IHIITIO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCGG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Features
® Neutral Point Clamped Three-Level Inverter Module
® Low Inductive Layout
® Solderable Pins

Benefits
® Higher System Efficiency
® Reduced Cooling Requirements
® Low Conduction Losses Over Temperature

Applications
Energy storage applications

Three-level applications
High-frequency switching application
Solar applications
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IHIITIO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Table1 Absolute Maximum Ratings (Ta = 25 °C)

Parameter Symbol Value Unit

IGBT (Q1, Q4)

Collector-Emitter Voltage Vces 1200 V
Gate—Emitter Voltage Vee 25 v
Positive Transient Gate—emitter Voltage (Tpulse =5s, D <0.10) 30

Continuous Collector Current lc 600 A
Pulsed Collector Current lcp 1200 A
IGBT (Q2, Q3)

Collector-Emitter Voltage Vces 750 \Y
Gate—Emitter Voltage Vee 25 Y
Positive Transient Gate—emitter Voltage (Tpulse =5 s, D <0.10) 30

Continuous Collector Current lc 400 A
Pulsed Collector Current lcp 800 A
DIODE (D1)

Peak Repetitive Reverse Voltage VRRM 1200 V
Continuous Forward Current IF 300 A
Repetitive Peak Forward Current IFRM 600 A
DIODE (D4)

Peak Repetitive Reverse Voltage VRRM 1200 \Y
Continuous Forward Current IF 400 A
Repetitive Peak Forward Current IFRM 800 A
DIODE (D2,D3)

Peak Repetitive Reverse Voltage VRRM 750 \Y
Continuous Forward Current IF 100 A
Repetitive Peak Forward Current IFRM 200 A
DIODE (D5,D6)

Peak Repetitive Reverse Voltage VRRM 750 \%
Continuous Forward Current IF 500 A
Repetitive Peak Forward Current IFRM 1000 A

INSULATION PROPERTIES

Isolation Test Voltage, t =1 s, 50 Hz Viso 4000 VRms

RECOMMENDED TEMPERATURE

Storage Temperature Tstg -40 to +125 C
Operating Temperature Tviop -40 to +150 C
Junction Temperature T; -40 to +175 C
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IHIITIO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Table 2 Characteristics Values

Parameter Symbol Conditions Min. Typ. Max. Unit
IGBT (Q1, Q4)
Vee =15V,
o Tj = 25€C - 1.80 -
Collector-Emitter Saturation lc =600 A
Voltage VCE(sat) Ver = 15V v
d cem > Tj= 150C - 2.35 -
Ilc =600 A
Vee = VcE,
Gate—-Emitter Threshold Voltage VGE(TH) T;=25C - 5.50 - \Y
Ic =9 mA
Vee =-7/+15V
Q ’ Tj=25C - 3.49 - c
Total Gate Charge 9 Vee = 600 V j v
Vee= %25V,
Gate-Source Leakage Current lces T;=25C -100 - 100 nA
Vce=0V
Collector-Emitter Voltage Verces | Vee =0V Tj=25C 1200 - - Vv
. Vce= 1200V,
Collector-Emitter Cutoff Current lces Tj=25C - - 100 pA
Vee=0V
Input Capacitance Ciss Vee =0V, Tj=25C - 66.4 -
Output Capacitance Coss Vce=30V, T;=25C - 1.77 - nF
Reverse Transfer Capacitance Crss f=100 KHz Tj=25C - 0.19 -
Turn-on Delay Time(inductive ) Tj=25C - 50 -
don
load) Tj=150C - 100 -
Tj=25C - 40 -
Rise Time (inductive load) tr
L= - 50 -
Vee =-7V/+15Y, | 1=190C ns
Turn-off Delay Time(inductive . Voc+ =470V, Tj=25C - 150 -
d off _
load) Vbc- =470V, T, = 150C - 225 -
lc =300 A, 160
— T;=25C - -
Fall Time (inductive load) t Reon =2.0 Q,
Reoff = 0.5 Q Tj=150C - 230 -
T, = 25C - 10.92 -
Turn-on Switching Loss Eon
Tj = 150C - 17.10 -
mJ
Tj= 25T - 12.66 -
Turn-off Switching Loss Eort
T; = 150T - 19.36 -
Th_ermal Resistance - Rinsc Per IGBT - 0.063 - C/w
Chip—to—-Case

