r STGB25N40LZAG, STGD25N40LZAG
> /4

Datasheet

Automotive-grade 400 V internally clamped IGBT Eggis 320 mJ

Features
TAB TAB
A QE 28 . AEC-Q101 qualified s
1
2 . SCIS energy of 320 mJ @ Ty =25 °C
o oK +  Parts are 100% tested in SCIS
. ESD gate-emitter protection
0 C@orme) . Gate-collector high voltage clamping
. Logic level gate drive
N . Very low saturation voltage
. 2 | ‘/ . High pulsed current capability
e O = — N . Gate and gate-emitter resistor
w; *RGE
Applications
E®° R o o
IGBTG1C2TABE3ESD . Automotive |gn|t|on coil driver circuit
Description

This application-specific IGBT utilizes the most advanced PowerMESH technology
optimized for coil driving in the harsh environment of automotive ignition systems.
These devices show very low on-state voltage and very high SCIS energy capability
over a wide operating temperature range. Moreover, ESD-protected logic level gate
input and an integrated gate resistor means no external protection circuitry is

Product status required.
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Electrical ratings

1 Electrical ratings

Table 1. Absolute maximum ratings

simoa | e e ]

VcEs Collector-emitter voltage (Vgg = 0 V) VGES(clamped) \%
Vecs Emitter-collector voltage (Vgg =0 V) 20 \%
Continuous collector current at Tc =25 °C, Vge =4 V 25 A
o Continuous collector current at Tc = 100 °C, Vge =4 V 25 A
Icp Pulsed collector current 50 A
Ve Gate-emitter voltage Vge(clamped) \
ProT Total dissipation at T¢ = 25 °C 150 w
Escis_25 ¥ Self clamping inductive switching energy 320 mJ
Escis_150 ¥ | Self clamping inductive switching energy @ T, = 150 °C 180 mJ
Human body model, R = 1.5 kQ, C = 100 pF 4 kV
£Sb Charged device model 2 kV
Tste Storage temperature range

-55t0 175 °C

Ty Operating junction temperature range

1. Pulse width limited by maximum junction temperature.

2. Starting Tj= 25 °C, L =3 mH, Ry = 1 kQ, V¢ =50 V during inductor charging and V¢ = 0 V during the time in clamp. Parts
are 100% electrically tested in production.

3. Starting Tj= 150 °C, L = 3 mH, Ry = 1 kQ, V¢ = 50 V during inductor charging and V¢ = 0 V during the time in clamp.

Table 2. Thermal data

Value
B e mm

Rihj-case Thermal resistance junction-case °C/IW

Rihj-amb Thermal resistance junction-ambient 62.5 100 °C/W
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2 Electrical characteristics

Tc = 25 °C unless otherwise specified

Table 3. Static characteristics

IC 2 mA, VGE =0V
VCES(clamped) = Collector-emitter clamped voltage

lc=2mA,Vge =0V, T;j=-40°Ct0 175°C 375 435 |V
Emitter-collector break-down
V(BR)ECS voltlage Wi Ic=75mA,Vge=0V 20 \VJ
VGE(clamped) = Gate-emitter clamped voltage Ig =+2mA, Tj=-40 °C to 175 °C 12 16V
v Collector-emitter saturation Vee=4V,lc=6A 111125V
CE(sat) voltage o
g Vee=4.5V,Ic=10A,T;=175°C 125 155 V
Vee = Veg, Ic=1mA 1.3 1.7 | 21 v
VGE(th) Gate-threshold voltage
VGE=VCEv IC=1mA,TJ=175°C 1.05 \%
Vee=15V,Vge=0V, Ty = 175°C 20 pA
Ices Collector cut-off current
Vcg=200V,Vge=0V, Ty=175°C 100 MA
Vee=210V,Vce=0V 625 pA
IcES Gate-emitter leakage current
Ve =10V, Vee =0V, T, =-40 °C to 175 °C | 450 900 pA
Ree Gate emitter resistance 11 16 22 kQ
Rg Gate resistance 120 Q

