S3C44B0X RISC MICROCONTROLLER ABOUT SMDK41100 BOARD

ABOUT SMDK41100 BOARD

SYSTEM OVERVIEW

SMDK41100 (Samsung MCU Development Kit) for S3C44B0X is a platform that is suitable for code development
of SAMSUNG's S3C44B0X 16/32-bit RISC microcontroller (General ARM) for hand-held device and general
applications.

S3C44B0X consists of 16-/32-bit RISC (ARM7TDMI) CPU core, 8KB cache, optional internal SRAM, LCD
controller (up to 256 color DSTN), 2-ch UART with hand-shake(IRDA1.0,16-byte FIFO), 4-ch DMA, System
manager (chip select logic, FP/ EDO/SDRAM controller), 6-ch timers with PWM, 71-bit general purpose 1/O ports,
RTC, 8-ch 10-bit ADC, IIC-BUS interface, 11S-BUS interface, Sync. SIO interface and PLL for clock.

SMDK41100 (Samsung MCU Development Kit) consist of S3C44B0X, boot EEPROM (Flash ROM), EDO DRAM,
SDRAM, LCD connect, two serial communication ports, configuration switches, RTC, JTAG interface and status
LEDs.

SMDK41100 OVERVIEW

The SMDK41100 (Samsung MCU Development Kit) shows the basic system-based hardware design which uses
the S3C44BO0X. It can evaluate the basic operations of the S3C44B0X and develop codes for it as well.

When the S3C44B0X is contained in the SMDK41100 (Samsung MCU Development Kit), you can use an in-
circuit emulator (ICE).

This allows you to test and debug a system design at the processor level. In addition, the S3C44B0X with
embeddedICETM capability can be debugged directly using the EmbeddedICE Interface.

The SMDK41100 (Samsung MCU Development Kit) function blocks are shown in Figure 1-1.

ELECTRONICS 1-1



ABOUT SMDK41100 BOARD S3C44B0X RISC MICROCONTROLLER

General MCU
Boot ROM
ARM7TDMI ICE Breaker (ROM Bank 0)
32-Bit RISC CPU EEPROM or
AN Flash option
v < # >| BUS Arbiter v S
emory Ban
CPU I/F
A <):(> Mem. CTRL/ EDO or _SDRAM
— Refresh CTRL option
- 8-Kbyte Unified
~ 7| Cache/SRAM LCD DMA
& LCD IF
LCD CTRL
4-WORD
"l Write Buffer <):(> Interrupt DC/DC
CTRL converter
A 4

Bus Router ZDMA(2-ch) —| ~ UARTO
I with handshake

System Bus Bridge &
_[ ] Clock f Arbitration BDMA(2-ch) UART1
L | Generator [ with handshake
T ) |\ ZON
RTC Power
ADC ¢ ><G > GPIO CTRL (3.0V)
- 1c
Watchdog Timer  [< :—: > (1‘ rl: UARTO,1
(FIFO in 2-ch)
[ E
Power Management <):(> ng?ﬁ:ed
<):(> Synchronous I/O
RTC(Real Time CLK) [{——— ADC
<):(> PWM Timer
0,1, 2, 3,4 internal
ICBus CRTL  [{(——)» SO UF
IS Bus CRTL <#> TAP Controller for
ITAG s I/F
EINT I/F

Figure 1-1. SMDK41100 Function Block Diagram
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S3C44B0X RISC MICROCONTROLLER

ABOUT SMDK41100 BOARD

FEATURES

— S3C44B0X: 16/32-bit RISC microcontroller
— X-tal operation

— Boot ROM: 512 K bit, 1 M bit, 8 M bit, support half-word size boot ROM
— DRAM: 4 M x 16 EDO DRAM support

— SDRAM: 4 M x 16 SDRAM support

— 8-bit LCD connector

— General I/O: GIP 2-port & GOP 2-port

— Two-channel UART

— EmbeddedICETM™ Interface

— RTC X-tal input & power logic

— |IC : KS24C080 support

— ADCI/F

— SIOIIF

— S I/F

— EINT I/F
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CIRCUIT DESCRIPTION

SMDK41100 (Samsung MCU Development Kit) consists of logic components, several control/status display
block, and a debug interface block. SMDK41100's detailed block diagram, and its components are shown in
figure 1-3.

POWER SUPPLY

SMDK41100 (Samsung MCU Development Kit) is designed to operate at 2.5V for core and 3.3V for I/O. Power to
SMDK41100 (Samsung MCU Development Kit) is supplied through a DC jack power adapter which supports the
voltage between 5V and 9V and drives the current at least 850 mA .

SMDK41100 has distributed power plane, with power going separately to the MCU and the main power plane.
For this reason, power jumpers J1, J2, J3 and JP5 are inserted (see Figure 1-2) .
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Figure 1-2. SMDK41100 Power Plane
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S3C44B0X RISC MICROCONTROLLER
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Figure 1-3. Detailed SMDK41100 Board Diagram
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CLOCK SOURCE AND DISTRIBUTION
The Following clock source is supported at SMDK41100 target board.

System Clock (MCLK)

Table 1-1 shows the relationship between the mode control pin(OM2 & 3) conbination and the clock operating
mode. The OM[3:2] status is latched at rising edge of nRESET. (See, Figure 1-4)

Table 1-1. System clock configuration

CLOCK MODE(JUMPER) Pin Value Descriptions PIN Status
JP9 OM[3:2]
Short 00 XTALO, PLL-on EXTCLK(#67)=Vvdd
NOTES:

1. SMDK41100 provides only XTAL. If you'd like to use oscillator as a external clock, you have to modify our board.

2. Ifthe EXTCLK is used, XTALO has to be in H level. If XTALO, EXTALO is used, EXTCLK also has to be in H level.

3. Although the PLL starts to operate just after reset, the PLL output is not used as Fout. Until S/W writes valid settings to
the PLLCON register, the crystal clock will be used as Fout directly. After S/W writes to the PLLCON, the PLL output is
used as Fout.

MA—

R137 R79

omM2

OM3 EXTCLK
JP9

R145

Use PLL(XTAL)

Figure 1-4. SMDK41100 Board System Clock (MCLK) Configurations

RESET LOGIC

The nRESET(System Reset Signal) must be held to low level at least 5 CLK to recognize the reset signal and it
takes 128 CLK between the nRESET and internal NRESET. nRESET and nTRST(JTAG Reset signal) should be
merged by jumper option. But, if you want to use circuit emulator (ex, Embedded ICE) for debug without BOOT
ROM, you should have the nTRST be pull-up. If not, whenever the ADW (ARM Debug Window) were invoked
SW interrupt will be occurred.
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S3C44B0X RISC MICROCONTROLLER

ABOUT SMDK41100 BOARD

SMDK41100 SYSTEM CONFIGURATIONS

S3C44B0X supports Big-/Little-endian mode and Byte/Half-word/Word access the data bus. But SMDK41100
supports only Half-word data access in BOOT ROM.

BOOT ROM

You can select EEPROM or Flash memory using jumper option(JP13) for BOOT ROM.
The data bus width of BOOT ROM bank is fixed by Half-word data in SMDK41100.
In EEPROM, you have to open JP13 but in Flash memory you have to remove EEPROM and to close JP13.
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N

w
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(&

N

JP4: Endian option
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o
<
w
[6]o]o[—
(&
N

16-bit Boot EEPROM
0|0 2 (JP13 open)
JP7
0|0 1
J4: 1-2 closed
f‘ JP7: open
= = JP8: short

Figure 1-5 SMDK41100 Board Configurations

Table 1-3. ROM BankO Data Bus Width

PIN FUNCTIONS

JP8 JP7

PIN value, OM[1:0] | DESCRIPTIONS

ROM Bank0 Data Bus Width Configuration

Short Open

"o1" 16_bit mode

Table 1-4. Endian Mode Configuration

PIN FUNCTIONS J4(1-2) J4(2-3) PIN value DESCRIPTIONS
Endian Mode closed open "o" Little endian mode
Selection open closed "1 Big endian mode.

ELECTRONICS
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ABOUT SMDK41100 BOARD

S3C44B0X RISC MICROCONTROLLER

DRAM/SDRAM CONFIGURATIONS

S3C44B0X supports FP DRAM, EDO DRAM and Synchronous DRAM. S3C44B0X's nRASO signal
simultaneously can be used EDO DRAM and Sync. DRAM on SMDK41100. SDRAM or EDO DRAM can be
selected alternatively using SYSCFG register (rBANKCON).
R76/R81 are resistors for selecting memory type of BANK6 and R100/R111 are resistors for selecting the data
bus width of BANK6 or BANK?.

So, SMDK41100's DRAM/SDRAM configuration can be summarized in three cases(16bit EDO DRAM mode/16bit

SDRAM mode/ 32bit SDRAM mode)

Table 1-5. DRAM/SDRAM Configuration of BANK6 and BANK7

Number R76 R81 R100 R111 Memory Mode
of case Descriptions Block Diagram
1 Closed | Open Open Open 16bit EDO X 16
DRAM mode i
BANK6
"""""""" BANK7
2 Open | Closed | Open | Closed | 16bit SDRAM X 16
BANK6
X 16
BANK7
3 Open | Closed | Closed | Open 32bit SDRAM K32
mode '
SDRAM | | SDRAM |
BANK6
"""""""" BANK7
NOTES:

1. If 32bit data bus width is used in SMDK41100, optional resistors(Data option:R62-R71, R74, R75, R78, R80, R82-R85,
R87, R89, R91, R92, R94, R95, R99, R101, R103, R104, R106, R109, R110, R113-R125, R175, R176, Address option:rl-

r40) have to be set properly.

2. When the user set the data option, please consider other options(llS, LCD, UARTO and UART1)

1-8

ELECTRONICS



S3C44B0X RISC MICROCONTROLLER ABOUT SMDK41100 BOARD

General I/O PORTS

S3C44B0X's general I/O ports are used for DEMO B’ d key interrupt input and LED status display. The function of
control switch and the status of LED can be defined by user software.

Table 1-6. General 1/0O Configurations on SMDK41100

General I/0O port number I/0O type Descriptions
PB[10:9] Output LED display
PG[5:4] Input Key input pad (External interrupt input pins).

LCD INTERFACE

S3C44B0X has LCD controller. The LCD controller has some signal, such as VD[7:0], VM, VFRAME, VCLK.
SMDK41100 provides the LCD control signals as follows;

Table 1-7. LCD Interface on SMDK41100

# of hole Descriptions | # of hole Descriptions |# of hole Descriptions | # of hole Descriptions
1 VSS 6 NC 11 VDO 16 VD5
2 VDD 7 VM 12 VD1 17 VD6
3 VFRAME 8 NC 13 VD2 18 VD7
4 VLINE 9 NC 14 VD3 19 NC
5 VCLK 10 NC 15 VD4 20 NC

SIO INTERFACE

S3C44B0X has SIO(Synchronous 1/0).
SMDK41100 provides the SIO(JP11) signals as follows;

JP11

<4— > SIOCLK
< SIORXD
<4——» SIORDY

» SIOTXD
1GND

a b W N -

Figure 1-6 SIO Interface on SMDK41100
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IS Interface

S3C44B0X has lIS(Inter IC Sound).
SMDK41100 provides the 11S(JP10) signals as follows;

JP10
1 |« IISLRCK
2 |« 1ISDO
3 »1ISDI
4 |« IISCLK
5 1GND

Figure 1-7 1IS Interface on SMDK41100

EXINT INTERFACE

There are four EXINT(External Interrupt) interface in SMDK41100. SMDK41100 provides the ExINT(JP14) signals as follows;

JP14
1 |« EXINT1
2 |« EXINT2
3 |« EXINT3
4 |« EXINT4
5 1GND

Figure 1-8 EXINT Interface on SMDK41100

A/D CONVERTER INTERFACE

S3C44B0X has ADC(Analog to Digital Converter). The ADC has 8-ch analog input signals.
SMDK41100 provides the ADC(JP15) signals as follows;

Table 1-8. ADC Interface on SMDK41100

# of hole Descriptions | # of hole Descriptions |# of hole Descriptions | # of hole Descriptions
1 AINO 2 AIN1 3 AIN2 4 AIN3
5 AIN4 6 AIN5 7 AING6 8 AIN7
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S3C44B0X RISC MICROCONTROLLER

ABOUT SMDK41100 BOARD

SMDK41100 REV. 1.0. BOARD SCHEMATICS

General MCU(S3C44B0X) device interface
Etc.(Power/JTAG/Clock . . .)
SDRAM/DRAM

EEPROM/Flash

UART

LCD

o o kM w b PRE

ELECTRONICS
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S3C44B0X RISC MICROCONTROLLER

TOOLKIT & DEBUGGING

TOOLKIT & DEBUGGING

SETUP SMDK41100 ENVIRONMENTS

The evaluation environments for SMDK41100 are shown in Figure 2-1. Serial port(UARTO) on SMDK41100 have
to be connected to COM port of Host PC . This can be used as console for monitoring and debugging

SMDK41100.

If you have the emulator like as EmbeddedICE, you can use JTAG port on SMDK41100 as the interface for it.

DC power adapter can be used as input power of the SMDK41100 board. This input power regulated to 2.5V and
3.3V for CPU and peripheral devices on SMDK41100 board.

LPT1

[

(COM2)

I
—
—

EmbeddedICE
or MultilICE

Host PC

*_ cowmi

RS232 Cable for Consol

4~6V DC adapter

DC Power
7~9V

UARTO UART1 JTAG

2.5V 3.3V

S3C44B0OX

SMDK41100

Figure 2-1. Setup Environments for SMDK41100 Board
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S3C44B0X RISC MICROCONTROLLER

RS232C CABLE CONNECTION

The serial cable is made as in Figure 2-2. The other pins of the cable are not used. Please check the cable's

connections again!

The UARTO and PC COML1 port has to be connected through this cable connection.

For Host For SMDK41100
(Female D-SUB9) (Male D-SUB9)
5 5
EN O
O o \_}4/ o O
O 3 3 O
G )
° 0 ;—#\2 o 7
O o ~O O

Figure 2-2. Serial Cable Connections for SMDK41100 Board
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S3C44B0X RISC MICROCONTROLLER TOOLKIT & DEBUGGING

CONFIGURING THE HYPER TERMINAL (ON WINDOWS 95 OR NT)

To configure the Hyper Terminal, which is windows utility program for serial communications be given on
windows 95 or NT, please following steps:

1. Running the Hyper Terminal utility program.
Window 95 or Windows NT start tool bar - Program > Accessories = Hyper Terminal Group > Double
click Hyperterm.exe - Enter connection name - Select icon > Click OK.

2. Select COM port to communicate with SMDK41100 target board.
Choose COM1 (or COM2) as the serial communication port > Click OK

3. Set the serial port properties. (See the Figure 2-3.)
— Bits per second: 115200 bps
— Data bits: 8 bits
— Stop bits: 1
— Flow control: None

COM1 Properties !

Fart Settings I

Bits per seconc: [KRTEHOMMMMNININNE - |

Data bits: IE _:!
Parity: iNnne j
Stop bits: ]1 _:!

L4

Flow contral: lNu:une

RBestare Defaultz I

k. I Cancel I ] !

Figure 2-3. Setting Port Properties
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S3C44B0X RISC MICROCONTROLLER

© N o O

Select Properties menu
File > Properties.

Choose Setting Page (Figure 2-4)

Click ASCII Setup button

Check ASCII Setup menus and set (Figure 2-5)
Re-connect Hyper-Terminal to run at new properties
— Disconnect: Call > Disconnect

— Connect: Call > Call

Power-On Reset or Push the reset button on SMDK41100 board

— Now, The diagnostic menu is showed on the Hyper-Terminal (Refer to Figure 2-6).

DEMO Properties EH !

Connect To  Settings I

= Functian, arrow, and ctrl keys act az

i~ Teminal keys (Gt

Ernulation:
I.-’-‘-.utu:u detect ﬂ femital Setm. .

Backzcroll buffer lines:
{500 =

[~ Eeep three times when connecting or disconnecting

ASEIl Setup.. ]

| k. I Cancel I

Figure 2-4. Choose Setting Page
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S3C44B0X RISC MICROCONTROLLER TOOLKIT & DEBUGGING

ASCI Setup

- &85CI Sending
I Sendline ends with line feeds

[ Echo typed characters locally

Line delay: IEI millizeconds.
Character delay: IEI millizeconds.

— A5CH Receiving

[T &ppend line feads to incoming line ends
[™ FEoree incoming data to 7-bit A5 C1
¥ wrap lines that exceed terminal width

Cancel I

Figure 2-5. ASCII Setup Menu

g d4bcom1 - SH0|HEONE
OFFy HEE) HIAM) SZHC) J2(1) TS2H)
D|=| 58] @S|
B
AAbMON Yer 0.00 for S3CAABOX May, 2000
COM:115.2kbps,8Bit, NP, UARTO <n+6>{4)+{n)+C5({2)
DORNADDR:-cO000000 I1SR_ADDR:c7fff00 SYSCFG:-e
E-mail :ketark@sec.samsung.com
Memory Test{cOODDODOh—c7f0000K):-0.K.
1] | 3
(HE 00258 | | [SCROLL [CAPS [NOM [ | 7

Figure 2-6. SMDK41100 Booting Window After Reset
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TOOLKIT & DEBUGGING S3C44B0X RISC MICROCONTROLLER

INSTALL ARM TOOLKIT
First of all, install ARM toolkit 2.51.

You may install ARM toolkit 2.11a but makefile has to be changed a little because the toolkit 2.11a doesn't
support fromelf.exe utility. However, We recommend ARM toolkit 2.51 because it's more enhanced toolkit that
removes some bugs in toolkit 2.11a.

Also, the DOS environment variable has to be changed as follows after installation of the toolkit.

SET ARMLIB=C:\ARM251\LIB
SET ARMINC=C:\ARM251\INCLUDE

HOW TO BUILD EXECUTABLE IMAGE FILE

Execution image file can be built using by ARM Project manager or makefile. First you have to build ELF format
image. An ELF format image can be used for ARM debuger directly. The binary file(.bin file) can be extracted
from .ELF format image. If you want to use ARM debugger.

First of all, you have to download S3C44B0X evaluation source code and any other utilities from our web site
(www.samsungsemi.com). It will be helpful to more easily understand the development environments of
S3C44B0X. The distributed evaluation source codes are consist of following directories.

Directory Description

44BMON Down loader program through UARTO. This will be an example for program running on ROM.
44BTEST | Evaluation source code that test the S3C44B0X function blocks.
ARMutil Utilities for compile and download above program.

BUILD 44BMON.BIN

If you made your own board instead of SMDK41100, 44BMON.BIN file has to be made first. To use interrupt
service routine in sample codes, the 44BMON.BIN image file has to operate on ROM.

To build 44BMON.BIN, run makefile file in 44BMON/SRC directory using following command. If the
44BMON.BIN operates, you will see the figure 2-6.

cd 44BMON/SRC
armmake -a

If 44BMON.BIN operates, you can download an application program (ex. 44BTEST.bin) through serial (COML1).
If SMDK41100 board doesn't operate, check that the JP6 jumper is short.
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BUILD 44BTEST.ELF

To build the sample source code, 44BTEST, run makefile file in 44BTEST/SRC directory using following
command. cd 44BTEST/SRC
armmake -a

After build, 44BTEST.ELF and 44BTEST.BIN image files will be seen in 44BTEST/BIN directory. The
44BTEST.ELF file is used for ARM debugger.

The 44BTEST.BIN file is used for serial downloading with 44BMON.
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EXECUTE 44BTEST WITHOUT MDS (EMBEDDED ICE, MULTI ICE OR JEENI)

First, 44BMON has to operate on ROM. 44BMON will be ready to receive 44BTEST.BIN. 44BMON will be launch
44BTEST.BIN after receiving 44BTEST.BIN.

To download 44BTEST.BIN, Type following commands. Wkcom?2.exe will transmit file size and checksum
together with .BIN file.

wkcom2 44BTEST.bin /1 /d:1
/1: com1 port is used.

/d:<n> : baud rate=115200 / <n>

After download, you can test S3C44B0X functional units and see figure 2-7

g dbcom - SHO|HEONE

mE BEE 2N 30 330 EsEH

B
S3C44B0K Test Program Yer 0,00 rSYSCFG=0xe MCLE=40000000
O:Lcd Mono 1:Lcd G4 Z:Lled GG 3:5L_I0LE Mode
4:5L_IDLE ModeZO  5:|DLE Mode G:|DLE hard) T-nWalT pin
8 :n¥DREND 9:Cache 10:4dc 0,1,2,3 11:8de with DMA
12:U8RT 0O 13:UART O FIFQ 14:UART 1 15:UART 1 FIFD
16:5L0W Mode 17:-HILD Mode 18:5T0P Mode 19:Zdmal
20:Zdmal 21:510 TudPx 22510 Tw BOMAD 23:510 Bx BOMAT
24:WDhTimer PRIATC(displaw) 26:ATCITest ) Z27:RTC Tick
28:1ICCKS2ACOB0)  29:115(udal341) 30:Timer Int 31 :Tout test
32:Ext. Int S3-Etcit.. 34:Change PLL 35:Test AFCLTx)

36:Test AFC(R:) 37:Write flash
select the function to test?

i

s BT

Figure 2-7. 44BTEST Execution After Download Using UARTO
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HOW TO USE ARM DEBUGGER WITH MDS (EMBEDDED ICE, MULTI ICE OR JEENI)

If you have built 44BTEST program without any error, you can find 44BTEST.ELF in 44BTEST/BIN directory.
The generated image file will be downloaded to SDRAM/DRAM memory on the SMDK41100 target board by
ARM debugger through MDS, such as EmbeddedICE, MultilCE, JEENI an so on. Next, you can start to debug the
downloaded image using ADW( ARM Debugger for Window ).

PREPARING EMBEDDED ICE
1. EmbeddedICE will be connected through JTAG port on the board. Connect all cables properly by each MDS
manual. Open JP6 on SMDK41100 board to use JTAG port.
Reset the SMDK41100 board and the EmbeddedICE interface unit.
Reset SMDK41100 board (Press reset switch) ® Reset EmbeddedICE unit (Press red switch)
2. Start ARM Debugger using ARM debugger icon
Also, you can start it at DOS command window as you type adw 44BTEST.elf in there.

3. When ARM Debugger is started, it will load the image code to Armulator. (The Armulator is software
emulator for ARM7T CPU )

If you ever used ARM Debugger as a remote debugger, Remote Debugger warning message dialog box will be
displayed. If the remote debugger option is correct, then select Yes, otherwise, select No.

CONFIGURING ARM DEBUGGER FOR EMBEDDED ICE

In order to access a remote target, you should configure ARM Debugger for Windows (ADW) rather than
ARMulator. The EmbeddedICE interface unit must also be configured for the ARM core in the target system

The ARM7TDMI core is contained in the S3C44B0X on the SMDK41100 board. ARM7TDMI macro cell includes
the ARM7 core with Thumb, debug extensions, and the EmbeddedICE macro cell.

To configure ARM Debugger using the EmbeddedICE interface, follow the below steps:

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

2. Debugger Configuration dialog box is displayed (Figure 2-8). When you select Target page, there are two
Target Environment available as follows.

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

— Remote_A: connects the ARM debugger directly to the target board or to an EmbeddedICE unit attached
to the target.

Select Remote_A from target environments, and click Configure.

Configure Angel Remote Configuration dialog box(Figure 2-9).

— Remote Connection: select your host and EmbeddedICE communication port configuration.
— Select Ports and Serial Line Speed.
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5. Select Debugger page from Debugger Configuration dialog box (Figure 2-10 ) and configure it.

— Endian: little (If the big endian is used, Endian: big has to be selected.)

6. Select Memory Maps page from Debugger Configuration dialog box and configure it.
— No Map File

7. 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

target. This means that the executable image file is downloaded to the SDRAM/DRAM code area.

This configuration is done once at first. In the next time, this configuration is not needed because the setting was

saved.

Debugger Configuration

Target | Debugger | Memaory Maps |

Target Environment

&dd, Bemove Configure, ,,

P | Connect the &AM Debugger directly to a target board
ot to an Ermbedded|CE unit attached to & target
bioard, & directly connected target board requires
&ngel debug monitor software,

kit
o
4
k-

HELA CS&

i
r

Figure 2-8. Debugger Configuration: Target Page
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TOOLKIT & DEBUGGING

Angel Rernote Configuration

— Remate Connection

¥ Heartbeat

Dizabling heartbeat will dizable hozt
timeout and packet regend,

™ Serial / Parallel

" Ethernet I

— Parts Seral Line Speed
Senal ; IEDM2 "'I Baud F ate:
Parallel - |77 =l | 28400 =]
— Channel Viewers
[ Enabled
ThurbCy dll

Sdldl..

Hemmve.. |
Cancel |

Figure 2-9. Angel Remote Configuration

Debugger Configuration

Target Debugger | Memary Maps |

Endian
Frofile Interval: |||!]! ~ Little
Source Tab Length: IB (+ Big

Disahble

[~ Splash screen
[~ Rernote Startup warning

il
e
A+
-

HEL) CES

Figure 2-10. Debugger Configuration: Debugger Page
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EXECUTING 44BTEST.ELF USING EMBEDDED ICE

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

let $vector_catch=0x00
let $semihosting_enabled=0x00
let psr=%if SVC32

Or, you can initialize these variables as follows:

First, create a text file named "armsd.ini", which includes the commands described above. Then, enter the
following command in the Command window (Figure 2-11):

obey c:\armuti\armsd.ini

For more information about these steps, please refer to "ARM Software Development Toolkit User's Guide".

s BAM Debugger - MO IMAGE

Eile Edit Search Miew E&xecute Options Window Help

=] gl B =] arm =] EEVE Bo0 0] @ ArM R | B)8|E)|

SBRM - Execution Window [Z]Command Window

Oz00000000 b Nzd494 ARM=d Command Interface

0=00000004 b 0=180 Debug: ob c:~armutil~arms=sd.ini

O=00000008 b 0=198 »let Swector_catch = 0=00

0=z0000000c b 0xlcH »let Ssemihosting ensabled = 0=x00

O=00000010 b 0=1h0 »let psr=Kif_ SWVC32

Dz=00000014 b =14 Debug:

Dz00000018 b 0x168

Dz=0000001c b 0=150

D=00000020 ldr po. 0=00000

Oz=00000024 ldr po. 0=00000

D=z00000028 ldr po. 0=00000

0=0000002c ldr pc. 0=00000

0=00000030 ldr po. 0=00000

D=00000034 ldr po. 0=00000

ODz=00000038 b 0x38

D=0000003c ‘l' "

4 ' —— .
|For Help. press FI remate_a | Default | |MUM | i

Figure 2-11. ARM Debugger Window(ADW): Command Window

3. Set breakpoint at Main in 44BTEST.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 be run on SDRAM/DRAM area. 44BTEST program running status can
be monitored on the current Hyper-Terminal.
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DEBUGGING DOWNLOAD IMAGE IN ADW

Stepping Through The 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 A Break Point

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 the 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:

1. 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 A Watch Point

A watch point halts a program when the value of a specified register or a variable changes is set to a specific
number.

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 watchpoint. 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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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 THE CODE INTERLEAVED WITH THE 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, please refer to ARM Software Development Toolkit User's
Guide.
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WRITE IMAGE TO FLASH MEMORY(AM29LV800BB)

OPEN THE JP3 IN SMDK41100

The SMDK41100 shares nGCSO signal for Flash memory(U16) and EEPROMs(U18, U19), so users open the
JP3 pins to disconnect the nGCSO0 signal to EEPROM.

Note : Flash memory should be unprotected before soldering on SMDK41100.

RUNNING EMBEDDED ICE

Please refer to page 2-9.

= &AM Debugger - MO IMAGE

File Edit Search Mew Egecute Options Window Help

=] B2 m el irir{n) e ]| ol

i AR = Exetitis -|O] =]
0x00405e64 Dueffffff _J ARM=d Command Interface
0z00405e68 (- b Debug: |
0=z00405ebc SWinv Dx=ffffff

0z00405=70 swinv O=zffffff

0z00405=74 swinv O=zffffff

0=xz00405=78 s=winv Oxffffff

0=xz00405e7c swinv Oxffffff

0=z00405=20 =winv Oxffffff

0x00405=84 SWinwv Dueffffff

0x00405=88 SWinv (- b

0z00405e8c swinv O=zffffff

0=z00405=590 s=winv O=zffffff

0=z00405=94 s=winv Oxffffff

0=xz00405=98 s=winv Oxffffff

0=xz00405=9¢ =winv Oxffffff

|0: i Oxffffff

] ad SWinv O=ffffff

0x00405ea8 SWinv (-l didh

0z004052ac swinv O=zffffff

0=z00405=b0 s=winv O=zffffff

0=z00405=bd s=winv Oxffffff

0=xz00405eb8 s=winv Oxffffff

0=00405ebc =winv Oxffffff

0=00405ec0 SWiNv s B R R T

0z00405ec4 SWinv O=ffffff

0z00405ech syinv O=zffffff -l
0z00405ecc swinv O=zffffff

0=z00405ed0 s=winv Oxffffff

N=NN4N5=d4 =N N=ffffff LI
|For Help, press Fi {Remate_A&  |Default | [MUM | i
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TOOLKIT & DEBUGGING S3C44B0X RISC MICROCONTROLLER

OBEYING NOROM.INI

Obeying the norom.ini in 44BTEST .zip

At Debugger - NO

File Edit Search Mew Execute Options Window Help

F N o P 2 e i T e e o )

0x00405=64 swiny Oxffffff -:J ARM=d Command Interface
0=00405e68 sSWinv Oxffffff Debug: obey d:mcu~d1l00“program~4dbtest~s_1_l6“norom.ini
0x00405=6c swiny Omffffff > |®%xSDRAM_Tittle 16xx=
0x00405=70 swinw Oxffffff »
0=z00405=74 sSWinv Oxffffff »let $wvector_catch = 0=00
0=00405278 =Winv O=ffffff »let $zemihosting enabled = 0xz00
0=z00405=7c swinv Oxffffff »let psr=xIF_SVC3i2
0=00405=80 =Wwinv O=ffffff v |Fin=4MHz , Fyoco=132Khz , Fout=66MHz , pru s=2-0x124-1
0x00405=84 swiny Oxffffff »let 0x1d480000=((0=0<<4)+(0=48<<12)4+0x=2)
0=xz00405=847 swinw Oxffffff *
0xz00405=8c swiny O=ffffff *let OxzlcBO000=0x11111110
0x00405=90 swiny Oxffffff »let 0xlcB0004=((3<<13 )40 3<cll )4+ (7<<B)+(3c<BI+ (300213020400
0xz00405=94 swinv O=ffffff *let 0xlcBO0008=¢{3<<1304+{3<c11 )+ (7 <<B)+{3<<B)+ {34 D+ {30 20+00
0x00405=943 swiny Omffffff rlet OxlcBO000c=({3<<1l304+{3cc1l )+ (7B +({3c<h)+{3ccd )+ {3cc2+00
0004059 swinw Oxffffff »let O0xlc80010=((3<<l3 )40 3ccll )+ (7448 +(3<<BI+ {31+ 2040
0=00405=al swinv O=ffffif slet OxlcB0014=0{3<<l3i+({3<<11+{7<<BI+(3<<BI+{3c<cd)+{3<<224+0)
0x00405=ad swiny Omffffff rlet OxlcBO0018=({3<<l304+{3cc1l)+(Te<B)+{3c<h)+{3ccd)+{3cc2+00
0x00405=a8 swinw Oxffffff »let 0xlcB8001lc=(({3<<1G)+(0<c2)40)
0xz00405=ac swiny Oxffffff »let O0xlcBO0020=({3<<18)+{0<<2040)
0x00405=b0 SWinv Oxffffff rlet O0xlcBO0024=((1<<23)4(0<c2204+(1c<200+(1<<1B8)+0(2c<163+1019)
0xz00405=b4 swinw O=ffffff »let 0xlcBO0028=0=0
0xz00405=b8 SWinv O=ffffff »let 0xlcBO002c=0=20
0x00405=bc swinv Oxffffff »let O0xlc80030=0=x20
0xz00405ec swiny O=ffffff >
0=004052c4 =Winv O=ffffff | let S$sourcedir="d: mcu-41100-programn~4dbtests-s 1_ 16 src"
0z00405=cd SWinv Oxffffff »|load c:“gpsphoneszanple~test~dltest axf
0=z00405%ecc sEWinv O=ffffff » | readsyms o “gpsphonessanple~tests4ltest  axf
0=00405=d0 =Winv O=ffffff | br Main
0x00405=d4 swinw Oxffffff »
0z00405=d8 =SWinv O=ffffff 1 Debug :
0x00405=dc SWinv Oxffffff
0x00405==0 swinw Oxffffff
0xz00405e=4 SWinv O=ffffff ‘:J
|For Help. press F1 |Remote_&  |Default [MUM | i
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S3C44B0X RISC MICROCONTROLLER TOOLKIT & DEBUGGING

LOADING 44BTEST.ELF

Load the 44btest.elf file in BIN directory

il Debugger - WO b

File Edit Search Mew Execute Options Window Help

J @l%iﬁ*llﬁllﬂl |ARM = e ENE:S F}i@l{“l*{}l @

nit b Oxc000488 ; (ILja|||AEM=d Command Interface
O0x0c000004 b O=zcO00180 (I Debug: ob d:~mcu~41100~program~44btest~=s_1_l6~norom.ini
Ox0=0000083 b OxcO00198  ; (I: > |%%%SDRAN Tittle 16x==
0z0=00000c b Oxzc0001lc8  : (I »
O0x0c000010 b OxcOO01lb0O ; (I: »let $wvector_catch = 0=00
O=0c000014 b OzcO00014  ; (I: »let $zemihoszting enabled = 0=x00
Ox0=000018 b OxcO00168  ; (I: »let psr=xIF_SVC32
0=0c00001c b O=c000150 (1: v |Fin=4MHz , Fyoo=132Mhz , Fout =66MHz , prmss=2-0x124.1
O0x0=000020 1dr DC,DKUDUDUDE4 ; »let 0x1d480000=((0=0<<4)+(0=x48<<12)4+0x2)
0=x0=000024 1dr pc. 0x0c0000=28 »
O=0c000028 1dr po, 0=0c0000ec »let O=xlcB80000=0x11111110
0x0=00002c ldr pc, 0x0c0000£0 rlet 0xlcB0004=((3<<13)403<<11)+(7<<BI+(3c<BI+(3 04D+ 30<2040)
0=z0=000030 1dr pc. 0xz0c0000£4 »let 0xlcB0008={{3<<130+{3<<11 )+ {7 <<B)+{3<<hI+{3ccdd+{3c<20+00
Ox0=000034 1dr po, 0x0c0000£8 rlet OxlcB000c={{3<<1304+{3cc11)+(7c<B)+{3cchI+{3ccdI+{3cc2+0D
O0x0=000038 b OxcO00038  ; (I »let 0xlcB0010=((3<<l3 40311+ (7<<BI+(Fc<bI+ {3 0D+ 204+0)
0x0=00003c b Ozc00003=  ; (I: *let 0xlcB0014={{3<<1304+{3<<110+{7<<B)+{3<<hI+{3ccdd+ {30 20+00
Ox0=000040 1dr po, 0x0c0000ic *let OxlcBO0018={{3<<130+{3cc11)+ (7 c<B)+{3cchI+{3ccd I+ {30240
O0x0c=000044 ldr pc. 0x0c000100 ; »let O0xlcB001lc=(({3<<15)+{0<<2)40)
Oxz0=0000483 1dr po, 0z0c000104 »let 0xlcB0020={{3<<15)+{0<<2340)
0x0c00004c ldr pc, 0x0c000108 ; rlet 0xlcBO0024=((1<<23)4(0<<220+(1<<20040 1«18+ (2<<16)+1019)
0=x0=000050 1dr pc. 0z0c00010c »let O0xlcB0028=0=0
0=0c000054 1dr pc, 0=0c000110 »let O0=xlcB8002c=0=x20
O0=x0=0000548 b OxcO00058 1: »let 0xlcB80030=0x20
0x0=00005c b OxcO0005c  ; (I >
0=0c000060 1dr pc, 0=0c000114 | let Ssourcedir="d: mcus41100-programn~4dbtest-ss 116 src"
0z0=000064 ldr pc. 0x0c000118 »|load co:~gpsphone~sanplestest~4ltest axf
0x0c00006G8E 1dr pc. 0z0c00011c » | readsyms o “gpsphonessanplestestsdltest  axf
0=0c00006c 1dr pc, D=0c000120 ; | br Main
0x0=000070 ldr pc,DchDDDl24 E »
0z0c000074 1dr o, 0x0c000128 Debug: load d:mcu~411l00~program~44btest~= 1_le~bin“44ibte=st elf
0=0c000078 b DXDDUDD?B A Debug: |
0z0c=00007c b Oxc00007=  ; (I %™
0x0c000080 | | H s

|For Help. press F1 |Remote_&  |Default [MUM | i
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TOOLKIT & DEBUGGING

S3C44B0X RISC MICROCONTROLLER

EXECUTION 44BTEST.ELF

Execute 44btest code with Go command

File Edit

search  Mew Execute

Dptions

Window Help

= @l%iﬁ*llﬁllﬂl |ARM = e EN e e R )

o RN = Exec

nit -
0=0=000004
Ox0=0000083
0x0=00000c
0=z0=000010
O0x0c=000014
Ox0=000018
0xz0z00001c
O0x0=000020
0=x0=000024
Ox0=000023
0x0=00002c
0=z0=000030
Ox0=000034
O0x0=000038
0x0=00003c
Ox0=000040
O0x0c=000044
Oxz0=0000483
0x0c00004c
0=x0=000050
Oxz0=000054
O0=x0=0000548
0x0=00005c
Ox0=000060
O0x0=000064
0xz0=0000643
0z0cz00006c
0x0=000070
0xz0=000074
O0=x0c000078
0x0=00007c
0x0c000080

o

-

ommand Wind

OxcO00488 ; (I
O=zcO00180 (I
O=cODO198  ; (I:
Oxzc0001lc8  : (I
OxcOO01lb0O ; (I:
OxcO00014 ; (I:
OxcO00168 : (I
Ozc000150 (I

pc,DxDDUDDDe4
pc. 0z0cs0000=48
po, 0=0c0000ec
po. O=x0c0000£0
po. 0=x0c0000£ 4
pc, D=0c0000£8
OxcO00038  ;
Oxcl0003c ;
po, 0=0c0000fc
pc. 0x0c000100
po, O=x0c000104
po. O=x0c000108
pc. 0x0=00010c
pc, 0=0c000110
OxcO00058
0zc00005=
po, O=0c000114
pc. 0x0c000118
pc. 0z0c00011c
pc, D=0c000120
pc,DchDDDl24
=, 0=0c000128
DXDDUDD?B :
DHDDU?U?D

T

——
T

ARM=d Command Interface

Debug: obey d:mncu~41l00~progarm~44btest~s_ 1_l6>norom.ini
** Error: Cannot open file

Debug: obey d4d:“mncu~dll00~program~44btest s 1_lonorom.ini
> | %xxSDRAN Tittle 1hxx=

¥

»let $wvector_catch = 0=00
»let $=zemihosting enabled =
»let psr=XIF SVC32
»|Fin=4MHz  Fvoo=132Khz  Fout=66MHz  prmss=2-0x124-1
»let 0x1dB80000={{0=0<<4)+(0=48¢<12)4+0x2)

¥
»let
>let
»let
»let
>let
»let
»let
rlet
»let
»let
»let
»let
>let
¥

| let $sourcedir="d:/mcus41100-programn~4dbtest-s_1_16-src"
y|load c:sgpsphonessanple~test>4ltest axf

» | readsyms o gpsphonessanple~test dltest  axf

| br Main

0=00

Oxlc=B0000=0x11111110
OxlcB80004=({3<<13)4+(3<<11)+(7<<B8)+{3<<bI+(IccdI+( 321+
OxlcB0008=({3<clI+{3 ¢l i+ {T<BI+{3<<hI+{ I+ (32400
OxlcB000c=({3<<13)+{3<<11i+{T<<cBI+{3<<hBI+{I<ccd I+ (320400
Ox1cB80010=({3<<13)+(3<<11)+(7<<B8)+{3<<bI+(Iccdd+(3c<2)+0)
0xlcB0014=({3<clI+{3¢<lli+{TCBI+{3<<BI+(ICcdI+( 32400
OxlcB0018=({3<<13)+{3<<11i+{7<<B)+{3<<hBI+(I<ccdI+( 320400
0xlcB00lc=(({3<<150+(0<< 2340

0xlcB0020=((3<<150+(0<< 23400
0xlcB0024=({1<<230+ (0220 4+{1cc2004+{1¢<18)+{2<<1R)1+1019)
OxlcB0028=0=0

OxlcB002c=0=20

OxloB0030=0x20

b
Debug: load 4d:mocu~dll00~program~44btest>~z 1_le~bin~4dibte=st.elf

Debug: go

|For Help. press Fi

[Remote_A& | Default [MUM | i
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S3C44B0X RISC MICROCONTROLLER

TOOLKIT & DEBUGGING

EXECUTION WRITE FLASH PROGRAM

1. Select " 37. Write flash " item in Hyper terminal

g Mbcom - SHO|HEONE

mp) BEE 2N J3=H0 330 EsEH

=2 Ei?lgij | bazl Egﬂ

S3CAAB0Y Test Program Yer 0,00 r3YSCFG=0xe MCLE=40000000

0:Lcd Mono 1:Lcd G4 2:lcd GG

4:5L_IDLE MadeZ2O  5:|DLE Made G:IDLEChard)

8 :nxDREND 3:Cache 10:4dc 0,1,2.3
12:LUsRT 0O 13:UsRT O FIFD 14:1ART 1
16:5L0W Made 17:HOLD Made 18:5T0OP Made
20:Zdmal 21:510 Tx/Px 222510 Tw BOMAD
24 :WOTimer 25:RATCIdisplay) 26:RATC Test )
2811 ICTKS24C080)  29:115(udal341) 30:Timer Iht
32:Ext. Int 6 i 34:Change FLL

J6:Test AFCIRx) 37 Write flash
select the function to test?37¥

+++ NOFR Flash Memory writer wver 0.3 #++

a: AMZ9LYBO0BE
select the type of a flash memory?

5L_IDLE Mode
AT pin
shde with DMa
JART 1 FIFD
Zdmad

510 Bx BDOMAT
RTC Tick
Tout test
:Test AFC(Tx)

| 05205 ANSIW (115200 8-N-1 [SCROLL [TAFE (NUM[E[EE

8 | A

2. Select memory type
- Itis only one type of memory is supported.(AM29LV800BB)

ELECTRONICS
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TOOLKIT & DEBUGGING

S3C44B0X RISC MICROCONTROLLER

3. Download image file to write to flash memory with wkcom2 utility in DOS command window.

g Mbcom - SHO|HEONE

mp) BEE 2N J3=H0 330 EsEH

[jIE3| Ei?lgij ﬁijlﬁgl Egﬂ

+++ NOR Flash Memory writer ver 0.3 #++

a: AMZ9LYBO0BE

select the type of a flash memory?
downloaddddress=c0d41 274

Download the plain binary filel.BHC) to be written
JBHC file format: <n+B={4)+(n)+CS(2)

To transmit .BHC file D owkoomZ wxx BHC A1 A9 Adad
Or, to transmit BIN file: wkocn2 sxx . BIN A1 Ad:1
Download methods: COM:8Bit, NP, 15TOP

AT A T L A A R
Download 0K,
[AM29F300 Writing Program]

Source size:0Oh~Bc74h

dvailable Target/Source Address:

Ok, 4000h, &000R, 80000, 100000, 20000h , 300000, 40000h , 50000, 0000
TOD0OR, 8O000R, 30000R , 20000h, bO0O0R , ¢0000R , 40000, e0000R, f0000h
Input source offset:i_

e

e

2-20
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S3C44B0X RISC MICROCONTROLLER

TOOLKIT & DEBUGGING

4. Write source offset and target offset repeatedly until source size

#gdbcom] - SHO|HEONE

mp) BEE 2 3z J33I Es2H)

_tjiﬁﬂl ﬁ?lgij ﬁDlEﬂi Eﬁﬂ

dvailable Target/Source Address:

Input source of fset :6000R

Input target address among above addresses 60006
source offset=046000

target address=0xG000

target block size=0x2000

[Check AMZ9LYS00]

Manufacture |D= 1(0x0001), Device |D{0x2258)1=2250

Erase the sector:Ox6000.
Sector Erase is started!

On, 4000R, BOO0OR, S000h, 10000, 20000h, 300006, 400006, 500005, BO000G
T0000h, 80000R, 30000, 20000, bO000N, 000G, d0000G, e 0000, {0000,

Start of the data writing,
0 1000
End of the data writing!!!

Yerifwing Start.

0 1000
Yerifwing End!!!

S3C44B0K Test Program Yer 0,00 r3YSCFG=0xG8 MCLK=40000000

O:Lcd Mono 1:Lcd G4 2:led GI6

4:5L_IDLE Mode20  5:IDLE Mode B:|DLELhard)

8 nxDRELD 9:Cache 10:4de 0,1,2,3
12:U4RT O 13:U4RT O FIFOD 14:U4RT 1
16:5L0W Mode 17:HOLD Mode 18:5TOP Mode
20:Zdmal 21:500 TusRx 22510 Tw BOMAD
24 WOTimer BRTC(display) 26:RTC(Test )
2811 ICTKS2AC080)  29:115(udal341) 30:Timer Int

S2Ext. Int J3Ete .. 34:Change PLL
J6:Test AFCIRx) 37 Write flash

Do wou want another programnming without additional download? [w/nl

:5L_|DLE Mode
nWalT pin
thde with DMA
CUART 1 FIFD
*Zdmall

IS10 Bx BOMAT
RTC Tick
Tout test
Test AFC(Tx)

5. Reset SMDK41100

ELECTRONICS
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TOOLKIT & DEBUGGING S3C44B0X RISC MICROCONTROLLER

TRANSLATING MAKEFILE FOR ADS 1.0 FROM SDT 2.50

This document explains about only translating an old makefile for SDT 2.50 to a new makefile for ADS 1.0. If you
have used SDT 2.50, it's recommended that you should read the document (ADS, Getting Started, ARM
DUI0064A) about the difference between SDT 2.50 and ADS 1.0.

