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EasyPACK ##3R A% =K rh S uh#h (NPC2) i pressfit EEZEMABERMNTC
EasyPACK module with active "Neutral Point Clamp 2" topology and PressFIT / NTC

S

™ =
-~
-
Typical Appearance Vees = 1200V
Ic nom = 100A / Icrm = 200A
Ba R 7 Typical Applications
s =¥ NA + 3-level-applications
- Bl&ED) + Motor drives
- XPHEER A + Solar applications
« UPSR 4 + UPS systems
B Electrical Features
+ HIXIGBT H3 + High speed IGBT H3
o (RFFRIFE + Low switching losses
hd TvJ op = 150°C hd TvJ op = 150°C
Wttt Mechanical Features
* 3KV XM 198 “hsk + 3 kV AC 1min insulation
s PressFIT E#EHAR * PressFIT contact technology
« BF&RoHS + RoHS compliant
Module Label Code
Barcode Code 128 nm ||| I Content of the Code Digit
w) m 1] fe Module Serial Number 1- 5
0000%‘}53!426559008!)00000 Module Material Number 6-11
i} - Production Order Number 12-19
DMX - Code 5% Datecode (Production Year) 20-21
. Datecode (Production Week) 22-23
prepared by: CM date of publication: 2016-04-04
approved by: AKDA revision: V3.1 UL approved (E83335)
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IGBT-Module

infineon

IGBT, T1/T4/I1GBT, T1/T4

BAHE(E /| Maximum Rated Values

FtR - RERBE

Collector-emitter voltage Ty=25°C Vces 1200 v

£ BB

Implemented collector current low 200 A

EEEBERERBR — 100° _47pe

Continuous DC collector current Tc =100°C, Tyjmax = 175°C I¢ nom 100 A

EBEMESEEBRR -

Repetitive peak collector current t=1ms lerm 400 A

BInRGHE — oo _a7ge

Total power dissipation Te=25°C, Tymax = 175°C Prot 600 W

R - KRS EBE

Gate-emitter peak voltage Vees +-20 v

$31E{E / Characteristic Values min. typ. max.

ik - REREAEE lc =100 A, Voe = 15V T, =25°C 155|175 [ v

Collector-emitter saturation voltage lc=100 A, Vee =15V Ty =125°C | Vcesa 1,70 \%
Ilc=100A,Vee =15V Ty =150°C 1,75 \%

AR 1) (B EB. FE _ _ _opo

Gate threshold voltage lo =7,60 A, Vce = Ve, Ty = 25°C Veen |5,05]580|645( V

A% BB 7 -

Gate charge Vege=-15V ... +15V Qe 1,60 ucC

PR B A A% 28 B _ope _

Internal gate resistor Ty=25°C Raint 38 Q

MABRR _ _opo _ _ _

Input capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cies 11,5 nF

REMEHEBER _ _opo _ _

Reverss transfer capacitance f=1MHz, Ty=25°C, Voe = 25V, Vae = 0 V Cres 0,70 nF

SHER-RERBLLBER _ _ _ ope

Collector-emitter cut-off current Vee = 1200V, Vee =0V, Ty = 25°C lces 1.0 | mA

MR- & SRR R R - - —ogo

Gate-emitter leakage current Vee=0V,Vee =20V, Ty =25°C lees 100 | nA

FFIBAER B [B] (BB Rk A BY) lc =100 A, Vce =400 V T,j=25°C t 0,14 us

Turn-on delay time, inductive load Vee =+15V Ty =125°C don 0,155 us
Roon = 1,1Q T, = 150°C 0,16 us

+FadiE] (RS E) lc = 100 A, Vce = 400 V T, =25°C ; 0,025 us

Rise time, inductive load Vee =215V Ty =125°C ' 0,03 us
Roon = 1,1 Q T, = 150°C 0,03 us

S WTHEIR B (8] (B RLSUBR) lc =100 A, Vee =400 V Ty=25C | 0,32 us

Turn-off delay time, inductive load Vee =+15V Ty = 125°C d off 0,40 us
Reoft = 1,1 Q Ty =150°C 0,42 us

TR (B (BB E) lc =100 A, Vce = 400 V T, =25°C . 0,03 us

Fall time, inductive load Ve =+15V Ty =125°C f 0,055 us
Reoff = 1,1 Q Ty = 150°C 0,06 us