Table 4. Dynamic characteristics

|es

Input capacitance 1011
Coes Output capacitance Vece=25V,f =1 MHz,Vge=0V - 87 - pF
Cres Reverse transfer capacitance - 14 -
Qg Total gate charge Vece=13V,Ic=10A,Vge=0to 5V - 26 - nC

Table 5. Resistive load switching characteristics

taon) | Turn-on delay time Vee=14V,Vge =5V, R =1Q,Rg =1kQ
Fi 17. Test circuit fi istive load
t Current rise time S\fi?chilg;)re est circuit for resistive loa i 36 i us
td(on) Turn-on delay time Vec =14V, Vge=5V, R =1Q, Rg =1kQ, - 1.06 - us
Ty=150"°C
tr Current rise time (see Figure 17. Test circuit for resistive load - 3.5 - us
switching)
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Electrical characteristics

Table 6. Inductive load switching characteristics

Turn-off delay time Vec=300V,L=1mH, Ic=10A, Vge =5V,
Rg =1kQ
tf Current fall time - 5.5 - us
(see Figure 16. Test circuit for inductive load
dv/dt Turn-off voltage slope switching) - 165 - V/us
ta(offy Turn-off delay time Vec=300V,L=1mH,Ic=10A,Vge=5V, - 8.9 - us
RG=1 kQ, TJ= 150 °C
tf Current fall time - 8.7 - us
(see Figure 16. Test circuit for inductive load
dVv/dt Turn-off voltage slope switching) - 122 - V/us
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Electrical characteristics

2.1 Electrical characteristics (curves)
Figure 1. Vcg(sat) Vs- junction temperature (Ic = 6 A) Figure 2. Vcg(sat) VS. junction temperature (Ic =10 A)
Veesam GBT300820171153VCET_6 Veesam IGBT300820171149VCET_10
V) V)
120 Vee=4.0V Vee=4.0V Vge=4.5V
115 VGE=5.0V 14
. \l \/ ~_ Vee=3.7V
\ U T o —
1.10 \
T~ Ve =37V '3 —
\\ —
I I
1.05 Vee = 8.0 VN NN ™S AT
1.00 AN Voe =80V T
' 1.2 ~—
= Vee=5.0V
0.95 Vee=d45V o~
0.90 1.1
-50 0 50 100 150 T, (°C) -50 0 50 100 150 T,(°C)
Figure 3. Self clamped inductive switching current Figure 4. Output characteristics (T = 25 °C)
Iscis IGBT040920171326CLI Ic IGBT3008201711450C25
(A) “ \ \ \ \ \ \ (A) Vee=8.0V Vee =45V
‘\ Vec =24 V,Rg=1kQ, Vee =5V //
40 40
I\ Voe =5.0V— Ve = 4.0V
30 \\ 30 //
\ W, —
20 20 /), Ver =35V
Ty=25°C / ||
10 T || 10 Vee=3.0V
Ty=150°C | T———
| | [
0 0
0 2 4 6 8 L(mH) 0 1 2 3 4 Vee (V)
Figure 5. Output characteristics (T = -40 °C) Figure 6. Output characteristics (T = 175 °C)
Ic IGBT3008201711460C_40 Ic IGBT3008201711470C175
A)|  Vee=80V / / Vee =45V A)| Ve =50V~ —
™S,
/*—‘ Vee =45V
40 L), — s /
Ve =50V—71%) Vee = 4.0V | ] A
Vee=8.0V Vee =4.0V
. f/ o vemoov /)
W _
1l Ve =35V / Vee =35V
20 ‘ ‘ 20
/ VGE =30V VGE =30V
10 10
0 / 0
0 1 2 3 4 Vee (V) 0 1 2 3 4 Vee (V)
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Electrical characteristics

