International- -

PD-9.976B
gooogopcBOOnd

[1erR|Rectifier

IRGNI200F06

"CHOPPER" IGBT INT-A-PAK

«Rugged Design

«Simple gate-drive

«Fast operation up to 10KHz hard
switching, or 50KHz resonant

«Switching-Loss Rating includes all "tail"
losses

Description

IR's advanced IGBT technology is the key to
this line of INT-A-pak Power Modules. The
efficient geometry and unique processing of
the IGBT allow higher current densities than
comparable bipolar power module transistors,
while at the same time requiring the simpler
gate-drive of the familiar power MOSFET. This
superior technology has now been coupled to
state of the art assembly technigues to pro-
duce a higher current module that is highly
suited to power applications such as motor
drives, uninterruptible power supplies, weld-
ing, induction heating and ultrasonics.

Absolute Maximum Ratings

Fast Speed IGBT

High Side Switch
3
r.y Ve = 600V
5 : I = 200A
Ve(ON) < 2.3V

INT-A-PAK case

Parameter Description Value Units
Vees Continuous collector to emitter voltage 600 \
lc @ T¢ = 25°C | Continuous collector current 200
lc @ T¢ = 85°C | Continuous collector current 130
lc @ T¢ = 100°C| Continuous collector current 110 A
lom Peak switching current 400
lem Peak diode forward current (1) 500
Vee Gate to emitter voltage +20 v
VisoL RMS isolation voltage, any terminal to case, t= 1 min 2500
A P@ T, = 25°C| Power dissipation 500 w
[,' C )‘\‘ : Cperating junction temperature range -40to 150 oc
ﬁ;\ <~ /S/yé i _S_torage temperature range -40to 125
LORSD

Ly “@ Duration limited by max junction temperature.
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Electrical Characteristics - T, = 25°C, unless otherwise stated

Parameter | Description Min | Typ | Max | Units | Test Conditions
BVces Collector-to-emitter breakdown voltage | 600 — — Vge =0V, I =2mA
Ve(ON) | Collector-to-emitter voltage —_ — 2.3 Vge = 15V, Ic = 200A
- 22 | — v Vae=15V,|c=200A,T,=150°C
Veu Diode forward voltage - maximum — — 2.0 1 =200A, Vge = 0V
- 20 | — 1;=200A,Vge=0V,T =150°C
Vaeth Gate threshold voltage 3.0 — 5.5 le=1mA
AVgEn Threshold voltage temp. coefficient = -11 — ImVPC|{V =V l.=1mA
O Forward transconductance 104 | — | 144 | S@) |V =25V,] =200A
lces Collector-to-emitter leakage current — — 2 Ve = OV, V= 600V
mA
— —_ 20 Ve=0V,V=600V,T =150°C
laes Gate-to-emitter leakage current — — +2 WA | Vge=220V

Dynamic Characteristics - T, = 150°C

Parameter| Description Min | Typ | Max | Units| Test Conditions

Eon Turn-on switching energy — | 005| — Rgy=27Q,R, = 0Q
Eoff (1) | Turn-off switching energy — | 017 | — |mJA | |.=200A,Lg=100nH
Eis (1) | Total switching energy — — | 03 V=360V, Vge = £ 15V
td(on) Turn-on delay time - 80 — Rqy=27Q,Ry, = 0Q

t, Rise time — 150 — ns Ic=200A

ta(ofry Turn-off delay time — | 450 | — Vee=360V,Vge=+15V
t Falltime — 900 — Ly =100nH

Ly Diode peak recovery current — 108 | — A Rgy = 27€,Rg, = 0Q

te Diode recovery time — | 115 — ns | 1.=200A

Q, Diode recovery charge — | 65 | — | pC | Vgc=360V,Vge=215V
Qge Gate-to-emitter charge (turn-on) | 300 — 560 Vi =360V

Qgc Gate-to-collector charge (turn-on) | 140 — 280 | nC IC =108A

Qq Total gate charge (turn-on)| 52 — 84 Vge = 15V

Cios Input capacitance — [11600| -- Ve =0V

Coes Output capacitance — | 1820 — | pF [V =30V

Cres Reverse transfer capacitance — | 160 | — f=1MHz

(1) Includes tail losses

Thermal and Mechanical Characteristics

Parameter Description ) Typ Max Units
Ry (IGBT) Thermal resistance, junction to case, each IGBT — 0.25

Ry (Diode) Thermal resistance, junction to case, each diode — 0.28 °C/W
Rics (Module) | Thermal resistance, case to sink 0.1 —

Wit Weight of module 140 — a
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gw 10000 = = = . —
i 208 Puse Wich [ = Puse Width—;

2 ¥ V=1V 7] F's ﬁ
30 Ve =18V V[ 4 T I
30 ; I | JU /7 —

71 100 = ———

e e e s N =
P2 — A —— 4
% T 1] [ y 4

5 160 S 5 10t |

P12 -
120 74 7 =25C ——F—

§ JH—1-1s0c

.. &0 . J

0 % 0 ; [
o o | ]

05 1 15 2 25 3 35 4 5 10 15 20
ch, Cdllector-to-brritter Vidtage (V) V g Gate-toEmitter Voltage (V)
Fig. 3 - Typical Output Characteristics Fig. 4 - Typical Transfer Characteristics
35 T T T %f_ 7
| 205 PUseoWicth [ ST T /
= 30
e \ Veez 18 ;Cr; g 3 mspuewen /
I 320
g T 5 ) I /
! 280
I /@40‘\ 2 20 !
] 5 0 T

T 2= — 1 %[ y/ 4| .

