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REVISION DESCRIPTIONS

ERRATA from S3C2410X User's Manual

This document is a compilation of device and documentation errata, specification clarifications and changes. It is
intended for hardware system manufacturers and software developers of application, operating systems, or tools.

This document may also contain information that was not previously published.

[ FORMAT ]
<NO.> <CHAPTER> : <PAGE> : <CHANGED_ITEM> : <CHANGED_DATE>

<CHANGED DESCRIPTIONS>

1. PRODUCT OVERVIEW : 1-1 : Operating Voltage Range of SDRAM: 01/20/2003
Changed a sentence as follows. (15th line from the bottom)
1.8V int., 3.3V memory, 3.3V external I/O microprocessor with 16KB I-Cache/16KB D-Cache/MMU
2. PRODUCT OVERVIEW : 1-3 : Features - RTC : 01/20/2003
Changed a sentence as follows. (first line of RTC feature description)

Full clock feature : second, minute, hour, date, day, month, and year

3. PRODUCT OVERVIEW : 1-4 : Operating Voltage Range : 01/20/2003
Changed a sentence as follows.

Memory : 3.3V SDRAM or VDD = 1.8/2.5V & VDDQ = 3.0/3.3V Mobile SDRAM



4. PRODUCT OVERVIEW : 1-15 : Pin Assignments : 01/20/2003

Table 1-2. 272-Pin FBGA Pin Assighments (Sheet 60f9)

Pin Pin Default I/O State I/O State I/O State 110
Number Name Function | @BUS REQ @PWR-off @nRESET Type
J16 | nRSTOUT/GPA21 nRSTOUT —- O(L)/— o(L) b8
J15 PWREN PWREN O(H) o(L) O(H) b8
G17 |nFCE/GPA22 nFCE O(H)/- O(H)/- O(H) b8
G16 |nFRE/GPA20 nFRE O(H)/- O(H)/- O(H) b8
G15 |nFWE/GPA19 nFWE O(H)/- O(H)/- O(H) b8
G14 |ALE/GPA18 ALE O(L)- O(L)- Oo(L) b8
H12 |CLE/GPA17 CLE o(L)/- O(L)- Oo(L) b8
F17 |nGCS7:nSCS1 nGCS7 Hi-z O(H) O(H) ot
F16 [nGCS6:nSCSO nGCS6 Hi-z O(H) O(H) ot
F15 |nGCS5/GPA16 nGCS5 Hi-z O(H)/- O(H) ot
E17 |nGCS4/GPA15 nGCS4 Hi-z O(H)/- O(H) ot
E14 |nGCS3/GPA1l4 nGCS3 Hi-z O(H)/- O(H) ot
E16 |nGCS2/GPA13 nGCS2 Hi-z O(H)/- O(H) ot
E15 |nGCS1/GPA12 nGCS1 Hi-z O(H)/- O(H) ot
D17 |nGCSO nGCS0 Hi-z O(H) O(H) ot
D16 |SCKE SCKE Hi-z o(L) O(H) ot
F14 |SCLK1 SCLK1 Hi-z Oo(L) O(SCLK) t16
F13 | SCLKO SCLKO Hi-z Oo(L) O(SCLK) t16
5. PRODUCT OVERVIEW : 1-24 : Signal Descriptions : 01/20/2003
Changed Table 1-3:
Signal | I/O | Description

Reset, Clock & Power (continued)

XTlrtc Al | 32.768 kHz crystal input for RTC. If it isn't used, it has to be High (1.8V).
XTOrtc AO | 32.768 kHz crystal output for RTC. If it isn't used, it has to be Float.
Power
VDDMOP P S3C2410X Memory /O VDD

3.3V : SCLK up to 100MHz
VSSMOP P S3C2410X Memory I/O port VSS
VSSOP P S3C2410X I/O port VSS




6. MEMORY CONTROLLER : 5-2 : Memory Map : 01/20/2003

Changed Figure 5-1.

