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REVISION DESCRIPTIONS

1. Chapter 4. Control Registers

LPOT — LcD Port Control Register F7H Set 1, Bankl
Bit Identifier 7 | 6 | 5 4 3 2 1 0
RESET Value - 0 0 0 0 0 0 0
Read/Write - R/W R/W R/W R/W R/W R/W R/W
7 Not used for S3C84I8X/F8418X/C8419X/F8419X
.6—.4 SEG4-SEG19 and COMO0-COM3 Selection Bit

SEG4-7 SEG8-11 | SEG12-15 | SEG16-19/ COMO-3
COM7-COM4
P3.0-P3.3 | P3.4-P3.7 | P4.0-P4.3 P4.4-P4.7 P0.0-P0.3
0 0 0 Port Port Port Port Port
0 1 0 Port Port Port Port COM
11010 SEG SEG SEG SEG/COM COM
110 1 Port SEG SEG SEG/COM COM
1]11]0 Port Port SEG SEG/COM COM
1]11]1 Port Port Port SEG/COM COM
3 SEG3/P2.7 Selection Bit
0 | Normal I/O port
1 | SEG port
2 SEG2/P2.6 Selection Bit
0 [ Normal I/O port
1 | SEG port
A SEG1/P2.5 Selection Bit
0 [ Normal I/O port
1 | SEG port
.0 SEGO0/P2.4 Selection Bit

0 [ Normal I/O port

1 | SEG port
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USER’S MANUAL ERRATA

ERRATA (VER 2.00)
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1. PIN ASSIGNMENT (PAGE 1-4)

INTO/TAOUT/P1.0
INT1/BUZ/TACK/P1.1
SDAT/INT2/TACAP/P1.2
SCLK/INT3/T10UT1/P1.3

VDD
VSS
Xout
Xin
Vpp/TEST
Xtin
Xtout

44 [ P4.7/SEG19/COM7
43 1 P4.6/SEG18/ICOM6
42 P4 5/SEG17/COMS5
41 F P4 4/SEG16/COM4

40 (P4 3/SEG15
39 (I P4.2/SEG14
38 1 P4.1/SEG13
37 [ P4.0/SEG12
36 — P3.7/SEG11
35 [ P3.6/SEG10
34 [ pP3.5/SEG9

— 1 O 33 [ P3.4/SEGS
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Figure 1-2. S3C84I8X/F84I8X/C84I9X/F8419X Pin Assignment (44-pin QFP)
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2. PIN ASSIGNMENT (PAGE 1-5)

SEG14/P4.2 T
SEG15P4.3
SEG16/COM4/P4.4 T
SEG17/COM5/P4.5 T
COMG6/SEG18/P4.6 T4

COM7/SEG19/P4.7 15
INTO/TAOUT/P1.0

INT1/BUZ/TACK/P1.1 .,
SDAT/INT2/TACAP/P1.2
SCLK/INT3/T10UT1/P1.3
VDD

VSS

Xout

Xin

Vpp/TEST

XTin

XTout

NRESET
TBPWM/T1CKO/P2.0
PWM/T1CAPO/P2.1

T1OUTO/AD4/P2.2

O0000000000I(

©O©oO~NO U WN -

O
N

S3C8419X/F8419X

Top View
(42-SDIP)

42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22

guuobtuoubbuururoouuon

P4.1/SEG13
P4.0/SEG12
P3.7/SEG11
P3.6/SEG10
P3.5/SEG9
P3.4/SEGS8
P3.3/SEG7
P3.2/SEG6
P3.1/SEG5
P3.0/SEG4
AD3/COM3/P0.3
AD2/COM2/P0.2
AD1/COM1/P0.1
ADO/COMO/P0.0
AVss

AVref
P2.7/SEG3/TxD
P2.6/SEG2/RxD
P2.5/SEG1/SCK
P2.4/SEG0/SO
P2.3/AD7/SI

Figure 1-3. S3C8419X/F84I19X Pin Assignment (42-pin SDIP)
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3. PIN ASSIGNMENT (PAGE 1-14)

VDD
VDD
Open Drain EN % Pull-up
P-CH Enable
Data I/O
N-CH
LCD Out EN
SEG [
|_ Circuit
. Type H-4 | T
Output Disable
Normal Input < ain

Figure 1-12. Pin Circuit Type H-17 (P3.0-P3.7, P4.0—P4.)

VDD

VDD

< Pull-up
> _DO—{ P-CH Enable
Data [ Jiuo
S [
LCD Out EN DJ
>

SEG

Circuit
Type H-4

|

Output Disable

Normal Input -« { TL

Figure 1-13. Pin Circuit Type H-18 (2.4-P2.7)
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4. REGISTER ARCHITECTURE (PAGE 2-5)

Setl Page 1
Bank 1 FFH FFH Page 0
[ | FFH Bank 0
32
Bytes System and Set 2
Peripheral Control Registers
(Register Addressing Mode) General-Purpose
| | EOH Data Registers
EOH
64 DEH (Indirect Register, Indexed
Byfes System and Mode, and Stack Operations)
Peripheral Control Registers ||
(Register Addressing Mode) —1 |256
DOH COH Bytes
I I
CFH BEH
General Purpose Register
(Register Addressing Mode)
— COH
Prime
192 Data Registers
Bytes
Page 2 (All Addressing Modes)
13H
LCD Display Registers I
00H 00H

NOTE: Page2's 00H~13H is used for LCD Display Registers(Write-only).

Figure 2-3. Internal Register File Organization of S3F8419X/C8419X
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Setl Page 0
- - - FEH _
— Set 2
FFH Bank 0
32
Bytes System and
Peripheral Control Registers
(Register Addressing Mode) General-Purpose
| | EOH Data Registers
EOH
64 DFH (Indirect Register, Indexed
Bytes System and Mode, and Stack Operations)
Peripheral Control Registers
(Register Addressing Mode) 256
DOH COH Bytes
CFH [ BFH
General Purpose Register Page 0
(Register Addressing Mode)
L—  COH
Prime
192 Data Registers
Bytes
Page 2 (All Addressing Modes)
13H
LCD Display Registers
O0H 00H |

NOTE: Page2's 00H~13H is used for LCD Display Registers(Write only)

Figure 2-4. Internal Register File Organization of S3F84I18X/C8418X
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5. REGISTER PAGE POINTER (PAGE 2-7)

Register Page Pointer (PP)
DFH ,Set 1, R/W

.0 LSB

MSB g .6 5 A4 3 2 A

Destination register page selection bits: Source register page selection bits:

0000 Destination: Page 0 0000 Source: Page 0
0001 Destination: Page 1 0001 | Source: Page 1
0002 Destination: Page 2 0002 | Source: Page 2

NOTE: Inthe S3C84I9X/F8419X microcontroller, page 0,1,2 are implemented.
In the S3C84I18X/F84I18X microcontroller, page 0,2 are implemented.
A hardware reset operation writes the 4-bit destination and source values shown
above to the register page pointer(OOH). These values should be modified to

other pages

Figure 2-5. Register Page Pointer (PP)

ELECTRONICS
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6. CONTROL REGISTERS (PAGE 4-19)
POCON — Port 0 Control Register (High Byte) E6H Set 1, BankO

.7-.6 P0.3/AD3/COM3 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | Alternative function mode; AD3 input

5-4 P0.2/AD2/COM2 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | Alternative function mode; AD2 input

3-2 P0.1/ AD1/COM1 Configration Bits
0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1

Alternative function mode; AD1 input

.1-.0 P0.0/ ADO/COMO Configration Bits

0 0 | Input mode

1 | Input mode with pull-up

0
1 0 | Push-pull output mode
1 1 | Alternative function mode; ADO input

NOTE: If you want to use PO as a LCD port, you must set LPOT register appropriately.(Refer to Ex .2 below)
If you want to use PO as a Normal I/O or Alternative function(ADC0O~ADC3), you must set LPOT register
appropriately. (Refer to Ex. 1 below)

For example,
(1) LD LPOT,#00000000B ; P0.0~P0.3 is Normal 1/O or Alternative function(ADCO~ADCS3).
(2) LD LPOT,#01001111B ; P0.0~P0.3 is LCD port.

For more detail, please refer to page 9-5

ELECTRONICS 7
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7. CONTROL REGISTERS (PAGE 4-24)

P2CONH — port 2 control Register (High Byte) ECH Set 1, BankO

7-.6 P2.7/SEG3/TxD Configration Bits

0 0 | Input mode

0 1 | Alternative function mode: Not used

1 0 | Push-pull output mode

1 1 | Alternative function mode: TxD output
.5-4 P2.6/SEG2/RxD Configration Bits

0 0 | Input mode ; RxD input

0 1 | Alternative function mode: Not used

1 0 | Push-pull output mode

1 1 | Alternative function mode: RxD output
3-2 P2.5/ SEG1/SCK Configration Bits

0 0 | Input mode ; SCK input

0 1 | Alternative function mode: Not used

1 0 | Push-pull output mode

1 1 | Alternative function mode: SCK output
.1-.0 P2.4/SEGO0/SO Configration Bits

0 0 | Input mode

0 1 | Alternative function mode: Not used

1 0 | Push-pull output mode

1 1 | Alternative function mode: SO output

NOTE: If you want to use a P2 as LCD port, you must set LPOT register appropriately. (Refer to Ex. 2 below)
If you want to use a P2 as Normal I/O or Alternative function(SO/SCK/RxD/TxD), you must set LPOT
register appropriately. (Refer to Ex. 1 below)

For example,
(1) LD LPOT,#00000000B
(2) LD LPOT,#01001111B

For more detail, please refer to page 9-13

; P2.4~P2.7 is Normal I/O or Alternative function(SO/SCK/RxD/TxD).
; P2.4~P2.7 is LCD port.

ELECTRONICS
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8. CONTROL REGISTERS (PAGE 4-27)

P3CONH — port 3 control Register (High Byte) EEH Set 1, BankO

7-.6 P3.7/SEG11 Configration Bits
0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

5-4 P3.6/SEG10 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

.3-2 P3.5/ SEG9 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

.1-.0 P3.4/ SEG8 Configration Bits

0 0 | Input mode

1 | Input mode with pull-up

0
1 0 | Push-pull output mode
1

1 | N-channel open-drain output

NOTE: If you want to use P3 as a LCD port, you must set LPOT register appropriately. (Refer to Ex. 2 below)
If you want to use P3 as a Normal I/O, you must set LPOT register appropriately. (Refer to Ex. 1 below)

For example,
(1) LD LPOT,#00000000B ; P3.4~P3.7 is Normal 1/O.
(2) LD LPOT,#01001111B ; P3.4~P3.7 is LCD port.

For more detail, please refer to page 9-16

ELECTRONICS 9
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9. CONTROL REGISTERS (PAGE 4-28)
P3CONL — port 3 control Register (Low Byte) EFH Set 1, BankO

.7-.6 P3.3/ SEG7 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

T
i
U
w

.2/ SEG6 Configration Bits

0 0 | Input mode

0 1 | Input mode with pull-up

1 0 | Push-pull output mode

1 1 | N-channel open-drain output
.3-3 P3.1/ SEG5 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

.1-.0 P3.0/ SEG4 Configration Bits

0 0 | Input mode

1 | Input mode with pull-up

0
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

NOTE: If you want to use P3 as a LCD port, you must set LPOT register appropriately. (Refer to Ex. 2 below)
If you want to use P3 as a Normal I/O, you must set LPOT register appropriately. (Refer to Ex. 1 below)

For example,
(1) LD LPOT,#00000000B ; P3.0~P3.3 is Normal /0.
(2) LD LPOT,#01001111B ; P3.0~P3.3is LCD port.

For more detail, please refer to page 9-16

10 ELECTRONICS
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10. CONTROL REGISTERS (PAGE 4-29)

PACONH — port 4 control Register (High Byte) FOH Set 1, BankO
0 0 | Input mode
0 1 | Input mode with pull-up
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

5-.4 P4.6/ COM6/SEG18 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

.3-3 P4.5/ COM5/SEG17 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1

N-channel open-drain output

.1-0 P4.4/ COM4/SEG16 Configration Bits

0 0 | Input mode

1 | Input mode with pull-up

0
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

NOTE: If you wantto use P4 as a LCD port, you must set LPOT register appropriately. (Refer to Ex. 2 below)
If you want to use P4 as a Normal I/O, you must set LPOT register appropriately. (Refer to Ex. 1 below)

For example,
(1) LD LPOT,#00000000B ; P4.4~P4.7 is Normal 1/O.
(2) LD LPOT,#01001111B ; P4.4~P4.7 is LCD port.