TR (B0 lc =100 A, Vee = 400 V, Ls = 25 nH Ty =25°C 1,20 mJ

Turn-on energy loss per pulse Vee = 215V, di/dt = 3700 A/us (Ty; = 150°C) T,; = 125°C Eon 2,00 mJ
Reon =1,1Q Ty =150°C 2,25 mJ

KETRMFEREE (BT ) lc =100 A, Vce =400 V, Ls = 25 nH T,j=25°C 3,50 mJ

Turn-off energy loss per pulse Vee = £15 V, du/dt = 2700 V/ps (Ty; = 150°C)T,; = 125°C Eofr 5,30 mJ
Reor = 1,1 Q T,j = 150°C 5,90 mJ

EERBE Vee< 15V, Vcc =800V |

SC data Veemax = Vces -Lsce -di/dt tr<10 Ms, ij =150°C se 800 A

=R

= A &/ IGBT / per IGBT Rinsc 0,200(0,250 | K/W

Thermal resistance, junction to case
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T - BREEAME

&1 IGBT / per IGBT

Thermal resistance, case to heatsink Apaste = 1T WI(M-K) 7 Agrease = 1 W/(m-K) Rincn 0.200 KW
EFXRSTEE _ o
Temperature under switching conditions Tyop -40 150 c
Zi#R%E, D2/ D3/ Diode, D2/ D3
BAHE(E /| Maximum Rated Values
REESKESE _ opo
Repetitive peak reverse voltage Ty =25°C Vraw 650 v
nARER
Implemented forward current len 125 A
FELRIEEERER | 100 A
Continuous DC forward current F
EBESIEESR _
Repetitive peak forward current te=1ms Ierm 250 A
12t-{8 VrR=0V,tp=10ms, T,; = 125°C 12t 1450 A%s
12t - value VrR=0V,tp=10ms, T,; = 150°C 1400 A%s
$$1E{E / Characteristic Values min. _typ. _max.
FE&EE I =100 A, Voe = 0 V. Ty = 25°C 155|170 [ v
Forward voltage I =100 A, Vee =0 V Tu=125C [ Ve 1,50 v
I =100 A, Ve =0 V T, = 150°C 145 v
R IR S (R e 57 Ir = 100 A, - die/dt = 3700 A/ps (T,=150°C) T, = 25°C 90,0 A
Peak reverse recovery current Vr =400V Ty =125°C Irm 100 A
Vee=-15V Ty =150°C 100 A
R4 e g Ir = 100 A, - die/dt = 3700 A/pis (Ty=150°C) Ty = 25°C 3,25 S
Recovered charge Vr =400 V Ty=125°C Qr 5,90 uC
Vee = -15 V T, = 150°C 6.40 uC
RERERFE ( B+ ) IF =100 A, - dir/dt = 3700 A/us (Ty=150°C) T,;=25°C 0,95 mJ
Reverse recovery energy Vg =400V T,j=125°C Erec 1,55 mJ
Vee=-15V Ty =150°C 1,65 mJ
g - S\ERME AN e ;
Thermal resistance, junction to case F=RE / per diode Rine 0,55010,650| K/W
S= - BAREERME BANZIRE / per diode
Thermal resistance, case to heatsink Apaste = 1 W/HM-K) /  Agrease = 1 W/(m-K) Rincr 0,600 KW
EFXRSTERE _ o
Temperature under switching conditions Tyop -40 150 c
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IGBT, T2/ T3 /IGBT, T2/ T3

BAHE(E /| Maximum Rated Values

B - RERBEE — oge

Collector-emitter voltage Ty=25°C Vees 650 v

ELEEHNERER — 100°  _a7Ee

Continuous DC collector current Te =100°C, Tymax = 175°C Ic nom 100 A

EHEMESEESRR -

Repetitive peak collector current tp=1ms lorm 200 A

B RGE _ oo _a7pe

Total power dissipation Te=25°C, Tymax = 175°C Prot 250 w

R - KSR EBE

Gate-emitter peak voltage Vees +-20 v

$¥1E{E / Characteristic Values min. typ. max.

