SEMI-FUTURE

SIL225R12GA7H_C20

3-Level NPC1 Inverter Module

LA 1%/ Features and Benefits:

s 1200V VAFEM AR T
1200V Trench with Field Stop Technology

o RITRAE
Low switching losses

e Vcesat IFIRE &2

Vcesat has a positive temperature coefficient

RN FH/ Applications:

s fEEERS

Energy Storage System
o JufRIARES

Solar Inverters

. I

Uninterruptable Power Supplies Systems

IGBT, T1/T4

BAHE{E / Maximum Ratings

SEM\-F

UTURE

Vces =1200V, Icnom=225A/Icem=450A

Parameter Conditions Symbol Value Unit
PR A A L S
R ﬁ%ﬂ_‘ Tyj=25°C Vces 1200 A%
Collector-Emitter voltage
sk 325 by 02
1E ;&% BBl LA LA Ienom 225 A
Continuous DC collector current
HEI i - .
St R ST R ST Ty op e 450 A
Repetitive peak collector current
B A

Ak 7;25]%& FLE Ver 20 v
Gate emitter voltage

HFMEAE / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N . VGe=15V, Ic=225A Tv=25°C 1.75 2.25
SR AR A L ;

;%:?‘W ﬁjﬂ& A EE'J_. | Vee=15V, [c=225A Tv=125°C VCEsat 2.14 v

ollector-Emitter saturation voltage Vae=15V, [c=225A Ty=150°C 22
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- R B R R e
i kgﬂ%l AR 1c=7.8mA, VGe= VcE Tv=25°C VGE(th) 5.50 6.10 6.70
Gate-Emitter threshold voltage
W 6 Vee=-15V...+15V Qa 2.10 uC
Gate charge
AR . ) o
Internal gate resistor
A 7
NS Cies 345 nF
Input capacitance f=IMHz, Ve=25 V, Vae=0 V. Tyj=25°C
= = z, Vce=25 'V, Vge= vi=
& Fﬂ,ﬁ;iﬁu Egﬁ . Cres 0.23 nF
Reverse transfer capacitance
Bk 1 EL
St ﬁw&& S Vee=1200V , Vae= 0 V T\=25°C Ices 1 mA
Collector-emitter cut-off current
4 R B R
% kgﬁﬁﬁ B Vee=0 V, Ve= 20 V Ty=25°C Ioes 100 | nA
Gate-emitter leakage current
1c=225A, Vce=600 V Tv=25°C 108
‘% EiR [ I
TLL% fﬂt. VGe=%15V, R=5Q Ty=125°C td on 98
trm-on detdy tme (HURG13) / (inductive load)  Ty=150°C 95
) [c=225A, Vce=600 V Tv=25°C 54
b ] - B !
Rise Vae=£15 V, R=5Q T\=125°C te 57
1€ Hme (FUR ) / (inductive load)  Ty=150°C 57
ns
1c=225A, Vce=600 V Tv=25°C 270
> [ié £ S ‘E
f ﬁi’flfﬂd leﬂt, VGe=%15V, R=5Q Ty=125°C td off 300
urn-oft delay tme (FE /& A128) / (inductive load) Ty=150°C 302
) [c=225A, Vce=600 V Tv=25°C 83
WA . _ J
] Vee=%15V, Rg=5Q Tvw=125°C tr 125
Fall time - S .
(HJ 471 %) / (inductive load) Ty=150°C 135
Ic =225A, Vce=600 V :_~zo
X ’ Tvj=25°C 17.7
WEIRFERE R (k) - =
fj‘?’” FeER | Sk 1 Vae=£15 V. Re =50 Tvj=125°C |  Eon 228
urn-on energy loss per pulse dl/d.tj 310(2 Alps Tvj=150°C 23.9
(Tvj =150 °C) mJ
SWTHRERE R CRERKM) R T=25"C 7-34
r "ff e | | ZG/Z‘J ;4\0”0%/‘59 Tvj=125°C |  Eon 10.6
urn-off energy loss per pulse v/dt = us . eno
(TVJ =150 oC) TVJ—lSO C 11.0
gh-Ah e R
A-GbFE B_ o £/ IGBT / per IGBT Runc 0.183 K/W
Thermal resistance, junction to case
FEIF AR TR
Temperature under switching Tvjop -40 175 °C
conditions
IGBT, T2/T3
BAHEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
a0 &
AR E%TTEEE,r Tv=25°C VcEs 1200 \%
Collector-Emitter voltage
ok 325 Hh O
1* *%%*&EOILEEOIL 1C som 225 A
Continuous DC collector current
HEI b - .
REBERREE R tp Z PRI Tvj op Icrm 450 A

