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JL3I300V65SQ2E7SN

3-Level NPC Inverter Module with 650V Trench Stop IGBTs

0 RoHS
Features

* Electrical features

- Neutral Point Clamped Three-level Inverter Module
- 650V Field Stop IGBTs

- Low Inductive layout

B

- Solderable Pins/Press—fit Pins o 14! ; g
- Thermistor T
- Pb-Free, Halogen Free/BFR Free and RoHS Compliant
LQ2 Pack
MARKING DIAGRAM
Typical Applications
- Uninterruptable Power Supplies Systems B R T - B R
- Energy Storage System | | JL3T300V65SQ2ETSN W W E‘ﬁg n
JINLAN = Company Name
JL3I300V65SQ2E7SN = Specific Device Code
DXXYY = Year and Work Week Code
WWWWWwW =product ID
QR code = Custom Assembly Information
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Preliminary data

Package Insulation coordination

Parameter Symbol Note or test condition Values Unit
DC Test Voltage (t,=2s) 6.0 kv
Isolation test voltage VisoL
AC Test Voltage (t,=60s) 25
Creepage distance dereep >12.7 mm
Clearance dotear >12.7 mm
Comparative tracking index CTl =200
(electrical)
Package Characteristic values
Parameter Symbol Note or test condition Values Unit
Min. Typ. Max.
Mounting torque for module -Mounting according to valid Nm
mounting M application note M5, Screw 3 5
Weight G 179.7 g

Mar, 2024-Rev.00

2/28

JL3I300V65SQ2E7SN



®

®
— . . .
JU Jinlan Power Semiconductor(Wuxi).co.LTD Preliminary data

MAXIMUM RATINGS (Note 1)

| Symbol Rating Value | Unit |
BUCK Swich
Vees Collector-Emitter Voltage 650 \
Ve Gate- Emitter Voltage +20V Vv
I Continuous Collector Current @ T, = 80°C (Tumax = 175°C) 300 A
lcrM Repetitive peak collector current (tp limited by Tjmax) 900 A
Put Maximum Power Dissipation @ T, = 80°C (Tumax= 175°C) 401 w
Tomax Maximum Operating Junction Temperature 175 °C
BUCK Diode
VRRM Peak Repetitive Reverse Voltage 650 \
I Continuous Forward Current @ T, = 80°C (Tumax = 175°C) 300 A
IFRM Repetitive Peak Forward Current (tp limited by Tjmax) 600 A
Pt Maximum Power Dissipation @ T.= 80°C (Tumax = 175°C) 539 w
Tovax Maximum Operating Junction Temperature 175 °C
BUCK Sw.Protection Diode
VRRM Peak Repetitive Reverse Voltage 650 \
Ir Continuous Forward Current @ T, = 80°C (T, = 175°C) 30 A
Ierm Repetitive Peak Forward Current (tp limited by Tjmax) 60 A
Pt Maximum Power Dissipation @ T, = 80°C (Tumax= 175°C) 102 w
Tomax Maximum Operating Junction Temperature 175 °C
Symbol Rating Value | Unit |
Boost Swich
Vees Collector-Emitter Voltage 650 \
Ve Gate- Emitter Voltage +20 Vv
I Continuous Collector Current @ T.= 80°C (Tumax = 175°C) 300 A
lcrRM Repetitive peak collector current (tp limited by Tjmax) 900 A
Pt Maximum Power Dissipation @ T, = 80°C (Tumax= 175°C) 409 w
Tovax Maximum Operating Junction Temperature 175 °C
Boost Diode
VRRM Peak Repetitive Reverse Voltage 650 \
Ie Continuous Forward Current @ T, = 80°C (Tumax = 175°C) 220 A
IFRM Repetitive Peak Forward Current (tp limited by Tjmax) 600 A
Pt Maximum Power Dissipation @ T.= 80°C (Tumax = 175°C) 448 w
Tomax Maximum Operating Junction Temperature 175 °C
Boost Sw.Protection Diode
VRRM Peak Repetitive Reverse Voltage 650 \
Ir Continuous Forward Current @ T.= 80°C (Ts = 175°C) 30 A
IFRM Repetitive Peak Forward Current (tp limited by Tjmax) 60 A
Pt Maximum Power Dissipation @ T, = 80°C (Tumax= 175°C) 103 w
Tovax Maximum Operating Junction Temperature 175 °C
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THERMAL PROPERTIES
Tug Storage Temperature Range -40t0 125 °C
Tyjop Temperature under switching condition -40 to 150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device
functionality should not be assumed, damage may occur and reliability may be affected.

1. Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for

Safe Operating parameters.

RECOMMENDED OPERATING RANGES

Symbol

Rating

Min

Max

Unit

T,

Module Operating Junction Temperature

-40

175

°C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses

beyond the Recommended Operating Ranges limits may affect device reliability.
ELECTRICAL CHARACTERISTICS (TJ = 25°C unless otherwise noted)(AC test is three-level test mode)

Symbol Parameter Test Condition | Min | Typ | Max | Unit |
BUCK Switch
Ices Collector-Emitter Cutoff Current Vee =0V, Vce =650V - - 200 MA
VeEsat Collector-Emitter Saturation Voltage Vee =15V, 1c =300 A, T,=25°C - 1.50 1.85 \
Vee =15V, 1c=300 A, T, =150°C - 1.75 -

VGE(TH) Gate—-Emitter Threshold Voltage Vee = Vce, lc =3 mA 4.2 4.8 54 \
lces Gate Leakage Current Vee=20V,Vce=0V - - 300 nA
ta(on) Turn-0On Delay Time - 180 . ns

t; Rise Time _ 40 _
tagor) Turn-off Delay Time Vee :;é;\?‘?ZZZOOA _ 500 _
te Fall Time Vee =15V/-5V,Re = 10Q - 30 -
Eon Turn—-On Switching Loss per Pulse - 2.37 - mJ
Eorr Turn Off Switching Loss per Pulse - 6.99 -
td(on) Turn—On Delay Time - 170 - ns
tr Rise Time - 41 -
ta(off) Turn—off Delay Time T,=150°C - 550 -
) Vce =350 V, Ic =200A
t Fall Time Vee = 15V/-5V, R = 100 - 40 -
Eon Turn-on Switching Loss per Pulse - 4.25 - mJ
Eoft Turn Off Switching Loss per Pulse - 7.45 -
Cies Input Capacitance - 19300 - nF
Coes Output Capacitance Vee =25V, Vee =0V, f=1Mhz - 616 -
Cres Reverse Transfer Capacitance - 120 -
Q, Total Gate Charge Vee=600V, Ic=300A, Vee =+ 15V - 588 - nC
R Thermal Resistance — Chip-to-Case IThermal grease, Thickness = 2 Mil 2%, - 0.237 . °C/W
Apaste=3.4 W/mK
BUCK Diode
VE Diode Forward Voltage Ir=300 A, T,=25°C - 1.30 1.80 \
Ir=300A, T,=150°C - 1.20 -
Ik Reverse leakage current V=650V - - 15 A
trr Reverse Recovery Time - 37 - ns
Q Reverse Recovery Charge Ty=25°C - 4.45 - pC
Irm Peak Reverse Recovery Current Vee =3§2 ;/’1 IOCQ= 2004 - 179 - A
Erec Reverse recovered energy - 2.55 — mJ
trr Reverse Recovery Time -- 63.1 - ns
Q Reverse Recovery Charge Ty=150°C - 10.53 - pC
Irm Peak Reverse Recovery Current Vee =3§2 ;/’1 IOCQ= 200A - 252 - A
Erec Reverse recovered energy - 5.85 — mJ
R Thermal Resistance - Chip-to-Case Thermal grease, Thickness = 2 Mil +2%, - 0.175 - °CIW
Apaste=3.4 W/mK
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BUCK Sw.Protection Diode

Ve Diode Forward Voltage lr=30A, T,=25°C - 1.20 1.6 \
Ir =30 A, T,=150°C - 1.05 -
Ik Reverse leakage current V=650V - - 05 uA
Thermal Resistance — Chip—to—Case Thermal grease, Thickness = 2 Mil +2%, - 0.935 - °C/IW
Riuc P Apase=3.4 W/mK

ELECTRICAL CHARACTERISTICS (TJ = 25°C unless otherwise noted)(AC test is three-level test mode)

Symbol Parameter Test Condition | Min | Typ | Max | Unit |
Boost Switch
Ices Collector-Emitter Cutoff Current Vee =0V, Vce =650 V - - 200 V2N
Versat Collector-Emitter Saturation Voltage Vee =15V, Ic =300 A, Ty=25°C - 1.45 1.80 \Y
Vee =15V, 1c=300 A, Ty = 150°C - 1.70 -

