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Gary
Note
Please be noticed that the Pin Y23, should be pull-high or pull-low even you don't use the Pin Y23 (speaker). Otherwise it's might cause the South Bridge unexpected problem. 

Gary
Note
Please be noticed the pin A7 and D14 will be switched in final D version of Vortex86DX. 
This schematic is for the former version of Vortex86DX. So when you do the design, please do remember to switch the pin A7 and pin D14
The A7 is DQS0+ and D14 is DQS1- on the final D version of Vortex86DX. 
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PSON-

RUN2 RUN1

RUN1 RUN2

PWRGD 5

GP356

GP346

VCC1.8

VCC

VCC3

VCC3

VCORE

VCC3

VCC

VCC

VCC +12V

SB5V

-12V

SB5V

VCC
-5V

VCC

VCC3

VCC1.8

VCC

SB5V

VCC

VCC

VCORE

VCC

VCC

D5
FM160

A
C

+ C64

100uF/ 6.3V (B) TAN 

1
2

+ C66

47uF

1
2

VR1 200K
1 3

2

R114
1K

Q3

3904R115

1K

R113

1K

+ C67

100uF/ 6.3V (B) TAN 

1
2

U1I
Vortex86SX/DX

T11
T12
U10
V10

AA21
AA22
AA23
AC4
AC5
AC6

T16
T17
T18
U11
U12
U13
U14
U15
U16

V4
V11
V12

P17
P18
R11
R12
R15
R16
R17
R18
T9
T10
T13
T14
T15
U9
U17
V9
V17
W5
W6
AB21
AB22
AB23
AC20

AB4
AB5
AB6

AC10
AC11
AC12

Vdd_core
Vdd_core
Vdd_core
Vdd_core
Vdd_core
Vdd_core
Vdd_core
Vdd_core
Vdd_core
Vdd_core

Vss_core
Vss_core
Vss_core
Vss_core
Vss_core
Vss_core
Vss_core
Vss_core
Vss_core
Vss_core
Vss_core
Vss_core

Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io
Vss_io

Vss_core
Vss_core
Vss_core
Vss_core
Vss_core
Vss_core

L45
2.2uH/03x02

J16

ATXPWR

11
12
13
14
15
16
17
18
19
20

1
2
3
4
5
6
7
8
9
10

3V3
-12V
GND
PS-ON
GND
GND
GND
-5V
5V
5V

3V3
3V3

GND
5V

GND
5V

GND
PW-OK

5VSB
12V

R124

249K 1% 

Q2

3904

C215

104

C70
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R111
1K

+ C68

100uF/ 6.3V (B) TAN 

1
2

+ C74

47uF

1
2

R77
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100uF/ 6.3V (B) TAN 
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VCCK
VCCK
VCCK
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GNDK
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GNDK
GNDK
GNDK
GNDK
GNDK
GNDK
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GNDK
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Vdd_io
Vdd_io
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Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
Vdd_io
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ACK-
BUSY
PE

STB-

ACK-

INIT-

PD6

PD3

BUSY

PD4

PD1

PD2

AFD-

SLCT

PD7

ERR-

PD5

PD0

PE

SLIN-CTS4\

DTR4\

DTR3\
RI3\

DCD4\
RTS4\
TXD4\

RI4\

CTS3\
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DSR3\

RTS3\
DCD3\

TXD3\
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DSR4\
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PD0

DCD3\ RXD3\
DTR3\
DSR3\

RTS3\ CTS3\
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TXD3\

DSR4\
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CTS4\

DTR4\

RTS4\

TXD4\

RI4\

DCD4\
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PD1
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SLIN-

PD3
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PPD62
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0
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R82

0

C81

181pF

C80

181pF

J18

HEADER 5X2/BOX

1 2
3 4
5 6
7 8
9 10

C76

181pF

R80 22

C82

181pF

C79

181pF

RN17 22x4
1 2
3 4
5 6
7 8

RN18 1Kx4
1 2
3 4
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MEMCS16 SBHE
IOCS16 LA23
IRQ10 LA22
IRQ11 LA21
IRQ12
IRQ15 LA19
IRQ14 LA18
DACK0 LA17
DRQ0 MEMR
DACK5 MEMW
DRQ5
DACK6
DRQ6
DACK7
DRQ7