Repetitive peak collector current
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MR- S5 A P

. VGE +20 \Y
Gate emitter voltage
#¥1E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vee=15V, [c=225A Ty=25°C 1.75 2.25
- R AR AT E ’
%iyf& ﬁlfﬂﬁ Har :Er. . Vae=15V, [=225A Ty=125°C | Ve 2.14
ollector-Emitter saturation voltage V=15V, [=225A T\=150°C 22 v
- R B R e
i kgﬂ%l NI 1c=7.8mA, Vo= Vce Tv=25°C VGE(th) 5.50 6.10 6.70
Gate-Emitter threshold voltage
Wi fis VGe=-15V...+15V Qa 2.10 uC
Gate charge
Ty . ) o
Internal gate resistor
A 7
WARE Cies 345 nF
Input capacitance f=IMHz, Ves=25 V, Vae=0 V. Ty=25°C
T = z, Vce=25 'V, Vge= vi=
S 2 . Cres 0.23 nF
Reverse transfer capacitance
e T
R 7;2%1.7]‘}1@2 B Vce=1200V, V=0V Ty=25°C Ices 1 mA
Collector-emitter cut-off current
o B KR E 7
% 752% TR LI Vee=0 V, Vo= 20 V Ty=25°C Ioes 100 | nA
Gate-emitter leakage current
o [c=225A, Vce=600 V Tv=25°C 108
FEAT AR A 6] - B :
T delay € Vee=£15 V, R6=5Q T\j=125°C td on 92
ur-on gelay time (FE /& A128) / (inductive load) Ty=150°C 97
) 1c=225A, Vce=600 V Tv=25°C 62
Lt - _ J
Rise 6 Vee=t15V, R=5Q Ty=125°C tr 63
1s¢ ime (HUEG12) / (inductive load)  Ty=150°C 66
ns
. o 1c=225A, Vce=600 V Tv=25°C 266
KB [E] '
T o delay € Vee=%15 V, R6=5Q T\j=125°C td off 293
urm-ott delay time (FUE 1) / (inductive load)  Ty=150°C 303
) 1c=225A, Vce=600 V Tv=25°C 68
W ) - N :
Fall 6 VGe=%15V, R=5Q Ty=125°C tr 108
atl fime (HUEH12) / (inductive load)  Ty=150°C 120
Ic =225A, Vce=600 V :_hzo
N > Tvj=25°C 18.0
WEHFERE R (R - -
?LT')"%‘EHE% IE:H]:K{EP | YGE +15 V, Rg 50 TVj:125OC Eon 21.2
urn-on energy loss per pulse d1/d.t = 270(3 Alus Tvj=150°C 225
(Tvj =150 °C) mJ
Ic =225A, Vce=600 V .
N ’ Tvj=25°C 7.70
KWTHFERE R CRElikiD = =
f i fﬁbi lﬂﬂ’]({q] | ZG/Z 1 ;3%0%}/ — Tvj=125°C |  Eon 10.9
urn-oif energy loss per pulse v/dt = us - 1eno
(Tvj = 150 °C) Tvi=150°C 1.7
4hi-Ah SR
e B, o 44 IGBT / per IGBT Ribic 0.183 K/W
Thermal resistance, junction to case
FETTIRES TR E
Temperature under switching Tvjop -40 175 °C