https://www.hiitio.com Page 3 of 17 Email:sales@phiitio.com



IHIITIO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)
Parameter Symbol Conditions Min. | Typ. Max. | Unit
DIODE (D5,D6)
I =500 A T;=25C - 1.84 -
Diode Forward Voltage Ve \%
° IF =500 A T;=150C - 1.98 -
T;=25C - 160 -
Reverse Recovery Time TrrR ns
T;=150C - 245 -
Vee=-7V/+15V, T,=25C _ 156 i
Reverse Recovery Charge Qrr Vbc+ =470V, — ucC
Voc. =470 V, T;=150T - 38.0 -
lc =300 A, T;=25C - 250 -
Peak Reverse Recovery Current IRRM = A
Rcon= 2.0 Q, Tj =150C _ 315 )
Reoff= 0.5 Q
Tj=25C - 5.50 -
Reverse Recovery Energy Erec mJ
T;=150C - 10.98 -
Thgrmal Resistance - Rinuc Per diode - 0.135 - °C/IW
Chip—to—-Case
IGBT (Q3)
Vee =15V, T, = 25¢€ ) 150 i
Collector-Emitter Saturation lc =400 A
Voltage VCE(sat) V. =15V \
g GE = ’ Tj = 150C - 1.73 -
Ic =400 A
Ve = VcE,
Gate—Emitter Threshold Voltage VGE(TH) Tj=25C - 4.10 - \Y
Ic =9 mA
Vee =-7/+15V,
Q T, = 25C - 0.96 - C
Total Gate Charge 9 Vee = 600 V j ]
Vee=+25V,
Gate-Source Leakage Current lcEs T;=25C -100 - 100 nA
Vce=0V
Vee=0V
Collector-Emitter Voltage V(BR)CES °E T;=25C 750 - - \Y
Ic = 250uA
. Vce=750V,
Collector-Emitter Cutoff Current Ices Tj=25C - - 100 pA
Vee=0V
Input Capacitance Ciss Vee =0V, T;=25C - 14 -
Output Capacitance Coss Vce =30V, Tj=25C - 0.79 - nF
Reverse Transfer Capacitance Crss f=100KHz Tj=25C - 0.10 -
T;=25C - 35 -
Turn-on Delay Time(inductive load) td on _
Vee =-7V/+15V, | 1 _ 50 ) 68 i
Vbc+ =470V,
Voc- =470 V, Tj=25C - 30 -
Rise Time (inductive load) tr _ ns
Ic =300 A, T, = 150C - 46 -
Reon =10 Q,
= Tj=25C - 980 -
Turn-off Delay Time(inductive load) td off Roorr= 36 Q
T/ = 150C - | 1550 -
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IHIITIO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)
Parameter Symbol Conditions Min. | Typ. Max. | Unit
- T) = 25C - 45 -
Fall Time (inductive load) ts Vee =-7V/+15V, |- ns
Vpc+ =470V, Tj=150C - 53 -
o Vpc- =470 V, Tj=25C - 6.50 -
Turn-on Switching Loss Eon
Ilc =300 A, T =150C - 9.20 -
mJ
. € Switching L c Reon =10 Q, T, =25C - 12.61 -
urn-off Switching Loss ff -
9 © Raoff = 36 Q T, = 150C - 15.00 -
Th.ermal Resistance - Rinc Per IGBT ) 0.140 ) SCIW
Chip—-to—-Case
INVERSE DIODE (D1)
I[r =300 A T;= 25T - 1.81 -
Diode Forward Voltage \% v
’ IF = 300 A T;=150C - 1.94 -
T = 25C . 85 i
Reverse Recovery Time Trr ns
Tj=150TC - 343 -
Vee =-7V/+15V, [T 2 o5¢ ] 142 ]