MASTER

LA20

SD0
SD1
SD2
SD3

SD6
SD7

IRQ9
SD5

DRQ6
SD10

SD11
DRQ7

IRQ4
IRQ5
IRQ6

DRQ2
SD4

IOCHRDY

IOCS16
MEMCS16

DRQ3

DRQ1

IRQ7

SD8
SD9

DRQ5

MEMW
MEMR

IRQ10

IRQ11
IRQ14

IRQ12

IRQ15

SMEMR
SMEMW

IOW
IOR

IRQ3

SD[0..15]

SD10

SD14

SD11

SD9

SD13

SD8

SD12

SD15

IOCHCK
SD7
SD6
SD5
SD4
SD3
SD2
SD1
SD0
IOCHRDY
AEN
SA19
SA18
SA17
SA16
SA15
SA14
SA13
SA12
SA11
SA10
SA9
SA8
SA7
SA6
SA5
SA4
SA3
SA2
SA1
SA0

SA[0..19]

SD[0..15]

IRQ9

DRQ2

OWS

SMEMW
SMEMR
IOW
IOR
DACK3
DRQ3
DACK1
DRQ1
REFRESH
SYSCLK
IRQ7
IRQ6
IRQ5
IRQ4
IRQ3
DACK2
TC
BALE

OSC

RSTDRV

SD12

SD14
SD15
SD13

DRQ0

MEMR 3
MEMW 3

IRQ103
IRQ113
IRQ123
IRQ153
IRQ143

DACK53
DRQ53

SD[0..15] 3

MEMCS163
IOCS163

SBHE 3

DACK03

DACK63

DACK73

DRQ03

DRQ63

DRQ73

LA17 3
LA18 3
LA19 3
LA20 3
LA21 3
LA22 3
LA23 3

AEN 3

SA[0..19] 3

IOCHRDY 3

IOCHCK 3

SD[0..15] 3

RSTDRV3

IRQ93

DACK13
DRQ13

SYSCLK3
IRQ73

IRQ53
IRQ43
IRQ33

TC3
BALE3

OWS3

IOR3
IOW3

SMEMR3
SMEMW3

OSC3

DACK33
DRQ33

IRQ63

DACK23

DRQ23

REFRESH3

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC VCC

VCC

-5V

-12V

+12V

VCC
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R86

4.7K
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SLOT
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C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9

D10
D11
D12
D13
D14
D15
D16
D17
D18

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18

RN29 4.7Kx4
1 2
3 4
5 6
7 8

R85 330

J21A

SLOT

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31

RN30 4.7Kx4

1 2
3 4
5 6
7 8

RN35 4.7Kx4

12
34
56
78

RN27 4.7Kx4
12
34
56
78

RN26 4.7Kx4
1 2
3 4
5 6
7 8

RN25 4.7Kx4

1 2
3 4
5 6
7 8

RN28 4.7Kx4
12
34
56
78

RN34 4.7Kx4
1 2
3 4
5 6
7 8

RN33 4.7Kx4
12
34
56
78

RN32 4.7Kx4
12
34
56
78

R84 330

RN31 4.7Kx4
1 2
3 4
5 6
7 8
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AD[0..31]

