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S3C2440A ABOUT SMDK?2440 BOARD

ABOUT SMDK2440 BOARD

SMDK2440 CPU and Base board revision number.

CPU Board Version Rev 1.0

Base Board Version Rev 1.0

SYSTEM OVERVIEW

SMDK?2440 (S3C2440 Development Kit) for S3C2440A is a platform that is suitable for code development of
SAMSUNG's S3C2440A 16/32-bit RISC microcontroller (ARM920T) for hand-held devices and general
applications.

The S3C2440A consists of 16-/32-bit RISC (ARM920T) CPU core, separate 16KB instruction and 16KB data
cache, MMU to handle virtual memory management, LCD controller (STN & TFT), NAND flash boot loader,
System Manager (chip select logic and SDRAM controller), 3-ch UART, 4-ch DMA, 4-ch Timers with PWM, 1/O
ports, RTC, 8-ch 10-bit ADC and touch screen interface, IIC-BUS interface, I1S-BUS interface, AC97 interface,
USB host, USB device, SD host & multimedia card interface, Camera Interface, 2-ch SPI and PLL for clock
generation.

The SMDK2440 consists of S3C2440A, boot EEPROM (Flash ROM), SDRAM, LCD interface, two serial
communication ports, configuration switches, JTAG interface and status LEDs.

SMDK2440 OVERVIEW

The SMDK2440 (S3C2440 Development Kit) shows the basic system-based hardware design which uses the
S3C2440A. It can evaluate the basic operations of the S3C2440A and develop codes for it as well.

SMDK?2440 is manufactured by MERITECH Co., Ltd and its website is www.mcukorea.com

When the S3C2440A is contained in the SMDK2440, you can use an in-circuit emulator (MULTI-
ICE/REALVIEW-ICE (RVI)/OPENIice32-A900).

This allows you to test and debug a system design at the processor level. In addition, the S3C2440A with
MULTI-ICE/ REALVIEW-ICE (RVI)/OPENice32-A900 capability can be debugged directly using the MULTI-ICE/
REALVIEW-ICE (RVI)/OPENice32-A900 interface.

Figure 1-1 shows SMDK2440 function blocks.
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ABOUT SMDK2440 BOARD S3C2440A
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Figure 1-1. SMDK2440 Function Block Diagram
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S3C2440A ABOUT SMDK?2440 BOARD

FEATURES

— S3C2440A: 16/32-bit RISC microcontroller
— X-tal operation or oscillator

— Boot ROM: AMD 8M bit 1EA (support half-word size boot ROM)
Intel StrataFlash 16M-Byte x 2 ( word: 16M-Byte x 2 EA): Unload (Option)

SAMSUNG NAND flash 64M-Byte 1EA (smart media card),
SAMSUNG NAND flash 64M-Byte 1EA (sop type)

— SDRAM: 64M-Byte (32M-Byte x 2)

— SRAM: 256K x 16 — Unload(Option)

— TFT/STN LCD and touch panel interface

— Three-channel UART (including IrDA)

— One Host Type USB port & Selectable Device and Host Type USB port

— SD host (MMC) interface

— Smart media card

— JTAG port (MULTI-ICE/REALVIEW-ICE(RVI)/OPENIice32-A900 interface)

— RTC X-tal input logic

— 1IC with KS24C080

— ADC interface

— SPl interface

— lIS interface (sound CODEC audio input/output)

— AC97 interface (sound CODEC audio input/output)

— EINT interface

— GPIO Switch Interface

— IrDA interface

— Ethernet interface

— PCMCIA interface

— Extension connector 34P * 3 EA

— LED display (debugging)

— CAMERA Interface

ELECTRONICS 1-3
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ABOUT SMDK?2440 BOARD S3C2440A

CIRCUIT DESCRIPTION

The SMDK2440 is designed to test S3C2440A and develop software while hardware is being developed. Figure
1-3 shows SMDK?2440's block diagram.

POWER SUPPLY

SMDK?2440 is operated by 1,8V for Extension I/O, 2.5V/3.3V for Memory and 3.3V for 1/0O pad and several
peripherals. SMDK2440 is supplied by 9V/2A DC Adaptor Power.

In case of 300Mhz, the Arm core(VDDi and VDDiarm) operates at 1.2V and VDDalive at 1.2V. In 400Mhz, the
Arm core operates at 1.3V and VDDalive at 1.3V. But VDDalive can be operates at 1.2V regardless of CPU
Frequency.

The SMDK2440 has distributed power plane, with power going separately to the MCU and the main power
plane. For this reason, power jumpers including J4-C~J13-C, J15-C on the CPU board, J11-B and J601-B on
the base board are inserted.

DC-Adapter J601-B

(VDD_LCDI) O« (VBD_5V)
(9V/2A)Supply (LDVDD) (VDD_3.3v) ®)
J11-B
O
33V

- |¢——— (VDD_3.3V)

4 Si U26-B 5V u27-B

C Power e - . U > (PDS30
onmactor > Switch Regulator —i Regulator 8B >
Regulator (VDD 1.8V)

Note: J-B/J-C (Jumper on the base board /CPU board) U38-B
U-B/U-C (Unit on the base board /CPU board) (VDD 2.8V)
Ja-c(vobmop) ~ U9-C | Regulator

«—{O[0] v
J5-C(VDD_SDRAM) :
«—{O[OF——
J6-C(VDDOP)
«—{O[O}——
J7-C(VDDRTC)
«—{OJ[OF———
J8-C(VDDADC)
«—O[0)
J9-C(Aref)
S3C2440A <«—O[0] u17-C
J10-C(VDDalive)
«-oDo) w1
U16-C | Regulator
J11-C(VDDUPLL)
«—Ol0}
J12-C(VDDMPLL)
<«—0[0]
J13-C(VDDi)
*_- U13-C
Step-Down 5V
R 5 Volt <
—OlO oy | o 1<
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ABOUT SMDK?2440 BOARD

S3C2440A

Figure 1-2. SMDK?2440 Power Plane
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Figure 1-3. Detailed SMDK2440 Board Diagram
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ABOUT SMDK?2440 BOARD S3C2440A

SMDK2440 SYSTEM CONFIGURATIONS

CLOCK SOURCE

EXTCLK or X-TAL can be selected for the system clock of S3C2440A and USB by the suitable setting of OM
values.

Table 1-1. System Clock (MPLL) & USB Clock (UPLL)

PIN FUNCTIONS OM[3:2] DESCRIPTIONS
MPLL: XTAL, UPLL: XTAL

MPLL: XTAL UPLL: EXTCLK
MPLL: EXTCLK, UPLL: XTAL

MPLL: EXTCLK, UPLL: EXTCLK

Clock source selection

PR, |[O]|O
R |O|FR,]|O

RTC Clock
32.768KHz, X-tal is available in SMDK2440 as the RTC clock source.

NOTES:

1. Although the MPLL starts just after a reset, the MPLL output (Mpll) is not used as the system clock until the software
writes valid settings to the MPLLCON register. Before this valid setting, the clock from external crystal or EXTCLK
source will be used as the system clock directly. Even if the user wants to maintain the default value of the MPLLCON
register, the user should write the same value into the MPLLCON register.

2. OM[3:2] is used to determine test mode when OM[1:0] is 11.

RESET LOGIC

The nRESET (system reset signal) must be held to low level at least 4 CLKSs to recognize the reset signal and it
takes 128 CLKs between the nRESET and internal nNRESET. nRESET and nTRST (JTAG reset signal) are
connected through jumper J3-C on the CPU board.

1-6 ELECTRONICS
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S3C2440A ABOUT SMDK?2440 BOARD

BOOT ROM (BANKO)
The data bus width of BANKO can be configured in byte, half-word or word in S3C2440A.

In the case of SMDK2440, half-word data bus width (AMD flash memory), half-word or word data bus width
(STRATA flash memory), and byte or half-word data bus width (Samsung NAND flash memory) access can be
selected by the suitable jumper setting.

AMD flash or STRATA flash memory can be selected by using jumper (J3-B & J4-B) option for boot ROM.
In the SMDK?2440, the data bus width of AMD flash memory is fixed by half-word data width (16-bit) and
STRATA flash memory can use word (32-bit).

But AMD flash and STRATA flash cannot be selected for BANKO or BANK1 at the same time.
Data bus width of BANKO should be set by memory type of BANKO. It is set by OM[1:0](J2-B & J1-B).

nGCSO0 nGCSO0
1 a J4-B
2o
nCE_A16
3
nGCS1 nGCS4
BankO - AMD Flash 16bit
nGCSO0 nGCSO0
1 a J4-B
2o
nCE_A16
3
nGCs1 nGCS4
BankO - Intel Strata Flash 32bit
SOP_nFCE SOP_nFCE
SMC_nFCE SMC_nFCE
BankO -NAND Flash SOP Type BankO -NAND Flash SMC Type

Figure 1-4. SMDK?2440 Board Memory Configurations
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ABOUT SMDK?2440 BOARD

S3C2440A

Table 1-2. Memory Type and Data Bus Width

Pin Functions

J3-B

J4-B

1-2

2-3

1-2

2-3

Descriptions

BANKO/1/4 memory type
selection and data bus width
configuration

Open

Short

Short

Open | AMD

Data
Data

STRATA flash memory : BANK1

flash memory : BANKO

bus width of BANKO : Half-word
bus width of BANK1 : Word

Short

Open

Open

Short | AMD

Data
Data

STRATA flash memory : BANKO

flash memory : BANK4

bus width of BANKO : Word
bus width of BANK4 : Half-word

Table 1-3. Boot Memory Type and Bus width configuration OM[1:0]

Pin Functions J1-B [OMQ] J2-B[OM1] Descriptions
2-3(L) 2-3(L) NAND Boot
Boot memory type and 2-3(L) 1-2(H) Word (32-bit)
bus width configuration 1-2(H) 2-3(L) Half Word (16-bit)
1-2(H) 1-2(H) Test Mode

NAND FLASH CONFIGURATION

Table 1-4. NAND Flash Type Selection

OM[1:0] = NAND Boot Setting (L, L)

J5-B(NCONO0) 2-3(L) 1-2(H)
Normal NAND Advanced NAND
J6-B( PAGE) 2-3(L) 256 1024
1-2(H) 512 2048
J7-B( ADDR) 2-3(L) 3 Cycle 4 Cycle
1-2(H) 4 Cycle 5 Cycle
J8-B (WIDTH) 2-3(L) 8-bit Bus Width
1-2(H) 16-bit Bus Width
J9-B ( NAND Select) 2-3(L) Use SMC NAND
1-2(H) Use SOP NAND

NOTE:

- Jumpers on the base board: J1-B, J2-B, J3-B, ...

1-8
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S3C2440A

ABOUT SMDK?2440 BOARD

GENERAL I/0 PORTS

The S3C2440A's general I/O ports are used for SMDK2440 key interrupt input, normal input and LED status
display. The function of control switch and the status of LED can be defined by user software.

Table 1-5. General I/O Configurations on SMDK2440

General I/O Port Number I/O Type Descriptions
GPF[7:4] Output LED display
GPFO0, GPF2, GPG3 & GPG11 Input Key input pad (external interrupt input pins).

(EINTO, 2, 11 & 19)

U4 (EPM7032) XDMA CHANNEL SELECTION

Table 1-6. U4-C XDMA Channel Selection

Pin Functions J1-C J2-C Descriptions
XDMA channel selection (1-2) (1-2) NXDREQO, nXDACKO
(2-3) (2-3) nXDREQ1, nXDACK1

NOTE:

- Jumpers on the CPU board: J1-C, J2-C, J3-C, ...

ELECTRONICS
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ABOUT SMDK?2440 BOARD

S3C2440A

LCD INTERFACE

TFT/STN LCD controllers are equipped in the S3C2440A. TFT/STN LCD, touch panel and LCD backlight driver

are supported in the SMDK2440.

NOTES:

It is supported 2-type SEC TFT LCD panel(SAMSUNG 3.5” Portrait/256 Color/Reflective a TFT LCD)

LTS350Q1-PD1 Panel with touch panel and front light unit
LTS350Q1-PD2 Panel only
LTS350Q1-PE1 Panel with touch panel and front light unit
LTS350Q1-PE2 Panel only

TOUCH SCREEN

CONG6

A W N P

vyvyYyy

TSYP
TSYM
TSXM
TSXP

Figure 1-5. Touch Panel Film Connector on SMDK?2440
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S3C2440A ABOUT SMDK?2440 BOARD

SPI Connector

Figure 1-6 shows the way SMDK2440 provides SPI (CON15) signals.

CON15

¢—— > SPICLK

<«——» SPIMOSI
—» SPIMISO
<4——p nSS_SPI

a N W N

Figure 1-6. SPI Connector on SMDK?2440

A/D CONVERTER INTERFACE

The S3C2440A has Analog to Digital Converter (ADC). The ADC has 8-ch analog input signals.
The SMDK2440 provides the ADC (CONS) signals as follows:

Table 1-7. ADC Interface on SMDK2440

# of pin | Descriptions | #of pin | Descriptions | #of pin | Descriptions | # of pin | Descriptions
1 AINO 4 AIN3 7 TSXM 10 GND
2 AIN1 5 TSYM 8 TSXP
3 AIN2 6 TSYP 9 EINT20

Downloaded from AFfOW.com.
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ABOUT SMDK?2440 BOARD S3C2440A

SD HOST (MMC) INTERFACE

SD(MMC) is provided by the S3C2440A and SD card socket (CON13) is supported in the SMDK2440

VDD3.3V

11 nCD_SD

10 WP_SD
SDDATA1

SDDATAO

SDCLK

SDCMD
SDDATA3
SDDATA2

© P N W H U O N ®©

GND p—

Figure 1-7. SD Card Socket on SMDK2440

IIC INTERFACE

Serial EEPROM S524C80D80 (KS24C080) access function is provided by SMDK2440 and there is also IIC
interface between S3C2440A and camera module through U37-B (CBTD3306) buffer.

1-12 ELECTRONICS
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S3C2440A ABOUT SMDK2440 BOARD
USB INTERFACE
Dual USB Connector(CON3) for Two USB port A-Type and one USB port B-type(CONS5) are supported by the
SMDK2440.
CON3A VDD5V CON3B VDDsV CONS5
1 —T VvBUS 1 —T VvBUS 1 —Resister
2 |[¢——» DNO(D-) 2 |[¢——» DN1(D-) 2 |[4——p» DNI1(D-)
3 |[4——» DPO(D+) 3 |[4——» DP1(D+) 3 [4——» DP1(D+)
B GND B GND B GND
usB p(; A-type usB po:A—type usB p;t B-type
(USB Host) (USB Host) (USB Device)
Figure 1-8. USB Ports on SMDK2440
You can be select the USB port 1 (DN1, DP1) by Jumper (J14-C, J16-C)

B-Type CON B-Type CON
1 a Ji4-c 1 E Jie6-C
> E DN1 2 E DP1
3 E 3 E
A-Type CON A-Type CON
USB Portl A-Type Connection(USB Host)
B-Type CON B-Type CON
1 E Jia-c 1 E Jie-c
> E DNL 2 E DP1
3 E 3 E
A-Type CON A-Type CON

USB Portl B-Type Connection(USB Device)

Figure 1-9. USB Portl1 Selection
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ABOUT SMDK?2440 BOARD

S3C2440A

UART interface

The S3C2440A UART unit provides three independent asynchronous serial I/O (SIO) ports including IrDA.

In SMDK2440 board, a user can change the ports connected to connectors by setting related jumpers.

Table 1-8. UART Configurations

Pin Functions J16-B, J18-B J17-B, J19-B Descriptions
UART configurations (2-3) (1-2) CON14: UARTO,
CON22: UART1
(1-2) (2-3) CON14: UARTO,
CON22: UART2

CON14 (Female)

///7;;2 nDCD
OoO—— nDTR
O TXDO
O— nCTSO
O—F2— RXDO
O—
O
O——
\_/

mw‘\l‘m‘m‘n—\

NnRTSO
nDSR

5
GND

CON22 (Female)

1«

16 %

12 TXD1(TXD2)
nCTS1

13 RXD1(RXD2)
NRTS1

F—x

o+
5
GND

( ?TiT?Tj)T?}

Figure 1-10. UART Ports on SMDK2440

1-14
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S3C2440A ABOUT SMDK?2440 BOARD

IrDA INTERFACE

IrDA is supported by SMDK2440 and J17-B and J19-B should be set to UART2 (RXD2 and TXD2) for IrDA.

IrRXD IFTXD
J19-B || 1 J17-B |o| 1
RXD2 o| 2 TXD2 o| 2
3 o| 3

RXD2 TXD2

Figure 1-11. SMDK?2440 Board IrDA Configurations

Table 1-9. IrDA Configurations

Pin Functions J17-B, J19-B Descriptions
UART2 (2-3) Set UART mode
IrDA (2-2) Set IrDA mode
ELECTRONICS 1-15
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ABOUT SMDK?2440 BOARD

S3C2440A

EXTENSION CONNECTOR INTERFACE

Table 1-10. Extension Connector (CON10, CON11 & CON12) on SMDK2440

# of pin | Descriptions |# of pin Descriptions | # of pin | Descriptions | # of pin | Descriptions
1 GND 10 DATAS8 19 DATAL7 28 DATA26
2 DATAO 11 DATA9 20 DATA18 29 DATA27
3 DATA1 12 DATA10 21 DATA19 30 DATA28
4 DATA2 13 DATA11 22 DATA20 31 DATA29
5 DATA3 14 DATA12 23 DATA21 32 DATA30
6 DATA4 15 DATA13 24 DATA22 33 DATA31
7 DATAS 16 DATA14 25 DATA23 34 -
8 DATAGB 17 DATA15 26 DATA24 - -
9 DATA7 18 DATAL6 27 DATA25 - -

# of pin | Descriptions |# of pin Descriptions | # of pin | Descriptions | # of pin | Descriptions
1 GND 10 A8 19 Al7 28 nWBEO
2 A0 11 A9 20 A18 29 nWBE1
3 Al 12 A10 21 Al19 30 nWBE2
4 A2 13 All 22 A20 31 nWBE3
5 A3 14 Al2 23 A21 32 nWE
6 Ad 15 Al13 24 A22 33 nOE
7 A5 16 Al4 25 A23 34 -
8 A6 17 A15 26 A24 - -
9 A7 18 Al6 27 nWAIT - -

# of pin | Descriptions |# of pin Descriptions | # of pin | Descriptions | # of pin | Descriptions
1 nGCS2 10 GPG7 19 nXDACK1 28 GND
2 nGCS1 11 GPG2 20 nXDREQO 29 GND
3 nGCS4 12 GPG8 21 GPG5 30 NRESET
4 nGCS3 13 GPG3 22 nXDREQ1 31 VDD5V
5 nGCS7 14 GPG9 23 VDD1.8V 32 VDD3.3V
6 nGCS5 15 GPG4 24 GPG12 33 CLKOUT1
7 GPGO 16 GPG10 25 GND 34 GND
8 GPG6 17 nXDACKO 26 CLKOUTO - -
9 GPG1 18 GPG11 27 VDD3.3V - -

1-16 ELECTRONICS
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S3C2440A

ABOUT SMDK?2440 BOARD

CAMERA INTERFACE CONNECTOR

Figure 1-12 shows the connector pin assignment for camera interface on SMDK2440

o

vDD2.8V Q vDbD5V
CON19
2 1
! 4 3
6 5
$ = = oVDD2.8V

10 9
XCAM_Y1 12 11 XCAM_YO
XCAM_Y3 14 13 XCAM_Y2
XCAM_Y5 16 15 XCAM_Y4
XCAM_Y7 18 17 XCAM_Y6
XPCLK 20 19 XCAMCLK
XVSYNC 22 21

24 23 XHSYNC
XIICSCL 26 25 XIICSDA

28 27

NXDACKO 30 29 NXCAMRST

32 31 XCAMRST

34 33

36 35

38 37

40 39

GND —a

Figure 1-12. CAMERA Interface Connector on SMDK?2440
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ABOUT SMDK?2440 BOARD S3C2440A

IS & AC97 INTERFACE

SMDK?2440 supports the 1IS & AC97 interface. Because AC97 controller and the IIS controller must not be
used at the same time, Only one interface of them should be selected by using following resistor configuration.

Table 1-11. IIS or AC97 Interface Selection on SMDK?2440

AC97 s
RN1, RN3, R280 SHORT OPEN
RN2, RN4, R281 OPEN SHORT
HEAD PHONE
v
VAN
RN1 147 2| 3
AC97 LO 1 8
AC97 RO 2 7
AC97 Ml 3 6
4 5
e VNN
0 (Unload) MIC
2
RN2 1
IIS_LO 1 8
IIS_RO 2 7
ns_mi 3 6
e INANL
0
R280
X97RESETn 0 (Unload) CDCLK
RN3
X97SDI 1 8 12SSDI
X97SDO 2 7 12SSDO
X97BITCLK 3 6 [2SSCLK
X97SYNC 4 5 [2SLRCK
0 (Unload)
R281 0
X2sCDCLK AN\
RN4
X2sDI 1 8
X2sDO 2 7
X2sCLK 3 6
X2sLRCK 4 5
0
Figure 1-13. IS or AC97 Configurations
1-18 ELECTRONICS
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NOTES
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S3C2440A

TOOLKIT AND DEBUGGING

TOOLKIT AND DEBUGGING

SMDK2440 ENVIRONMENT SETUP

The evaluation environments for the SMDK2440 are shown in Figure 2-1. The serial port (UART1) on the

SMDK?2440 has to be connected to COM port of the host PC. This can be used as a console for monitoring and
debugging the SMDK2440. And the USB device on the SMDK2440 should be connected to the USB host of the
host PC for downloading test images.

If you have an emulator such as MULTI-ICE, RealView ICE(RVI) and OPENice32-A900, you can use JTAG port
on the SMDK?2440 to interface the emulator.

I Host PC

MULTI
REALVIEW |
OPENice

-ICE /
CE !
32 -A 900

COM 2

ETH

LPT 1 [= — ==}

USB host

USB cable

RS 232 cable

Adapter DC

9V

| usB host

| | USB device

|[ uarT 1

JTAG

S3C2440A

5V

.3V

2V

Regulator

SMDK

Regulator
Regulators

2440

Figure 2-1. Setup Environment for SMDK?2440 Board
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TOOLKIT AND DEBUGGING S3C2440A

RS232C CABLE CONNECTION

The serial cable is made as in Figure 2-2. The pins humbered only 2, 3, and 5 are used; make sure to check the
cable's connections to prevent other pins from being used.

The UART1(CONZ22) and PC COM1 or COM2 port has to be connected through this cable connection.

For Host For SMDK2440
(Female D-SUB9) (Male D-SUB9)
5 5
o Od O o
O ~ - O
@) 3 3 @)
O O
@) @)
O o1z 2 [© @)
@) @)

Figure 2-2. Serial Cable Connections for SMDK?2440 Board
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S3C2440A

TOOLKIT AND DEBUGGING

USB DOWNLOADER INSTALLATION (ON WINDOWS 98, ME, 2000 OR NT)

To install the USB downloader, follow the steps:

. Configure Boot Jumper Setting (J1-B ~ J9-B).
. Turn on the SMDK2440.

A WN P

7. Run ‘dnw.exe’.
8. Turn the SMDK2440 off and then on.

9. The message ([USB:OK]) in the window title bar indicates that the installation is successfully completed.

. Program the u2440mon.bin into the flash memory of SMDK2440X board.

. If you installed the device driver for SMDK2400X/SMDK?2440X before, overwrite new ‘secbulk.sys’ at
C:\WINDOWS\SYSTEM32\DRIVERS. In this case, the step 6 will be skipped.

5. Connect the SMDK2440X board with the PC (See Figure 2-3).

6. When the USB device driver installation window appears, install the USB device driver (secbulk.inf).
Note: ‘secbulk.inf’ and ‘secbulk.sys’ should be in the same directory (See Figure 2-4).

Add Hew Hardware Wizard

Thiz wizard zearches for new divers for:

SEC S3C2440< Test BEAD

& device driver iz a sofbware program that makes a
hardware device work.

< Hack

L Newt>

Cancel t

Figure 2-3. Add New Hardware Wizard (Window98)

NOTES:

1. If you have installed the device driver before, replace the old 'secbulk.sys' in C:\WINDOWS\SYSTEM32\DRIVERS with

the new 'secbulk.sys'.

