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S3C9444/C9454
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J - P 0.0ADCOIMTO
XN nee | || e PO 1/ADC1/INT
Xout 4— 1 Port 0 [ P0.2IADC2
Part 1O and :
Interrupt Control - PO TIADCT
Basic H
Timer R ||
e P 0
Timer 0 [ | Port 1 P11
BERCRI
SAMRI CPU +—F1.2
ADCO
ADCE—m ADC [
| | | | - 22 0O
P06 208 Byte | Port 2 p?_1
PWI 44— PWM [ 4 KE ROM Re-isterFile :
g o8 X=RXs
NOTE: P1.2isused as input only

1-1




= E It

http://www. sambbs. com

Ny
o vesl 1 = |
i KNP0 o 2 19 3 PO.OYADCO/NTE i
i XouniP1.1 O 3 18 [0 PO.UADCHINTY
EL NRESET/P1.2 O 4 17 |3 PO.2ADC2 i
oo o 5 SOC9454BIFI454B 15 | ppyapcs
Fe1 O & (20-DIP-300A/ 15 A PO4ADCA
P2 7 2%‘?'59’5%'7;_3;25;, 14 (31 P0.ADCS
P23 8 13 |2 PO&ADCEPWM
P24 ] © 12 [ PO.FADCT
P25 O 10 11 [ P2 &#ADCECLO
1-2 20-DIP/SOP/SSOP
N
= 6 B v |
i KNP0 O 2 15 53 PO.OADCOANTD i
| xourP1.1 = 3 S3C9454B/F9454B 14 [ POAADCIANTY |
EL NRESET/P1.2 O 4 13 [ PO.2/ADC2 :
P2.0T0 = & (16-DIP-300A/ 12 3 PO.3ADCE
16-SOP-BD300-SG/
P21 6 16-SSOP-BD44) 11 3 POAADCA
P22 7 10 3 POSADCS
P23 o 8 8 B3 POGIADCEPWM
1-3 16-DIP/SOP/SSOP




=2 g rPlitis  http://www. sambbs. com

1 S3C9454
P0.0-P0O.7 110 110 E--1 ADCO0-ADC7
INTO/INT1
PO A/D PWM
PWM
P1.0-P1.1 110 110 E--2 Xin »XouT
P1.2 | B RESET
P2.0-P2.6 I/0 I/0 E -
E--1 ADCS8/CLO
TO
Xin s Xout - / RC P1.0-P1.1
nRESET [ LVR B P1.2
Vbb,Vss - -
CLO O E--1 P2.6
INTO-INT1 I E--1 P0.0-P0.1
PWM O 8 PWM E--1 P0.6
TO O TO E--1 P2.0
ADCO-ADCS8 [ A/D E--1 P0.0-PO.7
E P2.6




=2 g rPlitis  http://www. sambbs. com

oo

4| P-channeal

IN o—a |ND—¢—[>0—5

4| MN-channel

1-5 A 1-6 B

Yoo

{¥nln] T

<
Pull-up Dc | l_f’
Diata Enable |

it
Data oLt
Cutput PSRy S 11O
Disable Output Trpe G
Digable
Digital
Input ‘{
1-7 C 1-8 D




=2 g rPlitis  http://www. sambbs. com
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S3C9444/C9454
—_ ROM
12 8
S3C9444/C9454 2K/4K ROM 208
26
ROM
S3C9444/C9454 2K OH--07FFH /4K OH--OFFFH ROM
2 0000H—O0001H 3CH 3DH 3EH 3FH
0002H—O00FFH 3CH 3DH 3EH 3FH SMART
OPTION
0100H
{Decimal] (HEX)
4,085 1000H
4-Kbyte
Frogram
Memory
Areg
256 [~ 0100H
Frogram Start
64 Smart option ROM cell 0040H
60 QO03CH
2 [~ ooo2H
Interrupt Vector 0oo1H
0 0oooH
2-1

