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STGB18N40LZ

K’l STGD18N40LZ, STGP18N40LZ

EAS 180 mJ - 390 V - internally clamped IGBT

Features

AEC Q101 compliant

180 mJ of avalanche energy @ T =150 °C,
L=3mH

ESD gate-emitter protection

Gate-collector high voltage clamping
Logic level gate drive

Low saturation voltage

High pulsed current capability

Gate and gate-emitter resistor

Application

m Pencil coil electronic ignition driver

Figure 1. Internal schematic diagram

! C (2 or TAB)
Description *
This application-specific IGBT utilizes the most
advanced PowerMESH™ technology. The built-in
Zener diodes between gate-collector and gate-
emitter provide overvoltage protection
capabilities. The device also exhibits low on-state Rg ‘ !
voltage drop and low threshold drive for use in amo —
automotive ignition system. Rge
E@©
SC30180
Table 1. Device summary
Order codes Marking Package Packaging
STGB18N40LZ-1 GB18N40LZ I12PAK Tube
STGB18N40LZT4 GB18N40LZ D2PAK Tape and reel
STGD18N40LZ-1 GD18N40LZ IPAK Tube
STGD18N40LZT4 GD18N40LZ DPAK Tape and reel
STGP18N40LZ GP18N40LZ TO-220 Tube
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STGB18N40LZ, STGD18N40LZ, STGP18N40LZ

Electrical ratings

Electrical ratings

Table 2. Absolute maximum ratings
Value
Symbol Parameter DPAK D2PAK Unit
IPAK | I?PAK, TO-220
Vces | Collector-emitter voltage (vge = 0) VCES(clamped) \
Vecs | Emitter collector voltage (Vgg = 0) 20 \
Ic ()| Collector current (continuous) at Tc=100°C 25 | 30 A
lcp @ | Pulsed collector current 40 A
Vge |Gate-emitter voltage VGE(clamped) \Y
Pror |Total dissipation at T = 25 °C 125 | 150 W
Eas | Single pulse energy Tc=25°C,L=3mH, Vgc =50V 300 mJ
Eas Single pulse energy T¢=150 °C, L=3 mH, V=50 V 180 mJ
Human body model, R= 1.5 kQ C = 100 pF 8 kV
ESD | Machine model, R=0, C =100 pF 800 \Y
Charged device model 2 kV
Tst Storage temperature
Tjg Operating junction temperature o= 1% &
1. Calculated according to the iterative formula
Io(Tg) = Tj(maX) -Tc
Rinj-c X Vee(satymax (Timaxy 1c(Te)
2. Pulse width limited by max. junction temperature allowed
Table 3. Thermal data
Value
Symbol Parameter DPAK D2PAK Unit
IPAK I2PAK, TO-220
Rihj-case | Thermal resistance junction-case 1.2 1 °C/W
Rinj-amb | Thermal resistance junction-ambient 100 62.5 °C/W
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Electrical characteristics

(T, =25 °C unless otherwise specified)

Table 4. Static electrical characteristics
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Collector emitter I~= 2 mA
vV clamped voltage ¢~ 36 90 | 420 | V
CES(clamped) p g9 T, = - 40 °C to 150 °C 013
(Vge=0)
Emitter collector
V(BR)ECS break-down voltage |Ig =75 mA 20 28 Vv
(Vge=0)
Gate emitter
Ve (clamped) clamped voltage lg =2 mA 12 16|V
Collector cut-off Vee=15V,T;=150°C 10 | pA
lces current
(Vag = 0) Vce=200V, Ty=150°C 100 | pA
Gate-emitter
lges leakage current Vge==+10V 450 | 625 | 830 | pA
(Vce=0)
RaE Gate eryigter 12 | 16 | 22 | k@
resistance
Rg Gate resistance 1.6 kQ
VGE =VCE, lC =1 mA, TJ =-40 °C 14 \Y
Gate threshold
VGeE(th) voltage Vge =V, Ic=1mA 12 | 16 | 23 \"
VGE =VCE, lC =1mA, TJ =150 °C 0.7 \)
Vge=45V,Ic=10A 1.35| 1.7 \Y,
v Collector emitter Vge=45V,Ic=10A, a0 v
CE(al) | saturation voltage | T =150 °C '
Vge=3.8V,Ic=6A 1.30 Vv
Table 5. Dynamic electrical characteristics
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Cies Input capacitance - 490 - pF
Coes Output capacitance |Vce =25V, f=1MHz, - 920 - pF
o Reverse transfer Vee=0 ) 5 ) .
res capacitance P
Vee=280V,Ic=10A,
Qq Gate charge CE c - 29 - nC
Vge=5V
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Electrical characteristics