2.  The maximum speed of the 'secbulk.sys' with SMDK2440 will be about 980KB/S.

3. 'dnw.exe': PC USB/serial downloader program.
4. 'secbulk.inf' and 'secbulk.sys': PC USB driver.
5. 'u2440mon.bin": S3C2440A USB downloader firmware.
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TOOLKIT AND DEBUGGING S3C2440A

Add Hew Hardware Wizard

Wimdois will 2esrck far new divers in it driver databaze
on your hard drive, and in any of the following selected
locations. Click Mext to start the search,

[ Floppy disk drives
[~ COROM drive
2 Microzoft Windows: Update

M Specily a location:
|E:anrkxzaamus Bdowrlnader :I

. Browse. .

< Back | Meut = | Cancel !

Add Hew Hardware Wizard

Windows diiver file zearch for the device:

SEC S0C Test Board

Windows 1z nows ready to install the best diver for this
device. Chck Back to zelect a ditferent diver. or click Mext
to continue.

Location of driver:

= CAWORKA244MUSEDOWTNSECBULKLINF

< Back

LCancel !

Figure 2-4. USB Device Driver Installation
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S3C2440A TOOLKIT AND DEBUGGING

Add Hew Hardware Wizard

% SEC S50C Test Board

Windaws haz finizhed installing the zofbware that pour new
hardware device requines.

< Black Finizh

Figure 2-4. USB Device Driver Installation (Continued)

CONFIGURING DNW
To configure the DNW, which works as USB and serial download utility, follow the steps:
Run the DNW.

2. Select Options from the Configuration menu (See Figure 2-5).
Configuration - Options

3. Select Baud rate for serial communication.
Serial communication properties of the DNW are as follows:
Data bits:8-bit / Stop bits:1 / No flow control

Select a COM port of the host PC to communicate with the SMDK2440.
Set USB download address.
Click the OK button.

ELECTRONICS 2-5
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TOOLKIT AND DEBUGGING

S3C2440A

Serial Port USE Port

Configuration Help

_ DNW v0.50A [COMI1.115200bps] [USB:0K]

SRRt v mem e e e I o s e e e

- [B]X]

UART/USE Options

—Serial Port
—Baud Rate | - COM Port | |
& 115200 & COM 1 Cancel I
 L¥GO0  COM 2
38400  COM 3
19200 " COM 4
14400
9600
-USB Port
Download Address |0x30000000

Figure 2-5. Setting UART/USB Options
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S3C2440A

TOOLKIT AND DEBUGG

NG

CONNECT HOST PC AND SMDK?2440 WITH DNW

After setting UART/USB options, users can activate UART and USB communication.

1. Select Connect from the Serial Port menu.
Serial Port > Connect

2. Power on the SMDK2440 (See Figure 2-6).

ool DNW ¢0.604 [COMI1.115200bps] [USBE:0OK]
Serial Port USB Port Configuration  Help

EBX]

DIUH UPLLA
MPLLUal [M:58h,P:1h,S8:1h]
CLEKDIUH:3h

FCLE=192HHz,DHA mode
UsB: IH EHDPOINT:1 OUT_EHMDPOIMT:3
FORHMAT: <ADDR{DATA) :4>+<SIZE{n+18) 4> +<DATA:n>+<C5:2>
HOTE: 1. Power offfon or press the reset button for 1 sec
in order to get a valid USB device address.
2. For additional menu, Press any key.

USB host is connected. Waiting a download.

Figure 2-6. Power On Screen
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TOOLKIT AND DEBUGGING S3C2440A

INSTALL ARM TOOLKIT
First of all, install ARM toolkit 2.51, ADS (ARM Developer Suite) 1.0.1 or ADS1.1.

If you installed ARM toolkit 2.11a, then Makefile has to be changed a little. The toolkit 2.11a cannot support
fromelf.exe utility. We recommend ARM Developer Suite 1.0.1, which is used in our development environment.
We also recommend ADS 1.1.

The DOS environment variable has to be changed as follows after the installation of ARM toolkit 2.51.
SET ARMLIB=C:\ARM251\LIB\embedded

SET ARMINC=C:\ARM251\INCLUDE

HOW TO BUILD EXECUTABLE IMAGE FILE

Executable image file can be built by using the ARM Project manager or makefile. First, you have to build ELF
format image (*.ELF or *.AXF). An ELF format image can be used for the ARM debugger directly. The binary file
(.bin file) can be extracted from ELF format image.

First of all, you have to download S3C2440A evaluation source code and any other utilities from our web site
(www.samsungsemi.com). They are helpful for you to understand the development environments of S3C2440A in
an easier way. The distributed evaluation source code consists of following directories.

Directory Description
BMP Graphic header file converted from BMP file

obj Object files

err Error files

BUILDING 2440TEST.AXF (OR 2440TEST.ELF)
To build the sample source code, 2440TEST, run Makefile using the following commands.

cd 2440Test
armmake —a

or

cd 2440Test
make clean
make

After the procedure, 2440TEST.AXF (or 2440TEST.ELF) and 2440TEST.BIN image files will be seen in
2440TEST directory. The 2440TEST.AXF (or 2440TEST.ELF) file is used for ARM debugger.

The 2440TEST.BIN file is used for downloading through USB.

2.8 ELECTRONICS
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S3C2440A TOOLKIT AND DEBUGGING

EXECUTING 2440TEST WITHOUT ARM MULTI-ICE OR OPENICE32-A900

First, U2440MON has to operate on ROM. U2440MON will be ready to receive 2440TEST.BIN. U2440MON will
launch 2440TEST.BIN after receiving 2440TEST.BIN.

To download 2440TEST.BIN through USB, after connecting the host PC and the SMDK2440 with the DNW follow
the steps below:

1. Select Transmit from the USB Port menu.
USB Port - Transmit

2. Select 2440TEST.BIN (See Figure 2-7).
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TOOLKIT AND DEBUGGING

S3C2440A

= DNW v0.50A4 [COMI1,115200bps] [USB:OK]

EEX

Setial Port USE Port Configuration  Help
s
f——_———_——————— e +
| 53c2448X USE Downloader ver RO.81 2883 May |
f——_———_——————— e +
FCLK=192MHz ,DHA mode
USB: IH EHDPOINT:1 OUT_EHNDPOINT:3
FORMAT: <ADDR(DATA) :4>+<{SIZE{n+18) :4>+<{DATAIN>+<{C5:2>
HOTE: 1. Power offfon or press the reset button for 1 sec
in order to get a valid USB device address.
2. For additional menu, Press any key.

USB host is not connected yet.
USB host is connected. Waiting a download.
How, Downloading [ADDRESS:30000000h,TOTAL:398118]
RECEIVED FILE SIZE: 39811B{1816.1KB/5,8.45)
How, Checksum calculation
Download O.K.
[SHDKZ448 Board Test Program Uer 8.8]
[Fclk:Hclk:Pclk]=[283.2:181.6:58.8]Hhz
[Uc1lk=48.8Hhz]
d:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone
4:nWAIT test 5:Hand test 6:Program Flash 7:DHA test
8:FIQ test Q:EINT test 18:Cpu speed test 11:Power/Clk test
12:Lcd test 13:Camera test 14:5P1 Test 15:IIC Test
16:RTC Test 17:IrDA Test 18:5D test 19:ADC test
208:ADC TS test 21:Timer test
Select the function to test : e

Figure 2-7. 2440TEST Execution After its Downloading through USB
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S3C2440A TOOLKIT AND DEBUGGING

HOW TO USE ARM DEBUGGER WITH ARM MULTI-ICE

If you have built 2440TEST program without any error, you can find 2440TEST.AXF in 2440TEST directory. The
generated image file will be downloaded to SDRAM memory on the SMDK2440 by ARM debugger through MDS
like a MULTI-ICE. Next, you can start to debug the downloaded image using the ADW (ARM Debugger for
Windows).

If you didn’t apply the patch for Multi-ICE v2.2, you must follow the below procedure. But, if you were applied the
patch for Multi-ICE v2.2 which can download at http://www.arm.com without payment, you can very easily to use
the MULTI-ICE. Because, you can setup the MULTI-ICE server program by “Auto-Configure” menu.

PREPARING AND CONFIGURING ARM MULTI-ICE
1. MULTI-ICE will be connected through JTAG port on the board. Connect all cables properly following its
manual.
Start the ARM MULTI-ICE Server (Double click the MULTI-ICE Server icon).
Select Load Configuration from File menu and load 2440.CFG (See Figure 2-8).
File > Load Configuration
4. Contents of 2440.CFG are as follows:

[TITLE]
S3C2440/S3C2440 TAP Configuration

[TAP 0]
ARM920T

[Timing]

Adaptive=OFF
5. Select Start-up Options from Settings menu.

Settings - Start-up Options
6. Start-up Options dialog box is displayed (See Figure 2-9).

Now you can select Load Configuration from Start-up Configuration and browse 2440.CFG
7. Start ARM Debugger using ARM debugger icon

Also, you can start the debugger at DOS command window by typing adw 2440TEST.AXF.
If you use ARM MULTI-ICE for the first time, you have to add Multi-ICE.DLL to ADW.

8. When ARM Debugger is started, it will load the image code to the Armulator (The Armulator is software
emulator for ARM920T CPU).
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S3C2440A

Log

Exit

Load Configuration, .,
auto-Configure
Suto-Configure at 20kHz

Beset Target

Set Log File, .,
1 2440, cfg

% AHM - Multi-ICE Server

File Miew Bun Control

Crl+L
Cirl+4,

Seftings

Help

Ctrl+R

-

i aticn

Loads a configuration file

Input bits

R

Figure 2-8. Load Configuration

Start-up Options

Metwork Seftings
v iBllow Netwaorl: Connections:

v Start Portrmap Service

Start-up Configuration
" MNone
= guto-Configure
" Auto-Configure at 20kHz
f+ Load Configuration
Loaded File

|Cihulti-ICEY 2440, cfg

Browse, .,

Cancel
Help

Figure 2-9. Start-up Configuration
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S3C2440A TOOLKIT AND DEBUGGING

CONFIGURING ARM DEBUGGER FOR ARM MULTI-ICE

In order to access a remote target, you should configure ARM Debugger for Windows (ADW) or ARM Extended
Debugger(AxD). There are two kinds of ADW: one for Software Development Toolkit (SDT) and the other for ARM
Developer Suit (ADS). These two kinds of ADW are basically same except some trivial differences. The below
explanation will be described with AXD of ARM Developer Suit (ADS).

The MULTI-ICE interface unit must also be configured for the ARM core in the target system. The ARM920T core
is contained in the S3C2440A on the SMDK2440 board.

To configure AXD Debugger using the MULTI-ICE interface, follow the steps:

1. Select Configure Debugger from the Options menu.
Options -> Configure Target

2. Debugger Configuration dialog box is displayed (See Figure 2-10).
If there is no Multi-ICE in the target environment, then you have to select Add button and Multi-ICE.DLL.
— ARMulator: lets you execute the ARM program without any physical ARM hardware by simulating ARM
instructions in software.
— Multi-ICE: connects the AXD Debugger directly to the target board or to a MULTI-ICE unit attached to the
target.

Select Multi-ICE from Target environment, and click the Configure button.

Configure ARM Multi-ICE dialog box (See Figure 2-11).
— Connect page: select your host and MULTI-ICE communication target configuration.
— Processor Settings page: set the cache clean code address.

5. Select Advanced from Debugger Configuration dialog box (See Figure 2-12) and configure it.
— Endian: little (If the big endian is used, Endian: big has to be selected.)

6. If you click the OK button on Debugger Configuration dialog box, the debugger will be restarted. The restarting
dialog box is displayed and numbers are rapidly changing, indicating that it is reading and writing to the target.
This means that the executable image file is downloaded to the SDRAM code area.

This configuration is initially done and the setting is saved, which relieves the user of repeating another
configuration next time.
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TOOLKIT AND DEBUGGING

S3C2440A

Choose Target

Target Environments

Target | ROl | File | Version |
alP 1.1 Co,, Whinwhemote_A, dll 1.&.0,805
ARMUL L1 CiniverMulate. ol 120837

Connect the ARM Debugger to a Multi-ICE unit attached to target hardware, Ensure that
the unit is powered up and that the server has been configured,

Rernove
Fename
Save bs

K I Cancel Help
Figure 2-10. Debugger Configuration: Target Page
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TOOLKIT AND DEBUGGING

ARM Muli-ICE V22,3 (Buwild 118560

Connect | Processor Semings | Advanced | Board | Trace | 4] F] Connect Processar Setings | Advanced | Board | Trace | 4]
Loetior: ol MHCE :
S0 Do using e MUBHLE corracied 1o - m; W'ﬁl"mlwmﬂ'-
Thiz compauter | iz
Salacl g rewve locabon [or updated Cachs clan cods addiess
R et | | T b meckdogeies off 1 28 (bt ngion of seadabebs. writable
|- The conpeier. ..J &nather congeter | remory that WulHCE wres bo clesn e procsssor cadhs,
| and b eslat somes pores. T our spplostion nsk not use
i : | thiz imgion. The defad i (50
Evice selechon |
5 fddnss ewadecimal | TITTEN]
Dipdra sy thes puEcEssin |
ARMIZOT en TAPD  Gesie | H Pt
Selert o roi pIOCEEOT IV edmscien, WalH-ICE wall aiiei| Syl Fasel valhis
| bamak panid or addiam O whan & debugger corneciz. Thic
- 4 The congute: vall affect the other poc ¥ i 1 v syshain
B TAP 0: ARM320T |
i ekl qpainm on et
LConraction rems '
b SAbae - et M 1 e o sav |
Figure 2-11. ARM Multi-ICE: Connect Page and Processor Settings Page
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S3C2440A

ARM Multi-ICE ¥2.2.3 (Build 1188)

Target Settings
@@ * | ittle-endian
" Big-endian

[ Mever uze zoftware breakpointz

FRead-ahead Cache

The read-ahead cache improves the
perfarmance of your debuager by caching
recently-read memary.

B

[w Start-up with cache enabled

Debugger Interface Settings
& “You can select the interface used to
communicate with the debugger. Select
Automnatic for AR debuggers.

f+ Automatic Currently using:

" RDI15 RDI 151

" RDI1.51

[v Beport non-fatal emors on startup

2)X
"]Eh:uard | Trace ]ﬂﬂ

Fo|

=i =5

4

| | EEE

Figure 2-12. Debugger Configuration: Advanced Page
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S3C2440A TOOLKIT AND DEBUGGING

EXECUTING 2440TEST.AXF USING ARM MULTI-ICE

1. Initialize internal variables of the debugger. After a downloading, several windows are displayed, such as
Execution window, Console window, and Command window. In Command window, you should initialize the
internal variables of the debugger, "$semihosting_enabled" and "$vector_catch", by entering the following
command:

swat $vector_catch 0x00

swat $semihosting_enabled 0x00 ;To use all H/W break points
swat psr %lFt_SVC ;To disable all interrupts

com swat psr %IF_SVC32

Or, you can initialize these variables as follows:

First, create a text file named "2440norom.ini", which includes the commands described above. Then, enter
the following command in the Command window (See Figure 2-13):

obey C:\WORK\2440\2440norom\2440norom.ini

For more information about these steps, refer to the reference document released by ARM.
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Figure 2-13. ARM Extended Debugger Window (AxD): Command Window

2. Set breakpoint at Main in 2440TEST.c as follows:
break Main

Execute the program by clicking Execute menu - Go. The program execution will stop at Main( ).

Now, the downloaded image file will run on SDRAM area. 2440TEST program running status can be
monitored on the DNW.
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S3C2440A TOOLKIT AND DEBUGGING

MULTI-ICE CHECKPOINTS

1. Error messages

Refer to Error Messages of the Multi-ICE user's guide. If you cannot solve the problem by using the instructions in
the user's guide, then apply the 'Force 4-bit access" option.

Port Settings @E|

Port Address
N - Cancel

W Faorce 4-bit access Help

Current Port Mode
|4-hit

2. Multi-ICE current consumption problem

Multi-ICE draws the Multi-ICE operating current from a target board. The current is about 130mA at 3.3V. If the

target board cannot supply the 130mA, an external power supply must be used for supplying the current to Multi-
ICE.

3.nTRST, TMS, TCK and TDI pin connections

TMS, TCK and TDI pin must be pulled-up with 10K registers. If the Multi-ICE is not used when development is
completed, nTRST must be 'L' level at least during the reset.
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TOOLKIT AND DEBUGGING S3C2440A

EXECUTING 2440TEST.AXF USING ARM REALVIEW ICE (RVI)

1. Initialize internal variables of the debugger. After a downloading, several pane are displayed, such as Register
Pane, Call Stack Pane, Watch Pane, Memory Pane and Output Pane. In cmd tab of Output pane, you should
initialize the internal variables of the debugger, "@ SEMIHOST_ENABLED " and " SEMIHOST_VECTOR ", by
entering the following command:

setreg @SEMIHOST_VECTOR=0x0
setreg @SEMIHOST_ENABLED= 0x0 ;To use all H/W break points
setreg @CPSR=0xd3 ;To disable all interrupts

Or, you can initialize these variables as follows:
First, create a text file named "2440norom-rv.inc", which includes the select with window environment. More

detail inform, you can get the RealView Debugger Manual by ARM.

1. Select “Include Commands from File...” from the Debug menu.
Debug -> Include Commands from File...

2. Select “2440norom-rv.inc” file from the file open dialog box.

For more information about these steps, refer to the reference document released by ARM.

2-20 ELECTRONICS

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
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HOW TO USE RealView Debugger (RVD) WITH RealView ICE(RVI)

To connect to your target hardware using a RealView ICE interface unit, you use the same RealView Debugger
features that you use for any other target. You must ensure that you use the RealView ICE target vehicle. To do
S0, use the nodes in the Connection Control window that are descendents of the ARM-ARM-NW target vehicle
node, as shown as following.

When connecting, you might see the error shown as following. This error appears when the software detects that
there is already a connection to the target. This might be because someone else is connected to the target, or it
might be because a connection has been left open by software that exited incorrectly.

New target vehicle node

%> Connection Contol [mhardyirvdebug. brd]

Hame / | Description

-RE. ARM Ltd. FDI targets

EI-F% TWEL Connection Broker

= -ARM-NT RealViewICE

/—-%Reaﬂfiew ICE ARM TTAG debug interface (TCP/IPR)
~#fv| ARMOZ0T 0 ARMSZ0T on 172.16.6.65

New access
provider node

1 I 4 [\Connec‘f ’{Sync‘h‘f' ll .’..I

A\

New target node

CONFIGURING REALVIEW DEBUGGER FOR REALVIEW ICE

To debug the target board with RealView ICE(RVI), you should configure RealView Debugger(RVD). As RealView
ICE should be connected through JTAG port on the board and switched on.

To configure RealView Debugger(RVD) for RealView ICE interface, follow the steps:

1. Turn on the power (Target Board)

Ensure that the target is correctly connected and powered, then turn on the power to RVI. This will take
approximately 30 seconds. You can tell this has completed as one of the LEDs beside the JTAG connector will
come on (after first flashing, and then switching off for a short time). You must wait for this to complete.

2. Launch RVD and access the Connection Control Window
Select File -> Connection -> Connect to Target to launch the Connection Control windows.
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Click on the cross to the left of the ARM-ARM-NW entry to display the RealView ICE brach.
£ Connection Control {MMyunghui_RyWredebug, brd)
Help
Name | Description
EARH—A—RR ARM Ltd. FDI targets
@ARHulatDr ARM instruction set simulator
EI-Server Connection Broker
%’lncalhu:ust Simulator Broker
EARH—ARH—PP Multi-ICE direct connect
&ARHDAK_HIEE Multi-ICE direct connect [(AFM+0ak)
EH ARM-VIA-LE MotorolasMacraigor Wiggler emulator
ZZMOT WIGGLER Macraigor Wiggler
EHeR ARM - ARM -1 FealViewICE
' RealView ICE APM JTAG debug interface (TCP/IP) |
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S3C2440A TOOLKIT AND DEBUGGING

3. Create a new JTAG configuration file
Click on the cross to expand the RealView ICE branch.

A List Selection dialogue will appear:

E| List Selection
Target connection error; Could not load the file CProgram Files\ARME VDN oret] 7
1alwvin_32-pentiumetcrvirve .. See output [og for details. ou can:

Retry (vou fix the problem first)
Edit Board-file to give the specific pathname.
iConfigure Device Information...

Ok | Cancel | Help |

Select Configure Device Information... and click OK.

4. Configure the RealView ICE interface unit

The RVConfig dialogue should now be visible. Locate the RVI unit on the network by using the Browse button.

A. Connecting over a TCP/IP network
Click on the Browse button. The TCP/IP Browse dialog appears, and your computer starts scanning the
TCP/IP network for available RealView ICE units, adding them to the dialog as it founds them.
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C=RWConfin - CWProgram FilesWARMWR VDT oret |, 150 win_32-pertiurntetc v, ree. =] E2

—Connection Type

) =6 | =l
aEan |
& TCRAP |
IP &ddress /£ Host Mame
Browse, .,
Comnmnect,, Discannect |

4
[~ TCF/IP Browse
Scanning TCPAP, ..
fFound.. .1
L 192,188, 1,222 <RV
IP &ddress / Host Mame |1EIE, 1681, 222 <R\
I Stop | Cancel Help
B. When you have chosen the RealView ICE unit that you want to use, click Connect. A connection is
established to the unit.
2-24 ELECTRONICS

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

S3C2440A TOOLKIT AND DEBUGGING

[=RwConfig - C%Program FilesWaRMyRYDW Cores 1, 7 150 win_32-pentiurm,.. =]

Eile  Miew Help

— Caonnection Type

 USE [ =1

Scan |

o TCRAR |192.IEB.1.222 <AV
IP address / Host Mame

Erowse, .. |

Connect. .. I Qiscnnnectl

After connection, you can see the following screen.

C=RWConfig - CProgram FilesWARNYWR VDM Coradtt, 74 50 win_32-pentiurntetcite, rve =

File Miew Help

=-RealView ICE: (TCH/AP 152, 168, 1,222
=

Scan Chain Configuration

L0 W

. Advanced T&P 1D | Device ID Cade |IR Length | Qptions | Template
i LIMEMNOWN Dx00324090 4

Auto Configure Scan Chain | Device Prnper‘ties,,,l Move Up |

&dd Device,..| Remove Devicel Mowve Down |

JTaG Clock Speed

 Adaptive ¢ BMHz ¢ 50 MHz

¢ 20kHz & 10MHz  Other iMHz Eef |

C 1kHz ¢ 20 MHz

Click the Connect and then click Auto Configure Scan-Chain

Now RVI should connect to your target board: -- Generally Device with ARM cores. Now, the RealView
Debugger cannot recognize the Samsung ID code. So, you must add the new device by handcrapt.

Click Remove Device, and Add Device button.
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Now you can select the ARM core by handcrapt for your target.