ROM SMART OPTION
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ROM

SMART OPTION 003CH--003FH 4
S3C9442/C9444/C9452/C9454 003EH  003FH 003CH 003DH
“00H" ROM “FFH"
LVR RC
SMART OPTION
003CH
003CH MSB | 7 | 6 | 5 |4 3 |2 |a o |LSB
00H
003DH MSB | 7 | 6 |5 |4 |3 | 2| 1 | o]'SB
00H
003EH MSB 7|6 |5 |4 3 2 | 1 | o]|SB
/ LVR
0= 11001 = 2.3V
1= 10010 = 3.0V
01100 = 3.9V
003FH MSB 7| 6| 5| 4| 3| 2| 1| o0]!SB
00 = /
01=  RC
10=  RC 0.5M
1= RC 3.2M
5V

2-2  smart option
P1.0 P1.1
3EH,3FH
LVR (LVR)

-10-



=2 g rPlitis  http://www. sambbs. com

ORG 0000H

VECTOR O00H INT_9454

ORG 003CH

DB 00H 003CH 0

DB 00H 003EH 0

DB OE7H LVR 2.3V

DB 03H RC 3.2M VDD = 5.0V

<>

ORG 0100H
RESET: DI

LD SP#0COH

INT_9454:PUSH RO
PUSH

POP .
POP RO
IRET

-11-
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S3C9444/C9454 64
00H-0BFH 192
234 208
SAM88RCRI
S3C9444/C9454 00h—BFH: page0
CPU 1
I/0 15
16 208
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SAMB8RCRI
0OCOH—OCFH 16
S3C9444/C9454 0
8 16 16
n:
Rn Rn+1
2-4 16
COH—CFH
1 LD 0C2H 40H
LD R2 40H R2— 40H
2 ADD 0C3H #45H
ADD R3 #45H R3+«— R3 +45H

-14-
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S3C9-
S3C9444/C9454 PUSH POP
CALL
PC RET PC PC  FLAGS
IRET PC  FLAGS
PCL PCL
PCH PCH
FLAGS
2-5
SP DOH
SP 00H-0CH 8
B SP 00H SP OFFH
0COH —OBFH

-15-
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PUSH POP
LD SP #0COH ;SP—COH SP 0COH
PUSH SYM ;0BFH—SYM
PUSH R15 ;OBEH— R15
PUSH 20H ;0BDH— 20H
PUSH R3 ;0BCH— R3
POP R3 ; OBCH —SYM
POP 20H ; OBDH —20H
POP R15 ; OBEH —R15

POP SYM ; OBFH —SYM

-16 -
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S3C9444/C9454
SAM88RCRI

S3C9444/C9454
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3-1
16
4 3-2
Program hMemaory Reqister File
8-Bit Register
& OPCOCE Feint 1o one ﬁ
register in reqister
Cne-0perand file
Instruction _
iExample Walue usedin
Instruction ExecLtion
DEC CNT iCNT 8
3-1
Reqister File
MSE point to =
RPOto RP1
EEE— FFPOor RP1  #——
Selected
Frogram Memony RP points
. to
4-Bit
start of
Working . dst SiC @ 3LSBs working
Register OPCODE Paint to the CPE RAND register
% i wiarking register block
Twio-Operand {1 of 8
Inst ruction e
(Exanple:
ADD R1,R2 :R1,R2
3-2

-18 -
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54

3-3 36 8
16

Program Mamary Register File

3-Bit Reqgister

File Address h“wi . - — > ADOFESS o
Qint to one —f

x OPCODE regicter in registar

One-Operand | filz /

Instruction (Example Address of operand

used by instruction

Value used in W CPERAND .
instruction execLtion

RL @SHIFT ;SSHIFT 8

3-3

-19-
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Register File
Frogram Mermaory
E:."an'|p|e REGISTER
Instructicn dst o EEEE— PAIR .
References—»  OPCODE F'_Dltﬂt o
Program register pair 16-bit
Memory Program Memory address
points o
) program
*.-'allue LISEI:.II in —I»  CFERAND 4 memary
instruction
CALL @RR; JP @RR;
3-4
Register File
CFH
FProgram Memaory
4-git o
Y i 4 L3Bs
I;mmtng —  dst | S[C @f-——-——-—— - I OPERAMD =
eaister OFCODE Pint to the
Address warking register
i1 of 16
Yalue Lsed in
instruction ™ SPERAND -+
OR R6,@R2
3-5

