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SSC_ATD SSC B RE OO =T SC_A_RD
SSC_B_RF 19 {5 o-20 SC_B_TF
SSC B TK SSC B TK 21 22 SSC_B RK SC B RK J6
B_ 00 B 9
SSC B TD SSC B_TD 23 |5 ol 24 SSC B _RD SC B RD GP1024 115 ol2 GP1025
- EIM_EXTINT 1 25 10 O 26 EIM_EXTINT - GPIO26 aloola GPIO27
EIM_EXTINT 3 2219 s EIM_EXTINT 4 GPIO28 519 o6 GPIO29
EIM_EXTINT 5 29 10 O a0 EIM_EXTINT 6 GPIO30 71998 GPIO3L
EIM EXTINT 7 a1 |9 o a2 EIM_EXTINT 8 \ o 19 310
RESET N 23 24 PV WAKE N
E”\'}ENS@T—,\"\‘ 8 EIM NMI N 3= 88 2 TIMER B TIoBT 1" M-WAKE_ CDO075014 2X5
10-89-7362 GND
EIM_EXTINT [1:8] < :
VCC3.3
J31 T
. GND 1 2
TIMER_A_TCLK[0:2] oo
TG s e e noe
TIMER_A_TIOB[0:2] TIMER A TioBT =10 O & TIMER A TIOBL
Q TIMER A TIOB2 g 88 10___TIVMER A _TCLKZ
N TIMER A TCLKT 11 ]9 o[ 12 TIMER B TCLKO
. TIMER B TIOAO 13 14 TIMER B TIOAL
TIMER_B_TIOA[0:2] 00
ek 8 ToRs S5 TN Tor e oohe e Ton
TIMER_B_TCLKI[0:2] TIMER B TCLKZ 19 88 50 TIMER B TCLKL
DAC1 21 15 ol-=22 DACO
DACN1 23 |5 ol 24 DACNO
TWI DATA o0 %6 TWI CIK
TWI_DATA UART A RTS 57 129 % A CTs EXPFDR TWI_CLK
UART_A_RTS 00 , _CTS_EXPHDR
A XD Exph A RXD EXPHDR 29 |0 O a0 UART A TXD VJART A_TXD
URRT A oLk UART A CLK a1 9 Qa2 C RXD EXPHDR >~ Ry ExpiipR
UART C TXD UART C TXD 33 00 34 =TF’2 - -
- ° 35 15 ol-36 o 'P3
VCC3.3 10-89-7362
R106
N.M DACN[O:D—-\
327 .
soLwso 4 o, pacio1][>=
SPI SCK aloola SPI_MOSI SPI_MOSI
5 ool e
CDO75014 2X3 J_
GND
SPI header
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VCC3.3