Figure 7. Transfer characteristics Figure 8. Collector current vs. case temperature
Ic IGBT300820171156TCl Ic IGBT010920171228CCT
) // )
Vce=8V
40 / \
/ T,=175°C 20
30 / VGE =40V
S Y \
o Y \
0 Tj=-40°C 0
1 2 3 4 Vee (V) -50 0 50 100 150 Tc (°C)
Figure 9. Leakage current vs. temperature Figure 10. Normalized Vcgs(clamped) VS- temperature
lces IGBT040920171330LCJT IGBT040920171338NVB
(WA) : | VCES(cIamped)
! ! (norm.)
VcE = \%
101 ce =350 Ic=2mA
/ 1.1
/
100
1.0 =
10-1 VCE =200V [
0.9
102
103 . 0.8
-50 0 50 100 150 T,(°C) -50 0 50 100 150 T, (°C)

Figure 11. Normalized Vgg(tn) vs. temperature Figure 12. Gate charge vs. gate-emitter voltage

V() IGBT300820171157NVG Vae IGBT040920171341GCGI
(Norm.) (V)| lc=10A
Ic=1mA
Vce = Ve 8 ¢
11 Ic=1mA
VCE =13V
6
09 Vce =280V
4
0.7 ¢
I
0.5 L 0
-50 0 50 100 150 T, (°C) 0 20 40 Qq (nC)
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Electrical characteristics

Figure 13. Capacitance variations Figure 14. Thermal impedance for DPAK
C IGBT040920171343CVR « T — 280DPF
(pF) 5=05 =
T T ¥y
. P
= liizgY
103 Cies 0.2 (=R //
___f- M
0.1 ///"
|l A
102 ' 1o~ H0.05
Ao/~ 0.02
all 0.01 Z= K*Rinsc
Coes A ,/ d . o= tp/T
101 :f= 1 MHz ~~ // Hm M
Cres SINGLE PULSE
/
100 102
10-1 100 101 102 Ve (V) 1075 104 103 102 101 1P (s)

Figure 15. Thermal impedance for D?PAK

__T0280F

Ip= k Rm.l-o
S=ty/7

SINGLE PUI..SE
gl

-2
0% 1ot 403 w2 gt 100 tp()
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Test circuits

3 Test circuits

Figure 16. Test circuit for inductive load switching
Figure 17. Test circuit for resistive load switching

L=100 tH R,
3.3 1000
33 1000 |V wF | uf v
C R |.|F —— uF __ | ¢ce C e o 77CC
w” T N 1 ~ PR N -
G ‘.\'\‘ D.U.T G |~  AD.U.T.
L '57
+ RG E + RG E
€ — AMO1504v2
) AMO1504v1
Figure 18. Gate charge test circuit Figure 19. Switching waveform
Vee
12v | 47KQ “ .  sow
T T1OOnF Vem
V. —20vey I 4=CONST
IO o e t 1¢|A(A/L‘Ig} D.U.T.
Ve

= AMO01505v1

AMO01506v1
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Package information

4 Package information

To meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions, and product
status are available at: www.st.com. ECOPACK is an ST trademark.

4.1 D?PAK (TO-263) type A package information

Figure 20. D?*PAK (TO-263) type A package outline

T
I i I “A>
~—FE E1
D —e
1l N
L1 =Ij 5 'O
D1
o Lt
H — — < |
—0- AN /. |
L2 I il |,
] [
J1 ‘
. {
THERMAL PAD
— el
! -—b2
o4
. el |

SEATING PLANE

COPLANARITY AT

0.25

\ GAUGE PLANE

12

0079457_27
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Package information

Table 7. D*PAK (TO-263) type A package mechanical data

“““
A

4.40 4.60
A1 0.03 0.23
b 0.70 0.93
b2 1.14 1.70
c 0.45 0.60
c2 1.23 1.36
D 8.95 9.35
D1 7.50 7.75 8.00
D2 1.10 1.30 1.50
E 10.00 10.40
E1 8.30 8.50 8.70
E2 6.85 7.05 7.25
e 2.54
el 4.88 5.28
H 15.00 15.85
J1 2.49 2.69
L 2.29 2.79
L1 1.27 1.40
L2 1.30 1.75
R 0.40
V2 0° 8°
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Package information