(= Add Device

—Device

&+ Registered Devices

-ARM T
-ARMITI

-&RM7
ARkAG

T ST

- BRMYZET

- BRAMIZEES -5
- BRRSA0T

- BAMYABE -5
- ARMIERE -5
- ARMIES-3

- ARMYE -3

- ARMITDMI

~ Custormn Device

Device Hanje [UMKN O
[E Lemngth 4 =

Help

(]9 | Cancel |
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[=R¥Config - CH#Program FilesWARMWRYDW Coret], T 1 50 win _32-pentiumetcitrv, roc =

File Miew Help
E--Hea!\-’iew ICE: {TCP/P 192 168, 1,222
E I2vIEE S Scan Chain Configuration
L. Advanced T&P ID | Device |0 Code IR Length | Options | Template
4| | >
Suto Configure Scan Chainl Device F‘rnperties...l Move Up |
&dd Device,.. | Remove Devicel bove Down |
JTéG Clock Speed
¢ Adaptive ¢ EMHz ¢ B0 MHz
¢ 20kHz = 10MHz " Other 'MHZ et |
= 1MHz 20 MHz
A
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1. Configuring Device

C=RWCanfig - C#Program FilesWtARMYWRYDWCorettt], it 150% win _32-pentiurmietc i, rvc =

File Miew Help

RS ACS Device: ARMS20T using the ARMS20T template version 1:0:0

AEU:EE?;?:IEDT Iterm Yalue

Code Sequence Code Address 0« 31FFFFO0
Code Sequence Code Size (= 000000FF
Code Sequence Timeout (ms) 3000
Bvpass memory protection when in debug ™ True/False
lgnore bad JTAG IDCODE [T True/False

Use watchpaint for software breakpaoints | True/False

v
Enter the value Ox33FFFF0O in the Code Sequence Code Address Item.
Enter the value 0OXxO00000FF in the Code Sequence Code Size Item.
Select File -> Save before File -> Exit.
Now, save the current configuration and close the configuration dialogue.
ELECTRONICS
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%o Connection Contral (Myunghui_Fyitredebug, brd)

|Descriptian

ﬁHDT WIGGLER
E}%ARH - LRM-HT

FealView ICE

ARM Ltd. BFDI targets
ABM instruction set simulator
Connection Broker
Simualator Broker
Milti-ICE direct connect
Milti-ICE direct connect (ARM+0ak)
MotorolasMacraigor Wiggler emulator
Macraigor Wiggler
FealViewICE
ARM JTAG debug interface (TCPA/IP)

@[] ARMaz0T 0

APMOZ0T on 192.1658.1.222

2. Connect to the target

Return to the RVD Connection Control window and expand the RealView ICE branch, then
connect to the target:

Click ARM920T_0 item.

% Connection Contral (Myunghui_Fyredebug, brd)

|Descriptiun

ﬁHDT WIGGLER
E%ARH -LRM-NU
RealView ICE

AFM Ltd. BDI targets
AFM instruction set simulator
Connection Broker
Simulator EBroker
Multi-ICE direct connect
Multi-ICE direct connect [(ARM4-0ak)
Motorola/Macraigor Wiggler emulator
Macraigor Wiggler
Feal¥ViewICE
AFM JTAG debug interface [(TCE/IP)

# 0 ARMOZ0T 0

APMAE0T on 192.165.1. 222
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3. Confirm the connection

Now, your RVD, RVI, Target board connection were completed and you can see the following figure :

B pe D1 Fpd Yew Pt Jeols [sdeo el -
DEFE "R IBPMPREYE $ 3L ST HNE - [FRE B & ae e

_h: mourss for cereseler Alnkmeers :]

Click o Leswd "[:'ieackbooki@Wintce’ =eastonlilick L% cmlendar. m<E 2 | [ pl PR E ] &

ATFARETIAT 2I0E

| HMI  F i

AL AR i Sk

LELRESS L) LR LS L]

imme ¥ a

ATIAITEELS ECERALTTIN

(2 [ ]

Fo2lATdEEs
WEEW FI| 1k #TATE AOSE
L1900 ERA EB4 &FE  E¥C

ils - 0| 4| o cae TE J Cacte Cpartions T 4 | =
=
o Bn DM LAF: Tlakrosn Locwtion
=il
=
m ¥ SERFSC Foirne § Ll
1 cemdbsasrd "C: i Progres Files ARAET, Core 't 0_To LS win 12-pancoos homs\ Bpngho Byt cvdsbrag bad™
x cogran. Filea AP, Core 1. Tl 30 win_12-pent i’ bone \Bpngherd Pyl g bd™
F BEnILEoarE §
- ERL A:Hm:
AN Fawl¥iew ICK
Base HM: T1 Ferw [=0L
TULHETAF Bewi L, D
Ficewaors: I.1.0, Feos, Foild LI
Cogyright KFA Limiced ZEDE, 5303
Atbarkes] br rbopped dewice
MATRiisi We SLSTNTeap 6 Top_ ol _wSmiiy J=Cifd] - #&lllag Bop 6L _maif Do @EETEEA
Hadez Licels Endian
] n
For more infermuian, select Help from Moy n L%l | | | [
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HOW TO USE ARM DEBUGGER WITH OPENICE32-A900

Followings explain how to download the compiled image to SDRAM memory on the SMDK2440 by ARM debugger
through OPENice32-A900, an emulator for ARM processor.

CONFIGURING ARM DEBUGGER FOR OPENice32-A900

To debug the target board with OPENice32-A900, you should configure ARM Debugger for Windows (ADW) or
ARM Extended Debugger (AxD). As MULTI-ICE, OPENice32-A900 should be connected through JTAG port on the
board and switched on.

To configure ARM Debugger for OPENice32-A900 interface, follow the steps:

1. Select Configure Debugger from the Options menu.
Options -> Configure Target

2. Debugger Configuration dialog box is displayed (See Figure 2-14). If there is no OPENice32-A900 in the target
environment box, then you have to click on the Add button and select OPENice32-A900.DLL.

— ARMulator: lets you execute the ARM program without any physical emulator by simulating ARM
instructions in software.

— OPENIce32-A900: connects the ARM debugger to OPENice32-A900 attached to the target board.

3. Select OPENice32-A900 from the Target environment box, and click the Configure button.

Targef Enviranments
Targat | Rl |
v

lan [ Add |

Remova |
Remparms |

_Ea'.ne B ]

Configure |

Wou can use tha ARM lflal:ulﬁger with DPEMica3Z,
This supporis all funclions of AR debugger
bl sermihesting,

Cance Help

Figure 2-14. Debugger Configuration: Target Page
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4. ConfigureOPENice32-A900 dialog box (See Figure 2-15, 2-16).
— Remote page: select the connection to OPENICE32-A900.

OPENHIcad?-A900 ver. 1.41 for ADW & A5D

Remiole | [ bugger |

Aemole Set
i Saerial Port Baisd Rale
| | | |
 USH
Address
= Ethernat |Fry 1] [u] |
Sen IP Address | Get 1P Address

Sk | Flash config | Help

gl | =

Figure 2-15. OPENice32-A900 Configuration: Communication Setting Page

— Debugger page : set the Endian and decide where initializes S3C2440A without any boot ROM.

Endian : little (If the big endian is used, Endian: big has to be selected.).
It should be matched with the option that you set in the compiler.
To init SMU : If you want to initialize S3C2440A on the board without any boot ROM, check it and set
SMU in the SMU page, (Don'’t check it in this application.)
Flash download : If image file will be downloaded to a flash device, check it and set options in the
Flash config page. (Don’t check it in this application.)

Figure 2-16.

OPENHIcadI?-A900 ver. 141 for ADW E AT

Femole Debugger

Bag Clock [ 10

Byleass
i~ Big Enclian

f+ iile Endian

OPENice32-A900 Configuration: Endian and SMU Setting Page

S | Flash config | Help

MHz I~ Toinit Sk Chack |
I~ Flazh download

Debugger

fw A0S 1.0 or e {edl 1.51]

gl | =
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— SMU page: set SMU of S3C2440A. Select SMDK2440 or S3C2440A from the device name and modify the
values.(No need to set it in this application). SMU of S3C2440 is the same as S3C2410. So, if you cannot
find S3C2440 from the device name, then you may select SMU of S3C2410 instead of S3C2440.

OPENIzed2-A900 wver. 1,41 for ADW & AXD

Remaote | Debugger SMU | Flash config | Halp |

Davice name (50, L0 ﬂ 43 Dev, Update |

Mo | Register dddress | Walug | Ak, | Bize | -

l 'F"IﬂCt-ﬂ E0 1 [ T

@ INTMSE 4000008 fittitd AW A

Uz N T=UEMESE Qa0 e [ T

M LOCKETIME 400000 HE A4

05 MPLLCOMN A4 Lolal B d

& EWSCON 4000000 0 B 1

0oF  BANECOND 4B0000CY M B4

W BAMKCONI 4000006 RS A

B BANKCOMN? A300000: Wl B4

10 BAMECONI 45000010 W0 Bw 4

Il BaRECOMNA 4B000014 ml RS 4

12 BANECONS 4000018 i B 4

13 BAMECONE 4300001 ¢ s Bew 4

14 BANECONT 4E000ED lE00g =5 4

15 HEFRESH 48000024 acODOOD AW 4 v
New | Add | Delete |

a2 e |

Figure 2-17. OPENice32-A900 Configuration: SMU Setting Page

— Flash Config page: set options for Flash download. (No need to set it in this application).

OPENIced2-A900 wver. 1,41 for ADW E AXD

Remate | Debugger | MU Flash config | Halp |

Davice [AmZ0VE00EE - I Download
Eraze Ceala bus widsh
i~ Setlor Block) & Chip i = 160l  32hi
AdidresaiEag)
Flash base |00000000

AaM base |I[[IIIII FAM size |3=FFFFF

a3 o |

Figure 2-18. OPENice32-A900 Configuration: Flash Configuration Setting Page
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TOOLKIT AND DEBUGGING

S3C2440A

5. If you click the OK button on Choose Target dialog box (See Figure 2-19), the debugger will be restarted. The
restarting dialog box is displayed and numbers are rapidly changing, indicating that it is reading and writing to
the target. This means that the executable image file is downloaded to the SDRAM code area.

Choose Target

Target Environments

» . Please select a target environment from the above list or add a target
\l;) environment to the list, Mote that a target environment has to be configured at
least once before it can be used,

e

Target | RDI | File | “ersion | Add
&0F LET O WBinWRermote_A dll 1,210,805
ARMUIL 151 CH WBintaRMulate, di 120,837 TS
Fulti-ICE 151 O whduli-ICE dll ¢.2.3. 11838 =
. UFenlcedd 1,51 i a1 i LAl

Cancel

Rename
Save &s
Configure

Help

Figure 2-19. Debugger Configuration: Choose Target

This configuration is initially done and the setting is saved, which relieves the user of repeating another

configuration next time.
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EXECUTING 2440TEST.AXF USING OPENICE32-A900

1. Select Load Image from the File menu and select the compiled image (2440TEST.AXF). Then it will be
downloaded to the SDRAM on the board.

Execute the program by select Go from the Execute menu.

Now, the downloaded image file will run on SDRAM area. 2440TEST program running status can be
monitored on the AXD.

i A LALINDY - CWYHILEEY SIC 244008 2840 T st - rW 2420 Te st_Now e J0DDDD00Y 244(Hes1. c ]
@ Fil= Search  Processor Wiews Systemn Viess Egecute Opfons  Hindow  Hels - & X
eipE| | o & |of| | | Gl | BBDREED |Eoa@o=E | k] #l@el F o
Taegst | image | Fiks | Class |
e AU
AN - Aeglsters 10612 58, 20 B fvnid *|Rkc_Teat, "ETC Test ", ﬂl
[ - | == (void ) IEDA_Teat, “IihA Tes: "
BTl e alus " ] [void *|Tese 20T, &l paare ol
El-fareans l---1 21 fvnid T Test_kdc, ~ADC TEEE -
an] M ADDEECETD w2 [void ¥|Tesc AdcTs, A TH Cest "
el 1 3D0EI0AL il (void = Tese_TimeE, "TiEEE CESL -,
[ N=000ocann i
e Ox300E3I0AL 25 0.0 JI
] m=OOG5080 ﬁ i
LS (kD DO & ol 73T O 0 0 O e
£ 0% 000000 o j
T N=FEFFFFIT i}
5=} O D DDA 0 1L =odd Meimiwaid)
e NxFFFFFFrT - 102
rio OxO0000000 a ink L7
el s 0 OO0 :g-: unFignad ink spll_wvel;
1d F] N O DDCERID = i
£b3 0%33FFER00 e Lud_briaplugtet) :
Cid % 00E0E A4 104 44 PE7 imic. DD owoke an. -1
e (e 300049 4 v |4 e I N
System Ouigul Manisar
Al Log | Detesg Lag |
Log file:
| OO Pl i 20000 w1 A mappostesd b ALY Sppters G Lkl i Korss A
Lisths Eredien  Lioedesob LYEE Fial SN0
Fiiwdang Wer 1.26 .
| ¢ »
Feor Help, press Fl Liree ME, Col D OPprdce®® ALICO Zdd08est and
Figure 2-20. ARM Extended Debugger (AxD): After Downloading
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TOOLKIT AND DEBUGGING S3C2440A

DEBUGGING DOWNLOADED IMAGE IN ADW OR AXD

Stepping Through Program
To step through the program execution flow, you can select one of the following three options:

— Step: advances the program to the next line of code that is displayed in the execution window.

— Step Into: advances the program to the next line of code that follows all function calls. If the code is in a called
function, the function source is displayed in the Execution window and the current code.

— Step Out: advances the program from the current function to the point from which it was called immediately
after the function call. The appropriate line of code is displayed in the Execution window.

Setting Breakpoint

A breakpoint is the point you set in the program code where the ARM debugger will halt the program operation.
When you set a breakpoint, it appears as a red marker on the left side of the window.

To set a simple breakpoint on a line of code, follow these steps:
1. Double-click the line where you want to place a break, or choose Toggle Breakpoint from the Execute menu.

The Set or Edit Breakpoint dialog box is displayed.
2. Set the count to the required value or expression (The program stops only when this expression is correct).

To set a breakpoint on a line of code within a particular program function:

Display a list of function names by selecting Function Names from View menu.

2. Double-click the function name you want to open. A new source window is displayed containing the function
source.

3. Double-click the line where the breakpoint is to be placed, or choose Toggle Breakpoint from the Execute
menu. The Set or Edit Breakpoint dialog box appears.

4. Set the count to the required value or expression (The program stops only when this expression is correct).

Setting Watch Point

A watch point halts a program when a specified register or a variable, which is set to a specific number, is about to
be changed.

To set a watch point, follow these steps:
1. Display a list of registers, variables, and memory locations you want to watch by selecting the Registers,

Variables, and Memory options from the View menu.

2. Click the register, variable, or memory area in which you want to set the watch point. Then, choose Set or Edit
Watchpoint from the Execute menu.

3. Enter a Target Value in the Set or Edit Watchpoint dialog box. Program operation will stop when the variable
reaches the specified target value.
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S3C2440A TOOLKIT AND DEBUGGING

VIEWING VARIABLES, REGISTERS, AND MEMORY

You can view and edit the value of variables, registers, and memory by choosing the related heading from the View
menu:

— Variables: for global and local variables.

— Registers: for the current mode and for each of the six register view modes.

— Memory: for the memory area defined by the address you enter.

DISPLAYING CODE INTERLEAVED WITH DISASSEMBLY

If you want to display the source code interleaved with disassembly, choose Toggle Interleaving on the Options
menu. This command toggles between Displaying Source Only and Displaying Source Interleaved with
Disassembly. When the source code is shown interleaved with disassembly, machine instructions appear in a
lighter gray color.

For additional information about ARM Debugger, refer to the reference document released by ARM.
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TOOLKIT AND DEBUGGING S3C2440A

DEBUGGING DOWNLOADED IMAGE IN REALVIEW DEBUGGER(RVD)

Select File Load Image... from the Code window main menu to load an image to a processor for execution. This
displays the Load File to Target dialog box shown as following

[ |Load File ba Target g
Leokin: | =3 AvVD ~| & & cF -

I Cor=
CEcamplas
Clive
IProduct
Mook

File name |

[_e=n |
Files ol iypee [ ibwohae Fles [ s " out * 6.5 | Cancel |
__te |

[ SpmboisOny ¥ Feplace Exatrg Fle(s) | FC
Taiget Name: | ¥ Suborlet PC

Aigumeriz | F

This dialog box contains controls to configure the way the image is loaded for execution:

Symbols Only

By default, any object file loaded from this dialog box also loads the symboils. If you want to load only the
symbols then select this check box, for example when you are working with ROM images.

If the program was initially compiled without a symbol table then you must recompile the program before
loading only the symbols.

Replace Existing File(s)

By default, loading a new image overwrites any image currently loaded to the target.
If you are working with multiple applications, use this check box to carry out separate loads of associated

modules such as an RTOS and associated applications.

Target Name:

Use this field to enter the target name, where supported.
A name entered here is then used as the argument to a LOAD command (see Specifying the load

instruction).
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S3C2440A TOOLKIT AND DEBUGGING

Arguments:
Use this field to enter a space-separated list of arguments to the image.

Entries in this field create an arguments list used with the LOAD command (see Specifying the load
instruction).

PC
When you load an image to the debug target you can optionally set the Program Counter (PC):
Auto-Set PC

Selected by default, this control defines the location of the PC when you load an image. RealView
Debugger tracks the state of the other check boxes on this dialog box and sets the PC at the
normal entry point, if you select the check box Replace Existing File(s).

Unselect the Auto-Set PC check box to have control over the PC when you load an image.
Set PC to Entry point

Where selected, RealView Debugger sets the PC at the start address specified in the object
module.
This is the default if you select both:

Auto-Set PC
Replace Existing File(s).

Unselect the Set PC to Entry point check box to prevent the load command setting the PC.

If you have started RealView Debugger and are connected to a debug target, you can load an image for execution
from the Process Control pane:

1. Select View -> Pane Views -> Process Control Pane from the default Code window main menu to display the
Process Control pane.

Whilst there is no image loaded, the pane only shows details about the debug target processor and the current
location of the PC.

2. Right-click on the top line, the Process entry, to display the Process context menu.
Whilst there is no image loaded, you can also display this menu from the Image entry.
3. Select Load Image... to display the Load File to Target dialog box.

4. Complete the entries in the dialog box, described in Using the Load File to Target dialog box, to load the
required image.
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TOOLKIT AND DEBUGGING S3C2440A

EXECUTING 2440TEST.AXF USING REALVIEW ICE(RVI)

1. Select Load Image from the File menu and select the compiled image (2440TEST.AXF). Then it will be
downloaded to the SDRAM on the board.

Execute the program by select Go from the Execute menu.

Now, the downloaded image file will run on SDRAM area. 2440TEST program running status can be
monitored on the RealView Debugger (RVD)

¥DEBUG(2440test) = @ARMIZ0T_0:ARM-ARM-NW : B =181

I File Edit Find View Project Tools Debug Help

O@H| {2REMFHTE IR |+ IS0 28E  |DEE| 8 & & swe [Sowpe |

File: [2440init Firt | =] Line: | =
streq r0,[x0,-rl0,ror #1] ;DCD Ox070000ea S > _B
1 RO 0oo00ooL Rl 000ZBEC3d
| RZ ooooooos BRI 33FF5630
[ b ReserHandler ] F4  DOZFEC3S RS 00000000
1 R& 00001ZF0 R7 30024E30
b Handlerlndef shandler for Undefined mode RG pooooooo B9 00000000
b Handler5WI shandler for SWI interrupt J B10 00000000 11 30025020
b HandlerPabort  ;handler for Pibort FlZ QO0ZECIA 5P 3IFFS790
b HandlerDabort  ;handler for Dibort
1 . ireserved 1R 00000SFC rC 30000000
h HandlerIRQ shandler for TRQ interrupr CER. 00000003
b HandlerFIQ shandler for FIQ interrupt NZCV' FIQ‘IRMSTATE‘HDDE
0000 |DIS DIS| ARM SWC
FBO0xZ0 BUsR
b EntecFUDN ; Must be @0x20. E IR
ChangeBigEndian FIn
r0xz4 Esve
[ ENTRY_BUS_WIDTH=3Z AET
DCD OxeellOfl0 ;0xeell0fl0 => mrc pls5,0,e0,cl,c0,0 EHUND
DCD 0xe3500080 ;0xe3B800080 => orr r0,r0,#0x80; //Big-endian
DCD Oxee0l0£10 s0xee0l0fl0 => mer pl5,0,c0,cl,c0,0
]
[ ENTRY_EUS_WIDTH=16
DCD 0x0fl0eell
DCD 0x0080e380
DCD 0x0fl0ee0l
]
[ ENTRY EUS_WIDTH=&
DCD Ox100fllee
DCD 0xE00030e3
DCD 0x100f0lee
T BEm 5 ) 20t | » I\core {€r15 [ Cache Operstions £ 1LB operdtions 40 4 | Il

B[ Hame [value B hoaddes -]
- - o - | <Hokddrs
<Hoiddr>
<Hokddr>
<Hokddrs
<Hokddr:s =
<Hokddr>
<Hokddr>
<HNoiddr>
G| 4| » ]\ ca stack {Lacals fStatics £This k| <Nokddr> =l
=] -
S| comnect,route &
> commect &
ARM RealView ICE
Base H/W: V1 Rev C-01
TurboTAF Rew: 1.0l
Firmware: 1.1.0, Build 145
Copyright ARM Limited 2002,200%
Artached to stopped device
Warning: No stack/heap or top_of memory defined - setting top_of_memory to Ox30000.
HMode: Little Endian
|7 loads/pdsr 'Citvworkhy2440y24d0test-r03\2440test. axt'
| Loading file C:yvworkyZ4404Z440test-r03\2440test.axt. ..
3 [ =]
Dane Loading |tn 104, Col 1 [ r

Figure 2-21. RealView Debugger (RVD): After Downloading
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S3C2440A TOOLKIT AND DEBUGGING

SWITCHING DEVELOPMENT TOOLKIT
USB boot code (U2440mon.c) and test code (2440test.c) can be executed in the SDT or ADS by changing the

option in OPTION.H and Makefile. In other words, boot and test code can be translated from ADS to SDT and vice
versa by changing option in the following table.

Table 2-1. Toolkit Switching Options

ADS SDT
Makefile fromelf -nodebug -bin -output $(PRJ).bin fromelf -nodebug -nozeropad $(PRJ).elf -bin
$(PRJ).elf $(PRJ).bin
OPTION.H | #define ADS10 TRUE #define ADS10 FALSE

TRANSLATING CODE FROM ADS INTO SDT

U2440MON and 2440TEST codes were optimized for ADS 1.0. In other words, these codes were compiled and
linked by the ADS 1.0. So, these codes should be modified to work on the SDT.

If you want to compile our codes with the SDT, then you have to change the definition of ADS1.0 in OPTION.H

from 'TRUE' to 'FALSE' and the option in makefile from ‘fromelf -nodebug -bin -output $(PRJ).bin $(PRJ).elf' to

‘fromelf -nodebug -nozeropad $(PRJ).elf -bin $(PRJ).bin’ option.

TRANSLATING CODE FROM SDT INTO ADS

First function __rt_lib_init(); is applied to the main code. And then old Makefile for SDT is changed to a new one for
ADS.

If you have used SDT 2.50, it is recommended that you should read related documents (ADS, Getting Started, and
ARM DUI0064A) about the difference between SDT 2.50 and ADS 1.0.

REMOVED OR CHANGED ITEMS FROM MAKEFILE FOR SDT 2.50
1. ARMLINK option

— first: the path of an object file is not needed.

2. ARMASM option
— cpu: should be changed as -cpu ARM920T
— apcs: should be changed to -apcs /noswst

3. Compiler option

— fc : should be removed.

— zpz0 : should be removed. This is not needed any more.
— apcs : should be changed to -apcs /noswst

— processor : should be removed.

— arch : should be removed.

— cpu : should be added as -cpu ARM920T

4. fromelf.exe
— nozeropad: should be removed. This is not needed any more.
— output : command line style should be changed using -output option as follows:
fromelf -nodebug -bin -output $(BIN)\$(PRJ).bin $(BIN)\$(PRJ).AXF
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OTHER ITEMS SHOULD BE CHANGED FOR ADS 1.0

1. ammake.exe
The armmake.exe is not supplied with ADS 1.0. So, you have to use your own Make utility.
(nmake.exe, make.exe, pmake.exe, or armmake.exe in SDT 2.50).

2. Embedded library
There is no separate embedded library in ADS 1.0. All the library in ADS 1.0 is made for embedded
applications.
But, the library must be initialized using __rt_lib_init() function. If you do not use __rt_lib_init(), the C library
does not work well.

3. There is no tasm.exe. The tasm.exe is merged into armasm.exe.
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S3C2440A TOOLKIT AND DEBUGGING

EXAMPLE OF MAKEFILE FOR ADS 1.0
This is a sample makefile on ADS 1.0.

