
 

 
 

 

英飞凌 TRENCHSTOP™ 5 WR6 技术采用增强型爬电距离和电气间隙封装，提高了抗封装污染的可靠性 
 

特性 
• VCE = 650 V 
• IC = 40 A 

• 引脚间爬电距离 > 4.8 毫米 

• 引脚间电气间隙 > 3.4 毫米 

• 针对 PFC 和焊接应用进行优化的集成二极管 

• 稳定的温度特性 

• 极低的 VCEsat和低的 E off 

• 基于 VCEsat正温度系提升易于并联的能力 

• V CEsat 和 E sw 的低温度依赖性 

• 完整的产品范围和 PSpice 模型： http://www.infineon.com/igbt/ 

潜在应用 

• 功率因数校正 

• 焊接 

• ZCS应用 

产品验证 

• 符合JEDEC47/20/22相关测试的工业应用要求 

 

描述 
 

 

Type Package Marking 

IKWH40N65WR6 PG-TO247-3-STD-NN4.8 H40EWR6 
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1 封装 

1 封装 
表 1 特征值 

 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Internal emitter 
inductance measured 5 
mm (0.197 in.) from 
case 

LE   13  nH 

Storage temperature Tstg 
 -55  150 °C 

Soldering temperature Tsold wave soldering 1.6 mm (0.063 in.) from case 
for 10 s 

  260 °C 

Mounting torque M M3 screw, Maximum of mounting process: 3   0.6 Nm 

Thermal 
resistance, 
junction-ambient 

Rth(j-a) 
   40 K/W 

IGBT thermal 
resistance, junction-
case 

Rth(j-c) 
   0.9 K/W 

Diode thermal 
resistance, junction-case 

Rth(j-c) 
   4.2 K/W 

2 IGBT 
表2 最大额定值 

 

Parameter Symbol Note or test condition Values Unit 

Collector-emitter voltage VCE Tvj ≥ 25 °C 650 V 

DC collector current, 
limited by Tvjmax 

IC  Tc = 25 °C 70 A 

Tc = 100 °C 45 

Pulsed collector current, tp 

limited by Tvjmax 
ICpulse 

 120 A 

Turn-off safe operating 
area 

 VCE ≤ 650 V, Tvj ≤ 175 °C 120 A 

Gate-emitter voltage VGE 
 ±20 V 

Transient gate-emitter 
voltage 

VGE tp ≤ 10 µs, D < 0.01 ±30 V 

Power dissipation Ptot 
 Tc = 25 °C 175 W 

Tc = 100 °C 78 

表3 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Collector-emitter 
breakdown voltage 

VBRCES IC = 0.2 mA, VGE=0 V 650   V 

（表格续下页……） 
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2 绝缘栅双极晶体管 

 

 

表 3 （续） 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Collector-emitter 
saturation 
voltage 

VCEsat IC = 40 A, VGE = 15 V Tvj = 25 °C  1.55 1.85 V 

Tvj = 175 °C  1.8  

Gate-emitter threshold 
voltage 

VGEth IC = 0.4 mA, VCE = VGE 3.2 4 4.8 V 

Zero gate-voltage 
collector current 

ICES VCE = 650 V, VGE=0 V Tvj = 25 °C   40 µA 

Tvj = 175 °C  0.5  mA 

Gate-emitter leakage 
current 

IGES VCE=0 V, VGE = 20 V   100 nA 

Transconductance gfs IC = 40 A, VCE = 20 V  89  S 

Input capacitance Cies VCE = 25 V, VGE=0 V, f = 100 kHz  2890  pF 

Output capacitance Coes VCE = 25 V, VGE=0 V, f = 100 kHz  28  pF 

Reverse transfer 
capacitance 

Cres VCE = 25 V, VGE=0 V, f = 100 kHz  11  pF 

Gate charge QG IC = 40 A, VGE = 15 V, VCC = 520 V  117  nC 

Turn-on delay time td(on) VCC = 400 V, VGE = 0/15 V, 
RG(on) = 27 Ω, 
RG(off) = 27 Ω, Lσ = 30 nH, 
Cσ = 26 pF 