[ T j} 1€ 11 7/

1120 140 ~
et — | s0A 120
1.5 1 100 T

? | - P e e
N T — 2 S

o] 2 & 7% W 125 10 05 1 1.5 2 25 3

T, Junction Termperatue O Instantaneous Farward Voitage (V)

Fig. 5 - Collector-to-Emitter Saturation Fig. 6 - Forward Voltage Drop Characteristics

Tunical Voltana ve hinction Tamperatiire



IRGNI200F06 [TOR|

16 \} rmlv 22000 ‘T/H\!wf lkkk‘ T
= 480V g =OV. 1= 4
S al1 F=10ea 20000 S 2 Sm * Coo o e
§ ; { 18000 =iy 1
Tt
% 12 S]&m \\\\ \\ :} f + J[ f
; 10 /,/ 14000 N Cls 17
V4 1200 N ‘
8 —— ) )
™
$ 6 8000 NG T
8 4 &m0 T AN
B a0 !
> / 200
0 0 =
0 & 120 180 240 A0 330 40 480 1 10 100
QG,ToYd Gate Charge (nC) Vg Colector-to-frritter Vidtage (V)
Fig. 7 - Typical Gate Charge vs. Fig. 8 - Typical Capacitance vs.
Gate-to-Emitter Voltage Collector-to-Emitter Voltage
50 : T T 8 T
| Vep=%15v _ | Vgg=215V y
5 v~ 3eov =200 2 V o= 360V v
S @R =27°7“”‘ /1 ¥ Q0 Rg =27chm /1
g 1 5 LT =180
" /
E \/ ,E /
100A //
2 g 20 /(
5 g b
Z 10 | sam 10 /
3 —— :
= P [
o] 0 i
o] 25 80 75 100 125 180 0 20 40 40 80 100 120 140 140 180 200
TJ,JUWC"U'\TGVTDGGUG("O lcwleckx-fo&n‘ﬁerww
Fig. 9 - Typical Switching Losses Fig. 10 - Typical Switching Losses vs.
vs. Junction Temperature Collector-to-Emitter Current
24— T [ ] 1000 === = =
Vg =215V :
%voa =36V | I A ]
g pride e ~ g \
|l c =100A e S 1o \
S - ; .‘
f ] | = \
7 5 R G=27 ohm
18 10 %ﬁ = =
p - i : X
5 . S
3 P o B 1 #%
E ===== =
= =1 =1850C |
2 or L 71 1] l
10 15 2 ) 0 35 Q 0O 100 200 30 40 50 40 70

R o Gate Resistaroe (ohrm V g Macsured ot Terminds (V)




[IOR]

IRGNI200F06

Motor Qutput Qurtert (A gy )

A T 7 T T
=TT [ 2%ddycyde | aov
T - = |Sediycoyde]  {
j 7Feddyoyde| )
r : ‘
— ‘
] = A= i
E NN
CONDMONS: m SN N
| N
;c= 025°C/W IEREEII S
thicgeeen = 1
R thC (dodey=028 "CW T L% ! ] =
Voc=30v
1 1 10 100
Switching Freauency, f (KH)

Fig. 13 - RMS Output Current vs. Frequency

Reverse Recovery Time (s)

Reverse Recovery Qurent (A)

Vg =%15V
|Rg =27 + ﬁz___ —
e =
TS =180C
L | Q‘r
[T /| 1 I e
7 208 i e i
/| A~ 1 1 1 N N
/oo
oo e
b1 [ T T T [ 11 LT 11 1
0 @ 80 120 1w 20 20 280

Reverse Recovery Charge (UO)

Bo

Thermnal Responce @ e

— 1 T TT1TT I - 4#1’, 17T - -
—steccly Stote Value: L = = R
,«RWOZ’S"C/W Tl 1 H
[~ @C Operationy B = |
Il L1 | T
lePH' }
yort
1 1 - r T {]’r— - E
m T T T ‘
//’ [ ¢ i
. —
A iR

oo Q01 0.1 1 10 10

1., Rectarguicr Puise Durdtion (sec)

Stactor tb/ta



. a2 |
f R, Voo =360V
‘ A ! - - Ls =(L, +L,+L,) =100nH
AAN —— S 1 2 3
S r R O ;/‘?\\ | | L =1mH
L < i L a GeT LI =
kD) ce— NSy \/__6_7\“—"?5‘/ 0, | Vee x 15V
v e ‘
- T R ‘ i !
T’ - e J *~ |
Py 1
| T i
| |
‘ ! | |
‘ ; 0, \ L
| ‘ { ‘ r
A T
3
Fig. 16 - Test Circuit for Measurement of | ,,, E ., Eqce, Qags lngs tyony U toorry &
— - BN
O“J - I l_i V9 ote Signol +vge ‘\\
"7‘/ Device Under Test 0 - -Y XL
1] e
o/, %T [ Current in IGBT Vce/\
1 hh
) . Liif '\/Coé(roge Across Ic / Ie
m i X/ N

UL,

-vge /
T \vece
\\

“l

4

X

v A

Y

Currert in
Freewneel Dioge

Reverse voltoge Across
Freewheel Dicde

t1+5us
Eoff :[‘vce lc gt
t1

Fig. 17 - Test Waveforms for Circuit of Fig. 16

Sate voitgge Dot

! &Vgﬁe—r
R

iic

ﬁ TDU( voitage
/ and Current
5% <ce "Dk !
m

ler

Fig. 18 - Test Waveforms for Circuit of Fig. 16, Defining E,, Epec. thony

t1+5us

/
\\/ Diode Recovery Woveforms

tre o Qer

t, oot

' "RR’ Q

RR’ “RR

Refer to Section D for the following:
Appendix E: Sectio D - page D-7
Fig. 19 - Waveforms
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