Table 6. Switching on/off
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Resistive load
SIERReRE Voo=14V,
tgon) | Turn-on delay time R =10 Var=5V - 0.65 - ps
¢ Rise time AR GEN 35 us
Resistive load V=14V,
tyon) | Turn-on delay time R =1QVge=5V, - 0.65 - ps
ty Rise time Ty=150°C 3.8 ps
Inductive load
taet | Turn-off delay time Vee=300V,L=1mH 13.5 ps
t Fall time Ic=10A,Vge=5V 5.5 us
dv/dt | Turn-off voltage slope 105 V/us
Inductive load
NP oS Voo =300V, L =1 mH
tyofy | Turn-off delay time 14.2 ps
) lc=10A,Vge=5V - -
t Fall time T =150 °C 8 us
dv/dt | Turn-off voltage slope N 97 Vlus
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Electrical characteristics

STGB18N40LZ, STGD18N40LZ, STGP18N40LZ

2.1 Electrical characteristics (curves)
Figure 2. Collector-emitter on voltage vs Figure 3. Collector-emitter on voltage vs
temperature temperature
Vce(sat) HY3885Q Vce(sat) Hv38690
V) ‘ (V) ‘ ‘
1.5 il lc=10A
1.6
Vee=3.8V
A Vee=3.8V 1.5 .5V |
A \< \&\\
\\ 4.5V » \\\§ N
. N NI -
- ~—
. 5v| | 1] \\ 1.3 5v ~1_
8V| N 1.
1.0 8V
09— —5¢ 0 50 100 150 T (°C) R R 50 100 150 Te (°C)
Figure 4. Collector-emitter on voltage vs Figure 5. Self clamped inductive switch
temperature
HV38630 AMO03942v1
Vee(sat) Iscis
/N | @ [\ |
I~ 15A
1.6 VGE=5V
24 Vee=50V
1.5 Vee=4.5V
N \
1.4 ™
16
10A N
1.3 \\ N - T =25°C _
\ —~—
1.2 AP 5 ™~ i
1.1 T,=150°C |
~ |
R -50 0 50 100 150 T (°C) 00 > 4 8 8  L(mH)
Figure 6. Output characteristics @ 25 °C Figure 7. Output characteristics @ -40 °C
lo (A) : HV42380 e (A) I JHv42390
Vee=8V Vee=4.5V Vee=8V / W
| ST / Vge=45V
50 1 / | 50 v | -
40 / | 40 / i
30 //% Vge=3.8V | N // Vee =38V
20 20
Tc=25°C Te=-40 °C
10 / 10 /
o L2 NN 4
1 2 3 4 5 Vee(V) 0 1 2 3 4 Vee (V)
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Electrical characteristics

Figure 8. Output characteristics @ 175 °C Figure 9. Transfer characteristics
HV42400 HV38710
Ic (A) T Ic (A) T
VGE=8V/ Vee=5V
) 35
50 Ve =45V ]
/ //"‘l—-—— 30 T VCE: 5V
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/ / 15
20
Te=175°C 10 1
25°C
10 .
> -40°C
0 0 1 1 T T T T T 1
0 1 2 3 4 Vee (V) 10 15 20 25 30 35 40 45 Vee(V)
Figure 10. Collector cut-off current vs. Figure 11. Normalized collector emitter
temperature voltage vs temperature
I HV38680 HV38650
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45 7 /I
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=50 0 50 100 150 (o) : =0 ) 50 700 750 Tc(C)
Figure 12. Normalized gate threshold voltage Figure 13. Normalized collector emitter on
vs temperature voltage vs temperature
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Electrical characteristics STGB18N40LZ, STGD18N40LZ, STGP18N40LZ

Figure 14. Thermal impedance for D2PAK, Figure 15. Thermal impedance for DPAK,
12PAK, TO-220 IPAK
280DP
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Test circuits

3 Test circuits

Figure 16. Inductive load switching

Figure 17. Resistive load switching

A bA
c
L=100uH RL
G |
E B 3.3 1000 3.3 1000
B VC v wF Vee c A wF Vee
—1 — 1 — — -1
G ( D.U.T. ( D.U.T.
& &
+ Re E +  Rg E
- AMO01504v1 |, >~ AMO01504v2
Figure 18. Gate charge test circuit Figure 19. Switching waveform
Vee
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i 47K Q : 1KQ
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Package mechanical data STGB18N40LZ, STGD18N40LZ, STGP18N40LZ

4 Package mechanical data

In order 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
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STGB18N40LZ, STGD18N40LZ, STGP18N40LZ Package mechanical data