INT-A
INT-B
INT-C
INT-D

TRDY-
DEVSEL-
STOP-
PAR

PCIRST-

FRAME-
IRDY-

PCICLK1

PCICLK2

CBE-0
CBE-1
CBE-2
CBE-3

PGNT-0
PGNT-1
PGNT-2

PREQ-0
PREQ-1
PREQ-2

AD6

INT-C

AD15

AD25

CBE-2

AD20

AD23

AD29

CBE-1

AD8
AD7

TRDY-

AD1

DEVSEL-

AD5

STOP-

CBE-3

AD21

AD27

IRDY-

AD17

AD12

AD22

PCIRST-

PERR-

AD14

AD19

PREQ-2

INT-D

AD18

AD9

AD30

AD3

AD16

AD28

AD11

CBE-0

SERR-

AD4

FRAME-

AD14

AD10

AD31

PGNT-2

PCICLK3

AD24

PAR

AD13

AD26

AD1

AD7

AD15

PERR-

CBE-3

PLOCK-

AD11

AD28

INT-C

AD17

AD4

AD29

AD23

AD20

AD6

AD10

CBE-2

PCICLK1

AD8

AD25

AD2

INT-B

FRAME-

AD19

IRDY-

AD26AD27

SERR-

STOP-

PGNT-0

AD5

AD14

PCIRST-

TRDY-

AD30

AD24

INT-D

AD12

INT-A

AD16

AD31

AD3

DEVSEL-

AD12

AD18

AD9

AD13

PREQ-0

AD22
AD21

AD0

PAR

CBE-0

CBE-1

AD2
AD0

PLOCK-

SERR-

PERR-

AD1

AD7

AD15

PERR-

CBE-3

PLOCK-

AD11

AD28

INT-D

AD17

AD4

AD29

AD23

AD20

AD6

AD10

CBE-2

PCICLK2

AD8

AD25

AD2

INT-C

FRAME-

AD19

IRDY-

AD26AD27

SERR-

STOP-

PGNT-1

AD5

AD14

PCIRST-

TRDY-

AD30

AD24

INT-A

AD13

INT-B

AD16

AD31

AD3

DEVSEL-

AD12

AD18

AD9

AD13

PREQ-1

AD22
AD21

AD0

PAR

CBE-0

CBE-1

PCICLK3

AD[0..31]3

FRAME-3

TRDY-3

STOP-3

CBE-03
CBE-13
CBE-23
CBE-33

PCIRST-3

PREQ-13

PGNT-03

PGNT-23
PGNT-13

PREQ-03

PREQ-23

PCICLK13

PCICLK23

IRDY-3

PAR3

DEVSEL-3

INT-B3
INT-C3
INT-D3

INT-A3

PCICLK33

VCC

VCC

VCC3

VCC

VCC3

VCC3

+12V-12V

VCC3

VCC
VCC

VCC VCC

VCC3

VCC3

VCC3

VCC3

VCC3

+12V-12V

VCC3

VCC
VCC

VCC VCC

VCC3

R87 4.7K

J24

PCI-5V_SLOT_120P

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40
A41
A42
A43
A44
A45
A46
A47
A48
A49

A52
A53
A54
A55
A56
A57
A58
A59
A60
A61
A62

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32
B33
B34
B35
B36
B37
B38
B39
B40
B41
B42
B43
B44
B45
B46
B47
B48
B49

B52
B53
B54
B55
B56
B57
B58
B59
B60
B61
B62

TRST
+12V
TMS
TDI
+5V

INTA
INTC
+5V

RESERVED3
+5V

RESERVED4
GND
GND

3.3V_AUX
RST
+5V

GNT
GND
PME

AD30
+3.3V
AD28
AD26
GND

AD24
IDSEL
+3.3V
AD22
AD20
GND

AD18
AD16
+3.3V

FRAME
GND

TRDY
GND

STOP
+3.3V

SDONE
SBO
GND
PAR

AD15
+3.3V
AD13
AD11
GND
AD9

C/BE0
+3.3V

AD6
AD4
GND
AD2
AD0
+5V

REQ64
+5V
+5V

-12V
TCK
GND
TDO
+5V
+5V
INTB
INTD
PRSNT1
RESERVED1
PRSNT2
GND
GND
RESERVED2
GND
CLK
GND
REQ
+5V
AD31
AD29
GND
AD27
AD25
+3.3V
C/BE3
AD23
GND
AD21
AD19
+3.3V
AD17
C/BE2
GND
IRDY
+3.3V
DEVSEL
GND
LOCK
PERR
+3.3V
SERR
+3.3V
C/BE1
AD14
GND
AD12
AD10
GND

AD8
AD7
+3.3V
AD5
AD3
GND
AD1
+5V
ACK64
+5V
+5V

R93 4.7K

J25

MINI_PCI_TYPE-III

1

3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99

101
103
105
107
109
111
113
115
117
119
121

2

4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124123

TIP

8PMJ-3
8PMJ-6
8PMJ-7
8PMJ-8
LED1-GRNP
LED1-GRNN
CHSGND
INTB#
3.3V
NC6
GND
CLK
GND
REQ#
3.3V
AD31
AD29
GND
AD27
AD25
NC7
C/BE3#
AD23
GND
AD21
AD19
GND
AD17
C/BE2#
IRDY#
3.3V
CLKRUN#
SERR#
GND
PERR#
C/BE1#
AD14
GND
AD12
AD10
GND
AD8
AD7
3.3V
AD5
NC8
AD3
5V
AD1
GND
AC_SYNC
AC_SD_IN
AC_BIT_CLK
AC_COD_ID1#
MOD_AUD_MON
AUD_GND
SYS_AUD_O
SYS_AUD_O_G
AUD_GND
NC9

