IKY40N120CS6 infineon

Sixth generation, high speed soft switching series

High speed soft switching TRENCHSTOP™ IGBT 6 in Trench and Fieldstop
technology copacked with soft and fast recovery anti-parallel diode

Features:

1200V TRENCHSTOP™ IGBT6 technology offering:

* High efficiency in hard switching and resonant topologies
» Easy paralleling capability due to positive temperature
coefficient in Vcesat

* Low EMI

* Low Gate Charge Qq

* Very soft, fast recovery full current anti-parallel diode
* Maximum junction temperature 175°C

* Pb-free lead plating; RoHS compliant

» Complete product spectrum and PSpice Models:
http://www.infineon.com/igbt/

Applications:

* Industrial UPS

» Charger

* Energy storage

* Three-level Solar String Inverter
* Welding

Product Validation: &

Qualified for industrial applications according to the relevant tests
of JEDEC47/20/22

Key Performance and Package Parameters

Type Vce Ic Veesat, Tvi=25°C | Tijmax Marking Package
IKY40N120CS6 1200V | 40A 1.85V 175°C K40MCS6 PG-TO247-4-2
Datasheet Please read the Important Notice and Warnings at the end of this document V21

www.infineon.com 2018-05-07



IKY40N120CS6 (infineon

Sixth generation, high speed soft switching series

Table of Contents

[T o ) o) o 1
Table Of Contents .. ... .. e 2
Maximum Ratings . . ... .. e 3
Thermal Resistance . ... .. ... .. e 3
Electrical Characteristics . . . .. ... . e 4
Electrical Characteristics Diagrams . . ... ... .. 6
Package Drawing . ... ... el 13
Testing Conditions ... ... 14
Revision History .. ... e 15
DiSClaimer . .o e 16
Datasheet 2 V21

2018-05-07



IKY40N120CS6 (infineon

Sixth generation, high speed soft switching series

Maximum Ratings

For optimum lifetime and reliability, Infineon recommends operating conditions that do not exceed 80% of the maximum ratings stated in this datasheet.

Parameter Symbol Value Unit
Collector-emitter voltage, T,; = 25°C Vce 1200 \%
DC collector current, limited by Tyjmax
T.=25°C Ic 80.0 A
T.=100°C 40.0
Pulsed collector current, t, limited by Tyjmax lepuis 160.0 A
Turn off safe operating area Vce < 1200V, T,;< 175°C - 160.0 A
Diode forward current, limited by Tyjmax
T.=25°C I 80.0 A
T.=100°C 40.0
Diode pulsed current, t, limited by Tijmax Irpuis 160.0
Gate-emitter voltage V. 120
Transient Gate-emitter voltage (¢, < 0.5us, D < 0.001) GE 25
Power dissipation T. = 25°C P 500.0 W
Power dissipation T, = 100°C ot 250.0
Operating junction temperature Ty -40...+175 °C
Storage temperature Tstg -55...+150 °C
Soldering temperature, °C
wave soldering 1.6mm (0.063in.) from case for 10s 260
Thermal Resistance

. Value .
Parameter Symbol |Conditions - Unit

min. ‘ typ. ‘ max.

R Characteristics

IGBT thermal resistance, .

junction - case Ring-) - - 0.30 |K/W
Diode thermal resistance, .

junction - case Ringo) - - 0.78 |K/W
Thermal resistance

junction - ambient Ring-a) - - 40 |K/W
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Electrical Characteristic, at T,; = 25°C, unless otherwise specified

. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
Static Characteristic
Vee = 15.0V, Ic = 40.0A
. . T.,j=25°C - 1.85 | 2.15
Collector-emitter saturation voltage | Vcesat Ty = 125°C ] 215 A \%
T,;=175°C - 2.25 -
Vee = 0V, I =40.0A
Diode forward voltage Vr T,j=25°C - 220 | 255 | V
T,;=175°C - 2.25 -
Gate-emitter threshold voltage Veet) |lc = 1.90mA, Vce = Vee 5.1 5.7 6.3 \Y,
VCE = 1200V, VGE =0V
Zero gate voltage collector current | /ces T,j=25°C - - 850 | pA
T,;=175°C - 1600 -
Gate-emitter leakage current lces Vce = 0V, Vee = 20V - - 600 | nA
Transconductance Oss Vce = 20V, Ic = 40.0A - 32.0 - S
Electrical Characteristic, at T,; = 25°C, unless otherwise specified
. Value .
Parameter Symbol |Conditions - Unit
min. ‘ typ. ‘ max.
Dynamic Characteristic
Input capacitance Cies - 2700 -
Output capacitance Coes Vce = 25V, Vge = 0V, f = 1MHz - 185 - pF
Reverse transfer capacitance Cres - 120 -
Vee = 960V, Ic = 40.0A,
Gate charge Qs Vo = 15V - 285.0 - nC
Internal emitter inductance
measured 5mm (0.197 in.) from Le - 13.0 - nH
case
Switching Characteristic, Inductive Load
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 25°C
Turn-on delay time fd(on) T, = 25°C, - 27 - ns
Rise time te Vee = 600V, fc = 40.0A, - 27 - ns
- Vee = 0.0/15.0V,
Turn-off delay time ) Raon) = 9.0Q, Ram = 9.0Q, - 315 - ns
Fall time t Lo = 70nH, Co = 67pF - 27 - | ns
La, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - 1.45 - | mJ
Turn-off energy Eot diode reverse recovery. - 1.55 - |mJ
Total switching energy Eis - 3.00 - mJ
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Diode Characteristic, at T,; = 25°C

Diode reverse recovery time tr T, = 25°C, - 255 - ns
Diode reverse recovery charge Qr IVR—=4((5)O(?X’ - 2.60 - uC
F= . )
Diode peak reverse recovery current /im dir/dt = 1650A/us, - 39.0 - A
Diode peak rate of fall of reverse , Lo =70nH,
recovery current during t din/dt | Ca = 67pF ) -450 - |As
Switching Characteristic, Inductive Load
. Value .
Parameter Symbol |Conditions : Unit
min. ‘ typ. ‘ max.
IGBT Characteristic, at T,; = 175°C
Turn-on delay time fa(on) T, = 175°C, - 27 - ns
Rise time t Vee = 600V, fc = 40.0A, - 29 - | ns
; Vee = 0.0/15.0V,
Turn-off delay time fa(ofr) Recon) = 9.0Q, Ra = 9.0Q, - 390 - ns
Fall time t Lo = 70nH, Co = 67pF - 55 - | ns
Lo, Co from Fig. E
Turn-on energy Eon Energy losses include “tail” and - | 205 - | mJ
Turn-off energy Eui diode reverse recovery. - 2.95 - mJ
Total switching energy Ess - 5.00 - mJ
Diode Characteristic, at T,; = 175°C
Diode reverse recovery time b T, = 175°C, - 360 - ns
Diode reverse recovery charge Qr /VR_=4%08X’ - 5.30 - uC
F = . ]
Diode peak reverse recovery current lim die/dt = 1650A/us, - 53.0 - A
Diode peak rate of fall of reverse , Lo =70nH,
recovery current during din/dt | Co = 67pF ) -580 - |Adbs
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Rs, GATE RESISTOR [Q]

resistor
(inductive load, T,;=175°C, Vce=600V,

Vee=0/15V, Ic=40A, Dynamic test circuit in

Figure E)
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collector current

(inductive load, T,;=175°C, Vce=600V,
Vee=0/15V, Re=9Q, Dynamic test circuit in
Figure E)

1000
H = td(r
—
—_ —— td(on)
2 100 ||t
[92]
L
= e
F T
[©] e e P
P ety R —— bt Bl Bl 5 2.7 228 55 S 0 28 2 8 I e e o ]
T
O
=
=
(D“ 10
1
25 50 75 100 125 150 175

T,;, JUNCTION TEMPERATURE [°C]

Figure 8. Typical switching times as a function of

junction temperature
(inductive load, Vce=600V, Vee=0/15V,
Ic=40A, Rs=9Q, Dynamic test circuit in Figure