SR - RERENBE lc =100 A, Vee = 15 V T, = 25°C 145|190 [ v

Collector-emitter saturation voltage lc=100 A, Vee =15V Ty =125°C | Vcesat 1,60 \Y
lc=100 A, Vee =15V Ty =150°C 1,70 \%

H A% 1 {E BB _ _ _ oro

Gate threshold voltage lo = 1,60 mA, Vce = Ve, Ty = 25°C Veen |4,95]580 (645 Vv

HAR BB fa -

Gate charge Ve =-15 V... +15V Qe 1,00 ucC

PR B AR AR e8P — ogo _

Internal gate resistor Ty =25°C Raint 2,0 Q

WMABRR _ _ oro _ _ _

Input capacitance f=1MHz, T,;=25°C, Vece =25V, Vee =0 V Cies 6,20 nF

REZEHBER _ _opo _ _

Reverse transfer capacitance f=1MHz, Ty = 25°C, Ve =25V, Vee =0V Cres 0.19 nF

EBR-REMBLBR _ _ _ oo

Collector-emitter cut-off current Vee =650V, Vee =0V, Ty = 25°C lces 1.0 | mA

W R- & SRR BT _ _ _ops

Gate-emitter leakage current Vee =0V, Vee =20V, Ty = 25°C lees 100 | nA

FFREER A R (REAER) lc =100 A, Ve = 400 V T, = 25°C ) 0,055 us

Turn-on delay time, inductive load Vee=%15V Ty =125°C don 0,06 us
Reon = 3,3 Q Ty =150°C 0,065 us

 Fot i (R RS E) lc = 100 A, Vce = 400 V T.=25°C ¢ 0,025 us

Rise time, inductive load Vee =15V Ty=125°C ' 0,03 us
Reon =3,3 Q T,j=150°C 0,03 us

SKMTAESR 1 16) (FR 2R lc =100 A, Vce = 400 V Ty=25C | 0,25 us

Turn-off delay time, inductive load Vee =15V Ty =125°C d off 0,27 us
Reot = 3,3 Q T,j=150°C 0,28 us

TR E (BB ER) lc = 100 A, Ve = 400 V T, = 25°C ) 0,035 us

Fall time, inductive load Vee =215V Ty =125°C f 0,05 us
Rooft = 3,3 Q T, = 150°C 0,06 us

FRBFEAR (D) lc =100 A, Ve =400 V, Ls = 25 nH T, = 25°C 1,85 mJ

Turn-on energy loss per pulse Vee = £15 V, di/dt = 3800 A/us (Ty; = 150°C) T,; = 125°C Eon 2,80 mJ
Reon =3,3 Q Ty =150°C 3,30 mJ

KRR (B0 ) lc = 100 A, Ve = 400 V, Ls = 25 nH T, = 25°C 3,10 mJ

Turn-off energy loss per pulse Vee = +15V, du/dt = 4600 V/us (T,; = 150°C)Ty; = 125°C Eoft 4,10 mJ
Reoft = 3,3 Q Ty =150°C 4,60 mJ

ERBE Vee <15V, Vee = 360 V tp <8 ps, Tyj=25°C | 700 A

SC data Veemax = Vees -Lsce -di/dt tp <6 us, Tyj=150°C s¢ 500 A

& - NEHRE A

Thermal resistance, junction to case B4 IGBT / per IGBT Rinuc 0,500{0,600 { KW

A% - BASRAM & IGBT / per IGBT

Thermal resistance, case to heatsink Apaste = 1 W/M-K) /  Agrease = 1 W/(m-K) Runcr 0,500 KW

EFXRESTRE , o

Temperature under switching conditions Tijop -40 150 c
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—i%E, D1/ D4/ Diode, D1/ D4
BAHE(E | Maximum Rated Values