RING

8PMJ-1
8PMJ-2
8PMJ-4
8PMJ-5

LED2-YELP
LED2-YELN

NC1
5V

INTA#
NC

3.3V_AUX
RST#
3.3V

GNT#
GND

PME#
NC2

AD30
3.3V

AD28
AD26
AD24

IDSEL
GND

AD22
AD20
PAR

AD18
AD16
GND

FRAME#
TRDY#
STOP#

3.3V
DEVSEL#

GND
AD15
AD13
AD11
GND
AD9

C/BE0#
3.3V
AD6
AD4
AD2
AD0
NC3
NC4
GND

M66EN
AC_SD_OUT

AC_COD_ID0#
AC_RST#

NC5
GND

SYS_AUD_IN
SYS_AUD_IN_G

AUD_GND
MPCIACT#
3.3V_AUXVCC5VA

R92 4.7K

R89 4.7K

R91 4.7K

R90 4.7KR88 4.7K

J23

PCI-5V_SLOT_120P

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40
A41
A42
A43
A44
A45
A46
A47
A48
A49

A52
A53
A54
A55
A56
A57
A58
A59
A60
A61
A62

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32
B33
B34
B35
B36
B37
B38
B39
B40
B41
B42
B43
B44
B45
B46
B47
B48
B49

B52
B53
B54
B55
B56
B57
B58
B59
B60
B61
B62

TRST
+12V
TMS
TDI
+5V

INTA
INTC
+5V

RESERVED3
+5V

RESERVED4
GND
GND

3.3V_AUX
RST
+5V

GNT
GND
PME

AD30
+3.3V
AD28
AD26
GND

AD24
IDSEL
+3.3V
AD22
AD20
GND

AD18
AD16
+3.3V

FRAME
GND

TRDY
GND

STOP
+3.3V

SDONE
SBO
GND
PAR

AD15
+3.3V
AD13
AD11
GND
AD9

C/BE0
+3.3V

AD6
AD4
GND
AD2
AD0
+5V

REQ64
+5V
+5V

-12V
TCK
GND
TDO
+5V
+5V
INTB
INTD
PRSNT1
RESERVED1
PRSNT2
GND
GND
RESERVED2
GND
CLK
GND
REQ
+5V
AD31
AD29
GND
AD27
AD25
+3.3V
C/BE3
AD23
GND
AD21
AD19
+3.3V
AD17
C/BE2
GND
IRDY
+3.3V
DEVSEL
GND
LOCK
PERR
+3.3V
SERR
+3.3V
C/BE1
AD14
GND
AD12
AD10
GND

AD8
AD7
+3.3V
AD5
AD3
GND
AD1
+5V
ACK64
+5V
+5V
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1
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XUSBD1+