For more detail, please refer to page 9-19

ELECTRONICS 11
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11. CONTROL REGISTERS (PAGE 4-30)

PACONL — port 4 control Register (Low Byte) F1H Set 1, BankO

.7-.6 P4.3/ BUZ/SEG15 Configration Bits
0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

5-.4 P4.2/ SEG14 Configration Bits

0 0 | Input mode

Input mode with pull-up

0|1
1 0 | Push-pull output mode
1 1 | N-channel open-drain output

3-.2 P4.1/ SEG13 Configration Bits

0 0 | Input mode

0 1 | Input mode with pull-up

1 0 | Push-pull output mode

1 1 | N-channel open-drain output
1-.0 P4.0/ SEG12 Configration Bits

0 | Input mode

Input mode with pull-up

R |, |O|O

1
0 | Push-pull output mode
1

N-channel open-drain output

NOTE: If you want to use P4 as a LCD port, you must set LPOT register appropriately. (Refer to Ex. 2 below)
If you want to use P4 as a Normal I/O, you must set LPOT register appropriately. (Refer to Ex. 1 below)

For example,
(1) LD LPOT,#00000000B ; P4.0~P4.3 is Normal 1/0.
(2) LD LPOT,#01001111B ; P4.0~P4.3 is LCD port.

For more detail, please refer to page 9-19

12 ELECTRONICS
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12. CONTROL REGISTERS (PAGE 4-31)

PP — Register Page Pointer DFH Setl
Bit Identifier | 7 | 6 5 | a4 | 3 | 2 | 1 0 |
RESET Value 0 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Addressing Mode Register addressing mode only
7-4 Destination Register Page Selection Bits

0 0 0 0 | Destination: page 0
0 0 0 1 | Destination: page 1
0 0 1 0 | Destination: page 2
Other values Don't care
.3-.0 Source Register Page Selection Bits
0 0 0 0 | Source: page 0
0 0 0 1 | Source: page 1
0 0 1 0 | Source: page 2
Other values Don't care
NOTES:
1. Inthe S3C84I8X/F84I8X microcontroller, the internal register file is configured as two pages (Page 0, Page 2).
The page 0 is used for the general-purpose register file and data register.
2. Inthe S3C8419X/F8419X microcontroller, the internal register file is configured as three pages (Page 0-2)
The page 0 and page 1 are used for the general-purpose register file and data register .

3. The page 2 is used for the LCD display ram and it is a write-only memory.

ELECTRONICS 13



USER’S MANUAL ERRATA

S3C84I8X/F84I18X/C8419X/F8419X_ERRATA_REV 2.00

13. PORT CONTROL REGISTERS (PAGE 9-5)

& PROGRAMMING TIP — To make PO as Normal I/O or Alternative function

ORG

START DI

SB1

LD

SBO

LD

LD

LD

LD

. SB1

LD

SBO

LD

0100H

LPOT,# O0H

POCON,#00H

POCON,#055H

POCON,#0AAH

POCON,#0FFH

LPOT,# 4FH

POCON,#0AAH

Reset address

PO is normal I/O or alternative function

PO is input mode
PO is input pull-up mode
PO is Push-pull output mode

PO is ADC input

PO is LCD port

; If you use PO as LCD port,POCON register value doesn’t care

14
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14. PORT CONTROL REGISTERS (PAGE 9-7)

Port 1 Control Register, High Byte (P1CONH)
E8H, Setl, Bank0, R/W, Reset value="00"

MSB | .7 .6 5 A4 3 .2 A .0 |LSB

[.7-.4] Not used (must keep always 0)

[.3-.2] P1.5/T1CAP1/AD6 Configuration Bits
0 0 = Input mode; TLCAP1 input

0 1 = Input mode with pull-up; TLCAP1 input
1 0 = Push-pull output mode

11 = Alternative function mode: AD6

[.1-.0] P1.4/T1CK1/ADS5 Configuration Bits
0 0 = Input mode; T1CK1 input

0 1 = Input mode with pull-up; TICK1 input
1 0 = Push-pull output mode

1 1 = Alternative function mode: AD5

Figure 9-2. Port 1 High-Byte Control Register (P1LCONH)

Port 1 Control Register, Low Byte (P1CONL)
E9H, Setl, Bank0, R/W, Reset value="00H"

MSB 7 .6 5 A4 3 2 A .0

[.7-.6] P1.3/T1IOUT1/INT3 Configuration Bits

0 0 = Input mode; Interrupt input (INT3)

0 1 =Input mode with pull-up; Interrupt input (INT3)
1 0 = Push-pull output mode

1 1 = Alternative function mode: TLOUT1 output

[.5-.4] P1.2/TACAP/INT2 Configuration Bits

0 0 = Input mode; Interrupt input (INT2); TACAP

0 1 = Input mode with pull-up; Interrupt input (INT2); TACAP
1 0 = Push-pull output mode

1 1 = Alternative function mode: Not used

[.3-.2] P1.1/TACK/BUZ/INT1 Configuration Bits

0 0 = Input mode; Interrupt input (INT1); TACK

0 1 = Input mode with pull-up ; Interrupt input (INT1); TACK
1 0 = Push-pull output mode

1 1 = Alternative function mode: BUZ output

[.1-.0] P1.0/TAOUT/INTO Configuration Bits

0 0 = Input mode; Interrupt input (INTO)

0 1 = Input mode with pull-up; Interrupt input (INTO)
1 0 = Push-pull output mode

11 = Alternative function mode: TAOUT output

LSB

Figure 9-3. Port 1 Low-Byte Control Register (P1CONL)
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15. PORT CONTROL REGISTERS (PAGE 9-9)

PORT 2

Port 2 is an 8-bit 1/0 port with individually configurable pins. Port 2 pins are accessed directly by writing or reading
the port 2 data register, P2 at location E2H in set 1, bank 0. P2.0—P2.7 can serve as digital inputs, outputs (push
pull) or you can configure the following alternative functions:

— General-purpose digital 1/10
— Alternative function: SEG0-SEG3, ADC4, ADC7, S|, TLCAPO, T1OUTO, T1CKO, TBPWM, PWM

16. PORT CONTROL REGISTERS (PAGE 9-10)

Port 2 Control Register, High Byte (P2CONH)
ECH, Setl, Bank0, R/W, Reset value="00"

MSB 7 .6 5 A4 3 2 A .0 LSB

[.7-.6] P2.7/SEG3/TxD Configuration Bits
0 0 = Input mode
0 1 = Alternative function mode; Not used
1 0 = Push-pull output mode
11 = Alternative function mode; TxD output

[.5-.4] P2.6/SEG2/RxD Configuration Bits
0 0 = Input mode; RxD iput
0 1 = Alternative function mode; Not used
1 0 = Push-pull output mode
1 1 = Alternative function mode; RxD output

[.3-.2] P2.5/SEG1/SCK Configuration Bits
0 0 = Input mode; SCK input
0 1 = Alternative function mode; Not used
1 0 = Push-pull output mode
11 = Alternative function mode; SCK output

[.1-.0] P2.4/SEGO0/SO Configuration Bits

0 0 = Input mode
0 1 = Alternative function mode; Not used

1 0 = Push-pull output mode
1 1 = Alternative function mode; SO output

Figure 9-6. Port 2 High-Byte Control Register (P2CONH)
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17. PORT CONTROL REGISTERS (PAGE 9-11)

Port 2 Control Register, Low Byte (P2CONL)
EDH, Setl, BankO, R/W, Reset value="00"

MSB 7 .6 5 A4 3 2 A .0 LSB

[.7-.6] P2.3/AD7/SI Configuration Bits
0 0 = Input mode; Sl

0 1 = Alternative function mode; Not used
1 0 = Push-pull output mode

11 = Alternative function mode; AD7

[.7-.6] P2.2/AD4/T10UTO Configuration Bits
0 0 = Input mode

0 1 = Alternative function mode; TIOUTO

1 0 = Push-pull output mode

11 = Alternative function mode; AD4

[.7-.6] P2.1/PWM/T1CAPO Configuration Bits
0 0 = Input mode; TLCAPO

0 1 = Alternative function mode; Not used

1 0 = Push-pull output mode

11 = Alternative function mode; PWM

[.7-.6] P2.0/TBPWM/T1CKO Configuration Bits
0 0 = Input mode;T1CKO

0 1 = Alternative function mode; T1CKO

1 0 = Push-pull output mode

11 = Alternative function mode; TBPWM

Figure 9-7. Port 2 Low-Byte Control Register (P2CONL)
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18. PORT CONTROL REGISTERS (PAGE 9-13)

& PROGRAMMING TIP — To make P2 as Normal I/O or Alternative function

ORG 0100H ; Reset address
START DI
SB1
LD LPOT,# OOH ; P2 is normal I/O or alternative function
SBO
LD P2CONH,#00H ; P2is input mode
LD P2CONH,#0AAH ; P2 is Push-pull output mode
LD P2CONH,#0FFH ; P2is TXOUT,RXOUT,SCK OUT,SO OUT
. SB1
LD LPOT,# O4FH ; P2is LCD port
SBO
LD P2CONH,#0AAH ; If you use P2 as LCD port,P2CONH register value doesn’t care
LD P2PUR,#00H ; P2PUR is disabled when P2 is used as a LCD port.

18 ELECTRONICS
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19. PORT CONTROL REGISTERS (PAGE 9-15)

Port 3 Control Register, Low Byte (P3CONL)
EFH, Setl, Bank0, R/W, Reset value="00"

MSB | .7 .6 5 A4 3 2 1 .0 |LSB

[.7-.6] P3.3/SEG7 Configuration Bits
0 0 = Input mode

0 1 = Input modewith pull-up

1 0 = Push-pull output mode

1 1 = N-channel open-drain output

[.5-.4] P3.2/SEG6 Configuration Bits
0 0 = Input mode

0 1 = Input mode with pull-up

1 0 = Push-pull output mode

1 1 = N-channel open-drain output

[.3-.2] P3.1/SEG5 Configuration Bits
0 0 = Input mode

0 1 = Input modewith pull-up

1 0 = Push-pull output mode

1 1 = N-channel open-drain output

[.1-.0] P3.0/SEG4 Configuration Bits
0 0 = Input mode

0 1 = Input modewith pull-up

1 0 = Push-pull output mode

1 1 = N-channel open-drain output

Figure 9-10. Port 3 Low-Byte Control Register (P3CONL)
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20. PORT CONTROL REGISTERS (PAGE 9-16)

& PROGRAMMING TIP — To make P3 as Normal I/O or Alternative function

ORG

START DI

SB1

LD

SBO

LD

LD

LD

LD

LD

LD

LD

LD

. SB1

LD

SBO

LD

LD

0100H

LPOT,# O0H

P3CONH,#00H
P3CONL,#00H
P3CONH,#55H
P3CONL,#55H
P3CONH,#0AAH
P3CONL,#0AAH
P3CONH,#0FFH

P3CONL,#0FFH

LPOT,# O4FH

P3CONH,#0AAH

P3CONL,#0AAH

: Reset address

P3 is normal I/O or alternative function

P3 is input mode

P3 is input mode

P3 is input mode with pull-up

P3 is input mode with pull-up

P3 is Push-pull output mode

P3 is Push-pull output mode

P3 is N-channel open-drain output

P3 is N-channel open-drain output

P3is LCD port

; If you use P3 as LCD port,PSCONH register value doesn’t care

; If you use P3 as LCD port,P3CONL register value doesn'’t care

20
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21. PORT CONTROL REGISTERS (PAGE 9-19)

& PROGRAMMING TIP — To make P4 as Normal I/O or Alternative function

ORG 0100H ; Reset address
START DI
SB1
LD LPOT,#00H ; P4 is normal I/O or alternative function
SBO
LD P4CONH,#00H ; P4 is input mode
LD P4CONL,#00H ; P4 is input mode
LD PACONH,#55H ; P4 is input mode with pull-up
LD PACONL,#55H ; P4 is input mode with pull-up
LD P4CONH,#0AAH ; P4 is Push-pull output mode
LD P4CONL,#0AAH ; P4 is Push-pull output mode
LD PACONH,#0FFH ; P4 is N-channel open-drain output
LD PACONL,#0FFH ; P4 is N-channel open-drain output
. SB1
LD LPOT,# 4FH ; P4is LCD port
SBO
LD P4CONH,#0AAH ; If you use P4 as LCD port,PSCONH register value doesn’t care
LD P4CONL,#0AAH ; If you use P4 as LCD port,P3CONL register value doesn'’t care
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22. FUNCTION DESCRIPTION (PAGE 11-2)

Capture Mode

In capture mode, a signal edge that is detected at the TACAP pin opens a gate and loads the current counter
value into the Timer A data register. You can select rising or falling edges to trigger this operation.