THE REMOVED OR CHANGED ITEMS FROM MAKEFILE FOR SDT 2.50

1. ARMLINK option
-first: the path of an object file isn't needed.

2. ARMASM option
-cpu : should be changed as -cpu ARM7TDMI
-apcs: should be changed to -apcs /noswst

3. compiler option

-fc : should be removed.

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

-processor : should be removed.

-arch : should be removed.

-cpu : should be added as -cpu ARM7TDMI

4. fromelf.exe
-nozeropad : should be removed. This is not needed anymore.
-output : command line style should be changed using -output option as follows;
fromelf -nodebug -bin -output $(BIN)\$(PRJ).bin $(BIN)\$(PRJ).elf

THE OTHER ITEMS CHANGED FOR ADS 1.0

1. ammake.exe
The armmake.exe isn't supplied with ADS 1.0. So, 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 library in ADS 1.0 is made for embedded application.

3. There is no tasm.exe. The tasm.exe is merged into armasm.exe
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S3C44B0X RISC MICROCONTROLLER TOOLKIT & DEBUGGING

THE EXAMPLE OF MAKEFILE FOR ADS 1.0

Pay attention to the bold type font items. The items are different parts with makefile for SDT 2.50.

## File Definition ###H#
PRJ = 44btest
INIT= 44binit
AML1 = 44blib_a
CM1 = 44blib
CM2 =lcd

CM3 = glib

CM4 = Icdlib
CM5 = extdma
CM6 = idle

CM7 =flash
CM8 = am29f800

CM9 = nwait

##### Destination path Definition ####
SRC=.
INC=.\inc

OBJ=..\obj
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S3C44B0X RISC MICROCONTROLLER TEST CODES

TEST CODE EXAMPLE

44BMON & 44BTEST

44BMON is simple serial downloader program. 44BMON receives an application program and execute the
program. 44BTEST is the S3C44B0X function test program.

These two programs (44BMON & 44BTEST) are another user's guide. It's very helpful when you make your own
application. You can learn the S3C44B0X peripheral usage in this test codes. The memory map of 44BMON and
44BTEST program is in Figure 3-1.

GCSs7
EO000000H
GCS6 (64M DRAM)
Unused Unused
(C0O00000H-C7FFFFFH) DO000OOH
GCss Stack & Reserved Area Stack & Reserved Area
AOOOO00H (C7FFO00H-C7FFFFFH) (C7FO000H-C7FFFFFH)
GCS4 44BMON Data Area
8000000H (C7FO000H-C7FEFFFH) 44BTEST Code
& Data Area
GCS3 For Downloaded Program (C7FO000H-C7FEFFFH)
6000000H (CO00000H-C7EFFFH)
[} I 'I I
GCS2 l l l l
4000000H l l l l
GCs1 Unused Unused
2000000H
Special Registers 1 H 44BMON Code Area ROM codes for
€000 (OH-1FFFFH, 3FFFFFH) exception processing
GCS0 (ROM) i Handler for Exceptions i i Handler for Exceptions i
0000000H | __and PowerDown | __and PowerDown
a) 44BMON a) 44BTEST

Figure 3-1. Memory Map for 44BMON and 44BTEST
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TEST CODES

S3C44B0OX RISC MICROCONTROLLER

44BMON FILE DESCRIPTIONS

Filename File Descriptions Page
makefile Makefile for 44BMON 3-12
option.a Configuration file for 44binit.s 3-13
memcfg.a Configuarion file for memory bank control register 3-14
44binit.s Start-up code 3-16
44blib_a.s Assembly library functions 3-24
def.h Header file for data type definitions 3-25
option.h Header file for board configuration 3-25
44b.h Header file for S3C44B0X special register definitions 3-26
44blib.h Header file for 44blib.c 3-33
lcd.h Header file for 44bmon.c 3-34
44blib.c C library functions 3-35

44bmon.c Downloader program main file. 3-42

NOTE

The program source data in this application notes is Sep.29.2000. Please download the latest test code
source from our website. (http://www.samsungsemi.com)

44BTEST FILE DESCRIPTIONS

See the page, 3-40. There is 44BTEST file description table.

3-2
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S3C44B0X RISC MICROCONTROLLER

TEST CODES

FLOW CHART OF 44BINIT

The flow chart of 44bint shows the simple stream of 44bint.s.

' START ’

GET .\inc\option.a
GET .\inc\memcfg.a

v
INTPND EQU 0x01e00004
INTMOD EQU 0x01e00008
INTMSK EQU 0x01e0000c
I_ISPR EQU 0x01e00020
I_CMST EQU 0x01e0001c
WTCON EQU 0x01d30000
PLLCON EQU 0x01d80000
CLKCON EQU 0x01d80004
LOCKTIME EQU 0x01d8000c
REFRESH EQU 0x01c80024

v
USERMODE EQU 0x10
FIQMODE EQU Ox11
IRQMODE EQU 0x12
SVCMODE EQU 0x13
ABORTMODE EQU 0x17
UNDEFMODE EQU Ox1b
MODEMASK EQU oxaf
NOINT EQU 0xcO

v

GBLL THUMBCODE

ivesNo_i

THUMBCODE SETL {TRUE} THUMBCODE SETL {FALSE}
CODE32 CODE32
\ |
v
MACRO
$HandlerLabel HANDLER $HandleLabel
$HandlerLabel HandlerFIQ HANDLER HandleFIQ
sub sp,sp,#4 HandlerlRQ HANDLER HandlelRQ
stmfd sp!,{r0} | ™\ | HandlerUndef HANDLER HandleUndef
Idr r0,=$HandleLabel HandlerSwi HANDLER HandleSWI
Idr r0,[r0] v.| t | HandlerDabort HANDLER HandleDabort
str r0,[sp,#4] HandlerPabort HANDLER HandlePabort
Idmfd sp!,{r0,pc}
MEND
\
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S3C44B0OX RISC MICROCONTROLLER

S

MACRii4—( HandlerFIQ

HandleUndef

HandlerUndef

HandlerSWI

IMPORT [Image$$ROSS$Limit]
IMPORT |Image$$RWS$SBase|
IMPORT [Image$$ZI$$Base|
IMPORT [Image$$ZISSLimit|
IMPORT Main

AREA Init, CODE, READONLY

HandleSWI

ResetHandler

MACRQ

v

ENTRY

b ResetHandler
b HandlerUndef
b HandlerSwi

b HandlerPabort
b HandlerDabort
b.

b HandlerIRQ

b HandlerFIQ

ResetHandler

A

HandlerIRQ>—> MAC%

)

HandlerPabo@—v MAC#

HandlerDabort

HandleDabort

Idr r0, =WTCON
Idr rl, =0x0
Str rl, [rO]

'

Idr r0, =INTMSK
Idr rl, =0xOffffff
Str rl, [rO]

e

HandlePabort

3-4
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S3C44B0X RISC MICROCONTROLLER

TEST CODES

=

Idr r0, =LOCKTIME
Idr rl, =800
str rl, [rO]

PLLONSTART={TRUE} ?
Yes

v

Idr r0, =PLLCON
Idr rl, =((0xe8<<12)+(0x4<<4)+0x2);

str rl, [rO]
\

L [

No 3
Idr r0, =CLKCON
Idr rl, =0x7ff8
str rl, [rO]

v

Idr r0, =SMRDATA
Idmia O, {r1-r13} PAGE
Idr r0, =0x01c80000 4

strmia rO0, {r1-r13}

L

SMRDATA DATA
[ BUSWIDTH=16
DCD 0x11111110
I

]
DCD ((BO_Tacs<<13)+(B0_Tcos<<11)+(B0O_Tacc<<8)+(B0_Tcoh<<6)+(B0_Tah<<4)+(B0O_Tacp<<2)+(BO_PMC))
DCD ((B1_Tacs<<13)+(B1_Tcos<<11)+(B1l_Tacc<<8)+(B1l_Tcoh<<6)+(B1l_Tah<<4)+(B1_Tacp<<2)+(B1_PMC))
DCD ((B2_Tacs<<13)+(B2_Tcos<<11)+(B2_Tacc<<8)+(B2_Tcoh<<6)+(B2_Tah<<4)+(B2_Tacp<<2)+(B2_PMC))
DCD ((B3_Tacs<<13)+(B3_Tcos<<11)+(B3_Tacc<<8)+(B3_Tcoh<<6)+(B3_Tah<<4)+(B3_Tacp<<2)+(B3_PMC))
DCD ((B4_Tacs<<13)+(B4_Tcos<<11)+(B4_Tacc<<8)+(B4_Tcoh<<6)+(B4_Tah<<4)+(B4_Tacp<<2)+(B4_PMC))
DCD ((B5_Tacs<<13)+(B5_Tcos<<11)+(B5_ Tacc<<8)+(B5_Tcoh<<6)+(B5 Tah<<4)+(B5_Tacp<<2)+(B5_PMC))
[ BDRAMTYPE="DRAM"

DCD ((B6_MT<<15)+(B6_Trcd<<4)+(B6_Tcas<<3)+(B6_Tcp<<2)+(B6_CAN))

DCD ((B7_MT<<15)+(B7_Trcd<<4)+(B7_Tcas<<3)+(B7_Tcp<<2)+(B7_CAN))

DCD 0x22222220

DCD ((B6_MT<<15)+(B6_Trcd<<2)+(B6_SCAN))
DCD ((B7_MT<<15)+(B7_Trcd<<2)+(B7_SCAN))

]

DCD ((REFEN<<23)+(TREFMD<<22)+(Trp<<20)+(Trc<<18)+(Tchr<<16)+REFCNT)
DCD 0x10

DCD 0x20

DCD 0x20

ELECTRONICS
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S3C44B0OX RISC MICROCONTROLLER

T

Idr sp, SVCStack
bl InitStacks

v

PAGE
5

InitStacks
mrs r0,cpsr
bic r0,r0,#MODEMASK
orr rl,r0,#UNDEFMODE|NOINT
msr cpsr_cxsf,rl ;UndefMode
Idr sp,=UndefStack
orr rl,r0,#ABORTMODE|NOINT
msr cpsr_cxsf,rl ;AbortMode
Idr sp,=AbortStack
orr r1,r0,#IRQMODE|NOINT
msr cpsr_cxsf,rl ;IRQMode
Idr sp,=IRQStack
orr r1,r0,#FIQMODE|NOINT
msr cpsr_cxsf,rl ;FIQMode
Idr sp,=FIQStack
bic r0,r0,#MODEMASK|NOINT
orr r1,r0,#SVCMODE
msr cpsr_cxsf,rl ;SVCMode
Idr sp,=SVCStack
mov pc,Ir
Idr r0, =HandleIRQ :ZES:ZQ?g
ldr 1L, =IsrRQ HandleUTXD1
st L0l HandleUTXDO
) HandleSIO
HandlellC
IsrRQ ) vt HandleURXD1
su SP.Sp, HandleURXDO
stmfd  sp!,{r8-ro} HandleTIMERS
HandleTIMER4
:g' rg"'g—'SPR HandleTIMER3
r rs'go]o HandleTIMER2
0 mov reHox HandleTIMER1
HandleTIMERO
movs r9,r9,lIsr #1 HandleUERRO1
bgz 0/80':; #4 HandleWDT
‘;‘ g/ 'E;O' A HandleBDMA1L
1 0 HandleBDMAOQ
H leZDMA1
Idr r9,=HandleADC H::SIEZDMAO
fc‘jdd rg,rgérS HandleTICK
r r9,[r9] HandleEINT4567
str r9,[sp.#8] HandleEINT3
ldmfd sp!,{r8-r9,pc} HandleEINT2
HandleEINT1
HandleEINTO

m
pd
O

HHHFHHHFHFHFHFEHFHEHEHFFEHFHEHHHFER

B O R T S T T S T i S T S S S S S SN S S SN S SN S S S S S A N
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SR

dr r0, =|Image$$ROSSLImit|
Idr rl, =[lImage$$RW$$Base|
Idr r3, =|Image$$Zi$$Base|

i

CMP 10O, rl
Yes BEQ %F1 NI
1 0 e
LDR rl, =|Image$$ZI$SLimit| ri, r3

MOV  r2, #0
A
2
7] CMP r3, ri
Yes

LDRCC r2, [rO],#4
STRCC 2, [r1], #4 -

BCC %BO0

No

Yes

v

STRCC r2, [r3], #4
BCC %B2

Yes LNOT THUMBCODE

SL Main THUMBCODE

v

orr Ir, pc, #1

bx Ir

CODE16

bl Main

b .
CODE32

3
END )« No-
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S3C44B0OX RISC MICROCONTROLLER

EnterPWDN
mov
Idr
Idr
mov
orr
str

nop
nop
nop
nop
nop
nop
nop

Idr
str

mov
0 subs
bne

Idr
str
mov

LTORG

r2, r0

r0, =REFRESH
r3,[r0]

r1, r3

rl, rl, #0x400000
rl, [rO]

r0, =CLKCON
r2, [r0]

r0, #0xff
ro, r0, #1
%B0

r0, =REFRESH
r3, [r0]
pc, Ir

3-8
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S3C44B0X RISC MICROCONTROLLER

TEST CODES

FLOW CHART OF 44BMON

The flow chart of 44bmon shows the simple stream of 44bmon.c.

START

N

#define DOWNLOAD_ADDRESS _RAM_STARTADDRESS

void (*restart)(void)=(void(*)(void))0xO0;

void (*run)(void)=(void(*)(void)) DOWNLOAD_ADDRESS;

unsigned int (*frameBuffer)[10];
volatile unsigned char *downPt;
volatile unsigned int err=0;

void Isr_Init(void);

void Lcd_Init(void);

void __irq UartO_RxInt(void);
void __irq Uerror(void);

N

rSYSCFG=CACHECFG;

N

‘ downPt=(unsigned char *)DOWNLOAD_ADDRESS,; ‘

‘ pISR_SWI=(_ISR_STARTADDRESS+0x{0); ‘

Port_Init();

ih
u

‘ ‘ Led_Display(0x0); ‘ ‘

ol

Isr_Init();
A

‘ ‘ Uart_Init(0, 115200); H

<

Ul

Lcd_Init();

N
Delay(0);

N

‘ ‘ Uart_Select(0); ‘ ‘

PAGE

:

ELECTRONICS
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TEST CODES S3C44B0OX RISC MICROCONTROLLER

‘ ‘ Uart_Printf("\n44b ....\n"); ‘ ‘ ‘ VUart_SendString(char *pt); ‘ ‘ ‘ J/ Uart_SendByte(int data); ‘ ‘
\

‘ ‘Uart_Printf("com:115.2kbps, 8Bit, NP, UARTO <n+6>(4)+(n)+CS(2)\n"); ‘ ‘

A
Uart_Printf("DOWNADDR:%x ISR_ADDR:%x SYSCFG:%x\n",
DOWNLOAD_ADDRESS, _ISR_STARTADDRESS, rSYSCFG);

A
‘ ‘ Uart_Printf("E-mail:kwtark@sec.samsung.com\n\n"); ‘ ‘

A
Uart_Printf("Memory Test(%xh-%h) : WR",
_RAM_STARTADDRESS, (_ISR_STARTADDRESS&O0xfff0000));

N
for(i=_RAM_STARTADDRESS; i<(_ISR_STARTADDRESS&0x{ff0000); i+=4)

*((volatile unsigned *)i)=i;

A
‘ ‘ Uart_Printf("\o\oRD"); ‘ ‘

N
for(i=_RAM_STARTADDRESS; i<(_ISR_STARTADDRESS&0x{ff0000); i+=4)

j=*((volatile unsigned *)i);
if(j!=i)memError=1,

if (memError==0) No—l
‘ ‘Uart_Printf("\b\bO.K\n"); ‘ ‘ ‘ ‘Uart_Printf("\b\bFAIL\n"); ‘ ‘
| |
v
while(( (unsigned int)JdownPt-DOWNLOAD_ADDRESS )<4)
Led_Display(0xf);
Delay(1000);

Led_Display(0x0);
Delay(1000);

PAGE
3

3-10 ELECTRONICS



S3C44B0X RISC MICROCONTROLLER TEST CODES

=

C UART RX INTERRUPT) (] UART ERROR INTERRUPT )

fileSize=*((unsigned char *)(DOWNLOAD_ADDRESS+0))+
(*((unsigned char *)(DOWNLOAD_ADDRESS+1))<<8)+
(*((unsigned char *)(DOWNLOAD_ADDRESS+2))<<16)+
(*((unsigned char *)(DOWNLOAD_ADDRESS+3))<<24);

( UART RX INTERRUPT) Q UART ERROR INTERRUPT )
N

‘ ‘Uart_Printf("\nNow, Downloading...[FILESIZE:%7d( 0)", fileSize); ‘ ‘

< UART RX INTERRUPT )\ Q UART ERROR INTERRUPT )
A

while( ((int)downPt-DOWNLOAD_ADDRESS)<fileSize)
Uart_Printf("\b\b\b\b\b\b\b\b%7d)", (int)downPt-DOWNLOAD_ADDRESS);

A
‘ ‘Uart_Printf("\b\b\b\b\b\b\b\b%7d)".(int)downPt—DOWNLOAD_ADDRESS); ‘ ‘

A
for(i=4; i<(fileSize-2); i++)

checkSum+=*((unsigned char *)(i+DOWNLOAD_ADDRESS);

A

dnCS=*((unsigned char *)(DOWNLOAD_ADDRESS+fileSize-2))+
(*((unsigned char *)(DOWNLOAD_ADDRESS+fileSize-1))<<8);

Sy :

erS

‘ ‘Uart_Printf("Checksum Error!!! MEM:%x DN:%\n, checkSum, dnCS"); ‘ ‘

4{ ‘Uart_Printf(“\nDownIoad O.K.\n"); ‘ ‘

A
for(i=4; i<(fileSize-2); i++)

*((unsigned char *)(i+DOWNLOAD_ADDRESS-4))=*((unsigned char *)(i+DOWNLOAD_ADDRESS);

ru:1();
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44BMON : Makefile

##### File Definition ####

PRJ = 44bnon
INl T= 44binit
CML = 44blib

AML = 44blib_a
#### Destination path Definition ####

INC=..\inc
OBJ=. .\ obj
ERR=. .\err
BI N=..\bin

#### ARM t ool Definition ####
ARMLI NK= armnl i nk

ARMASM = ar masm

ARMCC = arntc

#### Option Definition ####

LFLAGS = -ro-base 0x0 -rw base 0xc7f0000 -elf -map -xref -list $(BIN)\Ilist.I|st
AFLAGS -li -apcs 3/32bit/noswst/nofp -cpu ARWFTM

CFLAGS -c -g+ -fc -apcs 3/32bit/noswst/nofp -1i -processor ARWTM -arch 4T

#1f you doesn't debug,use following CFLAGS for nore faster operation.
#CFLAGS = -¢ -g- -fc -apcs 3/32bit/noswst/nofp -Ii -processor ARW/TM -arch 4T

#### Obj ect conbi ne Definition ####
OBJS =$(0BJ)\$(PRJ). 0 $(OBI)\S(INIT). 0 $(0OBI)\$(CML). 0 $(OBI)\$(AML). 0

all: $(BIN)\$(PRI).elf

$(BIN)\ $(PRI). el f: $(OBIS)
del $(BIN)\ $(PRJ). bin
del $(BIN)\$(PRJ). el f
$(ARMLI NK) $(LFLAGS) -first $(OBI)\S(INIT).o(Init) -o $(BIN\$(PRI).elf $(OBIS)
fromel f -nodebug -nozeropad $(BIN\$(PRI).elf -bin $(BIN)\$(PRI).bin
fronmelf $(BIN)\$(PRI).elf -text/s $(BIN\syns.sym
fronmelf $(BIN)\$(PRI).elf -text/c $(BIN\sync.sym

$(O0BI)\$(PRI).0 : $(SRO\S$(PRI).c $(INO\Icd. h $(1NC)\44b. h $(1NC)\44blib. h makefile
del $(OBJ)\$(PRJ).o0
del $(ERR)\$(PRJ).err
$( ARMCC) $( CFLAGS) $(SRC)\$(PRJ).c -0 $(OBI)\$(PRI).0 -Errors $(ERR)\$(PRI). err

$(OBI)\S$(INIT).0: $(SRO\$(INIT).s makefile
del $(OBH\$(INIT).o0
del $(ERR\S$(INIT).err
$(ARMASM) $(AFLAGS) $(SRO\VS(INIT).s -0 $(OBI)\S(INIT).0 -Errors $(ERR\S(INIT).err

$(0BI)\$(CML) . 0: $(SRO\$(CML) . ¢ $(I NC)\44b. h $(I NC)\44blib. h makefile
del $(0BJ)\$(CML).o0
del $(ERR)\ $(CML). err
$( ARMCC) $( CFLAGS) $(SRC)\$(CML).c -0 $(OBJ)\$(CML). 0 -Errors $(ERR)\$(CML). err

$(0BI)\$(AML) . 0: $(SRO)\S$(AML). s $(INC)\ 44b. h $(1 NC)\44blib.h makefile
del $(OBJ)\$(AML). o
del $(ERR)\ $( AML). err
$(ARMASM) $( AFLAGS) $(SRO\$(AML).s -0 $(OBI)\$(AML). 0 -Errors $(ERR)\ $(AML). err
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S3C44B0X RISC MICROCONTROLLER

TEST CODES

44BMON : option.a

ckkkkkkhkkk kK kkkkkkhkkhkkhhkkhkk kkhhkkk hkkhhkkk kkhkk kk kk*x*%
; OPTI ONS

. _RAM STARTADDRESS EQU  0xc000000
_TSR_STARTADDRESS EQU  Oxc7fff00 ; GCS6: 64M DRAM SDRAM
. | SR_STARTADDRESS EQU OxclfffO00 ; GCS6: 16M DRAM

; BUSW DTH;, 16, 32
GBLA BUSW DTH
BUSW DTH SETA 16

;" DRAM', " SDRAM'
GBLS BDRAMTYPE
BDRAMTYPE SETS " SDRAM'

; This value has to be TRUE on ROM program
; This value has to be FALSE in RAM program

GBLL PLLONSTART
PLLONSTART SETL { TRUE}

GBLA PLLCLK
PLLCLK SETA 60000000

[ PLLCLK = 40000000

MDV EQU 0x48 ;Fin=10Miz Fout=40MHz
PDV EQU 0x3
SDV EQU 0x2

[ PLLCLK = 50000000

MDYV EQU Ox2a ; Fin=10MHz Fout =50MHz
P_DV EQ 0x3
S DV EQU Ox1

[ PLLCLK = 60000000

MDV EQU 0x34 ;Fin=10Mz Fout=60MHz
PDV EQU 0x3
S DV EQU 0x1

]

[ PLLCLK = 75000000
MDV EQU 0x43 ;Fin=10Miz Fout=75Mz
PDV EQU 0x3
S DV EQU 0xl

chkkkkkkhkkkhkhkkkhkhkkhkkhkhkkhkhkkkhhkkhkhkkkhhkkhkkhhkkhhkkkhhkkhkhkkhhkkhkkhkkhkhkkk kk*
1

END

ELECTRONICS
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S3C44B0OX RISC MICROCONTROLLER

44BMON : memcfg.a

;**********'\E'\mY CO\]TRG_ PARA'\ETERS*******************************

; Bank 0
BO_Tacs
BO_Tcos
BO_Tacc
BO_Tcoh
BO_Tah
BO_Tacp
BO_PMC

;Bank 1
Bl_Tacs
Bl1_Tcos
Bl_Tacc
Bl1_Tcoh
B1l_Tah
Bl_Tacp
B1_PMC

; Bank 2
B2_Tacs
B2_Tcos
B2_Tacc
B2_Tcoh
B2_Tah
B2_Tacp
B2_PMC

; Bank 3
B3_Tacs
B3_Tcos
B3_Tacc
B3_Tcoh
B3_Tah
B3_Tacp
B3_PMC

; Bank 4
B4_Tacs
B4_Tcos
B4_Tacc
B4_Tcoh
B4_Tah
B4_Tacp
B4_PMC

; Bank 5
B5_Tacs
B5_Tcos
B5_Tacc
B5_Tcoh
B5_Tah
B5_Tacp
B5_PMC

par anet er

par anet er

par anet er

par anet er

par anet er

par anet er

0x0
0x0
0x6
0x0
0x0
0x0
0x0

0x3
0x3
0ox7
0x3
0x3
0x3
0x0

0x3
0x3
0ox7
0x3
0x3
0x3
0x0

0x3
0x3
0ox7
0x3
0x3
0x3
0x0

0x3
0x3
0ox7
0x3
0x3
0x3
0x0

0x3
0x3
0ox7
0x3
0x3
0x3
0x0

; 0cl k

; 0cl k

;10cl k

; 0cl k

; 0cl k

; 0cl k

; normal (1dat a)

c4cl k

c4cl k

i lacl k

c4cl k

c4cl k

;6¢l k

; normal (1dat a)

c4cl k
c4cl k
i 1lacl k
c4cl k
c4cl k
;6c¢l k
; normal (1dat a)

c4cl k
c4cl k
i lacl k
c4cl k
c4cl k
;6¢l k
; normal (1dat a)

c4cl k
c4cl k
i ldcl k
c4cl k
c4cl k
;6¢cl k
; normal (1dat a)

c4cl k
c4cl k
i 1ldcl k
c4cl k
c4cl k
;6¢cl k
; normal (1dat a)

3-14
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;Bank 6(if SROM paraneter

B6_Tacs EQU 0x3 ;4cl k

B6_Tcos EQU 0x3 ;4cl k

B6_Tacc EQU 0x7 ; 1dcl k

B6_Tcoh EQU 0x3 ;4cl k

B6_Tah EQU 0x3 ;4cl k

B6_Tacp EQU 0x3 ; 6¢l k

B6_PMC EQU 0x0 ; normal (1dat a)
;Bank 7(if SROM paraneter

B7_Tacs EQU 0x3 ;4cl k

B7_Tcos EQU 0x3 ;4cl k

B7_Tacc EQU 0x7 ; 1dcl k

B7_Tcoh EQU 0x3 ;4cl k

B7_Tah EQU 0x3 ;4cl k

B7_Tacp EQU 0x3 ; 6¢l k

B7_PMC EQU 0x0 ; normal (1dat a)

; Bank 6 paraneter
[ BDRAMTYPE="DRAM' ; Mr=01(FP DRAM or 10( EDO DRAM

B6_MT EQU 0x2 ; EDO DRAM
B6_Tr cd EQU 0x0 ; lel k
B6_Tcas EQU 0x0 ;lcl k
B6_Tcp EQU 0x0 ;lcl k
B6_CAN EQU 0x2 ; 10bi t

| ;" SDRAM' ; MI=11( SDRAM
B6_MT EQU 0x3 ; SDRAM
B6_Tr cd EQU 0x0 ;2cl k
B6_SCAN EQU 0x0 ; 8bi t

]

; Bank 7 paraneter
[ BDRAMTYPE="DRAM' ; Mr=01(FP DRAM or 10( EDO DRAM

B7_Mr EQU 0x2 ; EDO DRAM
B7_Trcd EQU 0x0 ;2cl k
B7_Tcas EQU 0x0 ;2cl k
B7_Tcp EQU 0x0 ;2cl k
B7_CAN EQU 0x2 ; 10bi t

| ;" SDRAM' ; MI=11( SDRAM
B7_Mr EQU 0x3 ; SDRAM
B7_Trcd EQU 0x0 ;2cl k
B7_SCAN EQU 0x0 ; 8bi t

]
; REFRESH par anet er

REFEN EQU Ox1 ; Refresh enabl e
TREFMD EQU 0x0 ; CBR(CAS before RAS)/Auto refresh
Trp EQU 0x0 ;2cl k
Trc EQU Ox1 :5¢l k
Tchr EQU 0x2 ;3cl k
REFCNT EQU 1113 ; peri od=15. 6us, MCLK=60Mhz
EEE R R R R R I I I I I I R R S I
END
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S3C44B0OX RISC MICROCONTROLLER

44BMON : 44binit.s

khkkkhkkkhkkhkkhkhkkk hkkhkhkkhhkkhkkhhkkhhkkkhhkkhkhhkkhhkkk hkkhkhkkk hkkhkk kkhkhkkkk kkhkk ik kk**x*%

*  NAMVE . 44BINIT. S
* \ersion :
* Description:

*
*
*
*
*

C start up codes
Configure nenory,

10. Apri | . 2000

Initialize | SR ,stacks

Initialize Cvariabl es

Fill zeros into zero-initialized Cvariables
EE R I O I O I O I I I I I I I O I O O I I I O I I O

GET ..\inc\option.a
GET ..\inc\nmentfg.a

; Menory Area

; GCS6 64M 16bi t (8MB) DRAM SDRAM 0xc000000- Oxc7fffff)

: APP

RAM=0xc000000~0xc7ef f f f
; 44BMON RAM=0xc7f 0000- Oxc7fffff

; STACK =0xc7f fal0

;Interrupt Control

| NTPND EQU 0x01e00004
I NTMOD EQU 0x01e00008
I NTMSK EQU 0x01e0000c
I _| SPR EQU 0x01e00020
| _CMBT EQU 0x01e0001c
; Wat chdog ti ner

WICON EQU 0x01d30000
; Clock Controller

PLLCON EQU 0x01d80000
CLKCON EQU 0x01d80004
LOCKTI ME EQU 0x01d8000c
;Menory Controller

REFRESH EQU 0x01c80024
; Pre-defined constants
USERMODE EQU 0x10

Fl QVIODE EQU Ox11

| RQVIODE EQU 0x12
SVCMODE EQU 0x13
ABORTMODE EQU 0x17
UNDEFMODE EQU Ox1b
MODEMASK EQU Ox1f

NO NT EQU 0xcO

;check if tasmexe is used.
GBLL THUMBCODE

[ {CONFIG = 16

THUMBCODE SETL
CODE32

I
THUMBCODE SETL
]

[ THUMBCODE

CODE32 ;for start-up code for Thunb node

]

{ TRUE}

{ FALSE}

E B I S S I B I
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MACRO
$Handl er Label HANDLER $Handl eLabel

$Handl er Label

sub sp, sp, #4 ;decrenment sp(to store junp address)

stnfd sp!, {r0} ; PUSH the work register to stack(lr does't push because it
return to original address)

| dr r 0, =$Handl eLabel ;| oad t he address of Handl eXXX to r0

| dr ro,[ro] ;load the contents(service routine start address) of
Handl e XXX

str ro, [ sp, #4] ;store the contents(lSR) of Handl eXXX to stack

| dnfd sp!,{ro0, pc} ; POP the work register and pc(junp to ISR

MEND

I MPORT | I mage$$ROB$LIinmit| ; End of ROM code (=start of ROM data)

| MPORT | | neage$$RWs$Base| ; Base of RAMto initialise

| MPORT | | mage$$ZI $$Base| ; Base and limt of area

I MPORT | I mage$$zZI $$SLinit| ; to zero initialise

I MPORT Main ; The main entry of non program

AREA I ni t, CODE, READONLY

ENTRY

b Reset Handl er ;for debug

b Handl er Undef ; handl er Undef

b Handl er SW ; SW interrupt handl er

b Handl er Pabort ; handl er PAbort

b Handl er Dabort ; handl er DAbort

b . ; handl er Reserved

b Handl er | RQ

b Handl er FI Q

; ¥** ] MPORTANT NOTE* **

;If the HWvectored interrutp node is enabl ed, The above two instructions shoul d

; be changed Iike below, to work-around with H Wbug of S3C44BOX interrupt controller.
; b HandlerlRQ -> subs pc,|r, #4

; b HandlerlRQ -> subs pc,|r, #4

VECTOR_BRANCH
| dr pc, =Handl er EI NTO ; MGA H Winterrupt vector table
| dr pc, =Handl er EI NT1 ;
| dr pc, =Handl er EI NT2 ;
| dr pc, =Handl er EI NT3 ;
| dr pc, =Handl er EI NT4567 ;

I dr pc, =Handl er TI CK nGA
b .

b .

| dr pc, =Handl er ZDMAO ; mGB
| dr pc, =Handl er ZDVAL ;

| dr pc, =Handl er BDMAO ;

| dr pc, =Handl er BDVAL ;

| dr pc, =Handl er WDT ;

I dr pc, =Handl er UERRO1 ; NGB
b

b .

| dr pc, =Handl er TI MERO ice
| dr pc, =Handl er TI MER1 :

| dr pc, =Handl er TI MER2 ;

| dr pc, =Handl er TI MER3 ;

| dr pc, =Handl er TI MER4 :

| dr pc, =Handl er TI MERS ice
b

b .
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pc,
pc,
pc,
pc,
pc,
pc,

[eNeloloRoRoN
= === = =

Qo
= .

pc,

Qo
= .

pc,

=Handl er URXDO
=Hand| er URXD1
=Handl erl |1 C
=Handl er SI O
=Hand| er UTXDO
=Handl er UTXD1

=Hand| er RTC

=Hand| er ADC

Coooooco_ ooococococoT_Toco T T T T T —

; Oer:iEnt er PV\DN

| dr pc, =Ent er P\DN

LTORG

Handl er FI Q
Handl er | RQ
Handl er Undef
Handl er SW
Handl er Dabor t
Handl er Pabort

Handl er ADC
Handl er RTC
Handl er UTXD1
Handl er UTXDO
Handl er SI O
Handl erl |1 C
Handl er URXD1
Handl er URXDO
Handl er TI MERS
Handl er TI MER4
Handl er TI MER3
Handl er TI MER2
Handl er TI MERL
Handl er TI MERO
Handl er UERRO1
Handl er WDT
Handl er BDVAL
Handl er BDMAO
Handl er ZDVA1
Handl er ZDMAO
Handl er TI CK
Handl er EI NT4567
Handl er El NT3
Handl er El NT2
Handl er El NT1
Handl er EI NTO

HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER

HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER
HANDLER

nGKB

nGKB

Handl eFl Q
Handl el RQ
Handl eUndef
Handl eSW
Handl eDabor t
Handl ePabor t

Handl e ADC
Handl eRTC
Handl eUTXD1
Handl eUTXDO
Handl eSI O
Handl el | C
Handl e URXD1
Handl e URXDO
Handl eTlI MERS
Handl eTlI MER4
Handl eTl MER3
Handl eTI MER2
Handl eTlI MERL
Handl eTl MERO
Handl eUERRO1
Handl eWDT
Handl eBDVA1
Handl eBDMAQ
Handl eZDVA1
Handl eZDMAO
Handl eTl CK
Handl eEl NT4567
Handl eEl NT3
Handl eEl NT2
Handl eEl NT1
Handl eEl NTO
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;One of the following two routines can be used for non-vectored interrupt.
IsrlIRQ;using | _I SPR register.

Sub sp, sp, #4 ;reserved for PC

stnfd sp!,{r8-r9}

; | MPORTANT CAUTI ON

;if I _ISPCisn't used properly, | _ISPR can be 0 in this routine.
| dr r9, =l _I SPR
| dr ro, [r9]
cnp r9, #0x0 ;1 f the I DLE node work-around is used,
;r9 may be O sonetines.
beq %2
nov r 8, #0x0
0
novs ro,r9,lsr #1
bcs %1
add r8,r8, #4
b 98B0
1
| dr r 9, =Handl eADC
add ro,r9,r8
| dr ro, [r9]
str ro,[sp, #8]
| dnf d sp!,{r8-r9, pc}
2
| dnf d sp!,{r8-r9}
add sp, sp, #4
subs pc,lr, #4

chkkkkkkhkkkhkhkkkhkhkkhkkhkkhkhkkkhhkkhkkhkkhhkkhkkhhkkhkhkkhhkkhkkhkkhhkkkhhkkhkhkkk kkhkkhkk*k %
1

P START *

chkkkkkkhkkkhkhkkkhkhkkhkkhkkkhkhkkkhhkkhkhkkkhhkkhkkhhkkhhkkkhhkkhhkkhhkkhkk hkkhkhkkk kkk i,k %
1

Reset Handl er

| dr r0, =WICON ;wat ch dog disable

| dr ri1, =0x0

str ri,[ro0]

| dr r 0, =I NTMBK

| dr rl, =0x07ffffff ;all interrupt disable

str ri,[ro0]

IR R R R I I I I R R R I I I

;* Set clock control registers *

IR R R I I I I R R R R I I

| dr r 0, =LOCKTI ME

[ dr ri, =0xfff

str ri,[ro0]

[ PLLONSTART
| dr r0, =PLLCON ;tenmporary setting of PLL
| dr rl, =((M.Dl V<<12) +( P_DI V<<4) +S_DI V) ; Fi n=10MHz, Fout =40MHz

str ri,[ro0]
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| dr r 0, =CLKCON
| dr rl,=0x7ff8 Al unit block CLK enabl e
str ri,[ro0]

chkkkkkkhkkkhkhkkkhkhkkhkkhkkkhkhkkhkkhhkkhkhkkkhhkkhkkhkkhhkkhkkhhkkhhkkhkkhhkkhkhkkkhhkkhkk kkhhkkk k%

;* Set nenory control registers *

R R S S S R R R R I I I S
| dr r 0, =SMRDATA

I dmi a ro,{rl-r13}

| dr r0, =0x01c80000 ; BWSCON Address

stm a ro,{r1-r13}

chkkkkkkhkkkhkhkkkhkhkkhkkhkkkhkhkkhkkhhkkhkhkkkhhkkhkhkkhhkkhkhhkkhhkkkhkkhkkhkkkhkkhkk kkhkkk k%

;
*Initialize stacks *

R I I O I O I I I I I I I I O I I I I I
;

| dr sp, =SVCSt ack ; Wy ?
bl I nitStacks
R R R S S I I S R R R R I I I S S
;* Setup | RQ handl er *
R R R R R R R R R I I I S S S O
[ dr r0, =Handl el RQ ; This routine is needed
[ dr ri1, =lsrlRQ ;if there isn't 'subs pc,Ir,#4' at 0x18, Oxlc
str ri,[ro0]
IR R R Rk kS R S I I R R
;* Copy and paste RWdata/zero initialized data *
B R R R R R kI I R R
LDR ro, =|1nmage$$ROBSLI mit| ; Get pointer to ROM data
LDR ri, =|1nmage$$RWb$Base| ; and RAM copy
LDR r3, =|1nmage$s$zl $$Base|
;Zero init base => top of initialised data
CwWP ro, rl ; Check that they are different
BEQ %1
CwWP ri, r3 ; Copy init data
LDRCC r2, [r0], #4 ;--> LDRCC r2, [r0] + ADD r0O, r0, #4
STRCC r2, [rl], #4 ;--> STRCC r2, [rl1] + ADDr1, rl, #4
BCC %80
LDR rl, =|Imge$$ZI $$Linit| ; Top of zero init segnent
MoV r2, #0
CwWP r3, rl ; Zero init
STRCC r2, [r3], #4
BCC B2
[ : LNOT: THUMBCODE
BL Mai n ;Don"t use nmain() because ......
B
]
[ THUMBCODE ;for start-up code for Thunb node
orr Ir, pc, #1
bx Ir
CODE16
bl Mai n ;Don"t use nmain() because ......
b
CODE32
]

3-20
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chkkkkkkhkkkhkhkkkhkhkkhkhkkkhkhkkhkkhhkkhkhkkkhhkkhkhkkkhhkkhkkhhkkhhkkhkkhhkkhkhkkkhhkkhkk kkhhkkk k%

chkkkkkkhkkkhkhkkkhkhkkhkkhkkkhkhkkhkkhhkkhkhkkkhhkkhkkhkkhhkkhkkhkkhhkkkhhkkhkhkkkhhkkhkk kkhkkk k%

D * The function for initializing stack *

I nitStacks
; Don' t

use DRAM such as stnfd,ldnfd......

:SVCstack is initialized before

; Under

nrs
bi c
orr
ner
| dr

orr
ner
| dr

orr
ner
| dr

orr
ner
| dr

bi c
orr
ner
| dr

ro, cpsr

r 0, r 0, #MODEMASK

r1, r0, #UNDEFMODE| NO NT
cpsr_cxsf,rl ; Undef Mode
sp, =Undef St ack

ri1, r0, #ABORTMCODE| NO NT

cpsr_cxsf,rl ; Abor t Mbde
sp, =Abort St ack

ri1,ro0, #1 RQVODE| NO NT

cpsr_cxsf,rl ; | RQvbde
sp, =l RQ@St ack

ri,r0, #Fl QVODE| NO NT
cpsr_cxsf,rl ; FI Qvbde
sp, =FI @St ack

r0, r 0, #MODEMASK| NO NT

ri,r0, #SVCMODE

cpsr_cxsf,rl ; SVCMWbde
sp, =SVCSt ack

;USER node is not initialized

nov

pc,lr ; The LR register nay be not valid for the node changes.

chkkkkkkhkkkhkhkkkhkhkkhkkhkkkhkhkkkhhkkhkhkkkhhkkhkkhkkhhkkhkkhhkkhhkkkhhkkhkkhkkhkkhkk kkhkkk k%

A The function for entering power down node *

chkkkkkkhkkkhkhkkkhkhkkhkkhkkkhkhkkhkkhhkkhkhkkkhhkkhkhkkkhhkkhkkhhkkhhkkhkkhhkkhkhkkkhhkkhkk kkhhkkk k%

;void Enter PADN(i nt CLKCON) ;

Ent er PWDN
nmov
| dr
| dr
nmov
orr
str

nop
Nop
nop
nop
nop
nop
nop

r2,ro0 ; 1 0=CLKCON

r 0, =REFRESH

r3,[r0]

ril, r3

rl, rl, #0x400000 ;self-refresh enable
rl, [rO]

WAt until self-refresh is issued. May not be needed.
;1 f the other bus master holds the bus,
;mov r0, r0

;enter POAERDN node

tool kit ver 2.50, 'msr cpsr,rl' can be used instead of 'nsr cpsr_cxsf,ril

| dr r 0, =CLKCON
str r2,[ro0]
;wait until SL_I DLE, STOP node and until wake-up
| dr r0, =0x10
0 subs ro, ro, #1
bne %8B0
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;exit from DRAM SDRAM sel f refresh node.

| dr r 0, =REFRESH
str r3,[r0]

nov pc,Ir

LTORG

SVRDATA DATA

R R R R R O I I R R R R R I I I R R S S
;* Menory configuration has to be optinized for best perfornance *
;* The follow ng paraneter is not optinzed. *

chkkkkkkhkkkhkhkkkhkhkkhkkhkhkkhhkkhkkhhkkhhkkhhkkhkhkkhhkkhkkhhkkhhkkhhkkhhkkhhkkhkk kkhhkkk hkkhkhkkk kkk kk,kk**x*%

;*** menory access cycle paranmeter strategy ***
1) Even FP-DRAM EDO setting has nore late fetch point by half-clock

3) FP-DRAM Paraneters:tRCD=3 for tRAC, tcas=2 for pad delay, tcp=2 for bus | oad.

; 2) The nenory settings, here, are nade the safe paraneters even at 66Mz.

4) DRAMrefresh rate is for 40Whz.

[ BUSW DTH=16

DCD 0x11111110 ; Bank0=0OM 1: 0], Bank1~Bank7=16bi t
| ; BUSW DTH=32

DCD 0x22222220 ; Bank0=0OM 1: 0], Bank1~Bank7=32bi t
]

DCD

((BO_Tacs<<13) +(B0_Tcos<<11) +(B0O_Tacc<<8) +( BO_Tcoh<<6) +( BO_Tah<<4) +( BO_Tacp<<2) +( BO_PMC) )
; GCSO

DCD

((Bl_Tacs<<13) +(Bl1_Tcos<<11) +(B1_Tacc<<8) +( B1_Tcoh<<6) +( B1_Tah<<4) +( B1_Tacp<<2) +( B1_PMC))
; GCS1

DCD

((B2_Tacs<<13) +(B2_Tcos<<11) +(B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +( B2_PMC) )
; GCS2

DCD

((B3_Tacs<<13) +(B3_Tcos<<11) +(B3_Tacc<<8) +( B3_Tcoh<<6) +( B3_Tah<<4) +( B3_Tacp<<2) +( B3_PMC) )
; GCS3

DCD

((B4_Tacs<<13) +(B4_Tcos<<11) +(B4_Tacc<<8) +( B4_Tcoh<<6) +( B4_Tah<<4) +( B4_Tacp<<2) +( B4_PM))
; GC4

DCD

((B5_Tacs<<13) +(B5_Tcos<<11) +(B5_Tacc<<8) +( B5_Tcoh<<6) +( B5_Tah<<4) +( B5_Tacp<<2) +( B5_PMC) )
; GCS5

[ BDRAMTYPE="DRAM'

DCD ((B6_Mr<<15) +(B6_Tr cd<<4) +( B6_Tcas<<3) +( B6_Tcp<<2) +( B6_CAN)) ; GCS6 check
the MI value in paraneter.a
DCD ((B7_Mr<<15) +( B7_Tr cd<<4) +(B7_Tcas<<3) +( B7_Tcp<<2) +( B7_CAN) ) ; GCS7
| ;" SDRAM'
DCD ((B6_Mr<<15) +(B6_Tr cd<<2) +( B6_SCAN)) ; GCS6
DCD ((B7_MT<<15) +( B7_Trcd<<2) +( B7_SCAN)) ; GCS7
]
DCD ( ( REFEN<<23) +( TREFMD<<22) +( Tr p<<20) +( Tr c<<18) +( Tchr <<16) +REFCNT) ; REFRESH
RFEN=1, TREFMD=0, trp=3clk, trc=5clk, tchr=3clk, count=1019
DCD 0x10 ; SCLK power node, BANKSI ZE 32M 32M
DCD 0x20 ; MRSR6 CL=2cl k
DCD 0x20 ; MRSR7
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ALl GN

AREA RanDat a, DATA, READWRI TE

A (_I SR_STARTADDRESS- 0x500)
User St ack # 256 ;cl(c7)ffaoo
SVCSt ack # 256 ;¢cl(c7)ffb0o0
Undef St ack # 256 ;cl(c7)ffcO0
Abort St ack # 256 ;cl(c7)ffdoo
| RQSt ack # 256 ;cl(c7)ffe00
Fl QSt ack # 0 ;cl(c7)fffoo

N _| SR_STARTADDRESS

Handl eReset # 4
Handl eUndef # 4
Handl eSW # 4
Handl ePabort # 4
Handl eDabort # 4
Handl eReser ved # 4
Handl el RQ # 4
Handl eFl Q # 4
;Don't use the label 'IntVectorTable',

; because arnmasm exe cann't recognize this |abel correctly.