Tvj = 25 °C, 
IC = 40 A 

 37  ns 

Tvj = 175 °C, 
IC = 40 A 

 34  

Rise time (inductive load) tr VCC = 400 V, VGE = 0/15 V, 
RG(on) = 27 Ω, 
RG(off) = 27 Ω, Lσ = 30 nH, 
Cσ = 26 pF 

Tvj = 25 °C, 
IC = 40 A 

 24  ns 

Tvj = 175 °C, 
IC = 40 A 

 25  

Turn-off delay time td(off) VCC = 400 V, VGE = 0/15 V, 
RG(on) = 27 Ω, 
RG(off) = 27 Ω, Lσ = 30 nH, 
Cσ = 26 pF 

Tvj = 25 °C, 
IC = 40 A 

 353  ns 

Tvj = 175 °C, 
IC = 40 A 

 401  

Fall time (inductive load) tf VCC = 400 V, VGE = 0/15 V, 
RG(on) = 27 Ω, 
RG(off) = 27 Ω, Lσ = 30 nH, 
Cσ = 26 pF 

Tvj = 25 °C, 
IC = 40 A 

 23  ns 

Tvj = 175 °C, 
IC = 40 A 

 18  

Turn-on energy Eon VCC = 400 V, VGE = 0/15 V, 
RG(on) = 27 Ω, 
RG(off) = 27 Ω, Lσ = 30 nH, 
Cσ = 26 pF 

Tvj = 25 °C, 
IC = 40 A 

 1.09  mJ 

Tvj = 175 °C, 
IC = 40 A 

 1.23  

（表格续下页……） 
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表 3 （续） 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Turn-off energy Eoff VCC = 400 V, VGE = 0/15 V, 
RG(on) = 27 Ω, 
RG(off) = 27 Ω, Lσ = 30 nH, 
Cσ = 26 pF 

Tvj = 25 °C, 
IC = 40 A 

 0.57  mJ 

Tvj = 175 °C, 
IC = 40 A 

 0.89  

Total switching energy Ets VCC = 400 V, VGE = 0/15 V, 
RG(on) = 27 Ω, 
RG(off) = 27 Ω, Lσ = 30 nH, 
Cσ = 26 pF 

Tvj = 25 °C, 
IC = 40 A 

 1.66  mJ 

Tvj = 175 °C, 
IC = 40 A 

 2.12  

Operating 
junction 
temperature 

Tvj 
 -40  175 °C 

 

注： 电气特性，在 Tvj = 25°C条件下测得，除非另有规定。 
 

3 二极管 

表4 最大额定值 
 

Parameter Symbol Note or test condition Values Unit 

Repetitive peak reverse 
voltage 

VRRM Tvj ≥ 25 °C 650 V 

Diode forward current, 
limited by Tvjmax 

IF  Tc = 25 °C 20 A 

Tc = 100 °C 11 

Diode pulsed current, tp 

limited by Tvjmax 
IFpulse 

 40 A 

表5 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Diode forward voltage VF IF = 10 A Tvj = 25 °C  1.3 1.6 V 

Tvj = 175 °C  1.3  

Diode reverse recovery 
time 

trr VR = 400 V Tvj = 25 °C, 
IF = 20 A, 
-diF/dt = 1460 A/µs 

 79  ns 

Tvj = 175 °C, 
IF = 20 A, 
-diF/dt = 1350 A/µs 

 104  

（表格续下页……） 
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表 5 （续） 特征值 
 

Parameter Symbol Note or test condition Values Unit 

Min. Typ. Max. 

Diode reverse recovery 
charge 

Qrr VR = 400 V Tvj = 25 °C, 
IF = 20 A, 
-diF/dt = 1460 A/µs 

 1.4  µC 

Tvj = 175 °C, 
IF = 20 A, 
-diF/dt = 1350 A/µs 

 2.5  

Diode peak reverse 
recovery current 

Irrm VR = 400 V Tvj = 25 °C, 
IF = 20 A, 
-diF/dt = 1460 A/µs 

 24.7  A 

Tvj = 175 °C, 
IF = 20 A, 
-diF/dt = 1350 A/µs 

 38.3  

Diode peak rate of fall of 
reverse recovery current 

dirr/dt VR = 400 V Tvj = 25 °C, 
IF = 20 A, 
-diF/dt = 1460 A/µs 

 383  A/µs 

Tvj = 175 °C, 
IF = 20 A, 
-diF/dt = 1350 A/µs 

 821  

Operating 
junction 
temperature 

Tvj 
 -40  175 °C 

 
注意：为了获得最佳的使用寿命和可靠性，英飞凌建议运行条件不超过本数据手册中所述最大额定值的 80%。 
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4 特性图 
 