conditions
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— K& .D1/D4

B RHUE{E / Maximum Ratings

Parameter Conditions Symbol Value Unit
I iR
&W?g‘ HE B T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
s 1F M B R
& J<‘ EIRER/ N It 300 A
Continuous DC forward current
IEmEESD it - .
i ) ,/E AR tp 2R Tvj op TrrM 600 A
Repetitive peak forward current
Pt . .
t,=10ms, sin180° , T=125°C It 20000 A%S
’t-value
4%54E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=300A, Vce=0V Tv=25°C 1.55
1 [t ’
. FEJEE(}; | IF=300A, Vce=0V Ty=125°C Vr 1.68 v
orward voltage Tr=300A, VE=0V Ty=150°C 1.66
. IF=300A Tyj=25°C 140
S e 2 VAR FR A ’
, 1 HIEERTR ~dip/dt=3000A/us(Ty=150°C)  T,=125°C Iru 179 A
eak reverse recovery current VR=600V, V=15V T =150°C 218
. IF=300A, Tv=25°C 253
WA o " :
R dch -dir/dt=3000A/us(Ty=150°C) Tv=125°C Qr 44.1 pnC
ecovered charge V=600V, Vae=-15V Ty=150°C 61.5
N IF=300A Tj=25°C 9.30
WREAFE (kD ’
I}fﬁ (S f {EP -dip/dt=3000A/us(Ty=150°C) Ty=125°C Erec 17.6 mJ
everse recovered energy VE=600V, Ve=-15V T\=150°C 20.5
gh-Ah g s .
-G B, o A %5 / per diode Rinic 0.323 K/W
Thermal resistance, junction to case
eses TEJT IR T il &
Temperature under switching Tvjop -40 175 °C
conditions
—R%E.D2/D3
B AHUEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
HE i
T ) ,/E FHE R Tvi=25°C VrrM 1200 Vv
Repetitive peak reverse voltage
LRSS E ) LI LR I 200 A
Continuous DC forward current
E 7] 5 VA H .
ﬁiﬁg HELT tp %2R T Tvj op IrrM 400 A
Repetitive peak forward current
Pt . o
t,=10ms, sin180° , Tj=125°C It 10000 A%S

I’t-value
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45AE{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=200A, VGe=0V Ty=25°C 1.58
= s ’
F FﬂE@‘(}; | [r=200A, Vce=0V Ty=125°C Vr 1.70 \Y%
orward voltage 1=200A, VaE=0V T,=150°C 1.66
Ir=200A, Ty=25°C 122
S e P S e HL iR .
peak N t ~diF/dt=2800A/us(Ty=150°C)  T.=125°C Trmi 141 A
eak reverse recovery curren VRe600V, Voi—15V T=150°C 147
Ir=200A, Tv=25°C 18.3
e e i " :
R dch -dir/dt=2800A/us(Ty=150°C) Ty=125°C Qr 29.8 uC
eeovered clarge V=600V, Vae=-15V Ty=150°C 342
N [F=200A Ty=25°C 6.90
SRS HFE (R ’
" TRE B : {EF -dir/dt=2800A/us(Ty=150°C)  Ty=125°C | Ere 11.9 mJ
everse recovered energy VRe600V, Voi—15V Ty=150°C 13.7
gh-4hredk i s .
HhE B_ o A M / per diode Riic 0.39 K/W
Thermal resistance, junction to case
FEFFRARES T IR EE
Temperature under switching Tvjop -40 175 °C
conditions
—IRE.D5/D6
B RNBUE{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I i
’i@,ﬁ B T\j=25°C Viem 1200 \%
Repetitive peak reverse voltage
b TEELY
JE,*.IEWE(EEEIE I 300 A
Continuous DC forward current
E 7] 5 VB HLY - .
oI S M R tp ZHETF Tvj op Trru 600 A
Repetitive peak forward current
Ptfe e
t,=10ms, sin180° , T=125°C It 14000 A%S
’t-value
$&1E/H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[r=300A, Vce=0V Tv=25°C 1.64
1E [t ’
. ﬁE&; i IF=300A, VGe=0V Tv=125°C Vr 1.79 \Y
orward voltage 1+=300A, VGe=0V Ty=150°C 1.75
Ir=300A Ty=25°C 154
PR ’
??{ R T t -dir/dt=3400A/us(Ty=150°C)  T.=125°C Irm 192 A
eak reverse recovery curren VR=600V, Voi=15V Ty=150°C 71
. [F=300A, Ty=25°C 9.62
WL N J
R dch -dir/dt=3400A/us(Tv=150°C) Ty=125°C Qr 44.1 uC
ecovered chatge VR=600V, Ve=-15V T.=150°C 49.6
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I7=300A, T\=25°C
-dir/dt=3400A/ps(T\j=150°C)  T.=125°C
Vr=600V, VGe=-15V Ty=150°C