Timer A also gives you capture-input source: the signal edge at the TACAP pin. You select the capture input by

setting the value of the Timer A capture input selection bit in the port 1 control register, PLCONL, (set 1, bank 0,

E9H). When P1CONL.5-.4 is ‘00’ or ‘01’, the TACAP input or normal input is selected. When PLCONL.5-.4 is set
to 1X, normal push-pull output is selected.

Both kinds of timer A interrupts can be used in capture mode: the timer A overflow interrupt is generated
whenever a counter overflow occurs; the timer A match/capture interrupt is generated whenever the counter
value is loaded into the Timer A data register.

22 ELECTRONICS
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23. FUNCTION DESCRIPTION (PAGE 13-1)
PWM
The 10-bit PWM circuits have the following components:

— 8-bit comparator and extension cycle circuit

— 8-bit reference data register (PWMDATAH .7-.0)
— 2-bit extension data register (PWMDATAL .1-.0)
— PWM output pins (P2.1/PWM)

24. PWM CONTROL REGISTER (PAGE 13-5)

PWM Control Register (PWMCON)
F5H, R/W, Reset: 00H

MSB|.7|.6|.5|.4|.3|.2|.1|.0|LSB

PWM input clock PWM OVF interrupt pending bit:
selection bits: 0 = No interrupt pending
00 = fosc/64 0 = Clear pending condition (when write)
01 = fosc/8 1 = Interrupt pending
10 = fosc/2
11 =fosc/l PWM OVF interrupt enable bit:

0 = Disable interrupt

Not used for 1 = Enable interrupt
S3C84I8X/F8418X/C8419X/F8419X

PWM counter enable bit:
PWMDATA reload 0 = Stop counter

interval selection bit.: - 1 = Start (resume countering)

0 = reload from 10bit
up counter overflow

1 = reload from 8bit PWM counter clear bit:

up counter overflow 0 = No effect
1 = Clear the PWM counter

Figure 13-3. PWM Control Register (PWMCON)
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25. UART BAUD RATE DATA REGISTER (PAGE 15-7)

Table 15-1. Commonly Used Baud Rates Generated by 16bit BRDATA

Baud Rate Oscillation Clock BRDATAR BRDATAL

Decimal Hex Decimal Hex
76,800 Hz 10 MHz 0 OH 7 7H
38,400 Hz 10 MHz 0 OH 15 FH
19,200 Hz 10 MHz 0 OH 31 1FH
9,600 Hz 10 MHz 0 OH 64 40H
4,800 Hz 10 MHz 0 OH 129 81H
2,400 Hz 10 MHz 1 1H 3 3H
600 Hz 10 MHz 4 4H 16 10H
38,461 Hz 8 MHz 0 OH 12 OCH
12,500 Hz 8 MHz 0 OH 39 27H
19,230 Hz 4 MHz 0 OH 12 OCH
9,615 Hz 4 MHz 0 OH 25 19H

26. Internal A/D Conversion Procedure (PAGE 16-5)

VDD

AVref
104

VDD ;

Analog < ADCO-
Input Pin d ADC7

S3C8419X/F8419X
S3C84I8X/F8418X

i 101
AVss
E Vss
NOTES:

1. The symbol "R" signifies an offset resistor with a value of from50 to 100 Q
2. Avref must be tied to Vdd.

Figure 16-5. Recommended A/D Converter Circuit for Highest Absolute Accuracy

24 ELECTRONICS




S3C84I8X/F84I18X/C8419X/F8419X_ERRATA_REV 2.00

USER’S MANUAL ERRATA

27. LCD RAM ADDRESS AREA (PAGE 18-3)

RAM addresses of page 2 are used as LCD data memory. It is Write-only memory.
When the bit value of a display segment is "1", the LCD display is turned on; when the bit value is "0", the display

is turned off.

Display RAM data are sent out through segment pins SEG0-SEG19 using a direct memory access (DMA)
method that is synchronized with the f, ~p signal.

28. TOOL PROGRAM MODE (PAGE 20-1, 20-2)

Table 20-1. Descriptions of Pins Used to Read/Write the Flash ROM

Main Chip During Programming
Pin Name Pin Name Pin No. I/O Function
P1.2 SDAT 3 (44-pin) I/O | Serial data pin (output when reading, Input
9 (42-pin) when writing) Input and push-pull output port
can be assigned
P1.3 SCLK 4 (44-pin) I Serial clock pin (input only pin)
10 (42-pin)
TEST VPP 9 (44-pin) I Power supply pin for flash ROM cell writing
15 (42-pin) (indicates that MTP enters into the writing
mode). When 12.5V (S3F8418) /
Vdd(S3F8419) is applied, MTP is in writing
mode.
NRESET NRESET 12 (44-pin) I
18 (42-pin)
Vpp/Vss Vpp/Vss 5/6 (44-pin) I Logic power supply pin.
11/12 (42-pin)

Table 21-2. Comparison of S3F8418X/F8419X and S3C84I8X/C8419X Features

Characteristic

S3F8418X/8419X

S3C8418X/8419X

Program Memory

8 Kbyte Flash ROM for S3F8418X 8 Kbyte Mask ROM for S3C84I8X
32 Kbyte Flash ROM for S3F8419X 32 Kbyte Mask ROM for S3C8419X

Operating Voltage (Vpp)

2.5V to 5.5V (LVR off)
LVR to 5.5V (LVR on)

2.5V to 5.5V (LVR off)
LVR to 5.5V (LVR on)

MTP Programming Mode

Vpp =5V, Vpp = 12.5 V (S3F84I8X)
5V (S3F8419X)

Pin Configuration

44QFP / 42SDIP

EPROM Programmability

User Program multi time

| Programmed at the factory

ELECTRONICS
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29. FLASH MEMORY CONTROL REGISTERS (PAGE 20-1,20-2)

Flash Memory Control Register

FMCON register is available only in user program mode to program some data to the flash memory.

Flash Memory Control Register(FMCON)
FCH Setl Bankl R/W

MSB T .6 5 A4 3 .2 1 .0 LSB
Flash Memory Mode Selection Bits Flash Operation Start Bit
0101: Programming mode 0 = Operation stop
1010: Erase mode 1 = Operation start
0110: Hard lock mode ( This bit will be cleared automatically
others: Not used for S3F8419 just after the corresponding operation
completed. )
Sector Erase Fail Flag
0 = Sector Erase success
1 = Sector Erase fail

INT enable bit during sector erase
0 = INT disable
1 = INT enable

Figure 20-1. Flash Memory Control Register (FMCON)

You can select whether to use interrupt or not during Flash Sector erase process.

If you set FMCON.3 to “0”, you don't use interrupt during Flash Sector erase process.

If you set FMCON.3 to “1”, you use interrupt during Flash Sector erase process.

If you intended to use some interrupts during Flash Sector erase, you must check Sector Erase Fail Flag after
Flash Sector erase is done. Please refer to page 20-7.
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30. PROGRAMMING TIP OF FLASH MEMORY (PAGE 20-7)

&~ PROGRAMMING TIP — Sector Erase (Not to use an interrupt)

SB1

LD

LD

LD

LD

LD
SBO

FMUSR,#0A5H
FMSECH,#2
FMSECL,#00H
FMCON,#10100001B

FMUSR,#0

; User Program mode enable

; Set Sector 4 (200H-27FH)

; You can set FMSECL from 00H to 7FH.
; Start sector erase

; User Program mode disable

&~ PROGRAMMING TIP — Sector Erase (To use an interrupt)

REPEAT:

SB1
LD
LD

LD

LD
NOP
NOP
™

JP

LD
SBO

FMUSR,#0A5H

FMSECH,#2

FMSECL,#00H

FMCON,#10101001B

FMCON,#4

NZ,REPEAT

FMUSR,#0

; User Program mode enable

; Set Sector 4 (200H—-27FH)

: You can set FMSECL from O0OH to 7FH.

; Start sector erase and enable INT during erasing

; Sector erase fail flag check

; if failed, repeat Sector erase

; User Program mode disable

ELECTRONICS
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31. ELECTRICAL DATA (PAGE 21-12)

Table 21-11. A/D Converter Electrical Characteristics

(TA =—25°C to +85°C, AVger = Vpp, Vgg = 0V)

Parameter Symbol Test Conditions Min Typ. Max Unit
Resolution - 10 - bit
Total accuracy Vpp = 5.12V - - +3 LSB
Integral linearity ILE CPU clock = 10 MHz - +2
error AVgge = 5.12V
Differential DLE AVgg = OV - +1
linearity error
Offset error of EOT +1 +3
top
Offset error of EOB +0.5 +2
bottom
Conversion time tcon 10-bit conversion 20 - - us
(note 1) 50 x 4/fOSC(note 3),

fosc = 10 MHz
Analog input ViaN - AVgg - AVRep \
voltage
Analog input Ran - 2 1000 - MQ
impedance
Analog AVRer - 25 - Vop \Y,
reference
voltage
Analog ground AVgg - Vgg - Vgg +0.3
Analog input lAD|N AVREF = VDD =5V - - 10 HA
current conversion time = 20 us
Analog block lapc AVRee =Vpp = 5V 1 3 mA
current (note 2) conversion time = 20 us
AVgee=Vpp = 3V 0.5 15
conversion time = 20 us
AVger =Vpp= 5V 100 500 nA
when power down mode

NOTES:

1.

2.
3.
4

"Conversion time" is the time required from the moment a conversion operation starts until it ends.
Iapc is operating current during A/D conversion.

fosc is the main oscillator clock.
AVref must be tied to Vdd.

2

8
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32. ELECTRICAL DATA (PAGE 21-14)

[r
a3

VDD

Vss
Test
Reset

S3C84I8X/F84I8X/
C8419X/F8419X

Figure 21-9. The Circuit Diagram to Improve EFT Characteristics

NOTE: To improve EFT characteristics, we recommend using capacitor between Vdd and Vss, Test and Vss, Reset and Vss
closely from S3C84I8X/F8418X/C8419X/F8419X. And you'd better also put External crystal closely from

S3CB84I8X/F8418X/C8419X/F8419X.

ELECTRONICS
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33. CHAPTER 23
OVERVIEW

Samsung provides a powerful and easy-to-use development support system on a turnkey basis. The
development support system is composed of a host system, debugging tools, and supporting software. For a host
system, any standard computer that employs Win95/98/2000/XP as its operating system can be used. A
sophisticated debugging tool is provided both in hardware and software: the powerful in-circuit emulator,
OPENice-i500 and SK-1200, for the S3C7-, S3C9-, and S3C8- microcontroller families. Samsung also offers
supporting software that includes, debugger, an assembler, and a program for setting options.

Target Boards

Target boards are available for all the S3C8/S3F8-series microcontrollers. All the required target system cables
and adapters are included on the device-specific target board. TB8419/8 is a specific target board for the
development of application systems using S3F8419X/8X.

programming socket adapter

When you program S3F8419X/I8X’s flash memory by using an emulator or OTP/MTP writer, you need a specific
programming socket adapter for S3F8419X/I8X.
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[Development System Configuration]

IBM-PC AT or Compatible

RS-232C/ USBT

Emulator [ SK-1200(RS-232,USB) or
OPENIce I-500(RS-232) ]

Y

Bus

<+—> OTP/MTP Writer Block

+“—> RAM Break/Display Block

<+“—> Trace/Timer Block

POD

Target
Application
System

Probe
Adapter

A

<+—> SAMS8 Base Block

<+—> Power Supply Block

\4

TB80OK9
Target
Board

EVA
Chip

Figure 23-1. Development System Configuration

ELECTRONICS
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TB8419/I18 Target Board

The TB8OKB target board can be used for development of S3F80K9X and S3F80KBX together.
But you should be careful to set the memory size to program internal flash memory.
The TB8OKB target board is operated as target CPU with Emulator (SK-1200, OPENIce 1-500)

To User_Vcc 8 9/8/8 REV.X
OFF[_]ON T B 4 I 4 H "200X.XX. XX
RESET - IDLE, STOP
03 .
In-Circuit Emulator 283 Yr—rs §|:|
(SK-1200,0PENIce I-500) yie—2re w2 [:| [:| 50
BP0 [ L %D
|:| N P Ra ]
© 18}
EIRE] Y cB
| L_ ) 08 0 @ J101 3102
30 20 10 1 B 42ﬂP 44Q_FP
o i 160 1 3(2) 1 44
S o c 2 o
29 gg| N1 w0 Oamg g 5| |40
33 S5 60 140
B © 70 13D 35
80 C16 10 10 35
| 30
j || 90 100110120 swi 15 15 30
F TTTT 25
JP1 20 25
Fo'o CO"8= 2y |22 |23
(8
SMDS2[__ | SMDS2+ L | -

Figure 23-2. S3F8419X/S3F8418X Target Board Configuration
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Table 23-1. Components of TB8419/I8

Symbols Usage Description

CN1 100-pin connector Connection between emulator and TB8419/8 target
board.