VGE(TH) Gate—Emitter Threshold Voltage Vee = Vce, lc =3 mA 4.2 4.8 5.4 V
loes Gate Leakage Current Vee=20V,Vce=0V - - 300 nA
ta(on) Turn—On Delay Time — 190 - ns

tr Rise Time - 40 -
ta(of) Turn-off Delay Time Ve =:;I-5JO= \2/ﬁQCC:200A - 510 -
te Fall Time Vee = 15V/-5V, Rg = 10Q - 40 -
Eon Turn—0On Switching Loss per Pulse - 2.02 - mJ
Eoft Turn Off Switching Loss per Pulse - 8.62 -
td(on) Turn—-On Delay Time - 180 - ns
tr Rise Time - 50 -
ta(of) Turn-off Delay Time Ts=150°C - 560 -
! Vece =350 V,Ic =200A
tr Fall Time Vee = 15V/-5V, Rg = 10Q - 40 -
Eon Turn-on Switching Loss per Pulse - 2.94 - mJ
Eorr Turn Off Switching Loss per Pulse - 8.99 -
Cies Input Capacitance - 19300 - nF
Coes Output Capacitance Vee=25V,Vee=0V,f=1Mhz — 616 -
Cres Reverse Transfer Capacitance - 120 -
Q, Total Gate Charge Vec=600V, Ic=300 A, Vee =+ 15V - 588 - nC
Reuc Thermal Resistance - Chip—to-Case  [Thermal grease, Thickness = 2 Mil £2%, - 0.231 - °C/W
Apaste=3.4 W/mK
Boost Diode
Ve Diode Forward Voltage Ir=300 A, T,=25°C - 2.70 3.20 Vv
Ir=300A, T,=150°C - 2.50 -
Ir Reverse leakage current Vi=1300V - - 15 PA
ter Reverse Recovery Time - 47 - ns
Q Reverse Recovery Charge Ty=25°C - 3.8 - pC
Irm Peak Reverse Recovery Current Vee =3R5C?=V’1 (I)CQ=200A - 127 - A
Erec Reverse recovered energy - 2.45 - mJ
trr Reverse Recovery Time - 71 - ns
Q Reverse Recovery Charge Ty=150°C - 8.56 - uC
IR Peak Reverse Recovery Current Vee =3££=V’1 (I)C(;ZOOA - 178 - A
Erec Reverse recovered energy - 5.85 — mJ
Risc Thermal Resistance — Chip-to—Case I;Zizin&;a.lélg\;\(la/arﬁ% Thickness = 2 Mil 2%, _ 0.212 B C/W
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Preliminary data

Boost Sw.Protection Diode

Ve Diode Forward Voltage Ir=30A, T,=25°C - 1.20 1.60 \
Ir =30 A, T,=150°C - 1.05 -
Ir Reverse leakage current V=650V -- =" 0.5 HA
R Thermal Resistance - Chip-to-Case I:irgsahgﬁfrﬁﬁ Thickness = 2 Mil £2%, - 0.915 - °CIW
THERMISTOR PROPERTIES
Ros Nominal Resistance T=25°C - 22 - kQ
Ri0o Nominal Resistance T=100°C - 1486 - Q
R/R Deviation of Rzs -5 - -5 %
PD Power Dissipation — 200 — mwW
Power Dissipation Constant - 2 - mW/K
B-value B (25i50), tolerance +1% . 3950 . K
B-value B (251100), tolerance +1% N 3998 N K

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted.
Product performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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Preliminary data

Figure 1.Typical Output Characteristics
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Figure 3.Typical Transfer Characteristics
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Figure 2.Typical Output Characteristics

BUCK Switch Characteristics
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BUCK Switch Characteristics

Figure 5.Forward Bias Safe Operating Area
Tc =80C, T; <T; max ,Ve =15V
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BUCK Diode Characteristics

Figure 6.Typical forward characteristics Figure 7.Transient thermal impedance as
a function of pulse width
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Buck Sw. Protection Diode Characteristics

Figure 9.Transient thermal impedance as

Figure 8.Typical forward characteristics a function of pulse width
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Ic, Collector Current (A)
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Boost Switch Characteristics

Figure 10.Typical Output Characteristics Figure 11.Typical Output Characteristics
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Figure 12.Typical Transfer Characteristics Figure 13.Transient thermal impedance as

a function of pulse width
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Boost Switch Characteristics

Figure 14.Forward Bias Safe Operating Area
Tc =80°C, T; <T; max ,Ve =15V
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Boost Diode Characteristics

Figure 16.Transient thermal impedance

Figure 15.Typical forward characteristics as a function of pulse width

600 T 1
— 25C
........ 150°C
500
— -T2
2 2 T[]
N - 05
£ 400 N oot} i
9__) [0 T ./’/’
s:—’ 2 .- g /’/
O o 0.2 e
el % B | /’/;
& o} < ,';/
E 300 Y (')-1 131 g
— | —
(o] T ’ ,d
L e 0.05 ,/
i @
- - 0.02
200 [ 0.01 Sty
0.01
* Ve
£ v
. single pulse
100 P 4
- 4
0 0.001
1 1.5 2 25 3 35 1E-05 0.0001 0.001 0.01 0.1