#i#E File Definition ####
PRJ = 2440test
INIT= 2440init
AM1 = 2440slib
AM2 = 2440swis
CM1 = 2440lib
CM2 = mmu
CM3 = 2440iis
CM4 = timer
CM5 = 2440RTC
CM6 = 2440IIC

CM38 = spi
CM39 = strata32

##H# Destination path Definition ####
OBJ=.\obj
ERR=\err

## ARM tool Definition ####
ARMLINK = armlink

ARMASM = armasm

ARMCC =armcc

#### Option Definition ####

LFLAGS = -ro-base 0x30000000 -elf -map -xref \
-list list.txt -first $(INIT).o(Init)

AFLAGS = -li -apcs /noswst -cpu ARM920T

CFLAGS = -c -g+ -li -apcs /noswst -cpu ARM920T

##### Object combine Definition ###H

OBJS =$(OBJI)\$(INIT).0 $(OBJI)\$(AM1).0 $(OBJI)\$(AM2).0 $(OBI)\$(PRJ).0 \
$(OBI)\$(CM1).0 $(OBJI)\$(CM2).0 $(OBI\$(CM3).0 $(OBI)\$(CM4).0 \
$(OBJ)\$(CM5).0 $(OBJI)\$(CM6).0 $(OBINS(CM7).0 $(OBJI)\$(CM8).0 \
$(OBI)\$(CM9).0 $(OBJI)\$(CM10).0 $(OBJI)\$(CM11).0 $(OBI)\$(CM12).0\
$(OBI)\$(CM13).0 $(OBI)\$(CM14).0 $(OBINS(CM15).0 $(OBI)\$(CM16).0 \
$(OBI)\$(CM17).0 $(OBI)\$(CM18).0 $(OBI)\$(CM19).0 $(OBI)\$(CM20).0 \
$(OBI)\$(CM21).0 $(OBINS(CM22).0 $(OBI)\$(CM23).0 $(OBI)\$(CM24).0 \
$(OBI)\$(CM25).0 $(OBI)\S(CM26).0 $(OBINS(CM27).0 $(OBI)\$(CM28).0 \
$(OBI)\$(CM29).0 $(OBI)\$(CM30).0 $(OBIN$(CM31).0 $(OBI)\$(CM32).0 \
$(OBI)\$(CM33).0 $(OBI)\$(CM34).0 $(OBI)\$(CM35).0 $(OBJI)\$(CM36).0 \
$(OBJ)\$(CM37).0 $(OBI)\$(CM38).0 $(OBI)\$(CM39).0
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all: $(PRJ).axf

clean:
del $(OBJ)\*.0

$(PRJ).axf: $(OBJIS)
del $(PRJ).bin
del $(PRJ).axf
$(ARMLINK) $(LFLAGS) -0 $(PRJ).axf $(OBJS)
fromelf -nodebug -bin -output $(PRJ).bin $(PRJ).axf

#For SDT2.5 fromelf -nodebug -nozeropad $(PRJ).elf -bin $(PRJ).bin
#For ADS1.0 fromelf -nodebug -bin -output $(PRJ).bin $(PRJ).elf

$(OBIN\$(PRJ).0: $(PRJ).c 2440addr.h 2440lib.h makefile
del $(OBJ)\$(PRJ).o
del $(ERR)\$(PRJ).err
$(ARMCC) $(CFLAGS) $(PRJ).c -0 $(OBJ)\$(PRJ).0 -Errors $(ERR)\$(PRJ).err

$(OBIN\S(CM27).0: $(CM27).c 2440addr.h 2440lib.h makefile
del $(OBJI)\$(CM27).0
del $(ERR)\$(CM27).err
$(ARMCC) $(CFLAGS) $(CM27).c -0 $(OBI)\$(CM27).0 -Errors $(ERR)\$(CM27).err

$(OBIN\$(CM28).0: $(CM28).c 2440addr.h 2440lib.h makefile
del $(OBJ)\$(CM28).0
del $(ERR)\$(CM28).err
$(ARMCC) $(CFLAGS) $(CM28).c -0 $(OBJI)\$(CM28).0 -Errors $(ERR)\$(CM28).err

$(OBIN\$(CM29).0: $(CM29).c 2440addr.h 2440lib.h makefile
del $(OBJI)\$(CM29).0
del $(ERR)\$(CM29).err
$(ARMCC) $(CFLAGS) $(CM29).c -0 $(OBI)\$(CM29).0 -Errors $(ERR)\$(CM29).err
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PROGRAMMING FLASH MEMORIES

PROGRAMMING NAND FLASH MEMORY

The SMDK2440 supports NAND flash control interface. There are only one methods to write images to NAND
flash memory:

— Write image files to NAND flash memory with write-program.
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NAND FLASH WRITE WITH WRITE-PROGRAM
The target image must be downloaded in SDRAM before executing write-program.

To download and write a target image from the host to SDRAM through USB interface, follow the steps:

1. Run the DNW utility program (See Figure 3-1).

O WL GO [COMzx] [USHCK]

Serie P LEER Ped Cenfigumtion Help

Figure 3-1. DNW Window to Download

2. Select Serial Port on the system menu of DNW and click Connect to open the serial port (See Figure 3-2, 3).

DM w0 B0W  [C0OM:R] [USHER]
Sarlal Pai 18 Port Configursfion  Help

Figure 3-2. DNW Window (to Connect Serial Port)
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-« DNW v0.504 [COM1 115200bps; [USB:x] (=t
Serial Port USB Port Configuration Help

Figure 3-3. DNW Window (after Open Baud-rate is Printed on Title Bar)

3. Connect the serial and USB cable from the host PC to SMDK2440 system and turn on the power of
SMDK2440 board (See Figure 3-4).

NOTES:
1. Jumper J1-B, J2-B, J3-B, J4-B must be ‘H’, 'L’, ‘L’ and ‘H’ for AMD NOR Booting.
2. SMDK2440 must run monitor program that is provided by SAMSUNG.

| DNW v0.504 [COM1,115200bps] [USB:OK] M([=)E3
=erial Fort USEB Port Configuration  Help
s
e +
| $3C2448% USB Downloader ver R8.81 2883 Hay |
e +
FCLK=192MHz ,DHA mode
USB: IH EHDPOINT:1 OUT_EHDPOINT:2
FORHAT: <ADDR{DATA}) :4>+<SIZE{n+18}) :4>+<{DATA:n>+<{C3:2>
HOTE: 1. Power off/on or press the reset button for 1 sec
in order to get a valid USB device address.
2. For additional menu, Press any key.
USB host is connected. Waiting a download.
W
Figure 3-4. DNW Window (after Turning on the SDMK2440)
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4. To see the additional menu, press any key on the DNW window (See Figure 3-5).

o DNW w0504 [COMI1.115200bps] [USE:O0K]
Serial Port USB Port Configuration Help

FCLK=192MHz ,DMA mode
USB: TH ENDPOINT:1 OUT_EHDPOIMNT:3
FORMAT: <ADDR{DATA) -4+ {SIZE(n+18) :4>+{DATAZN>+<C5:2>
HOTE: 1. Power offfon or press the reset button for 1 sec
in order to get a valid USB device address.
2. For additional menu, Press any Key.

USB host is connected. Waiting a download.

HIHEE Select Menu MR
[8] Download & Run

[1] Download Only

[2] Test SDRAM

[3] Change The Console UART Ch.

5. For downloading a target image, select Download Only item on the DNW window (See Figure 3-6).

Figure 3-5. DNW Window to Download

6. Write the address to download and press enter key (See Figure 3-6).

NOTE: The targetimage must be located on 0x30100000 address.

DY vL50& [COMI,115200bpe] [USE:OE]
Serial Port  USH Port  Configuration  Hedp

. - - +

FELE=192HHz M0 mode
UER: TH_EMDPOINHT:1 DUOT_EHDPODIMT :3
FORMAT: <ADDE(DATA) 4>+ CETZE(me 1@} th> e COATA N> #{CT 220
HOTE: 1. Power off fom or press the reset buttom for 1 sec
in arder to get a valid USE device address.
2. For additiomal menu, Press ang key.

WER host s connected. Waiting a download.

ERHNEE Select Menu BHEHEE
[®] Download & Hon

1] Download Onligss

[2] TEsE SORAR
[2] Change The Consele UART Ch.

Bownload Omly is selected.
Enter a new temporary download address(Bx3d...L;H0=38 00000

Figure 3-6. DNW Window (to Select Target Image)
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7. Select USB Port on the system menu of the DNW and click Transmit to download a target image
(See Figure 3-7).

£l ]
Sedal Port | USHE Port Conflguration  Help
HOTE: 1. [RETE or press the reset button For 1 sec -
Py Text get a valid USE device address.
2. S al menu, Fress any key.

W5R host is connected. Waiting a download .

Badine Select Menu BERINE

[#] Download & Run

[1] Dounload Dmly

[2] Test SDRAH

[3] Change The Console UART Ch.

Bownload Only is selected.
Enter a new temporary download address(Bxd...):0x30eaa00
The tenparary download addeess is Bx3 01 @a600.

UEB host is conmnected. Walting a download.

Figure 3-7. DNW Window (for USB Downloading)

8. Select a target image on file open dialog box (See Figure 3-8).

|DHYY v0L504 [COMIL5200bps] [USE:OK]
=3
#= Ane | Ly MeBoot-lnader
=40 ader bin)
W E2 B
HE
-~
=M
WwEEH
I MEHZ =hE
O 01 [24amaader bin R EET]
I 2T [BIN Fies (=, bin:e, nbl) =] #
Figure 3-8. DNW Window (File Open Dialog Box)
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9. For downloading 2440test program, select Download & Run item on the DNW window and download

2440test program like step 7 (See Figure 3-9).

| DNW v0.504 [COM1,115200bps] [USB:0K] = B)X]
serial Port | USE Port Configuration  Help
Download Transrnit cted. o
Enter a n  FRw Test download address{(Bx3...):8x3810800840
The tempo oy d address is B8x38100888.
USB host is connected. Waiting a download.
How, Downloading [ADDRESS:38188888h,TOTAL:3282]
RECEIVED FILE SIZE: 3282( 41.8KB/5,08.15)
How, Checksum calculation
Download O.K.
e Select Menu HiHHEHHE

$¢H] Download & Rugp

[1] Download Only

[2] Test SDRAH

[3] Change The Console UART Ch.

v
Figure 3-9. DNW Window (File Open Dialog Box)
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S3C2440A PROGRAMMING FLASH MEMORIES

-/ DNW v0.504 [COM1,115200bps] [USB:OK] M=1E3
=erial Port USE Fort Configuration  Help
Y

[SHDK2448 Board Test Program Uer 8.8]

[Fclk:Hclk/Pclk]=[488.08:133.3:66.7 JHhz

[Uclk=48.8Mhz]

B:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone

4:Hand test 5 :Program Flash 6:DHA test f:Interrupt test
8:Power/Clk test 9:Lcd test 18:Camera test 11:5PI Test
12:1IIC Test 13:RTC Test 14:IrDA Test 15:5D test
16:ADC test 17:ADC TS test 18:Timer test 19:II5 test
28:Uart Test
Select the function to test (::)
Hand test
Select Hand flash type, Hurmal(1}fﬂduanced(2](:::)
K251288 Hand flash test start.

@:Read ID 1:Hand reset 2:Block erase 3:Page read

4:Page write 5:Hand R/W test 6:Check Badblock 7:Hand Block lock

8:50ft Unlock 9:K951288 Program
Select(-1 to Exit

[SHEC(K?51288UBM) HAHD Flash writing program]
The program buffer: B8x30100000~0:Z31FFFFff
Source size:Bh™Bh
Available target block number: B~4@95

Input target block number: 3z

Figure 3-10. DNW Window (2440test Program)

10. Write '5” and press enter key on the DNW window (See Figure 3-10).
11. Select Nand flash type (See Figure 3-10).
12. Write '4’ and press enter key on the DNW window (See Figure 3-10).

13. Write the target block number that is the start block to write and press enter key on the DNW window
(See Figure 3-11).

14. Write total byte size of the target image, it should be aligned 0x4000 (one block size) bytes (See Figure 3-11).

NOTE: 2440test program supports normal NAND flash type (K9S1208: SmartMedia card, SAMSUNG) and advanced NAND
flash type (K9K2G16: SAMSUNG). To write another type of device, it is required to modify the source codes
NAND.C(normal K9S1208) or K9K2G16.C(advanced K9K2G16).
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PROGRAMMING FLASH MEMORIES

S3C2440A

ool ONW w504 [COMI,115200bps] [USB:OK]
Setial Port USB Port Configuration  Help

EBX

B:Read ID 1:Hand reset 2:Block erase
4:Page write 5:Hand R/W test 6:Check Badblock
8:5o0ft Unlock 9:K951288 Program

Select{-1 to exit): 9

[SHMC{K951288UBM) HAND Flash writing program]
The program buffer: B:30100000™~0=31FFFFFF

Source size:@h™Bh

Available target block number: B~4895
Input target block numhe
bytes

Input program file size( (E_ D480
File:16384[1-block, B-page, B-bytes].

B:Read ID 1:Hand reset 2:Block erase
4:Page write G:Hand R/W test 6:Check Badblock
8:5o0ft Unlock 9:K951288 Program

Select{-1 to exit):
SMC(K951288U08KH) HAMD Page Read.
Block # to read: @

Page # to read: 8

Read OK.

Read data{@-block,B-page}

6: 74 08 B0 ea 52 60 B0 ea 57 00 00 ea 62 B8 B0 ea
18: 5b 88 80 ea fe fFf ff ea 47 08 08 ea 40 00 08 ea
28: 08 00 08 ea 11 ee 10 OF 80 e3 80 80 B1 ee 10 OF
38: fF Ff ff £Ff FF FF FF FF FF £F FFf FF FF FF FF FF
4a: fF fF £ £Ff 63 00 00 ea 60 20 ad e1 B8 B0 10 e3d
Cd: OF B0 08 1a b4 88 9Ff eSS 08 30 90 5 63 16 ad el
68: 40 18 81 e3d G0 18 80 e5 10 10 ad e3 61 18 51 e?

2:Page read
¥:Hand Block lock

2:Page read
¥:Hand Block lock

Figure 3-11. DNW Window (NAND Flash Write Program)

15. To check the contents of NAND flash, select Page read function (See Figure 3-11).
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S3C2440A PROGRAMMING FLASH MEMORIES

AUTO BOOTING THROUGH NAND FLASH

The S3C2440 supports auto booting operation with NAND flash memory.

Before power on the SMDK2440 system, it must have SmartMedia card with boot-loader and OS image.

NOTES:

1. Jumper J1-B, J2-B, J3-B, J4-B must be ‘L', ‘L’, ‘L’ and ‘L’ for NAND Booting.

2. 2440test program and boot-loader, which is supplied by SMSUNG, support normal NAND flash type (K9S120:
SmartMedia card, SAMSUNG) and advanced NAND flash type (K9K2G16: SAMSUNG). To write another type
of device, it is required to modify the source codes NAND.C(normal K951208) or K9K2G16.C(advanced
K9K2G16).

BOOTING NAND FLASH

To make NAND flash memory for auto booting, follow the steps:
1. Program the boot-loader image to the block 0 of NAND flash memory.

2. Program the OS image to the other blocks of NAND flash memory. The OS image must be located block 1 to
the rest blocks.
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PROGRAMMING FLASH MEMORIES

S3C2440A

NAND FLASH ECC (ERROR CHECKING AND CORRECTION)

The S3C2440A supports ECC algorithm, which is based on XOR calculation, for error checking and correction.

1. Example of one byte ECC (find error bit)

Old Old ECC code
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO P3 | NP3 | P2 | NP2 | P1 | NP1
1 0 0 0 0 0 0 0 1 0 1 0 1 0
New New ECC code
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO P4 | NP3 | P2 | NP2 | P1 | NP1
1 1 0 0 0 0 0 0 0 0 0 0 1 1
S3 |NS3 | S2 | NS2| S1 [ NS1
Old ECC ~ New ECC 1 0 1 0 0 1
P3 = [7]'[6]"[5]"4] NP3 = [3]"[2]"{1]"[0]
P2 = [7]'[6]"[3]"2] NP2 = [5][4]"{1]"[0]
P1 = [7][5]N31M1] NP1 = [6]"[4]"[2]"[0]
P3 NP3 P2 NP2 P1 NP1
Old 1 0 1 0 1 0
New 0 0 0
(Old ECC) * (New ECC) 1 0 1 0 0 1
Error code 1 1 0
Result Bit 6
NOTES:

1. [n] means bit [n] (or Dn).
2. The '10b’ value of ‘Old ECC ~ New ECC'’ corresponds to ‘1b’ Error code and ‘01b’ corresponds to ‘Ob’.
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S3C2440A PROGRAMMING FLASH MEMORIES

2. Example of n byte ECC

D7 D6 D5 D4 D3 D2 D1 DO
Oth byte [7]0 [6]0 [5]0 [4]0 [3]0 [2]0 [1]0 [0]0
1st byte [7]1 [6]1 [5]1 [4]1 [3]1 [2]1 [1]1 [0]1
2nd byte [7]2 [6]2 [5]2 [4]2 [3]2 [2]2 [1]2 [0]2
3rd byte [7]3 [6]3 [5]3 [4]3 [3]3 [2]3 [1]3 [0]3

509th byte [7]509 [6]509 [5]509 [4]509 [3]509 [2]509 [1]509 [0]509

510th byte [7]510 [6]510 [5]510 [4]510 [3]510 [2]510 [1]510 [0]510

511th byte [7]511 [6]511 [5]511 [4]511 [3]511 [2]511 [1]511 [0]511

— Column parity (CPn)

CP3=

A[6]0" [6]17[6]27[6]3"
A[5]0” [5]17[5]25]3"
7[4]0" [4]17[4]21[4]3"

[7]0 [71AN7]27[713" .

.. [7]509[7]5107[7]511

... \[6]5097[6]510"[6]511
... \[5]5097[5]510"[5]511
... N[4]5097[4]510"[4]511

NCP3 =

[3]07 [3]173]27[3]3" ..
A[2]0M2]17[2]22]3" ..
A[LJOML]LA[L]2M[1]3" .
A[0]0M0]17[0]270]3" ..

. N[3]509Y[3]5107[3]511

A[2]5097[2]51072]511

. N[1]5097[1]5107[1]511
. N[0]5097[0]5107[0]511

CP2 =

(3]0 [3]17[3]27(3]3"

[7]0 [71AA7]27[713" .
A[6]0” [6]17[6]2°[6]3" ..

A[2]0M2]172]12M 213"

. \[7]5097[7]5107[7]511
. \[6]5097[6]5107[6]511

... N[3]5097[3]5107[3]511

. N[2]50972]5107[2]511

NCP2 =

[5]0" [5]17[5]27[5]3" ...
A[4]0" [4]17N4]27[4]3" .
A[LJOM]LNLI2M[1]3" ..
A[0]0M0]17[0]27[0]3" ...

A[5]50975]5107[5]511
. N[4]5097[4]51074]511
A[1]5097[1]5107[1]511
A[0]5097[0]5107[0]511

CP1=

[7]0 [71AA7]27[713" .
A[5]0” [5]17[5]27[5]3" ...
A[3]0” [3]173]27[3]3" ..
A[LJOM1]L[L]2M[1]3" .

. \[7]509Y[7]5107[7]511
A[5]50975]5107[5]511
. N[3]5097[3]5107[3]511
. N[1]5097[1]5107[1]511

NCP1 =
[6]0" [6]17[6]27[6]3" ...

A [2]07[2]17N2]27[2]3" ...
A [0]0N[0]1A[0]27[0]3" ..

A [4]07 [4]17[4]27[4]3" ..

A[6]5097[6]5107[6]511
. N4]5097[4]51074]511
N[2]50972]51072]511
. N[0]5097[0]51070]511

ELECTRONICS
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S3C2440A

— Row parity (RPn)

RP9 =
[7]51176]5117[5]5114]51173]5112]5111]5110]511
N[7]3847[6]384/[5]384/[4]384/[3]384"[2]384"[1]384"[0]384
N[7]3837[6]383"[5]383"[4]383"[3]383"[2]383"[1]383"[0]383

N[7]2567[6]2567[5]256"[4]256"[3]256"[2]256"[1]256"[0]256

NRP9 =
[7]2557[6]2557[5]255[4]2557[3]255[2]2557[1]255[0]255
N[7]128[6]1287[5]128"[4]1287[3]128[2]1287[1]128[0]128
N7]11277[6]1277[5]1277[4]1277[3]1277[2]1277[1]127[0]127

N

"[7]07[6]0"[5]0"[4]0"[3]0"[2]0"[1]0"[0]O

RPS =
[7]51176]5117[5]511[4]5117[3]511[2]5117[1]511[0]511
N[7]3847[6]3847[5]384/[4]384/[3]384"[2]384/[1]384[0]384
[7]2557[6]2557[5]255[4]2557[3]255[2]2557[1]255[0]255

N

N[7]1287[6]1287[5]128"4]128"[3]128"[2]128"[1]128"[0]128

NRPS =
[7]3837[6]383"[5]383"[4]383"[3]383"[2]383"[1]383"[0]383

N[7]2567[6]2567[5]256"[4]256"[3]256"[2]256"[1]256"[0]256
N7]12776]1277[5]1274]1273]1277[2]127[1]12770]127

N

"[7]07[6]0"[5]0"[4]0"[3]0"[2]0"[1]0"[0]O

RP1 =

[7]51176]5117[5]511[4]5117[3]511[2]5117[1]511[0]511
N[715097[6]5097[5]509°[4]5097[3]509[2]5097[1]509[0]509
N715077[6]5077[5]507[4]5077[3]507[2]507~[1]507[0]507

N

M71LNB]INS]N4]1M3]1M[2] 1M 1]170]1

NRP1 =
N[7]5107[6]5107[5]51074]5107[3]510[2]510[1]510[0]510
N[7]5087[6]508"[5]508"[4]508"[3]508"[2]508"[1]508"[0]508
N[7]5067[6]5067[5]506"[4]506"[3]506"[2]506"[1]506[0]506

N

"[7]07[6]0"[5]0"[4]0"[3]0"[2]0"[1]0"[0]O
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S3C2440A

PROGRAMMING FLASH MEMORIES

Example of 4 bytes ECC (find 1bit error in the 4 bytes)

Downloaded from Arrow.com.

Old data
D7 D6 D5 D4 D3 D2 D1 DO
0Oth byte 0 0 0 0 0 0 0 0
1st byte 0 0 0 0 0 0 1 0
2nd byte 0 0 0 0 0 0 0 0
3rd byte 0 0 0 0 0 0 0 0
New data
D7 D6 D5 D4 D3 D2 D1 DO
Oth byte 0 0 0 0 0 0 0 0
1st byte 0 0 1 0 0 0 1 0
2nd byte 0 0 0 0 0 0 0 0
3rd byte 0 0 0 0 0 0 0 0
Column parity
CP3 NCP3 CP2 NCP2 CP1 NCP1
Old data 0 1 1 0
New data 1 1 0
(Old ECC) * (New ECC) 0 0 0
Error code 1 0 1
Result 5th bit
Row parity
RP3 NRP3 RP2 NRP2
Old data 1 0
New data 0 0
(Old ECC) ~ (New ECC) 1 0
Error code 0 1
Result 1st byte
— Result: The 5th bit in the 1st byte is in error.
ELECTRONICS 3-13



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

PROGRAMMING FLASH MEMORIES S3C2440A

PROGRAMMING NOR FLASH MEMORY

The SMDK2440 supports NOR flash control interface. There are two types of NOR flash memories in SMDK2440:
AMD and Intel STRATA flash memory. The actual methods:

— Write image files to AMD flash memory with UART.

— Write image files to AMD flash memory with Multi-ICE.

— Write image files to AMD flash memory with RealView ICE(RVI).

— Write image files to AMD flash memory with OPENice32-A900

— Write image files to Intel STRATA flash memory with UART.

— Write image files to Intel STRATA flash memory with Multi-ICE.

— Write image files to Intel STRATA flash memory with OPENice32-A900

WRITING IMAGE FILES TO AMD FLASH MEMORY WITH UART

1. Connect MULTI-ICE and execute “ 2440norom.ini “ file.
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PROGRAMMING FLASH MEMORIES

2. Load the image file (2440TEST.axf) to execute.
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3. Execute 2440TEST code with Go command.
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S3C2440A PROGRAMMING FLASH MEMORIES

4. Select" 6:Program Flash ” on the DNW.

NOTE: If you want to download 2440TEST.bin without MULTI-ICE, then skip the 1, 2 & 3 steps above and download
2440TEST.bin using the DNW (See EXECUTE 2440TEST WITHOUT MULTI-ICE).
After download 2440TEST.bin with the DNW, then you can also see the figure below.