VCCe3.3
vCC2.5 VCC3.3
VCC2.5 * T
38
GND R2d ] R2[] R3 R5
a7y | a7y | 4.7k 4.7k 1 [ros
GND L |
oo 1
U9A e m |_g 2
ETH_A_SPEED [ > 42 SPEEDOAUTO_NEGO 2 T0- 75R Os
ETH_A COL A } 45 coLo DUPLEXO |12 _|:|J
ETH_A CRS I CRSO  FIBER_TPO R6 04
ETH_A_MDC 26 1 vipco 7 | ro+ L Ins
ETH_A_MDIO 25 1 MDIOO  PWRDWNO (24 —1 _LJUU\J
ETH_A_RXCLK TESTO gg e —— Oe
ETH_A_RXD[0:3] ETH A RXDO|—34—32 RXCLKO  MDDISO |22 4.7k 8 | ro m 07
ETH A RXDL g, | RXDO_O sbo 2 GND - 08 VCC3.3
ETH A RXDT oo RXDO_1  TXSLEWO GND o)
ETH A RXD3 __ 29 gigg—g LEDo 1 |42 LEDSPDO 75R R20
ETH_A_RXDV 331 Rxpv0  LEDO 2 |20 — 4-6ND o |1an 75R Green 110 [ LEPACT LINKO
ETH_A_RXER } 33| RXERO LEDO_3 2L [ 1 I—K 2
ETH_A_TXCLK - 5 {onp || P74 100R
A R Yellow [ 149 R19
ETH_A_TXD[0:3] ETH A TXDO TXCLKO L ¥ SPDO
39 13 | shield L2 —1 LEDSPD
ETH A TXDL 4o | TXD0_0 60 TXO- 14 | ghi P’
TXDO_ 1  DPAN_O shield
ETH A TXD2 43 TXDO 2 DPAP 0 59 TX0+ 100R
ETH A TXD3 a4 | 1XD0-2 _ J0026D21B-NL
ETH_A_TXEN 38 TxeEN0o  DpBN o |82 RXO- GND
ETH_A_TXER TXERO DPBP_0
SLXT9730CA2S VCC3.3
t t VCC3.3
rRs [] rR1d | R11 R12 . o o
a7 | 474 | 4.7k 4.7k
c33 c34 c35 c36
uoC 1uF lu 1uF 1uF
ETH_B_SPEED [ > ; SPEEDIAUTO_NEG1 [—2 y y
ETH_B COL A ! 4 coL1 DUPLEX1 [~
ETH_B_CRS } CRS1  FIBER_TP1 GND
ETH_B_MDC %g MDC1 R13
EE?HBEMRI?)I(%LK MDIO1  PWRDWN1 |21
_b_| TEST1 4.7k
ETH_B_RXD[0:3 | 9| 19 '
_B_RXD ETH B RXD0__gg | RXSH MPRISH 75 GND
ETH B RXDL g7 - 79
ETH B RXD2 ___gg | RXD1.1 TXSLEW1 GND J9
ETH B RXD3 g5 | RXP1 2 a2 LEDSPD1
RXD1_3 LED1 1 LEDACT _LINKL
ETH_B_RXDV gg RXDV1 LEDI 2 gé 1 1o+
ETH_B_RXER é I RXER1 LED1 3 L/UU\J 01
ETH_B_TXCLK |:/L 31cT e— 02
ETH_B_TXD[0:3 ™M
_B_TXD[0:3] ETH B _TXDO 29 %gi% 2 {1p-
ETH B TXDL 100 | 15015 opAN 1 22 TX1- 7SR o3
ETH B TXD2 P e I 21 TX1F — 04
ETH B TXD3 2| o5 — 7 | ro+
ETH_B_TXEN 98 | T} ENT ppeN_1 88 RX1- ~ Loud 0s
— RX1+ ===
ETH_B_TXER 94| TXER1 ppPeP_1 87 6 1T — =—/——= 06
SLXT973QCA2S 3 RD'm 07 veess
Os
VCC3.3 75R R21
1nF Green LEDACT _LINK1
4 10 —
u9B GND} I I — I—K 2 T
5 1 GND V74 100R
R18 | | R4 74 1 yCCPECL  SGND [ |_|75R ol R22
4.7k 4.7k 70 13 - 12 — LEDSPD1
9% GNDT a1 I Sh!eld 7
VCC3.3 GNDT Shield —
i‘;’ VeC3.3 GNDR 23 J0026D21B-NL oo
471 vcess GNDR 82
VCC3.3 GNDPECL
- GNDIo |22 GRND
121 1D cFe1  GNDIO |8
LED_CFGO ~ GNDIO |22
GNpio (8
GNDD L
g; ADDR4 GNDD ‘l‘é GND
ADDR3 GNDD
2451 ADDR? 66 VCC2.5
ADDRL veeT
13 veer ?S VCC3.3
RESET_N__> RESET VCCR 4 o
1 VCeR |28
REFCLK veep 2k
VCCD
SLXT973QCA2S M uis
O
9
3 out , EN 1
R9 R17 [ JR16 [ ]R15 z
a7k | |a7k| |a.7k| |47k °
’ ’ ’ ’ CB3LV-3C-25M000 ATMEL Norway AS
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VCC5.0
VCC5.0
VCC3.3

VCC3.3

GND

J

VCC5.0

R206
22k

LCD_CONNECTED <K . >

C201
100n

@
P
O

_5.5_|

BACKLIGHT_CATHODE <<-
BACKLIGHT_ANODE (-

BACKLIGHT CATHQDE
1

R208

| p— |

BACKLIGHT ANODE
1

| IS

D200 10k

BAT54S

ol
ol
ol

C52
1uF

VCC3.3

R205
10k

LCDM

LCD M

RESET_N

RESET N

SPI_NPCS1

PRONP UTIWN P

SPI_NPCS1
SPI_SCK

SPI_SCK

SPI_MOSI

SPI_MOSI

LCD D16

LCD D17

LCD_D[0:23] [ LCD D[0:23]