;the value is different with an address you think it may be.

;I nt Vect or Tabl e
Handl e ADC
Handl eRTC
Handl eUTXD1
Handl eUTXDO
Handl eSl O
Handl el | C
Handl e URXD1
Handl e URXDO
Handl eTlI MERS
Handl eTl| MER4
Handl eTl MER3
Handl eTI MER2
Handl eTl MERL
Handl eTl MERO
Handl eUERRO1
Handl eWDT
Handl eBDVA1
Handl eBDMAQ
Handl eZDVA1
Handl eZDMAQ
Handl eTl CK
Handl eEl NT456
Handl eEl NT3
Handl eEl NT2
Handl eEl NT1
Handl eEl NTO

HHFEHFNHEHFHFHFHFFHFEHFEHFHFEHRFEHFHHFEHHR
AR AAHFEDIDIDEAAEADDDIDIEALADMDDMDDIAIALADMDDDADS

;0xcl(c7)fff84

END

ELECTRONICS
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44BMON : 44blib_a.s

kkhkkkhkkkhkkhkkhkhkkkhhkkhhkkhhkkhkk hkkhhkkk hkkhhhkkhhkkhkk kkhhkkk kkk kk kk* k**k*%x %

* NAME . assenbly function library *
* Version : 07.JUL. 2000 *

kkhkkkhkkkhkkhkkhkhkkkhhkkhkhkkhhkkhkk hkkhhkkk hkkhhkkhhkkhkk hkkhhkkk kkhk kk kk* kk**k*x*%

AREA | C$$code|, CODE, READONLY

EXPORT ChangeMentCon

;voi d ChangeMenCon();
ChangeMentCon
stnfd sp!,{r4-r9} ; Assenbl er uses the high registers(r4~).

I dmi a ro,{rl-r9}

| dr r0, =0x01c80004 ; BANKCONO Address
stma ro,{rl-r9}

| dnfd sp!,{r4-r9}

nov pc,Ir

EXPORT Di sabl el nt errupt
Di sabl el nterrupt
; This function works only if the processor is in previliged node.

NO NT EQU 0OxcO
nrs ro, cpsr
orr ro, r0, #NO NT
ner cpsr_cxsf,r0
mov pc, lr

EXPORT Enabl el nt errupt
Enabl el nt errupt
; This function works only if the processor is in previliged node.

nrs ro, cpsr
bi c ro, r0, #NO NT
ner cpsr_cxsf,r0
mov pc, Ir

END
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44BMON : def.h

#i fndef _ DEF H
#define _ DEF H _

#define U32 unsigned int
#define Ul6 unsigned short
#define S32 int

#define S16 short int
#define U8 unsigned char
#defi ne S8 char

#endif /* DEF_H_*/

44BMON : option.h

#i fndef _ OPTION_H __
#define _ OPTION_H__

// kkhkkkkkkkkhkkk*%x G:)TI O\IS kkhkkkkkkhkkkkkk*k

#defi ne MCLK 60000000
#defi ne WRBUFOPT (0x8) /lwite_buf_on
#defi ne SYSCFG _OKB (0x0| WRBUFOPT)

#def i ne SYSCFG 4KB (0x2| WRBUFOPT)
#define SYSCFG 8KB (0x6| WRBUFCPT)

#def i ne DRAM 1 //1n case DRAM i s used
#def i ne SDRAM 2 //1n case SDRAM i s used
#defi ne BDRAMIYPE SDRAM //used in power.c,44blib.c

/| BUSW DTH; 16, 32
#defi ne BUSW DTH (16)

#def i ne CACHECFG SYSCFG_8KB
#defi ne _RAM STARTADDRESS 0xc000000

/I #define _| SR_STARTADDRESS Oxclfff00
#define _I SR_STARTADDRESS 0xc7fff00

#endif /* _OPTION H_*/

/] GCS6: 16M DRAM
/] GCS6: 64M DRAM SDRAM

ELECTRONICS
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44BMON : 44b.h

/****************************************************

*  NAMVE
* \Version

K44b. H

#i fndef __44BOX_H _
#define __44BOX_H _

#i fdef __cplusplus

extern "C' {
#endi f

#i ncl ude "option. h"

/* System */
#def i ne r SYSCFG

/* Cache */
#defi ne r NCACHBEO
#defi ne r NCACHBE1

/* Bus control */
#defi ne r SBUSCON

/* Menory contro

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

r BWSCON

r BANKCONO
r BANKCONL1
r BANKCONZ
r BANKCON3
r BANKCON4
r BANKCONS
r BANKCONG
r BANKCON7
r REFRESH
r BANKSI ZE
r MRSRB6

r MRSRB7

/* UART */

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

r ULCONO

r ULCONL

r UCONO

r UCONL

r UFCONO

r UFCONL

r UMCONO

r UMCONL

r UTRSTATO
r UTRSTAT1
r UERSTATO
r UERSTAT1
r UFSTATO
r UFSTAT1
r UMSTATO
r UMSTAT1
r UBRDI VO
r UBRDI V1

*/

07. MARCH. 2000

kkhkkkhkkhkkhkkhhkkhkkhhkkhhkkkhhkkhkhhkkhhkkhkhkkhhkkk hkkhhkk hkkhkk kkhkkk kk,kk*k*x*% */

(*(vol atil e unsigned *)0x1c00000)

(*(volatile
(*(vol atile

(*(vol atile
(*(volatile
(*(vol atile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(vol atile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(volatile
(*(volatile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile

unsi gned
unsi gned

unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

*) 0x1c00004)
*) 0x1c00008)

*) 0x1c40000)

*) 0x1c80000)
*) 0x1c80004)
*) 0x1c80008)
*)0x1c8000c)
*)0x1c80010)
*)0x1c80014)
*)0x1c80018)
*)0x1c8001c)
*) 0x1c80020)
*) 0x1c80024)
*) 0x1c80028)
*)0x1c8002c)
*) 0x1c80030)

*) 0x1d00000)
*) 0x1d04000)
*) 0x1d00004)
*) 0x1d04004)
*) 0x1d00008)
*) 0x1d04008)
*) 0x1d0000c)
*) 0x1d0400c)
*) 0x1d00010)
*) 0x1d04010)
*) 0x1d00014)
*) 0x1d04014)
*) 0x1d00018)
*) 0x1d04018)
*) 0x1d0001c)
*) 0x1d0401c)
*) 0x1d00028)
*) 0x1d04028)
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#i f def

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

__BI G_ENDI AN

r UTXHO

r UTXHL

r URXHO

r URXH1

W UTXHO( ch)
W UTXH1( ch)
RAURXHO( )
RAURXHL( )
UTXHO
UTXHL
URXHO
URXH1

#else //Little Endi

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

#endi f

r UTXHO

r UTXHL

r URXHO

r URXH1

W UTXHO( ch)
W UTXH1( ch)
RAURXHO( )
RAURXHL ()
UTXHO
UTXHL
URXHO
URXH1

/* SIO*/

#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne

r SI OCON
r SI ODAT
r SBRDR
r1 VTCNT
r DCNTZ

[* 11S */

#def i
#def i
#def i
#def i

ne
ne
ne
ne

#i fdef __
#define rl | SFIF

ri| SCON
ril SMoD
ril SPSR
ril SFCON

Bl G_ENDI AN

(*(vol atil e unsigned char *)0x1d00023)

(*(vol atile unsigned char *)0x1d04023)

(*(vol atile unsigned char *)0x1d00027)

(*(vol atile unsigned char *)0x1d04027)

(*(volatile unsigned char *)(0x1d00023))=(unsigned char) (ch)
(*(volatile unsigned char *)(0x1d04023))=(unsi gned char) (ch)
(*(volatile unsigned char *)(0x1d00027))

(*(vol atile unsigned char *)(0x1d04027))

(0x1d00020+3) //byte_access address by BDVA
(0x1d04020+3)

(0x1d00024+3)

(0x1d04024+3)

an

(*(vol atil e unsigned char *)0x1d00020)

(*(vol atile unsigned char *)0x1d04020)

(*(vol atile unsigned char *)0x1d00024)

(*(vol atile unsigned char *)0x1d04024)

(*(vol atil e unsigned char *)0x1d00020)=(unsi gned char) (ch)
(*(vol atil e unsigned char *)0x1d04020)=(unsi gned char) (ch)
(*(vol atile unsigned char *)0x1d00024)

(*(vol atil e unsigned char *)0x1d04024)

(0x1d00020) /1 byte_access address by BDVA

(0x1d04020)

(0x1d00024)

(0x1d04024)

vol atil e unsigned *)0x1d14000)
vol atil e unsigned *)0x1d14004)
vol atil e unsigned *)0x1d14008)
vol atil e unsigned *)0x1d1400c)
vol atil e unsigned *)0x1d14010)

NSNS
* % ok Ok Ok
NSNS

(*(vol atil e unsigned *)0x1d18000)
(*(volatile unsigned *)0x1d18004)
(*(vol atil e unsigned *)0x1d18008)
(*(volatile unsigned *)0x1d1800c)

((volatile unsigned short *)0x1d18012)

#else //Little Endian
#define rl | SFIF

((vol atile unsigned short *)0x1d18010)

#endi f

/* 1] 0O PORT */

#defi ne r PCONA (*(vol atil e unsigned *)0x1d20000)
#defi ne r PDATA (*(vol atil e unsigned *)0x1d20004)
#defi ne r PCONB (*(vol atil e unsigned *)0x1d20008)
#defi ne r PDATB (*(vol atil e unsigned *)0x1d2000c)
#define r PCONC (*(vol atil e unsigned *)0x1d20010)
#defi ne r PDATC (*(vol atil e unsigned *)0x1d20014)
#define r PUPC (*(vol atil e unsigned *)0x1d20018)
#defi ne r PCOND (*(vol atil e unsigned *)0x1d2001c)
#defi ne r PDATD (*(vol atil e unsigned *)0x1d20020)
#define r PUPD (*(vol atil e unsigned *)0x1d20024)
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#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i
#def i

ne
ne
ne

ne
ne
ne

ne
ne
ne

ne
ne
ne

r PCONE
r PDATE
r PUPE

r PCONF
r PDATF
r PUPF

r PCONG
r PDATG
r PUPG

r SPUCR
r EXTI NT
r EXTI NPND

/* WATCHDOG */
#defi ne r WICON
#defi ne r WIDAT
#defi ne r WICNT

/* ADC */

#def i
#def i
#def i

/* T
#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i
#def i

#def i
#def i

ne
ne
ne

ner

ne
ne
ne

ne
ne
ne

ne
ne
ne

ne
ne
ne

ne
ne
ne

ne
ne
ne

ne
ne

r ADCCON
r ADCPSR
r ADCDAT

*/

r TCF&
r TCFGL
r TCON

r TCNTBO
r TCMPBO
r TCNTQO

r TCNTB1
r TCMPB1
r TCNTOL

r TCNTB2
r TCMPB2
r TCNTQO2

r TCNTB3
r TCMPB3
r TCNTG3

r TCNTB4
r TCMPB4
r TCNTO4

r TCNTB5
r TCNTGb

[* 11C*/

#def i
#def i
#def i
#def i

ne
ne
ne
ne

ri1 CCON
ri | CSTAT
ri | CADD
ri1CDS

(*(vol atile
(*(volatile
(*(vol atile

(*(vol atile
(*(vol atile
(*(volatile

(*(volatile
(*(volatile
(*(volatile

(*(volatile
(*(volatile
(*(volatile

(*(volatile
(*(volatile
(*(vol atile

(*(vol atile
(*(volatile
(*(volatile

(*(volatile
(*(volatile
(*(volatile

(*(volatile
(*(vol atile
(*(vol atile

(*(volatile
(*(volatile
(*(volatile

(*(volatile
(*(volatile
(*(volatile

(*(volatile
(*(vol atile
(*(vol atile

(*(vol atile
(*(volatile
(*(volatile

(*(volatile
(*(volatile

(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned

*) 0x1d20028)
*) 0x1d2002c)
*) 0x1d20030)

*) 0x1d20034)
*) 0x1d20038)
*) 0x1d2003c)

*) 0x1d20040)
*) 0x1d20044)
*) 0x1d20048)

*) 0x1d2004c)
*) 0x1d20050)
*) 0x1d20054)

*) 0x1d30000)
*) 0x1d30004)
*) 0x1d30008)

*) 0x1d40000)
*) 0x1d40004)
*) 0x1d40008)

*) 0x1d50000)
*) 0x1d50004)
*) 0x1d50008)

*) 0x1d5000c)
*) 0x1d50010)
*) 0x1d50014)

*) 0x1d50018)
*) 0x1d5001c)
*) 0x1d50020)

*) 0x1d50024)
*) 0x1d50028)
*) 0x1d5002c)

*) 0x1d50030)
*) 0x1d50034)
*) 0x1d50038)

*) 0x1d5003c)
*) 0x1d50040)
*) 0x1d50044)

*) 0x1d50048)
*) 0x1d5004c)

*) 0x1d60000)
*) 0x1d60004)
*) 0x1d60008)
*) 0x1d6000c)
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/* RTC */

#i fdef __ Bl G_ENDI AN

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#el se

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

#endi f

/* Clock & Power

#defi ne
#defi ne
#defi ne
#defi ne

r RTCCON
r RTCALM
r ALMSEC
r ALMM N
r ALMVHOUR
r ALMDAY
r ALMVION
r ALMYEAR
r RTCRST
r BCDSEC
r BCDM N
r BCDHOUR
r BCDDAY
r BCDDATE
r BCDVON
r BCDYEAR
r TI CI NT

r RTCCON
r RTCALM
r ALMSEC
r ALMM N
r ALMVHOUR
r ALMDAY
r ALMVION
r ALMYEAR
r RTCRST
r BCDSEC
r BCDM N
r BCDHOUR
r BCDDAY
r BCDDATE
r BCDMVON
r BCDYEAR
r TI CI NT

r PLLCON
r CLKCON
r CLKSLOW
r LOCKTI ME

/* 1| NTERRUPT */

#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne

r 1 NTCON
r | NTPND
r I NTMOD
r | NTMSK

ri_PSLV
ri_PVST
ri_CSLV
ri_CwVsT
ri_I SPR
ri_ISPC

rF_I SPR
rF_I SPC

(*(volatile
(*(vol atile
(*(vol atile
(*(volatile
(*(volatile
(*(vol atile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(vol atile
(*(vol atile
(*(vol atile
(*(volatile
(*(vol atile
(*(volatile
(*(volatile
(*(volatile
(*(vol atile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(volatile
(*(volatile
(*(volatile
(*(volatile

managenent */

(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile

volatile
volatile
volatile
volatile
volatile
volatile

e Y L Ve e N N
* % ok X X F
e Y L Ve e N N

(*(vol atile
(*(volatile

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned

char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char

char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char

*) 0x1d70043)
*) 0x1d70053)
*) 0x1d70057)
*) 0x1d7005b)
*) 0x1d7005f )
*) 0x1d70063)
*) 0x1d70067)
*) 0x1d7006b)
*) 0x1d7006f )
*) 0x1d70073)
*) 0x1d70077)
*) 0x1d7007b)
*) 0x1d7007f )
*) 0x1d70083)
*) 0x1d70087)
*) 0x1d7008b)
*) 0x1d7008e)

*) 0x1d70040)
*) 0x1d70050)
*) 0x1d70054)
*) 0x1d70058)
*) 0x1d7005¢)
*) 0x1d70060)
*) 0x1d70064)
*) 0x1d70068)
*) 0x1d7006¢)
*) 0x1d70070)
*) 0x1d70074)
*) 0x1d70078)
*) 0x1d7007c)
*) 0x1d70080)
*) 0x1d70084)
*) 0x1d70088)
*) 0x1d7008c)

*) 0x1d80000)
*) 0x1d80004)
*) 0x1d80008)
*) 0x1d8000c)

*) 0x1e00000)
*) 0x1e00004)
*) 0x1e00008)
*) 0x1e0000c)

*) 0x1e00010)
*)0x1e00014)
*) 0x1e00018)
*)0x1e0001c)
*) 0x1e00020)
*) 0x1e00024)

*) 0x1e00038)
*)0x1e0003c)
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/* LCD */

#def i
#def i
#def i

#def i
#def i
#def i

ne
ne
ne

ne
ne
ne

r LCDCON1
r LCDCON2
r LCDCONS

r LCDSADDR1
r LCDSADDR2
r LCDSADDR3

#defi ne r REDLUT
#defi ne r GREENLUT
#defi ne r BLUELUT

#define rDP1_2
#define rDP4_7
#define rDP3_5
#define rDP2_3
#define rDP5_7
#define rDP3_4
#define rDP4_5
#define rDP6_7
#defi ne r DI THMODE

[* ZDVAO */

#defi ne r ZDCONO
#defi ne rZDl SRCO
#defi ne rZDl DESO
#define rZDl CNTO
#defi ne r ZDCSRCO
#defi ne r ZDCDESO
#defi ne r ZDCCNTO

/* ZDVA1l */

#defi ne r ZDCON1L
#defi ne rZDl SRC1
#defi ne rzZDl DES1
#define rZDl CNT1
#defi ne r ZDCSRC1
#defi ne r ZDCDES1
#defi ne r ZDCCNT1

/* BDMAO */

#defi ne r BDCONO
#defi ne r BDI SRCO
#defi ne r BDI DESO
#defi ne r BDI CNTO
#defi ne r BDCSRCO
#def i ne r BDCDESO
#defi ne r BDCCNTO

/* BDVAl */

#defi ne r BDCON1L
#defi ne r BDl SRC1
#defi ne r BDl DES1
#defi ne rBDlI CNT1
#defi ne r BDCSRC1
#defi ne r BDCDES1
#defi ne r BDCCNT1

(*(vol atile
(*(volatile
(*(vol atile

(*(vol atile
(*(vol atile
(*(volatile

(*(vol atile

(*(vol atile
(*(volatile
(*(volatile
(*(vol atile
(*(vol atile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(volatile
(*(vol atile
(*(volatile
(*(volatile
(*(volatile
(*(vol atile
(*(vol atile
(*(volatile
(*(vol atile
(*(vol atile
(*(volatile
(*(vol atile
(*(vol atile
(*(vol atile
(*(volatile
(*(vol atile
(*(volatile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile
(*(vol atile

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

*) 0x1f 00000)
*) Ox1f 00004)
*) Ox1f 00040)

*) 0x1f 00008)
*) 0x1f 0000c)
*) 0x1f 00010)

*) 0x1f 00014)
*) 0x1f 00018)
*) 0x1f 0001c)

*) 0x1f 00020)
*) Ox1f 00024)
*) Ox1f 00028)
*) 0x1f 0002c)
*) 0x1f 00030)
*) Ox1f 00034)
*) Ox1f 00038)
*) 0x1f 0003c)
*) Ox1f 00044)

*) 0x1e80000)
*) 0x1e80004)
*) 0x1e80008)
*) 0x1e8000c)
*) 0x1e80010)
*)0x1e80014)
*) 0x1e80018)

*) 0x1e80020)
*) 0x1e80024)
*) 0x1e80028)
*)0x1e8002c)
*) 0x1e80030)
*) 0x1e80034)
*) 0x1e80038)

*) 0x1f 80000)
*) Ox1f 80004)
*) Ox1f 80008)
*) 0x1f 8000c)
*) 0x1f 80010)
*) Ox1f 80014)
*) Ox1f 80018)

*) Ox1f 80020)
*) Ox1f 80024)
*) Ox1f 80028)
*) Ox1f 8002c)
*) Ox1f 80030)
*) Ox1f 80034)
*) Ox1f 80038)
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/* 1SR */

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

pl SR_RESET
pl SR_UNDEF
pl SR_SW

pl SR_PABORT
pl SR_DABORT

p! SR_RESERVED

pl SR_I RQ
pl SR_FI Q

pl SR_ADC

pl SR_RTC

pl SR_UTXD1
pl SR_UTXDO
pl SR_SI O
pISRIIC

pl SR_URXDL
pl SR_URXDO
pl SR_TI MERS
pl SR_TI MER4
pl SR_TI VER3
pl SR_TI MER2
pl SR_TI MERL
pl SR_TI MERO
pl SR_UERRO1
pl SR VDT

pl SR_BDMVAL
pl SR_BDMVAO
pl SR_ZDMVAL
pl SR_ZDVAO
pl SR_TI CK

pl SR_EI NT4567

pl SR_EI NT3
pl SR_EI NT2
pl SR_EI NT1
pl SR_EI NTO

/* PENDING BI'T */
[/ CAUTI ON: You nust

/1

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

(*(unsi gned
(*(unsi gned
(*(unsi gned
(*(unsi gned
(*(unsi gned
(*(unsi gned
(*(unsi gned
(*(unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(
(*(

e N e e e N e N e N e e N N N N N e N N N N N

clear the pending bit

R_STARTADDRESS+0x0) )
R_STARTADDRESS+0x4) )
R_STARTADDRESS+0x8) )
R_STARTADDRESS+0xc) )
R_STARTADDRESS+0x10) )
R_STARTADDRESS+0x14))
R_STARTADDRESS+0x18))
R_STARTADDRESS+0x1c))

R_STARTADDRESS+0x20) )
R_STARTADDRESS+0x24) )
R_STARTADDRESS+0x28) )
R_STARTADDRESS+0x2c) )
R_STARTADDRESS+0x30) )
R_STARTADDRESS+0x34) )
R_STARTADDRESS+0x38) )
R_STARTADDRESS+0x3c) )
R_STARTADDRESS+0x40) )
R_STARTADDRESS+0x44) )
R_STARTADDRESS+0x48) )
R_STARTADDRESS+0x4c) )
R_STARTADDRESS+0x50) )
R_STARTADDRESS+0x54) )
R_STARTADDRESS+0x58) )
R_STARTADDRESS+0x5c) )
R_STARTADDRESS+0x60) )
R_STARTADDRESS+0x64) )
R_STARTADDRESS+0x68) )
R_STARTADDRESS+0x6c) )
R_STARTADDRESS+0x70) )
R_STARTADDRESS+0x74) )
R_STARTADDRESS+0x78) )
R_STARTADDRESS+0x7c) )
R_STARTADDRESS+0x80) )
R_STARTADDRESS+0x84) )

as general special register.

it's different way with KS32C6x00

BI T_ADC

BI T_RTC

BI T_UTXD1
Bl T_UTXDO
BIT_SIO
BITIIC

Bl T_URXDL
Bl T_URXDO
BI T_TI MERS
BI T_TI VER4
BI T_TI MER3
BI T_TI MER2
BI T_TI MERL
BI T_TI MERO
Bl T_UERRO1
Bl T_WDT

Bl T_BDMAL
Bl T_BDMRO
Bl T_ZDMAL
Bl T_ZDVRO
BI T_TI CK

(0x1)
(0x1<<1)
(0x1<<2)
(0x1<<3)
(0x1<<4)
(0x1<<5)
(0x1<<6)
(0x1<<7)
(0x1<<8)
(0x1<<9)
(0x1<<10)
(0x1<<11)
(0x1<<12)
(0x1<<13)
(0x1<<14)
(0x1<<15)
(0x1<<16)
(0x1<<17)
(0x1<<18)
(0x1<<19)
(0x1<<20)
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#define Bl T_EI NT4567 (0x1<<21)
#define BI T_EINT3 (0x1<<22)
#define BI T_EI NT2 (0x1<<23)
#define BI T_EI NT1 (0x1<<24)
#define BI T_EI NTO (0x1<<25)
#define Bl T_GLOBAL (0x1<<26)

#i fdef __cplusplus

}
#endi f

#endif /*__44BOX H__*/
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44BMON : 44blib.h

/***********************************************

* NAME

44BLI B. H *

* Version : 17. Apr. 00 *

***********************************************/

#ifndef __44blib_h__
#define __44blib_h__

#i fdef __cplusplus
extern "C' {

#endi f

#defi ne DebugQut Uart _Printf

#define mn(x1,x2) ((x1<x2)? x1:x2)

#define max(x1, x2) ((x1>x2)? x1:x2)

#defi ne ONESECO (62500) /1 16us resolution, max 1.04 sec
#defi ne ONESEC1 (31250) /132us resolution, max 2.09 sec
#defi ne ONESEC2 (15625) /1 64us resol ution, max 4.19 sec
#defi ne ONESEC3 (7812) /1128us resol ution, max 8.38 sec
#defi ne ONESEC4 ( MCLK/ 128/ (Oxff+1)) // @OMz, 128*4us resol ution,
#define NULL O

#define Enter PADN(cl kcon) ((void (*)(int))0xe0)(clkcon)

[ *44blib. c*/

void Delay(int tine); //Watchdog Tinmer is used.

void *mal | oc(unsi gned nbyte);

void free(void *pt);

voi d
voi d
voi d
voi d
voi d
char
char
i nt

voi d
voi d
voi d

voi d

int Timer_Stop(void);

Port _Init(void);

Cache_Fl ush(voi d);

Uart_Sel ect(int ch);

Uart _TxEnpty(int ch);
Uart _Init(int ntlk,int baud);
Uart _Getch(void);

Uart _Get Key(voi d);

Uart _Get | nt Num(voi d);

Uart _SendByte(int data);
Uart _Printf(char *fnt,...);
Uart_SendString(char *pt);

Timer_Start(int divider); //Watchdog Tiner is used.

/1 Wat chdog Tinmer is used.

void Led_Display(int data);

voi d ChangePl | Value(int mint p,int s);

voi d ChangeMenCon(unsi gned *pMentfg) ;
voi d Enabl el nterrupt(void);
voi d Disablelnterrupt(void);

#i fdef __cplusplus

}

#endi f

#endif /*__44blib_h__*/

max 32.53 sec
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44BMON : Icd.h

#ifndef _ LCD H

#define _ LCD H

#define CLCD_240_320 (1)
#define ML.CD_320_240 (2)
#define LCD_TYPE M_CD_320_240
#define MODE_MONO (1)
#defi ne MODE_(A4 (4)
#defi ne MODE_GL6 (16)

#defi ne MODE_COLOR (256)

#i f (LCD_TYPE==M_CD_320_240)
#define SCR_XSIZE (640)
#define SCR_YSIZE (480)
#define LCD_XSIZE (320)
#define LCD_YSIZE (240)

#el i f (LCD_TYPE==CLCD 240_320)

#define SCR_XSIZE (640)
#define SCR_YSIZE (480)
#define LCD_XSIZE (240)
#define LCD_YSIZE (320)
#endi f

#define MbD(n) ((n) & Ox1fffff)

#def i ne ARRAY_SI ZE_MONO
#defi ne ARRAY_SIZE_ 4
#defi ne ARRAY_SI ZE_G16
#define ARRAY_SI ZE COLCOR

#def i ne HOZVAL

#defi ne HOZVAL_COLOR
#defi ne LI NEVAL
#defi ne MVAL

/| #defi ne CLKVAL_MONO
/| #define CLKVAL_A

/| #def i ne CLKVAL_G16
/1 #def i ne CLKVAL_COLOR

#defi ne CLKVAL_MONO
#defi ne CLKVAL_A
#defi ne CLKVAL_GL6
#defi ne CLKVAL_COLOR

unsi gned i nt
unsi gned i nt
unsi gned i nt
unsi gned i nt

NSNS

#define MVAL_USED 0

#endif /* _LCD H_*/

*frameBuf fer1) [ SCR_XSI ZE/ 32]
*frameBuf f er 4) [ SCR_XSI ZE/ 16]
*frameBuf f er 16) [ SCR_XSI ZE/ 8]
*f rameBuf f er 256) [ SCR_XSI ZE/ 4

( SCR_XSI ZE/ 8* SCR_YSI ZE)
( SCR_XSI ZE/ 4* SCR_YSI ZE)
( SCR_XSI ZE/ 2* SCR_YSI ZE)
( SCR_XSI ZE/ 1* SCR_YSI ZE)

(LCD_XSI ZE/ 4- 1)
(LCD_XSI ZE* 3/ 8- 1)
(LCD_YSI ZE- 1)

(13)
(19) //60Mhz,
(19) //60Mhz,
(19) //60Mhz,
(19) //60Mhz,
(13) //60Nhz, CLKVAL=19

(13) //60Mhz, CLKVAL=19
(13) //60Mhz, CLKVAL=19
(10) //60Mhz, CLKVAL=19

I;

CLKVAL=19
CLKVAL=19
CLKVAL=19
CLKVAL=19

->78. 6Hz
->78. 6Hz
->78. 6Hz
->78. 6Hz
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44BMON : 44blib.c

/************************************************

*

NAVE

44BLI B. C

* Version : 17. APR 00

************************************************/

/1
/1

#i
#i
#i
#i

#i
#i
#i
#i
#i

#defi ne STACKSI ZE
#defi ne HEAPEND

extern char

Revi si on History
Del ay()

ncl ude
ncl ude
ncl ude
ncl ude

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

"..\inc\44b. h"

"..\inc\44blib. h"

"..\inc\def.h"

"..\inc\option.h"

<stdarg. h>
<string. h>
<stdlib. h>
<stdi 0. h>
<ctype. h>

*

*

0xa00 //SVC satck size(do not use user stack)
(_I SR_STARTADDRESS- STACKSI ZE- 0x500) // = 0xc7ff000

/1 SVC Stack Area: Oxc(e)7ff000-0xc(e) 7f faf f

I mage$SRWBSLIi mit[];

voi d *mal | ocPt =l mage$SRWSSLI mi t ;

/************************* SYSTEM *************************/

static int

void Del ay(int tine)

/1 time=0:

// 100us resol ution.

{

i nt

i, adj ust =0;

i f (ti me==0)

{

ti me=200;
adj ust =1;
del ayLoopCount =400;
r WFCON=( ( MCLK/ 1000000- 1) <<8) | (2<<3); // 1M 64, Wat ch-dog, nRESET, i nt er r upt
r WIDAT=0xffff;
r WICNT=0xffff;
r WICON=( ( MCLK/ 1000000- 1) <<8) | (2<<3) | (1<<5); // 1M 64, Wat ch-dog
enabl e, nRESET, i nt er r upt

}

for(;

time>0;tinme--)

del ayLoopCount =400;

adj ust the Delay function by WatchDog ti ner.
/1 time>0: the nunber of

| oop tine

di sabl e

for(i :0, i <del ayLOODCOunt : i ++);
i f (adj ust ==1)
{

r WECON=( ( MCLK/ 1000000- 1) <<8) | (2<<3),
i =Oxf fff-rWICNT;
del ayLoopCount =8000000/ (i *64);  //400*100/ (i *64/ 200)

}

/1

di sabl e

ELECTRONICS
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/************************* PmTS ****************************/

void Port_Init(void)

{

#i f

/| SNDK41100 B/ D Status
//LED D5 D6
11 PB9 PB10
/1SIWS4 S5
/1 PG P&

/1 CAUTI ON: Fol | ow the configuration order for setting the ports.
/1 1) setting val ue

/1 2) setting control register

/1 3) configure pull-up resistor.

/116bit data bus configuration

/] PORT A GROUP

/| ADDR24 ADDR23 ADDR22 ADDR21 ADDR20 ADDR19 ADDR18 ADDR17 ADDR16 ADDRO
[/ 1, 1, 1, 1, 1, 1, 1, 1, 1, 1
r PCONA=0x3f f ;

/] PORT B GROUP

/] OUT OUT nGCS3 nGCS2 nGCS1 nWBE3 nWBE2 nSRAS nSCAS SCLK SCKE

/!l 0, O, 1, 1, 1, 1, 1, 1, 1, 1, 1
r PCONB=0x 1f f ;

/] PORT C GROUP

( BUSW DTH==32)

// D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16
// 10, 10, 10, 10, 10, 10, 10, 10, 10, 10, 10, 10, 10, 10, 10, 10
r PCONC=0xaaaaaaaa;

r PUPC=0xf fff;

#el se [/ / BUSW DTH=16

// PORT C GROUP

[1TAl input
11 0x0
r PDATA=0x0;

r PCONC=0x10000000;
r PUPC=0xc000; // shoul d be enabl ed

#endi f

/] PORT D GROUP

/I VFRAME VM VLI NE VCLK VD3 VD2 VD1 VDO

/1] 10, 10, 10, 10, 10, 10, 10, 10
r PCOND=0Oxaaaa;

r PUPD=0xf f ;

// PORT E GROUP
[/ PEO: FOUT, PE1l: TxDO, PE2: RxDO, athers input

/1 11 10, 10, O
/1] r PCONE=0x28;
r PCONE=0x2b;

r PUPE=0x106;

[/ PORT F GROUP

/1Al input
11 0x0
r PDATF=0x0;

r PCONF=0x2400;
r PUPF=0x1e3;
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}

/*************************

/1 PORT G GROUP
/1TAl input
/1 0xO0

r PCONG=0xf 00;
r PUPG=0x30;

r SPUCR=0x7; //pull-up disable

r EXTI NT=0x22222222; // Al

static int whichUart =0;

void Uart_Init(int nclk,int baud)

{

int i;

i f(ncl k==0)
ncl k=MCLK;

r UFCONO=0x0;

r UFCON1=0x0;

r UMCONO=0x0;

r UMCON1=0x0;

/ 1 UARTO

/1

r ULCONO=0x3;
r ULCONO=0x7;
r UCONO=0x245;

/1 FI FO di sabl e

// Normal ,No parity,1 stop,8 bit

// Normal , No parity,2 stop,8 bit
/'l rx=edge, t x=Il evel , di sabl e ti meout
int.,normal,interrupt or polling

r UBRDI VO=( (int)(nctlk/16./baud + 0.5) -1 );

[ UART1
/1] r ULCON1=0x7;
r ULCON1=0x3;

r UCON1=0x245;

/I Normal , No parity,2 stop,8 bit

r UBRDI V1=( (int)(nctlk/16./baud + 0.5) -1 );

for(i=0;i<100;i++);

void Uart_Sel ect(int ch)

whi chUar t =ch;

void Uart_TxEnpty(int ch)

char

i f (ch==0)

whi | e(! (r UTRSTATO & 0x4));

el se

whi | e(! (r UTRSTAT1 & 0x4));

Uart _Get ch(voi d)

i f (whi chUar t ==0)

whi | e(! (r UTRSTATO & 0x1));

return RAURXHO();
}

[/wait until tx shifter

[/wait until tx shifter

/] Recei ve data read

EINT[7:0] will be falling edge triggered.

UART ****************************/

int.,enable rx error

is enpty.

is enpty.
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el se

whi | e(! (r UTRSTAT1 & 0x1)); //Receive data ready
returnrURXHL,

char Uart _Get Key(voi d)
i f (whi chUart ==0)

i f(rUTRSTATO & 0x1) // Recei ve data ready
return RIURXHO() ;

el se
return O;

}

el se

i f(rUTRSTAT1 & 0x1) // Recei ve data ready
return r URXHL;

el se
return O;

void Uart_Get String(char *string)
{
char *string2=string;
char c;
while((c=Uart_Getch())!="\r")

if(c=="\b")
i f( (int)string2 < (int)string )

Uart _Printf("\b \b");
string--;
}
}

el se

*string++=c;
Uart _SendByte(c);
}

*string="\0";
Uart _SendByte('\n');

int Uart_Getl nt Nun(voi d)

char str[30];
char *string=str;
i nt base=10;

i nt m nus=0;

int |astlndex;
int result=0;

int i;

Uart _Get String(string);
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if(string[0]=="-")
{

m nus=1;
string++;

}
if(string[0]=="0" && (string[1l]=="x" || string[1l]=="X))

base=16;
string+=2;

}

| ast I ndex=strlen(string)-1;
if( string[lastlindex]=="h" || string[lastlndex]=="H )

base=16;
string[l astl ndex] =0;
| ast | ndex- -;

}
i f (base==10)

result=atoi (string);
result=mnus ? (-1*result):result;

}

el se
for(i=0;i<=lastlndex;i++)
i f(isalpha(string[i]))

i f(isupper(string[i]))
result=(result<<4)+string[i]-'A +10;
el se
result=(result<<4)+string[i]-'a'+10;
}

el se

result=(result<<4)+string[i]-'0";

}

result=mnus ? (-1*result):result;

}

return result;

void Uart_SendByte(int data)
i f (whi chUart ==0)

if(data=="\n")

{
whi | e(! (r UTRSTATO & 0x2));
Del ay(10); /I because the sl ow response of hyper_term nal
W UTXHO( "' \r");

}

whil e(! (r UTRSTATO & 0x2)); //Wait until THR is enpty.
Del ay(10);

W UTXHO( dat a) ;
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el se

if(data=="\n")

{
whi | e(! (r UTRSTAT1 & 0x2));
Del ay(10); // because the sl ow response of hyper_term nal
rUTXHL="\r";

}

whil e(! (r UTRSTAT1 & 0x2));, //VWait until THR is enpty.

Del ay(10);

r UTXHl=dat a;

void Uart_SendString(char *pt)

whil e(*pt)
Uart _SendByt e( *pt ++) ;

/1if you don't use vsprintf(), the code size is reduced very nuch.
void Uart_Printf(char *fnt,...)
{

va_list ap;

char string[ 256];

va_start(ap,fmt);
vsprintf(string,fnt, ap);
Uart _SendString(string);
va_end(ap);

/******************** S3C44BOX EV BOA\RD LED **********************/
voi d Led_Display(int data)

r PDATB=(r PDATB & Ox1ff) | ((data & 0x3)<<9):
}

/************************* TI mer ********************************/

void Timer_Start(int divider) //0:16us, 1:32us 2:64us 3:128us
{

r WIFCON=( ( MCLK/ 1000000- 1) <<8) | (di vi der <<3);

r WIDAT=0xf f f f ;

r WICNT=0xffff;

/1 1/ 16/ (65+1), nRESET & interrupt disable
r WFCON=( ( MCLK/ 1000000- 1) <<8) | (di vi der <<3) | (1<<5);

nt Ti mer _St op(voi d)

/ int i;
r WFCON=( ( MCLK/ 1000000- 1) <<8) ;
return (Oxffff-rWCNT);
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/************************* PLL ********************************/

voi d ChangePl | Val ue(int ndiv,int pdiv,int sdiv)

r PLLCON=( ndi v<<12) | ( pdi v<<4) | sdi v;

/************************* @neral LI brary **********************/

void * mall oc(unsigned nbyte)
/*Very sinple; Use nmalloc() & free() like Stack*/
//void *mal | ocPt =l mage$$SRWSSLI mi t;

{ void *returnPt=nall ocPt;
mal | ocPt= (int *)mall ocPt +nbyt e/ 4+( ( nbyt e%) >0) ;
if( (int)mallocPt > HEAPEND )
mal | ocPt =r et urnPt ;
return NULL;
} ieturn returnPt;

void free(void *pt)

mal | ocPt =pt ;

}
voi d Cache_Fl ush(voi d)
{ int i,saveSyscfg;
saveSyscf g=r SYSCFG
r SYSCFG=SYSCFG_0KB;
f or (i =0x10004000; i <0x10004800; i +=16)
*((int *)i)=0x0;
} r SYSCFG=saveSyscf g;

//to align 4byte

ELECTRONICS
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44BMON : 44bmon.c

#i ncl ude <string. h>

#include "..\inc\option.h"

#include "..\inc\def.h"

#include "..\inc\44b. h"

#include "..\inc\44blib. h"

#include "..\inc\lcd. h"

/199.5.14 : Led_Init(), non-cacheable region is added.
/199.5.26 : |ink address: 0x1800000->0x0
/199.6.30(Ver 0.2): supports 64M DRAM GCS6)
/199.8.10 : filesize counter: 6digit->7digit
/199.8.27 : support Power Down nobde
/100.4.20 : nodify for S3C44BOX

#def i ne DOAMNLOAD_ADDRESS _RAM STARTADDRESS

void (*restart)(void)=(void (*)(void))0x0;
void (*run)(void)=(void (*)(void)) DOANLOAD_ADDRESS;

unsi gned i nt

(*frameBuffer)[10];

vol atil e unsigned char *downPt;

void Isr_Init(void);
void Lcd_lnit(void);
void __irq UartO_RxInt(void);

void __irq Uerror(void);
vol atil e unsigned int err=0;

voi d Main(voi d)

{

/1

int i,j;

i nt menError=0;
unsigned int fileSize;
unsi gned short

vol atil e unsigned *pt;

i nt

r SYSCFG=CACHECFG,

checkSunr0, dnCs;

downPt =(unsi gned char *) DOANLOAD_ADDRESS;

pl SR_SW =(_| SR_STARTADDRESS+0xf 0) ;

Port _Init();
Led_Di spl ay(0x0);
Isr_Init();
Uart _I nit (0, 115200);

Led_Init();

Del ay(0);

Uart_Sel ect (0);

Uart_Printf("\n\n44bMON Ver 0.01 for
Uart_Printf("COM 115. 2kbps, 8Bi t, NP, UARTO <n+6>(4)+(n)+CS(2)\n");

/1 for pSCS

//to avoid LCD damage.

/] Sel ect

UARTO

S3C44B0X May, 2000\ n");

Uart _Printf (" DOANNADDR: % | SR_ADDR: % SYSCFG %
\'n", DOAMNLOAD_ADDRESS, _| SR_STARTADDRESS, r SYSCFG ) ;
Uart _Printf("E-mail:kwtark@ec.sansung. comin\n");
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/1

Uart _Printf("Menory Test (%h-%h): W',
_RAM STARTADDRESS, (_I SR_STARTADDRESS&Oxf f f 0000) ) ;

for (i =_RAM STARTADDRESS; i <( _| SR_STARTADDRESS&O0xf f f 0000) ; i +=4)
*((volatile unsigned *)i)=i;

}
Uart_Printf("\b\bRD");
f or (i =_RAM STARTADDRESS; i <(_| SR_STARTADDRESS&OxT f f 0000) ; i +=4)

j=*((volatile unsigned *)i);
if(j!=i)mentrror=1,;

i f (menError==0)

Uart_Printf("\b\bO K. \n");
el se

Uart_Printf("\b\bFAI L\n");
whi | e(( (unsigned int)downPt- DOANLOAD_ADDRESS ) <4)
{

Led_Di spl ay(0xf);

Del ay(1000);

Led_Di spl ay(0x0);

Del ay(1000);
}

fileSize=*((unsigned char *)( DOANLOAD_ ADDRESS+0)) +

(*((unsigned char *)( DOANLOAD_ADDRESS+1) ) <<8) +

(*((unsi gned char *)( DOANLOAD_ADDRESS+2)) <<16) +

(*((unsigned char *)( DONNLOAD_ADDRESS+3)) <<24);
Uart _Printf("\nNow, Downl oading... [FILESIZE: %d( 0)",fileSize);
whi | e(((int)downPt - DONMNLOAD ADDRESS) <fi | eSi ze)

Uart _Printf("\b\b\b\b\b\b\b\b%d)", (int)downPt- DOAWNLOAD_ADDRESS) ;
Uart _Printf("error=%d\n",err);

}
Uart _Printf("\b\b\b\b\b\b\b\b%d)\n", (int)downPt- DONMLOAD_ ADDRESS) ;
for(i=4;i<(fileSize-2);i++)

checkSum+=*( (unsi gned char *) (i +DOAMNLOAD_ADDRESS) ) ;

}
dnCS=*( (unsi gned char *)( DOANLOAD_ADDRESS+fi | eSi ze-2)) +
(*( (unsigned char *)(DOAMLQOAD ADDRESS+f il eSi ze-1) )<<8);

i f (checkSum =dnCS)
Uart _Printf("Checksum Error!!! MEM % DN: %\ n", checkSum dnCS) ;
restart();

Uart_Printf("\nDownload O K \n");

for(i=4;i<(fileSize-2);i++) //Mve the program from 0x1000004~ to 0x1000000~
*((unsigned char *) (i +DOANLOAD_ADDRESS- 4) )

=*((unsi gned char *) (i +DOANLOAD_ADDRESS) ) ;
}

run();
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void Isr_Init(void)

{
r | NTCON=0x5; /1 Non-vect ored, | RQ enabl e, FI Q di sabl e
r | NTMOD=0x0; /1 Al'l =I RQ node
riI NTMSK=~( BIT_URXDO | BIT_GLOBAL);//Default val ue=0x7ffffff
/1 r1 NTMSK=~( BIT_UERRO1 | BIT_URXDO | BIT_GLOBAL); /'l Default val ue=0x7ffffff

/*pl SR_FI Q pl SR_IRQ nmust be initialized*/
pl SR_URXDO=(unsi gned) Uart O_RxI nt ;

/1 pl SR_UERRO1=(unsi gned) Uerror;

}

void __irq UartO_RxInt(void)

r1_I SPC=BI T_URXDO ; /'l clear pending bits, Default val ue=0x0000000
/1r]l_1SPC; /1is needed only when cache=on & w buf=on & BSFRD=0
*downPt ++=RdURXHO( ) ;

void __irqg Uerror(void)

r1_I SPC=BI T_UERRO1 ; /'l clear pending bits, Default val ue=0x0000000
err++;
/1 Uart _Printf (" UERSTAT=%\n", r UERSTATO);

}

voi d Display_4G ay160x240(voi d)
{
int i,j;
for(j=0;j<100;]j ++)
for(i=2;i<10;i ++)

frameBuf fer4[j][i]=0x55aa55aa;
}

for(j=0;]j<100;]j ++)

frameBuf ferd[j][9] =0x5555ffff;

for(j=100; ) <240; | ++)
for(i=2;i<10;i ++)
frameBuf fer4[j][i]=0x0;

for(i=2;i<10;i ++)
frameBuf fer4[100] [i]=Oxffffffff;
for(i=2;i<10;i ++)
frameBuffer4[O][i]=Oxffffffff;
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void Lcd_lnit(void)

{

/1320x240 1bit/ 1pi xel LCD
int i,j;

i f((U32)franeBuffer1==0)

frameBuf f er 1=(unsi gned int (*)[SCR _XSI ZE/ 32] ) mal | oc( ARRAY_SI ZE_MONO) ;
}

r LCDCON1=( 0) | (1<<5) | ( M\VAL_USED<<7) | (0x3<<8) | (0x3<<10) | ( CLKVAL_MONO<<12);

/1 disabl e, 4B_SNG._SCAN, WDLY=8cl k, W.H=8cl| k,

r LCDCON2=( LI NEVAL) | (HOZVAL<<10) | (10<<21);

/1 LI NEBLANK=10 (wi thout any cal cul ati on)

r LCDSADDR1= (0x0<<27) | ( ((U32)frameBuffer1>>22)<<21 ) | MD((U32)frameBuffer1>>1);
/1 monochrone, LCDBANK, LCDBASEU

r LCDSADDR2= MbD( (((U32)frameBuffer1+(SCR_XSI ZE*LCD _YSI ZE/ 8))>>1) ) | (MVAL<<21);

r LCDSADDR3= (LCD _XSI ZE/ 16) | ( ((SCR_XSI ZE-LCD XSl ZE)/ 16) <<9 );

r LCDCON1=( 1) | ( 1<<5) | ( MVAL_USED<<7) | (0x3<<8) | (0x3<<10) | ( CLKVAL_MONO<<12) ;
/1 enabl e, 4B_SNGL_SCAN, WDLY=8cl k, W.H=8c k,

for(j=0;j<240;] ++)
for(i=0;i<10;i ++)

i f((jod6)<8)

frameBuf ferl[j][i]=0xffO0OffO0O0;
el se

frameBuf fer1[j][i]=0x00ffO00ff;
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44BTEST FILE DESCRIPTIONS

Filename File Descriptons Page
makefile Makefile for 44BTEST 3-48
option.a Configuration file for 44binit.s 3-52

memcfg.a* Configuration file for memory bank control register -
44binit.s* Start-up code -

44blib_a.s* Assembly library functions -

def.h* Header file for data type definitions -
option.h Header file for board configuration 3-53

44b.h* Header file for S32C44B0X special register definitions -

44btest.c Test program main file. 3-54
44blib.h* Header file for 44blib.c -
44plib.c* C library functions -

adc.c ADC unit test program 3-57
am29f800.c AM29LV800BB(NOR flash) program sub-routines 3-60
cache.c Cache memory test program 3-64
cled.c LCD controller test program 3-69
dma.c DMA unit test program 3-72
eint.c External interrupt test program 3-76
etc.c Etc program 3-79
extdma.c External DMA test program 3-80
flash.c NOR flash writing program 3-88
glib.c C library for LCD test program 3-90
idle.c Power down mode test program 3-95
iic.c [IC interface test program 3-102
iis.c IIS interface test program 3-106
lcd.c Lcd controller test program 3-111
Icdlib.c C library for LCD test program 3-120
nwait.c NWAIT test program 3-126
power.c Power down mode test program 3-129
rtc.c RTC unit test program 3-132
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Filename File Descriptons Page
sio.c SIO unit test program 3-135
stop.c Power down mode test program 3-139

timer.c Timer unit test program 3-142
uart.c UARTO,1 test program 3-146

NOTE: * marked file is exactly same with that used in 44BMON.