OM[1:0] = 01,10 OM[1:0] = 00
OXFFFF_FFFF —»
Not used Not used
0x6000_0000 —p
SFR Area SFR Area
0x4800_0000
0x4000_OFFF —¥
BootSRAM Not used
(4KBytes)
0x4000 0000 —p}—— —————— 1 ___ y
SROM/SDRAM SROM/SDRAM 2MB/4MB/SMB/16MB
(nGCS7) (NGCS7) 132MB/64MB/128MB | _
0x3800 0000 —pp—— 1 . S stfe 50 L
SROM/SDRAM SROM/SDRAM 2MB/4MB/SMB/16MB
(NGCS6) (nGCS6) /32MB/64MB/128MB
0x3000 0000 —pf—— L. _____ 3
SROM SROM
(nGCSS) (nGCSS) 128MB
0x2800_0000 —p}——m— — L 3
SROM SROM
(nGCS4) (nGCS4) 128MB HADDR[2196'(E;
A .
0x2000_0000 —p e R p— 3 Accosaible
Region
(NGCS3) (nGCS3) 128MB 9
0x1800_0000 —p}——m——— L >
SROM SROM
(nGCS2) (nGCS2) 128MB
0x1000_0000 —p}——m—————— L >
SROM SROM
(nGCS1) (nGCS1) 128MB
0x0800_ 0000 —p}—— 1. .. 3
SROM Boot Internal 128MB
(nGCS0) SRAM (4KB)
0x0000 0000 —ppb— 1. .. A
[Not using NAND flash for boot ROM] [Using NAND flash for boot ROM]
NOTES:
1. SROM means ROM or SRAM type memory.
2. SFR means Special Function Register.

Figure 5-1. S3C2410X Memory Map after Reset



7. MEMORY CONTROLLER : 5-12 : SDRAM Timing Diagram : 01/20/2003
Changed Figure 5-13.

MCLK -> HCLK (Upper left of Figure 5-13).

8. MEMORY CONTROLLER : 5-17: SDRAM Refresh Control Register : 01/20/2003

Changed descriptions of REFRESH[22:23] bits.

REFRESH Bit Description Initial State
REFEN [23] SDRAM Refresh Enable 1
0 = Disable 1 = Enable (self/auto refresh)
TREFMD [22] | SDRAM Refresh Mode 0
0 = Auto Refresh 1 = Self Refresh
In self-refresh time, the SDRAM control signals are driven to the
appropriate level.

9. NAND FLASH CONTROLLER : 6-8 : Known Problem : 01/20/2003

Added a section at the end of this page as follows.

Known Problems

Problem : NAND flash controller can’t be accessed by DMA.

Solution : Instead of DMA, use LDM/STM Instructions like our boot loader example code.

10. CLOCK & POWER MANAGEMENT : 7-5: PLL Block Diagram : 01/20/2003

Changed Figure 7-2. TBD pF -> 5 pF




11. CLOCK & POWER MANAGEMENT : 7-12 : Figure 7-10 : 01/20/2003

Software lock time
[—— >
Mpll
SLOW_BIT P Slow mode enable Slow mode disable —’|

MPLL_OFF en PLL off |L PLL on

FCLK
Divided OSC clock It changes to PLL clock

after slow mode off

Figure 7-10. Issuing Exit_from_Slow_mode Command After Lock Time

12. CLOCK & POWER MANAGEMENT : 7-13 : Figure 7-11 : 01/20/2003

Hardware lock time
[—— >
Mpll
SLOW_BIT P Slow mode enable |L Slow mode disable

MPLL_OFF en PLL off |L PLL on

FCLK
Divided It changes to PLL clock _4

OSC clock after lock time automatically

Figure 7-11. Issuing Exit_from_Slow_mode Command and the Instant PLL_on Command Simultaneously



13. CLOCK & POWER MANAGEMENT : 7-14 : Procedure to Enter Power_Off Mode : 01/20/2003

Changed sentences as follows.

3. Configure the wake-up sources properly including RTC alarm.

The bit of EINTMASK corresponding to the wake-up source has not to be masked in order to let the
corresponding bit of SRCPND or EINTPEND set. Although a wake-up source is issued and the corresponding
bit of EINTMASK is masked, the wake-up will occur and the corresponding bit of SRCPND or EINTPEND will
not be set.