TO-252 (DPAK) mechanical data

DIM. _ mm.
min. typ max.
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 5.10
E 6.40 6.60
E1 4.70
e 2.28
el 4.40 4.60
H 9.35 10.10
L 1
L1 2.80
L2 0.80
L4 0.60 1
R 0.20
V2 0° 8°

THERMAL PAD

GAUGE PLANE

— >
—
o

c2

™
o
N
|
|
|
SEATING PLANE

0068772_G
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Package mechanical data STGB18N40LZ, STGD18N40LZ, STGP18N40LZ

TO-251 (IPAK) mechanical data
mm.
DIM.
min. typ max.
A 2.20 2.40
A1 0.90 1.10
b 0.64 0.90
b2 0.95
b4 5.20 5.40
c 0.45 0.60
c2 0.48 0.60
6.00 6.20
E 6.40 6.60
e 2.28
el 4.40 4.60
H 16.10
L 9.00 9.40
(L1) 0.80 1.20
L2 0.80
V1 10°
_— D ———
o4
},
A [ l LI T T
—
c2 ‘
Al
L2
rX\ 0
NEE
Q| o vi B5
[ e
) £ b4 é Dy S # el
e
L -
— =7
L
0068771_H
H
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STGB18N40LZ, STGD18N40LZ, STGP18N40LZ Package mechanical data

D2PAK (TO-263) mechanical data
mm inch
Dim
Min Typ Max Min Typ Max

A 4.40 4.60 0.173 0.181
Al 0.03 0.23 0.001 0.009

b 0.70 0.93 0.027 0.037
b2 1.14 1.70 0.045 0.067

[¢ 0.45 0.60 0.017 0.024
c2 1.23 1.36 0.048 0.053
D 8.95 9.35 0.352 0.368
D1 7.50 0.295

E 10 10.40 0.394 0.409
E1 8.50 0.334

e 2.54 0.1

el 4.88 5.28 0.192 0.208
H 15 15.85 0.590 0.624
Ji1 2.49 2.69 0.099 0.106

L 2.29 2.79 0.090 0.110
L1 1.27 1.40 0.05 0.055
L2 1.30 1.75 0.051 0.069
R 0.4 0.016

V2 0° 8° 0° 8°

~—A
—E —— E1
_E/2.| A
L1 — - H

|
22
e

L2]

THERMAL PAD

|

b2

SEATING PLANE

COPLANARITY A1

.
[

L

GAUGE PLANE
0079457_M
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Package mechanical data STGB18N40LZ, STGD18N40LZ, STGP18N40LZ

I2PAK (TO-262) mechanical data
mm inch
Dim
Min Typ Max Min Typ Max
A 4.40 4.60 0.173 0.181
A1 2.40 2.72 0.094 0.107
b 0.61 0.88 0.024 0.034
b1 1.14 1.70 0.044 0.066
c 0.49 0.70 0.019 0.027
c2 1.23 1.32 0.048 0.052
8.95 9.35 0.352 0.368
e 2.40 2.70 0.094 0.106
el 4,95 5.15 0.194 0.202
E 10 10.40 0.393 0.410
L 13 14 0.511 0.551
L1 3.50 3.93 0.137 0.154
L2 1.27 1.40 0.050 0.055
A
E [o)Z I E——
L2 W
|
"
|-~ =
‘ [ ‘ L7 Al
[ [ I
b1(3x) |
L
[ [
e p (3x) | I
5
—el- 0004982_H
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STGB18N40LZ, STGD18N40LZ, STGP18N40LZ Package mechanical data

TO-220 mechanical data

mm inch
Dim
Min Typ Max Min Typ Max
A 4.40 4.60 0.173 0.181
b 0.61 0.88 0.024 0.034
b1 1.14 1.70 0.044 0.066
c 0.48 0.70 0.019 0.027
D 15.25 15.75 0.6 0.62
D1 1.27 0.050
10 10.40 0.393 0.409
e 2.40 2.70 0.094 0.106
el 4.95 5.15 0.194 0.202
F 1.28 1.82 0.048 0.051
H1 6.20 6.60 0.244 0.256
Ji 2.40 2.72 0.094 0.107
L 13 14 0.511 0.551
L1 3.50 3.93 0.137 0.154
L20 16.40 0.645
L30 28.90 1.137
P 3.75 3.85 0.147 0.151
Q 2.65 2.95 0.104 0.116
A
oP
"GATE” 2 R
Notes 9—70‘ $
0 rH
A5 | |-
- I
I D TN
| D1 I
L20 t
|| Q L30 R
IYHEL \ L '
| R ! 1
b1(x3) —|||l= —
‘ L
[
1Y oY s H

b (x3)