= DNW v0.504 [COMI1,115200bps] [USB:OK]
Serial Port USE Port Configuration  Help
L
[SMDE2448 Board Test Program Uer 6.8]
[Fclk:Hclk/Pclk]=[283.2:181.6:50.8]Hhz
[Uc1lk=48 . 8BMhz ]
B:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone
4:nWAIT test 5:Hand test 6:Program Flash 7:DMA test
8:Interrupt test 9:Cpu speed test 18:Power/Clk test 11:Lcd test
12:Camera test 13:5PI Test 14:1IC Test 15:RTC Test
16:IrDA Test 17:5D test 18:ADC test 19:ADC TS test
208:Timer test 21:II5 test 22:Uart Test 23:Clkdiv_Test
Select the function to test
[ HOR Flash Hemory Writer Uer 8.1 ]
e program buffer :@ 8x31008888 ™~ 0x33fr0088
AM29LUBAGER x1 b : 2BF128J3A(16HB) =2
ect the type of a flash memory ? | v
ELECTRONICS 3-17
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PROGRAMMING FLASH MEMORIES

S3C2440A

5. Select the type of memory as AM29LV800BB x1 (AMD Flash) by typing ‘a’.
6. Select whether you download through UART or MULTI-ICE.
— Type 'y then you can download target files through UART. See the figure below.

= DNWY #0.504 [COMI1,115200bps] [USB:OK]

Serial Port USE Port Configuration  Help

[SMDK2448 Board Test Program Ver 8.8] o
[Fclk:Hclk/Pclk]=[283.2:181.6:58.8]rhz

[Uclk=48.8Mhz]

B:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone

L:nWAIT test L :Mand test 6:Program Flash f:DMA test

8:Interrupt test 9:Cpu speed test 18:Power/Clk test 11:Lcd test
12:Camera test 13:5PI Test 14:1IC Test 15:RTC Test
16:IrDA Test 17:5D test 18:ADC test 19:ADC TS test
28:Timer test 21:115 test 22:lart Test 23:Clkdiv_Test
Select the function to test : 6

[ HOR Flash Hemory Writer Uer 8.1 ]
The program buffer : B8x31888888 ™~ B<33ffO00A
a : AM29LUBGGBE x1 b : 28F128J3A(16HB) =2
Select the type of a flash memory ? a
Do you want to download through UARTA from Bx31868688887 [y/n]
downloadAddress = 3168088806
Download the plain binary file({.BHC) to be written
The file format : <n+6>{4)+{n)+C3({2)
To transmit _BIH file : wkocm2 xxx_.BIN /71 /d:1
Download methods : COM:8Bit,HP,1STOP
STATUS =
b
3-18 ELECTRONICS
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S3C2440A PROGRAMMING FLASH MEMORIES

7. Download target files with the DNW by selecting Transmit menu from Serial Port.
— Serial Port > Transmit

_ DNW vD.50A [COM1,115200bps] [USB:0K]

(1) | 3 2440036 _Mon
uddlrmon,

|u24d0man, bin
|BIN Files (+,bin:=nb0)

T ANTOSIHITIN) el D)
To transmit .BIN file : wkocm? x=2x.BIN /1 /Ad:1
Download methods : COM:8Bit,HP,1STOP

STATUS =

— Select and Download a target file.

ELECTRONICS 3-19
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PROGRAMMING FLASH MEMORIES S3C2440A

= DNYY w0.504 [COMI,115200bps] [WSE:OK]

Serial Pot USE Port Configuration  Help
Select the fFunction to test : 6 ”

[ HOR Flash Hemory Writer Uer 8.1 ]

The program buffer : B8x31888888 ™~ B<33ffO00A

a : AH29LUBABBE =1 b : 28BF128J3A({16MB) =2

Select the type of a flash memory ? a

Do you want to download through UARTA from 8x318888887 [y/n] : u

dovnloadAddress = 310088440

Download the plain binary file{.BHC) to be written
The file format : <{n+6>({4%)+{n)+C5(2)

To transmit .BIH file : wkocm? xxx.BIN /71 /d:1
Download methods : COM:z8Bit . HP,1STOP

STATUS :@ H#gfugdiddsidgatgtdig g gg it iig i
Download O.K.
[AH29F888 Writing Program]

GCAUTION: Check AM29LUBAA BYTEH{47) pin is connected to UDD.
Source size:Bh™BaS4h

Available Target/Source Address:

8x8, BxL4B00, Bx6080, Bx8000,0x10000,0x20000,0x30000,0x40000,
Bx5008080, 0x60000, 0x70000, 8xBO000, Bx?0000, Bxa@80008, BxbBA0GO, BxcAB0A,
BxdABe0, Bxe B0, BxFA00A
Input source offset[8x@]:

W
8. Write input source offset and target offset and type 'y’ repeatedly until the source size is reached.
The example below shows how to setting source offset and target offset. The size of target file is 0x8a54
bytes.
— Write source offset * 0x0 ' and write target address ‘ 0x0 ', and then type ‘y'.
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S3C2440A

PROGRAMMING FLASH MEMORIES

DRW WS008  [COMI 1| E3HRp=] LIESE:OK]

Gertal Pot 158 Pad  Carlfigurstion  Help

giFce Siae:

allable Targek e Address:
@x@, MehBdd, DwEARE, F=EOOA, B VQANN, M3 2200, =] AEdR, xRS,
T SRR, Dl DOSY, Bx S NNEE, ScHON00, B SAH, D 8300, el B8, Bwc IDBE,
T BB, O DOBY, SxFODDD
Inpuit sowrce offFseb[ Dabli]
Input Esrget address amn -:dl:lrr:-:ﬂ[lﬁl]@
saurce of Fset=gxi
Largel addrdss=dxd
tarqet blsch size-lckibbd
[Check @HTHLUEE]
FunuFactwre D=  (MeBigd], Beuice 10 Me2250)=FFSh

Erasy Dhi Sector @
[fector Erase 1s sbartedt

Start ofF the daka writing,
0T Fuun Clees
nd of b data writimgttd

riFying Start,
0l TOOD Jeed

Pifying Endtit
you wast another programnisg wlthoot sddltional dosnlosst
[AFZ9FEAD Witing Fragram)

AUT IOH: Check AHFPLUEEE UYITLB[AFR ) p!l B+ eannecled o VDD,
auror SiyerbivBakks

allahle Targek fioerce Address:
Bl ah BB, Ul DB, SEODD,EUAUNN, 2SI, ) BESE, UxLIDBE,
WS Pad, 0us DhE dx7 000D SEAUDD, B D000, 06 B99d | DaD DB dud DDDE,

i @, Owe DDBE, BuFODDR
Input spwrce l:l"srl:[h
Inpull Eargel address among ﬂrr\.\r\llv:llll
aurce of FEet=2xhinn
target atress-dxbnnn
target bleck size=De?Bng
[Eheck RHIRLURRR]

nufactwre [O= 1 bebddn ), Beulce 1D 2250 )=F3%n

— Write source offset * 0x4000 ’ and write target address ‘ 0x4000 ', and then type ‘y'.
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PROGRAMMING FLASH MEMORIES S3C2440A

— Write source offset * 0x6000 ’ and write target address ‘ 0x6000 ’, and then type ‘y'.

DHW vl 504 [COMIL I 5Ebpe] [USEOK]

rilying Stare. -~
[T ]

1fyping Endttt

you wast anokbher programnisg without sdditions] dosnloss? [ysn]
[AFERFRAN Writing Fragran]

TIOH: Check AHZWLUEDE BYTER(AT) pin §5 connechbed To UDE.
FCE sizesBh™Bakes

ilable Tarqelfiesrce AdOress:
e, DahpbY, GeEDDD, GWEOOD, P1Q900, k42 S00, 0T DRI, OxkDDDD,
i 5 Bdgd , IwsDnbd, G D000, dxBO000, kR AQOD, a3 BP0 , (e Dbl g OO,
Prad B2, e ABBD, B NARE
Inpull sowrce of fael| BodE @
Input Cargdl address Jmang & dﬂﬂi‘lﬂ[ﬂ!ﬁlll@
ror oFfset=-@wboonn
arget sedress=@xionn
target blsck sire=Rx?ons
[Eleck RHIFLUESE)
ufactwrd [D=  1(obbed), Seuice Ib¢Ms2250)=-F050

rase bhe sector;iciBRb.

etor Drase 1s sbartedt

tart oF the data seiting.
n ikdd
nd oF bhe data weitingtty

ifying Endttt

ynu wast anokbher programsnisg eithout sddifionsd downlosd? [ysn]
[AFRYFEEN Writing Fregran]

TIOH: Check AHEWELEEHE BYTEE(AT ) pin is connected o UER.

rFEP wioe s BT Akl

ilable Target Sesrce Nddress:

B, MADBE, BuGOBD, SEO0D, k9000, M2 000, Del BB, BxknDns,
a5 B, Ml BESR , s ¥ IIE, @R IR, B RO, Mo QAN lbah DR, oc NOBE,
bl 8240, lae DBER, Wl NNDE
Input cowrce ofFceb[ Dodsdd) @
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— Write source offset * 0x8000 ' and write target address * 0x8000 ’, and then type ‘n’.

End of the data wreitingttt e

Uerifping Stark.

o 1aa6n

Uerifying Endtt?

o you want another progranming without additional dounload? [win]
[AMZPFEAR Uriting Frogram]

CAUTION: Check AMZILUBBR BYTE#(&T) pln is connected to UDD.
Source size:Bh™BaSuh

fAuailable Target/Sowce fddress:

BB, @xuLOBA, CxAA00, @B O0E, B 1AA00, Bx?DABA, TxIAA00, Bxs HARE,
BxSAA00, Mot DOAA, Bx7 OO0, AxEOREE , BxVAO0N, BxaBBOA, Gxb OO0, R DBAE,
Hxd BR0E, Bxe HRAE, BxFAO0
Input source urFset[nsBan
Input target address among abOUE addresses|dxd MB
source ofFset=-0xEBRa
target address=xE g
target block size=oxBO00
[Check AH2ZPLUAGE]

HanuFacture 1D= 1{8x0BE1), Device ID(Ex225E)=2250

Erase the sector:HBxfoog.
Sector Erase is started?

start of the data weiting.
0 1030 2080 3900 LD SPA0 SRR TOoBA
End of the data witingttt

Uerifyping Start.
0 1000 2880 3000 LOGA SAAR 4008 FOOE

UerifFping Endtt?
Do you want another progranming without additional dounload?

B:User Test 1:Manual Reg Set  Z:PCHCIA test 3:5tepping stone
4InUAIT ktest SiHand test G:Frogran Flash TiDHA test
g:Interrupt Lest 2:Cpu speed test 1B:Power/Clk Test 11:Lcd test
12:Canera test 13:5P1 Test 14:1IC Test 15:RTC Test
16:1rDA Test 17:50 test 18 :RDC Eest 19:ADC TE Lest
20:Tiner best 21:115 test 22:zUart Test 23 :Clkdiv_Test

Select the function to test :

9. Turn the SMDK?2440 off and then on.
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WRITING IMAGE FILES TO AMD FLASH MEMORY WITH MULTI-ICE

1. Connect MULTI-ICE and execute “ 2440norom.ini “ file.
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PROGRAMMING FLASH MEMORIES

2. Load the image file (2440TEST.axf) to execute.
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3. Select Load Memory From File... on the file menu of AXD.
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— Get a target file to 0x31000000 in SMDK?2440 Board.

Load Memory From File E
SE M [ 24400SB_Mon ~| « & cF B
u2ddlmon, bin

ITH O E(M): \u2d40mon. bin SIN00)
OH & & TH &l Files () | | &
Address; [0x31000000
Processars
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S3C2440A

4. Execute 2440TEST.axf file with GO command.

=2 o o [an] Na

Bl Zaich Procewior Weaws  Syalem Views Epecoli Optioss  Wodow  Hela

Sinl | BleriEEsE | | Bz | el slEielo) £ 2 8] e

Target | image | Fles | Claes |
| =l ANECTm_o

AT T lNamname

[ b e N 0 ({1 L]

(UEE LT Y| EL - #70d 350 (0 RIK)
[OmeSELI008 ] 0, [=L.m8]
[nlailesd] el cf, 1=c #21
[Oewlinil 44a] £l Wit Swd Do B0
[CeeSELIDLE] gl [xl, ,#iwlec]
[l aneis] PO L4

[ e 24070 | £l [ed=ed L4
[ Ol G402 ] £l zL3, FDx2s

[ b mI00E ] £, Fi e

[ Cba ey DO ] Lesd_Iri ek vy

[ o DI EEa | EI_Init

[ b DOFE=T | _EE_Lib inif
[xwIelLllOc] cl, kxc
[xIaldid:] el ke

[ a0l 276 ] Chusrads CLackEdiaidsr
[ a0 200s] E& 10
[aedanlmod] el ied

[w 1wl | £0, §T S

[ e ek D] 2z | ChargaHFL 1VRlus
b mE i ] £ e
[sdanlind] Elqi#d

[ e a0 | £0, i

[ Dmb D01 2548 ] ChanguUFL1Yalus
[ e i C0 e i
[tehbtLefh] Cale_Clack

[ oo =SS0 Ens | E0 DI 00Q0EE0 3 = IB0S A0
[ Do § 9T 007 | 0, [=0,83]

[ Omh DOin e | _Eflm

[ e L mili 5 0 ] S el

[ Crawd Diia s ] _E2d

[ =SB 0LE] £0 [zl 3oaimin]
[aeiEdLOLd] el [2L3, MR14]
[em BSIED4] £0,pe, IS & Pla3I000E24
[ e e BRI Dz ] e, {x2,x1]
[EaefEdanla] MR [ 1))

For Help, peass F1

L.nmamand Line Inierdsce
o riwanid Lirea Indsiiacs

Debug >munc pac WIFc S9LC

Terealid sapressiom

Diebalg »oom Jwar pie SIF_SVial

Debiig »ivm [ @idshle WabcheDog pesek]

Dabug Srwas "CeENI00I00 O

Dabug >com €4 Clack seteing =3

Debag »oom [FEL lack ciss perrisg masissm]

Debug wemsn =OoSodigii] | {imEtfocl i+ jmeficoin |

Deleig »iam FILE-HOLE: FCLE=1:2:3.

Cebug Frwat "D ScID0T1A, j(O=aI]= | LLCL i+ 0] |

Debug >con [FOLE FRAS ssccoing: 1I00.25MH= -> @=7f,2,2]

Debug =puns Sipc Sl il | {0700 13 b+ D docdl +| iR oD |

Debug =oom |[PCLE FE3 sccoingi $3EHz - (T8 %)

Debiig osiaf "OhtI000E | Doc™ Bea] 12 e o Doc Dok ) e of Ot 20000

Debug Foon <4 AEmacy sabTing 2>

Debug oo [Eenks/7: JZ-bic bos width]

Debug >pass &Sl (I O 20000800

Debiig oo [BaAN0-51 A0reds apolel L4-0LioNs, oThecs)i=-0loe)

Deldig Sosiaf "Cbi QU000 | el 13 ook Dall 1L | b i Vool BT ol | 002 o8 oo ) Dl o e | CBOE2 o
Dabug Srews "0 SSI00I0 [0 14 (D 1L |4 U0 B | QR0 b OB ) - | D2 4
Debug Sownc 0 ASI0000: (10 b+ (B 1L [+ 0T B+ | B b (B ]+ D 22 4
Debug »eues 0o Sl 0800 s idb+0Besdl 4+ Tecki+ | ech+ i B di+ [l b+
Debug wemsn =0 SediBld 1 Do 18Ol 1L+ Vg B+ | 0o o o )+ | R0l b
Debiig oiaf =06 FRI00TLA  § D0l 13 frob i Dalol 1L o i 00l B cbe | 0D o0 oo DSl o e | ERC o2 oo
Cebug *con [Banks/T: SFAN,. Toodslclack, Chz3-bik]

Debug >munc "l 000 ls (315 E=L<I]+1]

Debug puns Sl Sdi0lad (gl S+ibcEi+=1j

Debiig »o0m [EDBAN E<fEcsh eénable, Tep=20lk, TooeSolk, ReCEsshi 1554)
Debiig osiaf "Dk I000ZT4 | (10T b Dl T2 | & PIeLC 20 | & [LOC LS| S 1A 2]

Debug oo [SCHE TH enabla,. SCLE EW arabla, DenkErT sesory sags S8R
Debug Smunc "o 0005 [dule|lics (100 d] )

Detug >ocom [Fanks T CL1 S-clacks]

Diebig »emer (o) (0030 (W0
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5. Select" 6:Program Flash" on the DNW.

NOTE: If you want to download 2440TEST.bin without MULTI-ICE, then skip the 1, 2 & 3 steps above and download
2440TEST.bin using the DNW (See EXECUTE 2440TEST WITHOUT MULTI-ICE).
After downloading 2440TEST.bin with the DNW, then you can also see the figure below.

Serial Port USB Port Configuration  Help
[FSTATUS3=0] »

[SHDE2448 Board Test Program Uer B.8]

[Fclk:Hclk/PclK]=[283.2:101.6:50.8]Hhz
[Uclk=48.0Hhz]

B:User Test 1:Manual Reg 5Set 2:PCHCIA test 3:Stepping stone
4:nWAIT test L:Hand test G6:Program Flash 7:DHMA test
8:Interrupt test Q:Cpu speed test 18:Power/Clk test 11:Lcd test
12:Camera test 13:5PI Test 14:11IC Test 15:RTC Test
16:IrDA Test 17:5D test 18:ADC test 19:ADC TS test
28:Timer test 21:1I5 test 22:lart Test 23:Clkdiv_Test

Select the function to tESt

[ HOR Flash Memory Writer Uer 8.1 ]

program buffer : 8x31000868688 ™~ Ax33ff0000
JAMZ9LUBABEE =1 b : 2BF128J3A(16MB) X2
ect the type of a flash memory 7 a
Do you want to download through UARTA from Bx310880887 [y/fn] :

6. Select the type of memory as AM29LV800BB (AMD) by typing ‘a’.
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7. Select whether you download through UARTO or MULTI-ICE.

— Type ‘n’ then you can see the figure below in the DNW.

[) 1. 504 () J0bp
Serial Port USB Port Configuration  Help

ma
i
v

12:Camera test 13:5P1 Test 14:1IC Test 15 :RTC Test L
16:IrDA Test 17:5D test 18:ADC test 12:ADC T3 test
208:Timer test 21:11I5 test 22:Uart Test 23:Clkdiv_Test

Select the function to test : 6

[ HOR Flash HMemory Writer Ver 8.1 ]

The program buffer : Bx310800688 ™~ @x33ff0800

a : AMZ9LUSHOBE =1 b : 28F128J3A{16MB) =2

Select the type of a flash memory ? a

Do you want to download through UARTA from Bx3186880807 [usfn] = n
[AHM29F88A Writing Program]

CAUTION: Check AM29LUBA88 BYTEH#(47) pin is connected to UDD.
Source size:Bh™8h

Available Target/Source Address:

@x8, Ax4B00, Bx6008, Ax2000,0x1060080,0<20000,0x30000, 040008,
0x500800, 960000, 8x7 0000, 980000, 8x90000, A:xafadon, BxbaAna, BxcAgea,
@xd @808, Bxe 0000, 8xF 000
Input source offset[8x8]:
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8. Write input source offset and target offset and type 'y’ repeatedly until the source size is reached.
See Writing the image file to AMD Flash memory with UART.

DHW w54 [COMI, | 152300bgs ] [USE:0K]

FiFging Enliftt
yow wank aaother prograsedng withowt additional downlead?
[AMZRTEES Writing Progran]

UTIBM: Chech AHZSLUASE BYTES(LT) pim is cosneched to VB
aurcE size: m=eh

allable Terget/Sewrce Bddress;
HODE, GxdDBd, LH290, ETAQUN, EE2AN0E, ST 00N, O bYd,

S e, 0 Bl W PRA0N0 . B a000H, dwhk DR, e bdda
o F ARE
IRpuE Saurce -Frnt[mln
Input target address among abiom addrt-ssl:llml:

urce affset=ER000
Largel addreii=2<E0nn
target block slze-0a989a
EE dats must he desnlosded usisg ICE From 31063900
L

Check AFPLPE B
nuFsture 1= (080}, Diwloe 1BQDH2ESE)-2258

Erase Lhe weclor el B,
fBeotnr Erase Is startedt

Start ol The data writing.
0 1dad 2da Fobd LODD Sdan addd FEd
End of the data writingtd®

rifging Start.
0 i@ 26 Fh6E LO0D 5000 4880 T 6ed
rifging Drdfrt
o want a@ather prograssing withost additional downlead? [gfa)

B:lwer Texk A1:Harmal Reg Sek  F:PCHCIA BEext 3:KEepping stane
Senuell Test Srhaml Tesh a:Prigram Flash F:DHR test
#rinterrupt test  9ibpu speed test 1B:Poser/Clk test 1iclod test

12 :Canera bext 13:5F1 Tesk 14:TIC Tesk 15:RTE Tesk
Ta:lribd Test 17250 Last 1H:AGE Tesk 192ADE 13 Tisl
BTimer Test oINS test Fclart Test FIIC1lkdly_Test

el Lhe FeRcllon o Dl &

9. Turn off and on the SMDK2440.
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WRITING IMAGE FILES TO AMD FLASH MEMORY WITH REALVIEW ICE(RVI)

To use RealView Debugger to control Flash memory on your chosen debug target, you must:

® Configure your debug target to describe the Flash memory chip

® Have access to an appropriate Flash MEthod (FME) file.
Depending on your current target, this might mean that you must first define the memory map to specify the Flash
memory.

Flash definition files

Files to enable you to use supported Flash devices are included in the root installation and are located in
c:\work\2440\Flash directory. Files are collected in subdirectories based on the target Flash device:

Board-specific files

The board_amd_smdk2440.ame file was contain the ASCII format information for an FME file.
These files include Flash memory programming files.

Flash-specific files

These programming files start with flash_amd.ame.

These files contain the algorithm for defining the Flash device and are used to create the FME file for your
project.

To see how these files are used:

1. Start up RealView Debugger without connecting to a target.

2. Select Project -> Open Project... to open the project c:\work\2440\flash\flash_amd_smdk2440.prj
3. Select Project -> Project Properties... to display the Project Properties window.

4. Left-click on “*ASSEMBLE=arm” and “*COMPILE=arm” in the List of Entries and , the left pane. This group is
expanded and the contents are displayed in the Settings Values pane, the right pane.

5. Right-click on *Sources and select Explore from the context menu.
This shows the programming file used to create the FME file for the project.

6. Left-click on *BUILD in the List of Entries. This group is expanded and the contents are displayed in the Settings
Values pane.

7. Right-click on *Pre_Post_Link and select Explore from the context menu.
This shows the link commands used to include the Flash definition files for the project.
8. Select File -> Close Window to close the Project Properties window without making any changes.
9. Select Tools -> Build to create the FME file as defined by the project, that is flash_amd_smdk2440.fme.

Flash Method files

FME files include code to:
® Enable you to write to the Flash on your debug target
® Perform read, write, and erase operations
® Describe the way the Flash is configured on the bus.
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S3C2440A PROGRAMMING FLASH MEMORIES

Example files are included for all supported Flash devices as part of the root installation.

Defining your target

To configure the Flash target:

1. Start up RealView Debugger without connecting to a target.

2. Select File ->Connection -> Connect to Target... to display the Connection Control window.

3. Right-click on the entry RealView-ICE and select Connection Properties... from the context menu.

This displays the Connection Properties window where you can view configuration settings stored in your board
file.