5. Save some meaning values into GSTATUSS, 4 register. These register are preserved during Power_ OFF
mode.

14. CLOCK & POWER MANAGEMENT : 7-15 : Procedure To Wake-Up from Power_Off Mode : 01/20/2003

Changed sentences as follows.

1. The internal reset signal will be asserted if one of the wake-up sources is issued. This reset duration is
determined by the internal 16-bit counter logic and the reset assertion time is calculated as tRST = (65535 /
XTAL_frequency).

6. The information in GSTATUS3,4 can be used for user’'s own purpose because the value in GSTATUS3,4 has
been preserved during Power_OFF mode.

Pin Type Pin Example Pin States in Power_OFF Mode
GPIO output pin GPBO:output Output ( GPIO data register value is used.)
GPIO input pin GPBO:input Input

15. CLOCK & POWER MANAGEMENT : 7-18 : Output Port State and Power_Off Mode : 01/20/2003
Changed sentences as follows.

The output port should have a proper logic level in power off mode, which makes the current consumption
minimized. If there is no load on an output port pin, H level is preferred. If output is L, the current will be
consumed through the internal parasitic resistance; if the output is H, the current will not be consumed. For an
output port, the current consumption can be reduced if the output state is H.

16. CLOCK & POWER MANAGEMENT : 7-18 : S/W Work-Around : 01/20/2003
Added a section at the end of this page as follows.

S/W Work-Around

After ‘wake-up' from the Power_ OFF mode by RTC_ALARM, the RTC source pending bit of the SRCPND
register is not set. So, the ALARM date has to be checked after the wake-up from Power_OFF mode.



17. CLOCK & POWER MANAGEMENT : 7-21 : Clock Control Register(CLKCON) : 01/20/2003
Changed a description of CLKCON]JO].

CLKCON Bit Description Initial State

SM_BIT [0] SPECIAL mode. 0
'0" is recommended normally.

This bit can be used to enter SPECIAL mode in only the special
condition, OM3=1 & wake-up by nRESET. Please contact us to use
this bit.

18. DMA : 8-3 : Basic DMA Timing Diagram : 01/20/2003
Changed Figure 8-1 and Added Table 8-2.

XSCLK . . . | .
i i ! ! i
»| «XRS 1| ! |
XnXDREQ ! ! : /.Y i :
P ! - «tXRS | |
1 tXAD ! | -
! ! i —>  [«-tCADH
[} [}
XnXDACK l ! 4
[} | T
! 11— b
> e Read X Write
B v ) (L
tCADL

Figure 8-1. Basic DMA Timing Diagram

Table 8-2. DMA Controller Module Signal Timing Constants
(Vpp=1.8V+0.15V, T, =0 to 70 °C, Vgyy = 3.3V £ 0.3V)

Parameter Symbol Min Typ. Max Unit
eXternal Request Setup tyrs 2 - 6 ns
aCcess to Ack Delay when Low transition tcaDL 9 - 11 ns
aCcess to Ack Delay when High transition tcADH 9 - 11 ns
eXternal Request Delay tyap 2 - - SCLK




19. DMA : 8-14 : S/W Work-around : 01/20/2003

Added a section at the end of this page as follows.

S/W Work-Around

The DMA auto-reload is occurred only when the DMA request is issued after the DMA counter reaches 0. So, the
following code should be used in the DMA done interrupt handler before setting the DMA source address,
destination address and counter register for the next auto-reload. This code will wait until the first DMA request is
issued and the previous auto-reload value is loaded.

while((rDSTATn&Oxfffff)==0);

20. 1/0 PORT : 9-28 : General Status Register(GSTATUSN) : 01/20/2003
Changed descriptions of GSTATUS3 and GSTATUSA4.

GSTATUS3 Bit Description

INFORM [31:0] Inform register. This register is cleared by nRESET or watchdog timer.
Otherwise, preserve data value.

GSTATUS4 Bit Description

INFORM [31:0] Inform register. This register is cleared by nRESET or watchdog timer.
Otherwise, preserve data value.