VE, Forward Voltage (V) Pulse on time (s)

Mar, 2024-Rev.00 13728 JL31300V65SQRE7SN



@ ®
z

JU Jinlan Power Semiconductor(Wuxi).co.LTD

I, Forward Current (A)

Preliminary data

Figure 17.Typical forward characteristics
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Thermal Response (Zthjc)

Boost Sw. Protection Diode Characteristics

Figure 18.Transient thermal impedance

as a function of pulse width
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Thermistor Characteristics

Figure 19.Typical NTC characteristic as function of temperature

25000

20000

15000
&
o

10000 \

- \\
\_
0
20 40 60 80 100 120 140
T(°C)

Mar, 2024-Rev.00 15728 JL31300V65SQRE7SN



g
z

®

JU Jinlan Power Semiconductor(Wuxi).co.LTD

E, Switching Loss (mJ)

E, Switching Loss (mJ)

Preliminary data

Buck Switching Characteristics

Figure 20.Typical switching energy losses as a

function of collector current Characteristics
Vce =350V,RG =1 5Q,VG(on) =1 5V,VG(off) =5V
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Figure 22.Typical reverse recovered energy
loss as a function of collector current
Vee =350V,Rs =15Q,Va(on) =15V, Ve =-5V
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E, Switching Loss (mJ)

E, Switching Loss (mJ)

18

14

Figure21.Typical switching energy losses as

a function of IGBT turn on gate resistor
Vce =350V,|c =200A,Ve(an) =15V,VG(off) =-5V

— 25°C,Eon
| ——1507C,Eon
-.-. 25°C,Eoff
........... 150°C,Eoff
-, 7
4
7 - g I—
',//...'_ ........
.--o-l"ﬁ‘
---------- 2
----- ==z _—
e« —
7 /
“ el
//
10 14 18 22 26 30

Rg,Gate Resistor (Q)

Figure 23.Typical reverse recovered energy

loss as a function of IGBT turn on gate
Ve =350V, Ic =200A,Ve(on) =15V, Vo =-5V
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t, Switching Time (mJ)

Preliminary data

Buck Switching Characteristics

Figure 24.Typical switching times as a function
of collector current
Ve =350V,Re =15Q,Ve(on) =15V, Ve =-5V,T; =150°C
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Figure 26.Typical reverse recovery time as a
function of collector current
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t, Switching Time (mJ)

t.. Reverse Recovery Time (V)

Figure 25.Typical switching times as a function

of IGBT turn on gate resistor
Vce =350V, Ic =200A,Ve(on) =15V,VG(off) =-5V,Tj =150"C
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Figure27.Typical reverse recovery time as a

function of IGBT turn on gate resistor
Ve =350V, lc =200A,Voon) =15V, Ve =-5V
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Q,., Reverse Recovery Charge (uC)

| Peak Reverse Recovery Current (A)

Preliminary data

Buck Switching Characteristics

Figure 28.Typical recovered charge as a

function of collector current
Vce =350V,RG =1 SQ,VG(an) =15V,VG(off) =5V
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Figure 30.Typical peak reverse recovery

current as a function of collector current
Vce =350V,Re =15Q,V(on) =15V, V(o) =-5V
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Q,,, Reverse Recovery Charge(uC)

|, Peak Reverse Recovery Current (A)

Figure 29.Typical recovered charge as a

function of IGBT turn on gate resistor
Vce =350V,|c =200A,Ve(on) =15V,VG(aff) =-5V
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Figure 31.Typical peak reverse recovery
current as a function of IGBT turn on gate
resistor
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Ic, Collector Current (A)
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Buck Switching Characteristics

Figure 32.Reverse bias safe operating area
Vg(on) =15V, V(e =-5V,Tj =150°C R =25Q
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E, Switching Loss (mJ)

E, Switching Loss (mJ)

Preliminary data

Boost Switching Characteristics

Figure 33.Typical switching energy losses as
a function of collector current
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Figure 35.Typical reverse recovered energy
loss as a function of collector current

Vee =350V,Rc =15Q,Vaen) =15V, Vo =-5V
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Figure 34.Typical switching energy losses as

a function of IGBT turn on gate resistor
Vce =350V,|c =200A,Ve(on) =15V,VG(off) =-5V

E, Switching Loss (mJ)

E, Switching Loss (mJ)