ROESEESBE — oge
Repetitive peak reverse voltage Ty=25°C Vrru 1200 v
FELRIF [ E R BN | 75 A
Continuous DC forward current F
EEESIREDRR -
Repetitive peak forward current tp=1ms Ierm 150 A
12t-8 Vr=0V,tp=10ms, T,; = 125°C 2t 1050 A%s
12t - value VrR=0V,tp=10ms, T,; = 150°C 985 A%s
$31E{E / Characteristic Values min. _typ. _max.
EEMEBE IF=75A,Vee=0V Ty =25°C 1651215 | V
Forward voltage IF=75A,Vee=0V Ty =125°C Ve 1,65 \%
IF=75A,Vee =0V T,j=150°C 1,65 \%
160150 5 B I = 75 A, - dir/dt = 3500 Alps (T,=150°C) Ty =25°C 120 A
Peak reverse recovery current Vr =400V T,j=125°C Irm 140 A
Voe = -15 V T, = 150°C 150 A
148 e f Ir = 75 A, - die/dt = 3500 Alus (T,=150°C) Ty = 25°C 8,50 uC
Recovered charge Vr =400 V Ty=125°C Qr 17,0 uC
Vee =-15V T, = 150°C 19.0 uC
RERERFE ( B+ ) Ir =75 A, - dir/dt = 3500 A/ps (T\;=150°C) T,;=25°C 2,85 mJ
Reverse recovery energy Vg =400 V Ty =125°C Erec 5,70 mJ
Vee=-15V Ty =150°C 6,30 mJ
& - SATSRE BANZIRE / per diode R 0,550(0,600 | K/IW
Thermal resistance, junction to case - P thJC ' '
SA= - BAREEAME BANZIRE / per diode
Thermal resistance, case to heatsink Apaste = T WIM-K) /  Agrease = 1 W/(m-K) Rincr 0,500 KW
EFXRRESTRE _ o
Temperature under switching conditions Tuop 40 150 c
=R | Module
#8250 i B _ — 4 i
Isolation test voltage RMS, =50 Hz, t = 1 min. Viso 3,0 kv
PR B 2% HARH4% (class 1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 23
e e i Z##AES / terminal to heatsink 11,5 mm
Creepage distance % FZEi%F / terminal to terminal 6,3
B85 (A1 PR i F E#AER / terminal to heatsink 10,0 mm
Clearance % ¥ £ F / terminal to terminal 5,0
X ERIER
Comperative tracking index CcTl >200
min. typ. max.
ZH B R IR
Stray inductance module Lsce 14 nH
HERE o
Storage temperature Tsg 40 125 1 °C
Anpresskraft flir mech. Bef. pro Feder
mountig force per clamp F 40 ) 80 N
5=
Weight G 36 9

Der Strom im Dauerbetrieb ist auf 25A effektiv pro Anschlusspin begrenzt.
The current under continuous operation is limited to 25A rms per connector pin.
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AREZRINEIEPE / NTC-Thermistor
444 {8 / Characteristic Values

min. typ. max.

BEBMHEE _ oo

Rated resistance Thre = 25°C Ros 5,00 kQ
R100 fmZ= _ ° _

Deviation of R100 Tnte = 100°C, R100 = 493 Q AR/R -5 5 %
FEBI=E _ oo

Power dissipation Trre = 25°C Pa2s 20,0 | mW
g:\{,aame R2 = Ros exp [B2siso(1/T2 - 1/(298,15 K))] Bos/so 3375 K
B-f8 Rz = Ras exp [Baseo(1/T2 - 1/(298,15 K))] B 3411 K
B-value 2 25 €XP |B2s/80 2 , 25/80

B-& Rz = Ras exp [Basioo( 1/T2 - 1/(298,15 K))] B 3433 K
B-value 2 25 €XP [B2s/100 2 , 25/100
1RIE R FMnE

Specification according to the valid application note.
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WHESE IGBT, T1/ T4 (1R
output characteristic IGBT, T1/ T4 (typical)

M IGBT, T1/ T4 ( #2E)
output characteristic IGBT, T1 / T4 (typical)

lo =f (Vee) lo = f (Vee)
Vee = 15V Ty = 150°C
200 = 200 7777 7
— Ty=25°C / Vee = 19V / / .
— —Ty=125°C // — — Vee = 17V K /
180 ||—== T, = 150°C i 180 11— v = 15v Iii 7
/// - Vee = 13V / /' /
160 /7 160 {{ T2 veE LY 17i
/ I"
/ '/ /i /
140 7 140 1
/; // 7 /
120 /Y 120 15y
_ // _ //'," /
= 100 4 =< 100 i - _ |
L 7 L //[',' /-/-"
/ /."/' e
/ léj s
/ i
60 /I 60 ///" 7
(R
y
i/
o/ /
40 / 40 // g
y
20 4 20 4
/
Pt d
0 : 0 e
0,0 0,5 1,5 2,0 2,5 3,0 00 05 10 15 20 25 30 35 40 45 50
VCE [V] VCE [V]

fE5451E IGBT, T1/ T4 (828!)