21. USB DEVICE : 13-8 : Interrupt Register(EP_INT_REG/USB_INT_REG) : 01/20/2003
Added below description of USB_INT_REG.

NOTE: If the RESET interrupt is occurred, all USB device registers should be re-configured.

22. USB DEVICE : 13-17 : End Point out Control Status Register(OUT_CSR1 REG/OUT_CSR2_REG) :
01/20/2003

Changed a description of OUT_CSR2_REG[6].

OUT_CSR2_REG Bit MCU uUSB Description Initial State

ISO [6] R/W R Determine endpoint transfer type. 0
0: Configures endpoint to Bulk mode
1: Reserved




23. USB DEVICE : 13-21 : DMA Interface Control Register(EPN_DMA_CON) : 01/20/2003
Changed descriptions of EPn_DMA_CON[7,0].

EPn_DMA_CON

Bit

MCU

USB

Description

Initial State

IN_RUN_OB

[7]

R/W W

Read) IN DMA Run Observation

0: DMA is stopped 1:DMA is running
Write) Ignore EPn_DMA_TTC_n register
0: DMA requests will be stopped if
EPn_DMA_TTC_n reaches 0.

1: DMA requests will be continued although
EPn_DMA_TTC_n reaches 0.

0

DMA_MODE_EN

[0]

R/W R/

CLEAR

Set DMA mode.If the IN_RUN_OB has been
wrtten as 0 and EPn_DMA_TTC_n reaches
0, DMA_MODE_EN bit will be cleared by
USB.

0 = Interrupt mode 1 = DMA mode

24. INTERRUPT CONTROLLER : 14-14 : Interrupt Pending Register(INTPND) : 01/20/2003

Added a note.

NOTE: Cautions in clearing the INTPND register.
The INTPND register is cleared to ‘0’ by writing ‘1’. If the INTPND bit, which has ‘1, is cleared by ‘0’, the
INTPND register & INTOFFSET register may have unexpected value in some case.
So, you never write ‘0’ on the INTPND bit having ‘1’. The convenient method to clear the INTPND register is writing
the INTPND register value on the INTPND register. (In even our example code, this guide hasn’t been applied yet.)

25. LCD CONTROLLER : 15-17 : VD Pin Connections at 16BPP : 01/20/2003

Changed VD pin connections and added a note.

VD Pin Connections at 16BPP

(5:6:5)

VD 23| 22

21

20

19

18]17] 16

1411311211 |10|9|8|7 |65

3|2]1]o

RED 4 | 3

GREEN

BLUE

NC

NC

NC

(5:5:5:0)

VD 23| 22

21

20

19

18| 17|16

15/14113|12|11(10|9|8|7|6|5|4

RED 4 | 3

GREEN

BLUE

NC

NC

NOTE: The unused VD pins can be used as GPIO.




26. LCD CONTROLLER : 15-20 : Palette Read/Write : 01/20/2003
Palette Read/Write

When the user performs Read/Write operation on the palette, HSTATUS and VSTATUS of LCDCONS register
must be checked, for Read/Write operation is prohibited during the ACTIVE status of HSTATUS and VSTATUS.

27.LCD CONTROLLER : 15-22 : Figure 15-6 : 01/20/2003
Changed Figure 15-6.

INT_FrSyn |
VSYNC
| | |

LSRN | |
Uy

[ I R —

[} [}
[} [}
VDEN l |
]
l . .

[}
[} ] [}
| VBPD+1 LINEVAL +1 VFPD+1!
IVSPW+1 !
< 1 Frame >
/ \
< 1 Line >
l l

HSYNC

_

VCLK _—I_I_L | |
500000000088

-l

| | |
| | |
| | |
| | |
VD ! ! i
; ! , ;
I o
VDEN ! ! | !
|
; ; ! ;
| | | Lo |
| | | |
LEND | | | |
| | | Lo |
HBPD+1 HFPD+1
HSPW+1 HOZVAL+1