Rg,Gate Resistor (Q)
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Figure 36.Typical reverse recovered energy
loss as a function of IGBT turn on gate
VCE =350V,|c =200A,VG(on) =1 5V,VG(off) =5V
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Boost Switching Characteristics
Figure 37.Typical reverse recovery time as a Figure 38.Typical reverse recovery time as a
function of collector current function of collector current
Vee =350V,Re =15Q,Ve(on) =15V, Vot =-5V,T; =150C Vee =350V, lc =200A,Vg(on) =15V, Voo =-5V,T; =150°C
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Flgur'e 39.Typlca| reverse recovery time as a Figure 40.Typica' reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
Vee =350V,Re =15Q, Veon) =15V, Ve =-5V Vee =350V, lc =200A,Voon) =15V, Voo =-5V
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Boost Switching Characteristics

Figure 41.Typical recovered charge as a
function of collector current

VCE =350V,RG =150,VG(on) =15V,VG(aff) =5V
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Figure 43.Typical peak reverse recovery

current as a function of collector current
Vce =350V,Rg =15Q,Ve(on) =15V,VG(off) =-5V
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Figure 44.Typical peak reverse recovery current

Figure 42.Typical recovered charge as a

function of IGBT turn on gate resistor
Ve =350V, Ic =200A Ve(on) =15V, Ve =-5V
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as a function of IGBT turn on gate resistor
VCE =350V,|c =200A,Ve(on) =15V,VG(off) =5V
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Ic, Collector Current (A)
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Boost Switching Characteristics

Figure 45.Reverse bias safe operating area
Va(on) =15V, Ve(in =-5V,Tj =150°C R =25Q
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CIRCUIT DIAGRAM
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DIM MILLIMETERS
MIN. | NOM. | MAX.
A 16.63 | 17.23 | 17.83
< A1 4.50 4.70 4.90
5 A2 1160 | 12.00 | 12.40
i A A3 1640 | 16.70 | 17.00
s — = b 095 1.00 1.05
—— D 106.80 | 107.20 | 107.60
D1 92.90 | 93.00 | 93.10
= E M 35 REF
s = D2 81.80 | 82.00 | 82.20
a) D3 | 10435 | 10475 | 105.15
| 2 E 46.60 | 47.00 | 47.40
= | E1 38.80 | 29.00 | 39.20
E_ sl N 18 REF
] a2 E2 4430 | 4460 | 44.90
F 5.40 5.50 5.60
F1 10.70REF
L 5.03 5.23 5.43
PN FIN BN
pin |_POSITION e |_PosmioN pim | PosmoN
X Y X ¥ X ¥
1 |70 |8 25 1475 |0 48 | 642 |366
2 |70 |3 26 |1225 |0 50 | 706 |3655
3 |70 o 27 |5 3 51 |457 |[24.05
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14 |405 |0 B |45 |36
15 |38 |3 3w |7 36
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17 |32 |3 41 |12 |38
18 |32 |0 42 | 145 |38
19 |285 |3 43 |38 |36
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21 |27 |3 45 |43 |36
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23 | 19.75 |0 47 |48 |3®
24 |17.25 |0 48 | 505 |36
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ATTENTION

m Any and all Jinlan power products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or
other applications whose failure can be reasonably expected to result in  serious physical and/or material damage.
Consult with your Jinlan Power Semiconductor representative nearest you before using any Jinlan power products
described or contained herein in such applications.

m Jinlan Power Semiconductor assumes no responsibility for equipment failures that result from using products at
values that exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all Jinlan power modules described or contained herein.

m  Specifications of any and all Jinlan power products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify
symptoms and states that cannot be evaluated in an  independent device, the customer should always evaluate and test
devices mounted in the customer’s products or equipment.

m Jinlan Power Semiconductor (Wuxi).co.,LTD. strives to supply high-quality high-reliability products. However,any
and all semiconductor products fail with some probability. It is possible that these probabilistic failures  could give rise to
accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to
other property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot
occur. Such measures include but are not limited to protective circuits and error prevention circuits for safe design,
redundant design, and structural design.

m In the event that any or all Jinlan power products(including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations,such products must not be
exported without obtaining the export license from the authorities concerned in accordance with the above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written
permission of Jinlan Power Semiconductor (Wuxi).co.,LTD.

m Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production. Jinlan Power Semiconductor believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of third parties.

m Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the Jinlan
power product that you intend to use.

m  This catalog provides information as of Mar.2024. specifications and information herein are subject to change
without notice.

Mar, 2024-Rev.00 28/28 JL31300V65SQRE7SN