transfer characteristic IGBT, T1/ T4 (typical)

FFXIRFE IGBT, T1/ T4 ( H2H)
switching losses IGBT, T1/ T4 (typical)

lc =f (Vee) Eon = f (Ic), Eort = f (Ic)
Vee=20V Vee =15V, Reon = 1.1 Q, Reotf = 1.1 Q, Vce =400 V
200 T T 7 11 T T T
— T,=25°C / —— Eon, Ty = 125°C
— — Tyj = 125°C 4| =— = Eofr, Tyj = 125°C
180 |- 1, = 150°C 10222 e T = 150°C -
------ Eor, Ty = 150°C A
9 P
160 Py
S s
7 ;
140 7 Rz
4 e
/// 7 < /
120 / ,
/ Sy
—_ / 5 6 o
< 100 7 = R
= // w 5 -
// 5 Va e
8 //// 4 A re
Ry =
// B //
60 Y/ 3 s e e
/ 7 7
/; e ,///
40 7, 9 2 o
/ , S . -
V% P Ay
20 /,’ 1 4 =
s e
0 === 0
5 6 7 9 10 11 12 0 20 40 60 80 100 120 140 160 180 200
Vee [V] Ic [A]
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FFXIRFE IGBT, T1/ T4 ( BaH) R H IGBT, T1/ T4
switching losses IGBT, T1/ T4 (typical) transient thermal impedance IGBT, T1/ T4
Eon = f (Ra), Eort = f (Ra) Zinan = T (1)
Vee =+15V, Ic =100 A, Vce =400 V
8 1 1 1 1 ) -
— Eon, Tyy=125°C j Znn ¢ IGBT i
— — Eor, Tyj = 125°C
7 H———Eon Ty= 150°C e
------ Eof, Ty = 150°C 7 T
e / e
6| it S iy G /
- ;2/_ T //
—— T T T T T T T T 0,1
5 - Il
4
= -~ e =
E 4 - g
w o z
7
3 g
py 0,01
v
2
i: 1 2 3 4 ]
1 FKW]: 0,012 0,044 0,032 0,312
tlsl: 00005 0,005 0,05 02 || ]
i T T 1T
0 1 2 3 4 5 6 7 8 9 10 0,001 0,01 0,1 1 10
Re [Q] t[s]
RIFZ£I{EX IGBT,T1/T4 (RBSOA) En{RERE —RE, D2/ D3 ( BR)
reverse bias safe operating area IGBT, T1/ T4 (RBSOA) forward characteristic of Diode, D2 / D3 (typical)
le=f (VCE) lp=f (VF)
Vee =+15V, Reor = 1.1 Q, ij =150°C
250 T 200 T T T 7 7
Ic, Modul — Ty=25°C '/
— — Ic, Chip — — Ty =125°C y/
; 180 ||--— 1= 150°C /
///
200 160 7
/
/
/I
140 /
/
150 120 s
/
< <. 100 i
: : 7/
100 80 /'/
/
///
60 74
50 40 ///
/
/
20 /
/
0 0 S S
0 200 400 600 800 1000 1200 1400 00 02 04 06 08 10 12 14 16 18 20
Vce [V] Ve [V]
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FrxinsE —iRE, D2/ D3 (#H)

switching losses Diode, D2 / D3 (typical)

FFXRiRFE —IRE, D2/ D3 ( HE)
switching losses Diode, D2 / D3 (typical)