Reverse bias safe operating area 
IC = f(VCE) 
Tvj ≤ 175 °C, Tc = 25 °C, VGE = 15 V 

Power dissipation as a function of case temperature 
Ptot = f(Tc) 
Tvj ≤ 175 °C 
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Collector current as a function of case temperature 
IC = f(Tc) 
Tvj ≤ 175 °C, VGE ≥ 15 V 

Typical output characteristic 
IC = f(VCE) 
Tvj = 25 °C 
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Typical output characteristic 
IC = f(VCE) 
Tvj = 175 °C 

Typical transfer characteristic 
IC = f(VGE) 
VCE = 20 V 

160 

 
140 

 
120 

 
100 

 
80 

 
60 

 
40 

 
20 

 
0 

0 1 2 3 4 5 

120 
 

 
100 

 

 
80 

 

 
60 

 

 
40 

 

 
20 

 

 
0 

3 4 5 6 7 8 

Typical collector-emitter saturation voltage as a 
function of junction temperature 
VCEsat = f(Tvj) 
VGE = 15 V 

Gate-emitter threshold voltage as a function of 
junction temperature 
VGEth = f(Tvj) 
IC = 0.4 mA 
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Typical switching times as a function of collector 
current 
t = f(IC) 
VCC = 400 V, Tvj = 175 °C, VGE = 0/15 V, RG = 27 Ω 

Typical switching times as a function of gate resistor 
t = f(RG) 
IC = 40 A, VCC = 400 V, Tvj = 175 °C, VGE = 0/15 V 
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Typical switching times as a function of junction 
temperature 
t = f(Tvj) 
IC = 40 A, VCC = 400 V, VGE = 0/15 V, RG = 27 Ω 

Typical switching energy losses as a function of 
collector current 
E = f(IC) 
VCC = 400 V, Tvj = 175 °C, VGE = 0/15 V, RG = 27 Ω 
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Typical switching energy losses as a function of gate 
resistor 
E = f(RG) 
IC = 40 A, VCC = 400 V, Tvj = 175 °C, VGE = 0/15 V 

Typical switching energy losses as a function of 
junction temperature 
E = f(Tvj) 
IC = 40 A, VCC = 400 V, VGE = 0/15 V, RG = 27 Ω 
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Typical switching energy losses as a function of 
collector emitter voltage 
E = f(VCE) 
IC = 40 A, Tvj = 175 °C, VGE = 0/15 V, RG = 27 Ω 

Typical gate charge 
VGE = f(QG) 
IC = 40 A 
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Typical capacitance as a function of collector-emitter 
voltage 
C = f(VCE) 
f = 100 kHz, VGE = 0 V 

IGBT transient thermal impedance as a function 
of pulse width 
Zth(j-c) = f(tp) 
D = tp/T 
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Diode transient thermal impedance as a function of 
pulse width 
Zth(j-c) = f(tp) 
D = tp/T 

Typical diode forward current as a function of 
forward voltage 
IF = f(VF) 
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Typical diode forward voltage as a function of 
junction temperature 
VF = f(Tvj) 

Typical reverse recovery time as a function of diode 
current slope 
trr = f(diF/dt) 
VR = 400 V, IF = 20 A 
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Typical reverse recovery charge as a function of 
diode current slope 
Qrr = f(diF/dt) 
IF = 20 A, VR = 400 V 

Typical reverse recovery current as a function of 
diode current slope 
Irrm = f(diF/dt) 
IF = 20 A, VR = 400 V 
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Typical diode peak rate of fall of reverse recovery 
current as a function of diode current slope 
dirr/dt = f(diF/dt) 
VR = 400 V, IF = 20 A 

Typical reverse energy losses as a function of diode 
current slope 
Erec = f(diF/dt) 
VR = 400 V, IF = 20 A 
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Typical diode current slope as a function of gate 
resistor 
diF/dt = f(RG) 
VR = 400 V, IF = 20 A 
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5 封装外形 