J101/J102 50-pin connector Connection between target board and user application
system

RESET Push button Generation low active reset signal to S3F8419X/8X
EVA-chip

VCC, GND POWER connector External power connector for TB8419/8

IDLE, STOP LED STOP/IDLE Display Indicate the status of STOP or IDLE of S3F8419X/8X
EVA-chip on TB819/8 target board

Table 23-2. Power Selection Settings for TB8419

To User_Vcc' Settings Operating Mode Comments
To User_VbD SMDS2+ or SK-1000 supplies
Off |§m on TB8AIO T | Target Vpp to the target board
»| System (evaluation chip) and the
o <-V—> target system.
SS
VDD
SMDS2+ or SK-1000
To User_VbD SMDS2+ or SK-1000 supplies
P TB84I9  |— Vpp only to the target board
Off m§| on External Target DD y ' g
Vob —» System (evaluation chip). The target
—Obo—l “—— » system must have a power
Vss supply of its own.
VDD
SMDS2+ or SK-1000

IDLE LED

This LED is ON when the evaluation chip (S3E84I0) is in idle mode.

STOP LED

This LED is ON when the evaluation chip (S3E84I0) is in stop mode.

ELECTRONICS
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- 0000

3EH.0 3EH.1 3EH.2 3FH.7

ON Low
OFF High

NOTE: Smart option is determined by DIP switch.

Figure 23-3. DIP Switch for Smart Option

Address Switch Function
3EH.1/3EH.0 ON/ON ISP Protection size: 256bytes
3EH.1/3EH.0 ON/OFF ISP Protection size: 512bytes
3EH.1/3EH.0 OFF/ON ISP Protection size: 1024bytes
3EH.1/3EH.0 OFF/OFF ISP Protection size: 2048bytes

ON ISP protection enable
3EH.2 . ;
OFF ISP protection disable
ON LVR disable
3FH.7
OFF LVR enable

Table 23-3. Clock Source Selection Setting

Jumper Setting Description
JP10 When to use the external clock from socket(Y?2).
JP10 When to use the internal clock from an emulator.
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Table 23-4. PWM Enable/Disable Setting

Jumper Setting Description
IP1 m PWM is disabled during no run.
JP1 Em PWM is always enabled whether run or not.
J102
INTO/TAOUT/P1.0 | 1 4413 P4.7/SEG19/COM7
INTL/BUZ/TACK/P1.1 | 2 43|33 P4.6/SEG18/COM6
INT2/TACAP/P1.2 &5 | 3 42| P4.5/SEG17/COM5
INT3/TLOUTL/P1.3 | 4 41| P4.4/SEG16/COM4
VDD | 5 40| 2 P4.3/SEG15
vss | 6 IS 39| P4.2/SEG14
Xour H| 7 S 38| P4.1/SEG13
XN | 8 T 37| P4.0/SEG12
TEST | 9 Z 36| = P3.7/SEG11
Xtin =11 10 O 35| P3.6/SEG10
Xtout | 11 T 34| P3.5/SEG9
NnRESET | 12 w 33| P3.4/SEGS
TBPWM/T1CKO/P2.0 & | 13 8 32| P3.3/SEG7
T1CAPO/PWM/P2.1 &H| 14 =~ 31| P3.2/SEG6
T10UTO/AD4/P2.2 | 15 m 30|= P3.1/SEG5
AD5/T1CK1/P1.4 | 16 — 29| P3.0/SEG4
T1CAP1/AD6/P1.5 | 17 28| P0.3/COM3/AD3
SIUAD7/P2.3 1118 >7||  P0.2/COM2/AD2
SO/SEGO/P2.4 | 19 26| = PO0.1/COM1/AD1
SCK/SEG1/P2.5 |20 25| P0.0/COMO/ADO
Rx/SEG2/P2.6 ™ |21 243 Avss
TX/SEG3/P2.7 |22 23|13 Avref

Figure 23-4. 44-Pin Connector Pin Assignment for TB84I9
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12 2 31
13 8 30
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15 m 28
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21 22
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P4.1/SEG13
P4.0/SEG12
P3.7/SEG11
P3.6/SEG10
P3.5/SEGY

P3.4/SEG8
P3.3/SEG7

P3.2/SEG6
P3.1/SEG5
P3.0/SEG4
AD3/COM3/P0.3
AD2/COM2/P0.2
AD1/COM1/P0.1
ADO/COMO0/P0.0
AVss

AVref
P2.7/SEG3/TxD

P2.6/SEG2/RxD
P2.5/SEG1/SCK

P2.4/SEG0/SO
P2.3/AD7/SI

Figure 23-5. 42-Pin Connector Pin Assignment for TB84I9

Target Board

J101

10198UU0D UId-t1

Part Name: AS20D

Order Cods: SM6304

Target System

10198UU0D UId-t1

Figure 23-6. TB84I9 Adapter Cable for 44pin Connector Package
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Third parties for development tools

SAMSUNG provides a complete line of development tools for SAMSUNG's microcontroller. With long experience
in developing MCU systems, our third parties are leading companies in the tool's technology. SAMSUNG In-
circuit emulator solution covers a wide range of capabilities and prices, from a low cost ICE to a complete system
with an OTP/MTP programmer.

In-Circuit Emulator for SAM8 family

— OPENice-i500
— SmartKit SK-1200

OTP/MTP Programmer

— SPW-uni

— AS-pro

— US-pro

— GW-PRO2 (8 - gang programmer)

Development Tools Suppliers

Please contact our local sales offices or the 3rd party tool suppliers directly as shown below for getting
development tools.

8-bit In-Circuit Emulator

OPENice - i500 AlJl System

e TEL: 82-31-223-6611

e FAX: 82-331-223-6613

e E-mail : openice@aijisystem.com
e URL : http://www.aijisystem.com

E‘
|
=

SK-1200 Seminix

e TEL: 82-2-539-7891
e FAX: 82-2-539-7819

e E-mail: sales@seminix.com
URL: http://www.seminix.com
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OTP/MTP PROGRAMMER (WRITER)

SPW-uni
Single OTP/ MTP/FLASH Programmer

e Download/Upload and data edit function

e PC-based operation with USB port

¢ Full function regarding OTP/MTP/FLASH MCU
programmer
(Read, Program, Verify, Blank, Protection..)

e Fast programming speed (4Kbyte/sec)

e Support all of SAMSUNG OTP/MTP/FLASH MCU

devices

Low-cost

NOR Flash memory (SST,Samsung...)

NAND Flash memory (SLC)

New devices will be supported just by adding

device files or upgrading the software.

SEMINIX

e TEL: 82-2-539-7891

e FAX: 82-2-539-7819.

e E-mail:
sales@seminix.com

e URL:
http://www.seminix.com

=T - ﬁ
ST ([
" i [ :

.-.
Fidiabk

AS-pro
On-board programmer for Samsung Flash MCU

¢ Portable & Stand alone Samsung
OTP/MTP/FLASH Programmer for After Service

e Small size and Light for the portable use

o Support all of SAMSUNG OTP/MTP/FLASH
devices

e HEX file download via USB port from PC

¢ Very fast program and verify time
( OTP:2Kbytes per second, MTP:10Kbytes per

second)

¢ Internal large buffer memory (118M Bytes)

o Driver software run under various O/S
(Windows 95/98/2000/XP)

o Full function regarding OTP/MTP programmer
(Read, Program, Verify, Blank, Protection..)

e Two kind of Power Supplies
(User system power or USB power adapter)

e Support Firmware upgrade

SEMINIX

e TEL: 82-2-539-7891

e FAX: 82-2-539-7819.

e E-mail:
sales@seminix.com

e URL:
http://www.seminix.com
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US-pro
Portable Samsung OTP/MTP/FLASH Programmer
¢ Portable Samsung OTP/MTP/FLASH Programmer
e Small size and Light for the portable use
o Support all of SAMSUNG OTP/MTP/FLASH
devices
e Convenient USB connection to any IBM compatible
PC or Laptop computers.
e Operated by USB power of PC
e PC-based menu-drive software for simple operation
e Very fast program and verify time
( OTP:2Kbytes per second, MTP:10Kbytes per
second)
e Support Samsung standard Hex or Intel Hex format
o Driver software run under various O/S
(Windows 95/98/2000/XP)
e Full function regarding OTP/MTP programmer
(Read, Program, Verify, Blank, Protection..)
e Support Firmware upgrade

SEMINIX

e TEL: 82-2-539-7891

e FAX: 82-2-539-7819.

e E-mail:
sales@seminix.com

e URL:
http://www.seminix.com

GW-PRO2
Gang Programmer for OTP/MTP/FLASH MCU

e 8 devices programming at one time

e Fast programming speed (1.2Kbyte/sec)

e PC-based control operation mode or Stand-alone

e Full Function regarding OTP/MTP program
(Read, Program, Verify, Protection, Blank..)

e Data back-up even at power break

After setup in Design Lab, it can be moved to the

factory site.

Key Lock protecting operator's mistake

Good/Fail quantity displayed and memorized

Buzzer sounds after programming

User friendly single-menu operation (PC)

Operation status displayed in LCD panel

SEMINIX

e TEL: 82-2-539-7891

e FAX: 82-2-539-7819.

e E-mail:
sales@seminix.com

e URL:
http://www.seminix.com
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Preface

The S3C84I8X/F84I18X/C8419X/F8419X Microcontroller User's Manual is designed for application designers and
programmers who are using the S3C8418X/F84I18X/C8419X/F8419X microcontroller for application development. It
is organized in two main parts:

Part]|  Programming Model Part Il Hardware Descriptions

Part | contains software-related information to familiarize you with the microcontroller's architecture, programming
model, instruction set, and interrupt structure. It has six chapters:

Chapter 1 Product Overview Chapter 4  Control Registers
Chapter 2 Address Spaces Chapter 5 Interrupt Structure
Chapter 3  Addressing Modes Chapter 6  Instruction Set

Chapter 1, "Product Overview," is a high-level introduction to S3C8418X/F8418X/C8419X/F8419X with general
product descriptions, as well as detailed information about individual pin characteristics and pin circuit types.

Chapter 2, "Address Spaces," describes program and data memory spaces, the internal register file, and register
addressing. Chapter 2 also describes working register addressing, as well as system stack and user-defined
stack operations.

Chapter 3, "Addressing Modes," contains detailed descriptions of the addressing modes that are supported by the
S3C8-series CPU.

Chapter 4, "Control Registers," contains overview tables for all mapped system and peripheral control register
values, as well as detailed one-page descriptions in a standardized format. You can use these easy-to-read,
alphabetically organized, register descriptions as a quick-reference source when writing programs.

Chapter 5, "Interrupt Structure," describes the S3C8418X/F8418X/C8419X/F8419X interrupt structure in detail and
further prepares you for additional information presented in the individual hardware module descriptions in Part Il.

Chapter 6, "Instruction Set," describes the features and conventions of the instruction set used for all S3C8-series
microcontrollers. Several summary tables are presented for orientation and reference. Detailed descriptions of
each instruction are presented in a standard format. Each instruction description includes one or more practical
examples of how to use the instruction when writing an application program.

A basic familiarity with the information in Part | will help you to understand the hardware module descriptions in
Part Il. If you are not yet familiar with the S3C8-series microcontroller family and are reading this manual for the
first time, we recommend that you first read Chapters 1-3 carefully. Then, briefly look over the detailed
information in Chapters 4, 5, and 6. Later, you can reference the information in Part | as necessary.