Figure 15-6. TFT LCD Timing Example



28. LCD CONTROLLER : 15-28 : LCD Control 3 Register : 01/20/2003
Changed a description of LCDCON3[18:8].

LCDCON3 Bit Description Initial state
HOZVAL [18:8] [ TFT/STN: These bits determine the horizontal size of LCD panel. 00000000000

HOZVAL has to be determined to meet the condition that total bytes
of 1 line are 4n bytes. If the x size of LCD is 120 dot in mono mode,
x=120 cannot be supported because 1 line consists of 15 bytes.
Instead, x=128 in mono mode can be supported because 1 line is
composed of 16 bytes (2n). LCD panel driver will discard the
additional 8 dot.

29. LCD CONTROLLER : 15-30 : LCD Control 5 Register : 01/20/2003

Changed descriptions of LCDCONb5[31:13].

LCDCONS5 Bit Description Initial state
Reserved [31:17] This bit is reserved and the value should be '0'. 0
VSTATUS [16:15] TFT: Vertical Status (read only). 00

00 = VSYNC 01 = BACK Porch
10 = ACTIVE 11 = FRONT Porch
HSTATUS [14:13] TFT: Horizontal Status (read only). 00
00 = HSYNC 01 = BACK Porch
10 = ACTIVE 11 = FRONT Porch
30. LCD CONTROLLER : 15-38 : LPC3600 Control Register : 01/20/2003
Changed a description of LPCSEL[1] and deleted descriptions of LPCSEL][2,3].
LPCSEL Bit Description Initial state
RES_SEL [1] 1=240" 320 0
LPC_EN [0] Determine LPC3600 Enable/Disable. 0

0 = LPC3600 Disable
1 =LPC3600 Enable




31. LCD CONTROLLER : 15-42 : Known Problem : 01/20/2003

Added a section at the end of this page as follows.

Known Problems

Problem : In a MDS, such as Multi-ICE, some of the LCD controller registers may be displayed incorrectly in the
memory view window of the ARM debugger.

Solution : The LCD controller register will be displayed correctly unless the memory view window is used.
Instead,
use 'pr' command in the debugger console window.

32. A/D CONVERTER AND TOUCH SCREEN : 16-2 : ADC & Touch Screen Interface Operation : 01/20/2003

Changed a sentence of Block Diagram as follows.

One of AIN[5] -> AIN[5] (sixth line from the top).

33. A/D CONVERTER AND TOUCH SCREEN : 16-4 : Touch Screen Interface Mode : 01/20/2003
Changed a sentence of procedure 2.

Y-Position Mode (AUTO_PST =0 and XY_PST = 2) writes Y-position conversion data to YPDATA of ADCDATL.

34. A/D CONVERTER AND TOUCH SCREEN : 16-8 : ADC Touch Screen Control Register : 01/20/2003
Added a note as follows.

NOTE: In Auto mode, ADCTSC register should be reconfigured before starting read operation.



35. REAL TIME CLOCK(RTC) : 17-2 : Real Time Clock Operation : 01/20/2003
Changed Figure 17-1.

TICNT TIME TICK
Time Tick Generator >
y
128 Hz RTCRST
—» 25 Clock Divider Reset Register Leap Year Generator
XTlrtc
. 4 [ A A 4 Y
1Hz 3
A A £ A A A
XTOrtc SEC MIN HOUR || DATE DAY MON || YEAR
B— >
A A A A A A
Control Register Alarm Generator
RTCCON RTCALM
PMWKUP PWDN ALMINT

Figure 17-1. Real Time Clock Block Diagram

36. SECURE DIGITAL INTERFACE FOR SDIO(SDI) : 19-10 : SDI Data Control Register(SDIDCON) :
01/20/2003

Added a note.

NOTES:

1. If you want one of TARSP, RACMD and BACMD bits (SDIDCON[20:18]) to "1", you need to write on SDIDCON
register head of on SDICCON register (always need for SDIO).

2. When DMA operation is completed, DMA Enable[15] bit of SDIDCON register should be disabled..



37. SECURE DIGITAL INTERFACE FOR SDIO(SDI) : 19-16 : SDI Data/Busy Timer Register : 01/20/2003

Added a section at the end of this page as follows.