5 封装外形 

 
PG-TO247-3-STD-NN4.8 

 

 
 

PACKAGE - GROUP PG-TO247-3-U04 
NUMBER: 

DIMENSIONS 
MILLIMETERS 

MIN. MAX. 
A 4.90 5.10 
A1 2.31 2.51 
A2 1.90 2.10 
b 1.16 1.26 
b1  1.90 
b2  2.30 
b3 1.55 1.65 
b4 1.96 2.06 
c 0.59 0.66 
D 20.90 21.10 
D1 16.25 16.85 
D2 1.05 1.35 
D3 0.55 0.65 
E 15.70 15.90 
E1 13.10 13.50 
E2 2.14 2.34 
e 5.44 
N 3 
L 19.80 20.10 
L1 3.95 4.30 

 
图 1 
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6 测试条件 

 
6 测试条件 
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修订记录 

 

Document revision Date of release Description of changes 

1.00 2021-05-17 Final datasheet 

1.10 2021-05-18 Update of diagram E = f(Tvj) 

1.20 2021-06-29 Update of diagram E = f(Tvj) 

1.30 2022-12-06 Update of “DC collector current, limited by Tvjmax” in table “Maximum 
rated values”, for 25°C and 100°C 
Transient gate-emitter voltage VGE in table “Maximum rated values” of 
IGBT changed to ±30V 
Update of diagram “Collector current as a function of case 
temperature”, IC = f(Tc) 
"Forward bias safe operating area” diagram renamed to “Reverse 
bias safe operating area” 
Correction of package outline 
dimensions Change package name to 
marketing name Editorial changes 
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凌销售条件的偏离才对英飞凌具有约束力。 

为避免疑义，英飞凌不承担不侵犯第三方权利的
所有保证和默示保证，例如对特定用途/目的的适
用性或适销性的保证。 

英飞凌对与样品、应用或客户对任何产品的具体
使用有关的任何信息或本文档中给出的任何示例
或典型值概不负责。  

本文件中包含的数据仅供具有技术资格和技能的
客户代表使用。客户有责任评估产品对预期应用
和客户特定用途的适用性，并在预期应用和客户
特定用途中验证本文件中包含的所有相关技术数
据。客户有责任正确设计、编程和测试预期应用
的功能性和安全性，并遵守与其使用相关的法律
要求。  

除非英飞凌另行明确批准，否则产品不得用于任
何因产品故障或使用产品的任何后果可合理预期
会导致人身伤害的应用。但是，上述规定并不妨
碍客户在英飞凌明确设计和销售的使用领域中使
用任何产品，但是客户对应用负有全部责任。  

英飞凌明确保留根据适用法律，如《德国版权
法》（UrhG）第 44b 条，将其内容用于商业资料
和数据探勘（TDM）的权利。 

如果产品包含安全功能：  
由于任何计算设备都不可能绝对安全，尽管产品
采取了安全措施，但英飞凌不保证产品不会被入
侵、数据不会被盗或遗失，或不会发生其他漏洞
（以下简称"安全漏洞"），英飞凌对任何安全漏
洞不承担任何责任。 

如果本文档包含或引用软件：  
根据美国、德国和世界其他国家的知识产权法律
和条约，该软件归英飞凌所有。英飞凌保留所有
权利。因此，您只能按照软件附带的软件授权协
议的规定使用本软件。  

如果没有适用的软件授权协议，英飞凌特此授予
您个人的、非排他性的、不可转让的软件知识产
权授权（无权转授权）：(a) 对于以源代码形式提
供的软件，仅在贵组织内部修改和复制该软件用
于 英飞凌 硬件产 品；及 (b) 对于以 二进制 代码
(binary code)形式对外向终端用户分发该软件，
仅得用于英飞凌硬件产品。禁止对本软件进行任
何其他使用、复制、修改、翻译或编译。有关产
品、技术、交货条款和条件以及价格的详细信
息 ， 请 联 系 离 您 最 近 的 英 飞 凌 办 公 室 或 访 问 
https://www.infineon.com。 

Trademarks 
All referenced product or service names and trademarks are the property of their respective owners. 
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