NOTE

The program source date in this application notes is Sep.29.2000. Please download the latest test code
source from our website. (http://www.samsungsemi.com)
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44BTEST : Makefile

#### File Definition ####
PRJ = 44Dbt est

I NI T= 44bi ni t
AML 44blib_a
44bli b
cache

| cd

adc

dnma
tinmer
etc

uart
power
CMLO= sio
CML1= rtc
CML2=iic
CML3= cl cd
CML4= eint
CML5= nwai t
CML6= lcdlib
CML7= idle
CML8= f | ash
CML9= anR9f 800
CMRO=iis
CM1= stop
CWMR2= ext dma
Ccve3=glib

#### Destination path Definition ####

INC=..\inc
OBJ=. .\ obj
ERR=. .\err
BI N=..\bin

#### ARM t ool Definition ####
ARMLI NK= armnl i nk

ARMASM = ar masm

ARMCC arncc

#### Option Definition ####

LFLAGS = -ro-base 0xc000000 -rw base 0x0c040000 -elf
#LFLAGS = -ro-base 0xc000000 -rw base 0x0c040000 -elf -map -xref -list $(BIN)\Iist.I|st
#LFLAGS = -ro-base 0x10000 -rw base 0x0c040000 -elf
AFLAGS = -1i -apcs 3/32bit/noswst/nofp -cpu ARM/TM
CFLAGS = -c -g+ -fc -apcs 3/32bit/noswst/nofp -1i -processor ARM/TM -arch 4T
#1f you doesn't debug, use follow ng CFLAGS for nore faster operation
#CFLAGS = -¢ -g- -fc -apcs 3/32bit/noswst/nofp -1i -processor ARM/TM -arch 4T
#### Obj ect conbi ne Definition ####
OBJS =$(OBJ)\$(PRJ). 0 $(OBI)\S(INIT). o $(0OBI)\ $( AML) . o\
$(OBI)\$(CML). 0 $(OBI)\$(CW2).0 $(OBI)\$(CMB). o\
$(OBI)\$(CW) .0 $(OBI)\$(CWB).0 $(OBI)\ $(CMB). o\
$(OBI)\$(CW7). 0 $(OBI)\$(CMB). 0 $(OBI)\ $(CW). o\
$(OBI)\ $(CMLO). 0 $(OBI)\ $(CMLL). 0 $(OBI)\ $(CML2). o\
$(OBI)\$(CML3). 0 $(OBI)\ $(CML4). 0 $(OBJ)\ $(CML5) . o\
$(OBI)\ $(CML6) . 0 $(OBI)\ $(CML7). 0 $(OBJ)\ $(CML8) . o\
$(OBI)\$(CML9) . 0 $(OBJI)\ $(CMVR0). 0 $(0OBI)\$(CM1). o\
$(OBI)\$(CMR2).0 $(OBI)\$(CW3). 0
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all: $(BIN)\$(PRI).elf

$(BIN)\ $(PRI). el f: $(OBIS)
del $(BIN)\ $(PRJ). bin
del $(BIN)\$(PRJ).elf
$(ARMLI NK) $(LFLAGS) -first $(OBI)\S(INIT).o(Init) -o $(BIN\$(PRI).elf $(OBIS)
fromel f -nodebug -nozeropad $(BIN)\$(PRI).elf -bin $(BIN)\$(PRI).bin
# fronmelf $(BIN)\$(PRI).elf -text/s $(BIN\syns.sym
# fromelf $(BIN)\$(PRI).elf -text/c $(BIN\sync.sym

$(O0BI)\$(PRI).0 : $(SRO\S$(PRI).c $(INCO)\44b. h $(1NC)\44blib.h $(1NC)\option. h makefile
del $(OBJ)\$(PRJ).o0
del $(ERR)\$(PRJ).err
$( ARMCC) $( CFLAGS) $(SRO)\$(PRJ).c -0 $(OBI)\$(PRI).0 -Errors $(ERR)\ $(PRI). err

S(OBH\S(INIT).0o: $(SROVS(INIT).s $(INO\option.a $(I NO\nencfg.a makefile
del $(OBI)\$(INIT).0
del $(ERR\S$(INIT).err
$(ARMASM) $(AFLAGS) $(SRO\VS(INIT).s -0 $(OBI)\S(INIT).0 -Errors $(ERR\S(INIT).err

$(0BI)\ $(AML) . 0: $(SRC)\ $(AML) . s makefil e
del $(OBJ)\$(AML). 0
del $(ERR)\ $( AML). err
$(ARMASM) $( AFLAGS) $(SRO\$(AML).s -0 $(OBI)\$(AML). 0 -Errors $(ERR)\ $(AML). err

$(OBI)\ $(CML). 0: $(SRO)\$(CML). ¢ $(INC)\ (CML). h $(I NC)\44b. h $(1NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML). o0

del $(ERR)\ $(CML). err

$( ARMCC) $( CFLAGS) $(SRO)\$(CML).c -0 $(OBI)\$(CML). 0 -Errors $(ERR)\ $(CML). err

$(0BI)\ $(CVR). 0: $(SRO\$(CM2).c $(INC)\ (CM2). h $(INC)\44b. h $(1NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CWR).o0

del $(ERR)\$(CMR).err

$( ARMCC) $( CFLAGS) $(SRO)\$(CM2).c -0 $(OBI)\$(CM2).0 -Errors $(ERR)\ $(CWR). err

$(0BI)\ $(CMB). 0: $(SRC)\$(CMB).c $(INC)\ (CMB). h $(I NC)\44b. h $(1NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CMB). o0

del $(ERR)\ $(CMB). err

$( ARMCC) $( CFLAGS) $(SRO)\$(CMB).c -0 $(OBI)\$(CMB).0 -Errors $(ERR)\ $(CMVB). err

$(0BI)\$(CWA) . 0: $(SRO)\$(CMA) . ¢ $(INC)\ (CVA). h $(I NC)\44b. h $(I NC)\ 44blib. h\
$(INC)\option. h makefile

del $(0BJ)\$(CwW).o0

del $(ERR)\$(CW4).err

$(ARMCC) $(CFLAGS) $(SRO\$(CMA).c -0 $(OBI)\$(CW).0 -Errors $(ERR)\$(CW) . err

$(O0BJ)\ $(CMVB). 0: $(SRC)\ $(CVB). ¢ $(INC)\ (CMVB). h $(I NC)\44b. h $(1NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CMWb). o0

del $(ERR)\ $(CMb). err

$( ARMCC) $( CFLAGS) $(SRC)\$(CMB).c -0 $(OBI)\$(CMVB).0 -Errors $(ERR)\ $(CVB). err

$(OBJ)\ $(CMB). 0: $(SRC)\ $(CMVB). ¢ $(INC)\ (CMB). h $(I NC)\44b. h $(1NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CMB). 0

del $(ERR)\ $(CMb).err

$( ARMCC) $( CFLAGS) $(SRC)\$(CMB).c -0 $(OBI)\$(CMB).0 -Errors $(ERR)\ $(CVB). err
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$(O0BI)\$(CW7) . 0: $(SRO\$(CWP).c $(I N\ (CM7). h $(1 NC)\44b. h $(1 NC)\44bl i b. h\
$(INC)\option. h makefile

del $(0BJ)\$(CW7).o0

del $(ERR)\$(CW7).err

$(ARMCC) $(CFLAGS) $(SRO\$S(CM7).c -0 $(OBI)\$(CMr7).0 -Errors $(ERR)\$(CV7) . err

$(0BJ)\ $(CMB). 0: $(SRO)\$(CMB).c $(INC)\ (CMB). h $(1NC)\44b. h $(1NC)\44blib. h\
$(INC)\option. h makefile

del $(0BJ)\$(CMB).o0

del $(ERR)\$(CMB).err

$(ARMCC) $(CFLAGS) $(SRO\$(CMB).c -0 $(OBI)\$(CMB).0 -Errors $(ERR)\$(CMB) . err

$(0BJ)\$(CWD) . 0: $(SRO)\$(CMB).c $(INC)\(CMD). h $(1NC)\44b. h $(1NC)\44blib. h\
$(INC)\option. h makefile

del $(0BJ)\$(CWB).o0

del $(ERR)\ $(CMWB).err

$(ARMCC) $(CFLAGS) $(SRO\V$(CWI).c -0 $(OBI)\$(CW).0 -Errors $(ERR)\$(CW) . err

$(0BJ)\ $(CMLO) . 0: $( SRC)\ $(CMLO) . ¢ $(1 NC)\ (CMLO). h $(1 NC)\ 44b. h $(1 NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(0BJ)\$(CMLO). 0

del $(ERR)\ $(CMLO). err

$( ARMCC) $( CFLAGS) $(SRC)\ $(CMLO).c -0 $(OBJ)\$(CMLO).0 -Errors $(ERR)\ $(CMLO). err

$(0BI)\ $(CML1) . 0: $(SRO\$(CMLL) . ¢ $(1NC)\ (CMLL). h $(I NC)\44b. h $(1NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML1). 0

del $(ERR)\$(CML1).err

$(ARMCC) $(CFLAGS) $(SRO\$(CML1).c -0 $(OBI)\$(CML1).0 -Errors $(ERR\$(CMLL). err

$(OBI)\ $(CML2) . 0: $(SRO\$(CML2) . ¢ $(1NO)\ (CML2). h $(I NC)\ 44b. h $(1 NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML2). 0

del $(ERR)\ $(CML2).err

$(ARMCC) $(CFLAGS) $(SRO\$(CML2).c -0 $(OBI)\$(CML2).0 -Errors $(ERR\$(CML2). err

$(0BJ)\ $(CML3) . 0: $(SRC)\ $(CML3). ¢ $(1 NC)\ (CML3). h $(1 NC)\ 44b. h $(I NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML3).o0

del $(ERR)\ $(CML3).err

$( ARMCC) $( CFLAGS) $(SRC)\$(CML3).c -0 $(OBI)\$(CML3).0 -Errors $(ERR)\ $(CML3) . err

$(0BI)\ $(CML4) . 0: $(SRO)\ $(CML4) . ¢ $(1NC)\ (CML4) . h $(1 NC)\ 44b. h $(1 NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\ $(CML4). 0

del $(ERR)\$(CML4).err

$(ARMCC) $(CFLAGS) $(SRO\$(CML4).c -0 $(OBI)\$(CML4).0 -Errors $(ERR)\$(CML4) . err

$(0BJ)\ $(CML5) . 0: $( SRC)\ $(CML5) . ¢ $(1 NC)\ (CML5). h $(1 NC)\ 44b. h $(1 NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML5). 0

del $(ERR)\ $(CML5). err

$( ARMCC) $( CFLAGS) $(SRC)\ $(CML5).c -0 $(OBJ)\$(CML5).0 -Errors $(ERR)\ $(CML5). err

$(0BJ)\ $(CML6) . 0: $(SRC)\ $(CML6). ¢ $(1 NC)\ (CMLE). h $(1 NC)\ 44b. h $(1 NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML6). 0

del $(ERR)\ $(CML6). err

$( ARMCC) $( CFLAGS) $(SRC)\ $(CML6).c -0 $(OBJ)\$(CML6).0 -Errors $(ERR)\ $( CML6). err
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$(0BI)\ $(CML7). 0: $(SRO)\ $(CML7).c $(1NC)\ (CML7). h $(1 NC)\ 44b. h $(1 NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML7).o0

del $(ERR)\ $(CML7).err

$( ARMCC)  $( CFLAGS) $(SRC)\$(CML7).c -0 $(OBI)\$(CML7).0 -Errors $(ERR)\ $(CML7).

$(0BJ)\ $(CML8) . 0: $(SRC)\ $(CML8) . c $(1 NC)\ (CML8). h $(1 NC)\ 44b. h $(I NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML8). o0

del $(ERR)\ $(CML8). err

$( ARMCC)  $( CFLAGS) $(SRC)\ $(CML8).c -0 $(OBI)\$(CMI8). 0 -Errors $( ERR)\ $(CML8).

$(0BJ)\ $(CMLY) . 0: $(SRC)\ $(CMLY) . ¢ $(1 NC)\ (CMLY). h $(1 NC)\ 44b. h $(1 NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(OBJ)\$(CML9). o0

del $(ERR)\ $(CML9).err

$( ARMCC)  $( CFLAGS) $(SRC)\ $(CML9).c -0 $(OBI)\$(CML9). 0 -Errors $(ERR)\ $( CMLO).

$(0BJ)\ $(CVR0) . 0: $( SRC)\ $(CMR0). ¢ $(1 NC)\ (CMRO). h $(1NC)\ 44b. h $(1 NC)\ 44bl i b. h\
$(INC)\option. h makefile

del $(0BJ)\$(CWV0). 0

del $(ERR)\ $(CM20). err

$( ARMCC)  $( CFLAGS) $( SRC)\ $(CMR0).c -0 $(OBJ)\$(CMR0). 0 -Errors $( ERR)\ $( CVR20).

$(0BJ)\ $(CVR1). 0: $(SRC)\$(CVR1).c $(1NC)\ (CV21).h $(1NC)\44b. h $(INC)\44blib. h\
$(INC)\option. h makefile

del $(OBJ)\$(CW1).0

del $(ERR)\$(CM21).err

$( ARMCC)  $( CFLAGS) $(SRC)\ $(CMR1).c -0 $(OBI)\$(CM21).0 -Errors $(ERR)\ $(CVR21).

$(0BJ)\ $(CVR2). 0: $(SRO)\ $(CVR2).c $(1NC)\ (CVR2). h $(1NC)\44b. h $(1 NC)\ 44blib. h\
$(INC)\option. h makefile

del $(OBJ)\$(CW2).0

del $(ERR)\ $(CM22).err

$( ARMCC)  $( CFLAGS) $(SRC)\ $(CMR2).c -0 $(OBJ)\$(CMR2).0 -Errors $(ERR)\ $(CVR2).

$(0BJ)\ $(CVR3). 0: $(SRC)\ $(CMR3).c $(1NC)\ (CV23). h $(1NC)\44b. h $(1 NC)\ 44blib. h\
$(INC)\option. h makefile

del $(OBJ)\$(CW3).0

del $(ERR)\ $(CM23).err

$( ARMCC)  $( CFLAGS) $(SRC)\ $(CMR3).c -0 $(OBJ)\$(CV23).0 -Errors $(ERR)\ $( CVR3).

err

ELECTRONICS

3-51



TEST CODES

S3C44B0OX RISC MICROCONTROLLER

44BTEST : option.a

. **********G:)TI O\IS*******************************

. RAM STARTADDRESS EQU  0xc000000
_TSR_STARTADDRESS EQU  Oxc7fff00 ; GCS6: 64M DRAM SDRAM
0xclf ff00 ; GCS6: 16M DRAM

.| SR_STARTADDRESS EQU

; BUSW DTH;, 16, 32
GBLA BUSW DTH
BUSW DTH SETA 16

;" DRAM', " SDRAM'
GBLS BDRAMTYPE
BDRAMTYPE SETS " SDRAM'

; This value has to be TRUE on ROM program
; This value has to be FALSE in RAM program
GBLL PLLONSTART

PLLONSTART SETL { TRUE}
GBLA PLLCLK
PLLCLK SETA 60000000

[ PLLCLK = 40000000

MDV EQU 0x48 ;Fin=10Miz Fout=40Mz
PDV EQU 0x3
SDV EQU  0x2

[ PLLCLK = 50000000

MDYV EQU Ox2a ; Fin=10MHz Fout =50MHz
P_DV EQ 0x3
S DV EQU Ox1

[ PLLCLK = 60000000

MDV EQU 0x34 ;Fin=10Mz Fout=60MHz
PDV EQU 0x3
S DV EQU 0xl

:MDIVEQU 0x34
 DIVEQU  0x0
DIVEQU  Ox1

, . Fi n=4MHz Fout =60NHz
'MDVEQU  0x48

. Fi n=3MHz Fout =60MHz
PDIVEQU  0x0
'S DIVEQU  Ox1

[ PLLCLK = 66000000

MDV EQU 0x3a ;Fin=10Miz Fout=75Mz
PDV EQU 0x3
S DV EQU 0xl

[ PLLCLK = 75000000

MDV EQU 0x43 ;Fin=10Miz Fout=75Mz
PDV EQU 0x3
S DV EQU 0xl

chkkkkkkhkkkhkhkkkhkhkkhkkhkkkhkhkkkhhkkhkhkkkhhkkhkkhhkkhhkkkhhkkhkkhkkhhkkhkk kkhkkhkkk kk*
1

END
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44BTEST : option.h

#i fndef _ OPTION_H__
#define _ OPTION_H __

// kkkkkkkkkhkkk*%k G:)TI O\IS kkhkkkkkkhkkkkkk*

#defi ne MCLK 60000000

#defi ne WRBUFOPT (0x8) /lwite_buf_on

#def i ne SYSCFG_OKB (0x0| WRBUFOPT)

#define SYSCFG 4KB (0x2| WRBUFOPT)

#def i ne SYSCFG_8KB (0x6| WRBUFOPT)

#def i ne DRAM 1 //1n case DRAM i s used

#def i ne SDRAM 2 //1n case SDRAM i s used
#defi ne BDRAMIYPE  SDRAM //used in power.c, 44blib.c

/| BUSW DTH; 16, 32
#defi ne BUSW DTH (16)

#def i ne CACHECFG SYSCFG_8KB

#defi ne _RAM STARTADDRESS 0xc000000

/I #define _| SR_STARTADDRESS Oxclfff 00 /] GCS6: 16M DRAM
#define _I SR_STARTADDRESS 0xc7fff00 /] GCS6: 64M DRAM SDRAM

/1 NOTE: rom nmek, option.a have to be changed
#endif /*__OPTION H__*/
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44BTEST : 44btest.c

#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i
#i

Vo
Vo
Vo
Vo
Vo
Vo

ncl ude <str|ng.h>
nclude "..\inc\option.h"
ncl ude "..\inc\44b. h"
nclude "..\inc\44blib.h"

nclude "..\inc\def.h"
nclude "..\inc\cache. h"
nclude "..\inc\lcd. h"

nclude "..\inc\lcdlib.h"
nclude "..\inc\glib.h"

nclude "..\inc\clcd. h"
nclude "..\inc\adc. h"
nclude "..\inc\uart.h"
ncl ude "..\inc\power.h"
nclude "..\inc\dna. h"
nclude "..\inc\tiner.h"
nclude "..\inc\sio.h"
nclude "..\inc\rtc.h"
nclude "..\inc\etc.h"
nclude "..\inc\iic.h"
nclude "..\inc\eint.h"
nclude "..\inc\flash. h"
nclude "..\inc\iis.h"
nclude "..\inc\stop.h"
nclude "..\inc\idle.h"
nclude "..\inc\extdna. h"
nclude "..\inc\nwait.h"

nclude "..\inc\ AnR9f 800. h"

id AutoTest (void);
idIsr_lnit(void);
id Hal t Undef (voi d)
id HaltSw (void);

id HaltPabort(void);
id HaltDabort (void);

/****************************************************************

S3C44B0X devel oper's notes

kkhkkkhkkkhkkhkkhhkkkhhkkhhkkkhhkkhhkkhhkkhkkhhkkhhkkkhhkkhhkkhhkkhkhkkhhkkk kkhhkkk hkkhkk kk kk* kkkk*k*x*%

*

TR N

99.6.6: KIW For H Wvectored interrupt test,
99. 8. 27: Stop, SL_IDLE node is nodified
99. 10. 13: check KS32C41000 date: A937 or after.

99. 10. 19: AMR9LV800 flash witing routine is added
00. 4. 25: KWI: Modi fy for S3C44B0X

add the codes in Isr_lnit()

***************************************************************/

Vo

id* function[][2] =

{
#i f (LCD_TYPE==M.CD_320_240)

#e

#e

(void *)Test _LcdMono,

"Lcd Mono

(void *)Test _Lcd&4, "Lcd A ",

(void *)Test _LcdGl6
[if (LCD_TYPE==CLCD 240_320)
(void *)Test _LcdCol or,
ndi f
(void *) Test_SLI dl eMode,

(void *)Test_SLI dl eMode20,

(void *)Test _Idl eMode,

(void *)Test _Idl eModeHard,

(void *)Test _WaitPin,

"Lcd Gl16

"Lcd Col or

"SL_| DLE Mbde "

"SL_I DLE Mbde20
"I DLE Mbde

"1 DLE( har d)
"nWAIT pin
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(void *)Test _ZDmaOXdreq, "nXDREQD

(void *)Test _Cache, "Cache
(void *) Test _Adc, "Adc 0,1,2,3

(void *)Test _DMA_Adc, "Adc with DVA
(void *)Test _UartO, "UART O
(void *)Test _UartOFifo, "UART O FI FO
(void *)Test _Uartl, "UART 1

(void *)Test Uart 1Fifo, "UART 1 FIFO ,
(void *)Test _SI owvbde, " SLOW Mbde ,
(void *)Test _Hol dMbde, "HOLD Mbde ,
(void *)Test _St opMode, "STOP Mbde ,

(void *)Test_Zdma0O, "Zdma0 ',
(void *)Test _Zdmal, "Zdmal
(void *)Test_Sio, "SI O Tx/ Rx
(void *) Test _SI OTX_BDMAO, "SI O Tx BDMAO
(void *) Test _SI ORX_BDWVAL, "SI O Rx BDVAL

(void *)Test WDTi ner, "WDTi ner ,
(void *)Display_Rtc, "RTC(di spl ay) ,
(void *)Test _Rtc_Al arm "RTC( Test) ,
(void *)Test_Rtc_Tick, "RTC Tick ,
(void *)Test_lic, "1 1 C( KS24C080)

(void *)Test_lis, "11S(udal341)
(void *)Test_Timerlnt, "Timer Int
(void *) Test _Ti mer, "Tout test
(void *)Test_Eint, "Ext. Int

(void *)Etc, "Etc...

(void *)Test_PLL, "Change PLL

(void *)Test _Uart AFC _Tx, "Test AFC(Tx)
(void *)Test _Uart AFC_Rx, "Test AFC(Rx)
(void *)Prograntlash, "Wite flash

0,0
1
voi d Main(voi d)
t
int i;
r SYSCFG=CACHECFG,

#i f (PLLON==1)
ChangePI | Val ue( PLL_M PLL_P, PLL_S);
#endi f

/1 _ctype_init(); //to use ctype.h

Port _Init();

Isr_Init();

Uart_Init(0,115200);

/[ r SBUSCON=(1<<31) | (3<<6) | (2<<4)| (1<<2)| (0); [//nBREQ>-BDVA>ZDVA>LCD_ DNA

Uart_Sel ect (0);
Del ay(0); //calibrate Del ay()

whi | e( 1)

i =0;
Uart _Printf("\n\nS3C44B0X Test Program Ver 0.00 r SYSCFG=0x%x
MCLK=%\ n\ n", r SYSCFG, MCLK) ;

whil e(1)
{ /1 di splay nmenu
Uart _Printf("o%2d: %",i,function[i][1]);
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i ++;
if((int)(function[i][0])==0)

Uart_Printf("\n");
br eak;

}
i f((i%l)==0)
Uart_Printf("\n");
}

Uart _Printf("\nSelect the function to test?");

i =Uart_Get | nt Num();

Uart_Printf("\n");

if(i>=0 && (i<(sizeof(function)/8))
]

)
( (void (*)(void)) (function[i][0]) )();

void Isr_lnit(void)

{
pl SR_UNDEF=(unsi gned) Hal t Undef ;
pl SR_SW =(unsi gned) Hal t Swi ;
pl SR_PABORT=( unsi gned) Hal t Pabort ;
pl SR_DABORT=( unsi gned) Hal t Dabort;

/1 r 1 NTCON=0x1; /1 Vectored Int. |RQ enable, FIQ disable
r | NTCON=0x5; /1 Non-vectored, | RQ enabl e, FI Q di sabl e

r | NTMOD=0x0; /1 Al =l RQ node
r1 NTMSK=BI T_GLOBAL; /1 Al interrupt is masked.

voi d Hal t Undef (voi d)
Uart _Printf("Undefined instruction exception!!!\n");
whil e(1);
voi d Halt Swi (voi d)
Uart_Printf("SW exception!!!\n");
whil e(1);
voi d Hal t Pabort (voi d)
Uart _Printf("Pabort exception!!!\n");
whil e(1);
voi d Hal t Dabort (voi d)

Uart_Printf("Dabort exception!!!\n");
whil e(1);
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44BTEST : adc.h

#i fndef _ ADC H _
#define _ ADC H _

voi d Test DMA Adc(void);
voi d Test_Adc(void);

#endif /* _ADC H_*/

44BTEST : adc.c

#i ncl ude <string. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\adc. h"

void __irgq BDVAl_Done(void);

voi d Test _Adc(voi d)
{

Uart _Printf("The ADC_IN are adjusted to the follow ng values.\n");
Uart _Printf("Push any key to exit!!!\n");

r CLKCON=0x7f f 8;

whi | e(Uart _CGet Key() ==0)

r ADCPSR=0x0; /1 MCLK/ 2

r ADCCON=0x1| (0x0<<2);
whi |l e(! (r ADCCON & 0x40));

Uart_Printf("A0=9%03xh ", r ADCDAT) ;

r ADCCON=0x1| (0x1<<2);
whi |l e(! (r ADCCON & 0x40));

Uart _Printf("Al=993xh ", r ADCDAT);

r ADCCON=0x1| (0x2<<2);
whi |l e(! (r ADCCON & 0x40));

Uart _Printf("A2=9%93xh ", r ADCDAT) ;

r ADCCON=0x1| (0x3<<2);
whi |l e(! (r ADCCON & 0x40));

Uart _Printf("A3=%93xh\ n", r ADCDAT) ;

r ADCCON=0x1| (0x4<<2);
whi |l e(! (r ADCCON & 0x40));

Uart _Printf("A0=%03xh ", r ADCDAT);

r ADCCON=0x1| (0x5<<2);
whi |l e(! (r ADCCON & 0x40));

Uart_Printf("AL=9%93xh ", r ADCDAT) ;

r ADCCON=0x1| (0x6<<2);
whi |l e(! (r ADCCON & 0x40));

Uart _Printf("A2=9%93xh ", r ADCDAT) ;
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}

r ADCCON=0x1| (0x7<<2); Il Al N7
whi | e(! (r ADCCON & 0x40));
Uart _Printf("A3=9903xh\n", r ADCDAT) ;

vol atile char end_test;

voi d Test _DMA Adc(voi d)

{

/1

/*

*/

unsi gned int *dst, *tenp,i;
end_t est =0;

pl SR_BDVMAl=(unsi gned) BDMA1_Done;
r1 NTMSK=~( Bl T_GLOBAL| Bl T_BDNMA1) ;

Uart _Printf("Test of the 'Start by read' in ADC bl ock.\n");

Uart_Printf("Change the value of AINO\n");

r CLKCON=0x7f f 8;
dst =(unsigned int *)mall oc(0x100);
r NCACHBEO= ((int)dst>>12) + ( (((int)dst>>12) +1)<<16 );
t enrp=dst ;
[***ADC init***/
r ADCCON=0x2; /I normal , Al NO, enabl e start by read
r ADCPSR=0x4; /1 MCLK/ 2
whil e(1)

i f( rADCCON & 0x40 )

i =r ADCDAT;

Uart _Printf("!!!1ox%®3x, ",i);
for(i=0;i<0x10;i++);

/***BDMAL i nit***/

r BDI SRC1=( 2<<30) +( 3<<28) +0x1d40008; /I wor d, peri . (ADC)

r BDI DES1=( 2<<30) +( 1<<28) +( unsi gned) dst ; 111 O2M ++

r BDI CNT1=( 1<<30) +( 1<<26) +( 3<<22) +(1<<20) +10*4;//ti mer,uni t, end-
>i nterrupt, enabl e, count =10( wor d)

r BDCON1 = 0xO0;

[***Timer0 init***/

r TCFQ0=255; /| prescal er 0=255

r TCFGL=(1<<24) +4; /1 Timer0 DMA, div=32

r TCNTB0=4902; /1 (1/ (40MHz/ 255/ 32) ) *4902=1. xx s
r TCON=0xa; //auto, update

r TCON=0x9; /] Start

whi l e(!end_test);

Uart _Printf("dst=0x%,tenp=0x%\n", dst,tenp);

3-58

ELECTRONICS



S3C44B0X RISC MICROCONTROLLER TEST CODES

for(i=0;i<10;i++)
Uart _Printf("%d=0x%03x\n",i,*tenp++);
Uart _Printf("dst=0x%,tenp=0x%\n", dst,tenp);

free(dst);
r I NTMSK=BI T_GLOBAL,;

}
void __irq BDVAl_Done(voi d)
ri_I SPC=BI T_BDVAl; //clear pending bit

r TCON=0x0; /] Stop
end_t est =1; /lset end flag
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44BTEST : am29f800.h

#i fndef __ AMROF800_h__
#define __AMROF800_h__

voi d ProgramAM29F800( voi d);

#endi f /* AMROF800*/

44BTEST : am29f800.c

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\def.h"

i nt AMROF800_Pr ogFl ash(U32 real Addr, Ul6 data);
voi d AMROF800_Er aseSector (int targetAddr);

i nt AMR9F800_Checkl d(voi d) ;

i nt Bl ankCheck(int targetAddr,int targetSize);
i nt _WAI T(voi d);

static void | nputTarget Addr (voi d);

/1l Because S3C44BOX is connected to AMR29LVSBOOB,
/1 the addr paranmeter has to be a WORD address, so called in AMD specification.

#define _WR(addr, dat a) *((U16 *)(addr<<1))=(Ul6)data //the addr should be shifted
#define _RD(addr) ( *((Ule *)(addr<<1)) )

#define _RESET() _WR( 0x0, 0xf 0f 0)

#defi ne BADDR2WADDR( addr) (addr>>1)

extern U32 downl oadAddr ess;
extern U32 downl oadPrograntSi ze;

U32 srcAddress;
U32 srcOfset;
U32 target Address;
U32 target Size;

voi d ProgramAM29F800( voi d)
{

int i;

I nput Tar get Addr () ;
sr cAddr ess=downl oadAddr ess+4;

Uart_Printf("[Check AM2OLVBOO]\n");
i f (1 AMROF800_Checkl d())

Uart _Printf("ID Check Error!!!\n");
return;

}

Uart _Printf("\nErase the sector:0x%.\n",target Address);

AMROF800_Er aseSect or (t ar get Addr ess) ;
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i f (!Bl ankCheck(target Address, targetSize))

Uart _Printf("Blank Check Error!!!I\n");
return;

}
Uart _Printf("\nStart of the data witing.\n");

for(i=0;i<targetSize;i+=2)
AM2OF800_Pr ogFl ash( i +target Address,*( (Ul6 *)(srcAddress+srcOifset+i) ) );
i f((i%x1000)==0)
Uart _Printf("9% ",i);
}
Uart _Printf("\nEnd of the data witing!!!\n");
_RESET() ;

Uart _Printf("\nVerifying Start.\n");
for(i=0x0;i<targetSize;i+=2)

if(*( (Ul6 *)(i+target Address) )!=*( (Ul6 *)(srcAddress+srcOfset+i) ) )

Uart _Printf("%=verify error\n",i+target Address);
return;

i f((i%x1000)==0)
Uart _Printf("9% ",i);

}
Uart _Printf("\nVerifying End!!!\n");
Uart _Printf("Do you want another programm ng without additional download? [y/n]\n");

if(Uart_Getch()=="y")
Pr ogr amAMR9F800() ;

static void | nput Target Addr (voi d)

{

Uart _Printf("[ AMRO9F800 Witing Program\n");

Uart_Printf("\nSource size: 0h~%h\n", downl oadPr ogr anti ze) ;

Uart _Printf("\nAvail abl e Target/Source Address:\n");

Uart _Printf (" Oh, 4000h, 6000h, 8000h, 10000h, 20000h, 30000h, 40000h, 50000h, 60000h\ n") ;
Uart_Printf("70000h, 80000h, 90000h, a0000h, bO0O00Oh, c0000h, dOO0Oh, e0000h, f 0000h\ n");

Uart _Printf("lInput source offset:");

srcOFf set=Uart _Get I nt Num() ;

Uart _Printf("lInput target address anbng above addresses:");
t arget Address=Uart _Get I nt Num() ;

i f(target Address<0x4000)
t ar get Si ze=0x4000;

el se if(target Address<0x6000)
t arget Si ze=0x2000;

el se if(target Address<0x8000)
t arget Si ze=0x2000;

el se if(target Address<0x10000)
t ar get Si ze=0x8000;

el se
t arget Si ze=0x10000;
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Uart _Printf("source of fset=0x%\n",srcOffset);
Uart _Printf("target address=0x%\n",target Address);
Uart _Printf("target block size=0x%\n",targetSize);

i nt AMR9F800_Checkl! d(voi d)

{
Ul6é manl d, devl d;

_RESET();

_WR(0x555, Oxaaaa) ;
WR( 0x2aa, 0x5555) ;
_WR( 0x555, 0x9090) ;
manl d=_RD( 0x0) ;

_WR(0x555, Oxaaaa) ;
WR( 0x2aa, 0x5555) ;
_WR( 0x555, 0x9090) ;
devl d=_RD( 0x1) ;

_RESET();

Uart _Printf("Manufacture | D=%x(0x0001), Device |D(0x225B)=%ix\n", manl d, devld);
i f (manl d==0x0001 && devl d==0x225b)

return 1,
el se

return O;

voi d AMR9F800_Er aseSector (int target Addr)
{

Uart _Printf("Sector Erase is started!\n");
_RESET();

_WR(0x555, Oxaaaa) ;

_WR(0x2aa, 0x5555) ;

_WR( 0x555, 0x8080) ;

_WR(0x555, Oxaaaa) ;

_WR(0x2aa, 0x5555) ;

_V\R( BADDR2WADDR( t ar get Addr ), 0x3030) ;
_WAIT();

_RESET() ;

i nt Bl ankCheck(int targetAddr,int targetSize)
{
int i,j;
for(i=0;i<targetSize;i+=2)
j=*((ULl6 *)(i+targetAddr));
if( j!=0xffff)

Uart _Printf("E %=%\n", (i +target Addr),j);
return O;

}

return 1;
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int WAIT(void) //Check if the bit6 toggle ends.

{
vol atile Ul6 fl ashStatus, ol d;
old=*((volatile Ul6 *)0x0);
whil e(1)
flashStatus=*((volatile UL6 *)0x0);
if( (ol d&0x40) == (fl ashStatus&0x40) )
br eak;
i f( flashStatus&0x20 ) /1 Time_limt_over check(in case normally end with set D)
{
[lUart_Printf("[D®=1: %]\n", flashStatus);
old=*((volatile Ul6 *)0x0);
flashStatus=*((volatile UL6 *)0x0);
if( (ol d&0x40) == (fl ashStatus&0x40) )
return 1; /1 No toggle
el se
return O; /1toggling
}
[lUart _Printf(".");
ol d=f | ashSt at us;
}
/[lVUart_Printf("!'\n");
return 1;
}

i nt AMR9F800_ProgFl ash(U32 real Addr, Ul16 dat a)

vol atile Ul6 *tenpPt;
i nt tenp, count =0;
tenpPt=(vol atile UL6 *)real Addr;
_WR(0x555, Oxaaaa) ;
_WR(0x2aa, 0x5555) ;
_WR(0x555, 0xa0a0) ;
*t enpPt =dat a;

return _WAIT();
/* whi | e(1)

tenp=*t enpPt;

i f(tenp==data || count==100) br eak;
i f(tenmp&0x20)
{

count ++;

}

if(count>0)Uart _Printf("Tine out is occurred at %\ n",real Address);
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44BTEST : cache.h

#i fndef _ CACHE_H _
#define _ CACHE_H _

int Test _Cache(void);
voi d Fl ushCache(void);

#endif /*__CACHE H_*/

44BTEST : cache.c

#i ncl ude <string. h>
#include "..\inc\44b. h"
#include "..\inc\44blib. h"

void MarchCM nus32(int address,int unit,unsigned int pattern);

voi d MarchCM nusM 10(i nt address,int unit,unsigned int pattern,unsigned int mask);

void _MarchSubl(unsigned int *pt,int unit,unsigned int pattern,int incdec);

void _MarchSubl_10(unsigned int *pt,int unit,unsigned int pattern,int incdec, unsigned int
mask) ;

int marchError;

voi d Fl ushCache(voi d)
{

int i,saveSyscfg;
saveSyscf g=r SYSCFG

r SYSCFG=SYSCFG_O0KB;
for(i=0x10002000; i <0x10004800; i +=16)

*((int *)i)=0x0;
r SYSCFG=saveSyscf g;

i nt Test_Cache(voi d)

i nt saveSyscfg;
Uart _Printf("Cache(lnternal RAM Cell Test by March C\n");

saveSyscf g=r SYSCFG
mar chErr or =0;

//00->01->11<->10

r SYSCFG=SYSCFG_OKB; //WB_off, Cache_off, | _RAM 8KB, stal |l disable
/ / set 0=0x10000000~0x100007f f
// set 1=0x10000800~0x10000f f f
/] set 2=0x10001000~0x100017f f
// set 3=0x10001800~0x10001f f f

Mar chCM nus32(0x10000000, 511, 0x00000000) ;
Mar chCM nus32(0x10000000, 511, 0xO0f Of Of Of ) ;
Mar chCM nus32(0x10000000, 511, 0x33333333) ;
Mar chCM nus32(0x10000000, 511, 0x55555555) ;
Mar chCM nus32(0x10000000, 511, Oxaaaaaaaa) ;
Uart _Printf("SetO is tested!\n");
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Mar chCM nus32( 0x10000800, 511, 0x00000000) ;
Mar chCM nus32(0x10000800, 511, 0x0f Of Of Of ) ;
Mar chCM nus32( 0x10000800, 511, 0x33333333) ;
Mar chCM nus32( 0x10000800, 511, 0x55555555) ;
Mar chCM nus32(0x10000800, 511, Oxaaaaaaaa) ;
Uart _Printf("Setl is tested!\n");

Mar chCM nus32(0x10001000, 511, 0x00000000) ;
Mar chCM nus32(0x10001000, 511, 0xO0f Of Of Of ) ;
Mar chCM nus32(0x10001000, 511, 0x33333333) ;
Mar chCM nus32(0x10001000, 511, 0x55555555) ;
Mar chCM nus32(0x10001000, 511, Oxaaaaaaaa) ;
Uart _Printf("Set2 is tested!\n");

Mar chCM nus32(0x10001800, 511, 0x00000000) ;
Mar chCM nus32(0x10001800, 511, 0x0f Of Of Of ) ;
Mar chCM nus32(0x10001800, 511, 0x33333333) ;
Mar chCM nus32(0x10001800, 511, 0x55555555) ;
Mar chCM nus32(0x10001800, 511, Oxaaaaaaaa) ;
Uart _Printf("Set3 is tested!\n");

Mar chCM nusM 10(0x10002000, 127, 0x00000000, Ox1ffff);
Mar chCM nusM _10(0x10002000, 127, 0x0000f fff, Ox1ffff);
Mar chCM nusM _10(0x10002000, 127, 0x00f f 00f f, Ox1ffff);
Mar chCM nusM _10(0x10002000, 127, 0x0f Of Of Of , Ox1ffff);
Mar chCM nusM 10(0x10002000, 127, 0x33333333, Ox1ffff);
Mar chCM nusM 10(0x10002000, 127, 0x55555555, Ox1ffff);
Uart _Printf("TagRAMD is tested!\n");

Mar chCM nusM 10(0x10002800, 127, 0x00000000, Ox1ffff);
Mar chCM nusM _10(0x10002800, 127, 0x0000f fff, Ox1ffff);
Mar chCM nusM _10(0x10002800, 127, 0x00f f 00f f, Ox1ffff);
Mar chCM nusM _10(0x10002800, 127, 0x0f Of Of Of , Ox1ffff);
Mar chCM nusM 10(0x10002800, 127, 0x33333333, Ox1ffff);
Mar chCM nusM 10(0x10002800, 127, 0x55555555, Ox1ffff);
Uart _Printf("TagRAML is tested!\n");

Mar chCM nusM 10(0x10003000, 127, 0x00000000, Ox1ffff);
Mar chCM nusM _10(0x10003000, 127, 0x0000f fff, Ox1ffff);
Mar chCM nusM _10(0x10003000, 127, 0x00f f 00f f, Ox1ffff);
Mar chCM nusM _10( 0x10003000, 127, 0xO0f Of Of Of , Ox1ffff);
Mar chCM nusM 10(0x10003000, 127, 0x33333333, Ox1ffff);
Mar chCM nusM 10(0x10003000, 127, 0x55555555, Ox1ffff);
Uart _Printf("TagRAM2 is tested!\n");

Mar chCM nusM 10(0x10003800, 127, 0x00000000, Ox1ffff);
Mar chCM nusM _10(0x10003800, 127, 0x0000f fff, Ox1ffff);
Mar chCM nusM _10(0x10003800, 127, 0x00f f 00f f, Ox1ffff);
Mar chCM nusM _10(0x10003800, 127, 0xO0f Of Of Of , Ox1ffff);
Mar chCM nusM 10(0x10003800, 127, 0x33333333, Ox1ffff);
Mar chCM nusM 10(0x10003800, 127, 0x55555555, Ox1ffff);
Uart _Printf("TagRAMB is tested!\n");

Mar chCM nusM 10( 0x10004000, 127, 0x00000000, Oxf);
Mar chCM nusM 10( 0x10004000, 127, 0x0000f f f f, Oxf);
Mar chCM nusM 10( 0x10004000, 127, 0x00f f 00f f, Oxf);
Mar chCM nusM 10( 0x10004000, 127, 0xOf Of Of Of , Oxf) ;
Mar chCM nusM 10( 0x10004000, 127, 0x33333333, 0xf);
Mar chCM nusM 10( 0x10004000, 127, 0x55555555, Oxf);
Uart _Printf("LRU is tested!\n");
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Uart _Printf("4KB internal SRAM test.\n");

r SYSCFG=SYSCFG_4KB;

Mar chCM nus32(0x10001000, 511, 0x00000000) ;
Mar chCM nus32(0x10001000, 511, OxOf Of Of Of ) ;
Mar chCM nus32(0x10001000, 511, 0x33333333) ;
Mar chCM nus32(0x10001000, 511, 0x55555555) ;
Mar chCM nus32(0x10001000, 511, Oxaaaaaaaa) ;
Uart _Printf("Set2 is tested at 4KB!'\n");

Mar chCM nus32(0x10001800, 511, 0x00000000) ;
Mar chCM nus32(0x10001800, 511, 0xO0f Of Of Of ) ;
Mar chCM nus32(0x10001800, 511, 0x33333333) ;
Mar chCM nus32(0x10001800, 511, 0x55555555) ;
Mar chCM nus32(0x10001800, 511, Oxaaaaaaaa) ;
Uart _Printf("Set3 is tested at 4KB!'\n");

r SYSCFG=saveSyscf g; /1w _on, Cache 8KB+l _RAM OKB, stal |l disabl e.
/Il cache flush is needed....
i f (mar chError ==0)

return 1;

el se
return O;

voi d MarchCM nus32(int address,int unit,unsigned int pattern)

t

int i;
unsigned int *tenpPt;
tenpPt =(unsi gned int *)address;
for(i=0;i<=unit;i++)

[/ VUart_Printf("P=%", pattern);

*t enpPt ++=pattern;

[1Uart_Printf("A=%, P=9%\n",tenpPt, *tenpPkt);
}
_MarchSubl((unsigned int *)address,unit, ~pattern,1);
_MarchSubl((unsigned int *)address,unit, pattern,1);
_MarchSubl((unsigned int *)address+unit,unit,~pattern,-1);
_MarchSubl((unsigned int *)address+unit,unit,pattern,-1);
t enpPt =(unsi gned int *)address;
for(i=0;i<=unit;i++)
{

i f(*tenpPt! =pattern)

mar chError =1;
Uart _Printf("ERRORO: %\ n", tenpPt);

}

t enpPt ++;
}
[lUart_Printf("RP=0, RA=%\n", *tenpPt, tenpPt);

}
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void MarchCM nusM 10(int address,int unit,unsigned int pattern,unsigned int nask)

t
int i;
unsigned int *tenpPt;

tenpPt =(unsi gned int *)address;

for(i=0;i<=unit;i++)
{

[/ VUart_Printf("P=%", pattern);

/1 *t enpPt ++=pat tern;

[1Uart_Printf("A=%, P=9%\n",tenpPt, *tenpPkt);

*t enpPt =pattern;

t enpPt +=0x4;
}
_MarchSubl_10((unsigned int *)address, unit,~pattern, 4, mask);
_MarchSubl_10( (unsigned int *)address, unit, pattern, 4, mask);
_MarchSubl_10((unsigned int *)address+(unit*4),unit,~pattern, -4, nask);
_MarchSubl_10( (unsigned int *)address+(unit*4),unit, pattern, -4, mask);
tenpPt =(unsi gned int *)address;

for(i=0;i<=unit;i++)

{
if( *tenpPt!=(pattern&rask) )

mar chError =1;
Uart _Printf("ERRORO: %\ n", tenpPt);

}
t enpPt +=0x4;

}
[lUart _Printf("RP=0, RA=%\n", *tenpPt, tenpPt);

void _MarchSubl(unsigned int *pt,int unit,unsigned int pattern,int incdec)

{

unsigned int i,rp;
for(i=0;i<=unit;i++)
{
rp=*pt;
/[lUart_Printf("RP=0",*pt);

*pt=pattern;
[lUart_Printf(")=%, p=%, pt=%\n",rp, (~pattern), pt);

if(rp!=(~pattern))

mar chError =1;
Uart _Printf("ERRORL: A=%, RP=%, WP=% \n", pt,rp, (~pattern));

pt +=i ncdec;
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void _MarchSubl_10(unsigned int *pt,int unit,unsigned int pattern,int incdec,unsigned int
mask)

{
unsigned int i,rp;
unsi gned int *pt2=pt;

for(i=0;i<=unit;i++)

{
rp=*pt;
/[lUart_Printf("RP=0",*pt);
*pt=pattern;
[lUart _Printf(")=%, p=%, pt=%\n",rp, (~pattern), pt);
if( rp!=(mask& ~pattern)) )
mar chError =1;
Uart _Printf("ERRORL: A=%, RP=%, WP=% pt 2=% \n",pt,rp, (~pattern), pt2);
pt +=i ncdec;
}
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44BTEST : clcd.h

#ifndef __CLCD H__
#define __CLCD H__

void Ccd_Ilnit(void);
void Test_C cd(void);

#endif /*__CLCD H__*/

44BTEST : clcd.c

#i nclude <string. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\clcd. h"
#include "..\inc\def.h"

void Lcd_PutPixel (int x,int y,U8 rgb);
voi d DrawLi ne(void);

unsigned int (*franeBuffer256)[60]=(unsigned int (*)[60])0xO0;

voi d Test_Cl cd(voi d)

«
int i,j;
Uart _Printf("[(240x3)x320 COLOR STN LCD TEST]\n");
Uart _Printf("1-1) COLOR BAR TEST\n");
Uart _Printf(" R0 7\n");
Uart_Printf("GO BO:1 BO:1 B0:1 \n"),
Uart _Printf("G. 2:3 2:3 2:3\n");
Uart_Printf("G. BO:1 B0:1 B0:1\n"),
Uart _Printf("G. 2:3 2:3 2:3\n");
Uart_Printf("G. BO:1 BO:1 B0:1 \n"),
Uart _Printf("G7 2:3 2:3 2:3\n");
Ccd_Init();
for(j=0;j<320;] ++)
for(i=0;i<240;i ++)
{ / | RRRGGGBB
Lcd_Put Pixel ( i,j,(i/30<<5)+(j/40<<2)+((i/15)&0x1)+((j/20&0x1)<<1) ),
}
Uart _Printf("Press any key!!!l\n");
DrawLi ne();
Uart _Getch();
}
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voi d Drawli ne(voi d)

{
i nt x=0, y=0, xd=1, yd=1, count =0;
whi | e(Uart _Get Key() ==0)
{
i f(x==0)xd=1;
i f(x==240) xd=- 1,
i f(y==0)yd=1;
i f(y==319)yd=-1,;
Lcd_Put Pi xel (x,y, Oxff);
x+=xd;
y+=yd;
Del ay(100);
i f (count ++==2000) br eak;
}
}

void Lcd_PutPixel (int x,int y, U8 rgb)
U32 mask[ 4] ={Oox00ffffff, OxffOOffff,OxffffOOff, OxffffffOO};

frameBuf f er 256[ y] [ x/ 4] =(frameBuf fer 256[ y] [ x/ 4] & mask[x%4]) | ( (U32)rgb<<(3-x%l)*8 );

void Ccd_lnit(void)

/1 Now, the dithering function doesn't operate. So, Only 3 | evel s(100% 50% 0% are
support ed.