SDI Data/Busy Timer Register

SDI data/ busy timer register has 16-bit counter. In case of 25MHz operation, the countable maximum time is
2.6ms (40ns * 0x10000). But, some cards have very long access time (TAAC), their TAAC are up to 100ms. In
this case the SDI generates data timeout error state. To solve this problem follow the below flow chart.

e

A

A

Read
(multil or single block)

25MHz

25MHz or 600KHz ?

Is timeout occurs? Send stop command

A

Send stop command if Change SDI clock to
multi block 600KHz 600KHzZ

Retry

A A

Change SDI clock to

25MHz if 600KHz Real-timeout error

A A

C Return > < Return error )




38. IIC-BUS INTERFACE : 20-2 : IIC Data Hold Time : 01/20/2003
Added a note.

NOTE: IIC Data Hold Time
The 1IC data hold time(tSDAH) is minimum Ons.
(lIC data hold time is minimum Ons for standard/fast bus mode in IIC specification v2.1.)
Please check the data hold time of your IIC device if it's 0 nS or not.
The IIC controller supports only IIC bus device(standard/fast bus mode), not C bus device.

39. lIC-BUS INTERFACE : 20-11 : IlIC-Bus Interface Special Registers : 01/20/2003
Changed fifth NOTES.

5. If the IICONJ5]=0, ICON[4] does not operate correctly.
So, It is recommended that you should set ICCON[5]=1, although you does not use the IIC interrupt.

40. 1IS-BUS INTERFACE : 21-5: lIS-Bus Interface Special Registers : 01/20/2003
Changed descriptions of ISCONI6,7].

[ISCON Bit Description Initial State
Transmit FIFO ready flag [7] 0 = empty 0
(Read only) 1 = not empty
Receive FIFO ready flag [6] 0 = full 0
(Read only) 1 = not full

41. ELECTRICAL DATA : 24-2 : Electrical Characteristics : 01/20/2003
Changed Table 24-3.

-40to 85 °C -> 0 to 70 °C (Temperature range)

42. ELECTRICAL DATA : 24-28 : External DMA Timing : 01/20/2003
Changed Figure 24-30.

Min. 3MCLK -> Min. 3SCLK (middle of figure 24-30)

43. ELECTRICAL DATA : 24-34 : Table 24-10 : 01/20/2003
Deleted Table 24-10. Memory Interface Timing Constants (2.5V)

44. ELECTRICAL DATA : 24-34 : DMA Controller Module Signal Timing Contants : 01/20/2003
Changed Table 24-12.

HCLK -> SCLK (first line of the bottom)



45. ELECTRICAL DATA : 24-31 : NAND Flash Timing : 01/20/2003

Added figures as follows.

ELECTRICAL DATA

TACLS TWRPHO TWRPH1 TACLS TWRPHO TWRPH1
— PP — P — >
| | | | | | | |
HCLK ‘ HCLK ‘
| | | | | | | |
+» |«tcLED : » |« tCLED » |«tLED : » |«tALED
| T T T | T T T
ae | : : ALE J‘ : : :
| | | | I | | |
| | | | | | |
| | | | | | | |
! > €D e wep ! > € e wep!
T\ 1 1 i 1 1 1
nFWE \ \ v \ nFWE \ \ v \
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| | ] | | | ] |
| | | | | | | |
| » |4 twDS » |€ twDH | » € twDH » [« twDH
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| | | | 1 1
Figure 24-36. NAND Flash Address/Command Timing
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Figure 24-37. NAND Flash Timing




46. ELECTRICAL DATA : 24-39 : NAND Flash Timing : 01/20/2003

Added a table as follows.