LCD D18

LCD D19

LCD_D20

LCD D21

LCD_D22

LCD_D23

LCD_D8

LCD_D9

LCD_D10

LCD D11

LCD D12

LCD D13

LCD D14

LCD D15

LCD_DO

LCD D1

LCD_D2

LCD_D3

LCD_D4

LCD_D5

LCD_D6

LCD D7

LCD_HSYNC

LCD_HSYNC

LCD_VSYNC

LCD_VSYNC

LCD_PCLK

LCD_PCLK
5V_LCD

5V_LCD

VCC3.3
Q

VCC3.3

-10V_LCD

-10vV_LCDY

vi8_LCD

V18 LCD

LCD_VCOM 3

LCD_VCPM

)
2
ol

ol
[0}
2
ol
[0}
2
ol

— Cbh4 ”— C55 ”—

1uF 1uF

n14
046240054005800+

hold_contact

hold_contact

GND
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VCC5.0 NOTE: Separate SGND and
o PGND planes are placed on
the PCB for U1l C12
- |
R30 J_ ]
470R
R59 D11 1uF
LCD Supply 150k BAT54S
LED Indicator
o R60
LED8 VCC5.0 I — B
¥ QrLPesoD7TR T':5 l — BATS4S SSsv LeD
N Re1 10K C13 1 5V LCD J_
U19F U19D 1k 4 caa = = < 5V_LCD
1 SN74ACTO4DR SN74ACTO4DR 220p ) R70
PG _LCD_POWER —_ ci4
120< | a MG I e e Res ——
cNDp cNDp VCC3.3 1 5.6k
¢ ? GND g GND D10 L 4
c28 GND v LoD R67
GRD ® Y'Y 1 Y Lcb v . N >>LCD_VCOM
1008PS-103KLB —| 1 -
RL ULl —ers 20k 3 LCD_VCOM
c10 Pl 16 1uF LuF +
VCC5.0 10 uF —L 1 > EBDY TG'\EQ 15 BATS4S  GND L ~|ime261ms |
VCC5.0 100k 31 INTG  PGND 4 GND - +QV - R69 N o
GND 4l supp |13 GND 10k <
5 12 1 o}
VCC3.3 c83 5 | GND DRVP 77 T 2
>on > REF  SUPN —= -5V_LCD
=| FBP  DRVN |~ D8
VCC3.3 GND FBN  SHDN Ccs8l
GND MAX1779EUE+
GND D1 _4L 1—>>LCD_M
* 1uF
GND BAT54S ca3 +—<___]LCD_M
C80 1uF
100n
c82 a5 D9 GND
R32 220n GND >>Vl8_LCD
47k 2 . _ V18 LCD l_
GNDB . < V18_LCD
BAT54S R62
—— c86 750k c77
1uF 10 uF
R31 o GND J21
330k 1 2
D3 GND 3 88 4
BAT54S 5 6
R63 7 88 8
56k .
LCD Supply Testpoints
GND
GND J—>>-10V_LCD
_ -10V_LCD ~—J-0v_LcD
ci11
1uF
GND
vgcs.o
D12
L9
~ Y 1
1008PS-103KLB
c78 U6 D13 BAT54S
VCC5.0 10 uF l:u_;(
5 1
VIN sw
LH_‘ Py BACKLIGHT ANODE S BACKLIGHT_ANODE
GND
U19C BAT54S
LcD_CONNECTED K- LCD CONNECTED 5 6 41SMON 2 FB 2
D SN74ACTO4DR o R64 l—))BACKLIGHT_CATHODE
LM2733X — - BACKLIGHT CATHODE < BACKLIGHT _CATHODE
GND * s
o 62R
ATMEL Norway AS
Vestre Rosten 79
N-7075 TILLER
GND Norway
— 4
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VCC5.0

