ADVANCED

POWER APTGT30H170T3
TECHNOLOGY EUROPE

Full - Bridge Vcgs = 1700V
Trench IGBT® Power Module Ic=30A @ Tc =80°C

|\
Application
1314 e  Welding converters
T lf e Switched Mode Power Supplies
Q1 Q3 e  Uninterruptible Power Supplies
18 KZSCM CRZS>{ 11 e Motor control
19 10 Features
= Z L = e Trench+ Field Stop IGBT® Technology
o o - Low voltage drop
| 2B 8 - Low tail current
S R T A - Switching frequency up to 20 kHz
%6—” VAN AN S - Soft recovery parallel diodes
- Low diode VF
2 3 - Low leakage current
- Avalanche energy rated
29 0 » 10 - RBSOA and SCSOA rated
150 TS =P e Kelvin emitter for easy drive
R1 e Low stray inductance
e Highlevel of integration
B B B B 08§ 0o ..o e Internal thermistor for temperature monitoring
2827 2625 2322 20 19 18
|:| a2 6ln I:I Benefits
nls 15|n . Outstapding performance at high frequency
operation
e Direct mounting to heatsink (isolated package)
e Low junction to case thermal resistance
a3 14l e Solderable terminals both for power and signal for
ol 13ln I:I easy PCB mounting
I 2 3 4 7 8 10 1112 * Low profile

Easy paralleling due to positive TC of VCEsat

e FEachlegcanbe easily paralleled to achieve a phase
leg of twice the current capability

O | aa 008 a0|a a & a

All multiple inputs and outputs must be shorted together
Example: 13/14 ;29/30 ; 22/23 ...

Absolute maximum ratings

Symbol Parameter Max ratings Unit
Vegs Collector - Emitter Breakdown Voltage 1700 \Y
Ic Continuous Collector Current Te=25°C 45 ér
Tc=80°C 30 A o
Iem Pulsed Collector Current Tc=25°C 70 8
Ve Gate — Emitter Voltage +20 \Y é
Pp Maximum Power Dissipation Tc=25°C 210 \\% A
RBSOA | Reverse Bias Safe Operation Area T;=125°C | 120A@1600V
¥y

(/2 CAUTION: These Devices are sensitive to Electrostatic Discharge. Proper Handing Procedures Should Be Followed.
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All ratings @ T;= 25°C unless otherwise specified

Electrical Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
BVcgs | Collector - Emitter Breakdown Voltage Ve =0V, Ic=1.5mA 1700 \Y
Icgs Zero Gate Voltage Collector Current Ve =0V, Ve =1700V 3 mA
. = T;=25°C 2.0 2.4
Vegon) | Collector Emitter on Voltage ?::Gi 301A5V TJJ — 250 74 \Y
VGE(th) Gate Threshold Voltage VGE = VCEs IC =1.5mA 52 5.8 6.4 A\
Iges Gate — Emitter Leakage Current Ve =20V, Vg =0V 600 nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Cics Input Capacitance Ve =0V, Ve =25V 2500
. _ pF
Cws | Reverse Transfer Capacitance f=1MHz 90
T4@n) | Turn-on Delay Time Inductive Switching (25°C) 100
T, Rise Time Vg =%15V 70
. Vpys =900V ns
Tyom | Turn-off Delay T 650
d(off) urn-o clay 11me IC: 30A
T Fall Time Rg=18Q 80
T4@n) | Turn-on Delay Time Inductive Switching (125°C) 100
T, | Rise Time Vae =£15V 70 "
Taosm | Turn-off Delay Time YB_“BB?“OOV 750
: c™
Tf Fall Time RG =18Q 100
Eon Turn-on Switching Energy @ 18 m
Eox | Turn-off Switching Energy @ 19
Reverse diode ratings and characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
VirM | Maximum Peak Repetitive Reverse Voltage 1700 \Y
Irm Maximum Reverse Leakage Current Vr=1700V T=25°C 250 LA
T;=125°C 500
. Ir =50A T;=25°C 1.8 2.2
\Y% Diode Forward Voltage " ] \%
) 8 Vae = 0V T,= 125°C 1.9
IF =50A T_] =25°C 8
E. Reverse Recovery Energy Ve =900V mJ
di/dt=990A/ps | Tj=125°C 15
Ir=50A T;=25°C 18
Q- | Reverse Recovery Charge Ve =900V uC
di/dt =990A/ps | Ti=125°C 29
Temperature sensor NTC
Symbol Characteristic Min Typ Max Unit
Rys Resistance @ 25°C 68 kO
B 25/85 T25 =298.16 K 4080 K

