New 600 V IGBTs — “V Series”

Trench gate field stop — very high speed technology
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Shaping a more efficient and reliable

Power Switching

600 V IGBTs =V Series

New trench gate field stop technology — very high speed series

Energy saving

Extremely low switching-off combined with low
conduction losses increase efficiency of high frequency
converters

Power scalability

Both the positive Vcesq derating and the linear
switching losses increasing with temperature yield

a safer paralleling operation

Robustness and reliability

Increased maximum junction temperature T,z
up to 175 °C ensures longer lifetime
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A comprehensive product line

STGW40V60DLF
| =40 A - 0
. \72‘E(3a0 =18V TJ(max) =175C
STGW40V60DF - Eg D =140 STGW60V60DLF
“ley=40A “ley =60 A

* Vegsar = 1.8V

“ Eq =411 pd O\

() * Vegsar=1.85V
“ Eg P =220 pJ

OO

STGW60V60DF D2PAK
STGP30V60DF O. len =60 A
*leny=30A * Veesar = 1.85V O
* Vegsar = 1.85V * Eofr = 550 pd
« Ey =233 WJ
STGWS0V60DF TO-247 T0-220
“ley=80A
STGP20V60DF * Vegsar = 1.85V
“len=20A * Eqr = 950 pJ
* Vegear = 1.85 V
* B =130 WJ TO-220FP

len : IGBT nominal collector current @ T,=100 C
Veesay - typical conduction losses @ len, T)=25 C

Eoir : switching-off energy losses @ len, Ti=25 C
- oninductive load @ Vcc=400V
- " on capacitive load @ Vcc=320V, Csnus=20nF
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...in a wide offer of packages




IGBTs: Nomenclature for new products
in trench gate field stop technology

( )

BREAKDOWN Special Features
VOLTAGE + 10 (if any...)
C = Current sensing
T = Temperature sensing
Z = Clamped by zener diode
L = Logic level

MAX CONTINUOUS
CURRENT @ 100°C

STG | x | 60 JVAY 6o [

@ﬂ

| TECHNOLOGY Generation
Package
N )
B = D?PAK F = Trench gate field stop
D = DPAK
E=ISOTOP®
F =TO-220FP DIODE Options
F\_N . TO-3PF D = Very fast recovery
I'=1"PAK DR = Ultra fast recovery
L = PowerFLAT ™ (8x8) DL = Low forward voltage®)
P =TO-220
U = IPAK (-S for short leads) ) For soft-switching applications only
W =TO-247 7 N
WT = TO-3P IGBT TECHNOLOGY Speed
Y = Max247 ® H = High speed (10 + 35 kHz)
_J H...B = High speed improved (8 + 50 kHz)
‘ V = Very high speed (20 +120 kHz)
’I M = Low loss (up to 20 kHz)
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600 V IGBT V series positioning

~

Bus A
Voltage

V)

IGBT

Drives

1200 — .
Induction
Heating
Drives
300

1 1 >
30 High <———> Very High 150 Ultra High

\ Switching frequency (kHz) J

|
Low 10 Medium

New IGBT “V” series: developed to bridge the gap between IGBTs and

MOSFETs in high-frequency hard-switching applications above 20kHz
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V series improved performance mma

Switching-off waveforms

(ﬁ_ Saturation voltage characteristic V=400V, Rg=5Q, Io=lgy, T=150°C
Ic (A)
I = 10 A/div
1051 | STGW6OV60DF Vee = 100 Vidiv
Ve = 15V n/ t = 40 ns/div
90 - —
75 STGW60V6ODF | /™
| Veesay = 225V
CN ] ] Eyf = 0.83mJ
45
30+
15 - :
] I I I | I | I | I | | I |“ | | | |
0 0.8 1.6 2.4 32 Veg (V) 0 40 80 120 16({200 240 280 320 360 t (ns)

Tail-less switching-off ...

... MOSFET “like” switching-off behavior
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V series benchmarking an»

Vig(say VS- Eor Trade-off diagram Esvs.lc@T,=150 C
(WJ) p!
T,=25°C 1050 - Competitor 1 4
_ Ic=Icy = 60A - (Market reference) ,/'
S 1 * S
E‘; Competitor 3 =
> Competitor 1 H 2 7507
& s
[+ 1 Phus .
5 Competitor 2 e
> - Competior2 4 2 450-
£ | STGW60VE0DF @ S 1
3 3
150 -
1.5 1.6 1.7 1.8 1.9 (V) 10 20 30 40 50 60 (A)
Conduction Losses (V¢g(s,y) Collector Current (I¢)

“V” series shows the lowest E ;; in the market
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V series benchmarking 2 mm

Switching-off : STGW60V60DF vs. Competitor 1

V= 400V, Rg= 50, Ic= 30A, T;= 150°C

30% lower
Eorr

5A/div I |

STGW60V60DF
Veeay = 1.75 V
E = 0.34mJ

Competitor 1
1 Vce(sat) = 185 V
- Ey = 0.49mJ

RS
P
o

“V” series shows the lowest E ;; in the market
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V series focus applications mm

Welding ]

[ UPS
: The best
actuator for
[ PFC converters ] : high switching

frequency
converters

[ SMPS ]
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k 600V IGBT
V Series

Focus on
main applications
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Bridge
rectifier

PFC
(optional)

for single-phase inverters

e W
\!

Output
rectifier

2
o

Double-switch forward topology

DC
Output
for
welding

+ 600 V trench gate field stop
+ STGW20V60F
+ STGW30V60F
+ STGW40V60F
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\.
. Gate drivers :s
Auxiliary
\ power supply Control unit \_ D,
IGBT for PFC stage IGBT for inverter stage

* 600 V trench gate field stop
+ STGW20V60F
+ STGW30V60F
+ STGW40V60F




Welding: full-bridge topology

~

Output
rectifier

Full-bridge topology for
single- and three-phase inverters
Bridge PFC Prlmary
AC rectifier (optional) p— Inverter

@ =ar 5 ag

Auxiliary /" Gate drivers
power supply Control unit

DC Output
for
steel welding

Secondary
inverter

\ 4

- AC Output
§”§ — for
aluminum
\ )
welding

_L

i —
J

N\

IGBT for PFC stage

+ 600 V trench gate field stop .
. STGW20VBOF IGBT for inverter stage
+ STGW30V60F
+ STGW40V60F
+ STGW60V60F

* 600 V trench gate field stop
+ STGW20V60DF
+ STGW30V60DF

+ STGW40V60DF
"I « STGW60V60DF
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Induction heating

Half bridge topology \
Bridge Inverter
rectifier stage

Auxiliary HB Gate driver -
e

N\ . 7

IGBT for inverter stage

* 600 V trench gate field stop
* STGW40V60DLF
+ STGW60V60DLF
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Solar inverters

3-Level topology for inverters
with reactive power control \

Boost NPC Inverter
stage N\ stage

AC

e, Grid

£

J

+ 600 V trench gate field stop
+ STGW30V60F
+ STGW40V60F

YT - STGW60VEOF - STGWB0VBODF
> /4

+ 600 V trench gate field stop
+ STGW30V60DF
+ STGW40V60DF

k * STGWB80V60F
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« STGWB80V60DF
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k 600V IGBT

V Series
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http://www.st.com/igbt