SR ESAE CRERK D

Reverse recovered energy

Erec

6.90
18.1
19.7

mJ

Zh-Ahre kil

. L A ZARE / per diode
Thermal resistance, junction to case

Rinic

0.37

K/W

FETFRARZE TR

Temperature under switching

conditions

ij op

175

°C

7118 2B H H/NTC-Thermistor

4% 4E{E /Characteristic Values

Parameter Conditions

Value

Unit

R25 T=25°C

KQ

AR/R

%

B-value B (25/50), tolerance £3%

3375

B-value B (25/100), tolerance +3%

3433

FEHL / Module

Parameter Conditions

Symbol

Value

Unit

ke SRR

Isolation test voltage

RMS, f=50Hz, t=1min

VisoL

3200

N R4 2%

Internal isolation

Al203

JTE e 7 Uity F 2 B #ES / terminal to heatsink
Creepage distance Ui F 23 ¥ / terminal to terminal

11.5
6.8

R A] B

Clearance

9.4
5.5

R HER AR R

Comperative tracking index

CTI

> 400

FEXS L TR H ()

housing
RTI Elec.

RTI

140

fit A

Storage temperature

Tstg

125

°C

L A

Mounting torque for modul mounting

2.0

5.0

Nm

Hi
Weight

268
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IGBT T1/T4
450 — 450 —
a5 | T € / / as| — 9 1/
o V//iv4
— 125°C / '/ — 11v 7/
3601 150°C AR/ 301 13v /
315 - % 315 | 1% y 1)
g 270 / // g 270 = LoV /)
5225 / 5225 /,
180 A 180 / ——
135 / 135
90 / 9
45 e 45
0 d 0 | |
00 05 10 15 20 25 30 35 40 00 05 10 15 20 25 30 35 40 45 50
Ve (V) Ve (V)
1. S R (Vae=15V) 2. R HRRE (TW=1507C)
Figure 1. Typical output characteristics (VGE=15V) Figure 2. Typical output characteristics (Tvj=150°C)
420 — 60
— 25°C / I Eon,Tvj=125°C
360 | 125°C / / 50 | Eoff, Tvj=125°C
— ——150°C // / | - Eon,ij:150°C 7
300 - = Eoff,Tvj=150°C >
/ 40 L2
< 240 /// / = P
o / £ 30 L
180 w _
/] 20 P
120 an PR BPSES
.= S
%0 YAV W
0 0
0 2 4 6 8 10 12 14 0 45 90 135 180 225 270 315 360 405 450
Vee (V) Ic ()
B 3. i AL R RF I (V ee=20V) K 4 FFE R
Figure 3. Typical transfer characteristic(Vcg=20V) Figure 4. Switching losses of IGBT,
VGE=i 15\/, Rg=50., VCE=600V
60 1 —
- Eon,Tvj=125°C I —Zc IGBT
0| Eoff, Tvj=125°C
| == Eon,Tvj=150°C
40| T EffTvj=150°C P ]
s 01
= L= T E -
£ 2 .z 3 -
w 2= Q ]
20 pppe N oot
: Z i 1 2 3 4
10 [ N D ) R SRy (e R Py e ri[K/W]: 0.0124 0.0434 0.00315 0.124
Ti[s]: 6.42E-4 0.0175 1.84E-5 0.0788
I | | I I I
0 0001 L[ IO T O
0.0 25 5.0 75 100 125 150 0001 0.01 01 1
Re () t(S)
K 5. JHE 1 K 6. IS FAFH AT IGBT
Figure 5. Switching losses of IGBT, Figure 6. Transient thermal impedance IGBT,
Var=1 15V,Ic=225A, V=600V ZthJC=A(t)

