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1.1. Introduction
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IEP 2t d Sl=E HiX|Z[Of FtH2 RE0|Lt ZHEeh 10 HIAEQl 2 O] 3= HEE 2y 2E
2HS0] YASHE Halgu o

HEO Ofet oA £ HE2 Oz AOIES| AT S2|ALt HES 2L FAIH FLCh

http://www.mangoboard.com/

http://cafe.naver.com/embeddedcrazyboys

www.mangoboard.com cafe.naver.com/embeddedcrazyboys CRZ Technology 1



http://www.mangoboard.com/
http://cafe.naver.com/embeddedcrazyboys

1.2. SIESO| A

= L&
Processor S5PC100 Cortex-A8 Application Processor
720p 30fps Multi-Function Codec
®  Codec: H.263, H.264, MPEG4
° Decoder: MPEG2, VC-1, DiVX
2D/3D Graphics Engine
Memory 256MB DDR2 SDRAM
128MB SLC NAND
Display LCD Connector for Samsung 4.8" WVGA(800x480) TFT with Touch
HDMI Connector
SD Card Mini SD Card Slot (SDO Interface)
Ethernet SMSC LAN9220 10/100Mbps Ethernet Controller
Audio Wolfson WM8960 Audio Codec with 1W Audio Power Amp
USB USB 1.1 FS Host
USB 2.0 HS Device
HDD 40P ZIF ATA HDD Socket
Expansion 2x 120Pin B2B Expansion Connector
1x 20Pin Header for Camera Expansion
UART 3P Connectors for UARTO, UART1
Jtag 6P Header for JTAG
Keys 1 Reset, 2 User Keys
Power 5V/2A DC Adapter Jack




1.3.

BE 74

1.3.1. Mangol00 EE TOP ™ HiX| T

WS 2% D 2%
1 S5PC100 Application Processor 2 DDR2 SDRAM
3 SLC NAND Flash 4 10/100 Ethernet RJ45 Connector
5 Speaker Output 6 Microphone Input
7 Headphone Output 8 USB 1.1 Host Connector
9 DC +5V Power Input 10 Power On/Off Switch
11 RS232C Port from UARTO & UART1 12 Booting Mode Switch
13 Booting Mode Switch 14 USER Switch
15 Reset Switch 16 USB 2.0 OTG Connector
17  Samsung 4.8” WVGA TFT Connector 18 Camera Expansion Header
19  JTAG Connector 20 FT2232 USB/Serial/JTAG Controller
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1.3.2. Mangol00 EE Bottom ™ H{X| =

*° 90 @@

Ho Mgy HE Mo
1 Micro-SD Card Connector 2 HDMI Connector
3 B2B Expansion Connector 4 40Pin ZIF ATA Connector
5 RTC Battery 6 20Pin Camera Expansion Connector




1.3.3. Mangol00 HE Xk
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1.4. Boot Option MEH
1.44. HE ClHO|A £8

S5PC1009| HEl C|HIO|AL ChEaf Z&L|CH

® NAND Flash

OneNAND

MMC EE= SD Memory (movi-NAND, iNAND S XZ3%)
UsB

7t =gl Cluto| A0 Ch3t HES2i7t ola] Jf US AL, R HM ClHto|AT} HE Clujo|Az A
SIL|C} 02 £0f, S5PC1002| SD/MMC Controller= SDO, SD1, SD2 (= HSMMCO, HSMMCL,
HSMMC2)2 25 3747+ Q=0|, SD/MMCt 28 C|HIO|AZ MY E ZAL, A Hmel SDo7t £E&
ClHO|AZ AFEELCH

1.4.5. S5PC100 £&! 1pd

S5PC1009| £E W¥S 7tEts| oW =2E Chgit 25U

S5PC100
®_“DRAM
M
Cortex-A Core ntroller 256MB
DDR2
Booting Device
Security
Sub-System NAND
NAND OneNAND
a 03‘%‘6& SD/MMC
UsSB
12KB 96KB OneNAND |
Internal ROM Internal SRAM Controller I~ 0s
[IROM] _._.—-—GBMMG———---._,,@ Operaling
-
BLO Controller
Boot Loader 0 UsBe
Controller

T A

XOM PIN NFMOD PIN
Operating Mode MNand Flash Mode




® S5PC1000| Reset T|H L{E = (Internal ROM, IROM)O|| EHX |0 QU+ Boot Loader 0 (BLO)Z}
A EL|ck 9 TR0 10 shetsie Mucr.