VCC5.0
VCC3.3 L1 VGA_vCC33
VCC3.3 > >
BLM41PG750SN1L
GND c141 cu2 == cr
100n 100n 10 uF
GND L10
BLM41PG750SN1L
VGA_GND
oo
: VGA monitor should not place load |
i , directly on MCU pins. 5V inverter |
LCD_Di[0:23] D I used to reuse component used !
VCC5.0 : elsewhere in design. :
| |
LoD PCLK [ VGA_GND us | |
. | |
12 | syNC C150 ! :
LCD_PWR [ >— Lch Do " 100n | |
LCD D1 e 2(1) | !
LCD D2 43 |
LCD_DVAL [ >— D D3 o R2 ” | GND 1
LCD D4 a5 | R3 IOR =2 GND ! U200B U200A |
LCD D5 26 24 IOR 13 | dillo SN74ACTO04DR dilo SN74ACTO4DR |
LCD_D6 47 Rg 4o s 2071 < ]LCD_HSYNC |
[CD D7 48 | 7 O—16 ! N VCC5.0 P~ ) |
| B |
LCD D8 3 4 f\ | 3 3 |
LCD D9 4| €0 IOR 1 11 ! |
LCD_D10 5 | G1 7 | |
LCD D11 6 G2 32 10G 2 12 | |
LCD D12 7| G 196 oy 8 ‘ |
[CD D13 s | &4 10G I0B 3 13 ! !
LCD D14 9 | ©° 9 ! !
LCD D15 10 | 6 2 14 | |
G7 4 ! |
LCD_D16 16 | 5o R50 R53 R52 5 15 ! _ |
'—gD D17 17 | gy 75R 75R 75R | |
e of— ‘ |
19 28 | GND
LCD D20 >0 | B3 0B = | U200D U200C |
LCD D21 1 g;‘ o8 T L77HDE15SD1CH4R ; di BI SN74ACTO4DR di BI SN74ACTO4DR !
LCD_D22 22 [ 9 6 5 |
[CD D23 23 B8 VGA_VCC3:3 VGA_GND —Bo | o | < JLCD_VSYNC |
|
|
24 ci6 ci5 ! 3 VCC5.0 3 |
3g | CLK 100n 100n | |
=" PSAVE | [
2| BLANK  VREF =2 | |
RSET  COMP | |
|
VGA_VCC3.3 w
R49 - GND1 ; ! |
560R VCC1  GND2 [, | |
VCC2  GND3 |72 | |
VCC3  GND4 [2 | !
GND5 [-£2
GND6 [-22
GND7
VGA_GND onbs |40
ADV7125KSTZ140 1
VGA_GND VCC5.0
o u200F o U200
<1 SN74ACTO04DR 1 SN74ACTO04DR
13 '\l/folz 11 '\l/fOM
GIND GIND
GND
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VCC5.0

VCC5.0

VCC3.3

VCC3.3

GND

J

67-23SRVGUBC/TR8

VCC5.0
RP17A RP16A o)
1 — 8 1—8 = VCC5.0
¢ U19B LEDO R98 o)
100k 100k 3 4 2
RP17B RP16B 7, /K 1+
2 —— 7 2 —— 7 2 D SN74ACTO4DR QTLPE50DSTR 150R
100k 100k U19A LED1 R99
RP17C RP16C 1 2 2 —
— D SN74ACTO4DR //K
100k 100k ) s SETID.SGSODSTR 153};6
RP17D RP16D U18F
4 — 5 4 —1 5 13 12 K 2 1<
w
100k 100k D SN74ACTO4DR QTLPE50DSTR 150R
<
GND LED 100 U18E LEDS R97
11 10 2
LED_I01 N //K I
LED 102 S D SN74ACTO4DR QTLP650D5TR 150R
<
LED 103 U18D LED4 R94
LED_|04 9 3 K 5 —
w
LED |05
[ s D SN74ACTO4DR QTLP650D5TR 150R
LED 106 u1scC LED5 R95
5 6 2 —
= D SN74ACTO4DR //K
15 ¢ i QTLP650D5TR 150R
== LED6 R93
1 1o o2 u1sB
2199 3]0t ————
5 6 72
o¥e}
2o ol & V$C3-3 ! AND SNT4ACTOADR - 11 pesopsTR 150R
0O U18A LED7 R92
CD075014 2X5 1 2 K 2 —
GND
General purpose LEDs o snvaacroor *F
< QTLP650D5TR 150R
GND
VCC5.0