Reverse Recovery Charge Qrr Vbc+ =470V, — ucC
V. =470V, T;=150C - 39.3 -
Ic =300 A, Tj=25C - 289 -
Peak Reverse Recovery Current IRRM = A
Rcon =10 Q, Tj =150C _ 376 )
Raoff = 36 Q
Tj=25C - 6.0 -
Reverse Recovery Energy Erec mJ
T;=150T - 17.0 -
Thgrmal Resistance - Rtnuc Per diode - 0.119 - °C/W
Chip—-to-Case
IGBT (Q2)
Vee =15V, Tj= 25C - 1.50 -
Collector-Emitter Saturation V. lc =400 A v
Voltage cFteat Vee=15V
’ T;=150T - 1.73 -
Ilc =400 A
. Vee = VcE,
Gate—Emitter Threshold Voltage VGE(TH) Tj=25C - 4.10 - \Y;
lc =9 mA
Vee =-7/+15V
Q ’ T;=25C - 0.96 - C
Total Gate Charge 9 Vee = 600 V j M
Vee=+25V,
Gate-Source Leakage Current lces Tj=25C -100 - 100 nA
Vce=0V
Vee=0V
Collector-Emitter Voltage V(BR)CES °E T =25C 750 - - \%
Ic = 250uA
. Vce=750V,
Collector—Emitter Cutoff Current Ices T;=25C - - 100 MA
Vee=0V
Input Capacitance Ciss Vee =0V, T;=25C - 14 -
Output Capacitance Coss Vce=30V, T;j=25C - 0.79 - nF
Reverse Transfer Capacitance Crss f=100KHz Tj=25C - 0.10 -
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IHIITIO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)
Parameter Symbol Conditions Min. | Typ. Max. | Unit
Tj = 25C - 100 -
Turn-on Delay Time(inductive load) td on
Tj=150C - 115 -
Tj=25C - 89 -
Rise Time (inductive load) tr - + ns
Vee=-7V/+15V, T, = 150C ) 105 )
Vbc+ =470V,
Vbc- =470V, Tj=25C - 1050 -
Turn-off Delay Time(inductive load) td off _
Ic =300 A, Tj =150C - 1480 -
Reon=10 Q, T, = 25C j 45 j
Fall Time (inductive load) tr Reoff = 36 Q ns
Tj=150C - 98 -
Tj=25C - 4.26 -
Turn-on Switching Loss Eon
Tj = 150C - | 655 -
mJ
Tj=25C - 13.2 -
Turn-off Switching Loss Eoff
T, = 150C - 15.1 -
Tht?rmal Resistance - Rinc Per IGBT _ 0.140 } “C/W
Chip—-to—-Case
INVERSE DIODE (D4)
IF =400 A Tj=25C - 1.89 -
Diode Forward Voltage VF \
9 IF = 400 A Tj = 150C - 2.00 -
Tj=25C - 90 -
Reverse Recovery Time Trr ns
Tj=150C - 300 -
Vee=-7V/+15V, T,=25¢C ) 15.4 )
Reverse Recovery Charge Qrr Voc+ =470V, - pcC
Vbc. =470V, T;=150C - 45.2 -
Ilc =300 A, T;=25C - 280 -
Peak Reverse Recovery Current IRRM = A
Raon 1OQ, Tj=150C _ 360 .
Raoff = 36 Q
Tj=25C - 8.07 -
Reverse Recovery Energy Erec mJ
T;=150C - 22.0 -
Thgrmal Resistance - Rinsc Per diode _ 0.102 . oC/W
Chip—-to—Case
INVERSE DIODE (D2,D3)
v lr=100 A T;=25C - 1.62 -
Diode F Vol F v
iode Forward Voltage IF =100 A T, = 150C - 1.68 -
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BHITIO

Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Table 3 NTC-Thermistor

[IGBT Module]

Parameter Symbol Min Typ. Max Unit Conditions
Rated resistance R2s - 5 - kQ Tc=25°C
Deviation of R100 AR/R -5 - 5 % Tc=100°C, R100=493 Q
R2 = Ra2s exp [B2s/s0(1/T2 -
B-value Ba2s/s0 - 3375 - K 1/(298,15K))]

Table 4 Module Characteristics

Parameter Symbol Conditions Min Typ. Max Unit
Mounting Torque Screw:M5 M 3.0 - 5.0 N.m
Creepage Distance terminal to heatsink 16.2
Clearance terminal to heatsink 15.2
CTI 2600
Flatness of base plate 0.3 mm
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HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Zhejiang HIITIO New Energy Co., Ltd

[IGBT Module]

Typical Characteristics

Fig.1 Typical output characteristics IGBT
Vee =15V (Q1, Q4)
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Fig.3 Typical output characteristics IGBT
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Fig.5 Typical Output Characteristic, IGBT

Ic = f(VcE)

Vce = 20V (Q1, Q4)
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Fig.2 Typical output characteristics IGBT
Tvj =150°C (Q1, Q4)
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Fig.4 Typical output characteristics IGBT
Tvj = 150°C (Q2, Q3)

800 ‘ ‘
Vge = 10V
700 | 243y
=15V

600 [ =q7v
//

500

AN

300

™

Ic [A]

200 AN
100

0

0.0 0.5 1.0 1.5 2.0 25 3.0
Vee [V]

Fig.6 Typical Output Characteristic, IGBT
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Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1

[IGBT Module]

1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Fig.7 Diode forward characteristics (D1)

Typical Characteristics

Fig.8 Diode forward characteristics (D2, D3)
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Fig.9 Diode forward characteristics (D4)

Fig.10 Diode forward characteristics (D5, D6)
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Fig.11 Capacity characteristic Fig.12 Capacity characteristic
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IHIITIO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Typical Characteristics
Q1 || D5 or Q4 || D6

Fig.13 Switching losses IGBT, (typical) Fig.14 Switching losses Diode, (typical)
Eon = f (Ic), Eoff = f (Ic), Erec = f (IF),
Vee=+15V /-7 V, Reon = 2.0 Q, Reoff = 0.5 Q, Vee =+15V /-7 V, Reon = 2.0 Q, Reort = 0.5 Q,
Voc+ =470V, Voc-=470 V Vbc+ =470V, Vpc-= 470 V
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Fig.15 Switching losses IGBT, (typical) Fig.16 Switching losses Diode, (typical)
Eon = f (Ra), Eoff = f (Ra), Erec = f (Ra),
Vee=+15V /-7 V, Ic =300 A, Vee=+15V /-7 V, Ir =300 A,
\6/0DC+ =470V, Voc=470V YzDC+ =470V, Vpc=470V
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Fig.17 Switching losses IGBT, (typical) Fig.18 Switching losses IGBT, (typical)
Eon = f (Ic), Eoff = f (Ic),
Vee = +15V /-7 V, Reon = 10 Q, Reoff = 36 Q, Vee = +15V /-7 V, Reon = 10 Q, Reoft = 36 Q,
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IHIITIO [IGBT Module]

Zhejiang HIITIO New Energy Co., Ltd

HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Typical Characteristics

Fig.19 Switching losses Diode, (typical) Fig.20 Switching losses IGBT, (typical)
Erec = f (IF), Eon = f (Ra),
Vee =+15V /-7 V, Reon = 10 Q, Reoff = 36 Q, Vee=+15V /-7 V, Ic =300 A,
Voc+ =470V, Vpoc=470V \2/(I)DC+ =470V, Voc=470V
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Fig.21 Switching losses IGBT, (typical) Fig.22 Switching losses Diode, (typical)
Eoff = f (Ra), Erec = f (Ra),
Vee=+15V /-7 V, Ic =300 A, Vee=+15V /-7 V, Ir =300 A,
Voc+ =470V, Voc=470 V \2/2DC+ =470V, Vpc=470V
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Fig.23 Switching losses IGBT, (typical) Fig.24 Switching losses IGBT, (typical)
Eon = f (Ic), Eoff = f (Ic),
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HCG600FL120E3F1
1200V / 600A E3 (size similar to Easy 3 with Cu Baseplate)

Fig.25 Switching losses Diode, (typical)

Zhejiang HIITIO New Energy Co., Ltd

Typical Characteristics

[IGBT Module]

Fig.26 Switching losses IGBT, (typical)
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Fig.27 Switching losses IGBT, (typical)
Eon =f (RG),
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Fig.29 Transient thermal impedance IGBT,
Zinuc =T () (Q1, Q4)
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Fig.28 Switching losses Diode, (typical)
Erec = f (Rg),

Ve =+15V /-7 V, Ir =300 A,

Voc+ =470V, Vpc=470V
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Fig.30 Transient thermal impedance IGBT,

Zingc = f (t) (Q2, Q3)
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Fig.31 Transient thermal impedance Diode,

Zinsc = f (t) (D1)
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—2ZthJC : Diode
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Fig.33 Transient thermal impedance Diode,

Zwnic = f (t) (D5, D6)
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Fig.32 Transient thermal impedance Diode,
Zinic = f () (D4)
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Fig.34 NTC-Thermistor-temperature characteristic
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