4. Click on the entry CONNECTION=RealView ICE, in the left pane, to display the settings values in the right pane.
5. Edit Connection Properties
Select the Advanced_Information>Default>Memory_block

And, Create the AMD-Flash, SDRAM, SFR(Special Function Register) memory area for debugging.

e Start
— 1st Address of Flash (0x0)
e Length
— Length of Flash Area (0x100000)
e Access
— Flash
e Flash type

— FME file path (c:\work\2440\flash\flash_amd_smdk2440.fme)

EE Connection Properties = |EI|£|
File Yiew Help
E | Dezcription: IDefine an externalfASIC memary region
Wl rrvbroker.brd ;I Hame Ualue
H (*.bcd) Board/Chip Def: 1 artributes
(1 *CONNECTION=ARMOAE, MIC] B Register Pos Len
3 *CcONNECTI OHN=TEL_HMICE N - -
1 *CONNECTION=MOT_VIGGLEI || Atart O 0000
~H1*CONNECTION=RealView Ti || *Length 0x100000
*Cu:unnect_with * Type default
EiRenote ® *hocess Flash
SFd*Advanced Informatio Wair states a
) ] | +F1lasn type "Citwuworkh 24408 Flash flash amd smdkz2440. fme™
Application_Load s‘ﬁa Dezscription "From ASIC/Board™
# Volatile
1| | 3
For more information, seleck Help From Menu MR v
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S3C2440A

6. Change your top of memory variable for your target. Because, this flash program using this setting value for
stack. So,. You must change this value.

[EE Connection Properties O] =|
File “iew Help
H | Dezcription: |Cl:unfiguratil:un for ARM processor use
*Memory hlock ;I Hame Jalue
*AMD-Flash - Stack_Heap
) +5D 1 vectors
= +3FR D . .
IjHap_rule Semihosting
[(dRegiste r_enum 1 armulator
#JRegister *Top mewory 0% 30800000
[dConcat Register ’F Vector catch #True
#H JPeripherals & Properties
IjRegister Windour
Eifari config |
Logic_dnalyzer
Crnss trigger
BirTos
FH_1*CONNECTI ON=¥YPEIZ6ET-5
-
1| | 3
For more infarmation, select Help From Menu ML v

6. Select File -> Save and Close to close the Connection Properties window.

7. Connect to the target using the Connection Control window.

8. Select View -> Pane Views -> Memory Map to display the Map tab in the Process Control window, where you
can see the Flash memory on the SMDK2440.

9. Starting the RealView Debugger and connect RealView ICE with SMDK2440.

And, execute “ 2440norom-rv.inc"” file by “Include Commands from File...” of “Debug” menu.
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10. Select the “Upload/Download Memory File...” of “Debug -> Memory/Register Operations” menu.

B
Bri Bt Prd Ven Promc Tooh | [eds Sep
[0 o | & B W [ P [P Evenson ot Mg d s RNE - TR E B & E| o [Fow
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= T X423 JNEETET)
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(il F15 OTd KFN a0
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You can see the Upload/Download file from/to Memory window.

Now, we must change the options for flash writing.

mUpluad,.-"Duwnluad file from;/to Memor : 5[

{+ Load File inta Memory

i~ Save Memory into File
" Werify Memory and File

File: | C:ivor K\ 2440 2440mon-revi2- 200401 26w2440mon bir | £ |

Type of File:

rawvh - Ravwy data one byte per byte of memory

Locstion: I i j
[Location iz start address for readiverify) ﬂ
w

Apaly | Cloze | Help |

Specify the operation and set up the controls, as follows:

® Select the Load File into Memory radio button. This instructs RealView Debugger to access the
specified memory block, write the contents to flash memory.

In the File text box, enter the full pathname of the file to use to read/write memory values.
In the Type of File section of the dialog, select the data type to be used in the specified file where:

B OBJ specifies an object file in the standard executable target format, for example ARM-ELF
for ARM-based targets
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B raw specifies a data file as a stream of 32-bit values

B rawhw specifies a data file as a stream of 16-bit values

B rawb specifies a data file as a stream of 8-bit values

B ascii specifies a space-separated file of hexadecimal values.

® Define the start location of the memory block.

11. Click Apply to create and write the specified file.

You can see the following figure after changed option. If you didn’t change that you must get some problems
during write the image on your AMD flash.

E|Flash Memory Control : x|
Flazh: | I ARMIZOT_0: ARM-LARM-PA &t Cec0000: AMD AR2ALWE00 Bottom Bo

—Cpen Flash Blocks:

0: 0x0000 bytes in, 0x4000 byte block.
10 Q4000 bytes in, Qw2000 byte block.
20 0=6000 bytes in, Qx2000 byte block.
3 0x8000 bytes in, 0x5000 byte block.

AllSn I AT |

L“-J'r'rtel Erasel Cancel | Detailsl Cancel Al |
[~ Erase Block before wWirite

[~ Merify Block after Wite:

| Use Current walues for Unspecified data in block

Flash Log:

Flazh block 3 opened for modify. ;I
Flash block 2 apened for modify.
Flash block 1 apened far modify.
Flash block O opened far modify.

Close Helg |

12. Before writing the image on your flash, you must erase the flash.
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BFEch Memory Contral | x|
Piach | [ARMEXIOT [ ARM-ARMEH ot 0000 AMD: AWZELVEDN Bution Bo] | _FBST | | <0 FLASH OPENED=
e Pl bt |- Open Flazh Blockes
W DO st in, Cted 0] by B ¥ ctiones
W1 (e D00 Btk in, [cRDO0 byhe Bk
W T S0 i, 2000 by ek
W 3 STt in, a0 byl bl
Ao | e AT Al:n*r|

whiel| Brama]| s | Dotaks | canosiaa | ite]| Rrase | Carcel | Detnds | Concelta |

[~ Erase Mook peloe vt | Erame Bhock berlons Wiiks

[™ werily Biock ster Wis [T ity Block eriber Wi

FIMW'MM!MHHHM [ Lime Correnl wshies fior Urapectied dais in biock

Fliesi Lo lash Logr

Erasing bk [l fekdvcs =000 & || vertingito Flashioci 1. -
Erin binck 1 ol eking:s (124000 Wrting b Flecsh bkoch 2.,

Erasineg blinck 2 ol ekivess (125000 Wrling o Flssh block 3.,

Eraine bieck 3 ol ekines=s (126000 Flicthy prosgraiing congieti,

Flagh prografning Cormplts, Cigrsead Pl chvsend (e block chyzed

- -
Now, your flash was completed writing. Please, reset the your target.
You can see the following figure after finished the flash writing function.
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PROGRAMMING FLASH MEMORIES

- DNW v0.50A [COM1,115200bps][USB:x]
Serial Port  USE Port  Configuration  Help

=101 x|

DIUH UPLLA
MPLLUal [HM:f6h,P:dh,5:8h]
CLEDIVH:3h

FCLE=2083 .2HMHz ,DMA mode
USB: ITH EHDPOINT :1 OUT_EHDPOINT:3
FORMAT: <ADDR{DATA) :4>+<SIZE{n+18) :4>+<DATA:n>+<C5:2>
HOTE: 1. Power off/fon or press the reset button for 1 sec
in order to get a valid USB device address.
2. For additional menu, Press any key.

USB host is not connected yet.
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S3C2440A

WRITING IMAGE FILES TO AMD FLASH MEMORY WITH OPENICE32-A900

OPENice32-A900 can write image to AMD Flash memory as Multi-ICE. However, OPENice32-A900 provide a

Flash Write Program that is easy to use and don’t require ARM SDT/ADS debugger nor DNW.

1. Connect OPENice32-A900 to PC through USB and to SMDK2440 board with 20pin Cable.
2. Run the Flash Write program and select Connect MDS from the File menu.

Maen e T
Bl Qmiey Facd  Helo

& & Ot

1 EiWiEac1

=

o

3. Select SMU Manger from the utility menu and choose a device file, SMDK2440. It is used to initialize the
system registers in case of there is no boot ROM. If you can't find the file, download the device file SMDK2410

instead of SMDK?2440. After that, edit each value if necessary.

x|

SR mesnasger
Deice [SMOK2430 = |[Add dewca |
MO | FEgishar nars Acddrapg Wi Siga A i
I WTICOM E30000DD  oooooooD 4 =Y
F I TRASE 4alinnng FEFEFFF- 4 =
3 INTSUEMSE 4400001C  ODDODDFFF 4 AAN
| LOCE TIkE qannnnn NoFFFFF- 4 HY
3 RFLLCOM ACO00004  OOOBCO42 4 Bl
E BEWELOMN 48000000 ZEM1E0 A A
¥ EsMECOMD 4B00D004  O0OODFDD 4 BN
g BAMECDMNI 48000002  ODDODDFOD 4 AAN
9 BAMECOM2 4B00D00C  O00ODFOD 4 B
10 BAMECOMI 4800000 ODDOD7DD 4 AN
11 EAMECINY 4800004 HO00nnEm 4 HyY
12 BAMECOME 4B00DD1E  ODODOD7DD 4 Y
13 BAMEDDMNE 4B000MC  DOmeDDs 4 S
14  BAMECOMN? ABODDOZD  OOD1BDDE 4 BAN
e DEEDETL AQRRNNTA nneEEnAco A = N b
DS Choge |
3-40
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S3C2440A PROGRAMMING FLASH MEMORIES

4. Select Config.. from the Flash menu and Set the write options as followings

Config target E'
Device : |SMDK244D j W Set Skl
Fabd information (Hex) Endian

Base Addr|30000000  Size |03FFFFFF " Big v Little

File 1 ]Fnez | File 3 | File d(Length(4byte)+File+CheckSurm) |

v Download Flash dewvice |Am29L‘\=’BEIEIEiEi j
Data wiclth Erase Flash addressiHex)

s  Chip Base (00000000

« 1Bhit " Sector Target 00000000

" 32hit “ MNone |

Target Image File:
|C:HWCIF{K".,244III".,244DUSB_MDnHuE44DmDn.bin

(0] Cancel

— Device: SMDK2440

— Set SMU: Checked

— RAM Information: Base Address:30000000 Size: 3FFFFFF
— Endian: Little

— File 1 page
Download: checked
Flash Device Name: AM29LV800BB
Erase:Chip
Data Bus width: 16bit
Flash Address: Base Address: 0 Target Address:0

— Target Image File: u2440mon.bin

ELECTRONICS 3-41
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PROGRAMMING FLASH MEMORIES S3C2440A

5. Click OK. Then the current configuration is displayed in the window.

Fie LM Flash Sboad,,

N A 8

§ sEEEE
® furreni config L]
LR sgEEEE dEEEEEREEEE
Bevice | EHDE2&&0
BN hase aililress I W ANnnonon
BN aixe ¢ OWIFFFFFF
Byte msH : Litikls mndd s
Filel config ...
Flazh namn 1 FRRYLVEOIEE
Erase : Rll
Dala bus widlhk i 1B Bit
Flash base a#diess | UMODODDDIS
Targen address 1 0D

Target image file | O \WOREY A TAA0UER Hor o d ddman , lin

8 ddEE
# [urrent config &
B8 dEEEE
Brvyice ¢ SHOEZ &0
FAH hase aldress L EE LTS
BAH siEe | OWOIFFFFEF
Byte seH PoLitRle Emillem
Filei oonfig ...
Flagh riames : A2 ULY RDIEE
Eranm : A1l
Oata bux width 16 BikE
Flazh bape sddreas @ OeODDDDDDDEY
Targel addross U DO

Targel image Cile PO WOREY B TAA0UEE Mo add i Bean . hin

Canneci
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S3C2440A PROGRAMMING FLASH MEMORIES

6. Select Write from the Flash Menu. Then it starts to erase the specified area of AMD Flash and write the image
to the Flash memory. It takes about 10 second.

Fla Lk Flish Abrai,,

LRE . Ak

® furreni config -
L] sEEEEE SEEEEEEEEE
Feyice | EHOE2480
Bl hase adidress ¢ i Annnnnnn
AW aixe ¢ OuilAFFFFFF
Byte mEH : Little emidism
Filel config ...
Flazh nams : TV EDDER
Eranm 1 All
bala bus widlh ¢ 16 Hitb
Flash base a#diedss | OHODDDDBNE
Targel aldvess [ELLCTILIE )

Target image Tile

1R IEE T80, 24 A00EE Mo a4 ddesn, iin

FileHame ;. o kil Dmes . Bin

Filafize: I541%F

Thip mrazme mkark ...

Erass complebeiil

wlddlnn . bin dewslsading ...
mdddiman, bin pregrassming ...
i, hin pregren complete 100

Cannet
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S3C2440A

WRITING IMAGE FILES TO INTEL STRATA FLASH MEMORY WITH UART

1. Connect MULTI-ICE and execute “ 2440norom.ini “ file.

Bl Zamach Procewior Yaes  Sgatem Wews Egsscule

Tanget |image | Files | Claes |

=i AN _0

ST e

JCRICKRIT, [ (a5 B (v |
IO DOATE [0S ENE0d |
MMOGATE [MaeleOLnsd]
IGICOARN [xelTlLO0L]
IDACOAEA, [ laffeeed]
IONDCARS [ rw 500 ]
HOD0AED [Oe5E0di0d]
IMOOAN [aele0rme ]|
ENTER_SLE[ w5004 ]
ICKICERICA [ ChawSEOL L]
IRIDRABG [ heedBlLR4d]
0Dl [ R E0LD0d]
M OAEA, [aelaiLnLg ]
IHCOARA [relTLL0L]
ICORC [ ke lafdEeed]
JCRIDERIE [ (b w55 L1501
SO DOAE-, [As5Sa00d]
IMOOALA [ laelEesd |
IGICOAk: [amSELI00E]
IDACOAC [ hewSESI0s ]
IMD0AC, [ w5008
DT T e d e |
WAKFUP_SL[OxeiBEL084]
LA [emiELA000]
ICCDAEA, [ e Iciilnsd ]
JERIEERIE [ (b5 R0 ]
SO DO [ 005 SO0 |
IMOOAEN [OaeIailass ]|
IHICOARA, [ el BOZ 4]
ICKCOARA [ ke d B0 04]
T PR SR TR T T
MDA (el S0
MM OOAEA, [ lafTrres |
IHICOAEA [xwInOlEdd]
IGAC0AE: [eelSlL0aL]
IMEOLEG [irelsfEered]

aHnEmily

£ DI 0A0LES 3 = @lwdci0 Do

Opoase  Windorw  Hela

o) o £ Sl | Gis] | DEmE @D | DS | ) w8 | e
|

L.omamand Line Inierdace
Conimmsnd Lirs ntsiaca

[EF LT |
£l i
cl,cl,.fL
Cxl0DI0OEID ; [EncscFUEH + dudld)
£0 D DOE0LED § = BwdB00D0d S
E3.[m).8]

Foeld

el [I00I0LA0 @ = EIxd4E000024

el [=1,#1]

o I I ]

[ |

el, k10

cl,cl, flL

Cxlldldsl  : |ENTER _SLEEF + beld)
£l DID0d0LER 3 = BIwSE0O0D0ED

0 (LM

£0, 0, M e o
£l [zL, Pl

el eI DOI0LES
LERE A |
Bl0)0ee ) (ENTES_ALEEF + (W34}
bl [xI0LIE § = Bl YE000OED

eh, [zl ,#a]

i, £, ik sl B0K1

o [xl 8]

EODwI0I0LED 3 = BICIBEEE

£l I FFIEI LI

cZ, o, ik 4
£, [o2], 84
v [xl] A4
E& 0

Do [0] (e B
£l, #x 109
el cl fl

B D] D i

& Pl c

i |WAFETT_SLEET + Julo]

1 |WEFETE_SLETR ~+ oy

Debug >chey [=VREE 2D 28 0raroe ! Z4dnoras, ind
DNeblg >0l =eesssssmsrmsmenes

Debug =oom Filsramel 48mooam, tnl
Debaig mevm 2003, 3. % 15E deafh.
Digkeug S Eom s m s o w e e

Dsbug *con  For SIC240E

Detaig =oom  SCARH Liccle 0%, ~ER
Debiag »o0m  FOLEILOL, S5EHE  OFLLA4EMHE
Debig »oam SDOAA p=foeshi S (BREyE 1]
Dabugp >rvac Fvactac_cwtch Tnidd

A sEpresrion could zor b parsed o senluscsd in che giTen cancext
Debug »pusc s Noarin g srled [ 5] e1]

Ay ENPIEASIGE 0L BOT D pRESEd HE EMRIURTEE LT T QLT GANTERT
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Debug =zugn 0w 00D O

Deliig boiam < ClaEk Jebbing B

Cebug *com [FElL lack Tiss switizg mscisus]

Dsbug >runc "l SodD0i0d j(Decfefdc LI+ | et E<<D] |
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2. Load the image file (2440TEST.axf) to execute.
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3. Execute 2440TEST code with Go command.
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S3C2440A PROGRAMMING FLASH MEMORIES

4. Select" 6:Program Flash” on the DNW.

NOTE: If you want to download 2440TEST.bin without MULTI-ICE, then skip the 1, 2 & 3 steps above and download
2440TEST.bin using the DNW (See EXECUTE 2440TEST WITHOUT MULTI-ICE).
After downloading 2440TEST.bin with the DNW, then you can also see the figure below.

~ DNW v0.504 [COMI1.115200bps] [USB:OK]
=erial Port USB Port Configuration  Help
e

[rSTATUS3=8]

[SMDE2448 Board Test Program Ver 6.8]

[Fclk:Hclk/Pclk]=[283.2:181.6:58_8]Hhz

[Uclk=48 . 8Khz]

B:User Test 1:Manual Regq Set 2:PCHCIA test 3:Stepping stone

4:nWAIT test 5:Hand test 6:Program Flash 7:DMA test

g:Interrupt test 9:Cpu speed test 18:Power/Clk test 11:Lcd test

12:Camera test 13:5PI Test 14:1IC Test 15:RTC Test

16-IrDA Test 17 :5D test 18:ADC test 19:ADC TS5 test

28:Timer test 21:II5 test 22:Uart Test 23:C1lkdiv_Test

Select the function to test

[ HOR Flash Hemory Writer Uer 8.1 ]

The program buffer : B8:31000088 ™~ B8x33fr0000

a : AM29LUSABBE =1 b = 28F128J3A{16MB) =2

5elect the type of a flash memory ? 3
5. Select the type of memory as 28F128J3A (INTEL STRATA flash) by typing ‘b’
6. Select whether you download through UARTO or MULTI-ICE.
— Type 'y then you can download a target file through UART. See the figure below.
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PROGRAMMING FLASH MEMORIES S3C2440A

) 0. 504 0 Db p
Serial Port USB Port Configuration Help

L)
(]
v

B:User Test 1:Manual Reg 5et 2:PCHCIA test 3:Stepping stone »
L:nWAIT test L:Hand test 6:Program Flash 7:DHA test
§:Interrupt test 9:Cpu speed test A18:Power/Clk test A11:Lcd test

12:Camera test 13:5PI Test 14:1IC Test 15:RTC Test

16:IrDA Test 17:5D test 18:ADC test 19:ADC TS test

20:Timer test 21:1I5 test 22:lart Test 23:Clkdiv_Test

Select the function to test : 6

[ HOR Flash HMemory UWriter Uer 8.1 ]

The program buffer : 8x310608680 ™~ O0x33ff0000

a : AM29LUSBEEE =1 b = 28F128J3A(16MB) =2

Select the type of a flash memory ?

Do you want to download through UARTH from Bx31800880%7 [u/n]

dounloadAddress = 318808000

Download the plain binary file{.BHC)} to be written
The File format : <n+6>{4)+{n)+CS{2)

To transmit .BINM file : wkocm? =xx.BIH /1 Ad:1
Download methods : COM:8Bit,NHP . 15TOP

STATUS -
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7. Download a target file with the DNW by selecting Transmit menu from Serial Port.

— Serial Port 2 Transmit

* [E cf (B~

= | ®wm

[ | 1 1 L] e LILIED 5 il 1L
8= BIXN | 3 2440058 _Mon |
E =) uZddmon, bin
22 2M
HiEr &2
We2A
L=
1 | E;g o2
v O1Ep): [ 2440eman, bin
O gaTr [BIN Filas (=, kini=nhi

= CES

— Select and Download a target file.

DHW 0508 [COMI, 1 1EA0bps] [USH:OK]
Sanal Pott USH Port Conflguraton Help

dnunlnadfaddress = 31 Aaa000

joownload the plain binary file{.BHC) to be witten
The Flle Format : <n+b>{8)=(n}*C5{2}

To transpdt BIH Flle @ wkocm? xxx.BIH /A1 fdz1
foownload methods : COM:BBLL,HP,15TOP

ETATUS : BEUUHEEEREEEREERRNNUHEEERREEREEERRNY
oownlosd 0O_.K.

[ #HF12RJ2A Flash Writing Program |

Ll UEI'! Irqmrta-nt Hotes wwwe

1. PRF128J3A must be located at Bx@RAOOOD.

JH:1-2, J2:2-3, J3:2-3, JN:1-2

2. WFter programming, 2RF128J3A may be located at @xd.
J1:2-3, J2:1-2, J2:1-2, Ju:2-3

[ 28BF12BJE3A Writing Program |
Sowrce size [Bx¥] : @hBaSuh
[Available Target DfFFset Address [BxT] :

ah  20000h A0, ..., 1ceDDBBh
Input target address offset [B=T] :

ELECTRONICS
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8. Write input target-offset address.

DM vl 68 0011 SSbhes] [USEOK]

[Basnload the plais Binary Filed  BHC) to he written
The File Formab ; <msd>[ak+dn}+CE(2)

Ta tranapit RIH Fille = whoce? mxx BIM 01 0d:d
Pamsnload methods : COM-ARLE WP 1570

LIATUY ¢ AHAHAAREEEEEFIIAAAAAANARRER EEEERIAAA
Paenload 0.K.

[ FMFA2R.J3N0 Flash Witing Program |
=sa Uery Impertant Fotes sss
1. FAFIZHIAA musk B Incated ab OxOEOAARRE.
JAz0=2, J2R-E, HzF-D, JRcE-R
. Afler progrannisg, PAFIYHAOA ney Be lacaled at dx.
J1z22-3, JEs1-k, KFE1-3, JAR:iE-3
[ 28F128J30 Writisy Fragram |
Saurce size [@T] : Bh™HaS5ah

daadlahle Target BFFset Address [Mx7] :
s, 7 BBREh hERANL, ..., Tce@@9@h

Ingut targel addcess afiset [ @=7) ﬁ
Saurce Dase addeics( b shsag) - npEE

Target base addeess(iEebied) - AxFninnng
Target offsek (4 C1 }] = fixil
Target size [Oa2Dpbden] = OoFaSs
rase the sechor ; Bl BHR,
ach_BBaen brsye O.K,
Start of Ehe daba sciting...
Emd of The daCa writing
1fying Seark...
1fying Endiid
Bzliser Test 1:zManual Reg Set Z:PCHCIA EEst
BT EEsk S:Mand EEsk &zProgram Flash
E:Interrupk best  #:Cpu speed best  A0B:PowersClE best
13:Camera Eest T13:5FT Tesk THETIE TesE
18:IrDA Teslk T/ZUANRT TesE 1H=50 Eest
[Fl:ADE TS Tesl F:Timer Tesl F2:11% s

ielect the Funcbiss to Test @

9. Turn the SMDK2440 off and again on.

F:5tepping sbome
T:DhMn Epsk
11:led Eesk
15:ATE TesE
19:A0L Epsk
2Mcelkdiv_Test

-+
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PROGRAMMING FLASH MEMORIES

WRITING IMAGE FILES TO INTEL STRATA FLASH MEMORY WITH MULTI-ICE

1. Connect MULTI-ICE and execute “ norom.ini “ file.

Downloaded from AFfOW.com.