® BLO= XOM[4:0], NFMOD[5:0]EIo| AEfE 210, £El C|HIO|AE MEstD, HEl C|HFO| A0 A
Boot Loader 1 (BL1)Z 210{ Lj& SRAMO| EFXiErL|Ct ¢ d2lo] A up™elL|Ch
EFX| =l SRAMO| A BL1o| RE7} £siElL|Ct.
BL1S AF2X}7} EHA8E Boot Loader2 A, LXK Z DRAMO| EHRistD (B P QIL|CH, £33}
7| 2/8ll, DRAM Controllers 8 C|HIO|AE Zx7|315t &, 2AHHE A0 E0 2FHH =

HMAE g7l d9g2 &guch

1.4.6. XOM, NFMOD = AMX

Qo] 28 10| s +HET7] siA= XOM 81 NFMOD Hof A% gto| 2175t £ [
HIO|AE X|gstn 2Y ClHO|A0| HEIE &E] FO{oF gL|Ch o] gekS st 20| RE g8 £
X2 Mangol00 EEO|& ChE &t Z0] SW100, SW1012| 2749 BE ZM AQ[X|7} 2t

of igLict

SW100: XOM

0] gge=
HE0|
S0k
HighJ} &

SW101: NFMOD

SW1003} SW1012 25 6HO| DIP AQX|2 S AQX|o| “ON” Higo| HICj2 E|0f Q&L|Ch A
2IX|e] 1H Flo| M2 HiC{ Hgko Qoo = AQX] MH™o| Fo|E oFA|7| HiEL|CE

¢l d8s =EH, SWI100 29X "1"# TO| 7Sl EF [0 A1, SW1012 "1"H EOo| I F

www.mangoboard.com cafe.naver.com/embeddedcrazyboys CRZ Technology 7




AELICE & AQIX[E 242t SW1000| XOM[4:0], SW1010| NFMOD[5:0]9t HZ &
of ASLILE 2t 291XQ] M= HiX|= otz ®et ZELTh

# SW100 SW101

1 XOMO NFMODO

2 XoM1 NFMOD1

3 XOM2 NFMOD?2

4 XOM3 NFMOD3

5 XOoM4 NFMOD4

6 NC NFMOD5
29(X|2 HES "ON'22 HI|E S22 & 6%”4 “High”, 11 giof Yo = 2FSIEH “Low”
r =lLCh =, SW1002| 32, "ON"&#7|7} P& Ol Z0| U222, H 2 2395

o High, YZo 2 MASIH Low7} ElL|CH. sw1010| HS, "ON"E7|7} AMEIALO|
HES TOR MY High OIAZOR MW Lowst BLICL 0|0 ZHes] Roleih 4

=
{OF ELCt.

>
>.

VDD_SYS

]
)

o] Y - o & —
KSDOEH
H SW100
5
AGSEEE
o [eze R108, . 100K
Y19 RI107 100K
igm o R108, 100K
xom3 A28 g:?gwqggg
HOM4 :
NFMODO/GPI2 (28 :”; 100K
NFMOD1/GPI3 Ri11 100K
NFMOD2/GPI4 [T R”i'\/\-’“mm.;
NFMOD3/GPIS
AFE R115 100K
NFMOD4/GPIg [2E2 R116 100K
NFMODS/GPIT VAV
PP ha e
g
KSDOBH
SW101
b i I B VDD _SYS

;




