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Part Number Package

SOP23

Body size

NSMD12S60C1

29mm x 12mm

Functional Block Diagram
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4 Ordering Guide

Part Number Package Package
NSMD12S60C1
NSMD12S60C1 SOP23 Tape & Reel 500
XXXXX
5 Revision history
Version Content Time
V1.0 Create 2022.10.10
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6 Function Pin Description
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Figure6-1 23-Pin Top view

Table6-1 Lead Definitions

VR L RED 1

Number Symbol Description
CoM IC Common Supply Ground

2 V() Bias Voltage for U-Phase High-Side MOSFET Driving

3 Ve Bias Voltage for U-Phase IC and Low-Side MOSFET Driving

4 IN(uH) Signal Input for U-Phase High-Side

5 INwy Signal Input for U-Phase Low-Side

6 N.C No Connection

7 V) Bias Voltage for V-Phase High Side MOSFET Driving

8 Veew) Bias Voltage for V-Phase IC and Low Side MOSFET Driving

9 IN(vH) Signal Input for V-Phase High-Side

10 INw Signal Input for V-Phase Low-Side

11 Vrs Output for HVIC Temperature Sensing

12 Vew) Bias Voltage for W-Phase High-Side MOSFET Driving

13 Veew) Bias Voltage for W-Phase IC and Low-Side MOSFET Driving

14 INwH) Signal Input for W-Phase High-Side

15 INw) Signal Input for W-Phase Low-Side

16 N.C No Connection

17 P Positive DC-Link Input

18 U,Vsu) Output for U-Phase & Bias Voltage Ground for High-Side MOSFET Driving

19 Nu Negative DC-Link Input for U-Phase

20 Ny Negative DC-Link Input for V-Phase

21 V, Vs Output for V-Phase & Bias Voltage Ground for High-Side MOSFET Driving

22 Nw Negative DC-Link Input for W-Phase

23 W, Vsw) Output for W Phase & Bias Voltage Ground for High-Side MOSFET Driving
4/10 Wuxi NCE Power Co., Ltd
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7 Product specifications

7.1 Absolute Maximum Ratings

Exceeding the limit maximum rating may cause permanent damage to the device. All voltage parameters are rated with
reference to COM and an ambient temperature of 25°C.

Inverter Part (each MOSFET unless otherwise specified)

Definition Conditions
Vbss Drain-Source Voltage of Each MOSFET 650 \Y
Tc=25°C 10
I Each MOSFET Drain Current, Continuous(t! A
Tc=100°C 8.5
Ipp Each MOSFET Pulse Current, Peak? Tc=25°C 18 A
Po Maximum Power Dissipation Tc=25°C, For MOSFET 14.5

Control Part (each HVIC unless otherwise specified)

Definition Conditions
Vee Control Supply Voltage Applied between Vcc and COM 20 \Y
Vs High-side Bias Voltage Applied between Vg and Vs 20 \Y

Vin Input Signal Voltage Applied between V\y and COM -0.3™Vcc+0.3 \Y

Bootstrap Diode Part (each bootstrap diode unless otherwise specified)

Definition Conditions
VRrrMB Maximum Repetitive Reverse Voltage 650 \Y
Irs Forward Current Tc=25°C 0.25 A
lepe Forward Peak Current, Peak Tc = 25°C,Under 1ms Pulse Width 0.5 A

Total System

Definition

Conditions

T Operating Junction Temperature -40~150 °C
Tste Storage Temperature -40~150 °C
. 60Hz, Sinusoidal, 1 minute, Connect
Viso Isolation Voltage Pins to Heat-Sink Plate 1500 Vrms

Thermal Resistance

Definition

Conditions
Each MOSFET under Inverter
Operating Condition

Reic Junction to Case Thermal resistance!® 8.6 °C/W

Note:

[1] Power dissipation shall not exceed Pp or ASO;

[2] Pw < 10us and duty cycle < 1%;

[3] To insure safe operation of the IPM, the average junction temperature should be limited to TJ £ 150°C (@Tc < 100°C).
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7.2 Recommended Operating Conditions

Symbol Parameter Condition MIN. TYP. MAX. Units
Ven Supply Voltage Applied between P and N - 300 400 \Y
Vee Control Supply Voltage Applied between Vcc and COM 12 18.5 \Y
Vs High-Side Bias Voltage Applied between Vgand Vs 12 18.5 \Y
Vin(oN) Input ON Threshold Voltage . 3.0 - VCC \
Applied between V\y and COM
Vin(oFF) Input OFF Threshold Voltage 0 - 0.6 \
tdead E'rae:'::tgmzrz‘:r:_’srhort Vee = Vas = 13.5 ~ 16,5 V, T, <150°C 1.0 : . us
frwm PWM Switching Frequency T,<150°C - 15 - KHz
6/10 Wuxi NCE Power Co., Ltd
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7.3 Electrical Characteristics

Valid for temperature range at Ta= 25°C, unless otherwise specified

Inverter Part(each MOSFET unless otherwise specified)

