.95 1.35

tCOFF turn-off process time - 0.20 0.45

trr reverse recovery time - 0.07 -

SYIM656-DXX(MIPS)
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Control Section

Symbol Parameter Condition Min Typ Max Unit

tFLT
FLT trigger delay time (Figure
9)

- 0.55 - μs

tFLT_CLR
FLT clearance delay time
(Figure 9)

1.1 1.7 2.5 ms

Tcsc
CSC to shutdown propagation
delay (Figure 9)

- 1.5 - μs

NTC characteristic (IM656-DGT)

Symbol Parameter Condition Min Typ Max Unit

R25 25°C resistance TC=25°C 99 100 101
kΩ

R100 100°C resistance TC=100°C 5.18 5.38 5.60

B B constant (25°C~50°C) R2=R1e[B(1/T2-1/T1)] 4208 4250 4293 K

TEMP temperature range -40 - 125 °C
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Figure 4 NTC Temperature - Resistance

Figure 5 NTC Temperature – Voltage

Mechanical Characteristics and Ratings

Symbol Parameter Condition Min Typ Max Unit

T Mounting torque M3 screw 1.5 - - N·m

CTI Comparative Tracking Index - 600 - - V

BKCurve Curvature of module backside
Only convex faces

are allowed
0 - 100 μm
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+

+

Figure 6 Backside curvature measurement position

50%

TDON

10%
TR

TON

90%

Ic

VCE

HIN/LIN

HIN/LIN

Ic

VCE

TDOFF TF

TOFF

10%

50%

90%

HIN/LIN

Ic

VCE

trr

Irr

a. Turn-on b. Turn-off c. FRD Reverse Recovery

Time

Figure 7 Switching times definition

HIN1,2,3

LIN1,2,3

CSC

U,V,W

SYIM656-DXX(MIPS)

深华颖半导体（深圳）有限公司



10/14

Figure 8 CSC timing chart
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Figure 9 CSC、FLT time waveform

U,V,W

50%

50%

TEN

EN

Figure 10 EN time waveform

Note: The shaded area indicates that both the upper and lower bridges are off，At this time, the output

voltage of half bridge is determined by the direction of load current.

SYIM656-DXX(MIPS)

深华颖半导体（深圳）有限公司



11/14

fP=10kHz, RMS output current for inverter：

Figure 11 Maximum operating current SOA（Inverter Section）
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Circuit of a Typical Application
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Figure 12 Application circuit

1. Input circuit

 Input signal is active-HIGH type. There is a 42kΩ resistor inside the HVIC to pull down each input

signal line to GND.

 RC coupling circuits is recommanded for the prevention of input signal oscillation. RS·CPS time

constant should be selected in the range 50~150ns ( recommended RS=100Ω, CPS=1nF).

 The capacitors should be located close to MIPS terminals (to COM terminal especially).

2. CSC circuit

 RF, Ccsc of RC filter for preventing protection circuit malfunction is recommended to select tight

tolerance, temp-compensated type.

 The capacitor must be located close to CSC and COM terminals.

 The time constant RF·Ccsc should be set so that SC current is shut down within 2μs (1.5μs~2μs is

general value). SC interrupting time might vary with the wiring pattern, so the enough evaluation on

the real system is necessary.

 To prevent malfunction, the wiring of A, B, C should be as short as possible.

 The point D at which the wiring to CSC filter is divided should be near the terminal of shunt resistor.

NU, NV, NW terminals should be connected at near NU, NV, NW terminals.
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3. FAULT circuit

 FLT/EN output is open-drain type. This signal line should be pulled up to the positive side of the

MCU or control power supply with a resistor that makes IFO below 2 mA.

4. VTH/RTH circuit (IM656-DGT)

 This terminal should be pulled up to the bias voltage of 5V/3.3V through a proper resistor to define

suitable voltage for temperature monitoring.

 It is recommended that RC filter is placed close to the controller.

5. VB-VS circuit

 Capacitors for high side floating supply voltage should be placed close to VB and VS terminals.

 Additional high frequency capacitors, typically 0.1µF, are strongly recommended.

 In application design, it is strongly recommended to add a bootstrap circuit. When the bootstrap

circuit is not used, each upper-side pre-driver needs an external independent power supply to

ensure that the upper bridge is normally turned on.

 The zener diode or transient voltage suppressor should be adopted for the protection of HVIC from

the surge destruction between each pair of control supply terminals (recommended zener diode is

20V/1W, which has the lower zener impedance characteristic than about 15Ω).

6. Snubber capacitor

 To prevent surge destruction, the wiring between the smoothing capacitor and the P&GND pins

should be as short as possible. The use of a high-frequency non-inductive capacitor of around

0.1~1µF between the P and GND pins is recommended.

7. Shunt resistor

 SMD type shunt resistors are strongly recommended to minimize its internal stray inductance.

 The point D at which the wiring to CSC filter is divided should be near the terminal of shunt resistor.

NU, NV, NW terminals should be connected at near NU, NV, NW terminals.

8. Ground pattern

 If control GND is connected with power GND by common broad pattern, it may cause malfunction

by power GND fluctuation.

 It is recommended to connect control GND and power GND at only a point N1 (near the terminal of

shunt resistor).

9. Noise

 If high frequency noise superimposed to the control supply line, HVIC malfunction might happen

and cause MIPS erroneous operation.

 To avoid such problem, line ripple voltage should meet dV/dt ≤+/-1V/μs, Vripple≤2Vp-p.
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Package

Outline

Figure 13 Package Outline

Note 1：All structural dimensions are in mm.
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