/1 (240x3) x320 col or STN LCD(8-bit interface)
/lframe rate =75Hz
/1 MCLK=40Nhz

i f(frameBuffer256==0)

f rameBuf f er 256=(unsi gned int (*)[60])nmall oc(76800+16); //240x320
frameBuf f er 256=(unsigned int (*)[60])( (((unsigned)franmeBuffer256+15)>>4)<<4 );
/1 rNCACHBEO=( ( ( ((unsigned)franmeBuffer256+76800+16)>>12 )+1 )
<<16) | ((unsi gned) f raneBuf f er 256>>12) ;
}

/1l 4bit single scan, VMsframe, WDLY=8cl k, W.H=8cl k CLKVAL=8->85. 2Hz
/1 8-bit single scan, VMceach |ine, WLY=6cl k, W.H=6cl Kk,

/] VCLK=2.3NMhz, CLKVAL=9 ->2.22Mz

r LCDCONL=(2<<5) | (1<<7)| (0x3<<8) | (0x3<<10)]| ((8) <<12);

/1 LI VEVAL=320- 1, HOZVAL=(240x3)/8-1=89, LI NEBLANK=10, MODESEL=col or

r LCDCON2=( 319) | ( 89<<10) | (10<<19) | (0x3<<30);

r LCDSADDR1= ( ((unsigned int)frameBuffer256>>20)<<16 ) | ( (unsigned
i nt)franeBuffer256>>4 );

r LCDSADDR2= ( ((unsigned int)franeBuffer256+76800)>>4 )-1 | (35<<16);

r REDLUT =0xf db96420;
r GREENLUT=0xf db96420;
r BLUELUT =0xf b40;
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/ *

*/

rDP1_2 =0xaba5;

r DP4_7H=0x00b5a5a5;
r DP4_70L=0xe;

r DP3_5 =0x5a5be;
rDP2_3 =0xd6b;

r DP3_4 =0x7dbe;

r DP5_7H=0x007be5db;
r DP5_7L=0xe;

rDP4_5 =0x7ebdf;

r DP6_7H=0x007f df bf ;
r DP6_7L=0xe;

r LCDCON1=( 2<<5) | (1<<7)| (0x2<<8)| (0x2<<10)| ((8) <<12)| Ox1
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44BTEST : dma.h

#ifndef _ DVA H
#define _ DVA H

voi d Test _ZdmaO(void);
voi d Test _Zdmal(void);
//void Test_zZdmaOXdr eq(voi d)

#endif /*_ DVA H_*/

44BTEST : dma.c

/**********************************************************************

CAUTI ON: DVA operation is being done in cache-on state NOW
So, sonme read value may be not sane with real nenory val ue
because of the cache. Users nust fully consider the role of
cache after DMA has been being operated. It is the best way
usi ng non-cacheable region in the nmenory area witten by DVA

**********************************************************************/

#i ncl ude <string. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\def.h"

voi d ZdmaOl nt (int srcAddr,int dstAddr,int length,int dw);
void Zdmallnt (int srcAddr,int dstAddr,int length,int dw);
void __irq ZdmaODone(void);
void __irqg ZdnmalDone(void);

volatile int zdmaODone, zdmalDone

voi d Test_ZdnaO(voi d)
{

unsi gned char *src, *dst;
int i;
unsi gned int nenmSum

r I NTMSK=BI T_GLOBAL,
pl SR_ZDMAO=(i nt ) ZdmaODone

Uart _Printf("[ZDVAO MEMZMEM Test]\n");

dst =(unsi gned char *)mal | oc(0x80000);
src=(unsi gned char *)nall oc(0x80000);

r NCACHBE1=( ( (((unsigned)dst+0x100000)>>12) +1 )<<16 )| ((unsigned)dst>>12);
Uart _Printf("dst=%, src=%\n", (int)dst,(int)src);

/* Copy by word */
menSum=0;

for(i=0;i<0x80000;i ++)
*(src+i)=0x1;
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ZdmaOl nt ((int)src, (int)dst, 0x80000,2); //word
for(i=0;i<0x80000;i ++)

menSum+=* (dst +i ) ;
Uart _Printf (" menSum=%8x: ", nenun)j ;
i f (memSun==0x80000) Uart _Printf("O K \n");
else Uart_Printf("ERRORI!!\n");

/* Copy by half-word */
menSum=0;
for(i=0;i<0x80000;i ++)
*(src+i)=2;
ZdmaOl nt ((int)src, (int)dst, 0x80000,1); //half-word
for(i=0;i<0x80000;i ++)
menSum+=* (dst +i ) ;
Uart _Printf (" menSum=%8x: ", nenun)j ;
i f (menBum==0x100000) Uart_Printf("O K. \n");
else Uart_Printf("ERRORI!!\n");

/* Copy by byte */
menSum=0;
for(i=0;i<0x80000;i ++)
*(src+i)=3;
ZdmaOl nt ((int)src, (int)dst, 0x80000,0); //byte
for(i=0;i<0x80000;i ++)
menSum+=* (dst +i ) ;
Uart _Printf (" menSum=%8x: ", nenun)j ;
i f (menBum==0x180000) Uart_Printf("O K. \n");
else Uart_Printf("ERRORI!!\n");

free(src);
free(dst);

voi d Test_Zdnmal(void)

{
unsi gned char *src, *dst;
int i;
unsi gned i nt nenSum

r1 NTMSK=BI T_GLOBAL;
pl SR_ZDVAl=(i nt ) ZdmalDone;

Uart _Printf("[ZDVA1l MEMZMEM Test]\n");

dst =(unsi gned char *)nmal |l oc(0x80000);
src=(unsi gned char *)nal | oc(0x80000);

r NCACHBE1=( ( (((unsigned)dst+0x100000)>>12) +1 )<<16 )| ((unsigned)dst>>12);

/* Copy by word */
menSum=0;
for(i=0;i<0x80000;i ++)
*(src+i)=1;
Zdmallnt ((int)src, (int)dst,0x80000,2); //word
for(i=0;i<0x80000;i ++)
menSum+=* (dst +i ) ;
Uart _Printf (" menSum=%8x: ", nenun)j ;
i f (memSun==0x80000) Uart _Printf("O K \n");
else Uart_Printf("ERRORI!!\n");
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/* Copy by half-word */
menSum=0;
for(i=0;i<0x80000;i ++)
*(src+i)=2;
Zdmallnt ((int)src, (int)dst, 0x80000,1); //half-word
for(i=0;i<0x80000;i ++)
menSum+=* (dst +i ) ;
Uart _Printf (" menSum=%8x: ", nenun)j ;
i f (menBum==0x100000) Uart_Printf("O K. \n");
else Uart_Printf("ERRORI!!\n");

/* Copy by byte */
menSum=0;
for(i=0;i<0x80000;i ++)
*(src+i)=3;
Zdmallnt ((int)src, (int)dst, 0x80000,0); //byte
for(i=0;i<0x80000;i ++)
menSum+=* (dst +i ) ;
Uart _Printf (" menSum=%8x: ", nenun) ;
i f (memSun==0x180000)
Uart _Printf("O K \n");
el se
Uart _Printf("ERRORI !'!1\n");

free(src);
free(dst);

voi d ZdmaOl nt (i nt srcAddr,int dstAddr,int length,int dw)
[/ returns the checksum
{
int tine;
zdnmaODone=0;
r 1 NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAO) ;
r ZDl SRCO=sr cAddr | (dw<<30)| (1<<28); // inc
r ZDI DESO=dst Addr | ( 2<<30)| (1<<28); // inc
rZDI CNTO=l engt h | ( 2<<28)]| (1<<26)| (3<<22)| (1<<20);
//whol e,unit transfer,int@gcC, enabl e DVA
r ZDCONO=0x1; // start!!!

Timer_Start(3);//128us resol ution

whi | e( zdnaODone==0) ;

time=Ti mer_Stop();

Uart _Printf("ZDVAO ¥8x->%8x, %:tine=%\n", srcAddr, dst Addr, | engt h, ti me*128E- 6) ;
r I NTMSK=BI T_GLOBAL,;

voi d Zdmallnt (int srcAddr,int dstAddr,int |length,int dw)
[/ returns the checksum
{
int tine;
zdmalDone=0;
r1 NTMSK=~(BI T_GLOBAL| Bl T_ZDMA1) ;
r ZDl SRC1=sr cAddr | (dw<<30) | (1<<28); /'l inc
r ZDI DES1=dst Addr| ( 2<<30)| (1<<28); /1 inc
rZDI CNT1=l ength | ( 2<<28)| (1<<26)| (3<<22)]| (1<<20);
//whol e,unit transfer,int@gcC, enabl e DVA
r ZDCON1=0x1; // start!!!
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Timer_Start(3);//128us resol ution

whi | e(zdmalDone==0);
time=Ti mer_Stop();

Uart _Printf("ZDVAL %8x->%8x, ¥%:tine=%\n", srcAddr, dst Addr, | engt h, ti me* 128E- 6) ;

r1 NTMSK=BI T_GLOBAL,;

void __irqg ZdmaODone(voi d)

ri_I SPC=BI T_ZDNMAO;
zdnmaODone=1;

void __irqg ZdmalDone(voi d)

r1_1 SPC=BI T_ZDVAL;

/'l cl ear pending
/1is needed only when cache=on & w buf=on & BSFRD=0

I1r1_1SPC
zdnmalDone=1;
}
ELECTRONICS
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44BTEST : eint.h

#ifndef __EINT_H _
#define __EINT_H _

void Test_Eint(void);

#endif /* EINT_H_*/

44BTEST : eint.c

#i ncl ude <string. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\eint.h"

void __irqg Eint45671sr(void);
void __irqg Eint2lsr(void);

vol atile char which_int=0;
voi d Test_Ei nt(void)

{
unsi gned int save_G, save_PG
/*t est
save_G=r PCONG
save_PG=r PUPG
r PCONG=0xffff; //EINT7~0
r PUPG=0x0; //pull up enable

Uart _Printf("1. Read test!!!\nPress EINT2 key and press any key\n");
r 1 NTMSK=BI T_GLOBAL;
rl_1 SPC=0x3ffffff;
Uart_Getch();
Uart _Printf("rlI NTPND=0x%\ n", rl| NTPND);
r1_1 SPC=BI T_EI NT2;
Uart _Printf("rlI NTPND=0x%\ n", r| NTPND);
while(1);
test*/

Uart _Printf("[External Interrupt Test]\n");

[***Vectored interrupt test***/
r I NTCON=0x1,
[***Vectored interrupt test***/

pl SR_EI NT4567=(i nt) Ei nt 45671 sr;
pl SR_EI NT2=(i nt) Ei nt 2] sr;
/1 r1 NTMSK=~( Bl T_GLOBAL| Bl T_EI NT4567) ;

Uart _Printf("...Select the trigger:\n"
" Falling trigger\n"

Ri sing trigger\n"

Bot h Edge trigger\n"

Low | evel trigger\n"

Hi gh level trigger\n");

gRrwWNE
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save_G=r PCONG
save_PG=r PUPG

r PCONG=0Oxffff; //ElI NT7~0
/1 pull

r PUPG=0x0;
switch(Uart_Getch())

{

case '1':

r EXTI NT=0x22222222;

br eak;
case '2':

r EXTI NT=0x44444444;

br eak;
case '3':

r EXTI NT=0X77777777;

br eak;

case '4':
r EXTI NT=0x0;
br eak;

case '5':

Uart _Printf("In this board EINT2 and EINT5 are pulled

"

up\ n");//rEXTI NT=0x11111111;

/1

whi ch_i nt =10;
br eak;
defaul t:

r PCONG=save_G
r PUPG=save_PG

return;

Uart_Printf("\nDEMO B/ D push buttons may have glitch noise problem\n");
Uart _Printf("Press the EINT buttons!!!\n");
r 1 NTMSK=~( Bl T_GLOBAL| BI T_EI NT2| Bl T_EI NT4567) ;

whil e(!which_int);

swi t ch(whi ch_int)
{
case 1:
Uart _Printf ("
br eak;
case 2:
Uart _Printf ("
br eak;
case 4:
Uart _Printf ("
br eak;
case 8:
Uart _Printf ("
br eak;
case 9:
Uart _Printf ("
def aul t
br eak;
}

r 1 NTMSK=BI T_GLOBAL;
r PCONG=save_G

r PUPG=save_PG

whi ch_i nt =0;

El NT4

El NTS

El NT6

El NT7

El NT2

up enabl e

//Falling edge node

/1 Ri sing edge node

/1 Bot h edge node

0" | evel

node

//"1" level nbde

had been

had been

had been

had been

had been

occured. ..

occured. ..

occured. ..

occured. ..

occured. ..

Uart _Printf("\nrl NTCON=0x%\ n", r| NTCON) ;

r I NTCON=0x5;

\n"

\n"

\n"

\n"

\n"
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void __irqg Eint45671sr(void)
whi ch_i nt =r EXTI NPND;

r EXTI NPND=0Xxf ; /1 cl ear EXTI NPND reg.
ri_1 SPC=BI T_EI NT4567; //clear pending_bit

void __irqg Eint2lsr(void)

rl _1 SPC=BI T_EI NT2; /'l cl ear pending_bit
whi ch_i nt =9;
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44BTEST : etc.h

#i fndef _ ETC H

#define __ ETC H _

voi d Test_SranB(void);
void Etc(void);

//void Test_WitPin(void);
#endif /*__ETC H */

44BTEST : etc.c

#i ncl ude <string. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\etc. h"
#include "..\inc\def.h"

/*
voi d Test_WitPin(void)
{

U32 readVval;

Uart _Printf("nGCS1 is controlled by nWAIT pin.\n");

Uart _Printf("nWAIT/PFO pin is configured as nWAIT pin.\n");

Uart _Printf("\nPush any key to exit!!!\n");

/1 Work-around with nWAIT.
/] 8bit device ->8bit bus width, 16bit access

/] addressO is not connected to the device to cheat the device.
r BWBCON=r BWSCON & ~(0x7<<4)]| (0x5<<4); [/ nCGCSl: nWAI T enabl e,

r BANKCON1=0x200;
r NCACHBEO=( (0x4000000>>12)<<16 )| (0x2000000>>12);
whi | e(Uart _Get Key() ==0x0)

{
readVal =(*(vol atile Ul6 *)0x2000000);
#i fdef _ Bl G_ENDI AN
r eadVal =r eadVal &0Oxf f;

#el se
r eadVal =r eadVal >>8;
#endi f
Uart _Printf("read_data=%\n", readVal);
}
}
*/

extern char | mage$$SROBSLI mit]
extern char | nage$$RO6$Base| ]
extern char | mage$SSRWSSLI it
extern char | nage$$RWs$Base| ]
[
]

] ;
] ;
extern char | nmage$$Zl $$SLimit ] ;
extern char | nage$$zl $$Base[];

void Etc(void)

{
Uart _Printf ("l mage$$ROs$Base=%\ n", | mage$$ROs$Base) ;
Uart _Printf ("I mage$$SROSSLI mi t =%\ n", | mage$$SROBSLI mit);
Uart _Printf ("l mage$$RW$Base=%\ n", | mage$$SRW$Base) ;
Uart _Printf ("l mage$$SRWSSLI mi t =%\ n", | mage$SRWSSLI mit);
Uart _Printf ("I mage$$zl $$Base=%\n", | mage$$zl $$Base) ;
Uart _Printf ("I mage$$zl $$Li mit =%\ n", | mage$$zl $$Linmit);

}
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44BTEST : extdma.h

#i fndef _ EXTDVA H _
#define _ EXTDVA H _

voi d Test_ZDnaOXdr eq(voi d)

#endif /* EXTDMA H_*/

44BTEST : extdma.c

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<string. h>

"..\inc\44b. h"
"..\inc\44blib. h"
"..\inc\def.h"

voi d _ZdmaOXdr eqHandshakeUni t 8bi t (voi d);

voi d _ZdmaOXdr eqgHandshakeUni t 16bi t (voi d);

voi d _ZdmaOXdr eqgHandshakeUni t 32bi t (voi d);

voi d _ZdmaOXdr eqgHandshakeBl ock16bi t (voi d);

voi d _ZdmaOXdr eqgWhol eUni t 16bi t (voi d)

voi d _ZdmaOXdr eqWhol eBl ock16bit (voi d);

voi d _ZdmaOXdr egHandshakeOnt hef | yRd16bi t (voi d) ;
voi d _ZdmaOXdr egHandshakeOnt hef | yW 16bi t (voi d) ;

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

/1 PG3
/| PGA
/| PE4
/| PE5

#defi ne
#defi ne
#defi ne

BUSS
BUS16
BUS32
ENVWAI T
SRAMBEO3

DMAMODEO
DVAMODEL
NDVASTART

(0)
(1)
(2)
(1)
(1)

D16_32ENABLE

SET_XDREQL6()

SET_XDREQL()

START_XDREQ()

/ | DMAMODEJ 1: 0] :

/1

#defi ne
#defi ne
[/ #defin
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

B2_Tacs
B2_Tcos
e B2_Tacc
B2_Tacc
B2_Tcoh
B2_Tah
B2_Tacp
B2_PMC

r PDATG=( r PDATG&~( 3<<3) )| (0x1<<3)

r PDATG=( r PDATG&~( 3<<3) )| (0x2<<3)

{ r PDATE=( r PDATE&~( 1<<4)) | (0x0<<4) ; \
r PDATE=( r PDATE&~( 1<<4)) | (0x1<<4); }

Olb= one tinme request
10b= 16 time requests

(0x0)
(0x0)
(0x2)
(0x6)
(0x0)
(0x0)
(0x0)
(0x0)

//0cl k
/10cl k
/1 3clk
/1 10cl k
/10cl k
/10cl k
/12clk
/1 no page node
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volatile int isZdmODone;

/1 Verilog code for data bus pins of the EPM/256A
/lassign data[3:0] = (!nCGCS && !'nCE ) ? wdata: 4' bz;
/lassign data[23:4]= (! nGCS && ! nCE && !'nUDE) ? addr[19:0]: 20" bz;

void __irqg |srzdmaODone(voi d)

ri_I SPC=BI T_ZDNMAO;
i sZdmaODone=1;

voi d Test_ZDnaOXdr eq(voi d)

{

U32 savePCONG;

r1 NTMSK=BI T_GLOBAL;

pl SR_ZDMAO=( U32) | sr ZdnmaODone;

r 1 NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAQ) ;

Cache_Flush(); //to clear the cache nenory.

savePCONC=r PCONGC;
r PCONC=0xaaaaaaaa,; /1 DATA[] 16: 31] is sel ected.

r PCONF=r PCONF&( ~( Oxf <<6) ) | ( Oxf <<6) ; / / PF3=nXDACKO, PF4=nXDREQD
r PCONE=r PCONE&( ~(3)) | (3) ; /' | PEO=CLKOUT

r PDATG=r PDATG&( 3<<3) ;

r PCONG=r PCONG&~( Oxf <<6) | ( 5<<6); //PG3, 4=0QUTPUT

r PDATE=r PDATE&~( 1<<4) | (1<<4); [/ PE4=H, PE5=H

r PCONE=r PCONE&~( Oxf <<8) | (5<<8); // PE4, PE5=OUTPUT

r PDATE=r PDATE&~( 1<<5) | (0<<5) ; // nUDE=L( PE5=L) to enabl e EPM/256A d[23: 4]

Uart _Printf("Test Menu for ZDVAO nXDREQ nXDACK\ n");

Uart _Printf("1: Handshake/unit/8bit src: GCS2(8) dst: SDRAM 16)\ n"
Uart _Printf("2: Handshake/unit/16bit src: GCS2(16) dst: SDRAM 16)\n"
Uart _Printf("3: Handshake/unit/32bit src:GCS2(32) dst: SDRAM 16)\n"
Uart _Printf("4: Handshake/ bl ock/16bit src: GCS2(16) dst: SDRAM 16)\n"
Uart _Printf("5: Whol e/unit/16bit src: GCSO(8) dst: SDRAM 16)\ n"
Uart _Printf("6: Whol e/ bl ock/ 16bit src: GCSO(8) dst: SDRAM 16)\ n"
Uart _Printf("7: Handshake/of _rd/16bit src: GCS2(16)\n");

Uart _Printf("8: Handshake/of _w/16bit dst:GCS2(16)\n");

Uart _Printf("Select the itenf\n");

switch(Uart_Getch())

{

case '1':
_ZdrmaOXdr egHandshakeUni t 8bi t () ;
br eak;

case '2':
_ZdrmaO0Xdr eqgHandshakeUni t 16bi t () ;
br eak;

case '3':
_ZdrmaO0Xdr egHandshakeUni t 32bi t () ;
br eak;

—
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case '4':
_ZdrmaOXdr eqHandshakeBl ock16bi t () ;
br eak;
case '5':
_ZdrmaOXdr egWhol eUni t 16bi t () ;
br eak;
case '6':
_ZdrmaOXdr egwWhol eBl ock16bit () ;
br eak;
case '7':
_ZdrmaOXdr egHandshakeOnt hef | yRd16bi t () ;
br eak;
case '8':
_ZdrmaOXdr egHandshakeOnt hef | yW 16bi t () ;
br eak;
defaul t:
br eak;

}
r PCONC=savePCONC;

voi d _ZdmaOXdr eqHandshakeUni t 8bi t (voi d)
{

int i;

static U8 bufDst[16];

r BWSCON=r BWSCON&( ~Oxf 00) | ( BUS8<<8) ;

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

Uart _Printf("[ZDMAO, HandShake, unit, 8bit Test, B2- >SDRAM \ n");
Uart_Printf("NOTE: Ignore bit[3:0]!!'\n");

for(i=0;i<16;i++){bufDst[i]=0;}

i sZdnmaODone=0;
r NCACHBEO=( ( (((unsigned)bufDst+16*1)>>12) +1 )<<16 )| ((unsigned) buf Dst >>12);

r 1 NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAO) ;

r ZDI SRCO=( U32) 0x4001230| (0<<30) | (1<<28): // byte,inc

r ZDI DESO=( U32) buf Dst | ((U32) 2<<30) | (1<<28); [// nornmal,inc

r ZDI CNT0=16] ( 0x0<<30) | (0x0<<28) | (0x1<<26)| (0x2<<24)| (0x3<<22)| (0x1<<21)]| (0x1<<20);
/ I nXDREQD, handshake, uni t, terni nal _i nt, aut o-rel oad, enabl e DVA,

r ZDCONO=0x0; // nXDREQ) enabl e, CMD=no_conmand.

SET_XDREQL6() ;
START_XDREQ() ;

whi | e(i sZdmaODone==0) ;

for(i=0;i<16;i++)Uart_Printf( "%&x,",*((U3 *)0x4001230+i) );
Uart _Printf("\n");
for(i=0;i<16;i++)Uart_Printf("%x,",bufDst[i]);

Uart _Printf("\n");

Cache_Fl ush();
r NCACHBEO=0;
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voi d _ZdmaOXdr eqgHandshakeUni t 16bi t (voi d)

{

int i;
static UL6 bufDst[ 16];
static UL6 bufSrc[ 16];

r BWSCON=r BWSCON&( ~0xf 00) | ( BUS16<<8) ;

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

Uart _Printf("[ZDMAO, HandShake, unit, 16bit Test, SDRAM >SDRAM \ n");
for(i=0;i<16;i++){bufSrc[i]=i;bufbDst[i]=0;}

i sZdnmaODone=0;
r NCACHBEO=( ( (((unsigned)bufDst+16*4)>>12) +1 )<<16 )| ((unsi gned) buf Dst >>12);

r 1 NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAO) ;

r ZDl SRCO=( U32) buf Src| (1<<30) | (1<<28); // half-word,inc

r ZDI DESO=( U32) buf Dst | ((U32) 2<<30) | (1<<28); [// nornmal,inc

r ZDI CNT0=32| ( 0x0<<30) | (0x0<<28) | (0x1<<26)| (0x2<<24)| (0x3<<22) | (0x1<<21)]| (0x1<<20);
/ I nXDREQD, handshake, uni t, terni nal _i nt, aut o-rel oad, enabl e DVA,

r ZDCONO=0x0; // nXDREQ) enabl e, CMD=no_conmand.

SET_XDREQL6() ;
START_XDREQ() ;

whi | e(i sZdmaODone==0) ;

for(i=0;i<16;i++)Uart_Printf("9%,",*((Ul6 *)bufSrc+i));
Uart _Printf("\n");
for(i=0;i<16;i++)Uart_Printf("9%,",*((U16 *)bufDst+i));
Uart _Printf("\n");

Cache_Fl ush();
r NCACHBEO=0;

voi d _ZdmaOXdr eqgHandshakeUni t 32bi t (voi d)

{

int i;
static U32 bufDst[16];

r BWSCON=r BWSCON&( ~0xf 00) | ( BUS32<<8) ;

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

Uart_Printf("[ZDVAO, HandShake, unit, 32bit Test, B2- >SDRAM \ n") ;
Uart _Printf("NOTE: I gnore bit[3:0],bit[31:24]!!\n");

for(i=0;i<16;i++){bufDst[i]=0;}

i sZdnmaODone=0;
r NCACHBEO=( ( (((unsigned)bufDst+16*4)>>12) +1 )<<16 )| ((unsi gned) buf Dst >>12);

r | NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAQ) ;
r ZDI SRCO=( U32) 0x4001230] (( U32) 2<<30) | (1<<28); // word,inc
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r ZDI DESO=( U32) buf Dst | ((U32) 2<<30) | (1<<28); [// nornmal,inc

r ZDI CNT0=64| ( 0x0<<30) | (0x0<<28) | (0x1<<26)| (0x2<<24)| (0x3<<22)| (0x1<<21)]| (0x1<<20);
/ I nXDREQD, handshake, uni t, terni nal _i nt, aut o-rel oad, enabl e DVA,

r ZDCONO=0x0; // nXDREQ) enabl e, CMD=no_conmand.

SET_XDREQL6() ;
START_XDREQ() ;

whi | e(i sZdmaODone==0) ;
for(i=0;i<16;i++)

Uart _Printf("%8x,",*((U32 *)0x4001230+i));

if(ivB==7)Uart_Printf("\n");
for(i=0;i<16;i++)

Uart _Printf("98x,", bufDst[i]);

if(ivB==7)Uart_Printf("\n");

Cache_Fl ush();
r NCACHBEO=0;

voi d _ZdmaOXdr eqHandshakeBl ock16bi t (voi d)

{

int i;
static Ul6 buf Dst[128];

r BWSCON=r BWSCON&( ~0xf 00) | ( BUS16<<8) ;

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

Uart _Printf("[ZDMAO, HandShake, bl ock, 16bit Test, B2- >SDRAM \ n") ;
Uart_Printf("NOTE: Ignore bit[3:0]\n");

for(i=0;i<128;i++){bufDst[i]=0;}

i sZdnmaODone=0;
r NCACHBEO=( ( (((unsigned)bufDst+128*2)>>12) +1 )<<16 )| ((unsigned) buf Dst >>12);

r 1 NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAO) ;

r ZDI SRCO=( U32) 0x4001200] ( (U32) 2<<30) | (1<<28); // word,inc

r ZDI DESO=( U32) buf Dst | ((U32) 2<<30) | (1<<28); [// nornmal,inc

r ZDI CNT0=256| (0x0<<30) | (0x0<<28) | (0x2<<26) | (0x2<<24)| (0x3<<22)| (0x1<<21)]| (0x1<<20);
/ I nXDREQD, handshake, bl ock, termi nal _i nt, aut o-r el oad, enabl e DVA,

r ZDCONO=0x0; // nXDREQ) enabl e, CMD=no_conmand.

SET_XDREQL6() ;
START_XDREQ() ;

whi | e(i sZdnaODone==0)

{
Uart _Printf("rZDCCNTO=%\r", r ZDCCNTO) ;
}
Uart_Printf("Correct data:200x, 202x, 204x, ....,2fex\n");
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/*

*/

for(i=0;i<128;i++)
Uart _Printf("%ix,",*((UL6 *)0x4001200+i));
if(ivd6==15)Uart_Printf("\n");

}

for(i=0;i<128;i++)
Uart _Printf("%x,",bufDst[i]);
if(ivB==7)Uart_Printf("\n");

Cache_Fl ush();
r NCACHBEO=0;

voi d _ZdmaOXdr egWhol eUni t 16bi t (voi d)

{

int i;
static U16 bufDst[16];

r BWSCON=r BWSCON&( ~0xf 00) | ( BUS16<<8) ;

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

Uart _Printf("[ZDVAO, Whol e, unit, 16bit Test, B2- >SDRAM \ n") ;
Uart_Printf("NOTE: Ignore bit[3:0]\n");

for(i=0;i<16;i++){bufDst[i]=0;}

i sZdnmaODone=0;
r NCACHBEO=( ( (((unsigned)bufDst+16*2)>>12) +1 )<<16 )| ((unsi gned) buf Dst >>12);

r 1 NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAO) ;

r ZDl SRCO=( U32) 0x4001200| ( (U32) 1<<30) | (1<<28); // half-word,inc

r ZDI DESO=( U32) buf Dst | ((U32) 2<<30) | (1<<28); [// nornmal,inc

r ZDI CNT0=32| ( 0x0<<30) | (0x2<<28) | (0x1<<26) | (0x2<<24) | (0x3<<22) | (0x1<<21)]| (0x1<<20);
/ I nXDREQD, whol e, uni t, term nal _i nt, aut o-rel oad, enabl e DVA,

r ZDCONO=0x0; // nXDREQ) enabl e, CMD=no_conmand.

SET_XDREQL() ;
START_XDREQ() ;

whi | e(i sZdmaODone==0) ;
Uart_Printf("Correct data:200x, 202x, 204x, ....,21lex\n");

for(i=0;i<16;i++)Uart_Printf("%,",*((UL6 *)bufDst+i));
Uart_Printf("\n");

Cache_Fl ush();
r NCACHBEO=0;
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voi d _Zdma0Xdr eqWhol eBl ock16bi t (voi d)
{

int i;

static Ul6 buf Dst[128];

r BWSCON=r BWSCON&( ~0xf 00) | ( BUS16<<8) ;

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(

B2_PMO));

Uart_Printf("[ZDVAO, whol e, bl ock, 16bit Test, B2- >SDRAM \ n") ;
Uart_Printf("NOTE: Ignore bit[3:0]\n");

for(i=0;i<128;i++){bufDst[i]=0;}

i sZdmaODone=0;

r NCACHBEO=( ( (((unsigned)bufDst+128*2)>>12) +1 )<<16 )| ((unsigned) buf Dst >>12);

r | NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAO) ;

r ZDI SRCO=( U32) 0x4001200| ( ( U32) 2<<30) | ( 1<<28);
r ZDI DESO=( U32) buf Dst | ( (U32) 2<<30) | (1<<28)

/1] word,inc
// normal,inc

r ZDI CNT0=256| (0x0<<30) | (0x2<<28) | (0x2<<26) | (0x2<<24)| (0x3<<22) | (0x1<<21)]| (0x1<<20);
/ I nXDREQD, whol e, bl ock, term nal _i nt, aut o-r el oad, enabl e DVA,

r ZDCONO=0x0; // nXDREQ) enabl e, CMD=no_conmand.

SET_XDREQL() ;
START_XDREQ() :

whi | e(i sZdnaODone==0)

{
Uart _Printf("rZDCCNTO=%\r", r ZDCCNTO) ;
}
Uart_Printf("Correct data:200x, 202x, 204x, ....,2fex\n");

for(i=0;i<128;i++)
Uart _Printf("%x,",bufDst[i]);
if(ivB==7)Uart_Printf("\n");

Cache_Fl ush();
r NCACHBEO=0;

voi d _ZdmaOXdr eqHandshakeOnt hef | yRd16bi t (voi d)

r BWSCON=r BWSCON&( ~0xf 00) | ( BUS16<<16) ;

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(

B2_PMO));

Uart _Printf("[ZDMAO, HandShake, read_OTF, 16bit Test, B2(src)]\n");

Uart _Printf("NOTE: Ignore bit[3:0]\n");
Uart_Printf("Check the data using a | ogic analyzer.\n");

i sZdma0ODone=0;

r NCACHBEO=( (((unsi gned) 0x6000000) >>12)<<16 )| ((unsi gned) 0x4000000>>12) ;
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r 1 NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAO) ;

r ZDI SRCO=( U32) 0x4001230] ( (U32) 2<<30) | (1<<28); // word,inc

r ZDI DESO=0| ( (U32) 2<<30) | (1<<28); [/ nornmal,inc

r ZDI CNT0=32| (0x0<<30) | (0x0<<28) | (0x3<<26) | (0x2<<24)| (0x3<<22)| (0x1<<21)]| (0x1<<20);
/1 nXDREQO, handshake, read_OTF, t ermi nal _i nt, aut o-rel oad, enabl e DVA,

r ZDCONO=0x0; // nXDREQ) enabl e, CMD=no_conmand.

SET_XDREQL6() ;
START_XDREQ() :

whi | e(i sZdmaODone==0)
{
Uart _Printf("rZDCCNTO=%\r", r ZDCCNTO) ;

}

Cache_Fl ush();
r NCACHBEO=0;

voi d _ZdmaOXdr eqHandshakeOnt hef | yW 16bi t (voi d)
r BWSCON=r BWSCON&( ~0xf 00) | ( BUS16<<16) ;

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

Uart _Printf("[ZDMAO, HandShake, wite_OTF, 16bit Test, B2(dst)]\n");
Uart_Printf("Check your data using a |ogic analyzer.\n");

i sZdmaODone=0;
r NCACHBEO=( (((unsi gned) 0x6000000) >>12)<<16 )| ((unsi gned) 0x4000000>>12) ;

r 1 NTMSK=~( Bl T_GLOBAL| Bl T_ZDMAO) ;

r ZDI SRCO=0x0]| ((U32) 2<<30) | (1<<28); // word,inc

r ZDI DESO=( U32) 0x4001230] ( (U32) 2<<30) | (1<<28); // normal,inc

r ZDI CNT0=32| ( 0x0<<30) | (0x0<<28) | (0x3<<26)| (0x3<<24)| (0x3<<22)| (0x0<<21)]| (0x1<<20);
/1 nXDREQO, handshake, wite_OTF, term nal _i nt, aut o-rel oad, enabl e DVA,

r ZDCONO=0x0; // nXDREQ) enabl e, CMD=no_conmand.

SET_XDREQL6() ;
START_XDREQ() ;

whi | e(i sZdmaODone==0)
{
Uart _Printf("rZDCCNTO=%\r", r ZDCCNTO) ;

}

Cache_Fl ush();
r NCACHBEO=0;
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44BTEST : flash.h

#i fndef _ FLASH H _
#define _ FLASH H _

voi d Progranfl ash(voi d);

#endif /*__FLASH H_*/

44BTEST : flash.c

#i ncl ude <string. h>
#include "..\inc\option.h"
#include "..\inc\def.h"
#include "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\anR9f 800. h"

i nt Downl oadDat a(voi d);
U32 downl oadAddr ess;
U32 downl oadPr ogr antsi ze;

void *flashType[][2]=

{
(void *)ProgramAM29F800, " AM29LV800BB
0,0

i

voi d ProgranfFl ash(voi d)

{
int i=0;
Uart _Printf("\n*** NOR Fl ash Menory witer ver 0.3 ***\n\n");
downl oadAddr ess=(unsi gned) mal | oc( 0x400000) ;
i f (downl oadAddr ess==0)r et urn;
r NCACHBEO=( (0x2000000>>12)<<16 )| (0>>12); //flash area nmust be non-cachabl e area.
r SYSCFG=r SYSCFG&( ~0x8); //write buffer has to be off for proper timng.
whil e(1)
{ /1 di splay nmenu
Uart _Printf("%: %",'a' +i,flashType[i]l[1]);
i ++;
if((int)(flashType[i][0])==0){Uart_Printf("\'n");break;}
if((i%)==0)Uart_Printf("\n");
}
Uart _Printf("Select the type of a flash nenory? ");
i=Uart_Getch()-"'a'";
Uart_Printf("\n");
if( i<0 || (i>=(sizeof(flashType)/8)) )
return;
i f(!Downl oadDat a())return;
( (void (*)(void))(flashType[i][0]) )();
free((void *)downl oadAddr ess) ;
r NCACHBEO=0xO0;
}
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i nt Downl oadDat a( voi d)

{
int i,tnp;
Ul6 checkSun¥0, dnCS;
U32 fil eSize=10;
Us *downPt ;
downPt =(U8 *) downl oadAddr ess;
Uart _Printf("downl cadAddr ess=%\ n", downl oadAddr ess) ;
Uart_Printf("Downl oad the plain binary file(.BHC) to be witten\n");
Uart _Printf(".BHC file format: <n+6>(4)+(n)+CS(2)\n");
Uart _Printf("To transnmit .BHC file : wkocnm2 xxx.BHC /1 /g /d:1\n");
Uart _Printf("Or, to transmit .BINfile: wkocn2 xxx.BIN /1 /d:1\n");
Uart _Printf("Downl oad met hods: COM 8Bit, NP, 1STOP\ n");
Uart _Printf("\nSTATUS: ");
r 1 NTMSK=~BI T_GLOBAL;
t mp=RdURXHO(); //To renove overrun error state.
i =0;
while(i<fileSize)
{
whi | e(! (r UTRSTAT0&0x1));
*(downPt +i ) =RAURXHO( ) ;
i f(i==3)
fileSize=*((U8 *)(downl cadAddr ess+0)) +
(*((U8 *)(downl cadAddr ess+1)) <<8) +
(*((U8 *)(downl cadAddr ess+2) ) <<16) +
(*((U8 *)(downl oadAddr ess+3)) <<24);
}
i f((i%000)==0)W UTXHO("' #");
i ++;
}
downl oadPr ogr antSi ze=fi | eSi ze- 6;
for(i=4;i<(fileSize-2);i++)
checkSum+=*( (U8 *) (i +downl oadAddr ess));
}
dnCS=*( (U8 *) (downl oadAddress+fil eSi ze-2)) +
(*( (U8 *)(downl oadAddress+fil eSize-1) )<<8);
i f (checkSum =dnCS)
Uart _Printf("Checksum Error!!! MEM % DN: %\ n", checkSum dnCS) ;
return O;
}
Uart_Printf("\nDownload O K \n");
return 1;
}
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44BTEST : glib.h

#ifndef _ GLIB H
#define _ _GLIB H _
void Gib_Init(int depth);

void Aib_Line(int x1,int yl,int x2,int y2,int color);

void Aib_Rectangle(int x1,int yl,int x2,int y2,int color);
void Gib_FilledRectangle(int x1,int yl,int x2,int y2,int
void Aib_ClearScr(U8 c);

voi d _Put Pi xel Mono(U32 x, U32 y, U8 c);
void _PutPi xel &4(U32 x,U32 y, U8 c);
void _PutPi xel G16(U32 x,U32 y,U8 c);
voi d _Put Pi xel Col or (U32 x, U32 y, U8 c);
extern void (*PutPixel) (U32,U32, U8);

#endif //_GLIB H__

44BTEST : glib.c

#include "..\inc\def.h"
#include "..\inc\lcdlib.h"
#include "..\inc\glib.h"
#include "..\inc\lcd. h"

void (*PutPixel)(U32, U32, U8);

void Aib_Init(int depth)
{
swi t ch(dept h)
{
case 1:
Put Pi xel =_Put Pi xel Mono;
br eak;
case 4:
Put Pi xel =_Put Pi xel 4;
br eak;
case 16:
Put Pi xel =_Put Pi xel GL6;
br eak;
case 256:
Put Pi xel =_Put Pi xel Col or;
br eak;
defaul t: break;
}
}

voi d _Put Pi xel Mono(U32 x, U32 y, U8 c)

i f (Xx<SCR_XSI ZE && y<SCR_YSI ZE)
frameBuffer1[ (y)][(x)/32]=( frameBufferl[(y)][(x)/32]
| ( (c)<< ((32-1-((x)982))*1) );

color);

& ~(0x80000000>>( ( x) 982) *1) )
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void _PutPi xel G4(U32 x, U32 vy, U8 c¢)

i f (x<SCR_XSI ZE && y<SCR_YSI ZE)
frameBufferd[ (y)][(x)/16]=( frameBuffer4[(y)][x/16] & ~(0xc0000000>>((x)946)*2) )
[ ( (c)<<((16-1-((x)%d6))*2) );

voi d _PutPi xel G16(U32 x, U32 y, U8 c)

i f (x<SCR_XSI ZE && y<SCR_YSI ZE)
frameBuffer16[ (y)][(x)/8]=( frameBuffer16[(y)][x/8] & ~(0xf0000000>>((x)IB)*4) )
[ ( (c)<<((8-1-((x)9B))*4) );

voi d _Put Pi xel Col or (U32 x, U32 vy, U8 c¢)

i f (x<SCR_XSI ZE && y<SCR_YSI ZE)
frameBuf f er 256[ (y)][(x)/4]=( frameBuffer256[ (y)][x/4] & ~(Oxff000000>>((x)%)*8) )
[ ( (c)<<((4-1-((x)%))*8) );

}

void Gib_Rectangle(int x1,int yl,int x2,int y2,int color)

{
Gib_Line(xl,yl,x2,y1,color);
Gib_Line(x2,yl,x2,y2,color);
dib_Line(xl,y2,x2,y2,color);
Gib_Line(xl,yl,x1,y2,color);

}

void Gib_FilledRectangle(int x1,int yl,int x2,int y2,int color)
{
int i;
for(i=yl;i<=y2;i++)
dib_Line(xl,i,x2,i,color);

/1 LCD display is flipped vertically
/1 But, think the algorithm by mathenmatics point.