Table 24-20. NAND Flash Interface Timing Constants
(Vobi, Vopalive, Vopiarm = 1.8 V£0.15V, T, =010 70 °C, Vpp o = 3.3V £ 0.3V)

Parameter Symbol Condition Min Max Unit
NFCON Chip Enable delay tcep - 6.2 ns
NFCON CLE delay tcLED - 7.1 ns
NFCON ALE delay talED - 7.5 ns
NFCON Write Enable delay twep - 7.2 ns
NFCON Read Enable delay trep - 7.1 ns
NFCON Write Data Setup time twos - 6.5 ns
NFCON Write Data Hold time tWoH 1.7 - ns
NFCON Read Data Setup requirement time trps 0.3 - ns
NFCON Read Data Hold requirement time trpH 0.3 - ns




S3C2410X PRODUCT OVERVIEW

PRODUCT OVERVIEW

INTRODUCTION

This manual describes SAMSUNG's S3C2410X 16/32-bit RISC microprocessor. This product is designed to
provide hand-held devices and general applications with cost-effective, low-power, and high-performance micro-
controller solution in small die size. To reduce total system cost, the S3C2410X includes the following
components separate 16KB Instruction and 16KB Data Cache, MMU to handle virtual memory management,
LCD Controller (STN & TFT), NAND Flash Boot Loader, System Manager (chip select logic and SDRAM
Controller), 3-ch UART, 4-ch DMA, 4-ch Timers with PWM, 1/O Ports, RTC, 8-ch 10-bit ADC and Touch Screen
Interface, [IC-BUS Interface, 11IS-BUS Interface, USB Host, USB Device, SD Host & Multi-Media Card Interface,
2-ch SPI and PLL for clock generation.

The S3C2410X was developed using an ARM920T core, 0.18um CMOS standard cells and a memory complier.
Its low-power, simple, elegant and fully static design is particularly suitable for cost- and power-sensitive
applications. It adopts a new bus architecture called Advanced Microcontroller Bus Architecture (AMBA).

The S3C2410X offers outstanding features with its CPU core, a 16/32-bit ARM920T RISC processor designed by
Advanced RISC Machines, Ltd. The ARM920T implements MMU, AMBA BUS, and Harvard cache architecture
with separate 16KB instruction and 16KB data caches, each with an 8-word line length.

By providing a complete set of common system peripherals, the S3C2410X minimizes overall system costs and
eliminates the need to configure additional components. The integrated on-chip functions that are described in
this document include:

1.8V int., 3.3V memory, 3.3V external I/O microprocessor with 16KB I-Cache/16KB D-Cache/MMU
External memory controller (SDRAM Control and Chip Select logic)

LCD controller (up to 4K color STN and 256K color TFT) with 1-ch LCD-dedicated DMA
4-ch DMAs with external request pins

3-ch UART (IrDAL1.0, 16-Byte Tx FIFO, and 16-Byte Rx FIFO) / 2-ch SPI

1-ch multi-master 11IC-BUS/1-ch 11IS-BUS controller

SD Host interface version 1.0 & Multi-Media Card Protocol version 2.11 compatible
2-port USB Host /1- port USB Device (ver 1.1)

4-ch PWM timers & 1-ch internal timer

Watch Dog Timer

117-bit general purpose 1/O ports / 24-ch external interrupt source

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

8-ch 10-bit ADC and Touch screen interface

RTC with calendar function

On-chip clock generator with PLL

ELECTRONICS 1-1



PRODUCT OVERVIEW

S3C2410X

FEATURES

Architecture

Integrated system for hand-held devices and
general embedded applications

16/32-Bit RISC architecture and powerful
instruction set with ARM920T CPU core

Enhanced ARM architecture MMU to support
WinCE, EPOC 32 and Linux

Instruction cache, data cache, write buffer and
Physical address TAG RAM to reduce the effect
of main memory bandwidth and latency on
performance

ARM920T CPU core supports the ARM debug
architecture.

Internal Advanced Microcontroller Bus
Architecture (AMBA) (AMBA2.0, AHB/APB)

System Manager

oth

Little/Big Endian support

Address space: 128M bytes for each bank (total
1G hytes)

Supports programmable 8/16/32-bit data bus
width for each bank

Fixed bank start address from bank 0 to bank 6

Programmable bank start address and bank size
for bank 7

Eight memory banks:

— Six memory banks for ROM, SRAM, and

ers.