LED13

RP15A RP14A
100k 100k
GND R102
2.7k VCC5.0
VCC5.0
LED14
67-23SRVGUBC/TRS
u12B
_ 3 4 SN74ACTO04DR ‘\:
D VCC5.0
RGB LEDs i
100k
J u12c R103 R105
_ 5 6 SN74ACTO04DR 2.7 2.7k
D
RP15C vceso GNP R104
J20 100k 3.9
1 2
3 88 4 “ U12A
5 l5ole o 1 2
3 gg 10~ Q vceas GND D SN74ACTO4DR
T RP15B
GND CD075014 2X5 100k
VCC5.0
GND U12F
SN74ACTO4DR
o 13 12
D VCC5.0
RP14B GND
100k
N u12D
- 9 8 SN74ACTO04DR
D
RP14C vceso GNP
100k
o U12E
- 1 10 SN74ACTO4DR
D
RP14D GND
100k
GND
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EIM_EXTINT_[1:4] <}

EIM_NMI_N <

VCC3.3
o

RP2D
4 m. 58
| I |
c62 RP1A 10k
4| l_ — 8
100n 10k RP1B RESET N
o83 , . RESET_N<___|
| I |
) RP1C 10k BAT54S
100n — & R33
C64 — J
| 10k RP1D
| 4 —m1. 5 100R
100n — —_— c57
C66 10k 1uF
100n GND
C65 R79 SW9
_| |_4 Py 1 =
00n [ 100R SKHUAFEO10
GND R80 SW10
1 —L
EIM EXTINT 1 100R SKHUAFEO010
EIM EXTINT 2 R81 Swil
EIM EXTINT 3 — ° 1 =
EIM EXTINT 4 —
100R SKHUAFEO10
EIM_NMI_N R82 SwWi12
1 —L
100R SKHUAFEO10
R83 Swi3
° 1 =
R78 VCC3.3
100R SKHUAFEO10 1 :_9_
GND
RP13A 10k
- 1 8
Interrupt switches 10k RP135
2 1 VAR |
RP13C 10k
16
| I |
10k RP13D
A5
RP2A 10k
—8
| I |
10k RP2B
2 1 AN \
RP2C 10k
16
| I |
10k
SW7
R84 —
° — I 2 4
1 — SKHUAFEO10
C61 100R SW6
100n R85 -
SW 106 - — ] 2 4
SW_I104 I — 7 SKHUAFEOQ10
SW_102 C60 100R SW5
SW_100 100n R86 1 l..—._l 3 ,
° — 2 4
1 — SKHUAFEO10
oD C58 100R SwW4
VCC3.3 100n | R87 1 = 3
° — 2 4
950l 1 — SKHUAFEO10
7 ool e SW_I07 C59 100R Sw3
5 5 SW_I05 100n R91 —_—
33 - — s R o a—
3 00 4 gvv 103 -  — 2 4
11502 W 101 1 SKHUAFEO10
C95 100R SW2
J25 100n R90 —_—
CD075014 2X5 N [ — [ R | 1
1 — SKHUAFEO10
C94 100R SW1
100n | R89 1 l..—._l 3 ,
- — 2 4
1 — v SKHUAFEO10
C92 100R SWO0
100n R88 -
M ° — 2 4
General purpose switches 1 — S CHUARSSTS .
C93 100R GND