/1 312

/1 41 1

/1 e <-8 octants nathematical cordinate
/1 51 8

[/ 617

void Gib_Line(int x1,int yl,int x2,int y2,int color)
{
i nt dx, dy, e;
dx=x2-x1;
dy=y2-y1;
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i f(dx>=0)
if(dy >= 0) // dy>=0
i f(dx>=dy) // 1/8 octant
{
e=dy- dx/ 2;
whi | e(x1<=x2)
Put Pi xel (x1, y1, col or)
i f(e>0){yl+=1;e-=dx;}
x1+=1;
e+=dy;
}
}
el se /1 2/ 8 octant
{
e=dx-dy/ 2;
whi |l e(yl<=y2)
{
Put Pi xel (x1, y1, col or)
i f(e>0){x1+=1;e-=dy;}
y1l+=1;
e+=dx;
}
}
}
el se /1 dy<0
{
dy=-dy; /1 dy=abs(dy)
i f(dx>=dy) // 8/8 octant
{
e=dy- dx/ 2;
whi | e(x1<=x2)
Put Pi xel (x1, y1, col or)
if(e>0){yl-=1;e-=dx;}
x1+=1;
e+=dy;
}
}
el se /1 7/8 octant
{
e=dx-dy/ 2;
whi |l e(yl>=y2)
{
Put Pi xel (x1, y1, col or)
i f(e>0){x1+=1;e-=dy;}
yl-=1;
e+=dx;
}
}
}
el se //dx<0
{
dx=-dx; /1 dx=abs(dx)

if(dy >=0) // dy>=0
i f(dx>=dy) // 4/8 octant
{

e=dy- dx/ 2;
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whi | e(x1>=x2)

Put Pi xel (x1, y1, col or)
i f(e>0){yl+=1;e-=dx;}

x1-=1;
e+=dy;
}
}
el se /1 3/8 octant
{
e=dx-dy/ 2;
whi |l e(yl<=y2)
{
Put Pi xel (x1, y1, col or)
i f(e>0){x1-=1;e-=dy;}
y1l+=1;
e+=dx;
}
}
}
el se /1 dy<0
{
dy=-dy; /1 dy=abs(dy)
i f(dx>=dy) // 5/8 octant
{
e=dy- dx/ 2;
whi | e(x1>=x2)
Put Pi xel (x1, y1, col or)
if(e>0){yl-=1;e-=dx;}
x1-=1;
e+=dy;
}
}
el se /1 6/8 octant
{
e=dx-dy/ 2;
whi |l e(yl>=y2)
{
Put Pi xel (x1, y1, col or)
i f(e>0){x1-=1;e-=dy;}
yl-=1;
e+=dx;
}
}
}

void Aib_C earScr(U8 c)
/1Very inefficient function.
int i,j;
for(j=0;j<SCR_YSI ZE; j ++)

for(i=0;i<SCR_XSIZE; i ++)
Put Pi xel (i,j,c);
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/*
voi d Lcd_MonoFi g(U8 *fi Q)
{
int i,j,k;
int xSize,ySize;
xSi ze=*((U8 *)fig+0)+*((U8 *)fig+1l)*0x100;
ySize=*((U8 *)fig+2)+*((U8 *)fig+3)*0x100;
Uart _Printf("xsize=%l, ysize=%\n", xSize, ySize);
fig+=4;
xSi ze=xSi zel 32;
for(i=ySize-1;i>=0;i--)
for(j=0;j<xSize;j++)
frameBufferd[i][j]=~((*(fig+0)<<24)+(*(fig+l)<<16)+(*(fig+2)<<8)+*(fig+3));
fig+=4;
}
}
*/
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44BTEST : idle.h

#ifndef _ IDLE_H _
#define _ IDLE_H _

voi d Test_SLIdl eMbde20(voi d);
voi d Test_SLI dl eMbde(voi d);
voi d Test _Idl evMbde(void);

voi d Test_Idl eMbdeHar d(void);

#endif /* IDLE H_*/

44BTEST : idle.c

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\def.h"
#include "..\inc\idle.h"
#include "..\inc\rtc.h"

voi d SLIdl eMobde(void); //160x240
i nt debug;
int tOcnt,tlcnt;
void __irqg Eint45lnt(void)
r EXTI NPND=0xf ; /1 cl ear EXTI NPND r eg.

ri_I SPC=BI T_EI NT4567;
Uart _Printf("EINT45 ISR is occurred for wake-up from | DLE node.\n");

}

void __irq TimerOlnt(void)

tr
int i;
[/ for(i=0;i<10000;i ++);
ri_1 SPC=BI T_TI MERO;
for(i=0;i<100;i++); //why???
t Ocnt ++;

}

void __irqg Timerllnt(void)

ri_1 SPC=BI T_TI MERL;
t lcnt ++;

void __irg Alarm nt(void)

ri_I SPC=BI T_RTC;
Uart _Printf("ALARM ISR is occurred for wake-up from|DLE node.\n");
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void __irq Sl Eint45Int(void)
{
r EXTI NPND=0xf ;
r1_| SPC=BI T_EI NT4567;
debug=1;
/17?22?27
/I why does not this interrupt
/17?22?27

[/ cl ear

}

void __irqg SIAlarm nt(void)
{

/11f you have to use the internal
configure CLKCON, CLKSLOW PLL

/1you mnust

ri_I SPC=BI T_RTC;
debug=2;

/**********************

* | DLE npde test *

**********************/

voi d Test_Idl eMbde(voi d)
t
int i;
i nt extintMde;
Uart _Printf("[IDLE Mode Test]\
Uart _Printf("Check the current
Uart _Printf("After 10 seconds,
Uart_Printf("S3C44BOX wil |

occur

EXTI NPND r eg.

in SL-1DLE node?

peri pheral s,

n");
cunsunpti on.
S3C44B0OX wi | |

Push the buttons to exit
wake up by RTC alarminterrupt.\n");
al so wake up by EINT4/5.\n");

| DLE nmode.\n");

Uart_Printf("1.L-LEVEL 2. HLEVEL 3.F-EDGE 4.R-EDCE 5.B-EDGE\n");

Uart_Printf("Select the external

extint Mbde=Uart_Getch();

Uart _TxEnpty(0); /1 Wait unt

r PCONG=0xf 00; /| PG2=EI NT2

swi t ch(extint Mode)

{

case '1':
r EXTI NT=0x0;
br eak;

case '2':
r EXTI NT=0x11111111; //hi gh
br eak;

case '3':

/11 ow

i nterrupt type.

il UARTO Tx buffer

r EXTI NT=0x22222222; //falling

br eak;
case '4':

r EXTI NT=0x44444444; [/rising

br eak;
case '5':

r EXTI NT=0x66666666; //both edge

br eak;
defaul t:

br eak;
}

Rtc_Init();

enpty.

Press the nunber!!!\n");
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r RTCCON = 0x01; /1 RI'Wenable, 1/32768, Normal (nerge), No reset

r ALMYEAR=TESTYEARZ ;
r ALMVON =TESTMONTHZ;
r ALMDAY =TESTDAY2 ;
r ALMHOUR=TESTHOURZ ;
rALMM N =TESTM N2
r ALMSEC =TESTSEC2+9;

r RTCALM=Ox 77 ;

r1_I SPC=BI T_EI NT4567| Bl T_RTC; //to clear the previous pending status.
Uart _Printf("rl NTPND=%\ n", r| NTPND) ;

pl SR_EI NT4567=( U32) Ei nt 45| nt ;

pl SR_RTC=( U32) Al armi nt ;

r 1 NTMSK=~( Bl T_GLOBAL| BI T_EI NT4567| BI T_RTC) ;

for(i=0;i<2;i++); //wait until the pended interrupt is executed.
r CLKCON=0x7f f 8| Ox4; //enter |DLE node.

/lUart_Getch();

for(i=0;i<10;i ++); //wait until S3C44B0X enters |DLE node.

/1 wait EINT[7:0] interrupt or al arm wake-up

r CLKCON=0x7f f 8;
[/turn-off IDLE bit on rCLKCON to synchronize rCLKCON with the real node.

Uart _Printf("Return to Nornal Mbde.\n");

r1 NTMSK=BI T_GLOBAL,;

voi d Test _Idl eMbdeHar d(voi d)

{

int i,j;

Uart _Printf("[IDLE Mode Test with Tiner0O,1 10000times]\n");
Uart _Printf("S3C44BOX will al so wake up by EINT4/5.\n");
Uart _TxEmpty(0); //Wait until UARTO Tx buffer enpty.

r PCONG=0xf 00; /1 PGQ=EI NT2
r EXTI NT=r EXTI NT&~( 7<<8) | (2<<8); /lfalling

pl SR_TI MERO=( U32) Ti ner Ol nt ;
pl SR_TI MER1=( U32) Ti ner 1l nt;
pl SR_EI NT4567=(U32) Ei nt 45I nt ;

r TCFA=0x00010110; / / PRESCO1, 23, 45= 1

r TCFG1=0x00000000; // TIMERO, 1, 2,3,4,5= 1/ 2
r TCNTB0=65535;

r TCNTB1=2570;

[/ r TCON=0xaOa; //T1=MJ, | TV, TO=MJ, | TV

[/ r TCON=0x909; //Start TO, T1.

r TCON=0x00a;

r TCON=0x0009;

r | NTMSK=~( Bl T_GLOBAL| Bl T_EI NT4567| Bl T_TI MERO| BI T_TI MER1) ;
/111 NTMBK=~( Bl T_GLOBAL| BI T_EI NT2) ;
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//The two tinmer will test the |IDLE nbode hard.
for(i=0;i<10000;i ++)
r CLKCON=0x7f f 8| Ox4; //enter |DLE node.

for(j=0;j<10;j ++); //wait until KS32C41100 enters | DLE node.
/I wake up from norrmal node

r CLKCON=0x7f f 8;
[/turn-off IDLE bit on rCLKCON to synchronize rCLKCON with the real node.
Uart _Printf(".");

}

r TCON=0x0; //timer off
r I NTMSK=BI T_G_LOBAL,;

/*********************

* SL | DLE node test *

****;****************/

#define MWAL_USED (0)

#defi ne MVAL (13)

#define L248 (8)

#define CLKVAL_SL (38) // 60Miz, fr=100Hz (CLKVAL=38. 6)
#define MbD(n) ((n) & Ox1fffff)

unsigned int (*_frameBuffer4)[10];

void Lecdlnit_4G ayl160x240(void);
voi d Display_4G ay160x240(void);

voi d Test_SLI dl eMbde20(voi d)

t
int i;
Ledlnit _4G ayl160x240();
Di spl ay_4G ay160x240() ;
Del ay(1000); //wait nore than 1 frane tine.
for(i=0;i<20;i++)SLIdl eMode();
}

voi d Test_SLI dl eMbde(voi d)

{
Lecdlnit _4G ayl160x240();
Di spl ay_4G ay160x240();
Del ay(1000); //wait nore than 1 frane tine.
SLI dl evbde() ;
}

voi d SLIdl eMbde(void) //160x240
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int i;

i nt saveDranton;

debug=0;

Uart _Printf("[SL_I DLE MODE TEST for 160x240]\n");

Uart_Printf("After 10 seconds, S3C44BOX will wake up by RTC alarminterrupt.\n");
Uart _Printf("S3C44B0X can wake up by EINT4/5.\n");

Uart _TxEnpty(0);

r PCONG=0xf 00; /| PG2=El NT2
r EXTI NT=0x22222222; /lfalling

/1 pl SR_EI NT2=(U32) S| Ei nt 2I nt ;
/1 pl SR_RTC=(U32) SI Al armi nt;
//r1 NTMBK=~( BI T_GLOBAL| BI T_EI NT2| BI T_RTC) ;

/11f you want to use interrupt generation,the ISR should be on ROM SRAM
/1 (DRAM can't be all owed because of DRAM sel f-refresh)

Rtc_Init();
r RTCCON = 0x01; /1 RI'Wenable, 1/32768, Normal (nerge), No reset

r ALMYEAR=TESTYEARZ ;
r ALMVON =TESTMONTHZ;
r ALMDAY =TESTDAY2 ;
r ALMHOUR=TESTHOURZ ;
rALMM N =TESTM N2
r ALMSEC =TESTSEC2+9;
/I r ALMSEC =TESTSEC2+1;

r RTCALMEOX 71 ; /1 To test al arm wake- up.

r ADCCON| =0x20; // ADC power down node

I

/1 The 1/ O ports have to be configured properly to reduce STOP node current.
I

/1 LI NECNT 4n+mth |ine
/1 1st line 239 4n+1t h

/1 2nd line 238 4n+2t h

/1 3rd line 237 4n+3t h

/1 4th line 236 4n th

I e

/1236th line 4 4n th
[1237th line 3 4n+1th
/1238th line 2 4n+2t h
/1239th line 1 4n+3t h
/1240th line O 4n th

whi | e( (r LCDCON1>>22) ! =9) ;

whi | e( (r LCDCON1>>22) ! =8) ;

/1l To enter self-refresh node, the VCLK has to be 'L' after 4n-th line is displayed
conpl etely,

/'l So,the self-refresh command has to be issued at 4n th |ine.

/1 VCLK will be 'L'" from 4n+lth line.

[l for(i=0;i<10;i ++);
r LCDCON3=0x1; //Enter self-refresh node.
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whi | e( (r LCDCON1>>22) | =0) ;

// Because the SLOW npde is used, the LCDCONL, 2 shoul d be changed.
r LCDCON1=( 0) | (1<<5) | ( MVAL_ USED<<7)|(0X0<<8)|(0x0<<10)|(1/ CLKVAL*/ <<12);
/1 disabl e, 4B_SNG._SCAN, WDLY=2cl k, W.H=2clI

r LCDCON2=( 239+L248) | (15/ *39*/ <<10) | (1<<21); //LINEBLANK—l

r CLKSLOME2| (1<<4) | (1<<5); //SLOWAL=2, Fout =Fi n/ (2x2), PLL of f.

/1 DRAM refresh may not be done because of slow MCLK. but,the abnormal period is very
short.

r LCDCON1=( 1) | (1<<5) | ( MVAL_USED<<7) | (0x0<<8) | (0x0<<10) | (1<<12);

saveDr anton=r REFRESH,

r REFRESH=(2017) | (0<<22) | (1<<23);

/115, 6us@Whz, tchr,trc,trp=mn, refresh enable.

/1 DRAM refresh may not be done every 15.6uS

/'l because of slow MCLK(1Mhz) and | ong nenory access cycle.

Ent er PWDN( 0x46); //enters SL_I DLE node. r CLKCON=0x46
/| DRAM SDRAM sel f-refresh is executed in Enter PWDN()
/ 1 NOTE:
/1 Any special registers setting will not accepted because CPU is not nornal node.

r CLKCON=0x7f f 8;

r CLKSLOWE2| (1<<4) | (0<<5); [/ SLOWAL=2, Fout =Fi n/ (2x2), PLL on.
for(i=0;i<2048;i ++); //Wait PLL lock tinme.

whi | e((r LCDCON1>>22) ! =1) ;
whi | e( (r LCDCON1>>22) | =0) ;

/] Because the SLON npde is exited, the LCDCONL, 2 shoul d be changed.

r LCDCON1=( 0) | (1<<5) | ( M\VAL_USED<<7) | (0x3<<8) | (0x3<<10) | (CLKVAL_SL<<12);
/1 disabl e, 4B_SNG._SCAN, WDLY=8cl k, W.H=8c| k,

r LCDCON2=( 239+L248) | (39<<10) | (10<<21); //HOZVAL=39, LI NEBLANK=1

r CLKSLOWE2; /| SLOWAL=2, Fout =Fpl | o, PLL on.

r LCDCON3=0x0; //LCD self refresh node off.

r LCDCON1=(1) | (1<<5)| ( M\VAL_USED<<7) | (0x3<<8)| (0x3<<10) | (CLKVAL_SL<<12);

r REFRESH=saveDr anton;

whi | e( (r LCDCON1>>22) ! =1);

whil e((rLCDCON1>>22)!=0); //Display 1 nore frame before exiting SL_I DLE node.

/Iwhy? no reason. it may be better.

/1 whi |l e((rLCDCON1>>22)!=9);

[1while((rLCDCON1>>22)!=8); //to catch the exit time for SL_IDLE node.

/1 r LCDCON3=0x0; //LCD self refresh node off.

[l for(i=0;i<10;i++);

r ADCCON&=~( 0x20) ;

r EXTI NPND=0xf; //C ear EXTINPND regi ster

Uart _Printf("debug=%l\n", debug);
Uart _Printf("l have exited LCD SELFREF node.\n");
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void Lcdlnit_4G ayl160x240(voi d)

{

i f((U32)_frameBuffer4==0)
{

_franeBuf fer4=(unsigned int (*)[210])mall oc(10*4*240);
}

r LCDCON1=( 0) | (1<<5) | ( M\VAL_USED<<7) | (0x3<<8)| (0x3<<10) | (CLKVAL_SL<<12);
/] disabl e, 4B_SNG._SCAN, WDLY=8cl k, WL.H=8cl k, CLKVAL=?

r LCDCON2=(239+L248) | (39<<10) | (10<<21);
/1 LI NEBLANK=10 (wi thout any cal cul ation)

r LCDSADDR1= (0x1<<27) | ( ((U32)_franeBuffer4>>22)<<21 ) |

MeD( (U32) _franmeBuffer4>>1);

/'l 4-gray, LCDBANK, LCDBASEU
r LCDSADDR2= MsD( (((U32) _frameBuf f er 4+((160/ 4) *(240+L248)))>>1)) | (MAL<<21)
r LCDSADDR3= (160/8) | ( 0<<9 );

//No virtual screen.

/1 The followi ng value has to be changed for better display.
/1 Select 4 | evels anong 16 gray |evels.

r BLUELUT=0xf a40;

r DI THMODE=0xO0;
rDP1_2 =0xaba5;

r DP4_7 =0xba5da65;
r DP3_5 =0xabab5f;
rDP2_3 =0xd6b;

r DP5_7 =0xeb7b5ed,;
r DP3_4 =0x7dbe;
rDP4_5 =0x7ebdf;

r DP6_7 =0x7f df bf e;

r LCDCON1=( 1) | ( 1<<5) | ( MVAL_USED<<7) | (0x3<<8) | (0x3<<10) | ( CLKVAL_SL<<12);
/1 enabl e, 4B_SNGL_SCAN, WDLY=8c| k, W.H=8c| k, CLKVAL=?

voi d Display_4G ay160x240(voi d)

{

i nt

iy

for(j=0;j<100;]j ++)

for(i=2;i<10;i ++)
{

}

_franeBuffer4[j][i]=0x55aa55aa;

for (j =0;j<100; ++)
{

}

for

for

for

_franeBuffer4[j][9] =0x5555ffff;

(j =100; j <240; j ++)
for(i=2;i<10;i ++)
_frameBuffer4[j][i]=0x0;

(i=2;i1<10;i ++)

_frameBuffer4[ 100][i]=Oxffffffff;
(i=2;i1<10;i ++)
_frameBuffer4[O][i]=Oxffffffff;
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44BTEST : iic.h
#ifndef __II1CH
#define __ I1CH
void Test_lic(void);
void Initl341(void);

void W24C040(U32 sl vAddr, U32 addr, U8 data);
voi d Rd24C040( U32 sl vAddr, U32 addr, U8 *dat a);

#endif /* _IICH_*/

44BTEST : iic.c

#i ncl ude <string. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\def.h"

#include "..\inc\iic.h"
#defi ne WRDATA (1)
#defi ne POLLACK (2)
#defi ne RDDATA (3)

#define SETRDADDR (4)
#define |1 CBUFSI ZE 0x20

Us _iicData[ll CBUFSI ZF] ;

volatile int _iicDataCount;
volatile int _iicStatus;
volatile int _iicMde;

int _iicPt;

void __irqg liclnt(void);

void Test_lic(void)

{
unsigned int i,j,save_F, save_PF;
static U8 data[ 256];

Uart _Printf("[I11C Test using KS24C080]\n");

save_F=r PCONF;

save_PF=r PUPF;

r PCONF | =0xa; /1 PFO: I | CSCL, PF1:11CSDA
r PUPF | =0x3; [lpull-up disable

pl SR_I'I C=(unsigned)liclnt;
r1 NTMSK=~(BI T_GLOBAL| BIT_I1 C);

r11 CCON=(1<<7)| (0<<6)| (1<<5)| (0xf);

/1 Enable interrupt, |ICCLK=MCLK/ 16, Enable ACK
/1 40Mhz/ 16/ (15+1) = 257Khz

r 11 CADD=0x10; /1 S3C44B0OX sl ave address

ri 1 CSTAT=0x10;

Uart _Printf("Wite test data into KS24C080\n");
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for(i=0;i<256;i++)
W 24C040( 0xa0, (UB)i,i);
for(i=0;i<256;i++)
data[i]=0;

Uart_Printf("Read test data from KS24C080\n");
for(i=0;i<256;i++)
Rd24C040( 0xa0, (U8)i, & data[i]));

for(i=0;i<16;i++)

for(j=0;j<16;]++)
Uart _Printf("%x ",data[i*16+j]);
Uart_Printf("\n");
}

r PCONF=save_F;
r PUPF=save_PF;

}
voi d W 24C040(U32 sl vAddr, U32 addr, U8 dat a)
{
_ii cMbde=W\RDATA,;
_iicPt=0;
_iicData[ 0] =(U8) addr;
_iicDatal 1] =dat a;
_ii cDat aCount =2;
rl1 CDS=sl vAddr;//0Oxa0
ri| CSTAT=0xf0; //MasTx, Start
/1 Clearing the pending bit isn't needed because the pending bit has been cl eared.
whil e(_iicDataCount!=-1);
_ii cMbde=POLLACK;
whil e(1)
ri| CDS=sl| vAddr ;
_iicStatus=0x100;
rl| CSTAT=0xf0; //MasTx, Start
ri 1 CCON=Oxaf; //resunes |IC operation.
whil e(_iicStatus==0x100);
if(!'(_iicStatus&ixl))
break; // when ACK is received
}
rl1 CSTAT=0xd0; //stop MasTx condition
r 11 CCON=0xaf ; /lresunmes 11 C operation.
Del ay(1); //wait until stop condtion is in effect.
/lwite is conpleted.
}

voi d Rd24C040(U32 sl vAddr, U32 addr, U8 *dat a)
{

_ii cMbde=SETRDADDR;

_iicPt=0;

_iicData[ 0] =(U8) addr;

_ii cDat aCount =1;

rl| CDS=sl| vAddr ;
ri | CSTAT=0xf0; //MasTx, Start
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/1 C earing the pending bit

isn't

whil e(_iicDataCount!=-1);

_i i cMode=RDDATA,
_iicPt=0;
_iicDat aCount =1;
rl1 CDS=sl vAddr;

rl | CSTAT=0xbO;
ri | CCON=0Oxaf ;

/I MasRx, St art
//resunmes |1 C operation.

whi |l e(_iicDataCount!=-1);

*data=_iicData[1];

void __irqg liclnt(void)

U32 iicSt,i;
rl_ISPC=BIT_IIC,

iicSt=rl| CSTAT;

if(iicSt&ox8){} //
if(iicSt&ox4){} //
if(iicSt&ox2){} //
if(iicSt&ox1){} //

when
when
when
when

swi tch(_iicMode)
case POLLACK:

_iicStatus=i
br eak;

icSt;

case RDDATA:

bus arbitration is failed.

a slave address is matched with || CADD
a slave address i s 0000000b

ACK isn't received

i f((_iicDataCount--)==0)

_iicData[_iicPt++]=rl|CDS;

r1 1 CSTAT=0x90;
ri | CCON=0Oxaf ;
Del ay(1);

/1 wai t

//stop MasRx condition
/lresunmes |1 C operation.
until stop condtion is in effect.

//too long tinme...

/1 The pending bit wll

br eak;

not be set after

_iicData[ _iicPt++]=rllCDS;

// The | ast

i f((_iicDataCount)==0)

r | CCON=0x2f ;
el se

rl | CCON=0Oxaf ;
br eak;

case WRDATA:

/lresunmes |1 C operation with NOACK

/lresunmes |1 C operation with ACK

i f((_iicDataCount--)==0)

r11 CSTAT=0xdO;

//stop MasTx condition

r 11 CCON=0xaf ; /lresunmes 11 C operation.
Del ay(1); //wait until stop condtion is in effect.
/1 The pending bit will not be set after

br eak;

needed because the pending bit

has been cl eared.

i ssuing stop condition.

data has to be read with no ack.

i ssuing stop condition.

3-104

ELECTRONICS



S3C44B0X RISC MICROCONTROLLER TEST CODES

riICDS=_iicData[_iicPt++]; [/ _iicData[0] has dunmy.

for(i=0;i<10;i++); //for setup tine until rising edge of |1 CSCL
r 11 CCON=0xaf ; /lresunmes |1 C operation.
br eak;

case SETRDADDR:
/[lUart_Printf("[S%]", _iicDataCount);
i f((_iicDataCount--)==0)

break; //11C operation is stopped because of |1 CCON 4]

}

ri1CDS=_iicData[_iicPt++];

for(i=0;i<10;i++); [//for setup tine until rising edge of 11 CSCL
r 11 CCON=0xaf ; /lresunmes 11 C operation.

br eak;

defaul t:
br eak;
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44BTEST : iis.h

#ifndef _ IS H
#define __ IIS H
#i fdef __cplusplus

extern "C' {
#endi f

//void PlayWav(U32 sanpl e, S16 *| Buf, S16 *rBuf, U32 freq);

voi d Pl ayWav(void);

void Initl341(void);
void Test_lis(void);
void Playl341(void);
void Stopl341(void);

/] #def i ne FS2205KHZ
#defi ne FS441KHZ

#i fdef __cpl usplus
}
#endi f

#endif /* _IIS H_*/

44BTEST : iis.c

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\def.h"
#include "..\inc\iis.h"

void _W L3Addr (U8 data);

void WL3Data(U8 data,int halt);
void __irq BDMAO_Done(void);

void __irg RxlInt(void);

#define L3D (0x200)
#define L3M (0x40)
#define L3C (0x80)

#defi ne TESTSI ZE 2000000//1000// 100
//for test

/lstatic short int Buf[TESTSI ZE];

/1 for down

unsi gned char *Buf,*_tenp;

vol atil e unsigned int size=0;

void Test_lis(void)

{

unsigned int i,j,save_A save_C, save_E, save_G save_PC, save_PE, save_PG

ChangePI | Val ue(0x69, 0x17, 0x0) ;
Uart _I nit (45200000, 115200);
Uart _Printf("[I1S test]\n");

save_A=r PCONA; / / L3DATA
save_C=rPCONC; //11S port

/| MCLK=45. 1584M+z <- -

5. 6448MHz* 8
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#i f

save_E=r PCONE; / / CODEC cl k
save_G=r PCONG, / / L3CLK, L3MD
save_PC=r PUPC;

save_PE=r PUPE;

save_PG=r PUPG

( BUSW DTH==32)
Uart _Printf("I1S test should be configured 16bit data bus\n");
return;

#el se [/ / BUSW DTH=16

r PCONC | =0xf f ;
r PUPC | = Oxf;

#endi f

r PCONE=( r PCONE&OXT f f f ) +( 2<<16); // PE: CODECLK
pl SR_BDMAO=( unsi gned) BDMAO_Done;

r | NTMSK=~( Bl T_GLOBAL| Bl T_BDMAO| Bl T_URXDO) ;

[xxxxxx Tx DATA Initialize ****x/

//for test

/*

*/

r NCACHBEO= ( (i nt)Buf>>12) + ( (((int)Buf>>12) +0x100)<<16 );
Uart _Printf("r NCACHBEO=0x%\ n", r NCACHBEOQ) ;
for(i=0;i<TESTSIZE/ 2 ;i +=2)

Buf [i]=i*30
Buf [ i +1] =i *30;

}
for (i =TESTSI ZE/ 2; i <TESTSI ZE; i +=2)

Buf [ i ] =( TESTSI ZE-i ) * 30;
Buf [ i +1] =( TESTSI ZE-i ) * 30;

THOTEEEEE i r i
[/ for down

pl SR_URXDO=( unsi gned) RxI nt ;

Buf =(unsi gned char *)nmal | oc( TESTSI ZE) ;

r NCACHBEO= ( (i nt)Buf>>12) + ( (((int)Buf>>12) +0x200)<<16 );//non-cachable 2MB
Uart _Printf (" r NCACHBEO=0x%\ n", r NCACHBEO) ;

_tenp=Buf;

Uart_Printf("Downl oad the PCM no ADPCM wave file by wkcon2(wi th header)!!\n");
whil e(((unsigned int)_tenp-(unsigned int)Buf)<4)
{

Led_Di spl ay( 0xf);
Del ay(1500);
Led_Di spl ay(0x0);
Del ay(1500);

}

size=*(Buf) | *(Buf+l)<<8 | *(Buf+2)<<16 | *(Buf+3)<<24;

Uart _Printf("\nNow, Downl oading... [FILESIZE: %d( 0)", size);

whil e(((unsigned int)_tenp-(unsigned int)Buf)<size)

Uart _Printf("\b\b\b\b\b\b\b\b%d)", (unsigned int)_tenp-(unsigned int)Buf);
Uart _Printf("\b\b\b\b\b\b\b\b%d)\n", (unsigned int)_tenp-(unsigned int)Buf);

r1 NTVBK | =Bl T_URXDO
si ze=*(Buf +0x2c) | *(Buf+0x2d)<<8 | *(Buf+0x2e)<<16 | *(Buf+0x2f) <<24;

si ze=(si ze>>1) <<1,;
Uart _Printf("sanple size=0x%\n", sizel?2);
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Uart _Printf("\'n[]Now play the wave file\n");

FEEEEEEE bbb bbb b bbb bbb rrrnr g
Initl1341();

/1 for(i=4;i<300;i++)
/1 Uart _Printf("%2x,",*(Buf+i));

[xx**x% BDMAO I nitialize *****x/
//for down
r BDI SRCO=( 1<<30) +( 1<<28) +(ii nt) (Buf +0x30); //Hal f word, i nc, Buf
/1 r BDI SRCO=( 1<<30) +( 1<<28) +(i nt) (Buf +4); //Half word,inc, Buf
//for test
/1 r BDI SRCO=( 1<<30) +( 1<<28) +(i nt) (Buf); /1 Hal f word,inc, Buf
r BDI DESO=( 1<<30) +(3<<28) +( (i nt)IISFIF); //MIOfix, |ISFIF
//for down
r BDI CNTO=( 1<<30) +( 1<<26) +( 3<<22) +( 1<<21) +( 1<<20) +si ze;
//for test
/1 r BDI CNTO=( 1<<30) +( 1<<26) +( 3<<22) +(1<<21) +( 1<<20) +TESTSI ZE*2;
/liis,reserve, done_int,auto-rel oad/start, DMA enabl e, COUNT
rBDCONO = 0x0<<2;

[***x%% || S Initialize ****x**/

rl1 SCON=0x22; /1 Tx DVA enabl e, Rx idl e, prescal er enabl e

rl 1 SMOD=0x89; /1l Master, Tx, L-ch=low, iis, 16bit ch., codecl k=256fs, | rck=32fs
/1 ri1 SPSR=0x11; //Prescal er_A/ B enabl e, value=1

rl1 SPSR=0x33; /1 Prescal er _A/B enabl e, val ue=3

r11 SFCON=0xa00; //Tx/ Rx DMA, Tx/ Rx FIFO --> start piling....

Uart _Printf("Push any key to exit!!!\n");
[**xxxx || S Tx Start **xx*x/

ri1 SCON | =0x1;

while(!Uart_GetKey());

/****** IISTX Stop ******/

r1 1 SCON=0x0; /111S stop

r BDI CNT0=0x0; /1 BDMA st op
/1 for down

free(Buf);

Cache_Fl ush();

r NCACHBEO=0xO0;

si ze=0;

r PCONA=save_A;
r PCONC=save_C;
r PCONE=save_E;
r PCONG=save_G
r PUPC=save_PC;
r PUPE=save_PE;
r PUPG=save_PG

r | NTMSK=BI T_GLOBAL;
ChangeP! | Val ue( 0x34, 0x3, 0x1) ; / / Fi n=10MHz, Fout =60M+z
Uart I nit (0, 115200);

}

void Initl341(void)
{
[****** Port |nitialize ******/
r PCONA = Ox1ff; //PA9(out):L3D
r PCONG = 0x5000; /1 PG6: L3M PG7: L3C
rPUPG | = 0xcO; //disable(pull-up)
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r PDATG = L3M L3C,

/1 L3MFH(start condition)

/1 L3C=H(start condition)

[****xx* | 3 |nterface ***x***/

_W L3Addr (0x14+2);
#i f def FS441KHZ

_W L3Dat a( 0x60, 0);
#el se

_W L3Dat a( 0x40, 0);
#endi f

_W L3Addr (0x14+2);
#i f def FS441KHZ

_W L3Dat a( 0x20, 0);
#el se

_W L3Dat a( 0x00, 0);
#endi f

_W L3Addr (0x14+2);
_W L3Dat a(0x83, 0) ;

//status (000101xx+10)
//0,1,10,000,0 reset, 256fs,no DCfilter,iis

//0,1,00,000,0 reset,512fs,no DCfilter,iis

//status (000101xx+10)
/10,0,10,000,0 no reset, 256fs,no DCfilter,iis

//0,0,00,000,0 no reset,512fs,no DCfilter,iis

//status (000101xx+10)

/11,0,0,0,0,0,11 OGS=0, | GS=0, ADC_NI, DAC NI, sngl speed, AonDon

}
void _WL3Addr (U8 data)
{
U32 vPdata = 0xO0; /1 L3D=L
U32 vPdatg = 0xO0; /1 L3MEL(i n address node)/L3C=L
S32 i,j;
r PDATG = vPdat g; /1 L3MEL
r PDATG | = L3C;, //L3C=H
for(j=0;j<4;j++); //tsu(L3) > 190ns
[/ PA9: L3D PG5: L3M PGr: L3C
for(i=0;i<8;i++)
{
i f(data&0x1l)//if data bit is 'H
r PDATG = vPdat g; /1 L3C=L
r PDATA = L3D; /] L3D=H
for(j=0;j<4;j++); //tcy(L3) > 500ns
r PDATG = L3(C; /1 L3C=H
r PDATA = L3D; /] L3D=H
for(j=0;j<4;j++); //tcy(L3) > 500ns
}
el se /lif data bit is 'L
{
r PDATG=vPdat g; //L3C=L
r PDATA=vPdat a; //L3D=L
for(j=0;j<4;j++); //tcy(L3) > 500ns
r PDATG=L3C, //L3C=H
r PDATA=vPdat a; //L3D=L
for(j=0;j<4;j++); //tcy(L3) > 500ns
data >>=1;
}
r PDATG=L3C| L3M //L3M=H, L3C=H
}

ELECTRONICS

3-109



TEST CODES S3C44B0OX RISC MICROCONTROLLER

void WL3Data(U8 data,int halt)
{
U32 vPdata = 0x0; /1 L3D=L
U32 vPdatg = 0xO0; /1 L3M L3C=L
S32 i,j;
if(halt)
r PDATG=L3C, /1 L3C=H(while tstp, L3 interface halt condition)
for(j=0;j<4;j++); /ltstp(L3) > 190ns
r PDATG=L3C| L3M /1 L3MEH(i n data transfer node)
for(j=0;j<4;j++); //tsu(L3)D > 190ns
/1 PA9: L3MODE PG6: L3DATA PG7: L3CLOCK
for(i=0;i<8;i++)
i f(data&0x1) /lif data bit is 'H
r PDATG=L3M /1 L3C=L
r PDATA=L3D; /1 L3D=H
for(j=0;j<4;j++); //tcy(L3) > 500ns
r PDATG=L3C| L3M /1 L3C=H, L3D=H
r PDATA=L3D;
for(j=0;j<4;j++); //tcy(L3) > 500ns
el se /lif data bit is 'L
r PDATG=L3M /1 L3C=L
r PDATA=vPdat g; //L3D=L
for(j=0;j<4;j++); //tcy(L3) > 500ns
r PDATG=L3C| L3M /1 L3C=H
r PDATA=vPdat g; //L3D=L
for(j=0;j<4;j++); //tcy(L3) > 500ns
dat a>>=1;
}
r PDATG=L3C| L3M //L3M=H, L3C=H
}

void __irq BDMAO_Done(voi d)

r1_I SPC=BI T_BDMAO; //cl ear pending bit
W UTXHO("' . ");

}

void __irqg Rxlnt(void)
ri_1 SPC=BI T_URXDO ; /lclear pending bits

* tenp++=RAURXHO() ;
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44BTEST : Icd.h

#ifndef _ LCD H
#define _ LCD H

voi d MoveVi ewPort (i nt depth)
voi d Test_LcdMono(voi d);
void Test_Lcd&A(voi d)

voi d Test_LcdGl6(void);

voi d Test_LcdCol or (voi d);

#endif /* _LCD H_*/

44BTEST : Icd.c

#i ncl ude <string. h>
#include "..\inc\def.h"

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\lcdlib.h"
#include "..\inc\glib.h"
#include "..\inc\lcd. h"

voi d Test_LcdMono(voi d);
void Test_Lcd&A(voi d)
voi d Test_LcdGl6(void);
voi d Test_LcdCol or (voi d);

voi d Test_LcdMono(voi d)

{
int i,j;
Lcd_I ni t ( MODE_MONO) ;
dib_Init(MDE_MONO ;

Uart _Printf("[Mno(1lbit/1lpixel) LCD Test]: Press Any Key!\n");

dib_dearScr(0);
for(j=0;j<LCD_YSIZE; | +=16)
for(i=0;i<LCD_XSIZE;i +=16)

Gib_FilledRectangl e(i,j,i+15,]+15, ((j+i)/16)%R);

Uart _Printf("Mno test 1. Press any key!\n");
Uart _Getch();

Gib_CearScr(0);

G ib_FilledRectangl e(160, 0, 319, 239, 1);

Uart _Printf("Mno test 2. Press any key!\n");
Uart_Getch();

Gib_CearScr(0);
dib_Rectangl e(0, 0, 319, 239, 1); /Il #0
dib_Line(0,0, 319, 239, 1); /1 00
dib_Line(0, 239, 319,0,1);

d i b_Rect angl e(0+320, 0, 319+320, 239, 1) ; [l O#
dib_Line(0+320, 0, 319+320, 239, 1); /1 00
dib_Line(0+320, 239, 319+320, 0, 1);

A ib_FilledRectangl e(50+320, 50, 269+320, 189, 1) ;
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A i b_Rectangl e(0, 0+240, 319, 239+240, 1) ; /1 00
dib_Line(0, 0+240, 319, 239+240, 1) ; /1 #0
dib_Line(0,239+240, 319, 0+240, 1);

dib_FilledRectangl e(50, 50+240, 269, 189+240, 1) ;

G i b_Rect angl e(0+320, 0+240, 319+320, 239+240, 1) ; /1 00
dib_Line(0+320, 0+240, 319+320, 239+240, 1) ; /1 O#
G ib_Line(0+320, 239+240, 319+320, 0+240, 1) ;

d i b_Rect angl e(50+320, 50+240, 269+320, 189+240, 1) ;

Uart _Printf("Virtual Screen Test(Mno). Press any key[ijkm\r]!\n");
MoveVi ewPor t ( MODE_MONO) ;

Lcd_MoveVi ewPort (0, 0, MODE_MONO) ;

void Test_Lcd&A(voi d)

{
int i,j,k;

Led_I ni t (MODE_GA) ;
Gib_Init(MDE G4);

Uart _Printf("[4gray(2bit/1pixel) LCD Test]: Press Any Key!\n");

Gib_CearScr(0);

] =0;
for(i=0;i<320;i+=80)
Aib_FilledRectangl e(0+i, 0, 79+i,239,j ++);
Uart _Printf("4 gray node test 1. Press any key!\n");
Uart_Getch();

Gib_CearScr(0);
] =0;
for(i=0;i<320;i+=80)

Gib_FilledRectangl e(0+i, 0, 79+i,119,j);
Adib_FilledRectangl e(0+i, 120, 79+i, 239, 3-j);
j ++;

Uart _Printf("4 gray node test 2. Press any key!\n");
Uart _Getch();

Gib_CearScr(0);
] =0;
for(i=0;i<240;i+=60)

GAib_FilledRectangle(i,i,i+59,i+59,j);
j ++;

Uart _Printf("4 gray node test 3. Press any key!\n");
Uart _Getch();
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dib_dearScr(0);
k=0;
for (i =160; i <480; i +=80)

for (j =120; j <360; j +=60)

dib_FilledRectangle(i,j,i+79,j+59, k%) ;
kK++;

k+=2;;
}

/1 #0

/1 00

d i b_Rectangl e(0, 0, 319, 239, 3);
dib_Line(0,0, 319, 239, 3);
dib_Line(0, 239, 319,0, 3);

/1 O#

/1 00

d i b_Rectangl e(0+320, 0, 319+320, 239, 3);
dib_Line(0+320, 0, 319+320, 239, 3);
dib_Line(0+320, 239, 319+320, 0, 3);

/1 00

/1 #0

d i b_Rectangl e( 0, 0+240, 319, 239+240, 3);
dib_Line(0, 0+240, 319, 239+240, 3) ;
dib_Line(0,239+240, 319, 0+240, 3);

/1 00

/1 O#

d i b_Li ne(0+320, 0+240, 319+320, 239+240, 3) ;

dib_Li ne(0+320, 239+240, 319+320, 0+240, 3) ;

d i b_Rect angl e(50+320, 50+240, 269+320, 189+240, 3) ;

Uart _Printf("Virtual Screen Test(4 gray). Press any key[ijkm\r]!\n");
MoveVi ewPort (MODE_(A) ;

Lcd_MoveVi ewPort (0, 0, MODE_A4) ;

voi d Test_LcdGL6(voi d)

{
int i,j,k;

Lcd_I ni t (MODE_GL6) ;
dib_lI nit(MODE_GL6);

Uart _Printf("[16 gray(4bit/1pixel) LCD Test]: Press Any Key!\n");

Gib_CearScr(0);
j =0;
for(i=0;i<320;i+=20)
Aib_FilledRectangl e(0+i, 0, 19+i,239,j ++);
Uart _Printf("16 gray node test 1. Press any key!\n");
Uart_Getch();

Uart _Printf("16 gray color viewi ng. Press any key 16 tines.\n");
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j =0;
Gib_CearScr(0);
for(i=0;i<16;i++)

Gib_FilledRectangl e(0,0, 319, 239,i);
Uart _Printf("Col or nune%\n",i);
Uart_Getch();

}

dib_dearScr(0);
j =0;
for(i=0;i<320;i+=20)

Gib_FilledRectangl e(0+i, 0, 19+i,119,j);
dib_FilledRectangl e(0+i, 120, 19+, 239, 15-j);
j ++;

Uart _Printf("16 gray node test 2. Press any key!\n");
Uart_Getch();

dib_dearScr(0);
j =0;
for(i=0;i<240;i+=30)

GAib_FilledRectangle(i,i,i+29,i+29,j);
Gib_FilledRectangl e(i +110,i,i+29+110,i +29,j +8);
j ++;

}

Uart _Printf("4 gray node test 3. Press any key!\n");
Uart _Getch();

Gib_CearScr(0);

k=0;
for(i=160;i <480;i +=40)

for (j =120; j <360; j +=30)

GAib_FilledRectangle(i,j,i+39,]+29, kd6);
kK++;
}
}

/1 #0

/1 00

dib_Rectangl e(0, 0, 319, 239, 15);
dib_Line(0,0, 319, 239, 15);
dib_Line(0, 239, 319, 0, 15);

/1 O#

/1 00

d i b_Rect angl e(0+320, 0, 319+320, 239, 15);
dib_Line(0+320, 0, 319+320, 239, 15);
dib_Line(0+320, 239, 319+320, 0, 15);

/1 00

/1 #0

d i b_Rectangl e( 0, 0+240, 319, 239+240, 15) ;
dib_Line(0, 0+240, 319, 239+240, 15) ;
dib_Line(0, 239+240, 319, 0+240, 15) ;
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/1 00

/1 O#

d i b_Rect angl e( 0+320, 0+240, 319+320, 239+240, 15) ;
d i b_Li ne(0+320, 0+240, 319+320, 239+240, 15);
dib_Li ne(0+320, 239+240, 319+320, 0+240, 15);

d i b_Rect angl e(50+320, 50+240, 269+320, 189+240, 15) ;

Uart _Printf("Virtual Screen Test(16 gray). Press any key[ijkm\r]!\n");
MoveVi ewPor t ( MODE_G16) ;

Lcd_MoveVi ewPort (0, 0, MODE_G16) ;

voi d Test_LcdCol or (voi d)

{
int i,j,k;
r PDATE=r PDATE&~( 1<<5) | (1<<5); / | GPE5=H
r PCONE=r PCONE&~( 3<<10) | (1<<10); / | GPE5=0ut put

r PCONC=r PCONC&~( Oxf f <<8) | (Oxff<<8);//GPC[4:7] => VD[ 7: 4]

Uart _Printf("[(240x3)x320 COLOR STN LCD TEST]\n");