E) V21
2018-05-07



IKY40N120CS6 infineon

Sixth generation, high speed soft switching series

8 | 10 :
— typ. Eoff 4
— = min. g}/ 7 Een s
> === max. ——— g /,
Ll 4
o 7 _ y
< 5 8 Ve
= E s/
o L 0 4
> N.\\\. (L}J) 7 ,l
9 6 <=2 (9] g
O .\\\ O ll
(j/:) \ \\\\\ ; 6 ,,
i N . @ 4 yd
~o /
e T~ Sl U s , .
~ S
- ~~. \ S T i /
w N~ Mo / /
- ~ -~ \ Z 4 ' 1
= ~ \ T / v -
~ I V3 7~
= 4 ~ N O 4 / -
u.J ~ = 3 4 L -~
~ = /
LII—J ~ ~ = 7 / -~ -
< ~ n / -~
(O] w 2 /7 / -
- ’ / -~
£ 3 I' //
o / -~
g 1 l’ r el
l-
&
2 0
25 50 75 100 125 150 175 0 10 20 30 40 50 60 70 80
T.i, JUNCTION TEMPERATURE [°C] Ic, COLLECTOR CURRENT [A]
Figure 9. Gate-emitter threshold voltage as a function  Figure 10. Typical switching energy losses as a
of junction temperature function of collector current
(Ic=1.9mA) (inductive load, T,=175°C, Vce=600V,
Vee=0/15V, Re=9Q, Dynamic test circuit in
Figure E)
10 T 6 ]
Eoff Eoff
=== Eon , == = Eon
971 e Ets /,’, e — Ets
/’/ S -
— 0 — -
%) e %) -~
Ll 7 // L ,”
(/2] P4 )] 4 PR
(/2] e N e
(@] Ve (@] ‘f’
— 6 4 Z -
> e > Prag
Y] - ©) PPtae
b s A G oap
e -
E ,/ // E /
) 4 1 - — o /
5 /k 5 2 _— —
@ 7 @ "
w 2 — s w
V2 1
7
1
0 0
0 5 10 15 20 25 30 35 25 50 75 100 125 150 175
R, GATE RESISTOR [Q] T.i, JUNCTION TEMPERATURE [°C]
Figure 11. Typical switching energy losses as a Figure 12. Typical switching energy losses as a
function of gate resistor function of junction temperature
(inductive load, T,=175°C, Vce=600V, (inductive load, Vce=600V, Vee=0/15V,
Vee=0/15V, Ic=40A, Dynamic test circuit in Ic=40A, Rs=9Q, Dynamic test circuit in
Datasheet T 19Ure E) 8 Figure E) V2.1

2018-05-07



IKY40N120CS6

(infineon

Sixth generation, high speed soft switching series

8 I
Eoff
=== Eon
1|=—- Et
7 s ,/
’/
= e
E & -~
%) ad
e
Cd
8 5 ad
| P
> piod
% 4 -~
rd
Cd
o L~ /7
P 3 // -
5 // //
= / //
s .
@ -
w — —
e =" i
1
0

400 450 500 550 600 650 700 750 800
Vce, COLLECTOR-EMITTER VOLTAGE [V]

Figure 13. Typical switching energy losses as a
function of collector emitter voltage
(inductive load, T,=175°C, Vee=0/15V,
Ic=40A, Rs=9Q, Dynamic test circuit in
Figure E)

16 T T

Vcc = 240V
— — VCC =960V

/
/

/

/

14

/

~

12

10

N

Vee, GATE-EMITTER VOLTAGE [V]
2]

0 50 100 150 200

Qoe, GATE CHARGE [nC]

250

Figure 15. Typical gate charge
(lc=40A)

Datasheet

300

dir/dt, DIODE CURRENT SLOPE [A/ps]

C, CAPACITANCE [pF]

3000 ‘ ‘
— Tv;=25°C
— = Tv;= 175°C
2500 ‘\
2000 \
\
\
1500 \}
\
N
~,
~ L
1000 <
NG
\\ ~—
\
500
0
0 5 10 15 20 25 30 35