SW1003} SW101 2t2to] AQ|X|7t S5PC100 CPUR} OfE A
HHEH 9| 20t ZSLICL SW100 A9(X|2] 62 AZ E|01 UR| B

Function
{8} Description Pad Type

OM[4]:
0 = normal mode, 1 = test mode
OM[3]:
0 = 1st boot loader in IROM |, 1 = reserved

OM[2:1] :
OMA0] | Input 00 = 2nd boot loader in NAND flash XOM
: P 01 = 2nd boot loader in OneNAND [4:0]

10 = 2nd boot loader in MMC
11 =Reserved

OM[0] : APLL/MPLL input selection
0=XXTI
1= XusbXTI

NFMOD [5] :
0 = 2" booting from the device selected by OM[2:1]
1 = 2" booting from USB

Signal

Dedicated

When OM[2:1] = 00 (2™ boot loader in NAND Flash),
NFMOD [1:0]:
00 = Small Block (512page],
10 = Large Block (2048page) XNFMO
Ngﬂéi]"[’ Input 11 = Large Block (4096page) D Muxed
' NFMOD[2]: [5:0]
0 = 3 address cycles (for small block) or 4 cycles (for

large block)
1 =4 address cycles (for small block) or 5 cycles (for

large block)
NFMOD[4]:

0= 8bit ECC

1=ECC off

XOM, NFMOD T 2ztzto| o|Oj= 9 12le #ms}r| Hp2fL|ch

OMi]= Fdls| 022 20| &0{0F & Z{0|1, OM[3]= X =R FEO| iROMOfA O[F0fx0f o}
7| 2o 5 022 2YE|0joF g HYLICL OM[21]2] 2= NANDE AM8Y d%= 002= 4
gota, LHE0| shz 2E5HA & d%f= 1022 27¥d AYLICh OM[0]e] 4= 30 w2t &
SEX[ R 2 LE2 022 2FSEE SHASLIL,

1.4.7. USB Booting Mode

F8 40| NFMOD[5]7t Lowz 27¥E[H, OM[2:1]9| 2780 el & Ry £& C{Ho[A7 27
E|A gLk shA|2E O|dE Highz 2FEW, e 42 238a 24 80|, USB OTG DeviceZ £ H
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SEEuct

od

0| REO|ME USBZHE EHAEACE DRAMO| CH22E 2op 25 B|AES 233}7{L} NAND

CE
—=
Flashofl RERAE €3 S0| 7Hs#iLch

001/ (S "“’," =

LA R A

9 132 B2 USB 2Y BER MFE HYLICL 22 NFMODSIE M3 CH2 mEo M¥E

£/0f AX|T+ 'NFMOD[5]=1'0|H C}2
Mangol00 H E0|A &, SW1019| 6

E o
=
E
-

H
H

of 280 A 80| USB Boot2 27 ELICt 2,
= ON' fX|2 Z283IH USB Boot ZE2 HF FLICH

USB Boot ZE2 2E &M, Mangol002| S5PC100 CPU= IROMS| BLOOJAf USBZ BL1 O|O|X|7} 2
712 ZICt2|A gt o, #8oM XMSst= DNW' £2, BL1 O|0|X|§ Ct22E o gL

0| 0|0|X|&= ‘mangol00_bll_umon.bin'0|2t O|E
wg & ALk

[Mango100] U-Boot Porting 2+t
http://cafe.naver.com/embeddedcrazyboys/6042

Of 82 BtZ Tt FOIM XH Y100 HES

o2 MEEed, 23 A=2s ot AN CH2

0|83 A3z ALIC,

10



http://cafe.naver.com/embeddedcrazyboys/6042

1.4.8. NAND Booting Mode

USBL} JTAG S22 NAND Flash0f 2 E 0|0|X|2 MMstS A2, NAND Flash Boot7} 7p=tL|Ch.
‘OM[2:1]=0b00'2 2 MY EAS ZE2YLICL

F8 40 NFMOD[5]7t Lowz &7YE[H, OM[2:1]e| 2780 el & Ry £& C{Ho[A7 27
g/ EUCh okef 282 NAND 28 2ZEz d¥E JEel 18E E0FL UAFLLCh