— Two memory banks for ROM/SRAM/
Synchronous DRAM

Fully Programmable access cycles for all
memory banks

Supports external wait signals to expend the bus
cycle
Supports self-refresh mode in SDRAM for power-
down

Supports various types of ROM for booting
(NOR/NAND Flash, EEPROM, and others)

NAND Flash Boot Loader

Supports booting from NAND flash memory
4KB internal buffer for booting

Supports storage memory for NAND flash
memory after booting

Cache Memory

64-way set-associative cache with I-Cache
(16KB) and D-Cache (16KB)

8words length per line with one valid bit and two
dirty bits per line

Pseudo random or round robin replacement
algorithm

Write-through or write-back cache operation to
update the main memory

The write buffer can hold 16 words of data and
four addresses.

Clock & Power Manager

On-chip MPLL and UPLL:

UPLL generates the clock to operate USB
Host/Device.

MPLL generates the clock to operate MCU at
maximum 203Mhz @ 1.8V.

Clock can be fed selectively to each function
block by software.

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

Normal mode: Normal operating mode

Slow mode: Low frequency clock without PLL
Idle mode: The clock for only CPU is stopped.
Power-off mode: The Core power including all
peripherals is shut down.

Woken up by EINT[15:0] or RTC alarm interrupt
from Power-Off mode

1-2
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S3C2410X PRODUCT OVERVIEW

FEATURES (Continued)

Interrupt Controller 16-byte Rx FIFO.

55 Interrupt sources

(One Watch dog timer, 5 timers, 9 UARTS, 24
external interrupts, 4 DMA, 2 RTC, 2 ADC, 1 IIC,
2 SPI, 1 SDI, 2 USB, 1 LCD, and 1 Battery Fault)

Level/Edge mode on external interrupt source

DMA Controller
4-ch DMA controller

Supports memory to memory, IO to memory,
memory to 10, and 10 to IO transfers

Programmable polarity of edge and level Burst transfer mode to enhance the transfer rate

Supports Fast Interrupt request (FIQ) for very

urgent interrupt request A/D Converter & Touch Screen Interface

8-ch multiplexed ADC

Timer with Pulse Width Modulation (PWM) ) i
Max. 500KSPS and 10-bit Resolution

4-ch 16-bit Timer with PWM / 1-ch 16-bit internal
tmer W'th DMA-based or interrupt-based LCD Controller STN LCD Displays Feature
operation

Supports 3 types of STN LCD panels: 4-bit dual
scan, 4-bit single scan, 8-bit single scan display
type

Supports monochrome mode, 4 gray levels, 16
gray levels, 256 colors and 4096 colors for STN
LCD

Supports multiple screen size

Programmable duty cycle, frequency, and
polarity

Dead-zone generation
Supports external clock sources

RTC (Real Time Clock)

Full clock feature: second, minute, hour, date,
day, month, and year

32.768 KHz operation
Alarm interrupt
Time tick interrupt

— Typical actual screen size: 640x480, 320x240,
160x160, and others

— Maximum virtual screen size is 4 Mbytes.

— Maximum virtual screen size in 256 color
mode: 4096x1024, 2048x2048, 1024x4096,
and others

General Purpose Input/Output Ports

i TFT(Thin Film Transistor) Color Displays
24 external interrupt ports Feature
multiplexed input/output ports Supports 1, 2, 4 or 8 bpp (bit-per-pixel) palette

color displays for color TFT
UART

3-channel UART with DMA-based or interrupt-
based operation

Supports 5-bit, 6-bit, 7-bit, or 8-bit serial data
transmit/receive (Tx/Rx)

Supports external clocks for the UART operation
(UCLK)

Programmable baud rate

Supports IrDA 1.0

Loopback mode for testing

Each channel has internal 16-byte Tx FIFO and

Supports 16 bpp non-palette true-color displays
for color TFT

Supports maximum 16M color TFT at 24 bpp
mode

Supports multiple screen size

— Typical actual screen size: 640x480, 320x240,
160x160, and others

— Maximum virtual screen size is 4Mbytes.

— Maximum virtual screen size in 64K color
mode:
20