Rs, GATE RESISTOR [Q]

Figure 14. Typical diode current slope as a function of
gate resistor
(inductive load, Vce=600V, Vee=0/15V,
Ic=40A, Dynamic test circuit in Figure E)

1E+4 .
H— Cies
[]— = Coes
: e — Cres
N\
1000 ,|
AR
\\~ ™ —— ~—
100 B
10
0 5 10 15 20 25 30
Vce, COLLECTOR-EMITTER VOLTAGE [V]
Figure 16. Typical capacitance as a function of
collector-emitter voltage
(Vee=0V, f=1MHz)
9 V21

2018-05-07



IKY40N120CS6 infineon

Sixth generation, high speed soft switching series

i
—
s o s —
g. ~ /) g \\‘N- gy 4‘/
— 7
Ll g L / ~D =0.5
% 0.1 % gy / ]
< —] < ;
= - 7 = il
2 /. — (2] 0.1 i —0.1
@ 2'd L a -0.0
[T = / jIg NI x LU
= = atillimy’ 4 A 0.02
P / A i P — ad I
E il / il //\ Tt E / A /\OI.IQI?
w Z A ,/ ssingle pulse w [ A _single pulse
I / A1/ T 7 - o
F // yd f = L / J
= = i A
£ 001 7/ b M p
w / f w  0.01 il
(%) — /Lt (%) / i
P v yd R R. pd ! R R, |
< / / |l < ——
= e gillimnyy & — '
- — // Cy=11/Ry Ca=t2IRs 11| I Cy=1/Ry Ca=t2/Rs I
N 2R N /
i: 1 2 3 4 5 6 it 1 2 3 4 5
r[K/W]: 9.4E-4 0.056801 0.070049 0.170338 8.0E-3 1.6E-3 r[K/W]: 0.17605 0.29816 0.29355 0.0141 2.2E-3
T[s]: 2.5E-5 3.4E-4 3.1E-3 0.016587 0.224027 2.909819 / T[s]: 3.1E-4 28E-3 0.01518 0.20937 2.46001
0001 m\llll | IIIIIHI l IHIIH} l I\IIHII | IIIHIII L LI 0001 IIH} l IHIIH} l I\IIHII | \IIHIII L LI
1E-6 1E-5 1E-4  0.001 0.01 0.1 1 1E-6 1E-5 1E-4  0.001 0.01 0.1 1
to, PULSE WIDTH [s] to, PULSE WIDTH [s]
Figure 17. IGBT transient thermal resistance Figure 18. Diode transient thermal impedance as a
(D=t,IT) function of pulse width
(D=t,IT)
800 T T T T 8 I I | |
\ — Ty =25°C, Ir = 40A —— T, = 25°C, Ir = 40A
\ — =T, = 175°C, Ir = 40A — = T,j = 175°C, I = 40A
700 \ 7
\ —_
— \ 2
2 600 \ w6 S~
\ o ™~ ~
w \ o ~ -
= < S~
= \ \\ e I~
> 500 \ (@) 5 S -
e N > ~o
'-g \ (4 ~.
w
O \ \\ >
o ~ |
w \ ~ - Y
0 N ~ nl}
o 300 < 3
Ll \ S @
> \ ~J w
- 200 —~J B 2
<
100 1
0 0
500 750 1000 1250 1500 1750 2000 2250 2500 500 750 1000 1250 1500 1750 2000 2250 2500
dir/dt, DIODE CURRENT SLOPE [A/us] dir/dt, DIODE CURRENT SLOPE [A/us]
Figure 19. Typical reverse recovery time as a function  Figure 20. Typical reverse recovery charge as a
of diode current slope function of diode current slope
(Vr=600V) (Vr=600V)
Datasheet 10 V21