Parameter Condition
BVpss Drain - Source Breakdown Voltage Vin=0V, Ip =100 uA 650 - - Y
Ipss Zero Gate Voltage Drain Current Vin=0V, Vps = 650V - 0.1 100 uA
Rbs(on) Static Drain-Source Turn-On Resistance | Vec=Ves=15V, ViN=5V, Ip=5A - 300 - mQ
VEsp Drain - Source Diode Forward Voltage Vee=Ves=15V,Vin=0V, Is= 2.5A - 3.5 - Y
ton - 890 - ns
P s o R B
. . = , Inductive Loa =3m
b Switching Times High- and Low-Side MOSFET - i - ns
Eon Switching ' 70 ' ul
EOFF - 35 - ul
Ven =400V, Vec=Ves =15V, Ip = lpp,
RBSOA Reverse Bias Safe Operating Area Vps = Bypss, Ty = 150°C High- and Full Square
Low-Side MOSFET Switching
Control Part(each HVIC unless otherwise specified)
Symbol Parameter Condition MIN. TYP. MAX. Units
Quiescent VCC Supply Vee = 15V Applied between VCC and i
lace | Current Vin= OV CoM 80 | 180 ) vA
| Quiescent VB Supply Vgs = 15V Applied between Vg - U, i 30 60 A
ass Current Viy =0V Vi) - V, Vew) - W
Veeo ] VCC Under-Voltage Protection Detection Level - 11.5 - \Y
Low-side UVLO threshold
Veer VCC Under-Voltage Protection Reset Level - 10.5 - \Y
Vesp o VBS Under-Voltage Protection Detection Level - 11.5 - \Y
High-side UVLO threshold -
Vasr VBS Under-Voltage Protection Reset Level - 10.5 - \Y
HVIC T i
Vis C Temperature Sensing | \/ _ 15y, Tue=25°C 320 | 650 | 900 | mv
Voltage Output
Vin ON Threshold Voltage Logic HIGH Level Applied between Vy and - - 2.6 \Y
Vi OFF Threshold Voltage Logic LOW Level CcoM 0.8 - - v
Control Part(each bootstrap diode unless otherwise specified)

Symbol Parameter Condition MIN. TYP. MAX. Units
VF BSD Forward voltage lF=0.1A, Tc=25°C - 2.8 - \
tis Reverse Recovery Time lF=0.1A, Tc=25°C - 80 - ns

R BSD Current Limiting Resistor - 100 - ohm
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Figure7-1 Temperature Profile of Vrs(Typical)
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8 NSMD12S60C1 Description

Typical application circuit
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Figure8-1 Example of RC-coupling parameter 390 ohm and 1nF
Recommended Application Circuit and MCU Interface with parameter
Notes:

1. RC-coupling (R1 — Rg and Co — C¢) at each input of IPM product and MCU are useful to prevent improper input signal caused by

controller scheme and /or surge-noise.

2. All the filter capacitors should be connected close to IPM product, and they should have good characteristics for rejecting

high-frequency ripple current.
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9 Package Information

SOP23 Package Outlines

16-MAX .00

1 16-0.50040.10

A L &
P
(1165) 1541 77806,670+0,10
850
2750 3.900 5.500 5200 _ 4200 5.200 2,250 4 400
4 1000 1
‘-""Pi“—\‘dj]] | ‘[lﬂ"qli‘[p,[[lhi‘[lh‘ql”[lh’ %F,‘[P"q]"%‘qi’ %E
= —— 1 i 1 i T ! T T i 1 T T T T
< M) | | | T 1 ] | ] | | 1 | T e
o1
GL2 . [ 0.600
- ™ (j Hl |
A 9 TR £\ i T ol [y JAA E "g o ;} =
= & =1
i \_V \4_/ \_}j \_|j \V : 2 EE
54 0 ~ =
\@Q s - 7 ///////& g 3 il
& Marking Area po - & L
| - | Lo sregsreld (z 55 4]
] ] " : 7 1 - |
| ﬂl‘ llj'l! l”[! w m | : I-_t f
| & 10
IITJ ‘ % ll}f 05
12150 5 1150402
10.000 0.600
29.000+0.2
(2.275) _ 2%3.00=7.80040.1 _ 1950 4%3,00=15,600£0.1 2
| |
| | | ]l
[ | TIT o) T[T | 5 {
J‘ —‘I. LY L1 ‘.I. ]
. 118 19 2-0.50040.05(19.20 LEAD) 23 ,3
5.0 )05 : 2-MAX1.000 ~I
Wuxi NCE Power Co., Ltd
10/10

T By # 1 R LAY A TR



	1 特点
	2 典型应用
	3 芯片概述
	3.1 特点
	3.2 芯片信息

	4 Ordering Guide
	5 Revision history
	6 Function Pin Description
	7 Product specifications
	7.1 Absolute Maximum Ratings
	7.2 Recommended Operating Conditions
	7.3 Electrical Characteristics

	8 NSMD12S60C1 Description
	9 Package Information