0o 20 o ] EE{EAEH] ]| 0] @) | MM B R e el
(=] Cormand Windou
lgaic LRM=d Command Interface
bl lx3dc Detug: ob d:»2410Mnorom. ind
- 0 10 v |* G3C2410
bl Dxé&4 »|* SORAM Little 32
noy 0, #0 »|* b4MB
bl 0zc08 ’
add rﬁcpc #0200 - #0z6kD »let $vector_catch = 0=x00
bl Dsdcd ’ vlet $zemihosting enabled = 0z00
0s0000040 | mov  rl #0s32 Ylet psr=4IFt_SVC
0x000004b4 | add vl po, #02220 ¢ #0xéde »|let psr=AIF_SVC32
0=z000004b4 bl lzded v
ldr v2 0300000716 ; = #0x33f5££00 |2|disable wdt
v rl 40230000000 »|let D=53000000<0
add rl,po, #02250 ; #0x7lc ’
bl Dxdcd »|pllset
ldr 2 000000738 - = g0xdaffoonn  |hlet Ozdc000004={(0x70¢<12)+(0xdccd)+0x2) —
nov rl:#DXSDDDDDDD' »let Oxdc000008=((0x58¢(12)+({0xd¢<d)+0m2)
add rl,po, #0x260 ; #0x73c ;
bl Dadcd s |nemset
nov r4, #0=30000000 »let Oxd8000000=0=22000000
adds r17 v4 #0xed000000 olet OxdB000004={(0¢<13)+ {04l (¢8I +{0¢co)+{0ccd I+ 0¢<2)+0)
subcss r12frlé £ £0000 vlet 0xdB000008=((0¢cla)+{0¢c1)+ (Tl (0t +{0ccd)+{0¢¢2)+0)
boz gxg'gg ' olet OxdB00000c={ (0¢<13)+ {04100+ (7¢<BI+{0¢<h)+{0ccd I+ 0¢<2)+0)
b Ixdfs »let O=zd8000010=((0¢13)+ {0l ( T8 +{0¢<b)+(0ccdI+(0¢2)+0)
add od T4 #0x100 »let 0xdB000014={(0¢<13)+ {0110+ (7eBh4{0¢co)+{0ccd I+ 0¢¢2)+0)
b gxaeg' »let Oxd8000018=((0¢ 13+ {0l (TBI+{0¢<b)+(0ccdI+(0¢2)+0)
str rd, [rd,#0] »let 0xdB00001c={(3¢<15)+(0¢<23+1)
b gxafg ’ »let (mdB000020=((3¢<15)+ (0442341
add v, pe, #0250 : #0x758 vlet 0xdB000024=((1¢c23)+(0¢cd2)+(0ce20)+{1cc1B)+{2¢c1p)+1113)
bl ggac,;' ' »let 0xdB000028=0x32
nov r4, #0=30000000 »let 0xdB00002c=0x20
adds  rl2,rd,#0xd000000 Debug: | .
| 3
C#iProgram FilesWRMMU-ICEMMUt-ICE.AI localhost: TAP 0, ARM320T ]_]W y
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2. Load the image file (2440TEST.axf) to execute.

Fl=  Search  Processor Views  Spslem Wewe Epscobs Oglione  Window  Help

Tangat |h1u| | Flés | Clis |

e | 0| @ of|oP Fal| | Guita| | EMTEIWEID |[D@BEEEE | el Bl#6e] F o 2| 2

il AFMENT_D

AEREEALT 0 = Lipap=ambly

fidddda N o daddadd
ZEESPEed [D:ELESEEEE]
ZEffPfal [Ocfeffefe]
Stefifen [EfEfietc]
SICECETD | <CICECCEL ]
TIESEEEd [DEfEZEEfE]
ELEEEEER [Imefeffeee]
Fidddda i ]adaddadd
[ Ce<emEOIITLT
[ e e b0 Dde [
[ eabi 053]
[ Do D00 e |
[ Ce<mmEOA0S T
[eatfECTe ]
[ O e DO 43 ]
[CezmmEGAMAC |
[ (< e BRI D1 B
[WiEaDeel] )
[ <[ EDe =0
[ Ces O d D1 [
L] daadudy.
[e<EEEEEEEET
[CetfESEEER]
[Liieddddad
[OWELEEEELE |

IfEfeEfesf 5 ¢ wndefined
OQuefELEELEY @ ¢ wredelined
dufefpefed : & endefined
defeftefed r el et inesd
e fCECELCY & 0 urdelined
GufEfEefed © ¢ endefined
dufefidfed 5 » wredefined
OeECfEEees & F wndefingd
Prapi¥sndlac
Handlsciivads g
HahAlsEAw]
HandlecFeback
Hundlachisbact g
Qs UIFE |
Hah&lee 9] '
HundlacFID
Entexr FEIE
dEdeideell
[t el ]
duilf 1 desDil
L daddmdns
AufETEELEY
[ el S]]
aefeffetef ...,
ORICECELLY o cus
[ CemmCOIMSE ] FraszEsndlsc
Encer FAITHET (oce | a2 (0] L&, il
SODOA04D [ (&AL 0AE] ({IF )
M OOA0SD [Ox1al0IEE ] ENTER_SLEEF
SODOI0SE [EpSFDIDm4A] D, D D00 0T
SPO0SE [ e SRl L3 [0d.80)
HIA0IE [MxelalLEE] El;ED
SODOAMSD [OeceIELLEAD] £l ,cl . file43 06 00
HD0A0SA [eseSEOLIGD] £l [, 0]
HIEE [EedpilolD) (AN LLEH L]
MO0 c [C<e2SlL0A1 T cl, el fL

rTrrFo o r

R RREER
-

L

3
EEEEEEEEEEEEEERZEREE

Cammand Line Inleiface
Cammand Lire nferace

sabay O VBIFKYL 24490 Z49eor e\ 24 o com. i=d
- na .

ool Fuleteime ) 3 S0 E. LTl

mfom 2000, E. x¥ L3 drafi.

DL

wiom  For A3CI40E

=Eom  EDRUAN LAEEIS_ 3, EAE

Mrom FOLE:IOL.ZSAE:  OFCL-48ME=

»coE  JDEAN mefresk: HimaiiFcpcls) -3 T.0us

wHEAE EREUTOE_0arol (i)

expreraion cruld bt Be parred oz evelusted in the pgivem conkexk

FEWEE PEEFRITORTLRg_snabilsd (Ao

in expresaion ould 1n Be parssd or evaluwated i The gives Jonnest

WAL Fac WIFE_SWVL

Irrmlid exprazsion

wEoE mwaT pex RIF_TWC5E

wivh |didable WaroB-Dig geser)

=meak "CcZI00AMN0 3

From o Clack mscTing ¥

wion [FLL locl Tims JeTring Badimss]

rywak SCecDOIED | [QefEECL )& |DnLEECOp]

com FLILE-HOLE: FLANM=L-Z:3,

wEEsE =R SE00A0LY | (e Ti+ ] Leshi+ 0k

weom | FELE PHS seveing: D00 25MHE -» OmTE.E,2)
ramnk T ScDOADO4E | [ReTE 12 40 Do 2 4| + [ Bxc2eki |
FeoE [WCLE FRI aetring: 46fHz - (w7, 2,0]

waEar = IOIEE | e 1D | I S0+ pB Il |
»rpm 7« HEmcoy aptting 53

oo [Benkd 7 1X-Bic bes widsh]

PauSE = 3A00AMD el 00 )

=tom |Fankil=3: Arceza oycled ld=clochka; stherscl=clock]

ruat " BICOAA | [QECEN |4 (B 1L+ POl ook | DO | [ D | 4 (B T | 4 |
rruar = JP0AME | (iR + OBt LL i+ Post e+ DB |+ (o ]+ DR E =0
At “OR DAL § (WL EE] b (DD LL b of Tl ok DW0aC R | o D0 | o [l ] 0 |
rent SOcBIDOAOLD (O3] Dol L e o] Tl o o Dl oo ) Do | (BeE T

Foe Halp, grese Fi

Mo Posr | Wul-EE SRMENT.D ddlseg 2w
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3. Select Load Memory From File... on the file menu of AXD.
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— Get the target file to 0x31000000 in SMDK2440 Board.

Load Memory From File

HE A0 1D 24400SB_Mon ~| & E®& ef E-

u2440man, bin

Itz DISCM): |u2440man. bin S0
IHe =T |&l1 Files (=) | | &
Address; [0x37000000
Proceszsors
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4. Execute 2440TEST.axf file with GO command.
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5. Select" 6:Program Flash " on the DNW.

NOTE: If you want to download 2440TEST.bin without MULTI-ICE, then skip the 1, 2 & 3 steps above and download
2440TEST.bin using the DNW (See EXECUTE 2440TEST WITHOUT MULTI-ICE).
After downloading 2440TEST.bin with the DNW, then you can also see the figure below.

-/ DNW v0.504 [COMI1,115200bps] [USB:0K] g@@

setial Port USB Port Configuration  Help
[FSTATUS3=8] ~

[SHDK2448 Board Test Program Uer 6.8]

[Fclk:Hclk/Pclk]=[283.2:101.6:50.8]Hhz
[Uc1lk=48_6Hhz]

B:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone

4:nWAIT test 5:Hand test 6:Program Flash 7:DMA test

8:Interrupt test 9:Cpu speed test 18:Power/Clk test 11:Lcd test
12:Camera test 13:5PI Test 14:1TIC Test 15:RTC Test
16:IrDA Test 17:UART Test 18:5D test 19:ADC test
28:ADC TS test 21:Timer test 22:11I5 test 23:Clkdiv Test

Select the Function to test

[ HOR Flash Hemory Writer Uer 8.1 ]

a : AM29LUSBBBE =1 : 28F128J3A(16HMB) =2
S5elect the type of a flash memory 7 b
Do you want to download through UARTA from Bx31888808687 [ysfn] - n

The program buffer : ﬂx&;ﬁﬂﬂﬂﬂﬂ ™~ Bx33fro0ea

6. Select the type of memory as 28F128J3A (INTEL STRATA flash) by typing ‘b’.

3-56 ELECTRONICS

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

S3C2440A PROGRAMMING FLASH MEMORIES

7. Select whether you download through UARTO or MULTI-ICE.

— Type ‘n’ then you can see the figure below in the DNW.

ool DNW v0.604 [COMI,115200bps] [USB:0OK]
serial Fort USE Port Configuration  Help

B:User Test 1:Manual Reg 5et 2:PCHMCIA test 3:Stepping stone

L:nWAIT test L:iMand test 6:Program Flash 7:DHA test

8:Interrupt test 9:Cpu speed test A18:Power/Clk test 11:Lcd test
12:Camera test 13:5P1 Test 14:1IIC Test 15:RTC Test
16:IrDA Test 17 :UART Test 18:5D test 19:ADC test
20:ADC TS test 21:Timer test 22:115 test 23:Clkdiv_Test

Select the function to test : 6

[ HOR Flash Memory Writer Uer 8.1 ]

The program buffer :© Bx3180888688 ™~ 0x33ff0000

a : AM2PLUBBBEE =1 b : 28F128J3A(16MB) =2

Select the type of a flash memory 7 b

Do you want to download through UARTA from 8x31868880807 [ysn] = n

[ 28F128J3n Flash Writing Program ]
xxx% Uery Important Hotes ===
1. 28F128J3A must be located at Bz68000008.
J1:1-2, J2:2-3, J3:2-3, Jh4:1-2
2. After programming, 28F128J3A may be located at B8x8.
J1:2-3, J2:1-2, J3:1-2, J4:2-3
The data must be downloaded using ICE or USE from 8x31080088
[ 28F128J3n Writing Program ]

Source size [Bx7] = Bh™Bh

Available Target Offset Address [Bx7] :
8h,2860806h,488608h, ..., 1ceB888h
Input target address offset [B8x7] -

8. Write input target address offset and size of the target file in hexadecimal.
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S3C2440A

DWW v 504 [COMI, I E2MIBps] [USEOK]

Ihe program huiffer @ ECITREENNRD = @331 DEES

3 = AHEPLEEDMEE 1 b @ FEFISHJARISME) HE

Select the type oF 2 Flash memary T b

o you west to dowslead throegh UARTE From Sx310006BET [yfs] - n

| 2AFUZEAIE Flash Writing Pregram |
s== Pery Inportant Hobes sss
1. ZEFIZEEA pust be locakted st B@EQOOOGAE,
JU=F, JE:E-0, J43:7-1, Jui1-2
. AfLer progrannieg, 20F12BS38 may b lecated ab @
JAr@-8, FEri-2, SEri-3, JerE-3
The daka mwst he dewnloaded wxing IGE s USH From Redd@@annn

[ 2HFIZESSS Wiking Pragran |

roe size [#x7] 5 W™dh

ilavle Targer OFFsel Addrecs |@7) @

iy 2o Db, ... Tceddlm

Input target address afése @
Input Earget size [Ba7]

ree hase address( Bl = @l nnnnEs
largel batd addiecs( MEINUNN; - EEQannng
Target oFfset [EEH] = fud

Target =ize [ mZigad=ny = @xi0nnon

Urase Uhe seclor @ IxdB8edan.
Elack BOODDDE Erace 9_H.

Start oF the data weiting,..
[11
ad of Dhé data weCing
1fying Start...
1#ping Endttt

nzli=pr Test A:Manual Eeq 5Pk FIPCHCIA best F:5tepping stone
HEnWAIT Lesdl Schand Eesl ragran §lash FiOEA Eesl
Brlnterrept test  PICpu Spied test 1 0:PowerfCIE Test  11:led Tesk

12 cCamera test 1¥25F1 Test 18z IIC Test 15IRTC Test
16zIrDR Test 17:UART Test 18350 EEsk 1¥:80C Eesk
FAZADE TS test FizTimer teut FEzIIS EPsk FR:E1kdiu_Tewt

9. Turn the SMDK2440 off and again on.

|:I'1i|!t bt Functiom te Test @
-
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WRITING IMAGE FILES TO INTEL STRATA FLASH MEMORY WITH OPENICE32-A900

OPENice32-A900 can write image to Intel Strata Flash memory as Multi-ICE. However, OPENice32-A900 provide
a Flash Write Program that is easy to use and don'’t require ARM SDT/ADS debugger nor DNW.

Connect OPENice32-A900 to PC through USB and to SMDK2440 board with 20pin Cable.

Set the Jumper J1, J2, J3 and J4 as followings and switch on the board
J1-B: 2-3 (short) J2-B: 1-2 (short) J3-B: 1-2 (short) J4-B: 2-3 (short)

3. Run the Flash Write program and select Connect MDS from the File menu.

Flach UH - 1
El=  LHilly Fiash  Help

& | o O &

s o

Conresc

4. Select SMU Manger from the utility menu and choose a device file, SMDK2440. It is used to initialize the
system registers in case of there is no boot ROM. If you can't find the file, download the device file SMDK2410
instead of SMDK?2440. After that, edit each value if necessary.

SMLU masmsger E|
Dedce |SHOKP 30 =
| MO, | REqiEsar narss Ackdmaes Winlipe Siga A )
I WTCOM E30000D0OD  ooonooooo 4 By
F IR T SE, dalinung FEFEFHFF= 4 ey
3 INTSLEMSE. 4a00001C  0OODDZFF 4 B
< LOCE TIRME 400000 [1]1] 3 o o ol o AT
= WFLLCOMN ACOODDDA  DODBCDA2 4 AN
E BWELOM q\00oo0a - z2E1NEn 4 e
7 B oD 48000004 OOOODFDD 4 B
= EAMECDMT 48000002 OOoOODFOD 4 Y
E BN ECOM2 4800000C  0OO0ODFDD 4 EAAT
10 BEAMKECOMI 48000070 OOOODFDD 4 B
11 =] s g | dH000074 {11111 ]t ] 4 S
12 BAMECOME 48000072 0OOODDZDD 4 B
i BAMNEDDMNE 48000MC  OnmeDxE - 4 Hy
4 BAMECOMN? AB00D0ZD  OOD1BODE 4 B
e DEEDETL AQRRNNTA nneEEnAco A = N b
S T |
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PROGRAMMING FLASH MEMORIES S3C2440A
5. Select Config.. from the Flash menu and Set the write options as followings
Config target E|
Device : |SMDK244D j v Set Skl
Rk information (Hex) Endian
Basze Addr|3EIEIEIEIEIEIIJ Size |03FFFFFF " Big e Little
File 1 ] File2 |File3 | File 4(Lengthi4byte)+File+CheckSum) |
W Downloac Flash device [INTEL_28F128.3A M
Diata width Erase Flash address(Hex)
c & Chip Base |00000000
" 16kt " Zectar Target |IZIIZIIIIIZIIZIIIIIJIZI
* 32hit  Mane |
Target Image File:
|C:&WEJRK\,244D\,244DUSEi_Mn:nnhuEMDmDn.bin |
K. Cancel |
— Device: SMDK2440
— Set SMU: Checked
— RAM Information: Base Address:30000000 Size: 3FFFFFF
— Endian: Little
— File 1 page
Download: checked
Flash Device Name: INTEL_28F128J3A
Erase:Chip
Data Bus width: 32bit
Flash Address: Base Address: 0 Target Address:0
— Target Image File: u2440mon.bin
3-60 ELECTRONICS
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S3C2440A PROGRAMMING FLASH MEMORIES

6. Click OK. Then the current configuration is displayed in the window.

File [y Fash  fdor..

¥ - N i

TSARFIIYANEFTFTTAAR P TTAARETTYARR T RaANITISAn

* Current pemdig Ll
T
Derice t EEEEIALD
BAH haas addrsaas 1 (e el ik
BAN wiras : OeBIFFFFFT
Bylc wrm ¢ Litlle esdllan
Filed canfig ...
Flazh namas = IHTEL_JaF13Ed1k
Eraso 2 ALl
Bats lug wiieh 132 Bt
Flazh bass addrear - dx00ENO00
Targul sddrosws = DxODEggoon

Target mage Tile 1 € VRIRELZLL002840USE Monudd dimen, lin

D conreaci
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PROGRAMMING FLASH MEMORIES S3C2440A

7. Select Write from the Flash Menu. Then it starts to erase the specified area of Intel Strata Flash and write the
image to the Flash memory. It takes about 10 second.
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S3C2440A SYSTEM DESIGN

SYSTEM DESIGN

OVERVIEW

The S3C2440A, SAMSUMG's 16/32-bit RISC microcontroller is cost-effective and high performance
microcontroller solution for hand-held devices and general applications. The S3C2440A has the following
integrated on-chip functions:

« 1.2V/1.3Vint., 1.8V/2.5V/3.3V memory, 3.3V external /O microprocessor with 16KB |I-Cache/16KB D-
Cache/MMU

- External memory controller (SDRAM control and Chip select logic)

« LCD controller (up to 4K color STN and 256K color TFT) with 1-ch LCD-dedicated DMA

« 4-ch DMAs with external request pins

« 3-ch UART (with IrDA1.0, 64-Byte Tx FIFO, and 64-Byte Rx FIFO) / 2-ch SPI

+ 1-ch multi-master [IC-BUS/1-ch [IS-BUS controller

+ AC97 Audio CODEC Interface

« SD Host interface version 1.0 & Multi-Media Card Protocol version 2.11 compatible

« 2-port USB host /1-port USB device (ver 1.1)

+ 4-ch PWM timers & 1-ch internal timer

«  Watch Dog Timer

« 130 general purpose I/O ports / 58 interrupt sources

« Power control: Normal, Slow, Idle and Power-off mode

» 8-ch 10-bit ADC and Touch screen interface

+ RTC with calendar function

«  On-chip clock generator with PLL

ELECTRONICS 4-1
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SYSTEM DESIGN

S3C2440A

APPLICABLE SYSTEM WITH S3C2440A

The S3C2440A, SAMSUMG's 16/32-bit RISC microcontroller offers various functions and high efficiencies. In

addition to the high performance, the S3C2440A offers low current consumption, ensuring low costs.
The followings are sample applications that can be designed with the S3C2440A:

GPS

Personal Data Assistance (PDA)
Fish Finder

Portable Game Machine
Fingerprint Identification System
Car Navigation System

Smart Phone

Mobile Information Terminal (MIT)
Web Screen Phone

Web Pad

4-2
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S3C2440A SYSTEM DESIGN

MEMORY INTERFACE DESIGN
BOOT ROM DESIGN

After the system reset, the S3C2440A accesses 0x0000_0000 address and configuring some system variables.

Therefore, this special code (boot ROM image) should be located on the address 0x0000_0000. Bus width of boot
ROM can be selected by setting OM[1:0] pins.

Table 4-1. Data Bus Width for ROM Bank O

OM[1:0] Data Bus Width
00 NAND boot
01 16-bit (half-word)
10 32-bit (word)
11 Test mode

NAND BOOT DESIGN

Figure 4-1 shows a design with NAND boot.

S3C2440X% NAND Flash
DATA[7:0] | »| MD[7:0]
oM[0] R/INB |- nBUSY
FWE » nWE
OM[1] n n
NFRE »| nRD
ALE »| ALE
4 NnFCE »| NCE
CLE » CLE

Figure 4-1. NAND Boot Design

MAKING NAND BOOT IMAGE

When making a NAND boot loader image, you can use the binary file that is made from compiling and linking.

ELECTRONICS 4-3
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SYSTEM DESIGN S3C2440A
HALFWORD BOOT ROM DESIGN WITH BYTE EEPROM/FLASH
Figure 4-2 shows a design with half-word boot ROM with byte EEPROM/Flash.
Q@ S3C2440X EEPROM/
Flash
ADDR[24:1] »| ADDR[21:0]
DATA[15:0] |« * > DATA[7:0]
DATA[7:0]
nGCSO0 »| nCE
4 nOE »| nOE
NWBE[1:0] » nWE
NWBE[0]
EEPROM/
Flash
» ADDR[21:0]
p-| DATA[7:0]
DATA[15:8]
» nCE
»| nOE
»| NWE
NWBE[1]
Figure 4-2. Half-word Boot ROM Design with Byte EEPROM/Flash
MAKING HALFWORD ROM IMAGE WITH BYTE EEPROM/FLASH
When make half-word ROM image, you can split two image files, EVEN and ODD.
Table 4-2. Relationship ROM Image and Endian
Big Endian Little Endian
DATAJ[7:0] Odd Even
DATA[15:8] Even Odd
4-4 ELECTRONICS
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S3C2440A

SYSTEM DESIGN

HALFWORD BOOT ROM DESIGN WITH HALFWORD EEPROM/FLASH

Figure 4-3 shows a design with half-word boot ROM with byte EEPROM/Flash.

O S3C2440X
oM0] ADDR[24:1]
OM[1] DATA[15:0]
nGCSO
i nOE
nWE

4

DATA[15:0]

A 4

A 4

\ 4

EEPROM/
Flash

A[21:0]
DQ[15:0]

nCE
nOE
nWE

Figure 4-3. The Halfword Boot ROM Design with Halfword EEPROM/Flash
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SYSTEM DESIGN

S3C2440A

WORD BOOT ROM DESIGN WITH BYTE EEPROM/FLASH

Figure 4-4 shows a design with word boot ROM with byte EEPROM/Flash.

vy

DATA[7:0]

S3C2440X
gm[é] ADDR[24:2]
[0] DATA[31:0]
nGCSO0
nOE
nWBE[3:0]

NWBE[0]

YVvYYy

EEPROM/
Flash

A[21:0]
DQ[7:0]

nCE
nOE
nWE

vy

DATA[15:8]

NWBE[1]

YVvYy

EEPROM/
Flash

A[21:0]
DQ[7:0]

nCE
nOE
nWE

,I

DATA[23:16]

NWBE[2]

YVYY

EEPROM/
Flash

A[21:0]
DQI7:0]
nCE

nOE
nWE

DATA[31:24]

vy

NWBE[3]

YVYY

EEPROM/
Flash

A[21:0]
DQ[7:0]
nCE

nOE
nWE

Figure 4-4. The Word Boot ROM Design with Byte EEPROM/Flash
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S3C2440A SYSTEM DESIGN

MAKING WORD ROM IMAGE WITH BYTE EEPROM/FLASH

When you make a word ROM image, you can split it into four image files.

Addr. ROM Image

0 A ¢— size: byte Big Endian Little Endian
1 B DATA[31:24] A E ... D, H,...

2 c DATA[23:16] B, F,... C,G,.

3 D DATA[15:8] C, G,.. B, F,...

4 E DATA[7:0] D, H,... A E I..

5 F

6 G

7 H

8 I

9 J

10 K

Figure 4-5. Relationship of ROM Image and Endian
ELECTRONICS 4-7

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

SYSTEM DESIGN S3C2440A

MEMORY BANK DESIGN AND CONTROL

The S3C2440A has six ROM/SRAM banks (including BANKO for boot ROM) and two ROM/SRAM/SDRAM banks.
The system manager on the S3C2440A can control access time, data bus width for each bank by S/W. The
access time of ROM/SRAM banks and SDRAM banks is controlled by BANKCONO~5 and BANKCONG6~7 control
register on the system manager. The data bus width for each ROM/SRAM banks is controlled by BWSCON control
register.

The ROM bankO is used for boot ROM bank, therefore data bus width of bankO is controlled by H/W. OM[1:0] is
used for this purpose.