Uart _Printf (" R 0O 7\n");
Uart _Printf("GO B0:1 BO:1 BO:1 \n");
Uart _Printf("G . 2:3 2:3 2:31\n");
Uart _Printf("G. B0:1 BO:1 BO:1 \n");
Uart _Printf("G . 2:3 2:3 2:31\n");
Uart _Printf("G. B0:1 BO:1 BO:1 \n");
Uart _Printf("G 7 2:3 2:3 2:31\n");

Lcd_| ni t (MODE_COLOR) ;
Gib_Init(MODE_COLOR);

Gib_CearScr(0);
for(j=0;j<320;]j ++)
for(i=0;i<240;i ++)
{ / | RRRGGGBB
Put Pi xel ( i,j,((i/30)<<5)+((j/40)<<2)+((i/15)&0x1)+(((j/20)&0x1)<<1) );

}
Uart_Printf("256 color node test 1. Press any key!\n");
Uart _Getch();

G ib_C earScr(0);
k=0;
for(i=160;i<480;i +=20)

for (j =120; j <360; j +=15)

Gib_FilledRectangl e(i,j,i+19,j+14,Kk);
kK++;
}
}

/1 #0

/1 00

dib_Rectangl e(0, 0, 319, 239, 255);
dib_Line(0,0, 319, 239, 255);
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dib_Line(0, 239, 319, 0, 255) ;

/1 O#

/1 00

d i b_Rect angl e( 0+320, 0, 319+320, 239, 255) ;
G i b_Li ne(0+320, 0, 319+320, 239, 255) ;

d i b_Li ne(0+320, 239, 319+320, 0, 255) ;

/1 00

)

d i b_Rect angl e( 0, 0+240, 319, 239+240, 255) ;
dib_Line(0, 0+240, 319, 239+240, 255) ;
dib_Line(0, 239+240, 319, 0+240, 255) ;

/1 00

/1 O#

d i b_Rect angl e( 0+320, 0+240, 319+320, 239+240, 255) ;
G i b_Li ne(0+320, 0+240, 319+320, 239+240, 255) :

dib_Li ne(0+320, 239+240, 319+320, 0+240, 255)

d i b_Rect angl e( 50+320, 50+240, 269+320, 189+240, 255) ;

Uart_Printf("Virtual Screen Test (256 color). Press any key[ijkm\r]!\n");
MoveVi ewPor t ( MODE_COLCOR) ;

Lcd_MoveVi ewPort (0, 0, MODE_COLOR) ;

voi d MoveVi ewPort (i nt depth)

{
i nt vx=0, vy=0, vd;
vd=(dept h==1) *16+( dept h==4) *8+( dept h==16) * 4+( dept h==256) * 2;
whi | e(1)
switch(Uart_GCetch())
{
case 'i':
i f(vy>=vd)vy-=vd;
br eak;
case 'j'
i f(vx>=vd)vx-=vd;
br eak;
case 'k':
i f (vX<=SCR_XSI ZE- LCD_XSI ZE- vd) vx+=vd;
br eak;
case 'ni:
i f(vy<=(SCR_YSI ZE- LCD_YSI ZE- vd) ) vy+=vd;
br eak;
case '\r':
return;
defaul t:
br eak;
}
Uart _Printf("vx=9%3d, vy=93d\ n", vx, vy);
Lcd_MoveVi ewPort (vX, vy, dept h);
}
}
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/************************ for Only test **********************/

#def i
#def i
#def i
#def i

#def i
#def i

unsi gned i nt

ne
ne
ne
ne

ne
ne

BUFFERO_PREPARED (0)
BUFFERL_PREPARED (1)
BUFFERO_USED (2)
BUFFERL_USED (3)

MBD(n) ((n) & Ox1fffff)
MVAL 1

3)
(*frameBuffer256_2)[ SCR_XSI ZE/ 4] ;

voi d MoveVi ewPort 2(i nt depth)

{

int vx=0,vy=0, vd;

U32 addr;
char

key;

int state=BUFFERO_USED;
vd=(dept h==1) *16+( dept h==4) *8+( dept h==16) *4+( dept h==256) *2

whi | e( 1)

whi | e( 1)

}

key=Uart _GCet Key();
i f (key! =0) br eak;

i f (st at e==BUFFER1_USED)
{//set the franme buffer as BUFFER1l

st at e=BUFFERO_ PREPARED,

whi | e((r LCDCON1>>22)==0); // if x>64

addr =(U32) f raneBuf f er 256+( vx/ 1) +vy* ( SCR_XSI ZE/ 1) ;

r LCDSADDR1= (0x3<<27) | ( (addr>>22)<<21 ) | MbD(addr>>1);

/'l 256-col or, LCDBANK, LCDBASEU

r LCDSADDR2= MBD( ( ( addr +( SCR_XSI ZE*LCD_YSI ZE) ) >>1)) | (MAL<<21);

i f (st at e==BUFFERO_USED)
{//set the franme buffer as BUFFERO

}

st at e=BUFFER1_ PREPARED,

whi | e((r LCDCON1>>22) ==0); // if x>64

addr =(U32) f raneBuf f er 256_2+( vx/ 1) +vy* ( SCR_XSI ZE/ 1) ;

r LCDSADDR1= (0x3<<27) | ( (addr>>22)<<21 ) | MbD(addr>>1);

/'l 256-col or, LCDBANK, LCDBASEU

r LCDSADDR2= MbD( ( (addr +( SCR_XSI ZE*LCD_YSI ZE)) >>1)) | ( MWAL<<21);

i f ((r LCDCON1>>22) ==0)

i f(stat e==BUFFERO_PREPARED) st at e=BUFFERO_USED,;
i f(stat e==BUFFER1_PREPARED) st at e=BUFFER1_USED,;

swi t ch(key)
{

case

case

i f (vy>=vd) vy- =vd:;
brgak;

i f (vx>=vd)vx-=vd;
br eak;

case

k'

i f (vx<=SCR_XSI ZE- LCD_XSI ZE- vd) vx+=vd;
br eak;

ELECTRONICS

3-117



TEST CODES S3C44B0OX RISC MICROCONTROLLER

case 'm:
i f(vy<=(SCR_YSI ZE- LCD_YSI ZE- vd) ) vy+=vd;
br eak;
case '\r':
return;
defaul t:
br eak;

}
Uart _Printf("vx=%3d, vy=9%3d\ n", vx, vy);
Lcd_MoveVi ewPort (vX, vy, dept h);

voi d Test_LcdCol or 2(voi d)

t
int i,j,k;
r PDATE=r PDATE&~( 1<<5) | (1<<5); /| GPE5=H
r PCONE=r PCONE&~( 3<<10) | (1<<10); /| GPE5=0ut put

r PCONC=r PCONC&~( Oxf f <<8) | (Oxff<<8);//GPC[4:7] => VD[ 7: 4]
Uart _Printf("[(240x3)x320 Color STN Virtual Screen & 2 Frame Buffers Test]\n");

Lcd_Ini t (MODE_COLCR) ;
f rameBuf f er 256_2=(unsi gned int (*)[ SCR_XSI ZE/ 4] ) mal | oc( SCR_XSI ZE/ 1* SCR_YSI ZE) ;

i f((U32)franeBuffer256==0x0)return;
i f((U32)franmeBuffer256_2==0x0)return;

Gib_Init(MDE_COLOR);
dib_dearScr(0);

G ib_C earScr(0);
k=0;
for(i=160;i<480;i +=20)

for (j =120; j <360; j +=15)

Gib_FilledRectangl e(i,j,i+19,j+14,Kk);
kK++;
}
}

/1 #0

/1 00

dib_Rectangl e(0, 0, 319, 239, 255);
dib_Line(0,0, 319, 239, 255);
dib_Line(0, 239, 319, 0, 255);

/1 O#
/1 00

d i b_Rect angl e( 0+320, 0, 319+320, 239, 255) ;
G ib_Li ne(0+320, 0, 319+320, 239, 255) ;

d i b_Li ne(0+320, 239, 319+320, 0, 255) ;

/1 00

/1 #0

d i b_Rect angl e( 0, 0+240, 319, 239+240, 255) ;
dib_Line(0, 0+240, 319, 239+240, 255) ;
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dib_Line(0, 239+240, 319, 0+240, 255) ;

/1 00

/1 O#

d i b_Rect angl e( 0+320, 0+240, 319+320, 239+240, 255) ;
G i b_Li ne(0+320, 0+240, 319+320, 239+240, 255) :

d i b_Li ne(0+320, 239+240, 319+320, 0+240, 255) :

d i b_Rect angl e( 50+320, 50+240, 269+320, 189+240, 255) ;

for(i=0;i<720/4;i ++)
for(j=0;]j<960;]j++)

frameBuffer256_2[j][i]=frameBuffer256[j][i];
}

Uart _Printf("Virtual Screen Test (256 color). Press any key[ijkm\r]!I\n");
MoveVi ewPor t 2( MODE_COLOR) ;

Lcd_MoveVi ewPort (0, 0, MODE_COLOR) ;
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44BTEST : Icdlib.h

#i fndef _ LCDLIB H _
#define _ LCDLIB H _

#i

voi d
voi d

nclude "..\inc\option.h"

#defi ne
#defi ne
#defi ne
#defi ne

Led_Init(int depth);
Lcd_MoveVi ewPort (i nt vx,int vy,int depth);

MODE_MONO (1)
MODE_GA

MODE_GL6  (16)
MODE_COLOR ( 256)

(4)

#i f (LCD_TYPE==M.CD_320_240)

#defi ne
#defi ne

#defi ne
#defi ne

SCR_XSI ZE  (640)
SCR_YSI ZE  (480)

LCD_XSI ZE  (320)
LCD_YSI ZE  (240)

#el i f (LCD_TYPE==CLCD 240_320)

#defi ne
#defi ne

#defi ne
#defi ne
#endi f

extern
extern
extern
extern

SCR_XSI ZE  (640)
SCR_YSI ZE  (480)

LCD_XSI ZE  (240)
LCD_YSI ZE  (320)

unsi gned i nt
unsi gned i nt

unsi gned i nt

#endif /* LCDLIB H_*/

44BTEST : Icdlib.c

#i
#i
#i
#i
#i
#i
#i

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

nclude "..

<stri
"o\
"o\
"o\
"o\
"o\
\i

ng. h>

nc\ 44b. h"
nc\ 44bli b. h"
nc\ def. h"
nc\l cd. h"
nc\lcdlib. h"
nc\glib. h"

(*frameBuf fer 1) [ SCR_XSI ZE/ 32
(*frameBuffer4)[ SCR_XSI ZE/ 16
unsigned int (*franeBuffer16)[ SCR_XSI ZE/ 8
(*frameBuf f er 256) [ SCR_XSI ZE/

]
]
|
4

]

/1 SCR_XSI ZE, SCR_YSI ZE, LCD_XSI ZE, LCD_YSI ZE are defined in lcd. h

#defi ne

#defi ne
#defi ne
#defi ne
#defi ne

#defi ne

MBD(Nn) ((n) & Ox1fffff)

ARRAY _
ARRAY_
ARRAY_
ARRAY_

HOZVAL

SI ZE_MONO
SI ZE_G4

SI ZE_G16

SI ZE_COLOR

( SCR_XSI ZE/ 8* SCR_YSI ZE)
( SCR_XSI ZE/ 4* SCR_YSI ZE)
( SCR_XSI ZE/ 2* SCR_YSI ZE)
( SCR_XSI ZE/ 1* SCR_YSI ZE)

(LCD_XSI ZE/ 4- 1)
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#def i ne HOZVAL_COLOR (LCD_XSI ZE*3/ 8-1)

#define LI NEVAL (LCD_YSI ZE-1)

#defi ne MVAL (13)

#defi ne CLKVAL_MONO (13) //60Whz, CLKVAL=19 ->78.6Hz

#defi ne CLKVAL_G4 (9) /] 40Nnhz, CLKVAL=9 ->110Hz

#define CLKVAL_GL6 (10) //40Whz, CLKVAL=10 ->101Hz
11 9 ->112Hz

/| #define CLKVAL_COLOR (7) /] 40Nhz

#defi ne CLKVAL_COLOR (10) //60Mz

void Ledlnit(int color);

unsigned int ( ]
unsigned int ( ]
unsigned int (*franmeBuffer16)[ SCR_XSI ZE/ 8]
unsigned int ( 4

*frameBuf f er 1) [ SCR_XSI ZE/ 32
*frameBuf f er 4) [ SCR_XSI ZE/ 16

*f r ameBuf f er 256) [ SCR_XSI ZE/ 4]

#define MVAL_USED 0

void Led_Init(int depth)

{

/1320x240 1bit/ 1pi xel LCD

swi t ch(dept h)
{

case 1:

i f((U32)franeBuffer1==0)
{

/1 The total frame nmenory should be inside 4MB.

[/ For exanple, if total nenory is 8MB, the frane nmenory

/1 shoul d be in 0xcO000000~0xc3fffff or c400000~c7fffff.

//But, the follow ng code doesn't neet this condition(4MB)

/1if the code size & location is changed..

frameBuf f er 1=(unsi gned int (*)[SCR _XSI ZE/ 32] ) mal | oc( ARRAY_SI ZE_MONO) ;

}

r LCDCON1=( 0) | (1<<5) | ( M\VAL_USED<<7) | (0x3<<8) | (0x3<<10) | ( CLKVAL_MONO<<12);
/1 disabl e, 4B_SNG._SCAN, WDLY=8cl k, W.H=8clI k,

r LCDCON2=( LI NEVAL) | (HOZVAL<<10) | (10<<21);
/1 LI NEBLANK=10 (wi thout any cal cul ati on)

r LCDSADDR1= (0x0<<27) | ( ((U32)frameBuffer1>>22)<<21 ) | MD((U32)frameBuffer1>>1);
/1 monochrone, LCDBANK, LCDBASEU

r LCDSADDR2= MbD( (((U32)frameBuffer1+(SCR_XSI ZE*LCD_YSI ZE/ 8))>>1) ) | (MVAL<<21);

r LCDSADDR3= (LCD_XSI ZE/ 16) | ( ((SCR_XSI ZE-LCD XSl ZE)/ 16) <<9 );

r LCDCON1=( 1) | (1<<5) | ( MVAL_USED<<7) | ( 0x3<<8) | (0x3<<10) | ( CLKVAL_MONO<<12) ;
/'l enabl e, 4B_SNG._SCAN, WDLY=8cl k, W.H=8clI k,
br eak;

case 4:

i f((U32)franeBuffer4==0)
{

/1 The total frame nmenory should be inside 4MB.

[/l For exanple, if total nenory is 8MB, the frane nmenory

//shoul d be in 0xcO000000~0xc3fffff or c400000~c7fffff.

//But, the follow ng code doesn't neet this condition(4MB)

/1if the code size & location is changed..

frameBuf f er4=(unsi gned int (*)[SCR_XSIZE/ 16]) mal | oc( ARRAY_SI ZE_(A) ;
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r LCDCON1=( 0) | (1<<5) | ( M\VAL_USED<<7) | (0x3<<8) | (0x3<<10) | (CLKVAL_(4<<12);
/1 disabl e, 4B_SNG._SCAN, WDLY=8cl k, W.H=8cl| k,

r LCDCON2=( LI NEVAL) | (HOZVAL<<10) | (10<<21);
/1 LI NEBLANK=10 (wi thout any cal cul ation)

r LCDSADDR1= (0x1<<27) | ( ((U32)frameBuffer4>>22)<<21 ) | MD((U32)frameBuffer4>>1);
/1 4-gray, LCDBANK, LCDBASEU

r LCDSADDR2= MbD( (((U32) fr ameBuf f er 4+( SCR_XSI ZE*LCD_YSI ZE/ 4) ) >>1)) | (MAL<<21l);

r LCDSADDR3= (LCD_XSI ZE/8) | ( ((SCR_XSI ZE-LCD XSl ZE)/ 8) <<9 );

/1 The followi ng value has to be changed for better display.
/1 Select 4 | evels anong 16 gray |evels.

r BLUELUT=0xf a40;

r DI THMODE=0xO0;
rDP1_2 =0xaba5;

r DP4_7 =0xba5da65;
r DP3_5 =0xabab5f;
rDP2_3 =0xd6b;

r DP5_7 =0xeb7b5ed,;
r DP3_4 =0x7dbe;
rDP4_5 =0x7ebdf;
rDP6_7 =0x7f df bf e;

r LCDCON1=( 1) | (1<<5) | ( MVAL_USED<<7) | (0x3<<8) | (0x3<<10) | ( CLKVAL_(#A<<12);
/'l enabl e, 4B_SNG._SCAN, WDLY=8cl k, W.H=8clI k,
br eak;

case 16:

/ *

/ *

i f ((U32)frameBuffer16==0)
{

/1 The total frame nmenory should be inside 4MB.

[/l For exanple, if total nenory is 8MB, the frane nmenory

/1 shoul d be in 0xcO000000~0xc3fffff or c400000~c7fffff.

/1But, the follow ng code doesn't neet this condition(4MB)

/1if the code size & location is changed..

frameBuf f er 16=(unsigned int (*)[SCR _XSIZE/ 8] ) mal | oc( ARRAY_SI ZE_GL16) ;
}

/1 The followi ng value has to be changed for better display.
r DI THMODE=0x1223a; //philips

rDP1_2 =0x5a5a;

rDP4_7 =0x366¢d9b;

r DP3_5 =0xdaba7;

r DP2_3 =0xad7;

r DP5_7 =0xf eda5b7;

r DP3_4 =0xebd7;

rDP4_5 =0xebf d7;

rDP6_7 =0x7ef df bf; */

/1 r DI THMODE=0x12210;
r DI THMODE=0xO0;
rDP1_2 =0xaba5;

r DP4_7 =0xba5da65;

r DP3_5 =0xababf;
rDP2_3 =0xd6b;

r DP5_7 =0xeb7b5ed,;

r DP3_4 =0x7dbe;
rDP4_5 =0x7ebdf;
rDP6_7 =0x7fdfbfe;*/
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r DI THMODE=0x12210;
/1 r DI THMODE=0x0;
rDP1_2 =0xaba5;

r DP4_7 =0xba5da65;
r DP3_5 =0xabab5f;
rDP2_3 =0xd6b;

r DP5_7 =0xeb7b5ed,;
r DP3_4 =0x7dbe;
rDP4_5 =0x7ebdf;

r DP6_7 =0x7f df bf e;

r LCDCON1=( 0) | ( 1<<5) | ( M\VAL_USED<<7) | (0x3<<8) | (0x3<<10) | (CLKVAL_G16<<12);
/] disabl e, 4B_SNG._SCAN, WDLY=8cl k, W.H=8cI k,

r LCDCON2=( LI NEVAL) | (HOZVAL<<10) | (10<<21);
/1 LI NEBLANK=10 (wi thout any cal cul ation)

r LCDSADDR1= (0x2<<27) | ( ((U32)franeBuffer16>>22)<<21 ) |

MeD( (U32) f rameBuf f er 16>>1) ;

/1 16-gray, LCDBANK, LCDBASEU

r LCDSADDR2= MbDY( ( ( (U32) f r ameBuf f er 16+( SCR_XSI ZE*LCD_YSI ZE/ 2) ) >>1)) | (MAL<<21);

r LCDSADDR3= (LCD_XSI ZE/4) | ( ((SCR_XSI ZE- LCD_XS| ZE)/ 4) <<9 );
r LCDCON1=( 1) | ( 1<<5) | ( MVAL_USED<<7) | (0x3<<8) | (0x3<<10) | ( CLKVAL_Gl16<<12) ;

/'l enabl e, 4B_SNG._SCAN, WDLY=8cl k, W.H=8clI k,
br eak;

case 256:

i f((U32)franmeBuffer256==0)
{

/1 The total frame nmenory should be inside 4MB.

/1 For exanple, if total nenory is 8MB, the frane nmenory

/1 shoul d be in 0xcO000000~0xc3fffff or c400000~c7fffff.

//But, the follow ng code doesn't neet this condition(4MB)

/1if the code size & location is changed..

frameBuf f er 256=(unsi gned int (*)[ SCR_XSI ZE/ 4] ) mal | oc( ARRAY_SI ZE_COLOR) ;
}

r LCDCON1=( 0) | ( 2<<5) | ( MVAL_USED<<7) | ( 0x3<<8) | (0x3<<10) | ( CLKVAL_COLOR<<12) ;
/1 disabl e, 8B_SNGL_SCAN, WDLY=8cl k, W.H=8c| k,

r LCDCON2=( LI NEVAL) | ( HOZVAL_COLOR<<10) | (10<<21);
/1 LI NEBLANK=10 (wi thout any cal cul ation)

r LCDSADDRL= (0x3<<27) | ( ((U32)franeBuffer256>>22)<<21 ) |

MeD( (U32) f r ameBuf f er 256>>1) ;

/] 256-col or, LCDBANK, LCDBASEU

r LCDSADDR2= MBDY( ( ( (U32) f r ameBuf f er 256+( SCR_XSI ZE¥LCD_YSI ZE) ) >>1)) | (MWAL<<21);

r LCDSADDR3= (LCD_XSI ZE/2) | ( ((SCR_XSI ZE-LCD_XSI ZE)/ 2)<<9 );
/1 The followi ng value has to be changed for better display.

r REDLUT =0xf db96420;
r GREENLUT=0xf db96420;
r BLUELUT =0xf b40;

r DI THMODE=0xO0;
rDP1_2 =0xaba5;

r DP4_7 =0xba5da65;
r DP3_5 =0xababf;
rDP2_3 =0xd6b;

r DP5_7 =0xeb7b5ed,;
r DP3_4 =0x7dbe;
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rDP4_5 =0x7ebdf;
rDP6_7 =0x7f df bf e;

r LCDCON1=( 1) | ( 2<<5) | ( MVAL_USED<<7) | (0x3<<8) | (0x3<<10) | ( CLKVAL_COLOR<<12) ;
/1 enabl e, 8B_SNGL_SCAN, WDLY=8cl k, W.H=8c| k,

br eak;

defaul t:
br eak;
}

void Lcd_MoveVi ewPort (i nt vx,int vy,int depth)

U32 addr;
swi t ch(dept h)
{

case 1:
/1 LCDBASEU, LCDBASEL register has to be changed before 12 words before the end of
VLI NE.
/1 1In nmono node, x=320 is 10 words, So, W can't change LCDBASEU, LCDBASEL
/1 during LI NECNT=1~0 at nono node.

/1 The processor node shoul d be superviser node.
Di sabl el nterrupt();

#if (LCD_XSI ZE<512)

whil e((r LCDCON1>>22)<=1); // if x<512
#el se

whi | e((r LCDCON1>>22)==0); // if x>512 ((12+4)*32)
#endi f

addr =(U32) f raneBuf f er 1+( vx/ 8) +vy* ( SCR_XSI ZE/ 8) ;
r LCDSADDR1= (0x0<<27) | ( (addr>>22)<<21 ) | MbD(addr>>1);
/1 monochrone, LCDBANK, LCDBASEU
r LCDSADDR2= MBD( ( (addr+( SCR_XSI ZE*LCD_YSI ZE/ 8))>>1) ) | (MVAL<<21);

Enabl el nterrupt();
br eak;

case 4:
/1 The processor node shoul d be superviser node.
Di sabl el nterrupt();

#if (LCD_XS| ZE<256)
whil e((r LCDCON1>>22)<=1); // if x<256
#el se
whil e((r LCDCON1>>22)==0); // if x>256
#endi f
addr =(U32) f raneBuf f er 4+(vx/ 4) +vy* ( SCR_XSI ZE/ 4) ;
r LCDSADDRL= (0x1<<27) | ( (addr>>22)<<21 ) | MbD(addr>>1);
/1l 4-gray, LCDBANK, LCDBASEU
r LCDSADDR2= MbD( ( (addr +( SCR_XSI ZE*LCD_YSI ZE/ 4) ) >>1)) | (MAL<<21);

Enabl el nterrupt();
br eak;
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case 16:
/1 The processor node shoul d be superviser node.
Di sabl el nterrupt();

#i f (LCD_XSI ZE<128)

whi | e((rLCDCON1>>22) <=1); // if x<128
#el se

whi | e((r LCDCON1>>22) ==0); // if x>128
#endi f

addr =(U32) f raneBuf f er 16+( vx/ 2) +vy* ( SCR_XSI ZE/ 2) ;
r LCDSADDR1= (0x2<<27) | ( (addr>>22)<<21 ) | MbD(addr>>1);
/] 16-gray, LCDBANK, LCDBASEU
r LCDSADDR2= MbD( ( (addr +( SCR_XSI ZE*LCD_YSI ZE/ 2) ) >>1)) | (MVAL<<21);

Enabl el nterrupt();
br eak;

case 256:
/1 The processor node shoul d be superviser node.
Di sabl el nterrupt();

#if (LCD_XSI ZE<64)

whi | e((rLCDCON1>>22) <=1); // if x<64
#el se

whi | e((r LCDCON1>>22) ==0); // if x>64
#endi f

addr =(U32) f raneBuf f er 256+( vx/ 1) +vy* ( SCR_XSI ZE/ 1) ;
r LCDSADDR1= (0x3<<27) | ( (addr>>22)<<21 ) | MbD(addr>>1);
/1 256-col or, LCDBANK, LCDBASEU
r LCDSADDR2= MBD( ( ( addr +( SCR_XSI ZE*LCD_YSI ZE) ) >>1)) | (MAL<<21);

Enabl el nterrupt();
br eak;

}
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44BTEST : nwait.h

#i f ndef
#defi ne

void Tes

#endi f /

_NWAIT_H
_NWAIT_H

t _WAitPin(void);

* NWAIT_H _*/

44BTEST : nwait.c

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

voi d Wi
voi d Wi
voi d Wi
voi d Wi
voi d Wi
voi d Wi

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

/1 \Work-

void Tes

{

r PCONF=r PCONF&( ~(3<<4) ) | ( 2<<4) ;

<string. h>
"..\inc\def.h"
"..\inc\44b. h"
"..\inc\44blib. h"
"..\inc\idle.h"

t Rd8(voi d);
tW8(void);
t Rd32(voi d);
tW32(void);
t Rd16( voi d);
t W 16(void);

BUSS
BUS16
BUS32
ENVWAI T
SRAMBEO3

B2_Tacs
B2_Tcos
B2_Tacc
B2_Tcoh
B2_Tah

B2_Tacp
B2_PMC

around with nWAIT.

t _Wait Pin(void)

r PUPF=0xO0;

(0)
(1)
(2)
(1)
(1)

(0x0)
(0x0)
(0x2)
(0x0)
(0x0)
(0x0)
(0x0)

r PCONE=r PCONE&( ~(3) )| (3);

11V
11V
11V
11V
Wi t
11V

i t Rd32();
i tW32();
i t RA16() ;
itW16();
Rd8() ;

i tW8();

/10cl k
/10cl k
/1 3clk
/10cl k
//0cl k
/12clk
/1 no page node

/ | PEO=CLKOUT

[InWAIT pin is selected
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voi d Wai t Rd8(voi d)

{
U8 readVal ;

int i;

Uart _Printf("nGCS2,8-bit,read, nWAIT Test.\n");
Uart _Printf("nWAIT/PF2 pin is configured as nWAIT pin.\n");

r NCACHBEO=( ( 0x6000000>>12) <<16 )| (0x4000000>>12) ;
r BWSCON=r BWSCON & ~( Oxf <<8) | ( BUS8<<8) | (ENWAI T<<10); //nGCS2

r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

for(i=0;i<2;i++); //wait until the bank configuration is in effect.

readval =(*(vol atile U8 *)0x4000000);
Uart _Printf("read_data=%\n", readVal);

voi d Wai t W 8(voi d)
{

U8 writeVal =0Oxaa;
int i;

Uart _Printf("nGCS2,8-bit,wite,nNVAIT Test.\n");
Uart _Printf("nWAIT/PF2 pin is configured as nWAIT pin.\n");

r BWSCON=r BWBCON & ~( Oxf <<8) | ( BUS8<<8) | ( ENWAI T<<10) ; /1 nGCS2
r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

r NCACHBEO=( (0x6000000>>12) <<16 )| (0x4000000>>12);

for(i=0;i<2;i++); //wait until the bank configuration is in effect.

*((volatile U3 *)0x4000000)=writeVal;

voi d Wai t Rd16( voi d)

{
Ul6 readVal ;

int i;

Uart_Printf("nGCS2, 16-bit,read, nVAI T Test.\n");
Uart _Printf("nWAIT/PF2 pin is configured as nWAIT pin.\n");

r BWBCON=r BWBCON & ~( Oxf <<8) | (BUS16<<8) | (ENWAI T<<10); //nGCS2
r BANKCON2=( ( B2_Tacs<<13) +(B2_Tcos<<11) +(B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMC) ) ;

r NCACHBEO=( (0x6000000>>12)<<16 )| (0x4000000>>12);

for(i=0;i<2;i++); //wait until the bank configuration is in effect.

readVval =(*(vol atile UL6 *)0x4000000);
Uart _Printf("read_data=%\n", readVal);
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void Wait W 16(voi d)
{

U32 writeVal =Oxaaaa;
int i;

Uart _Printf("nGCS2, 16-bit,wite, nWAIT Test.\n");
Uart _Printf("nWAIT/PF2 pin is configured as nWAIT pin.\n");

r BWSCON=r BWBCON & ~( Oxf <<8)| ( BUS16<<8) | (ENWAI T<<10); //nGCS2
r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

r NCACHBEO=( (0x6000000>>12) <<16 )| (0x4000000>>12);

for(i=0;i<2;i++); //wait until the bank configuration is in effect.

*((volatile Ul6 *)0x4000000)=witeVal;

voi d Wai t Rd32(voi d)

{
U32 readVal ;
int i;

Uart_Printf("nGCS2,32-bit,read, nVAIT Test.\n");
Uart _Printf("nWAIT/PF2 pin is configured as nWAIT pin.\n");

r BWSCON=r BWSCON & ~( Oxf <<8) | ( BUS32<<8) | (ENWAI T<<10); //nGCS2
r BANKCON2=( ( B2_Tacs<<13) +( B2_Tcos<<11) +( B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO));

r NCACHBEO=( (0x6000000>>12) <<16 )| (0x4000000>>12);

for(i=0;i<2;i++); //wait until the bank configuration is in effect.

readVal =(*(vol atil e U32 *)0x4000000);
Uart_Printf("read_data=%\n", readVal);

void Wait W 32(void)
{

U32 witeVal =Oxaaaa;
int i;

Uart _Printf("nGCS2,32-bit,wite, nWAIT Test.\n");
Uart _Printf("nWAIT/PF2 pin is configured as nWAIT pin.\n");

r BWBCON=r BWBCON & ~( Oxf <<8) | (BUS32<<8) | (ENWAI T<<10); //nGCS2
r BANKCON2=( ( B2_Tacs<<13) +(B2_Tcos<<11) +(B2_Tacc<<8) +( B2_Tcoh<<6) +( B2_Tah<<4) +( B2_Tacp<<2) +(
B2_PMO) ) ;

r NCACHBEO=( (0x6000000>>12)<<16 )| (0x4000000>>12);

for(i=0;i<2;i++); //wait until the bank configuration is in effect.

*((volatile U32 *)0x4000000)=writeVal;
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44BTEST : power.h

#i fndef _ PONER_H _
#define _ PONER H _

voi d Test _Sl owmvbde( voi d) ;
voi d Test _Hol dvbde(voi d);
void _Test _StopMde(void);
voi d Test_SLI dl eMbde(voi d);
//void Test_Idl eMbde(void);
void Test_PLL(void);

#endif /* _POWER H_*/

44BTEST : power.c

#i ncl ude <math. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\def.h"
#include "..\inc\power.h"
#include "..\inc\rtc. h"

#define FIN 4000000

static void __irqg SLWE nt45Int(void)
/1void Display_4G ayMnol mage(voi d);
char sl w_exit=0;
voi d Test _Sl owmvbde( voi d)
{

int i;

unsi gned int save_MCON 9];

unsi gned i nt save_PCONE

/1the value of nenory control register in slow clock(1MHz)
#i f ( BDRAMTYPE==DRAM)

unsi gned int MenCon[ 9] ={0, 0, 0, 0, 0, 0, 0x10002, 0x10002, 0x800000+2033} ;
#el se |/ / BDRAMI'YPE==SDRAM

unsi gned i nt MenCon[ 9] ={0, 0, 0, 0, 0, 0, 0x18000, 0x18000, 0x800000+2033} ;
#endi f

r EXTI NT=0x22222222;  //falling edge
pl SR_EI NT4567=( U32) SLVEi nt 45] nt ;
r | NTMSK=~( Bl T_GLOBAL| Bl T_RTC| Bl T_EI NT4567) ;

save_PCONE=r PCONE
rPCONE | = 0x3;//for nonitoring FOUT
Uart _Printf("rPCONE=0X%\ n", r PCONE)

for(i=0;i<9;i++)

save_MCON[i]=((unsigned int *)0x01c80004)[i];// *(unsigned int *)(0x01c80004+4*i);

Uart _Printf("[ PONER DOAN MODE TEST]\n");

Uart _Printf("1)Entering SLOW node.\n");

Uart_Printf(" LEDs are flickered by 20nms period at %dMhz.\n", MCLK/ 1000000)
Uart_Printf(" But, The frequency,in 1vhz, is about %ins.\n", MCLK*20/1000000)
Uart _Printf(" Press EINT 4/5 key to exit SLOW node\n");

Uart _TxEmpty(0); /1 To avoid being crushed the character
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r LOCKTI ME=0x190; // 0x7d0; /1 count =t _| ock*Fi n=2000 (t_I| ock=200us,

r CLKSLOWES| (1<<4) | (1<<5); //PLL of f, SLOW node, SLVAL=5 Fout =Fi n/ ( 2* SLVAL) =1MHz

ChangeMentCon( MentCon) ; // change menory control register(60MHz-->1Miz)

while(!slw exit)
/I now slow node: 1Mz, PLL off
{
Led_Di spl ay(0Oxf);
Del ay(100);
Led_Di spl ay(0x0);
Del ay(100);
}

r1 NTMSK=BI T_GLOBAL;
for(i=0;i<9;i++)
MentCon[i]=save_MCON[i];

ChangeMentCon( MemCon) ; // change nenory control register(1MHz-->66NMHz)

/]test

/1 r CLKSLOWE2; //PLL on & Sl ow of f
/1 Uart _Printf("BYE'!\n");

/]test

r CLKSLOW2| ( 1<<4) | (0<<5); //PLL on
for(i=0;i<2048;i++); //wait during PLL |ock-tinme
r CLKSLOWE2; /lexit SLOW node(di sabl e slow bit)

r PCONE=save_PCONE;
sl w_exi t =0;

void __irqg SLWE nt45] nt (void)

r EXTI NPND=0Xxf ; /1 cl ear EXTI NPND reg.
ri_1 SPC=BI T_EI NT4567; //clear pending_bit
slw_exit=1;

void Test_PLL(void)

{
int i,P_div, Mdiv, Sval, S div, ntk;

Uart _Printf("[Running change test of MP/S value]\n");

Uart _Printf ("I nput Mvlaue\n");

M di v=Uart _Get | nt Num();

Uart _Printf("Input P vliaue\n");

P_di v=Uart _Get I nt Num();

Uart _Printf("Input S vlaue\n");

S div=Uart_Getl nt Num();

S val =powm 2, S_di v);

nck=( (Mdiv+8)*FIN )/( (P_div+2)*S val );

Fi n=10Mz)
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Uart _Printf (" MCLK=%, M=OXx%x, P=0x%x, S=0x%\ n", ntk, M di v, P_di v, S _div);
Uart_Printf("Now change PLL val ue\n");
Uart _TxEnpty(0);

ChangePI | Val ue(M_di v, P_di v, S_di v);
Uart _Init(nck, 115200);
Uart _Printf("...1"mrunning in changed MCLK...\nPress any key to return!\n");

whi l e(!Uart _Get Key())
{
Led_Di spl ay(0xf);
Del ay(1000) ;
Led_Di spl ay(0x0);
Del ay(1000); ;

/1 ChangePl | Val ue(0x48, 0x3, 0x2) ;// Fi n=10MHz, Fout =40MHz
ChangePI | Val ue(0x34, 0x0, 0x1) ;// Fi n=10MHz, Fout =40MHz
Uart _I nit (0, 115200);

Uart_Printf("Returned original clock\n");

voi d Test_Hol dvbde(voi d)
{
Uart _Printf("[HOLD Mode(Norrmal nopde with some stopped bl ocks)]\n");
Uart _Printf("I11S,11C, ADC, RTC, UART1, SI O, ZDVA, Ti mer, LCD are stopped step by step.\n");
Uart_Printf("Check the current cunsunption. Type any key to exit.\n");
/1 Except GPI O, BDVA, UARTO
Uart _Printf("I1S off.\n");
r CLKCON=0x3f f 8;
Uart _Getch();
Uart _Printf("II1C off.\n");
r CLKCON=0x1f f 8;
Uart _Getch();
Uart_Printf("ADC off.\n");
r ADCCON| =0x20;
r CLKCON=0xOf f 8;
Uart _Getch();
Uart _Printf("RTC control off.\n");
r CLKCON=0xO07f 8;
Uart _Getch();
Uart_Printf("UART1 off.\n");
r CLKCON=0x05f 8;
Uart _Getch();
Uart _Printf("SIO off.\n");
r CLKCON=0x05d8;
Uart _Getch();
Uart_Printf("zZDMAOL1 off.\n");
r CLKCON=0x05c8;
Uart _Getch();
Uart_Printf("TI MERO123 off.\n");
r CLKCON=0x05c0;
Uart _Getch();
Uart_Printf("LCD off.\n");
r CLKCON=0x0580;
Uart _Getch();

Uart _Printf("Return to Nornal Mbde.\n");
r CLKCON=0x7ff8; //11S,11C, ADC, RTC, UART, BRDVA, SI O, ZDVA, Ti mer, LCD
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44BTEST : rtc.h

#i fndef _ RTC H _
#define _ RTC H _

int Test _Rtc_Al armvoid);
void Test_Rtc_Tick(void);
void Display_Rtc(void);
void Rtc_Init(void);

#defi ne TESTYEAR (0x99)
#define TESTMONTH (0x12)

#def i ne TESTDAY (0x31)

#defi ne TESTDATE (0x06) // SUN:1 MON:2 TUE:3 WED: 4 THU:5 FRI: 6 SAT:7
#defi ne TESTHOUR (0x23)

#define TESTM N (0x59)

#defi ne TESTSEC (0x59)

#define TESTYEAR2 (0x00)
#define TESTMONTH2 (0x01)
#define TESTDAY2  (0x01)
#define TESTDATE2 (0x07) // SUN:1 MON:2 TUE:3 WED: 4 THU: 5 FRI: 6 SAT:7
#defi ne TESTHOUR2 (0x00)
#defi ne TESTM N2 (0x00)
#def i ne TESTSEC2 (0x00)

#endif //__RTC H _

44BTEST : rtc.c

#i nclude "..\inc\44b. h"

#include "..\inc\44blib. h"

#include "..\inc\rtc. h"

void __irq Rtc_Tick(void);

char *date[8] = {"","SUN', "MON"', "TUE", "WED", "THU", "FRI ", " SAT"};

vol atile unsigned int sec_tick;

void Display_Rtc(void)

L
int year;
i nt nont h, day, weekday, hour, m n, sec;
r RTCCON = 0x01; /1 RI'Wenable, 1/32768, Normal (nerge), No reset
/1 Uart _Printf("This test should be excuted once RTC test(Alarn) for RTC

initialization\n");
whil e(1)
{

i f(r BCDYEAR == 0x99)
year = 0x1999;
el se
year = 0x2000 + r BCDYEAR;
nont h=r BCDVON;
day=r BCDDAY;
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weekday=r BCDDATE;
hour =r BCDHOUR;
m n=r BCDM N,;
sec=r BCDSEC;

i f(sec!=0)
br eak;

}
Uart _Printf("%x, %2x, %2x, %, ¥2x: %2x: ¥2x\ n", year, nont h, day, dat e[ weekday], hour, nmi n, sec);
r RTCCON = 0x00; /'l RIWdisabl e(for power consunption), 1/32768, Nornmal (nerge), No

reset

}

volatile int isRtclnt;

void __irq Rtc_Int(void)

{

/1

r1_1 SPC=BI T_RTC,

[1r]l_1SPC;, //is needed only when cache=on & w buf=on & BSFRD=0
Uart _Printf("RTC Alarm Interrupt O K. \n");

i sRtcl nt=1;

Test _Rtc_Al arn(voi d)
Uart _Printf("[RTC Alarm Test for S3C44BOX]\n");
Rtc_Init();

rRTCCON = 0x01; // R/ Wenable, 1/32768, Nornal (nmerge), No reset
r ALMYEAR=TESTYEAR2 ;
r ALMVON =TESTMONTHZ;
r ALMDAY =TESTDAY2 ;
r ALMHOUR=TESTHOURZ ;
rALMM N =TESTM N2
r ALMSEC =TESTSEC2+9;
i SRt cl nt =0;
pl SR_RTC=(unsigned int)Rtc_Int;
r RTCALM=Ox 77 ;
r RTCCON=0x0;
r1 NTMSK=~(BI T_GLOBAL| BI T_RTO) ;

whi | e(i sRtcl nt ==0);

r I NTMSK=BI T_GLOBAL,;
r RTCCON = 0xO; /'l RIWdisabl e(for power consunption), 1/32768, Normal (nerge), No

reset

}

return 1;

void Rtc_Init(void)

{

rRTCCON = 0x01; // R/ Wenable, 1/32768, Normal (nerge), No reset

r BCDYEAR TESTYEAR,

r BCDMON TESTMONTH;

r BCDDAY TESTDAY; /1 SUN:1 MON:2 TUE: 3 WED: 4 THU: 5 FRI: 6 SAT: 7
r BCDDATE TESTDATE;

r BCDHOUR TESTHOUR,

r BCDM N TESTM N;

r BCDSEC TESTSEC;
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void Test_Rtc_Tick(void)

{
Uart _Printf("[RTC Tick interrupt test for S3C44B0OX]\n");
Uart _Printf("Typing any key to exit!!!\n");
pl SR_TI CK=(unsi gned) Rt c_Ti ck;
sec_tick=1;
r 1 NTMSK=~(BI T_GLOBAL| BI T_TI CK) ;
r RTCCON=0x0; /1 RFW di sabl e(for power consunption), 1/32768, Nornal (merge), No
reset
rTICINT = 127+(1<<7); [/ START
Uart _Getch();
riNTMSK | = (BIT_GLOBAL | BIT_TICK);
r RTCCON=0x0; /| END
}

void __irq Rtc_Tick(void)

ri_I SPC=BI T_TI CK;
Uart _Printf("\b\b\b\b\b\b\b%®3d sec", sec_tick++);
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44BTEST : sio.h

#ifndef __SIOH
#define __SIOH

voi d Test_Sio(void);
voi d Test _SI OTX_BDMAQO( voi d) ;
voi d Test _SI ORX_BDMAL(voi d);

#endif /*__SIOH_*/

44BTEST : sio.c

#i ncl ude <string. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\sio.h"
#include "..\inc\def.h"

volatile char *sioTxStr, *si oRxStr;
volatile int endSioTx;

void __irq Sio_lnt(void)
{
ri_ISPC=BIT_SIQ
[1r]l _I1SPC, //is needed only when cache=on & w buf=on & BSFRD=0

*si ORXSt r ++=r S| CDAT;
if(*sioTxStr!="\0")

r SI ODAT=*si oTXSt r ++;
r SI OCON| =( 1<<3);

}

el se
endSi oTx=1;

voi d Test_Si o(voi d)

{
unsi gned int save_F, save_PF;
char *txStr,*rxstr;

Uart _Printf("[SIO Tx/Rx Test]\n");
Uart _Printf("Connect SIOTXD into SIORXD.\n");

pl SR_SI O=(unsi gned) Si o_I nt;

r1 NTMSK=~(BI T_GLOBAL| BI T_SI O ;

endSi oTx=0;

Si 0TxSt r =" ABCDEFGHI JKLMNOPQRSTUVWKYZ" ;

si oRxStr=(char *)mal loc(strlen((char *)sioTxStr)+1);
txStr=(char *)sioTxStr;

rxStr=(char *)si oRxStr;

save_F=r PCONF;

save_PF=r PUPF;

/linterrupt,autorun,rising edge,tx& x, MSB first,internal clk
r PCONF=( r PCONF&Ox 3f f ) +( 3<<19) +( 3<<16) +( 3<<13) +(3<<10);
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r PUPF | =0x1e0;

r SBRDR=0x1; //if MCLK=40Mz, SI OCK=10Mhz
r1 VTCNT=0x1; //if MCLK=40Mz, | nterval =200ns(5Mz)

rSI OCON=1| (0<<2) | (1<<4)]| (1<<5)]| (0<<6);
r SI ODAT=" A" ; si OTXSt r ++;
r SI OCON| =( 1<<3);

whi | e(endSi 0Tx==0) ;

*sioRxStr="\0";

Uart _Printf("Tx Strings: %\n",txStr);

Uart _Printf("Rx Strings:% :",rxStr);
if(strenp(rxStr,txStr)==0)Uart_Printf("O K \n");
else Uart _Printf("ERRORI!!\n");

r1 NTMSK=BI T_GLOBAL;
r PCONF=save_F;

r PUPF=save_PF;
free(rxStr);

static U8 tx_buffer[100];

volatile int tx_bdrmaODone;

void __irq BdmaOTx_I nt(void)

r DCNTZ=0x3;
t Xx_bdmaODone=1;
r1 _1 SPC=BI T_BDMAO; /'l cl ear pending
}
voi d Test _SI OrX_BDMAO( voi d)
{
int i;
U32 save_F;
save_F=r PCONF;
r PCONF=( r PCONF&Ox 3f f ) +( 3<<19) +( 3<<16) +( 3<<13) +(3<<10);
Uart _Printf("[SIO BDVA Tx test]\n");
Uart _Printf("This test should be configured two boards.\n");
Uart _Printf("Start Rx first, then press any key.\n");
r NCACHBEO= ((int)tx_buffer>>12) + ( (((int)tx_buffer>>12) +1)<<16 );
for(i=0; i<100; i++)
tx_buffer[i]=i;
/1 t x_buf f er [ 0] =0xff;

t Xx_bdma0ODone=0;
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pl SR_BDMAO = (unsi gned)BdmaOTx_I nt;
r 1 NTMSK=~( Bl T_GLOBAL| Bl T_BDMAQO) ;

r SBRDR = (U32) ( (( MCLK/ 2)/500000)-1); //rSBRDR[11: 0] = ((MCLK/2)/BRG - 1
rI VICNT = Oxff;

rDCNTZ = 0x3;

r DCNTZ = 0xO0; /] init to zero

rSI OCON = 0x0| (0<<2) | (0<<4) | (1<<5)| (0<<6)| (0<<7); //dma bl ock

fixed | src_addr

rBDl SRCO = (0<<30)| (1<<28)| (U32)tx_buffer; /1 SRCset byte |
= M2l O | fixed |

r BDI DESO = (1<<30)]| (3<<28)]| (U32)0x1d14004; /| DESset
des_addr(little)

rBDI CNTO = (3<<30)]| (1<<26)]| (3<<22)| (0<<21)]|(1<<20)|(U32)100; // SIO| int.cnt | ALoff
| Enable | cnt.value
I rBDI CNTO = (3<<30)]| (1<<26)]|(3<<22)|(0<<21)|(1<<20)|(U32)1; // SIO| int.cnt | ALoff
| Enable | cnt.val ue

rBDCONO = (0x0<<2);

Uart _Getch();
rSIOCON = 2 | (0<<2) | (0<<4) | (1<<5) | (0<<6) | (0<<7); //dma unbl ock
whi | e(t x_bdma0ODone==0) ;

/1 rSI OCON = 0x0| (0<<2)| (0<<4)]| (1<<5)]|(0<<6)]|(0<<7); //dma bl ock
/1 r DCNTZ = 0x3;

Uart_Printf("\nBDVA transfer end\n");
for(i=0; i<100; i++)
Uart _Printf("0x%®2x,",tx_buffer[i]);
/1 Uart _Printf("0Ox%,",tx_buffer[0]);
Cache_Fl ush();
r NCACHBEO=0x0;

/1 r PCONF=save_F;

static U8 rx_buffer[100];
vol atile int rx_bdrmalDone;

void __irq BdmalRx_I nt (void)

r DCNTZ=0x3;
rx_bdmalDone=1;
r1_I SPC=BI T_BDNA1; /'l cl ear pending

voi d Test _SI ORX_BDMAL(voi d)
{
int i,j,error=0;
U32 save_F;
Uart _Printf("[SI O DMA Rx Test]\n");
save_F=r PCONF;

r NCACHBEO= ((int)rx_buffer>>12) + ( (((int)rx_buffer>>12) +1)<<16 );
for(i=0;i<100;i ++)
rx_buffer[i]=0x0;
/1 r x_buf f er[ 0] =0x0;

r PCONF=( r PCONF&OX 3f f ) +( 3<<19) +( 3<<16) +( 3<<13) +(3<<10);// SI O port
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I
/1

r x_bdmalDone=0;

pl SR_BDVMAL = (unsigned)BdmalRx_I nt;
r 1 NTMSK=~( BI T_GLOBAL| Bl T_BDVA1) ;

rI VICNT = Oxff;

r DCNTZ X3;

r DCNTZ x0; /1l init to zero

rSIOCON = 0x3 | (0<<2) | (0<<4) | (0<<bB) | (0<<6) | (1<<7);
/1 BDMAL, aut orun, ri sing edge, tx& x, MSB first,internal clk

=0
=0

rBDI SRC1 = (0<<30)| (3<<28)| (U32)0x1d14004; I/ SRCset = byte | fixed | SICDAT
rBDI DES1 = (2<<30)| (1<<28)|(U32)rx_buffer; /| DESset = I|2M| incre.| des_addr
rBDI CNT1 = (3<<30)]|(1<<26)|(3<<22)|(0<<21)|(1<<20)|(U32)100; // SIO| int.cnt | ALoff

Enabl e | cnt.val ue

rBDI CNT1 = (3<<30) | (1<<26) | (3<<22)| (0<<21)|(1<<20)|(U32)1;//00; // SIO| int.cnt

ALof f | Enable | cnt.value

rBDCONL = (0x0<<2);

rSIOCON = 0x3 | (0<<2) | (1<<3) | (0<<4) | (0<<5) | (0<<6) | (1<<7);//nust set the

start bit

/1
/1

/1

/1
}

whi | e(rx_bdrmalDone==0) ;
rSIOCCON = 0x0 | (0<<2) | (0<<4) | (0<<5) | (0<<6) | (1<<7);
rDCNTZ = 0x3;

for(i=0;i<100;i++)
Uart _Printf("0x%®2x,",rx_buffer[i]);
Uart _Printf("0Ox%, ", rx_buffer[0]);
Cache_Fl ush();
r NCACHBEO=0x0;
Uart_Printf("\nBDVA receive end");

r PCONF=save_F;
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44BTEST : stop.h

#ifndef _ STOP_H
#define _ STOP_H

voi d Test _St opMde(void);

#endif /*__STOP_H__*/

44BTEST : stop.c

#i ncl ude

<mat h. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\def.h"
#include "..\inc\rtc. h"

voi d stopPort (void);

voi d ReturnPort (void);
void __irqg STEINT45(void);
void __irqg STAl arm(void);

char wake_i nt =0;

/] Users should not

use interrupt

voi d Test_St opMbde(voi d)

{

/1l Save the port

char *date[8] = {"","SUN', "MON","
unsigned int i, j, portStatus[20];
unsi gned int *mendata, *tenp;

unsi gned int save_ref;

mendata = (unsigned int
t enrp=nendat a;

*)mal | oc(0x100000) ;

pl SR_EI NT4567=(unsi gned i nt) STElI NT45;
pl SR_RTC=(U32) STAl ar m
for(i=0;i<0x40000;i ++)

*(tenp+i)=i;

r LOCKTI ME=Oxfff;//400us @OMz

configurations
for(i=0;i<20;i++)

in stop node..