Part Il "hardware Descriptions," has detailed information about specific hardware components of the
S3C84I8X/F84I18X/C8419X/F8419X microcontroller. Also included in Part Il are electrical, mechanical, OTP, and
development tools data. It has 17 chapters:

Chapter 7 Clock Circuit Chapter 16 A/D Converter
Chapter 8 RESET and Power-Down Chapter 17 Watch Timer
Chapter 9 I/O Ports Chapter 18 LCD Controller/Driver
Chapter 10 Basic Timer Chapter 19 Low Voltage RESET
Chapter 11 8-bit Timer A/B Chapter 20 Embedded Flash Memory
Chapter 12 16-bit Timer 1(0,1) Interface
Chapter 13 10-bit PWM Chapter 21 Electrical Data

(pulse width modulation) Chapter 22 Mechanical Data
Chapter 14 Serial I/O Interface Chapter 23 Development Tools

Chapter 15 UART
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Chapter 12: 16-bit Timer 1(0,1)
(@ LSl R i L= 1= 0 () SRS 12-7

Chapter 13:  10-Bit PWM (Pulse Width Modulation)
Programming the PWM Module to Sample SpecifiCations .........cccvvviiiiieei i 13-7
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CONFIGUING A/D CONVEITET ..eeiiieei ittt ettt e e e et bttt e e e e e o s bebe e e e e e e e e s aaabbeeeeeaaeeaaannbbeseeeeeesannbnbaeeeaaaeans 16-6
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Sector Erase (NOt t0 USE @ INTEITUPL) «.veeeiiiieeieieiie e e st e e e s ee e e e e e s s st e e e e e e s e s ns e ee e e e e e ennrnneneeeeeeean 20-7
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List of Register Descriptions

Register Full Register Name Page
Identifier Number
ADCON A/D Converter CONtrol REGISIET .........uiiiiiiiiiieiiiiee et 4-5
BTCON Basic Timer CoNtrol REQISIE .........ueiieiiiiie et 4-6
CLKCON System Clock Control REQISIEN ...........uuviiiiiie e e e e e 4-7
FMCON Flash Memory Control REQISIEN ........uuiiiiieii it e e e 4-8
FMSECH Flash Memory Sector Register (High BYe) .......ccueviiiiiiiii e, 4-9
FMSECL Flash Memory Sector Register (LOW DYLe).........eeviiiiiiiiiiiie e 4-9
FMUSR Flash Memory User Programming Enable Register .........ccccccceeivviiiiiiieeiee e, 4-10
FLAGS YV G T = 1o TSR =T 1S3 =] OSSR 4-11
IMR INtErTUPE MASK REGISTEN ......eiiiiiiiiiie ettt 4-12
IPL INStruction Pointer (LOW BYLE) .......ueiiiiiiiiiiiiiie et 4-13
IPR INterrupt Priority REGISIE ....ccoi i e e e eeeee s 4-14
IRQ INterrupt REQUESE REGISTEN ... e e e s reeeae s 4-15
LMOD LCD Mode CONIOl REGISTEN ....coueiiiieiiiiie ettt 4-16
LPOT LCD Port Control REQISLEN ...ttt e e e 4-17
OSCCON Oscillator CONrol REGISIEN ....uuiiiiie et e e e e s s e e e e e e s s e aaans 4-18
POCON Port 0 Control Register (High BYte)........cccoiiiiiiiiiiiie e 4-19
P1CONH Port 1 Control Register (High BYLE)........ccoiiiiiiiiiiie e 4-20
P1CONL Port 1 Control Register (LOW BYEE) .....coiiiiiiiiieii et 4-21
P1INTPND Port 1 Interrupt Pending REGISTEN..........uiiiiiiiieiiiiiee ettt 4-22
P1INT Port 1 Interrupt ENADIE ........oovii i 4-23
P2CONH Port 2 Control Register (High BYLE)........cooiiiiiiiiiieiiee e 4-24
P2CONL Port 2 Control Register (LOW BYIE) .....coiii it 4-25
P2PUR Port 2 Pull-up Resistor Control REQISTEN ..........coiuiiiiiiiiie e 4-26
P3CONH Port 3 Control Register (High BYte)........cccoiiiiiiiiiiiee e 4-27
P3CONL Port 3 Control Register (LOW BYLE) .......uviiiiiiiiiiiice et 4-28
PACONH Port 4 Control Register (High BYte)........coooiiiiiiiiiiee e 4-29
P4CONL Port 4 Control Register (LOW BYIE) ....uuviiiiiiiiiiiiice et 4-30
PP =T o IS G g o= To T o] | (= PR 4-31
PWMCON PWM CONLIOl REJISTET ...ttt e 4-32
RPO REQGISEr POINTEE Ottt e e e e e e e e e e e e e e s eanbeeeeas 4-33
RP1 =T o 1Y (=T 0101 =1 SRR 4-33
SIOCON Serial I/O Module Control REQISTEIS.......uuiiiiee e r e e e e e e ennnes 4-34
SIOPS SIO PresCaler REGISIEN ...ccoiiuiiiiiiiieee ettt 4-35
SPH Stack Pointer (High BYLE) .........ciiiiiiiiiiiiiie ettt e e 4-35
SPL Stack Pointer (LOW BYLE) ... ..uuuuiiiie e ettt e sttt e e e e e e e sttt e e e e e e e e s s snnabreee e e e e e s e nnnes 4-35
STOPCON S (o] o J @] a1 o] I = L= | 1] (=T SRR 4-36
SYM SYStEM MOUE REGISTEN ....ceiiiiiiie i 4-37
T1CONO Timer 1(0) CoNtrol REQISTEN .......uiiiii ittt e e e e e e 4-38
T1CON1 Timer 1(1) CoNtrol REQISTEN......uuiiii e i e e s e e e s s rr e e e e e e e e aaans 4-39
TACON Timer A CoNntrol REQISTEr........uiiiiiii e e e e s e s rrrr e e e e e e e e anns 4-40
TBCON Timer B CONIOl REGISTEN ....cciiuiiiiiiiieiee ettt ee e 4-41
TINTPND Timer A, Timer 1 Interrupt Pending RegiSter ... 4-42
UARTCON UART CONrol REQISIEI ...uvviiiiiei it e et e e e e e e e eaareae s 4-43
UARTPND UART Pending and Parity CONtrol ...........ooociiiiiiiee e 4-45
WTCON Watch Timer CONtrol REGISTEN ......cciiiiiiiiiiiiie et 4-46
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List of Instruction Descriptions

Instruction Full Register Name Page
Mnemonic Number
ADC A WILN CAITY .t e s 6-14
ADD X [0 T OO RU PP URRROPROU 6-15
AND oo TTo7= 1Y 1N 0 SR 6-16
BAND Bt AND ...ttt 6-17
BCP Bit COMPAIE ....eeieeeite ettt e st e e e bb et e e s aabb e e e s anbbe e e e snneeas 6-18
BITC Bit COMPIEMENT ...t e e e e e e e e e e e e e e e snnbeeeeeas 6-19
BITR Bt RESEL ...ttt r e e neas 6-20
BITS 2] ST PP PTP 6-21
BOR 271 = SRR 6-22
BTJRF Bit Test, Jump Relative 0N FalSE ........coiiiiiiiie e 6-23
BTJRT Bit Test, JUMP REIAtIVE ON TIUE .....uuiiiiiei et e e 6-24
BXOR Bt XOR ..ttt 6-25
CALL L0 1[I = (o Tod=To [ 1] - SRR 6-26
CCF ComplemeNnt Carry FIAQ .......uue ettt e e e e e e e 6-27
CLR ClBAT .ttt r e e re e 6-28
COM L@70] 101 0] =T 0 1T o | (USRS 6-29
CP 1070] 10101 1 (PP PP OPPPPPRPPPRTIN 6-30
CPIJE Compare, Increment, and Jump on Equal ... 6-31
CPIINE Compare, Increment, and Jump on NoN-Equal ...........cccccevviiiieeiiiie e 6-32
DA (1= o 0 =TI 11 1 SRR 6-33
DA DECIMAI AGJUST ...ttt nb e e e 6-34
DEC DECIEMENT ... ..ttt aeaees 6-35
DECW DECTEMENT WOIT ...ttt ettt e e nbn e s b e e 6-36
DI [T ET= o] (ST ] (= U] o) SRR 6-37
DIV DiVide (UNSIGNEA) ...cciiiiiiieiiitie ettt st s et e e 6-38
DJINZ Decrement and JUMP if NON-ZEF0......cciiiiiiiiiiiieiii e 6-39
El EN@DIE INTEITUPLS ...ttt e e st e e e anneee s 6-40
ENTER 0] (=T PP PP PRP 6-41
EXIT | PR 6-42
IDLE o] [N @] o1=T¢= 11 (o] o P PP PP PP PPPPPPPPPOPPPPN 6-43
INC INCTEIMEBNT ... e e e e e 6-44
INCW INCIEMENT WOKT ...ttt ettt e e e e nnne s 6-45
IRET INEEITUPE RETUIN . s e e s s e e e e s 6-46
JP JUI I e e e e e e a e e e aaaaaaaaaaas 6-47
JR 101 0T o T = =1 F= L1 1Y USSR 6-48
LD o =T PP 6-49
LD o =T TSRS 6-50
LDB o= To I = TP PP UPPTOPR 6-51
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List of Instruction Descriptions (Continued)

Instruction Full Register Name Page
Mnemonic Number
LDC/LDE (o= To 1Y [T o 1 Lo oY A PSP PO PUPPOP 6-52
LDC/LDE (o= To 1Y =T (o] oY TP O TP UUROTRT 6-53
LDCD/LDED Load Memory and DECIEMENL..........uuiiiiieiiiiiiiiiiee e e st e e e e e s e e e e e e e nra e e eeeas 6-54
LDCI/LDEI Load Memory and INCrEMENT...........uuuiiiiee e e e e e e e e e e snreaeeeees 6-55
LDCPD/LDEPD Load Memory wWith Pre-DeCremeENt..........cocuiiiiiiiiiieiiiiiee et 6-56
LDCPI/LDEPI Load Memory with Pre-INCrement ... 6-57
LDW (o= To BT/ o] (o PP P PP PRPUPRTOP 6-58
MULT 7] VA (1 7T [ 1T ) 6-59
NEXT [N = U URUS 6-60
NOP N (oI @] 01T =i [o] o PR PP UUTT TP 6-61
OR (oo [ To7= 1@ 1= SRR 6-62
POP POP frOM SEACK ...eeeieie e e e e s s e e e e 6-63
POPUD Pop User Stack (DeCcremMenting)........cueeeeiurreieiiiiieeerieiee ettt 6-64
POPUI Pop User Stack (INCrEMENTING) ......vueeeeiiaaiiiiiiiiee e e e 6-65
PUSH PUSKN 10 STACK. ...ec ittt e e s e e ne e e nnns 6-66
PUSHUD Push User Stack (DeCremMeNnting) ......ueeeeeeieiiiiiiieeeeessssiiieee e e e e s s ssreaee e e e e e s e snnranneeeees 6-67
PUSHUI Push User Stack (INCremMenting) .......c.ueeieiiiieieiiiiiee it 6-68
RCF I OF= 14 oA o - Vo TR U EUP TR 6-69
RET RETUM L 6-70
RL (Y0 F: 1= 1= | PP P PR PRR PR 6-71
RLC Rotate Left through Carmy ... 6-72
RR ROTAE RIGNT ... e e e e et e e e e e e e e e e aeeeeeas 6-73
RRC Rotate Right through Carmy ... e 6-74
SBO SEIECT BANK O....veiieiieeiee ettt ettt 6-75
SB1 Y= 1= Tox B 2 7= T | PSR 6-76
SBC SUBLFACE WIth CaITY ..o e e e 6-77
SCF Y= A OF: 1 Y = -V PSS PUPUPPRRN 6-78
SRA Shift Right AFtNMETIC ... e e e nnnnes 6-79
SRP/SRPO/SRP1 St REGISIEN POINTEN.......eiiiiiiiii e e b e 6-80
STOP Y (o] ol @] o =T r= 11 Te] o T TP PURP R 6-81
SuUB 1] o= ot SO TSP PPR PR PR PPN 6-82
SWAP SWAP NIBDIES ... . 6-83
TCM Test Complement Under Mask .........ooooiiiiiiiii e 6-84
™ TESTUNAEN MASK ... et e e e e 6-85
WFI Wate fOr INTEITUPL ...ttt aaeaaees 6-86
XOR Logical EXCIUSIVE OR ...t e e s e e e e e e s e e e e e e e s e nnnnnneees 6-87
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PRODUCT OVERVIEW

S3C8-SERIES MICROCONTROLLERS

Samsung's S3C8-series of 8-bit single-chip CMOS microcontrollers offers a fast and efficient CPU, a wide range
of integrated peripherals, and various mask-programmable ROM sizes. The major CPU features are:

— Efficient register-oriented architecture

— Selectable CPU clock sources

— Idle and Stop power-down mode released by interrupt or reset

— Built-in basic timer with watchdog function

A sophisticated interrupt structure recognizes up to eight-interrupt levels. Each level can have one or more
interrupt sources and vectors. Fast interrupt processing (within a minimum of four CPU clocks) can be assigned to
specific interrupt levels.

S3C8418X/F8418X/C8419X/F8419X MICROCONTROLLER

The S3C8418X/F8418X/C8419X/F8419X single-chip CMOS microcontrollers are fabricated using the highly
advanced CMOS process technology based on Samsung’s latest CPU architecture.