XUSBD1-

LOUT_R

LOUT_L

MIC-IN

LOUT_R

LOUT_L

MICVREF

MIC-INMICVREF

REGV

REGV

XUSBD_1+

XUSBD_1-

XUSBD1+4

XUSBD1-4

VCC VDD

VDD

AVDD

AVDD

VCC3

GGND

VCC AVDD

GND_AUDGND_AUD GND_AUDGND_AUD

GND_AUD

GND_AUD

GND_AUD

GND_AUD

GND_AUDGND_AUDGND_AUD

+ C106

10uF

1
2

R101 1.2K

C99 20pF

J46B

PHONEJACK-2

9
8
7
6

L51 BEAD

C94

101

J46A

PHONEJACK-1
5
4
3
2
1

14 15 16 17

J46C

PHONEJACK-3

13
12
11
10

R95 22

U14

9346

1
2
3
4

8
7
6
5

CS
SK
DI

DO

VCC
NC
NC
GND

+ C108

10uF

1
2

U13 CM109

1

2

3

4

5

6

7

8

9

10

11

12
13 14 15 16 17 18 19 20 21 22 23 24

25

26

27

28

29

30

31

32

33

34

35

36

373839404142434445464748

SPDIFO

DW

DR

SK

CS

MUTER

PWRSEL

XI

XO

MODE

GPIO2

LEDO
G

PI
O

3

D
VS

S1

G
PI

O
4

G
PI

O
5

G
PI

O
6

M
U

TE
P

BU
ZZ

G
PI

O
7

LE
D

R

G
PI

O
8

TE
ST

AV
SS

1

VBAIS

VREF

MICIN

VSEL

AVDD1

LOL

LOBS

LOR

AVSS2

AVDD2

DVDD

DVSS2

R
EG

V

M
SE

L

VO
LU

P

PD
SW

U
SB

D
P

U
SB

D
M

G
PI

O
1

SC
LK

M
IN

T

SD
AT

M
C

LK

VO
LD

N

+ C105

10uF

1
2

C102

100pF

+ C92

10uF

1
2

R100 2.2K

R94 1.5K

C93

101

C96

100pF
+

C98 47uF
1 2

R99

1M C100 1uF

C103

100pF

R98 4.7K

R96

4.7K

C101 20pF

L48 BEAD

L50 BEAD

L49 BEAD

C97

100pF

+
C95 47uF

1 2

Y3

12MHz

1
2

C107

104
+ C104

10uF

1
2

R102 0

C110

104

R97 22

C109

104

C111

104

L47 BEAD

L46 BEAD
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VCC1.8 VCC1.8 VCC1.8

VCC1.8

VCC1.8

VCC3 VCC3

VCC3 VCC3 VCC3 VCC3 VCC3 VCC3 VCC3 VCC3

VCC3 VCC3VCC3VCC3 VCC3

VCC1.8 VCC1.8 VCC1.8 VCC1.8 VCC1.8

VCC1.8 VCC1.8

VCC1.8 VCC1.8 VCC1.8

VCC3 VCC3 VCC3

VCC3 VCC3 VCC3 VCC3 VCC3 VCC3

VCC3 VCC3VCC3VCC3 VCC3 VCC3

VCC1.8 VCC1.8 VCC1.8 VCC1.8

VCC3 VCC3 VCC3 VCC3

VCORE VCORE VCORE VCORE VCORE

VCC VCC

VCC VCCVCCVCC VCC VCC VCC VCC VCC VCCVCCVCC VCC VCCVCCVCC

VCC VCC VCC VCC VCC VCC VCC VCC

VCC1.8

VCC3

VCC

VCC1.8 VCC1.8 VCC1.8 VCC1.8

VCORE VCORE

VCC3 VCC3

VCC3

VCCVCCVCC

VCC1.8 VCC1.8 VCC1.8 VCC1.8 VCC1.8 VCC1.8

C204

104

C188

104

C112

104

C115

104

C133

104

C206

104

C132

104

C179

104

FM6
FM40S

+ C176

47uF

1
2

C162

104

+ C118

47uF

1
2

+ C197

47uF

1
2

C205

104

C189

104

C207

104

FM13
FM40S

C113

104

+ C117

47uF

1
2

C127

104

C116

104

FM11
FM40S

+ C193

47uF

1
2

C213

104

C214

104

Vortex86DX

HEATSINK

27x27x8mm

HS1

HS_27x27x8mm

1

2

FM7
FM40S

C163

104

C123

104

C154

104

+ C173

47uF

1
2

+ C195

47uF

1
2

+ C172

47uF

1
2

+ C198

47uF

1
2

+ C139

47uF

1
2

C150

104

C208

104

+ C201

47uF

1
2

FM4
FM40S

C157

104

C149

104

R103

330

C114

104

C164

104

C124

104

FM5
FM40S

C180

104

C191

104

C186

104

C192

104

FM14
FM40S

C147

104

C126

104

C145

104

+ C200

47uF

1
2

+ C142

47uF

1
2

C151

104

FM9
FM40S

C156

104

H2
HOLE

2
3
4
5

6
7
8
9

C183

104

C190

104

H4
HOLE

2
3
4
5

6
7
8
9

C185

104

+ C137

47uF

1
2

H3
HOLE

2
3
4
5

6
7
8
9

C148

104

C146

104

C121

104

C152

104

+ C196

47uF

1
2

C209

104

FM8
FM40SC181

104

C210

104

C165

104

C153

104

+ C194

47uF

1
2

C135

104

C119

104

C187

104

FM10
FM40S

FM15
FM40S

C158

104

C144

104

FM12
FM40S

C178

104

C131

104

+ C175

47uF

1
2

+ C140

47uF

1
2

C161

104

C182

104

FM3
FM40S

C122

104

C130

104

FM1
FM40S

C170

104

+ C171

47uF

1
2

C184

104

FM2
FM40S

C125

104

C159

104

C136

104

C169

104

+ C174

47uF

1
2

C203

104

C177

104

C166

104

+ C199

47uF

1
2

C143

104

H1
HOLE

2
3
4
5

6
7
8
9

C168

104

C134

104

C120

104

C167

104

R104

330

C160

104

+ C138

47uF

1
2

+ C202

47uF

1
2

C211

104

C129

104

C212

104

+ C141

47uF

1
2

C155

104

C128

104