TUE", "WED",

"THU', "FRI ", " SAT"};

portStatus[i]=*( (volatile U32 *)(0x1d20000+(i<<2)) );

Uart _Printf("[STOP Mbde Test]\n");

Uart _Printf("After 5 seconds, S3C44BOX wil |l
Uart _Printf("S3C44BOX wil |
Uart _TxEnpty(0); /1WAt until
Rtc_Init();

r ALMYEAR=TESTYEARZ ;
r ALMVON =TESTMONTHZ;
r ALMDAY =TESTDAY2 ;
r ALMHOUR=TESTHOURZ ;
rALMM N =TESTM N2
r ALMSEC =TESTSEC2+9;

wake up by RTC alarminterrupt.\n");

al so wake up by EINT4 and EINT5.\n\n");
UARTO Tx buffer

enpty.
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//test rtc current
r RTCALM=Ox 77 ; [/ Start RTC alarm
/1 Display_Rtc();
/1 Uart _TxEnpty(0);
/]test

/1 r1 NTMSK=BI T_GLOBAL;//Before entering Stop node interrupts nust be nasked!!
stopPort ();

//test slow >stop

I r CLKSLOWE2| (1<<4) | (1<<5); [/ SLOWAL=2, Fout =Fi n/ (2x2), PLL of f.

/]test
rLCDCONL &= Oxfffffffe;//Before entering the stop node LCD nust be off
Ent er PADN( Ox1) ; // Ent eri ng Power down node.

r CLKCON=0x7ff8; //Thaw npde -> nornal npde.

//test slow >stop
I r CLKSLOWE2| (1<<4)| (0<<5); [/ SLOWAL=2, Fout =Fi n/ (2x2), PLL on.

I for(i=0;i<2048;i++); //Wait PLL |ock tine.
/1 r CLKSLOWE2; /| SLOWAL=2, Fout =Fpl | o, PLL on.
//test

r LCDCONL | = Ox1;
for(i=0;i<20;i++)// Retrun original port configurations
*( (volatile U32 *)(0x1d20000+(i<<2)) )=portStatus[i];

//test rtc current
rRTCCON = 0x01; //R/'Wenable to wite r RTCALM

[/ Uart _Printf("%x, %2x, ¥%2x, %, ¥2x: %2x: %2x\ n", 0x2000 +

r BCDYEAR, r BCDMON, r BCDDAY, dat e[ r BCDDATE] , r BCDHOUR, r BCDM N, r BCDSEC) ;
/1 Display_Rtc();

/1test
r RTCALM = 0x0; //Stop RTC alram
rRTCCON = 0x0; //R/ Wdisable :Stop RTC
rINTMSK = ~(BI T_GLOBAL | BI T_EI NT4567);

swi t ch(wake_i nt)
{
case 1:
Uart _Printf("\nS3C44B0X i s waked by EINT4\n");
br eak;
case 2:
Uart _Printf("\nS3C44B0X i s waked by EINT5\n");
br eak;
case O:
Uart _Printf("\nS3C44B0X i s waked by Alarmin");
br eak;
default :
Uart _Printf("\nCheck int!!!\n");
br eak;

}
Uart_Printf("Return to Nornal Mbde.\n");

Uart _Printf("Self-refresh data verifing...\n");
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for (i =0; i <0x40000; i ++)

j=*(tenp+i);
if(j!=i)

Uart _Printf("Menory test fail after Self-refresh\n");

br eak;

}
}
i f(j+1==i)

Uart_Printf("Stop node and self-refresh test O K \n");

free(nendat a) ;
wake_i nt =0;
riNTMSK = BI T_G.OBAL | BI T_EI NT4567;

}

void __irq STEINT45(void)

{
wake_i nt =r EXTI NPND;
r EXTI NPND=0Xxf ; /1 cl ear EXTI NPND reg.
rl _1 SPC=BI T_EI NT4567;

}

void __irq STAl arn(void)

ri_I SPC=BI T_RTC;
wake_i nt =0;

}
voi d stopPort (voi d)
/1 The I/ O ports have to be configured

/1l properly to reduce STOP node current.
/1 pullup + output=high

r PCONA=Ox 3f f ; // ROM addr: 16, 17, 18, 19 SDRAM bank addr: 21, 22
r PCONB=0x7f f ; / | SDRAM SCKE, SCLK, nSCAS, nSRAS

r PDATC=0x0;

r PCONC=0x10000000; /lall output

r PUPC=0xc000;

r PDATD=0x0;

r PCOND=0x5555; //all output

r PDATE=0xO0;

r PCONE=0x4; /lall output

r PUPE=0x106;

r PDATF=0x0;
r PCONF=0x2400; //all output
r PUPF=0x1e3;

r PCONG=0xf 00;
r PUPG=0x30;

r SPUCR=0x0;
r EXTI NT=0x22222222; /lfalling edge

r RTCCON=0x0; /1 RTC RFWdisabl e for power
r ADCCON | =0x20; // ADC sl eep npde

consunption
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44BTEST : timer.h

#ifn
#def
voi d
voi d
voi d

#end

def __ TIMER H _
ine _TIMERH _

Test _Ti mer(void);
Test _WDTi nmer (voi d) ;
Test _Timerlnt(void);

if /* TIMER H_*/

44BTEST : timer.c

#i nc
#i nc
#i nc
#i nc

voi d
voi d
voi d
voi d
voi d
voi d
voi d
/***
voi d

{

| ude <string. h>

[ude "..\inc\44b. h"
lude "..\inc\44blib.h"
lude "..\inc\tiner.h"

irq TimerODone(void);
irq TimerlDone(void);
irq Timer2Done(void);
irq Timer3Done(void);
irq Timer4Done(void);
irq Timer5Done(void);
_irg Wit _Int(void);

kkhkkkhkkkkhkkhkhkkkhhkkhkhkkhhkkk hkkhhkk hkkk kkhkhkkk kk*x*%

PWM Ti mer TOUTO/ 1/2/3/4 test *

*************************************/

Test _Ti mer (voi d)

i nt save_E, save_PE;

save_E=r PCONE;

save_PE=r PUPE;

r PCONE=0Oxaaa8; //ToutO/1/2/3/4, RxDO, TxDO
r PUPE | =0xf 8;

Uart _Printf("[Tiner 0,1,2,3,4,5 Test]\n");

Uart _Printf("Check PWM Qutput\n");

Uart _Printf("MCLK=%dHz TI MER CLK=%Hz\ n", MCLK, MCLK/ 4) ;

Uart _Printf (" TCNTBn=1000( PW\M frequency=%lHz) \ n", MCLK/ 4000) ;
Uart_Printf("To exit PWMtest node, Press any key!!!\n");

/1 TO/1/2/3/4
r TCFA=0x1010101; /'l Prescal er0/1/2=1, Deadzone=1
r TCFGL=0x0; /1l Interrupt, Devider=1/2

/1 Timer clock = (MCLK/1)/2

r TCNTB0=1000;
r TCNTB1=1000;
r TCNTB2=1000; /] Total cont=1000
r TCNTB3=1000;
r TCNTB4=1000;

r TCMPB0=1000- 700;
r TCMPB1=1000- 700;
r TCMPB2=1000- 700; /1 L_count: 700, H _count: 300
r TCMPB3=1000- 700;
r TCMPB4=1000- 700;
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r TCON=0Oxaaaala; //auto reload, inverter off, nmanual update, dead zone off

r TCON=0x999909; //start PWM operation
Uart_Getch();
r TCON=0x0; /1Stop tiner

r PCONE=save_E;
r PUPE=save_PE;

volatile int isWitlnt;

/****************************************

* Wat ch-dog tiner test *
****************************************/
voi d Test _WDTi ner (voi d)

{
Uart _Printf("[WatchDog Ti mer Test]\n");

r 1 NTMSK=~( Bl T_GLOBAL| BI T_WDT) ;
pl SR_WDT=(unsi gned) Wit _I nt;
i swWit | nt =0;

r WFCON=( ( MCLK/ 1000000- 1) <<8) | (3<<3) | (1<<2); [/ t_watchdog =
enabl e

r WIiDAT=8448/ 4;

r WICNT=8448/ 4;

r WECON=r WECON| ( 1<<5) ; /1 1/ 40/ 128, interrupt

whi | e(i sWit I nt ! =10) ;

r WF'CON=( ( MCLK/ 1000000- 1) <<8) | (3<<3)| (1); [/ 1/ 66/ 128, reset
Uart _Printf("\nl will restart after 2 sec!!!\n");
r WICNT=8448* 2;
r WECON=r WECON| ( 1<<5) ; /1 1/ 40/ 128, interrupt
while(l1);
r | NTMSK=BI T_GLOBAL;
}

void __irq Wit _Int(void)

r1_1 SPC=BI T_WDT;
Uart _Printf("% ", ++i s\WitInt);

1/ 66/ 128, interrupt

enabl e

volatile int variabl e0, vari abl el, vari abl e2, vari abl e3, vari abl e4, vari abl e5;

/****************************************

* PWM Tinmer InterruptQ/1/2/3/4/5 test*

****************************************/

voi d Test_Tinerlnt(void)

{

vari abl e0=0; vari abl e1=0; vari abl e2=0; vari abl e3=0; vari abl e4=0; vari abl e5=0;

r | NTMSK=~( Bl T_GLOBAL| BI T_TI MERO| BI T_TI MERL| BI T_TI MER2| BI T_TI MER3| BI T_TI MER4| Bl T_TI MER5) ;

pl SR_TI MERO=(i nt) Ti mer ODone;
pl SR_TI MER1=(i nt) Ti mer 1Done;
pl SR_TI MER2=(i nt) Ti mer 2Done;
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/1

pl SR_TI MER3=(i nt) Ti mer 3Done;
pl SR_TI MER4=(i nt) Ti mer 4Done;
pl SR_TI MER5=(i nt) Ti mer 5Done;

Uart _Printf("[Tiner0/1/2/3/4/5 Interrupt Test]\n");

r TCFQ=0xf Of Of ; // dead zone=0, pr e2=0xf, pr el=0xf, pr e0O=0xf
r TCFGL=0x401234; /lall

i nterrupt, mux5=EXTCLK, mux2=1/ 2, nux3=1/ 4, nux2=1/ 8, nux1=1/ 16, nux0=1/ 32

r TCFGL=0x01234; //all interrupt, nux5=1/2, nux2=1/ 2, mux3=1/ 4, nux2=1/ 8, nux1=1/ 16, nux0=1/ 32

r TCNTBO=0xf f f f; //(1/ (66MHz/ 15/ 32) ) *Oxf f f f =0. 48s
r TCNTBL=0xf ff f; //(1/ (66MHz/ 15/ 16))*Oxf f f f =0. 24s
r TCNTB2=0xf fff; //(1/ (66MHz/ 15/ 8 ))*Oxffff=0.12s
r TCNTB3=0xf fff; //(1/ (66MHz/ 15/ 4 ))*Oxffff=0.06s
r TCNTB4=0xf fff; //(1/ (66MHz/ 15/ 2 ))*Oxffff=0.03s
r TCNTB5=0xf fff; //(1/ (66MHz/ 15/ 2 ))*Oxffff=0.03s

I r TCNTB5=0xffff; /1 (17 (1MHz) *Oxf fff=0.06s, EXTCLK
r TCON=0x2222202; /lupdate T5/ T4/ T3/ T2/ T1/ TO
r TCON=0x5999901; /1 T5/ T4/ T3/ T2/ Tl=aut o rel oad, TO=one shot,all _start
whi | e(vari abl e0==0);
Del ay(1); /1 To conpensate tinmer error(<1l tick period)
r TCON=0x0; /lall _stop
i f(variabl e5==16 && vari abl e4==16 && vari abl e3==8 && vari abl e2==4 && vari abl el==2 &&
vari abl e0==1)
/1 i f(variabl e5==8 && vari abl e4==16 && vari abl e3==8 && vari abl e2==4 && vari abl el==2 &&
vari abl e0==1)
Uart _Printf("Timer0/1/2/3/4/5 interrupt Test --> OK\n");
el se
Uart _Printf("Timer0/1/2/3/4/5 interrupt Test --> Fail\n");
Uart _Printf("Timer0-%(1), Tinerl-%(2), Timer2-%(4), Ti mer3-%d(8), Ti ner4- %(16), Ti ner 5-
%(16)\ n",
/1 Uart _Printf("Timer0-%(1), Tinerl-%(2), Tinmer2-%(4), Ti ner 3-%d(8), Ti mer 4-

%l( 16) , Ti mer 5- %( 8)\ n"

vari abl e0, vari abl el, vari abl e2, vari abl €3, vari abl e4, vari abl e5) ;

r1 NTVMSK=BI T_GLOBAL,;

void __irqg TimerODone(void)

}

ri_I SPC=BI T_TI MERO;
vari abl e0++;

void __irqg TimerlDone(void)

}

ri_1 SPC=BI T_TI MER1;
vari abl el++;

void __irqg Timer2Done(voi d)

ri_1 SPC=BI T_TI MER2;
vari abl e2++;
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void __irqg Timer3Done(void)

ri_I SPC=BI T_TI MERS,;
vari abl e3++;

}
void __irqg Timer4Done(void)

ri_1 SPC=BI T_TI MER4;
vari abl e4++;

}
void __irqg Timer5Done(void)

ri_I SPC=BI T_TI MER5;
vari abl e5++;
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44BTEST : uart.h

#i fndef _ UART_H _
#define _ UART_H _

void Test_UartO(void);

void Test_Uart OFi fo(void);
void Test_Uart1l(void);

void Test_Uart 1Fi fo(void);
voi d Test_Uart ORange(void);
voi d Test_Uart 1Max(voi d);
void Test_Uart1Status(void);
voi d Test_Uart AFC_Rx(voi d);
voi d Test_Uart AFC_Tx(voi d);
voi d Test_BDMA(voi d);
#endif /*_UART_H_*/

44BTEST : uart.c

#i ncl ude <string. h>

#i ncl ude <stdlib. h>

#i nclude "..\inc\44b. h"
#include "..\inc\44blib. h"
#include "..\inc\def.h"
#include "..\inc\rtc. h"

#defi ne KEY_BUFLEN 100
#define AFC_BUFLEN 0x100

char Uart _I nt Get key(void);
void Uart_Port(void);
voi d Return_Port(void);

voi d irg UartO_TxFifolnt(void);
voi d irqg Uart O_RxFifolnt(void);
voi d irq Uart O_RxFifoErrorint(void);

voi d irqg Uart O_RxlInt(void);
voi d irg UartO0_TxInt(void);

voi d irg Uart1l_TxFifolnt(void);
voi d irg Uart1l_RxFifolnt(void);
voi d irg Uart1l_RxFifoErrorlnt(void);

voi d irg Uart1_RxlInt(void);
voi d irg Uart1_TxInt(void);

voi d irq ULAFC TxInt (void);
voi d i rq UOAFC _RxInt (void);

voi d i rq UOAFC _RxErrorlnt(void);

voi d irq Exint2(void);
voi d irq Test_Done(void);
voi d irq Error(void);

static unsigned char keyBuf[ KEY_BUFLEN];
volatile static int keyBufRdPt =0;
vol atile static int keyBufW Pt =0;

vol atile char out=1;
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volatile static char *uartOTxStr;
volatile static char *uart1TxStr;

vol atile U32 save_UC, save_UE, save_UF, save_UPC, save_UPE, save_UPF;

void Uart_Port (void)
{
save_UC=r PCONC; / / f or nRTS0, nCTSO
save_UE=r PCONE; / / f or TxDO, RxDO
save_UF=r PCONF; // for nRTS1, TxD1, RxD1, nCTS1
save_UPC=r PUPC;
save_UPE=r PUPE;
save_UPF=r PUPF;

r PCONC | =0xf 0000000;

r PUPC | =0xc000;

r PCONE=( r PCONE &0x3f f eb) | 0x28;

r PUPE | =0x6;

r PCONF=( r PCONF &0x3f f) +0x124800;
r PUPF | =0x1e0;

voi d Return_Port (void)
{

r PCONC=save_UC,

r PCONE=save_UE;

r PCONF=save_UF;

r PUPC=save_UPC;

r PUPE=save_UPE;

r PUPF=save_UPF;

char Uart _I nt Get key(voi d)

i f (keyBuf RdPt ==KEY_BUFLEN)
keyBuf RdPt =0;

whi | e( keyBuf W Pt ==keyBuf RdPt); //until FIFO is triggered
return keyBuf[ keyBuf RdPt ++] ;

}
THPHTTTTUART O TEST/H T

voi d Test_Uart OFi f o(voi d)

{
i nt key;

Uart _Port();

keyBuf RdPt =keyBuf W Pt =0;

pl SR_UTXDO=(unsi gned) Uart O_TxFi f ol nt;

pl SR_URXDO=( unsi gned) Uart O_RxFi f ol nt ;

pl SR_UERRO1=(unsi gned) Uart O_RxFi foErrorint;

[*xxxkxxxxrx JARTO Tx FIFO test with interrupt **x**xxxxix)
Uart _Printf("[Uart channel 0 tx FIFO Interrupt Test]\n");
Uart _TxEnpty(0); [/wait until tx shifter is enpty.

uart 0TxStr="UARTO Tx FIFO interrupt test is good!!!!\r\n";
r UFCONO=(2<<6) | (1<<4)| (6)] 1;

/I FIFO trigger:tx/rx:8byte,tx/rx_fifo reset(will be cleared), FI FO enabl e.

rUCONO = 0x244; //tx:levl,rx:edge,error int,nornmal*2,interrupt(Start)
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r | NTMSK=~( Bl T_GLOBAL| Bl T_UTXDO) ;

Del ay(500);

[rrEFxFxxxxk UJARTO Tx FIFO test with BDMVAQ ***xx*kkkxx ]
Uart_Init(0,115200);

Uart _Printf("\n[Uart0 FIFO Tx Test by BDMAO]\n");

uart OTxStr="UARTO Tx FIFO Test by BDMAO is good!!!!\r\n";
Uart _TxEnpty(0);

r UCONO=0x438; //tx: BDMAO rx: di sabl e

r BDI CNT0=0;

r BDCONO =0x0;

r BDI SRCO=(unsi gned int)uartO0TxStr| (0<<30)]|(1<<28); [/ byte,inc

r BDI DESO=UTXHO | (1<<30)]|(3<<28); [//L/B endian, IO, fix

r BDI CNTO=strl en((char *)uartOTxStr)| (2<<30)| (1<<26)]|(1<<20); //UARTO, start, polling

whi | e(! ((r BDCONO&OX30) ==0x20) ) ;
Uart _TxEnpty(0);

[rrxFxrxxxkk UARTO Rx FIFO test with interrupt ****xxxkskkk
r UCONO=0x245]| 0x80; /1tx:1level,rx:edge, tx/rx:int,rcv_time_out enabled,error int
enabl e

Uart_Printf("\n[Uart channel 0 FIFO Rx Interrupt Test]:Type any key!!!\n");
Uart _Printf("You have to see the typed character. To quit, press Enter key.\n");

r | NTMSK=~( Bl T_GLOBAL| Bl T_URXDO| Bl T_UERRO1) ;

whil e( (r UFSTAT0&0xf) >0 )
key=RdURXHO(); //To clear the Rx FIFO
r UERSTATO; //To clear the error state

whil e((key=Uart I ntGetkey())!="\r")
Uart _SendByt e( key);

r UFCONO=(2<<6) | (1<<4)| (6)] 0;
[1FIFO trigger:tx/rx:8byte, txrx fifo reset(will be cleared), FIFO disable.

r 1 NTMSK=~BI T_GLOBAL;

r UCONO=0x45; [lrcv_time_out disabled
Uart_Printf("\n");

Return_Port();

void __irq UartO_TxFifolnt(void)

whil e( ! (rUFSTATO & 0x200) && (*uartQOTxStr !'= "\0") ) [luntil tx fifo full or end of
string

r UTXHO=*uart OTXSt r ++;
[/ for(i=0;i<700;i++); //to avoid overwiting FIFO
}

r1_I SPC=BI T_UTXDO;
if(*uartOTxStr == '"\0")
SET_I NTMSK_I RQ(BI T_UTXDO) ; / / wor k around for ES2

void __irq UartO_RxFifolnt(void)
{
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/1
/1

ri_I SPC=BI T_URXDO;
i f(r UFSTAT0==0)
Uart _Printf("time out\n");
whil e( (r UFSTATO0&0xf) >0 ) /luntil FIFOis enpty

keyBuf [ keyBuf W Pt ++] =r URXHO; / / r x buf f er - >keyBuf []
i f (keyBuf W Pt ==KEY_BUFLEN)
keyBuf W Pt =0;

void __irq UartO_RxFifoErrorlnt(void)

ri_I SPC=BI T_UERRO1,

Uart _Printf("UERSTATO = Ox9%\n", rUERSTATO & Oxf);
whi | e( (r UFSTATO&0xf) >0 )

keyBuf [ keyBuf W Pt ++] =r URXHO;
i f (keyBuf W Pt ==KEY_BUFLEN)
keyBuf W Pt =0;

voi d Test_UartO(void)

{

int key;

Uart_Port();

keyBuf RdPt =keyBuf W Pt =0;

pl SR_UTXDO=(unsi gned) Uart O_TxI nt;
pl SR_URXDO=(unsi gned) Uart O_RxI nt ;

[FrExxFxkxxkx UJARTO Tx test with interrupt ***x*xxkxsx/
Uart _Printf("[Uart channel O tx Interrupt Test]\n");
Uart _TxEnpty(0); //wait until tx shifter is enpty.

uart OTxStr="UARTO Tx interrupt test is good!!!!I\r\n";

rUCONO = 0x244; //tx:level,rx:edge,error int,normal*2,interrupt(Start)
r 1 NTMSK=~( Bl T_GLOBAL| BI T_UTXDO) ;

r UCONO &= 0Ox3f 3;

rUCONO | = O0x4; //needed to set the UTXDO pending bit.

Del ay(3000);

r1 NTMSK =( Bl T_GLOBAL| BI T_UTXDO) ;
r I NTMSK=~BI T_GLOBAL;

Led_Di spl ay(0);

Led_Di spl ay( 0xf);

return;

/*********** UARTO TX test \Mth BD'\MO ***********/
r UCONO = 0x245;//wor kar ound

Uart _Printf("\n[Uart0 Tx Test by BDMAO]\n");

uart OTxStr="UARTO Tx Test by BDMAO is good!!!!\r\n";
Uart _TxEnpty(0);

r UCONO=0x48; //tx: BDMAO rx: di sabl e

r BDI CNTO=0x0;
r BDCONO =0x0;
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r BDI SRCO=(unsi gned int)uartO0TxStr| (0<<30)]|(1<<28); [/ byte,inc
r BDI DESO=UTXHO | (1<<30)| (3<<28); / 1L/ B endian, M1 O fix
r BDI CNTO=strl en((char *)uartOTxStr)| (2<<30)| (1<<26)]| (1<<20); //UARTO,

whi | e(! ((r BDCONO&OX30) ==0x20) ) ;
Uart _TxEnpty(0);

[FrExxxxkxxkk UARTO Rx test with interrupt ***x*xxkxsx/
r UCONO=0x45; [/tx:int rx:int

Uart _Printf("\n[Uart channel 0 Rx Interrupt Test]:Type any key!!!\n");
Uart _Printf("You will see the typed character. To quit, press Enter key.\n");
Uart _TxEnpty(0);

r | NTMSK=~( Bl T_GLOBAL| Bl T_URXDO) ;

keyBuf RdPt =keyBuf W Pt =0;
whil e((key=Uart I ntGetkey())!="\r")
Uart _SendByt e( key);

r 1 NTMSK=~BI T_GLOBAL;
Uart_Printf("\n");
Return_Port();

void __irq UartO_RxInt(void)
r1_1 SPC=BI T_URXDO;

keyBuf [ keyBuf W Pt ++] =RAURXHO( ) ;
i f (keyBuf W Pt ==KEY_BUFLEN)
keyBuf W Pt =0;
}

//unsi gned int txcount=0;
void __irq UartO_TxInt(void)

{
/1 ri_1 SPC=BI T_UTXDO; //This cann't nake the pending bit be cleared in the level trigger
node.

if(*uartOTxStr !'= "\0")

W UTXHO( *uart OTXSt r ++) ;
rl_1 SPC=BI T_UTXDO; //Because UART operates using |level trigger node.
}

el se

r UCONO &= Ox3f 3;// wor kar ound
ri_I SPC=BI T_UTXDO; //This cann't make the pending bit be cleared in the |evel
trigger node.
r 1 NTMSK| =Bl T_UTXDO;
}

}
THPHTTTTUART L TESTH L

void Test_Uart 1Fi f o(voi d)
{
i nt key;
Uart _Port();
keyBuf RdPt =keyBuf W Pt =0;
pl SR_UTXD1=(unsi gned) Uart 1_TxFi f ol nt;
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pl SR_URXD1=(unsi gned) Uart 1_RxFi f ol nt;
pl SR_UERRO1=(unsi gned) Uart 1_RxFi foErrorint;

[rrxxxxxxxxx JARTL Tx FIFO test with interrupt ***xxxxxxxxy
Uart_Printf("[Uart channel 1 tx FIFO Interrupt Test]\n");

Uart _Printf("Plug the serial cable into chl connector!!! \n");
Uart_Printf("Then, press any key through UART chl.\n");

Uart _Sel ect(1);

Uart _Getch();

uart1TxStr="UART1 Tx FIFO interrupt test is good!!\r\n";

r UFCON1=(2<<6) | (1<<4)| (6)]| 1;

/I FIFO trigger:tx/rx:8byte,tx/rx_fifo reset(will be cleared), FI FO enabl e.

r UCON1 = 0x244; /lrx:edge,tx:level,error int,normal *2,interrupt(Start)
r 1 NTMSK=~( BI T_GLOBAL| BI T_UTXD1) ;

Del ay(500);

[FRExxEExxEEE YJARTL Tx FIFO test with BDMAL ****xxkkxxsk/
Uart _I nit (0, 115200);

Uart _Printf("\n[Uartl FIFO Tx Test by BDMA1]\n");
uart 1TxStr="UART1 Tx Test by BDMAO is good!!!!\r\n";
Uart _TxEnpty(1);

r UCON1=0x4c; //tx: BDMAL rx: di sable

r BDI CNT1=0;

r BDCON1 =0x0;

r BDI SRC1=(unsi gned int)uart1TxStr| (0<<30)]|(1<<28); // byte,inc

r BDI DES1=UTXHl | (1<<30)| (3<<28); //L/B endian, IO fix

rBDI CNT1=strl en((char *)uart1TxStr)| (2<<30)| (1<<26)| (1<<20); //UART1, start,polling

whi | e( (r BDCON1&0x30) ==0x10) ;
Uart _TxEnpty(1);

[*xxxkxxxxrx JARTL RX FIFO test with interrupt **#*xxxxxix)
r UCON1=0x245| 0x80; /1rx:edge,tx:level,tx/rx:int,rcv_time_out enabled,error int
enabl e

Uart _Printf("\n[Uart channel 1 FIFO Rx Interrupt Test]: Type any key!!!l\n");
Uart _Printf("You have to see the typed character. To quit, press Enter key.\n");

r 1 NTMSK=~( BI T_GLOBAL| BI T_URXD1| Bl T_UERRO1) ;
keyBuf RdPt =keyBuf W Pt =0;
whil e( (r UFSTAT1&0xf) >0 )
key=RdURXH1(); //To clear the Rx FIFO
r UERSTATY,; //To clear the error state

whil e((key=Uart I ntGetkey())!="\r")
Uart _SendByt e( key);

r UFCON1=( 2<<6) | (1<<4)| (6)] O;
/1 FIFO trigger:tx/rx:8byte, txrx_fifo reset(will be cleared), FIFO disable.

r 1 NTMSK=~BI T_GLOBAL;
r UCON1=0x45; [lrcv_time_out disabled
Uart_Printf("\n");

Uart _Printf("Plug the serial cable into chO as before this test!!!\n");
Uart _Printf("Then, press any key through UART ch 0.\n");

Uart _Sel ect (0);

Uart _Getch();

Ret urn_Port ();

ELECTRONICS 3-151



TEST CODES S3C44B0OX RISC MICROCONTROLLER

void __irqg Uartl_TxFifolnt(void)

t
int i;
while( !(rUFSTAT1 == 16) && (*uartl1lTxStr !'="\0") ) [luntil tx fifo full or end of
string
r UTXHL=*uart 1TxSt r ++;
for(i=0;i<700;i++); //to avoid overwiting FIFO
}
r1_I SPC=BI T_UTXD1;
if(*uartlTxStr == '"\0")
SET_I NTMSK_I RQ(BI T_UTXD1) ; //wor k around for ES2
}

void __irq Uart1l RxFifolnt(void)

ri_I SPC=BI T_URXDL;
Il if(rUFSTAT1==0)
/1 Uart _Printf("time out\n");
whil e( (r UFSTAT1&0xf) >0 ) /luntil FIFOis enpty

keyBuf [ keyBuf W Pt ++] =r URXHL; / / r x buf f er->keyBuf[]
i f (keyBuf W Pt ==KEY_BUFLEN)
keyBuf W Pt =1;

void __irq Uartl RxFifoErrorlnt(void)
ri_1 SPC=BI T_UERRO1;

switch(rUERSTAT1)//to clear and check the status of register bits
{
case '1':
Uart _Printf("OQverrun error\n");
br eak;
case '2':
Uart _Printf("Parity error\n");
br eak;
case '4':
Uart_Printf("Frane error\n");
br eak;
case '8':
Uart _Printf("Breake detect\n");
br eak;
def aul t
br eak;

}
whil e( (r UFSTAT1&0xf) >0 )
keyBuf [ keyBuf W Pt ++] =r URXHL,;

i f (keyBuf W Pt ==KEY_BUFLEN)
keyBuf W Pt =0;

void Test_Uart1(void)
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i nt key;

Uart_Port();

keyBuf RdPt =keyBuf W Pt =0;

pl SR_UTXD1=(unsi gned) Uart 1_TxI nt;
pl SR_URXD1=(unsi gned) Uart1_Rxl nt;

[rrxxxxxxrrx JARTL Tx test with interrupt *xxxxxxxxxxy

Uart _Printf("[Uart channel 1 tx Interrupt Test]\n");

Uart _Printf("Plug the serial cable into chl connector!!! \n");
Uart_Printf("Then, press any key through UART chl.\n");

Uart _Sel ect(1);

Uart _Getch();

uart1TxStr="UART1 Tx interrupt test is good!!!!I\r\n";
r 1 NTMSK=~( BI T_GLOBAL| BI T_UTXD1) ;
/1 rUCONl &= Ox3f 3;
/1 rUCONL |= Ox4; //needed to set the UTXDO pending bit.
rUCON1 = 0x244; //rx:edge,tx:level,error int,normal*2,interrupt(Start)
Del ay(3000);

/*********** UARTl TX test Wth BD'\Ml ***********/
rUCON1 = 0x245;

Uart _Printf("\n[Uartl Tx Test by BDVAl]\n");
uart 1TxStr="UART1 Tx Test by BDMAl is good!!!!\r\n";
Uart _TxEnpty(1);

r UCON1=0x4c; //tx: BDMAO rx: di sabl e

r BDI CNT1=0x0;

r BDCON1 =0x0;

r BDI SRC1=(unsi gned int)uart1TxStr| (0<<30)]|(1<<28); // byte,inc

r BDI DES1=UTXHL | (1<<30)]|(3<<28); //L/B endian, M2l O, fix

rBDI CNT1l=strl en((char *)uart1TxStr)| (2<<30)| (1<<26)| (1<<20); //UARTL,

whi | e(! ((r BDCON1&0x30) ==0x20) ) ;
Uart _TxEnpty(1);

[FrExxxxkxxkk UARTL RX test with interrupt ***x*xxkxsx/

r UCON1=0x45; [/tx:int rx:int

Uart _Printf("\n[Uart channel 1 Rx Interrupt Test]: Type any key!!!\n");

Uart _Printf("You have to see the typed character. To quit, press Enter key.\n");

r | NTMSK=~( Bl T_GLOBAL| Bl T_URXDL) ;

keyBuf RdPt =keyBuf W Pt =0;
whil e((key=Uart I ntGetkey())!="\r")
Uart _SendByt e( key);

r 1 NTMSK=~BI T_GLOBAL;
Uart_Printf("\n");

Uart _Printf("Plug the serial cable into chO as before this test!!!\n");
Uart_Printf("Then, press any key through UART ch 0.\n");

Uart _Sel ect (0);

Uart _Getch();

Ret urn_Port ();

void __irq Uartl RxInt(void)
{
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r1_1 SPC=BI T_URXDL;

keyBuf [ keyBuf W Pt ++] =RAURXHL() ;
i f (keyBuf W Pt ==KEY_BUFLEN)
keyBuf W Pt =0;

void __irq Uartl_TxInt(void)

{
/1

}

ri_1 SPC=BI T_UTXD1;
if(*uart1TxStr !'='\0")

W UTXHL( *uart 1TXSt r ++) ;
ri_1 SPC=BI T_UTXD1;
}

el se

r UCONL &= 0x3f 3;//workaround
r1_1 SPC=BI T_UTXDI;
r1 NTMSK| =BI T_UTXD1;

}

11111111 Auto Flow Control TEST(TxX)////111111111111

vol atile unsigned char * volatile tx0,* tx1,*tx2,tx_end=0;
volatile int i;

volatile int tx_cnt=0;

voi d Test_Uart AFC_Tx(voi d)

Uart_Port();
t x_cnt =0;

t x0=(unsi gned char *)nal | oc( AFC_BUFLEN) ;
t x1=t x0;

t x2=t x0;

Uart _Printf("!!!tx0=0x%\n",tx0);

for(i=0;i<AFC_BUFLEN, i ++)
*tx1++=i

pl SR_UTXD1=(unsi gned) ULAFC_TxI nt;

/1 Led_Di spl ay(0xf); /1 LED of f
Uart _Printf("[UART AFC Tx Test]\n");
Uart _Printf("This test should be configured two boards.\n");
Uart_Printf("Connect twitsted(rx/tx, nCTS/ nRTS) cable con2 to other board' s coml
port.\n");

Uart _Printf("Start Rx first and press any key and,.\n");
Uart _TxEnpty(0);
Uart_Getch();

r UCONL=(1<<9) | (0<<8)| (0<<7)| (0<<6) | (0<<5)| (0<<4)| (1<<2)| (1);
r UFCON1=0x0; /] FI FO di sabl e
r UMCON1=0x10; //Uart1l AFC enabl e

Uart_Printf("Now... Tx with AFC\n");
Uart _TxEmpty(0);
r I NTMSK=~( Bl T_GLOBAL| BI T_UTXD1) ;
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whil e(!tx_end);

Led_Di spl ay(0x0); /1 LED on
Uart _Printf("\nEnd Tx, transfer data count=%\n",tx_cnt);

Ret urn_Port ()
free((void *)
t x_end=0;
t x_cnt =0;

}

void __irqgq ULAFC_

t x0) ;

TxI nt (voi d)

i f(tx_cnt < (AFC_BUFLEN))

Uart _Printf("%,", *tx2);
W UTXHL( *t x2++) ;
rl_1 SPC=BI T_UTXD1;

t x_cnt ++;

}

el se

{

Uart _TxEnpty(1);

r UCONL &= 0x3f 3;//wor karound
r1_I SPC=BI T_UTXD1;

r 1 NTMSK| =BI T_UTXD1;

t x_end=1;

11111111 Auto Flow Control TEST(Rx with FIFQ////11111111111]

vol atil e unsigned char *rxO0, *rx1, *rx2, rx_end=0;
volatile int rx_cnt=0;

voi d Test_Uart AFC_Rx(voi d)

{

unsi gned i nt
unsi gned i nt

Uart_Port();

Uart _Printf ("

Uart _Printf ("

Uart _Printf ("
port.\n");

Uart _Printf ("

Uart _Printf ("

Uart _TxEnpt y(

i
err_cnt =0;

[ UART AFC Rx Test]\n");
This test should be configured two boards.\n");
Connect twi sted(rx/tx, nCTS/nRTS) cable conl to other board' s con®

Then, change connected cabl e between host and coml, host to con2.\n");
Press any key to con?2 and start Rx first.\n");
0);

Uart_Select(1);

Uart_Getch();

rxO0=(unsi gned char *)nall oc( AFC_BUFLEN);

rxl=rxo0;
rx2=r x0;

pl SR_URXDO=( unsi gned) UDAFC_RxI nt ;

pl SR_UERRO1=(

unsi gned) UDAFC_RxErrorlnt;

Led_Di spl ay( 0xf); /1 LED of f
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r UMCONO=0x10; //Uart0 AFC enabl e
r UCONO=(1<<9) | (0<<8) | (1<<7) | (1<<6)| (0<<5)| (0<<4)|(1<<2)|(1);
r UFCONO=(2<<6) | (1<<4) | (1<<2) | (1<<1)|(1);

Uart _Printf("Now... Rx with AFC\n");
Uart _TxEmpty(1);
r I NTMSK=~( Bl T_GLOBAL| BI T_URXDO| BI T_UERRO1) ;

whil e(!'rx_end);
Del ay(1000);

r1 NTMSK=BI T_GLOBAL,;

Uart _Printf("\nEnd Rx, receive data count=%l\n",rx_cnt);

Led_Di spl ay(0x0); /1 LED on

Uart _Printf("Now, change connected cabl e between host and con2, host to coml.\n");
Uart_Printf("Then, press any key.\n");

Uart_lnit(0,115200);

Uart _Sel ect (0);

Uart _Getch();

for(i=0;i<AFC_BUFLEN; i ++)
if(i-(*rxl++))

Uart _Printf("i=%l\n",i);

err_cnt ++;
}
if(err_cnt)
Uart _Printf("AFC test fail!! Error count=%l\n",err_cnt);
el se

Uart _Printf("AFC test is good!!\n");

Return_Port();
free((void *)rx0);

rx_end=0;
r x_cnt =0;
}
void __irq UOAFC RxlInt(void)
{
r1_I SPC=BI T_URXDO;
whil e( (r UFSTATO & 0x100) || ((rUFSTATO & Oxf) >0) )
Del ay(1000);
* 1 X2++=r URXHO;
Uart _Printf("%,", *(rx2-1));
rx_cnt ++;
}
if(rx_cnt == (AFC_BUFLEN))
rx_end=1;
}

void __irq UOAFC RxErrorlnt(void)

ri_I SPC=BI T_UERRO1,
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swi t ch(r UERSTATO)//to clear and check the status of

{

case 1:
W UTXHL('!");
br eak;
case 2:
W UTXHL("' #' ) ;
br eak;
case 4:
W UTXHL(' $');
br eak;
case 8:
WUTXHL(' @) ;
br eak;
defaul t :
W UTXHL("' *');
br eak;

char _done=0, error=0;
voi d Test _BDMA(voi d)

{

char *_buf,i;
char *_tenp2;
int *_tenp;

_buf=(char *)mall oc(100);
_tenp=(int *)malloc(1);
_tenp2=_buf;

r 1 NTMSK=~( Bl T_GLOBAL| BI T_BDMAO| BI T_UERRO1) ;
pl SR_BDMAO=( unsi gned) Test _Done;

pl SR_UERRO1=(unsi gned) Error;

Uart _I nit (0, 115200);

Uart _Printf("[Read BDCONO register in Rxing...]\n");

Uart _TxEnpty(0);

register

r BDI SRCO=( 0<<30) +( 3<<28) +( i nt) URXHO; /1 byte,inc, Rx- buf

r BDI DESO=( 2<<30) +( 1<<28) +(i nt) _buf; [IMIOfix,|ISFIF

r BDI CNTO=( 2<<30) +( 1<<26) +( 3<<22) +( 1<<21) +( 1<<20) +700;
/1UartO, reserve, done_int, auto-rel oad/ start, DMA enabl e, COUNT

rBDCONO = 0x0<<2;
r UCONO=0x2c6; /1tx:polling rx: BDVAO

whi | e(! _done)

* _t enp=r BDCONO;

i f((rBDCONO & 0Oxf))

{
Uart _Printf("!!'"ErrorOx%!!,", r BDCONO) ;
br eak;

}

}
Uart _Printf("!IENDI\nN");

if(error)
Uart _Printf("[rUERSTAT=0x%]\ n", r UERSTATO) ;

bits
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