The S3C84I19X is a microcontroller with a 32K-byte mask-programmable ROM embedded.
The S3F8419X is a microcontroller with a 32K-byte Full Flash ROM embedded.

The S3C84I8X is a microcontroller with a 8K-byte mask-programmable ROM embedded.
The S3F8418X is a microcontroller with a 8K-byte Half Flash ROM embedded.

Using a proven modular design approach, Samsung engineers have successfully developed the
S3C84I8X/F8418X/C8419X/F8419X by integrating the following peripheral modules with the powerful SAM8 core:

— Five programmable I/O ports (42SDIP: 32pins, 44QFP: 34pins) including ports shared with segment/common
drive outputs.

— Four bit-programmable pins for external interrupts.

— One 8-bit basic timer for oscillation stabilization and watchdog function (system reset).
— Two 8-bit timer/counter and Two 16-bit timer/counter with selectable operating modes.
— One asynchronous UART and One synchronous SIO

— One 10-bit PWM output

— 10-bit 8-channel A/D converter

— Watch timer for real time

The S3C84I8X/F84I18X/C8419X/F8419X is versatile microcontroller for home appliances and ADC applications, etc.
They are currently available in 44-pin QFP and 42-pin SDIP(Only for S3C8419X/F8419X) package.
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FEATURES

CPU

« SAMS8RC CPU core

Memory

« 528-bytes internal register
file(S3C8419X/F8419X)

e 272-bytes internal register
file(S3C8418X/F8418X)

« 8Kbytes program memory (S3C8418X/F8418X)
- Half-Flash

o 32Kbytes program memory (S3C8419X/F8419X)
- Full-Flash
- User programmable by ‘LDC’ instruction
- Endurance: Min 10,000 Erase/Program cycles
Typ 50,000 Erase/Program cycles
- Sector (128-byte) Erase available

Oscillation Sources

« Main clock oscillator (Crystal, Ceramic)
« CPU clock divider (1/1, 1/2, 1/8, 1/16)

Instruction Set

« 78 instructions

« IDLE and STOP instructions added for power-
down modes

Instruction Execution Time
e 400 ns at 10-MHz fosc (minimum)
Interrupts

« 16 interrupt sources with 16 vectors.

« 8level, 16 vector interrupt structure

I/O Ports

« Total 34 bit-programmable pins (44QFP)
Total 32 bit-programmable pins (42SDIP)

Timers and Timer/Counters

« One programmable 8-bit basic timer (BT) for

oscillation stabilization control or watchdog timer
function.

« One 8-bit timer/counter (Timer A) with three
operating modes; Interval mode, capture mode
and PWM mode.

« One 8-bit timer (Timer B) with carrier frequency
(or PWM) generator.
« Two 16-bit timer/counter (Timer 10,11) with

three operating modes; Interval mode, Capture
mode, and PWM mode.

Watch Timer

« Real-time and interval time measurement.
« Four frequency output to BUZ pin.
« Clock generation for LCD.

LCD Controller/Driver (Optional)

« 8COMX16 SEG
« 3,4 and 8 common selectable
A/D Converter

e 10-bit resolution

« Eight-analog input channels
Asynchronous UART

e One Asynchronous UART

* Programmable baud rate generator

e Supports serial data transmit/receive operations
with 8-bit, 9-bit in UART

PWM module

e One 10-bit programmable PWM output
Serial 1/0

e One synchronous serial I/O module

e Selectable transmit and receive rates
Built-in RESET circuit (LVR)

* Low-Voltage check to make system reset
* V| yr = 2.8V (by smart option)
Oscillation Frequency

e 1MHz to 10MHz external crystal oscillator
Operating Temperature Range

+ -25°Cto+85°C

Operating Voltage Range

« LVRON : LVR to 5.5V (8MHz)
o LVR off . 25V to 5.5 V(8MHz)
e LVROfflon : 45V to 5.5 V(10MHz)

Package Type
» 42 pin SDIP(Only for S3C84I19X/F8419X),
o 44 pin QFP(S3CB84I8X/F8418X/C8419X/F8419X)

ELECTRONICS
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BLOCK DIAGRAM

P1.0~P1.5
P0.0~P0.3 INTO~INT3,TBOUT,PWM,BUZ
COMO~COM3  TAOUT,TACAP,TACK,AD5,AD6
ADO~AD3 T10UT1,T1CK1,TICAP1
Port O Port 1
Xin —» —T
Xout <« osc/ x
XTin —»| nRESET ] P2.0~P2.7/
XTout <« n | ] Port 2 < TI0UTO.TICKO,TICAPO
NRESET —» or AD4,AD7,SEGO~SEG3,PWM
. /0 Port and Interrupt S1,50.SCK,RXD, TxD, TBPWM
8-Bit | Control
Basic Timer — ﬁ
PLO/TAOUT «—|  g.git ‘ ‘ — P3.0~P3.7/
Port 3
PI%12/11/'1AEC/:\KP jTimerlCounte: % SEG4~SEG11
P2.0/TBPWM4— A B SAMBRC pig
CPU
P2.2/T1OUTO¢— & P40-P4ATI
szl./qué%gj 16-Bit —| Port4 |4» SEG12~SEG19
. i - COM4~COM7
P1.3/T1IOUT1 Timer/Counter x
PLA4TICKI »| 10,11 B B
P1.5/TICAP1—p 1{
P2.7/TXD —p ] 8/32K-Byte |  |272/528-Byte < ;\ggf’;égc”
P2.6/RxD «— UART L ROM RAM L AID EE P1.4~P1.5
& P22-P23
COMO~COM4(COMS) —»| LcD Driver/ & Al
SEGO0~SEG19(SEG16) €— Controller ] ! AVss
PWM slo
¢ Pg.SI P2.5/P2.4/
P2.1/PWM SI SCK SO

Figure 1-1. S3C8418/F8418/C8419/F8419 Block Diagram
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PIN ASSIGNMENT

~ O <«
= =s s
O O0OpO
QQQO0
D O~ O In <
A dd dd A NAHO
OCOO0OVOTAI G
Wy ww WW 9y oo
DOVLDODL DD N B
NOun<S<mANdOR© 0
Yy FSTERR R
ILYTIBBHEY I
INTO/TAOUT/P1.0 1 0 33 [ P3.4/SEGS
INT1/BUZ/TACK/P1.1 [ 2 32 1 p3.3/SEGY
SDAT/INT2/TACAP/P1.2 [ 3 S3C8419X/F8419X 31 [ p3.2/SEG6
SCLK/INT3/T10UT1/P1.3 [ 4 S3C84I8X/F8418X 30 1 P3.1/SEG5
VDD 3 5 29 [1P3.0/SEG4
VSS ] 6 Ton Vi 28 1 P0.3/COM3/AD3
Xout = 7 op View 27 1 P0.2/ICOM2/AD2
Xin . g (44-QFP) 26 [—1P0.1/COM1/AD1
Vpp/TEST [ 9 25 1 P0.0/COMO/ADO
Xtin 1 10 24 [ Avss
Xtout T3 1l vy w0 ©~ 0 & © o« 23 3 Avref
I o A A 4N NN
F Od NS IOHOM <0 © N~
Wl dNdgada ol
¢aoopgooodd
g OO YN oOM~MNOAN M
cX0o 0NN o0oo
O g sl wwwu
0O o33 2000
': T v v Ox X X
sE>o< HO XK+
=040 n
A=z = o«
oa - [
'_

Figure 1-2. S3C84I8X/F84I8X/C84I19X/F8419X Pin Assignment (44-pin QFP)
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PRODUCT OVERVIEW

PIN ASSIGNMENT

SEG14/P4.2
SEG15P4.3
SEG16/COM4/P4.4
SEG17/COM5/P4.5
COMG6/SEG 18/P4.6

COM7/SEG19/P4.7
INTO/TAOUT/P1.0

INT1/BUZ/TACK/P1.1
SDAT/INT2/TACAP/P1.2
SCLK/INT3/T10UT1/P1.3
VDD

VSS

Xout

Xin

Vpp/TEST

XTin

XTout

NRESET

TBPWM/T1CKO/P2.0
PWM/T1CAPO/P2.1

T10UTO/AD4/P2.2

Oaonnonnnanannnnnnnnnmil

O ~NO O WN -

a5
N

S3C84I19X/F8419X

Top View
(42-SDIP)

42
41
40
39
38
37
36
35
34
33
32
31

29
28
27
26
25
24
23
22

IR AR RARI IR AR R RIRIRERARIRERY

P4.1/SEG13
P4.0/SEG12
P3.7/SEG 11
P3.6/SEG 10
P3.5/SEG9
P3.4/SEGS8
P3.3/SEG7
P3.2/SEG6
P3.1/SEG5
P3.0/SEG4
AD3/COM3/P0.3
AD2/COM2/P0.2
AD1/COM1/P0.1
ADO/COMO0/P0.0
AVss

AVref
P2.7/SEG3/TxD
P2.6/SEG2/RxD
P2.5/SEG1/SCK
P2.4/SEG0/SO
P2.3/AD7/SI

Figure 1-3. S3C84I19X/F84I19X Pin Assignment (42-pin SDIP)
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PIN DESCRIPTIONS

Table 1-1. S3C84I8X/F84I8X/C8419X/F8419X Pin Descriptions

Pin Pin Pin Circuit Pin Share
Name Type Description Type Number Pins
P0.0-P0.3 /0 | Bit programmable port; input or output mode selected H-16 29-32 COMO/ADCO
by software; input or push-pull output. Software (25-28) COM1/ADC1
assignable pull-up resistor. COM2/ADC2
Alternately, can be used as COM0~COM3 COM3/ADC3
ADO~AD3
P1.0-P1.5 I/0 | Bit programmable port; input or output mode selected D-5 7-10 INTO~INT3
by software; input or push-pull output. Software E (1-4) TAOUT, TACK
assignable pull-up resistor. Alternatively can be used 19-20 TACAP,T1CK1
as INTO~INT3, TAOUT, TACK, (13-14) T1CAP1,AD5
TACAP, TICAP1,T1CK1,T10UT1,AD5,AD6. T10UT1,AD6
P2.0-P2.3 /0 | Bit programmable port; input or output mode selected E 24-31 ADCA4,ADC7
by software; input or push-pull output. Software D-5 (21,22) TBWPM,PWM
assignable pull-up. T1CAPO
Alternately, can be used as ADC4,ADC7,Sl, T1CKO,SI
TBPWM,PWM,T1CAPO,T1CKO
P2,4-pP2.7 SEG0~SEG3,S0,SCK,RxD,TxD H-18 23-26 SEGO~SEG3
(19-22) SO,SCK
RxD,TxD
P3.0-P3.7 I/0 | Bit programmable port; input or output mode selected H-17 33-40 SEG4~SEG11
by software; input or push-pull,N-channel open-drain (29-36)
output. Software assignable pull-up.Alternately, can be
used as SEG4~SEG11
P4.0-P4.3 /0 | Bit programmable port; input or output mode selected H-17 1,2,41,42 SEG12~SEG15
by software; input or push-pull, (37-40)
N-channel open-drain output. Software assignable pull-
up. Alternatively can be used as
P4.4-P4.7 SEG12~SEG15 H-14 3-6 SEG16~SEG19
SEG16~SEG19/COM4~COM7 (41-44) COM4~COM7

NOTE: Pin numbers shown in parentheses "( )" are for the 44-pin QFP package.
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Table 1-1. S3C84I8X/F8418X/C8419X/F8419X Pin Descriptions (Continued)

Pin Pin Pin Circuit Pin Share

Name Type Description Type Number Pins

INTO-INT3 I input pins for external interrupt. D-5 7-10 P1.0-P1.3
Alternatively used as general-purpose digital (1-4)
input/output port 1
ADCO-ADC7 I Analog input pins for A/D converter module. E 29-32, P0.0-P0.3
Alternatively used as general-purpose digital H-16 21,22 pP2.2-P2.3
input/output port 0, portl and port 2. (25-28, P1.4-P1.5
15-18)
AVRer, AVgg - A/D converter reference voltage and ground - 27,28 -
(23,24)
RxD I Serial data RxD pin for receive input and H-18 25 P2.6
transmit output (mode 0) (22)
TxD 0] Serial data TxD pin for transmit output and H-18 26 pP2.7
shift clock output (mode 0) (22)