"CATE”
Notes 9—10

0015988_Rev_R
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Packaging mechanical data STGB18N40LZ, STGD18N40LZ, STGP18N40LZ

5 Packaging mechanical data

DPAK FOOTPRINT

6.7 1.8, 3.0 _16

All dimensions are in millimeters

TAPE AND REEL SHIPMENT

o A b REEL MECHANICAL DATA
Access hola_ mm inch
at slot location DIM.
MIN. [ MAX. | MIN. | MAX.
A 330 12.992
¢ E B 15 0.059
o C [ 128 | 132 |0.504 | 0.520
M l D | 202 0.795
N ) G | 16.4 | 18.4 |0.645 |0.724
ape s "
Mt Qe 5D 1.068
S T 22.4 0.881
width
TAPE MECHANICAL DATA Sl ¢ BULK QTC
. 2500 2500
mm inch
DIM.
MIN. [ MAX. [ MIN. | MAX.
K Ps Po -10 pitches cumulative
A0 | 6.8 7 |0.267 |0.275 BPaL. gy I +\p= | tolerance on tape
| T ! . +/=0.2 mm
BO | 104 | 10.6 |0.409 [0.417 e\ | PN
B1 121 0.476 /TAPE ,/alMid:—eva—-b-b—éva:--{-;T |
D | 15 | 1.6 |0.059]0063| B, SN i },Hﬂ? ol _ﬁjfn_w
DI | 15 0.059 _ A LN ,5! i SN |
D4 ! 1 H 1 \
E | 165 | 1.85 |0.065|0.073 | ——— | \_I | .
For machine ref. Ag Py Center line
F 74 | 7.6 |0.291 |0.299 | iy = of cavity
KO | 255 | 2.75 |0.100 | 0.108 around Bs User Direction of Feed
PO | 39 | 41 |0.153|0.161 Tok
O 0000000 0
P1 | 79 | 81 |0311 [0.319 T e R min,
P2 | 1.9 | 2.1 |0.075 |0.082 > db qp 1;1
R 40 1.574 ) ) b
W 15.7 | 16.3 | 0.618 | 0.641 FEED DIRECTION Bending radius
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Packaging mechanical data

D2PAK FOOTPRINT
IL 16.90 i
- T
204 ———d— e 5.08
[3—F160 L
~[3.50 |-

F 9.75 4" All dimensions

are in millimeters

TAPE AND REEL SHIPMENT

REEL MECHANICAL DATA
40 mm min. N .
: Access hole DIM mm inch
1 at slot location * [MIN. [MAX. | MIN. | MAX.
i B A 330 12.992
‘ A B 15 0.059
b 2 c i
Xy 7 v || C | 12.8 [ 13.2 [0.504 | 0.520
5 D | cf}z il I Py D | 202 0795
| V) i
R ' y G | 244 | 26.4 [0.960 | 1.039
Full radius / Tape slot » [ G measured N 100 3.937
in core for at hub
tape start T 304 1.197
e e
TAPE MECHANICAL DATA BASE QTY BULK QTY
i 1000 1000
mm inch
DIM.
MIN. [ MAX. | MIN. | MAX.
10 pitches cumulative
A0 | 105 | 10.7 |0.413 | 0.421 T s on taper
o 1 +/-0.2mm
BO | 15.7 | 15.9 |0.618 |0.626 || | :
D 15 | 1.6 |0.059 |0.063 556660666066/ T; 1
M mn -
DT | 1.59 | 1.61 [0.062 |0.063 7°_|N.?. oo ot
E 1.65 | 1.85 |0.065 |0.073 L] SN |
T TN
F 11.4 | 11.6 [0.449 | 0.456 L | }eme”me
Ko | 48 | 5.0 [0.189 |0.197 . of cavity
PO 3.9 41 ]0.153 |0.161 User Dirsction of Feed
P1 | 11.9 | 121 |0.468 |0.476 TR
Q00000000
P2 | 19 | 21 |0.075 [0.082 — T A i,
R 50 1574 ? ﬁ 1@ j
T | 025 | 0.35 [0.0098(0.0137 = e L |
W 23.7 | 24.3 |0.933 | 0.956 FEED DIRECTION Bending radius
* on sales type
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Revision history STGB18N40LZ, STGD18N40LZ, STGP18N40LZ

6 Revision history
Table 7. Document revision history
Date Revision Changes
18-Jan-2008 1 Initial release.
07-Mar-2008 2 Modified Figure 7, Figure 8, Figure 10.
07-May-2008 3 Modified Figure 9
31-Mar-2009 4 Added new package, mechanical data: TO-220
18-May-2009 5 Modified Figure 5
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