100n

i

VCC3.3

R44

10k
Sws

SKHUAFEO010

Reset switch

GND
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VCC3.3

VCCe3.3
EBI_D[0:31K_>
GND .
D—‘I EBI A[0:22
EBIA[:22 > [0:22]
GND e Ncs[ofl >
Footprint for 16MB MT48LC4M32B2,
use 8MB MT48LC2M32B2
U2
EBI_A2 25 5 EBI_DO
EBI A3 56 | A9 DO EBI D1
EBI A4 57 | AL bl EBl D2
EBI_AS a0 | A2 b2 EBI D3
EBI_A6 51 | A3 D3 o EBI D4
EBI A7 a0 | A4 D49 EBI D5
EBI_A8 53 | A° D5 74 EBI D6
EBI_A9 aa | A8 D6 73 EBI D7
EBI_AL0 a5 | A7 D7 74 EBI D8
EBI_ALL 56 | A8 D8 g EBI D9
EBI_SDAL0 [ > 24| "o [z EBI D10
= EBI AL3 51 | AL0 D10 g EBI D11
NC gg 80 EBI D12
EBI_BAO §§ BAO D13 Eg: gﬁ
EBI_BAL BAL D14 8 — =
1 85  EDl Dlo,
D15
EBI_AO 16 21 EBI D16
EBI_NWR1 |:>—| 21| DQMO D16 EBI D7
DQM1 D17 33— St ==l
EBI AL o8 EBI D18
28 pom2 D18 T TRSITH
EBI_NWR3 D—«—l | DQM3 D19 o EBI_D20
ggg 29 EBI D21
EBI_SDWE 1 we D22 EorDes
EBI_CAS 1 | CAS D23 22— s
BAG | 45  EDl Dea
EBI_RAS EBI_NCS1 50 | RAS D24 77 EBI D25
cs ggg 48 EBI D26
| 50 BBl D2/,
EBI_SDCKE g; CKE p27 Eg: gg;
| 51  EDBl Do,
EBI_SDCK CLK D28 EBI D29
| 53  EDBl D2J,
D29 =i EBI_D30
D30
D30 's6 EBI D3l
VCC3.3 3
o)
é VCC1 GND1 ?z
3 vecz GNp2 (2
72 vcC3  GND3 =32
15+ veca Gnp4 (38
234 vces  GNDs (92
351 vcee GNDs |22
411 veer  GND7 (22
431 vces GNps (28
291 vceo  GNpg 2
35 vecioaNpio (B
54 veciignpr (-4
VCC12GND12
MT48LC2M32B2P-5:G
GND
U14 8MB FLASH
EBI_Al 25 29 EBI_DO
EBI A2 50 | A0 /00 =27 EBI D1
EBI A3 53 | Al /o1 = EBI D2
EBI A4 55 | A2 1102 —r EBI D3
EBI A5 51 | A3 /03 =0 EBI D4
EBI_A6 50 | A4 o4 =5 EBI D5
EBI A7 1o | AS /05 =5 EBI D6
EBI A8 18 | A8 1106 [~ EBI DY
EBI_A9 a | A7 o7 =54 EBI DS
EBI_ALD A8 1108 =5 EBI D9
EBI ALL 5 | A9 1109 =7 EBI D10
EBI AL? = | AL0 /010 =20 EBI D11
EBI AL3 4| ALl /011 =20 EBI D12
EBI ALZ 5 | AL2 1/o12 = EBI D13
EBI ALS 5| AL3 /013 == EBI D14
EBI ALG 1| A4 /o014 = EBI D15
ERTAT | AL 11015
EBI_A18 17 | A18
EBI_AL9 16 | A7
EBI_A20 15 | Al8
EBI_A2L 10 Q;g
EBI A22 o | 220
VCC3.3
v$c3.3 181 vpp veeo
{ WP vce
EBI_NWRO g WE .
RESET_N ; =5 TESS 12+ RESET  GND1 (2L
CE GND2
EBI_NRD > 28 | 5F
AT49BV6416-70TU  GND

J10
EBI_AO0 20
EBI AL 19 | A0
EBI A2 18 | AL
EBI A3 17 | A2
EBI A4 16 | A8
EBI A5 15 | A4
EBI_AG 14 | A5
EBI A7 1o | A8
EBI_AS 11 A7
EBI_A9 10 ﬁg
EBI_ALO alnd
EBI_DO 21
EBI D1 55 | DO
EBI D2 53 | D1
EBI D3 5| D2
EBI D4 5| D3
EBI D5 4 | D4
EBI D6 = | D>
EBI DY 5 | D6
VCC3.3 EBI D8 a7 87
EBI DO a5 | D8
EBI_D10 a9 | D9
EBI D11 57 | D10
EBI D12 o8 BE
R36 R35 R3. EBI D13 29 D13
47k 47k 474 Eg: 81‘51 30 | pia
31 p1s
jg BVD1
BVD2
GPI029/CFCD1 < ;g cDL
cD2
EBI_CFCE1 Cb2
EBI_CFCE[1:2] [__> '\EBI CEce 3; CEL
EBI_NCS4 29 %
GPIO28/CFINPACK < 5 NRTICFGR gi INPACK
EBI_NWR3/CFIOW a5 | 'ORD.
EBI_NRD 9 'O%NR
EIM_EXTINT_E/CFREADY | =T 37 READY
3‘11 REG
RESET
GPIO27ICFVST < ig Vs1
Vs2
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