9 -
l"l.l‘"a

B Y V'S

ol, NAND Flashe| tZ=+& NFMOD[2:0]2} NFMODI[4]0] E9| /=0, Mangol00 EE0f 7|& &&t
|0 e 256Mbytes NAND Flash= ‘5-address cycle’, '2048bytes page large block'0|2 2,
‘NFMOD[2:0]=0b110'2 2 MEs| F3 =L|Ct 0|42 NAND FlashE M2 wH|stX| Y= o HE
TQut glooa, Sat oA M & S 20| HaFLic

U100 EE0| HXH &EEO U= NAND= KOF2GOSUOBRIL|CE Of7|M &7tol 2G7+ olOjst= ZA
0| 2 GbitsE o|0|st= A L|CL 2 GbitsO|7| {20 2 256 MbytesQl Z{L|Ct 256M x 8 Bit
NAND Flash Memory QL|Ct. 1 Q|9| LIHX| & AmHEDH Ottt Z&L|Ct

K: Memory
9: NAND Flash
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F: SLC Normal

2G: 2G Bits
08: x8
U: 2.7V~3.6V

0: Normal mode

B: 3rd Generation

Olzf NAND TXE HOIZE 1S SejM page 37|12 L 4 AUBLICH 8 Pageo] 37|& 2K
bytesZt EL|C}.

1 Block = 64 Pages
(128K + 4k) Byte

/,_// 1 Page = (2K + 64)Bytes
I ———————————— N7 1 Block = (2K + 64)B x 64 Pages
128K Pages AL AL SN :(‘128K+4K) By‘[es
(=2,048 Blocks) 1 Device = (2K+64)B x 64Pages x 2048 Blocks
\ “2 = 2112 Mbits
8 bit
A !
2K Bytes - 64 Bytes
A J
o7

lz//;//;//gPage Register 222247
' 2K Bytes - 64 Bytes

Vo0 1o 1 1o 2 Vo 3 o 4 o5 Vo 6 1o 7
1st Cycle A A Az Aa A4 As As A7 Column Address
2nd Cycle | As Asg A1o At L L L *L | Column Address
3rd Cycle Az A3 As Ais Aig Aa7 Adg Aia | Row Address
4th Cycle Aoo Az1 Azz Aoz A2s Aos Azs A7 Row Address

5th Cycle Aog L L L "L L "L L Row Address
St TAE X|HSH= Address cycle2 5 cycle@ HES & 4= U&LICE A= 'NFMOD[2:0]=0b110'E
MHSHOF SCH= HS 9 82 Sof U 5= U&LICH 123, NFMODMlE 022 AHSHH /o

8bit ECCE At23%l= ZA0| EL|Ct O] HHEE= 12 M I 0{0f T LC}.

CHSIA| =, USB 28 ZE0jA SW1012| 6 HES ‘Llow'Z MM EL|CL MXNZ USB £8 =
E0jM NAND 230 et 22 o Aoz dFE 0 A0E HAQ7| W0 5 22 HE=Z
MABH =0], USB BootQt NAND Boot?to| &2 SW101 68 HE Qtoz ZHohstA| 33t & Qs

-
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1.4.9. SD Booting Mode

NAND %8 B MEjolAs SiLio] TR SYFORM SD BEY BER MYT & ALILH

OM[21] :

00 = 2nd boot loader in NAND flash

01 = 2nd boot loader in OneNAND

10 = 2nd boot loader in MMC

NFMOD [5] :

0 = 2nd booting from the device selected by OM[2:1]
1 = 2nd booting from USB

NAND £ HEQt SUSHAH OM[21]2 F BiKf £ ClHO|AS MEYS|OF 5t7| IiE0| NFMOD [5]
= 022 ZFE[ofof gLt d2[2 OM[21]2 MMCE &+ B g ClHo|AZ2 MEEES oS
O{OF &}7| W{E20| 1022 MYE|o{of EhL|Ch.
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