Edited by Semi-Future Technologies, Edition 1.0



SEMI-FUTURE

SIL225R12GA7H_C20

10° — 600
Cies | 550 | Ic,Chip
Coes—{ 500 I — |C,MOdU|
107 Cres —| 450
400 \
— ~ 350 \
E';/ 10% \ % 300 \
L = 250 \
\ - 200 {
10° I e 150 |
— 100 {
10" 0
5 10 15 20 25 30 0 200 400 600 800 1000 1200 1400
Ve (V) Vee(V)
. . - Figure 8. RBSOA
Figure 7. Capacitance characteristic s
Vae=%15V, Rgoff=5Q, Tvj=150C
IGBT T2/T3
450 —————— 450 —
q05 |- %€ / g qo5 |- TV V4
o / )/
- 125°C / /y - 11V %
30| s50°C / Sl p— Y 11/
315 / 315 | 15V 7
—_ / —_ I —7v Y/
g 20 A g o /)
5225 5225
/ . [
180 Yoy 180 -
135 / 135
90 / 90
45 4 45 S
0 0 | |
00 05 10 15 20 25 30 35 40 00 05 10 15 20 25 30 35 40 45 50
Ve (V) Ve (V)

9. s tHRFE (Voe=15V)
Figure 9. Typical output characteristics (VGE=15V)

420

o| e ff
w00 150°C /////
@U 240 /// /
"~ 180 / /
//
60 Y
% 2 4 6 8 10 12 14
Vee (V)

1. BEAYAEHRFPE(V ee=20V)
Figure 11. Typical transfer characteristic(VCE=20V)
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B 10. dit 74 R REE (TWy=150C)
Figure 10. Typical output characteristics (Tvj=150C)

60
| Eon,Tvj=125°C
50 | Eoff, Tvj=125°C
| — = Eon,Tvj=150°C ]
20 - = Eoff,Tvj=150°C e
/"./
= Lz
E 30 S
w ne ]
-~
20 " IS
e .l
> =
10 g
’,/
0
0 45 90 135 180 225 270 315 360 405 450

Ic (A)
12 P E e
Figure 12. Switching losses of IGBT,
Vae== 15V, Rg=5Q, Vcr=600V
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60 600
B Eon,Tvj=125°C 550 [ Ic,Chip
50l Eoff, Tvj=125°C 500 |~ — lc,Modul
- = Eon,Tvj=150°C
wo| T EeffTv=1soC L= 450
> o |
= 2 < \
E 2 < \
€ 30 = > 300 \
e - 250 |
20 A 200 !
7 150 \
10 RS 100 \
50 \
0 0
0.0 25 5.0 75 100 125 150 0 200 400 600 800 1000 1200 1400
Rs (©Q) Vee(V)
K 13, T E 14, a5 FH ST IGBT
Figure 13. Switching losses of IGBT, Figure 14. Transient thermal impedance IGBT,
V=% 15V,1c=225A, Vp=600V ZthJC=f(t)
10° = 1=
Cies —| — Zinyc IGBT
Coes —|
107 Cres —| T
g 0.1 el
o 9 o
\\\\ N.-E
\ 0.01 g
10° \ T i 1 2 3 4
ri[K/W]: 0.0122 0.042 0.0031 0.127 [
Ti[s]: 6.20E-4 0.0167 1.75E-5 0.0792
— |1 | et | I
- 0001 IR
5 10 15 20 25 30 0.001 0.01 0.1 1
Vee (V) t(S)
Kl 15, AR B 16. [t 24 TAEIX
Figure 15. Capacitance characteristic Figure 16. RBSOA
Vee=%15V, Rgoff=5Q, Tvj=150C
—iRE D1/D4
600 " 7 35
550 |- —— 25°C // // Erec,Tvj=125°C
500 | —— 125°C /S 30 Erec,Tvj=150°C
L1
450 | — 150°C / / ////
A 25 L~
400 /S —
// / e
< 30 / = 20 —
L 300 Vv E
- w 15 -
250 y A
200
4 10
150
100 7 5
50
0 0
0.0 0.5 1.0 1.5 2.0 2.5 0 60 120 180 240 300 360 420 480 540 600
Ve(V) Ic(A)
17, IE o) RS 1 — RS K18, TR —
Figure 17. Forward characteristic of Diode Figure 18. Switching losses of Diode