TACK I External clock input pins for timer A D-5 8(2) P1.1
TACAP I Capture input pins for timer A D-5 9(3) P1.2
TAOUT 0] Pulse width modulation output pins for timer A D-5 7(1) P1.0
TBPWM (0] Carrier frequency output pins for timer B D-5 19(13) P2.0
T1CKO I External clock input pins for timer 1(0) D-5 19(13) P2.0
T1CAPO I Capture input pins for timer 1(0) D-5 20(14) P2.1
T10UTO 0] Timer 1(0) 16-bit PWM mode output or D-5 21(15) p2.2

counter match toggle output pins

T1CK1 I External clock input pins for timer 1(1) E (16) P1.4
T1CAP1 I Capture input pins for timer 1(1) E @an P1.5
T10UT1 @] Timer 1(1) 16-bit PWM mode output or E 10(4) P1.3

counter match toggle output pins

SEGO-SEG3 0] LCD segment display signal output pins H-18 23-26 P2.4-P2.7

(19-22)
SEG4-SEG15 H-17 1,2 P3.0-P3.7
33-42 P4.0-P4.7

(29-40)

3-6,

SEG16-SEG19 H-14 (41-44)
COMO0O-COM3 0] LCD common signal output pins H-16 29-32 P0.0-P0.3

(25-28)
COM4-COM7 3-6 P4.4-P4.7

(41-44)

NOTES:

1. Pin numbers shown in parentheses "( )" are for the 44-pin QFP package.
2. 42-SDIP is only available for S3C8419X/F8419X.
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Table 1-1. S3C84I8X/F8418X/C8419X/F8419X Pin Descriptions (Continued)

Pin Pin Pin Circuit Pin Share
Name Type Description Type Number Pins
NRESET I System reset pin B 18(12) -
TEST I Pull-down resistor connected internally - 15(9) -
Vpps Vss - Power input pins - 11,12 -
(5,6)
Xin, Xout 1,O Main oscillator pins - 13,14 -
(7,8)
NOTES:

1. Pin numbers shown in parentheses "( )" are for the 44-pin QFP package.

2. 42-SDIP is only available for S3C8419X/F8419X.

1-8
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PRODUCT OVERVIEW

PIN CIRCUITS

VDD

Pull-Up
Resistor

Schmitt Trigger

Figure 1-4. Pin Circuit Type B (nRESET)

VDD
> jo—{ P-Channel
Data
Out
Output N-Channel

Disable

Figure 1-5. Pin Circuit Type C

ELECTRONICS
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i

Pull-up
Enable
Data Pin Circuit
in Circui
—6—o0 /O
Output Type C
Disable
< JiR

Figure 1-6. Pin Circuit Type D

Port Data —

Alternative output

Output
Disable

VDD
VDD% }—o<l—

'\le Pull-up

X Pin enable
Circuit —e— 1 I/O
Type C

Noise
EXxtINT €¢— Filter
Normal
Input -

Figure 1-7.

Pin Circuit Type D-5 (P1.0-P1.3)
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VDD

Pull-up Resistor
(Typical Value:50kQ)

Pull-up

N |
Enable © L~ |
VDD
PortData — | M
U
Alternative X ) '
Output
1 In/Out

Output D_{ i
Disable ©

I
Normal [—

Input o {
Analog |><|
Input © ><]

Figure 1-8. Pin Circuit Type E (P2.2-P2.3)
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-

LCc10 J_
VLC20 i
t
VLC30 ¢ ®
1

SEG/COM — +—O Out

Output __ 4 - }—
Disable
|
VLca©O i ®
T

|
VLcsO *  J
v
_|_

Vss© |i|
_|_

Figure 1-9. Pin Circuit Type H-4
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PRODUCT OVERVIEW

Open Drain EN

Data

LCD Out EN

SEG/COM

Output
Disable

Input

VDD
VDD
P-CH |’°<‘
110
N-CH

Circuit
Type H-4

Ar

Pull-up
Enable

Figure 1-10. Pin Circuit Type H-14 (P4.4—P4.7)

Open Drain EN

Data

LCD Out EN

COM

Output
Disable

ADC In EN

Normal In

ADC In

igare
gi@
] -

Circuit
Type H-4

P —

Pull-up
Enable

/0

Figure 1-11. Pin Circuit Type H-16 (P0.0—P0.3)
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VDD
VDD
Open Drain EN Pull-up
P-CH Enable
Data 110
N-CH
LCD Out EN@
SEG |_ Circuit
) Type H-4
Output Disable
Normal Input T

Figure 1-12. Pin Circuit Type H-17 (P3.0-P3.7, P4.0-P4.)

VDD

VDD

< Pull -up
_DO—{ P-CH Enable

Data [ ]ivo

SEG Circuit

Type H-4

|

Figure 1-13. Pin Circuit Type H-18 (2.4-P2.7)

LCD Out EN ? DJ
>

Output Disable

Normal Input - { 1L
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ADDRESS SPACES

OVERVIEW

The S3C84I8X/F84I18X/C8419X/F8419X microcontroller has two types of address space:
— Internal program memory (ROM)

— Internal register file (RAM)

A 16-bit address bus supports program memory operations. A separate 8-bit register bus carries addresses and
data between the CPU and the register file.

The S3C8419X/F8419X has an internal 32-Kbyte mask-programmable ROM / 32-Kbyte Flash ROM and 528-byte
RAM.

The S3C84I8X/F8418X has an internal 8-Kbyte mask-programmable ROM / 8-Kbyte Flash ROM and 272-byte
RAM.
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PROGRAM MEMORY (ROM)

Program memory (ROM) stores program codes or table data. The S3C8419X/F8419X has 32Kbytes of internal
mask programmable program memory and the S3C8418X/F84I18X has 8Kbytes of internal mask programmable
program memory. The program memory address range is therefore OH-7FFFH and OH-1FFFH (see Figure 2-1).

The first 256 bytes of the ROM (0H-OFFH) are reserved for interrupt vector addresses. Unused locations in this
address range can be used as normal program memory. If you use the vector address area to store a program
code, be careful not to overwrite the vector addresses stored in these locations.

The ROM address at which a program execution starts after a reset is 0100H.

(Decimal)
32,767

255

Internal Program
Memory (Flash)

S3F8419X

(HEX)
7FFFH

07FFH

100H

03FH
03CH

O0H

A

(Decimal)
8,192

S3F8419X(32Kbyte)

255

Internal Program
Memory (Flash)

ISP Sector

Interrupt Vector Area

Smart Option Rom Cell

S3F8418X

(HEX)
IFFFH

07FFH
100H

03FH
03CH

O00H

S3F8418X(8Kbyte)

Figure 2-1. Program Memory Address Space
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ADDRESS SPACES

Smart Option

Smart option is the ROM option for starting condition of the chip. The ROM addresses used by smart option are
from 003CH to 003FH. The default value of ROM is FFH.

MSB

MSB

MSB

MSB

ROM Address: 003CH

ISP Protection size selection

ISP Protection enable/disable bit:
0 = Enable (Not erasable by LDC)
1 = Disable (Erasable by LDC)

0 = Disable
1 = Enable

7 .6 5 A 3 2 A .0 | LSB
Not used
ROM Address: 003DH
7 5 4 3 2 A .0 | LSB
Not used
ROM Address: 003EH
7 .6 5 4 3 2 1 .0 | LSB
|
Not used
00 = 256 bytes
01 =512 bytes
10 = 1024 bytes
11 = 2048 bytes
ROM Address: 003FH
7 5 4 3 2 A .0 |[LSB
LVR on-off control bit Not used

NOTE: The value of unused bits of 03CH,03DH,03EH and 03FH must be logic "1"

Figure 2-2. Smart Option

ELECTRONICS
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REGISTER ARCHITECTURE

In the S3C8418X/F8418X/C8419X/F8419X implementation, the upper 64-byte area of register files is expanded two
64-byte areas, called set 1 and set 2. The upper 32-byte area of set 1 is further expanded two 32-byte register
banks (bank 0 and bank 1), and the lower 32-byte area is a single 32-byte common area. set 2 is logically
expanded 2 separately addressable register pages, page O—page 1.

In case of S3C8419X/F8419X the total number of addressable 8-bit registers is 594. Of these 594 registers, 16
bytes are for CPU and system control registers, 50 bytes are for peripheral control and data registers, 16 bytes
are used as a shared working registers, 20bytes are LCD data registers and 492 registers are for general-purpose
use.

In case of S3C84I8X/F84I8X the total number of addressable 8-bit registers is 358. Of these 358 registers, 16
bytes are for CPU and system control registers, 50 bytes are for peripheral control and data registers, 16 bytes
are used as a shared working registers, 20bytes are LCD data registers and 256 registers are for general-purpose
use.

You can always address set 1 register location, regardless of which of the 2 register pages is currently selected.
The set 1 locations, however, can only be addressed using direct addressing modes.

The extension of register space into separately addressable areas (sets, banks, and pages) is supported by
various addressing mode restrictions, the select bank instructions, SBO and SB1, and the register page pointer
(PP).

Specific register types and the area (in bytes) that they occupy in the register file are summarized in Table 2-1
and Table 2-2.

Table 2-1. S3C8419X/F8419X Register Type Summary

Register Type Number of Bytes

General-purpose registers (including 16-byte common 528
working register area, two 192-byte prime register area,
and two 64-byte set 2 area)

LCD data registers (Page2 's 00H~13H) 20
CPU and system control registers 16
Mapped clock, peripheral, /0O control, and data registers 50
Total Addressable Bytes 614

Table 2-2. S3C8418X/F8418X Register Type Summary

Register Type Number of Bytes
General-purpose registers (including 16-byte common 272
working register area, expanded 2 separately
addressable register pages. LCD data registers (Page2’s 20
00H~13H) 16
CPU and system control registers 50

Mapped clock, peripheral, /0O control, and data registers

Total Addressable Bytes 358
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Setl Page 1
Bank 1 FFH FFH Page 0
[ | FFH Bank 0
37
Bytes System and Set 2
Peripheral Control Registers
(Register Addressing Mode) General-Purpose
| | EOH Data Registers
EOH
64 DFH (Indirect Register, Indexed
Bytes System and Mode, and Stack Operations)
Peripheral Control Registers |
(Register Addressing Mode) 1 |256
DOH COH Byte$
I I
CFH BEH
General Purpose Register
(Register Addressing Mode)
— COH
Prime
192 Data Registers
Bytes
Page 2 (All Addressing Modes)
13H
LCD Display Registers L1
00H 00H
NOTE: Page2's 00H~13H is used for LCD Display Registers(Write-only).

Figure 2-3. Internal Register File Organization of S3F8419X/C8419X
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Setl Page 0
- - FEH FEH _
[ | FFH Bank 0 Set2
32
Bytes System and
Peripheral Control Registers
(Register Addressing Mode) General-Purpose
EOH Data Registers
EOH
64 DFH (Indirect Register, Indexed
Bytes System and Mode, and Stack Operations)
Peripheral Control Registers
(Register Addressing Mode) 256
DOH COH B
yte
CFH —
BFH P 0
General Purpose Register age
(Register Addressing Mode)
— COH
Prime
192 Data Registers
Bytes
Page 2 (All Addressing Modes)
13H
LCD Display Registers
00H 00H _
NOTE: Page2's 00H~13H is used for LCD Display Registers(Write only)
Figure 2-4. Internal Register File Organization of S3F84I18X/C8418X
ELECTRONICS
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REGISTER PAGE POINTER (PP)

The S3C8-series architecture supports the logical expansion of the physical 512-byte internal register file (using
an 8-bit data bus) into as many as 2 separately addressable register pages. Page addressing is controlled by the
register page pointer (PP, DFH). In the S3C84I18X/F8418X/C8419X/F8419X microcontroller, a paged register file
expansion is implemented for data registers, and the register page pointer must be changed to address other
pages.

After a reset, the page pointer's source value (lower nibble) and the destination value (upper nibble) are always
"0000", automatically selecting page 0 as the source and destination page for register addressing.

Register Page Pointer (PP)
DFH ,Set 1, RIW

MSB 7 .6 5 4 3 2 A .0 LSB
Destination register page selection bits: Source register page selection bits:
0000 Destination: Page 0 0000 Source: Page 0
0001 Destination: Page 1 0001 | Source: Page 1
0002 Destination: Page 2 0002 Source: Page 2

NOTE: Inthe S3C84I9X/F8419X microcontroller, page 0,1,2 are implemented.
In the S3C84I18X/F8418X microcontroller, page 0,2 are implemented.