Figure 21. D?*PAK (TO-263) recommended footprint (dimensions are in mm)

- 1220 o=

16.90

3.50

1.60

2.54
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0079457 _Rev27_footprint
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Package information

4.2 DPAK (TO-252) type A2 package information

Figure 22. DPAK (TO-252) type A2 package outline

ol

THERMAL FAD

- 4 c2
E1
LZ}
f o e D1
\ p l
H L4 L
~1J L'_]
Al ‘
Note 7
! b(2x)
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e ]— =l

SEATING PLANE
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Package information

Table 8. DPAK (TO-252) type A2 mechanical data

“““
A

2.20 2.40
A1 0.90 1.10
A2 0.03 0.23
b 0.64 0.90
b4 5.20 5.40
c 0.45 0.60
c2 0.48 0.60
D 6.00 6.20
D1 4.95 5.10 5.25
E 6.40 6.60
E1 5.10 5.20 5.30
e 2.159 2.286 2.413
el 4.445 4.572 4.699
H 9.35 10.10
L 1.00 1.50
L1 2.60 2.80 3.00
L2 0.65 0.80 0.95
L4 0.60 1.00
R 0.20
V2 0° 8°
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Package information

Figure 23. DPAK (TO-252) recommended footprint (dimensions are in mm)

6.5

1.8 MIN

2.9

Notes:
1) This footprint is able to ensure insulation up to 630 Vrms (according to CEl IEC 664-1)

2) The device must be positioned within [4]0.05]A[B] e 0088772 35
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Package information

4.3 D?PAK packing information

Figure 24. D*PAK tape drawing (dimensions are in mm)
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Package information

4.4 DPAK packing information
Figure 25. DPAK tape outline
10 pitches cumulative
tolerance on tape +/- 0.2 mm
I
T PO D P2
T /t:;ecover . Fﬁ

| \
OO0 ®®OO0OLO®OLO L

F
w
B1 O O ® ® O
| E
.
For machine ref. only AO P1 D1
including draft and
radii concentric around BO >
User direction of feed
% 3% (% B [F ¥ [F % o %
h H : Hn nn‘ nnmnn ’ :
| | | | | | | j
> Bending radius
User direction of feed
AMO08852v1
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Package information

Figure 26. DPAK reel outline

40mm min.
access hole
at slot location

" T
Y
Tape slot G measured
in core for at hub
Full radius tape start
2.5mm min.width
Y : U
AMO06038v1
Table 9. DPAK tape and reel mechanical data
I U —
 w ] ]
L Mn | Wex L M| Wex
A0 6.8 7 A 330
BO 10.4 10.6 B 1.5
B1 12.1 C 12.8 13.2
D 1.5 1.6 D 20.2
D1 1.5 G 16.4 18.4
E 1.65 1.85 N 50
F 74 7.6 T 22.4
KO 2.55 2.75
PO 3.9 4.1 Base qty. 2500
P1 7.9 8.1 Bulk qty. 2500
P2 1.9 21
40
T 0.25 0.35
W 15.7 16.3
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Revision history

Table 10. Document revision history

T

05-Sep-2017 1 First release.
Modified Section 4.1: "D?PAK (TO-263) type A package information".

11-Sep-2017 2
Minor text changes.
Removed maturity status indication from cover page.
Updated Table 1. Absolute maximum ratings, Table 2. Thermal data, Table 5.
13-Feb-2018 3 Resistive load switching characteristics and Table 6. Inductive load switching
characteristics.
Minor text changes.
02-Feb-2023 4 Updated Table 6. Inductive load switching characteristics.
06-Oct-2023 5 Updated Table 6. Inductive load switching characteristics.
05-May-2025 6 Updated Section 4: Package information.
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IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2025 STMicroelectronics — All rights reserved
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