R

25

T: Thermistor temperature

R, =

1
exp|:BZS/85 [T_ -
25

1 ﬂ Ry: Thermistor value at T
T
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Thermal and package characteristics

Symbol Characteristic Min Typ Max Unit
. IGBT 0.6
R, Junctionto C °C/W
thiC unction to Case Diode 09
VisoL | RMS Isolation Voltage, any terminal to case t =1 min, I isol<lmA, 50/60Hz 3500 A%
T, Operating junction temperature range -40 150
Tsrg | Storage Temperature Range -40 125 °C
Tc Operating Case Temperature -40 100
Torque | Mounting torque | To heatsink | M4 47 | Nm
Wt Package Weight 110 g
Package outline
<+ 1 O N~ (o)) — N M < v
XYY Qo munMm-— o 9
. — < 0 N O ™M~ — 0 o N @
[N — — «— MM M T D tg]
o N M
A
n
| -
Y
73,4
4—17,57
aEE@EO0EacE aad —=—19
8z Ll
—n— 11,43
—n— 7,62
© ||
— S —t—4——0
< -
—n— 7,62
—n— 11,43
1 12
oeEaeOoOO0aEaanaaa —=—19
64 2,5»
3-5

September, 2004

APTGT30H170T3 —Rev 0



#00T “1oquayddg (0 A%y — € LOLTHOELD LAY

Lel
,
s :
— i g
. . . . .
| I I I | - T Y = e — 2
_ c | | | | | 19 unnnn”nnnnH||W|n_|| -
[ | | | | ! 1" Foo----t----F 3 N N B ©
0 ® < S|l L o © [ B T - S
° o | TTTT © o | | | | [ I Y i N )
e B = ! < [ I e it il et T F
= 9 | o | | | | | o N O %
2 o = 7] I £ F-q4-- e R R R N Sr—1 7" T 152
S S 2 | -1 Q T | | | | | - = s S o
< ~ ) ° I I I I I S i } =
s 8§ © < o [ N SE-qdscrozfE o =g i -
o > » = o I I [ o B O F- A -T-D=s w g
- N > L o [-4-- et} & > O e | W Ol o
T 3 - J it et il i ---+ 2 ‘T [ B =] Lr-N"T-"°|°-
o ] < < R |\ N N (S N A
- » n | I | | | N -
= ] I | I | | ! F--R\NT—--—7-- - --
o o 12 | | | <)
> |13 >a o [ 3 S P il | | Nl s il --
~ @ 2NN 2G| 1N 1o s 1 - > 5 -F Q
A 282w | | i Y ? | I | 55@ 5 o
o [l | I I 4 [ AT kil -
_._m ] &_r | | | | | R 2 -4 c|l=-I--F-3=-F s @
S>sere| | | [ PN 4 . AN\N-—T--fF-Z-C ] Q
S D VA WA N - - B
e T t } } . o ——F—— o g F-A1° VNN T-°F = - 9 3
o o o o o1 YV VNN | -
8 8 8 R ¢ ° g 88838%8R8°" 2 b3 )
-~ - [ 1V N\~ e ~
° P o
(rw) 3 (v) 2 2 -4~ -\ - -- o g
= >
E < g <
s He [B=tEzl3=2=2 --F2 3 =
v g€ Fo 7=tk =3=-7-= o | © g
EHO H--b-H-tF - -e- b 2
(N o) R 1\ W I g
[ el o
w L ) L [ R — - — S
o c ©
(@) - 3 Q Sl_J L 2 = S
g : S ERRRNA\\H g
s 0 % s -~ 5 _
u ﬁ « ‘© o [ E ) R 1 m .m ©
IS) el e e s I < =
] __E ® 7)) m A, W ||||||| — L - c 8 2
> £ g (N ) e ] S . S
® < i 5 o E 8l Ll 2
7 0 2 o ® 0 = IR N NN N &~
S N k) _ - S = - S
Y 2 3] S > 3 el_d-L__L-
= s o o o Y I <
L 2{\E © w Q o £ 3
L ©° S < g n © 8 £ S
o > & > o > v o gL J Ll l__l__ | S
E & £ 1) by m ] .mauunuuununn -z =]
o ~ U (B N B [ — o
| 55 < 5 Q< i bl el bl
o @) = c 5 2
=95 i - 2 AR G )
< = w
—-— 9 S o = IS4 | |~ w| o
= © 5 c F--©Ftot|-of-o
o
<& £ 7 -
i = g 3
= o 3 i 8
o . o I ~N © B S o N - o2
AP cn © o o o o o o i
)
T Dn_u (v) 21 (M/9,) @2uepadwj [ewsay L
o
o]
2]
©
="
=