Erec = f (IF) Erec = f (RG)
Reon = 1.1 Q, Vce = 400 V Ir =100 A, Vce =400 V
2,6 T T T 2,0 T T T
—— Ere, Ty = 125°C —— Erec, Tyy=125°C
2,4 | — — Erec, Ty = 150°C 18 || = Ere Ty=150°C
2,2
P 1,6
2,0 > \\
— —]
18 e 14 \
/// 7 AN
1,6
) P 1,2 N
_ o _ N
5 14 2 2 >
£ Z E 10 N
w 1,2 // L \ \\
) 0,8
0,8 1 0,6 =
— |
0,6
0,4
04
0,2 0.2
0,0 0,0
0 20 40 60 80 100 120 140 160 180 200 0 1 2 3 4 5 6 7 8 10
I [A] Rc [Q]
BRASMEE —#RE, D2/ D3 WS IGBT, T2/ T3 (#H)
transient thermal impedance Diode, D2 / D3 output characteristic IGBT, T2 / T3 (typical)
Zwnon =f (1) lc =f(Vce)
VGE =15V
10 T T T TTTTT \I 200 T //
j Zwnn : Diode i — Ty =25°C / / 7/
180 ||— —Ti=125°C 7/
——— T, =150°C /' /
1/
160 /
//
) L 140 7
/
7 / //
_ . 120 1/
S < = i
X $ /
; j S 100 Vi
’fl I A //
// 80 ////
0,1 4
60 7
//
40
i 1 2 3 4 I //
f{K/W]: 0,035 0,149 0,311 0,655 4
tlsl:  0,0005 0,005 0,05 02 [|]]] 20 //,7
LI LT 1 2
0,01 ‘ ‘ 0 ———
0,001 0,01 0,1 1 10 0,0 0,5 1,0 1,5 2,0 2,5 3,0
t[s] Vee [V]
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WS IGBT, T2/ T3 ( #H)

output characteristic IGBT, T2 / T3 (typical)

25451 IGBT, T2/ T3 (#AR)
transfer characteristic IGBT, T2 / T3 (typical)

lc =f(Vcg) lc =f(VeE)
T, =150°C Vee =20V
200 —— 200 -
Voe = 19V I : — Ty=25°C
— = Vee =17V /1 — = Ty=125°C 4
180 || -—- Vee = 15V / s — 180 |{_—— Ty = 150°C /
“es=e- Vee = 13V I L /
e Vg = ;o
160 {22 VeEIgY // 160 /
140 140 /
/ /
S /
120 / 120
i/ //
< 100 v < 100
) ) /
80 80 /)
B T T T T /
l" '/ /
60 e 60 /
o /;
3 /)
; 7/
40 i 40 "7
. /,
}' /7
20 2 20 e
/ i
=
0 0
00 05 10 15 20 25 30 35 40 45 50 5 6 7 8 9 10 11 12
Vee [V] Vee [V]
FFx#%E IGBT, T2/ T3 ( Ba#) FFR#5%E IGBT, T2/ T3 ( B2#!)
switching losses IGBT, T2 / T3 (typical) switching losses IGBT, T2/ T3 (typical)
Eon = f (Ic), Eor = f (Ic) Eon = f (Ra), Eott = f (Ra)
VGE =+15 V, RGon =33 Q, RGoff =3.3 Q, VCE =400V VGE =+15 V, |c =100 A, VCE =400V
10 T T T 24 T T T
—— Eon, Ty = 125°C —— Eon, Ty = 125°C ,
g ||— = Eon Ty=125°C 22 {{— = Eon, Ty=125°C
——= Eon, Ty = 150°C ——= Eon, Ty = 150°C -
------ Eof, Ty = 150°C --==== Eof, Tyy = 150°C A
20 |
8 ot e
R4 Ve
A 18 —~
7 TS p
i 16 .
P .’
6 i / ’
e 14 7
— R A4 — Pyl
E s AL £ 12 S~
w - // L w A
~ 4
4 S 10 ‘
R e 8 /
e / Ve /
3 i ) 8 N N R OO L
e ‘ -
R //// / 6
2 oA -
L7 L 4
1 ?ﬂ//////
1 2
0 0
0 20 40 60 80 100 120 140 160 180 200 0 3 6 9 12 15 18 21 24 27 30
Ic [A] R [Q]
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perdiio F3L200R12W2H3 B11
IGBT-Module .
BRAMMEH IGBT, T2/ T3 RIFRZ£I{XIGBT, T2/ T3 (RBSOA)
transient thermal impedance IGBT, T2/ T3 reverse bias safe operating area IGBT, T2/ T3 (RBSOA)
Znon =f (1) lc =f(Vce)
Vee =#15V, Reor = 3.3 Q, Ty; = 150°C
10 T T T T 220 1 I
j Zinn ¢ IGBT i Ic, Modul
200 H—— Ic, Chip —
|
180 \ I
I
160 |
1 L \ |
140 [
s - |
/ — 120
4 A < |
3 o 2 100 |
N ,/ |
/1
/// 80 |
0,1 \ l
60 !
|
40 |
i: 1 2 3 4 [
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