Rg =5Q, V=600V
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35 1=
— Erec,Tvj=125°C — —Z,,;,c:FRD
30 [— Erec,Tvj=150°C
25 0.1
= 20 B g
E — T | < o0
w 15 —— ] 9
&
10 0.001 i: 1 2 3 4 |
' f[K/W]: 9.07E-4 3.0E-5 4.95E-4 0.322 7]
5 Ti[s]: 1.99E-5 1.75E-3 0.063  0.133 |
[1] [ T [ T[T
) - [T T T
0.0 25 5.0 75 10.0 125 15.0 0.001 0.01 0.1 1
Ra(Q) t(S)
K19, P-4 Kl 20. BESFABEST FRD
Figure 19. Switching losses of Diode Figure 20. Transient thermal impedance FRD ,
Iy =300A, V=600V ZthJC=A(t)
—%%E D2/D3
400 ‘ 25
- 25°C /1) | Erec,Tvj=125°C
350 | ——125°C YA/ Erec,Tvj=150°C
300 | — 150°C / 20 —
T
. 250 / / . Py
< = |~ | —
T 200 /9 £ T
%10 o=
150 Y o
/4
100 % 5 o
50
0 0
0.0 05 1.0 15 2.0 25 0 40 80 120 160 200 240 280 320 360 400
Ve(V) Ic(A)
21 JE M AR R 22, JFRABRE R
Figure 21. Forward characteristic of Diode Figure 22. Switching losses of Diode
Rg =SQ, VCE=600V
25 10° —
Erec,Tvj=125°C |~ —Znc:FRD
Erec,Tvj=150°C
20 —
AT
15 - s
E N R i e =R §, 10* -~
~ \\\ \\\ O
Y10 — 2
N
i: 1 2 3 4 |||
5 f[K/W]: 0.029 0.108 7.5E-3  0.245
Ti[s]: 7.5E-4 0.018 2.15E-05 0.085- ]
; || 1l |
0.0 25 5.0 75 10.0 125 15.0 0.001 0.01 0.1 1
Ra(Q) t(S)

K 23, JFoRdire e

Figure 23. Switching losses of Diode
Iz =200A, Veg=600V
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24, BEASHBHPT FRD

Figure 24. Transient thermal impedance FRD ,
ZthIC=f(t)
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— & D5/D6

600 — : — 35 -
550 |- ——25°C / // - Erec,Tvj=125°C
500 | —— 125°C /o 30 | Erec,Tvj=150°C >
| ——150°C
450 | /S - — M
400  a A ]
—~ |~ //
< 30 AW/ = 20 e
w300 / S 1
= / = e
250 /) w15
e
200 /
0 // 10
15 7
A
100 5
50
0 0
0.0 05 10 15 2.0 25 0 60 120 180 240 300 360 420 480 540 600
Ve(V) 1(A)
25. E [l AR IR B 26. JFRAVFE —HRE
Figure 25. Forward characteristic of Diode Figure 26. Switching losses of Diode
Rg=5Q, Veg=600V
35 1 = ———
- Erec,Tvj=125°C - —Znc:FRD
30 [ Erec,Tvj=150°C
L]
25 ///’
_ < AT
= 20 = — =
E T | ¥ o I
w 15 —— e — 2
W
10 i 1 2 3 4
ri[K/W]: 0.103 0.234 7.16E-3 0.028
5 Ti[s]: 0.0168 0.804 1.96E-5 7.0E-4-
: || A il
0 2 4 6 8 10 12 14 0'0&001 0.01 01 1
Rs(Q) t(S)
K 27, JFoRtiae e K 28. B A HST FRD
Figure 27. Switching losses of Diode Figure 28. Transient thermal impedance FRD ,
If=300A, Vce=600V ZthIC=A(t)
10° —
- —Rtyp
10*
S
&
10°
107
0 25 50 75 100 125 150

Tre O
29. HIRE REFAECETH IR R
Figure 29. NTC-Thermistor-temperature characteristic
¥4 B/Circuit Diagram
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DC+ o
T1 }
61 ol D1
E1
o X3
T2
X D2
D54 G2 |
EZ2
N1 e———— 2 P
NZ o0—— s P2
i T3 B
D6 & G3 | 5 D3
E3
o X4
X1
T4
544 D4
E4
X2
DC- o
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3 R~} / Package outlines
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