#00T “1oquayddg (0 A%y — € LOLTHOELD LAY

7
.
s : :
o
>
z
= Z
2
C &
2
o z
o F-E-=J=J=Z=f-FE-FZ[=9 — 2
\\\\\\\\\\ 7 =4
PO T S N ot il s b | =
H s M- __r______1w  LEZFZF4=4-1 “1] <
21~ Y T T 25| ;
T = eh
S | Il e | B |43 E
o | T~ 9 Lo b dd Lo ox =2
¢ L c T 183 2
- [e] - S o
T @ - 2 i _a__ 2
H S Bt == =~ it T 8
5 W 8 F=KR=F3-4-qs"s> s ] 8
m > F- R —|-—-—--4-1 ° d o |
g s [N 11 s 1 5
< m F-W-1-1-T-T-F-TF 1 S
= | 3 £ N |\ I A CO
=1 8 e E 3
s A e L R\ N e o e 17} =
z 5 5 an
o - = Qe
A S 2 \N - 5 2 95
F-A-ENNN\=-Z-fzFzFJ=d o © . >
(=3 ey IM ||||||||||| c = e
SEF-ASNXNNN T-TFTSEZEZDET - IShR= =
S LA NNN -2 = - 8 =
2 g
< - LA B I [ m <
o 2 &> = =
I N M NNE S ~ = Qs
H c S ;.2 ]
3 6 € o3 S
||||| I (N N Y S . 0 2 N
2 ® g e S
© £ Lot =
£ ho] - 3 - =) =N
= HoH—— e\ N S A m & S
© uD|_uuuuu TAr-WN "1 © e £ I g
_._ g [ E--1 i |\ ° = 28 2
F IR W B | . o 5 =
[ N S = S X >
c F-~4---- A = o « " Q <
Ll SR JA1 -1 _\WN a | 5 @ S et
o - o = © s S 84
Anv | | | | © o F-~1— A-\-—-N\—-r © o = va =
= L L I I ‘© £ c 1 A0~. " ~
= 2 | = & £ 33 :
o . & | o = A v
u = |W c ol 0 [ el e { s o [ i e i f fi N o S S »n .m
e} Sxw Qb [ I | s [ D A | — ] w T =
] ° T o= 9R > ' N
@ Wwo Y s 111 V1Y 1 %) o >
= ol o5 o o o444+t B = o —~ =
® o [0k | < (J = ¥8 &~
o T T T T EF-—1-1-1H-- F—t - — < -
Y [ N w ¥ 2w R
4 ot e b F 1 = 8 o =~
> - £ 2 =so
> bF-L-L-Ll_1_ =3 E - = aq
) o o < £ o - oo
o 5| 1 > b SR RN || = 5 3%
E 3 T T o i B Bl i i i M S £ Fa
| S i R o erFr--1 1 H F-H-F - = S
o © 11 D e s it Bl w Bl F-H-F-1H i 28
= . o~ 411 E_Cd-d-H- I D N S =
w Q0 IN g%
R o R ) N7, [ S N N ) B Fd- H] & ¥
. N Sl N 11 2| o s £ o5
c ® I [ s v F~-ol-~NA-err2]1-=-|e s 2
A s [ 2 sl o ol | 9] o 8] « = S
Q o )
H 7| © =R
<3 ! ! 3 | S s oS
(o) I I I I I I I I o l=) = N=3
T T T T T T T T S - Bw
o- KD O W O W o Vv o 1’ o TR QN0 T ONT OZ w B
< ¥ OO AN~ - 0o ocoocoo oo oo 2 S
(=3
el
[-5) o
A P T (zHY) Aouanbau4 BunesadQ ‘xew 4 (M/2,) @ouepadwy [ewiayl s 2 &
[sa)
$ 23
4 =RV
o =
@ mwm
£ Seen
g
SR
wy
2 =2