A hardware reset operation writes the 4-bit destination and source values shown
above to the register page pointer(00H). These values should be modified to
other pages

Figure 2-5. Register Page Pointer (PP)

ELECTRONICS 2-7



ADDRESS SPACES

S3C84I8X/F84I8X/C84I19X/F8419X_USER’S MANUAL_REV 2.00

& PROGRAMMING TIP — Using the Page Pointer for RAM clear (Page 0, Page 1)

LD
SRP
LD
RAMCLO: CLR
DJINZ
CLR

LD
LD
RAMCL1: CLR
DJINZ
CLR

PP, #00H
#0COH
RO,#0FFH
@RO
RO,RAMCLO
@RO

PP, #10H
RO,#0FFH
@RO
RO,RAMCL1
@RO

Destination « 0, Source « 0
Page 0 RAM clear starts

RO = 00H

Destination < 1, Source « 0

Page 1 RAM clear starts

RO = 0O0OH

ELECTRONICS
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REGISTER SET 1
The term set 1 refers to the upper 64 bytes of the register file, locations COH—FFH.

The upper 32-byte area of this 64-byte space (EOH-FFH) is expanded two 32-byte register banks, bank 0 and
bank 1. The set register bank instructions, SBO or SB1, are used to address one bank or the other. A hardware
reset operation always selects bank 0 addressing.

The upper two 32-byte areas (bank 0 and bank 1) of set 1 (EOH-FFH) contains 64 mapped system and peripheral
control registers. The lower 32-byte area contains 16 system registers (DOH-DFH) and a 16-byte common
working register area (COH—CFH). You can use the common working register area as a “scratch” area for data
operations being performed in other areas of the register file.

Registers in set 1 locations are directly accessible at all times using Register addressing mode. The 16-byte
working register area can only be accessed using working register addressing (For more information about
working register addressing, please refer to Chapter 3, “Addressing Modes.”)

REGISTER SET 2

The same 64-byte physical space that is used for set 1 locations COH-FFH is logically duplicated to add another
64 bytes of register space. This expanded area of the register file is called set 2. For
S3C84I8X/F8418X/C8419X/F8419X, the set 2 address range (COH-FFH) is accessible on pages 0-1.

The logical division of set 1 and set 2 is maintained by means of addressing mode restrictions. You can use only
Register addressing mode to access set 1 locations. In order to access registers in set 2, you must use Register
Indirect addressing mode or Indexed addressing mode.

The set 2 register area is commonly used for stack operations.

ELECTRONICS 2-9
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PRIME REGISTER SPACE

The lower 192 bytes (00H-BFH) of the S3C84I9X/F8419X's two 256-byte register pages (S3C84I8X/F8418X's one
256-byte) is called prime register area. Prime registers can be accessed using any of the seven addressing
modes (see Chapter 3, "Addressing Modes.")

The prime register area on page 0 is immediately addressable following a reset. In order to address prime
registers on pages 0, or 1 you must set the register page pointer (PP) to the appropriate source and destination

values.

FFH
FOH
EOH
DOH
COH

Set 1 Page 1
Bank 0 Bank 1 FFH Page 0
_ BFH Page 0
|| cPU and system control ES;T;
|:| General-purpose 13H
|:| Peripheral and 1/0 o || -~

Page 2

LCD DATA
Register
Area

Figure 2-6. Set 1, Set 2, Prime Area Register(S3C8419X/F8419X)
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ADDRESS SPACES

Set 1
Bank O Bank 1 FFH

COH
BFH
@ CPU and system control
|:| General-purpose
. Peripheral and 1/O
O0H

Page 0

Set 2

Prime
Space

Page 2

LCD data
Register Area

Figure 2-7. Set 1, Set 2, Prime Area Register (S3C84I8X/F8418X)
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WORKING REGISTERS

Instructions can access specific 8-bit registers or 16-bit register pairs using either 4-bit or 8-bit address fields.
When 4-bit working register addressing is used, the 256-byte register file can be seen by the programmer as one
that consists of 32 8-byte register groups or "slices." Each slice comprises of eight 8-bit registers.

Using the two 8-bit register pointers, RP1 and RPO, two working register slices can be selected at any one time to
form a 16-byte working register block. Using the register pointers, you can move this 16-byte register block
anywhere in the addressable register file, except for the set 2 area.

The terms slice and block are used in this manual to help you visualize the size and relative locations of selected
working register spaces:

— One working register slice is 8 bytes (eight 8-bit working registers, RO—R7 or R8—R15)

— One working register block is 16 bytes (sixteen 8-bit working registers, RO—R15)

All the registers in an 8-byte working register slice have the same binary value for their five most significant
address hits. This makes it possible for each register pointer to point to one of the 24 slices in the register file
other than set 2. The base addresses for the two selected 8-byte register slices are contained in register pointers
RPO and RP1.

After a reset, RP0 and RP1 always point to the 16-byte common area in set 1 (COH-CFH).

. FFH ]
Slice 32
F8H
. F7H
11111XXX Slice 31
FOH
RP1 (Registers R8-R15) Setl
Only
Each register pointer points to
one 8-byte slice of the register CFH
space, selecting a total 16- COH
byte working register block. : —
|
|
i} l i}
|
00000X XX !
|
RPO (Registers R0O-R7) | 10H
. FH
Slice 2
8H
. 7H
Slice 1
OH

Figure 2-8. 8-Byte Working Register Areas (Slices)
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USING THE REGISTER POINTERS

Register pointers RP0 and RP1, mapped to addresses D6H and D7H in set 1, are used to select two movable
8-byte working register slices in the register file. After a reset, RP# point to the working register common area:
RPO points to addresses COH—C7H, and RP1 points to addresses C8H-CFH.

To change a register pointer value, you load a new value to RP0O and/or RP1 using an SRP or LD instruction.
(see Figures 2-6 and 2-7).

With working register addressing, you can only access those two 8-bit slices of the register file that are currently
pointed to by RP0O and RP1. You cannot, however, use the register pointers to select a working register space in
set 2, COH-FFH, because these locations can be accessed only using the Indirect Register or Indexed
addressing modes.

The selected 16-byte working register block usually consists of two contiguous 8-byte slices. As a general
programming guideline, it is recommended that RPO point to the "lower" slice and RP1 point to the "upper" slice
(see Figure 2-6). ). In some cases, it may be necessary to define working register areas in different (non-
contiguous) areas of the register file. In Figure 2-7, RPO points to the "upper"” slice and RP1 to the "lower" slice.

Because a register pointer can point to either of the two 8-byte slices in the working register block, you can flexibly
define the working register area to support program requirements.

& PROGRAMMING TIP — Setting the Register Pointers

SRP #70H ; RPO « 70H, RP1 « 78H
SRP1 #48H ; RPO <« nochange, RP1 « 48H,
SRPO #0AO0H ; RPO <« OAOH, RP1 <« no change
CLR RPO ; RPO <« OOH, RP1 <« no change
LD RP1,#0F8H ; RPO <« nochange, RP1 « OF8H
/\/
Register File
Contains 32
8-Byte Slices
00001XXX
FH (R15)
RP1 \ 8-Byte Slice ! 16-Byte
8H Contiguous
00000 X XX 8-Byte Sli o Working
> -Byte Slice I i
OH (RO) Register block
RPO

Figure 2-9. Contiguous 16-Byte Working Register Block
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F7H (R7)
8-Byte Slice
FOH (RO)
Register File
Contains 32 1660-%%{?;-
1110 xXxx 8-Byte Slices working
— register block
7H (R15)
H (R
RP1 e

Figure 2-10. Non-Contiguous 16-Byte Working Register Block

& PROGRAMMING TIP — Using the RPs to Calculate the Sum of a Series of Registers

Calculate the sum of registers 80H-85H using the register pointer. The register addresses from 80H through 85H
contain the values 10H, 11H, 12H, 13H, 14H, and 15 H, respectively:

SRPO #80H ; RPO « 80H

ADD RO,R1 ;7 RO« RO + R1
ADC RO,R2 ;7 RO« RO + R2+C
ADC RO,R3 ;7 RO« RO + R3+C
ADC RO,R4 ;7 RO« RO + R4+C
ADC RO,R5 ;7 RO« RO+ R5+C

The sum of these six registers, 6FH, is located in the register RO (80H). The instruction string used in this
example takes 12 bytes of instruction code and its execution time is 36 cycles. If the register pointer is not used to
calculate the sum of these registers, the following instruction sequence would have to be used:

ADD 80H,81H © 80H <« (80H) + (81H)

ADC 80H,82H © 80H <« (80H) + (82H) + C
ADC 80H,83H - 80H <« (80H) + (83H) + C
ADC 80H,84H © 80H <« (80H) + (84H) + C
ADC 80H,85H © 80H <« (80H) + (85H) + C

Now, the sum of the six registers is also located in register 80H. However, this instruction string takes 15 bytes of
instruction code rather than 12 bytes, and its execution time is 50 cycles rather than 36 cycles.
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REGISTER ADDRESSING

The S3C8-series register architecture provides an efficient method of working register addressing that takes full
advantage of shorter instruction formats to reduce execution time.

With Register (R) addressing mode, in which the operand value is the content of a specific register or register
pair, you can access any location in the register file except for set 2. With working register addressing, you use a
register pointer to specify an 8-byte working register space in the register file and an 8-bit register within that
space.

Registers are addressed either as a single 8-bit register or as a paired 16-bit register space. In a 16-bit register
pair, the address of the first 8-bit register is always an even number and the address of the next register is always
an odd number. The most significant byte of the 16-bit data is always stored in the even-numbered register, and
the least significant byte is always stored in the next (+1) odd-numbered register.

Working register addressing differs from Register addressing as it uses a register pointer to identify a specific
8-byte working register space in the internal register file and a specific 8-bit register within that space.

MSB LSB n = Even address

Rn Rn+1

Figure 2-11. 16-Bit Register Pair
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Special-Purpose RegistersI | General-Purpose Register
|
f 1
Bank 1 Bank 0
FFH T FFH
Control
Registers
EOH L Set 2
System
DOH Registers
- CFH
coH_ S ’ COH
BFH
Register [ |======-==-1
Pointers [ |-

Each register pointer (RP) can independently point
to one of the 24 8-byte "slices" of the register file

(other than set 2). After a reset, RPO pointsto  |======——- -1
locations COH-C7H and RP1 to locations C8H-CFH [ J____27_77]
(that is, to the common working register area).

NOTE: Inthe S3C84I9X/F8419X microcontroller ,pages 0-2 are |- ____|
implemented and S3C84I8X/F84I18X microcontroller, | | L e——————

page0 and page?2 are inplemented. LCD Data

Page0-2 contain all of the addressable registers |77~ 77777777 Registers
in the internal register file. ~— |====-=----4 777777777
oH o
| . Page 0-1 " Page 0-1 - Page 2
I i ] 11 11 T |
Register Addressing Only All Addressing Indirect Register, All
Modes Indexed Addressing Modes
Addressing Modes
| I —
Can be pointed by Register Pointer Can be pointed by

Register Pointer

Figure 2-12. Register File Addressing
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S3C84I8X/F84I18X/C8419X/F8419X_USER’'S MANUAL_REV 2.00 ADDRESS SPACES

COMMON WORKING REGISTER AREA (COH-CFH)

After a reset, register pointers RP0O and RP1 automatically select two 8-byte register slices in set 1, locations
COH-CFH, as the active 16-byte working register block:

RPO — COH-C7H

RP1 — C8H-CFH

This 16-byte address range is called common area. That is, locations in this area can be used as working
registers by operations that address any location on any page in the register file. Typically, these working
registers serve as temporary buffers for data operations between different pages.

FFH Page 1
Set 1 FFH Page 0
FFH
FOH Set 2
EOH

DOH COH L__

Following a hardware reset, register
pointers RP0O and RP1 point to the

: . Prime
common WOI‘kIng register area, ~ Space ~
locations COH-CFH. Page 2
13H
RPO=| 1100 | 0000 | LCD Data
- Register Area
RP1={ 1100 | 1000 | 00H oo

NOTE: There is no page 1in S3F84I8X/C84I8X

Figure 2-13. Common Working Register Area
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ADDRESS SPACES S3C84I8X/F84I8X/C84I19X/F8419X_USER’S MANUAL_REV 2.00

& PROGRAMMING TIP — Addressing the Common Working Register Area

As the following examples show, you should access working registers in the common area, locations COH-CFH,
using working register addressing mode only.
Examples 1:

LD 0C2H,40H ; Invalid addressing mode!

Use working register addressing instead:

SRP #0COH
LD R2,40H ; R2 (C2H) « the value in location 40H

Example 2:
ADD 0C3H,#45H ; Invalid addressing mode!

Use working register addressing instead:

SRP #0COH
ADD R3,#45H ; R3(C3H) « R3+45H

4-BIT WORKING REGISTER ADDRESSING

Each register pointer defines a movable 8-byte slice of workin