2018-05-07



IKY40N120CS6 infineon

Sixth generation, high speed soft switching series

80 \ I I \ 0 \ I \ I
— T,j=25°C, Ir = 40A — T, = 25°C, I = 40A
— =T, =175°C, Ir = 40A X — = T,j= 175°C, Ir = 40A
70 AN
-~ N
< P — -400 (NN
= pd 2 N \
> 60 ~ 2 \
oy s < -600 NN
% P e = \
-] 50 ,/ ,/ 2 \
© P / T -800 \
& / 5 \
= 7 yd o \
3 40 7 - ©-1000 \
(o) / s \
e yd ® \ \
o / / 81200 \\
G /'/ // S \
o R \
w / T.1400
ﬁ 20 / "‘57 \ \
o e = \
£ T-1600 \
10 \
. \
1800 \
0 -2000
500 750 1000 1250 1500 1750 2000 2250 2500 500 750 1000 1250 1500 1750 2000 2250 2500
dir/dt, DIODE CURRENT SLOPE [A/us] dir/dt, DIODE CURRENT SLOPE [A/us]
Figure 21. Typical reverse recovery current as a Figure 22. Typical diode peak rate of fall of reverse
function of diode current slope recovery current as a function of diode
(Vr=600V) current slope
(Vr=600V)
3.0 | | 160 | : .
— T=25°C, IF = 40A — Ty =25°C / I/
— = Tj=175°C, IF = 40A — - T,=175°C / /
140 7
= 25 S~ /
E ———_ /
o T e——— 120 /
7 < /
8 2.0 E /
w100 /
> [i4
(O] o /
x ) //
2 15 © g0 /
w ) o /
o x /
4 < /
z = /
T X 60 7
@) @)
E 1.0 L /
= " )/
@ 40 /
(6]
: /
W o5 /
20
/
/
/
//
0.0 0 ]
500 900 1300 1700 2100 2500 0 1 2 3 4 5 6
dir/dt, DIODE CURRENT SLOPE [A/us] Ve, FORWARD VOLTAGE [V]
Figure 23. Typical reverse energy losses as a function Figure 24. Typical diode forward current as a function
of diode current slope of forward voltage
(Vr=600V)
Datasheet 11 V21

2018-05-07



IKY40N120CS6 infineon

Sixth generation, high speed soft switching series

4.0 :

35 ||=== I-=80A

3.0 F=====

2.5

2.0

1.5

VF, FORWARD VOLTAGE [V]

1.0

0.5

0.0

25 50 75 100 125 150 175
T,;, JUNCTION TEMPERATURE [°C]

Figure 25. Typical diode forward voltage as a function
of junction temperature

Datasheet 12 V21
2018-05-07



IKY40N120CS6

Sixth generation, high speed soft switching series

PG-T0247-4-2

(infineon

M
E (40
A2 - E2
' = :
TR |
u | ||
a | o |
b2 | < |
b4 Qo |
o | |
T < T Ll
E o | [T
= i IRt -
! WL X T !
1 | | | |
b 432 1
5 A1
b7
|
Ea—mr——1
NOTES:
PACKAGE SURFACE ROUTE BETWEEN
PIN1 & PIN2 WILL BE 5.1mm MIN.
LLMETERS ALL b... AND ¢ DIMENSIONS INCLUDING
DIMENSION I v PLATING EXCEPT AREA OF CUTTING
A 49 5.1
Al 231 251
A2 19 2.1
b 116 1.29
b2 1.36 149
ba 2.16 2.29
b6 116 1.45
b7 116 165 DOCUMENT NO.
c 0.59 0.66 78800182798
D 20.9 211 REVISION
D1 22.3 225 o1
D2 15.95 16.55
D3 ! 1.35 SCALE 2:1
D4 16 18
E 15.7 15.9 5 1omm
E1 39 41
E2 131 135
E3 2.58 278 EUROPEAN PROJECTION
e 254
o 5.08
H 0.8 1
N 198 20.1
L1 255 2.85
M 0.97 1.57 ISSUE DATE
N 324 3 44 23.09.2016
R 19 21

Datasheet

13

V21
2018-05-07



IKY40N120CS6 (infineon

Sixth generation, high speed soft switching series

Testing Conditions
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