The control of BWSCON, BANKCONO-7, REFRESH, BANKSIZE, and MRSRB6/7 is performed during the system
reset. A sample code for special register configuration is described below.

Sample code for special register configuration

;Set memory control registers
LDR r0,=SMRDATA
LDR rl1,=BWSCON  ;BWSCON Address

ADD r2, r0, #52 ;End address of SMRDATA
0

LDR r3,[r0], #4

STR r3,[rl], #4

CMP 12,10

BNE %BO

SMRDATA
DCD 0x22111120 :BWSCON
DCD 0x00000700 :GCS0
DCD 0x00000700 :GCS1
DCD 0x00000700 :GCS2
DCD 0x00000700 :GCS3
DCD 0x00000700 :GCS4
DCD 0x00000700 :GCS5
DCD 0x00018005 ;GCS6 SDRAM(Trcd=3,SCAN=9)
DCD 0x00018005 ;GCS7 SDRAM(Trcd=3,SCAN=9)
DCD 0x008e0000+1113;Refresh(REFEN=1,TREFMD=0,Trp=2 clk,
; Trc=7 clk, Tchr=3 clk,Ref CNT)
DCD 0x32 ;Bank size, 128MB/128MB
DCD 0x30 ;MRSR 6(CL=3 clk)
DCD 0x30 ;MRSR 7(CL=3 clk)
4-8 ELECTRONICS
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S3C2440A

SYSTEM DESIGN

ROM/SRAM BANK DESIGN

The ROM/SRAM banks 1-7 can have a variety of width of data bus, and the bus width is controlled by S/W. A
sample design for ROM/SRAM bank 1-7 is shown in Figure 4-6, Figure 4-7, Figure 4-8 and Figure 4-9.

EEPROM/
S3C2440X SRAM
ADDR[24:0] P A[21:0]
DATA[7:0] | DQ[7:0]
DATA[7:0]
nGCSI[7:1] » nCE
nOE » nOE
nWE » nWE
nWE
Figure 4-6. One-byte EEPROM/SRAM Bank Design
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SYSTEM DESIGN

S3C2440A

S3C2440X EEPROM/
SRAM
ADDR[24:1] ® p A[21:0]
DATA[15:0 \ 4 DQI7:0
[15:0] DATA[7:0] 701
nGCS[7:1] ® » nCE
nOE » nOE
nWBE[1:0] » nWE
nWBE[0]
EEPROM/
SRAM
p{ A[21:0]
DQI[7:0]
DATA[15:8]
» nCE
» nOE
» nWE
NWBE[1]
Figure 4-7. Halfword EEPROM/SRAM Bank Design
S3C2440X SRAM
ADDR[24:1] | A[21:0]
DATA[15:0] p| DQ[15:0]
DATA[15:0]
nGCS[7:1] » nCE
nWE » nWE
nWE
nOE oF » nOE
NWBE0] VCBEO » nLB
NWBE[1] nWBE[O] » nUB
NWBE[1]

Figure 4-8. Halfword SRAM Bank Design with Halfword SRAM
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S3C2440A

SYSTEM DESIGN

S3C2440A

ADDRI[24:2]
DATA[31:0]

nGCSJ[7:1]
nOE
nWBE[3:0]

DATA[7:0]

nWBE[0]

EEPROM/
SRAM

A[21:0]
DQJ7:0]

nCE
nOE
nWE

DATA[15:8]

NWBE[1]

EEPROM/
SRAM

A[21:0]
DQJ7:0]
nCE

nOE
nWE

DATA[23:16]

nWBE[2]

EEPROM/
SRAM

A[21:0]
DQ[7:0]

nCE
nOE
nWE

DATA[31:24]

nWBE[3]

EEPROM/
SRAM

A[21:0]
DQJ7:0]

nCE
nOE
nWE

Figure 4-9. Word EEPROM/SRAM Bank Design
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SYSTEM DESIGN S3C2440A
SDRAM BANK DESIGN FOR S3C2440A
Table 4-3. SDRAM Bank Address configuration
Bank Size Bus Width Base Component Memory Configuration Bank Address
2MByte x8 16Mbit (IM x 8 x 2Bank) x 1 A20
x16 (512K x 16 x 2B) x 1
4MB x8 16Mb (2Mx 4 x 2B) x 2 A21
x16 (IMx8x2B) x2
x32 (512K x 16 x 2B) x 2
8MB x16 16Mb (2Mx 4 x 2B) x4 A22
x32 (1M x 8x2B) x4
x8 64Mb (4Mx8x2B) x1
x8 (2Mx8x4B) x1 A[22:21]
x16 (M x 16 x 2B) x 1 A22
x16 (IMx16x4B) x1 A[22:21]
x32 (512K x 32x4B) x 1
16MB x32 16Mb (2M x4 x2B) x8 A23
x8 64Mb (BMx4x2B) x2
x8 (AMx4x4B) x2 A[23:22]
x16 (4Mx8x2B) x2 A23
x16 (2M x8x4B) x2 A[23:22]
x32 (2M x 16 x 2B) x 2 A23
x32 (IMx 16 x4B) x 2 A[23:22]
x8 128Mb (4Mx8x4B) x1
x16 (2M x 16 x4B) x 1
32MB x16 64Mb (BMx 4 x2B) x4 A24
x16 (AMx4x4B) x4 A[24:23]
x32 (4Mx8x2B) x4 A24
x32 (2Mx8x4B) x4 A[24:23]
x16 128Mb (4Mx8x4B) x2
x32 (2M x 16 x 4B) x 2
x8 256Mb (BMx8x4B) x1
x16 (4Mx 16 x4B) x1
4-12 ELECTRONICS
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S3C2440A

SYSTEM DESIGN

Table 4-3. SDRAM Bank Address configuration (Continued)
Bank Size Bus Width Base Component Memory Configuration Bank Address
64MB x32 128Mb (4Mx 8 x4B) x 4 A[25:24]
x16 256Mb (BMx8x4B) x2
x32 (4M x 16 x4B) x 2
x8 512Mb (16M x 8 x4B) x 1
128MB x32 256Mbit (8M x 8 x 4Bank) x 4 A[26:25]
x8 512Mb (32M x4 x4B) x 2
x16 (16M x 8 x4B) x 2

The required SDRAM interface pin is CKE, SCLK, nSCS[1:0], nSCAS, nSRAS, DQM[3:0] and ADDR[12]/AP. The
sample design with SDRAM is shown in Figure 4-10 and Figure 4-11.

S3C2440A

ADDR[13:1]
BA
DATA[31:0]

SCLK
nRAS[0]/nSCS[0]
NnCAS3/nSRAS
NnCAS2/nSCAS

nWE
NWBE[1:0)/DQM[1:0]

ADDR[13:1]

y

DATA[15:0]

\ 4

» nSRAS

\ 4

DQM[1:0]

SYNC
DRAM

A[12:0]
BA
DQ[15:0]

CLK
nCS

nSCAS
nWE
LDQM/UDQM

Figure 4-10. Halfword SDRAM Design with Halfword Component
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SYSTEM DESIGN S3C2440A

SYNC
S3C2440A DRAM
ADDR[14:2]
ADDRI[14:2] . 4 | A[12:0]
BA > BA
DATA[31:0] |- 4 | DQ[15:0]
DATA[15:0]
SCLK » CLK
NRAS[0]/nSCS[0] » ncCsS
nCAS3/nSRAS » NnSRAS
nCAS2/nSCAS » NnSCAS
nWE » nWE
nWBE[3:0]/DQM[3:0] » LDQM/UDQM
DQMI1:0]
SYNC
DRAM
ADDR[14:2]
p| A[12:0]
» BA
»| DQ[15:0]
DATA[31:16]
» CLK
» nCS
» NnSRAS
p{ NSCAS
»| NWE
»| LDQM/UDQM
DQMI[3:2]

Figure 4-11. Word SDRAM Design with Half-word Component
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S3C2440A SYSTEM DESIGN

PC CARD (PCMCIA) INTERFACE APPLICATION USING CL-PD6710 (CIRRUS LOGIC)
The PC card (PCMCIA card) can be interfaced with S3C2440A using following components:

e CL-PD6710 from Cirrus logic

e TPS2211 from Texas Instruments

We tested the PC card interface by accessing the card information structure (CIS) in the modem card as
Figure 4-12, using following test code.

File Name File Descriptions
pd6710.h CL-PD6710 register definitions
pd6710.c CL-PD6710 PC Card program

o OMW w049 [COMI,115200bps] [USE %] -0 x|
serial Pot USB Port Configuration  Help
[PD6718 test for reading pc_card CIS) ﬂ

Insert PC card??!

PC card interrupt is occurred.
PC card interrupt is occurred.
Card is inserted.

3.3V card is detected.

PC card interrupt is occurred.
[Card Information Structure]

cisEnd=8"ab

1, 4,df,4a, 1,ff,1c, 4, 2,d9, 1,FfF,18, 2,df, 1,/f. .. deeeeanan...
28, 4, 7,c08, 08, 8,15,20, 4, 1,53,41,4d,53,55 08, // .. ... .. SAMSUN
4y ,20,20,20,20,20,28, 8,53,43,46,43,2d,56,45,52,//6 -SCFC-UER
31,%e,30,20,20, 8, B,fF,21, 2, 4, 1,22, 2, 1, 1,//1.8 ...t...". ..
22,3, 2, c, £,1a3, 5, 1, 3, 8, 2, £,1b, 8,cB,cB, /. i s
a1, 1,55, 8, 8,28,1b, 6, 0, 1,21,b5,1e,4d,1b, a,//..U.. .... . .H..
cl,¥1,99, 1,55,64,F8,FF,FF,28,1b, 6, 1, 1,21,b5,//.A..Ud... .... L
1e,4d,1b, £,c2,41,99, 1,55,ea,61,f0, 1, 7,f6, 3,//.H...0..U.a.....
1,ee,28,1b, 6, 2, 1,21,b5,1e,4d,1b, f,c3,81,99,//.. ....*..H...A.

1,55,ea,61,70, 1, 7,76, 3, 1,ee,20,1b, 6, 3, 1,//.U.ap..v... ....
21,b5,1e,4d,14, 0,fF,

L

Figure 4-12. PC Card CIS Access Example on S3C2440A
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SYSTEM DESIGN S3C2440A

10BASE-T ETHERNET CONTROLLER (CS8900A) INTERFACE
The 10BASE-T Ethernet can be supported on S3C2440A using following components:

e CS-8900A from Cirrus logic
«  XFMRS XF10B11A-COMB1-2S is Ethernet RJ45 with transformer.

IIS AUDIO CODEC (UDA1341TS) CONNECTION WITH S3C2440A
The S3C2440A IIS interface example circuit is as follows:

« UDA1341TS from Philips Semiconductors.
e The L3 interface of Philips (LAMOD, L3CLOCK and L3DATA) is realized by general I/O port.
« Refer to the sample code of audio application which plays GPCM file.

UDA1341TS

I2SSCLK ———{ BCK
I2SLRCK ————— | WS
I2SSDO ——— | DATAI DATAO|—— p 12SSDI
CDCLK ———»{ SYSCLK
GPB2 ——»{ L3MODE
—
GPB4 —»|L3CLOCK  VINL1 MICROPHONE
| ——————
GPB3 — | L3DATA VINL2 IN
Speaker 4—————— VOUTL
OUT «—— VOUTR QOMUTE __I_

Figure 4-13. UDA1341TS Connection with S3C2440A

AC97 AUDIO CODEC (STAC9767) CONNECTION WITH S3C2440A
The S3C2440A AC97 interface example circuit is as follows:

e STAC9767 from SIGMATEL.

+ The AC97 interface (AC_SYNC, AC_BIT_CLK, AC_nRESET, AC_SDATA IN and AC_SDATA OUT) is
realized between S3C2440A and STAC9767.

« Refer to the sample code of audio application which plays GPCM file.

4-16 ELECTRONICS

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
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STAC9767
X97SDO —»| SDATA_OUT HP_OUT_L ——»
HEADPHONE
X97SDI <4— SDATA_IN HP_OUT_Rf———»
X97BITCLK 4———BIT_CLK LINE_IN_L 4————
X97SYNC ————»{SYNC LINE_IN_R ¢———— LINE IN
X97RESETNn ———p| RESET# MICl [ ¢——— MICROPHONE

Figure 4-14. STAC9767 Connection with S3C2440A

LCD CONNECTION WITH S3C2440A

The S3C2440A LCD interface example circuit is as follows:

UG-32F04 (320x240 mono STN LCD) from SAMSUNG DISPLAY DEVICES CO., LTD. (refer to Figure 4-14)
— TL497CAN can be used to make VEE (-25V).

UG-24U03A (320x240 mono STN LCD) from SAMSUNG DISPLAY DEVICES CO., LTD. (refer to Figure 4-15)
— VEE is generated by the circuit on LCD module.

— VL is 2.4V typically.

— DISPON  H: display on, L: display off

— nEL_ON H:ELoff L:ELon

KHSO038AA1AA-G24 (256 color STN LCD) from KYOCERA Co. (refer to Figure 4-16)
— DISP signal can be made using I/O port, or power control circuit or NnRESET circuit.

— V1-V5 can be made using the power circuit recommended by the LCD specification.

LTS350Q1-PEL1 (256K color TFT LCD) from SAMSUNG ELECTRONICS CO., LTD. (refer to Figure 4-17)
— VDD_LCDl is typically 3.3V.

LP104V2-W (262,144 color TFT LCD, 10.4") from LG Philips (refer to Figure 4-18)
— VDD_LCDl is typically 3.3V.

V16C6448AB (640x480 TFT LCD) from PRIMEVIEW (refer to Figure 4-19)
— VDD_LCDI, VD and control signal are typically 5.V.

ELECTRONICS 4-17
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_ FLM
CL1
CL2
VSS
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D2
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(from S3C2440X) VEE VDD %’D >

R J VEE xgg >
10K /4 15

\ 4

000
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Figure 4-15. UG-32F04 Connection with S3C2440A (320x240 Mono STN LCD)

VSS1 1
—=
VERAME FPFRAME , |
VLINE FPLINE 1 5
VSS2 da
FPSHIFT _ ]
VCLK VSS3 > 9 g
PORT(DISPON) DOFF___, 4 7
DRDY
VM »d 8
VCC p
3.3V d 9
VSS4 d 10
VEE xq 11
VL d 12
VDO 8(1) > 913
VD1 o5 > d 14
vD?2 D3 » Jd 15
VD3 > d 16
VSS5H d 17
3.3V )Y(i v 18
g 19
-« X1 x—d 20
Y2 w—d 21
— VSS6 A 22
EL-VCC d o3
PORT(NEL-ON) | EL-ON q 24
(from S3C2440X) = UG24U03A

Figure 4-16. UG24UO03A Connection with S3C2440A (320x240 Mono STN LCD)
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SYSTEM DESIGN
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VLINE
VCLK
VM
VD7
VD6
VD5
VD4
VD3
VD2
VD1
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(from S3C2440X)

FLM
LOAD _ 5
5iss> 9 3
—» DISPOFF VDD L 4
VDD »d 5
— vbD " ] ¢
— vss -
. = WM OF_»d 8
VO YO ,d 9
—» V1 i
—» V1 » o 10
V2 V2 S 4d11
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o 14
= VD7 D7 5415
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KHS038AA1AA-G24-95-14

Figure 4-17. KHS038AA1AA-G24 Connection with S3C2440A (256 Color STN LCD)
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Figure 4-18. LTS350Q1-PE1 Connection with S3C2440A (Samsung 3.5” Transflective TFT LCD)
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Figure 4-19. LP104V2-W Connection with S3C2440A (LG Philips 10.4” TFT LCD)
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GND 1
—O

VCLK (;LK > d 2
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q 5
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— q 6
VD11 »d 7
VD12 Eg » d 8
VD13 »d o
VD14 R4 » d 10
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o q 12
VD5 o » d 13
VD6 = > d 14
VD7 o » d 15
VD8 o » d 16
VD9 » o 17
VD10 G5 > d 18
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BO d 20
VDO 'g; » d 21
VD1 B2 > o 22
VD2 = » d 23
VD3 » d 24
VD4 BS » g 25
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DENB q 26
VDEN vec » d 27
VDD_LCDI(5V) Voo 9 28

g 29
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u/D d a1
(from S3C2440X) =3 V16C6448AB

Figure 4-20. V16C6448AB Connection with S3C2440A (TFT LCD)
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S3C2440A SYSTEM DESIGN

SYSTEM DESIGN WITH DEBUGGER SUPPORT

MULTI-ICE

The S3C2440A has an Embedded ICE logic that provides debug solution from ARM. MULTI-ICE enables you to
debug software running on the S3C2440A. Embedded ICE logic is accessed through the Test Access Port (TAP)
controller on the S3C2440A using the JTAG interface.

JTAG port for Embedded ICE Interface

When you build a system with the S3C2440A Embedded ICE interface, you should design a JTAG port for MULTI-
ICE interface. Usually, the interface connector is a 20-way box header, and this plug is connected to the
Embedded ICE logic interface module using 20-way IDC socket.

The JTAG port signals, nTRST, TDI, TMS and TCK have to be connected to pulled-up register (10K ohm)
externally.

The pin configuration and a sample design are described in Figure 4-21 and Figure 4-22, respectively.

@®E @
ODEOEOOOUL®®W
1
Pin Name Function
1 VTref System Power
2 Vsupply System Power
3 NnTRST Test reset, active low (connected pull-up reg.)
5 TDI Test data in (connected pull-up reg.)
7 T™MS Test mode select (connected pull-up reg.)
9 TCK Test clock (connected pull-up reg.)
11 RTCK Return test clock (connected pull-down reg.)
13 TDO Test data out
15 nSRST Connected to nRESET and nTRST through 470 ohm resister
17 DBGRQ NC
19 DBGACK NC
4,6, 8,10, 12, 14, 16, 18, 20 | GND System Ground

Figure 4-21. MULTI-ICE Interface of JTAG Connector
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VDD

S3C2440X
10k Siok 10k S 10K
[——————= !
|
@ o+
| |
: @ @ : e NTRST
| |
u—(: 5) (5 : TDI
| |
| |
—® O— T™S
| |
—

%

TDO

AVAVAY, TDO
470 ohm or Switch

< . @ X Multi-ICE use : Off
I | § 330 ohm | Multi-ICE not use : On

NRESET | NRESET
(from Reset logic) |

GND

Figure 4-22. MULTI-ICE Interface Design Example
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S3C2440A SYSTEM DESIGN

CHECK ITEMS FOR SYSTEM DESIGN WITH S3C2440A

When you design a system with the S3C2440A, you should check a number of items to build a good system. The
check items are described below.
e The OM[3:0] pin has to be configured.

e If EXTCLK pin is used for MPLL and UPLL, XTIpll has to be connected to VDD. If XTIpll pin is used for MPLL
and UPLL, EXTCLK has to be connected to VDD.

e If aninput pin is unused, connect the pin to VDD or GND. If the pin is floated, S3C2440A may not operate.
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S3C2440A SYSTEM DESIGN

DVS(DYNAMIC VOLTAGE SCALING)

OVERVIEW

DVS(Dynamic Voltage Scaling) is useful to reduce power consumption in Idle mode.

The basic concept of DVS is to drop the Core and Internal voltage when those blocks don't need to operate heavily
and reduce the power consumption.

There are two methods to reduce power consumption; one is drop the voltage while the internal blocks are not
working or operating slowly though the system is running. The other is lengthening the system clock speed to
reduce power consumption.

DVS uses the two methods, voltage scaling and change clocking.
When DVS is used, the Core power consumption can be reduced maximum by 50% of the core current.

While WMA is playing, Idle state rate is more than 80% and actual CPU operating rate is about 20%. If DVS is
applied to this application, power can be saved during 80% Idle period.

ELECTRONICS 5-1
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SYSTEM DESIGN S3C2440A

POWER SCHEME FOR DVS

Applicable DVS power supply pins are VDDi(Internal block power) and VDDiarm(ARM920T power). To use DVS,
the system power has to be supplied two variable voltages. One for normal operation, the other for lower level
voltage (for DVS).

The DVS High and Low voltage is as follows.

DVS Pins Voltage spec. Normal operating voltage DVS low voltage
VDDiarm 300Mhz: 1.2V(1.15V ~ 1.25V) 300Mhz: 1.2V Min 1.0V
400Mhz: 1.3V(1.25V ~ 1.35V) 400Mhz: 1.3V
VDDi 300Mhz: 1.2V(1.15V ~ 1.25V) 300Mhz: 1.2V Min 1.0V
400Mhz: 1.3V(1.25V ~ 1.35V) 400Mhz: 1.3V

Table 5-1. DVS voltage level

I/0 Voltage
----- - PIREN - cecccccscanns Regulator » 3.3V
:
:
: N
: emory 1.8V/2.5V/3.3V
' Interface
: [ Fixed volt
' Fixed voltage VDDalive
; Regulator | ——— Power CTRL
: (Min1.2V) (Alive Block) ADC 3.3V
:
]
E VDDiarm &
beeeee »] Variable voltage VDD
H Regulator Arm 920T RTC 1.8V ~ 3.6V
:
:
: VDDMPLL &
i VDDUPLL /o
: i 3.3V
tecccocaa »] Fixed voltage PLLS &
Regulator Block Interanals
S3C2440A

Figure 5-1. Power Scheme for DVS

The DVS scheme can be applied only for VDDiarm, but we strongly recommend to use both VDDiarm and VDDi
voltage. Refer the following Schematic diagram for DVS.
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S3C2440A

SYSTEM DESIGN

VDSV
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Figure 5-2. Power regulator example diagram for DVS

Downloaded from AFfOW.com.

5-3


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

SYSTEM DESIGN

S3C2440A

DVS OPERATING DETAILS

DVS OPERATIG FLOW CHART

VDDarm/VDDi=1.3V
Fclk: Helk:Pclk=[1:3:6]

v

Normal mode operation

“Enter Idle mode”
command by OS
scheduler

Divide Host Clock by Two
ex)[1:3:6] =» [1:6:6]

ex) 1.3V & 1.0V

Enter Idle mode status

VDDarm/VDDi=1.0V
Fclk: Helk:Pclk=[0:6:6]

Drop Core voltage(VDDarm/VDD1

Exit Idle mode
<4— by Wake-up
Source

Return Core voltage(VDDarm/VDB{
ex) 1.0V = 1.3V
Return Normal Host Clock
ex)[1:6:6] = [1:3:6]

Figure 5-3. DVS Flow chart example(400Mhz)

Figure 5-3 shows the DVS scheme for 400Mhz, in 300Mhz only the High voltage will be 1.2V.
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S3C2440A SYSTEM DESIGN

DVS SHCEME DESCRIPTION

Please contact the Samsung CS team for Detailed DVS scheme.
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SYSTEM DESIGN S3C2440A

POWER CONSUMPTION OF DVS

Table 5-2 shows how much the power consumption will be reduced when using DVS.

FCLK DVS Scheme application Core Power [mW] Difference
[Mhz] (VDDiarm/VDDi) Without=>with
With DVS Without DVS
300 Running mode 51 74 +23mW (45%)
Idle mode 32 64 +32mW{100%}
400 Running mode 68 139 +71mW (104%)
Idle mode 46 113 +67mW (146%)

Table 5-2. Core current consumption

(Note) Test condition

- Core current =|_VDDi + |_VDDiarm at 1.2V @300Mhz, 1.3V @400Mhz.
(Current of VDDalive/VDDUPLL/VDDMPLL are not included).
- For DVS the Core voltage will be down to 1.0V

(1) Execute Batlife.wma file on PPC2003.
(2) No threads ready to run on PPC2003

(3) FCLK:HCLK:PCLK = (300:50:50) and (0:50:50) Mhz for 300Mhz,
(400:67:67) and (0:67:67) Mhz for 400Mhz.

(4) FCLK:HCLK:PCLK = (300:100:50), (400:133:67) MHz
Sample # : KYC13AA

OS timer scheduler: 1Imsec~10msec.
As the upper table, Using DVS, the core power consumption will be reduced quite much

The followings are the 2440 total power consumption comparison between DVS is on and off.

400Mhz Power consumption
250
200 | VDD_Core
S Powgr
S 150 | 139mwW 5190 Dayw
S 68mw
100 | Total Powe
VDD_IO | =255y
50 ¢ 88mwW 87mw
0
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