-20-
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Fegister Fila
CFH
Frogram Memory
4-Bit Warking
Register Address \‘ CoH
dst | Src NP th Register :l_
ext3BitsPoint ——  pair T
initx?urgt?clni 7’ OFCODE to working 16-Bit
references either register pair ﬂd_drt%tﬁ
i1 of 8) Proram Memo points to
program memery LSE Selects = ar " Prograim
d ol Diata M memory
ata memony ata Memary
or data
Walus used in mermeory
instruction—™ OPERAND -+

LDC R5,@RRs
LDE R3,@RR14
LDE @RR4,R8

3-6

3-7

8 -128--+128
3-8

16
3-9

-21-
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Register Fil
Walue usedin
instruction ™.
& OPERAND
+
Program Memary / 1 1
XIOFF3ET: 4 LSBs
e SIC o —m ot N - INDEX
Two-Operand | Point to one of the
Instruction »  DPCODE working register
Exanmple i1of 181
LD RO,#BASE[R1] BASE 8

3-7

-22.



=2 g rPlitis  http://www. sambbs. com

Progran Memany Register File
Wi'rsii; AS(OFFSETE |7 NEXT 3 Bits
Remistor—®_dst | si¢  po-po--o------ - Register ‘5B
Address OFCODE | Point to working Pair
| register pair address
I i1af S added to
: offsat
1
- —. L3B Selects 1g.mit 1
L (+)- L
a-Bit Program Memory woor
Data memany
Valle
Py DFERAND  4— ot
instruction
LDC R4,#04H[RR2] ; (RR2+#04H) R4
LDE R4#04H[RR2] ; (RR2+#04H) R4
3-8
Frogram Memary Reqgister File
XLH iOFFSET) :|_
*é“mr_kltng—i dst | sre |-dp---C--C--1- Pair o dn'ess
edlister ' Point towaorkin
Address OPCODE | register pai d added o
1
| ilols) orfset
""" LSE Selects {5-Bit !
> ()3 =
16-Bit Program Mermory s or
Datamernory
_ OPERAND  —Yalue
16-Bit usedin
instruction
LDC R4,#1000H[RR2] ; (RR2+#1000H) R4
LDE R4,#1000H[RR2] ; (RR2+#1000H) R4

3-9

-23-
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16 JP,CALL
PC 16
LDC,LDE
LDC LDE
Program or
Cata Memaorny
-4
Memory
Address
Program Memony Usad
lpper Address Byte }
Lower Address Byte L3SB S3elects Program
dstisre [ "0"or"1" 4 Iemory or Data Memory:
QOPCODE 0" = Program MMenony
1" = Data Memorny
LDC R5,1234H ; 1234H , R5
LDE R5,1234H ; 1234H , RS

3-10

-24-
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Frogram Memaory
Mext CPCODE |+
Frogram
IMemony
Address
Used
Lower Address Byte
Lipper Address Byte
OPCODE
JP C, JOB1 ;JOBI 16
CALL DISPLAY :DISPLAY 16
3-11 CALL ,JP
-128  +127

PC
JR 3-12

Progiram Memory

MNext OPCODE

Frogram Memony
Acdress Used

" Current
PC Yalue

Displacement

Current Instruction —™ _ OPCODE Signad
Displacement Value

JR ULT,$+OFFSET ;OFFSET +127~~-128

-25-
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IM

OPERAND

OPCODE

( )
LD RO#0AAH

3-13

-26-
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S3C9444/C9454
4-1 4-1
Address| RW |7 |6 |54 (32|10
0 Timer0 | TOCNT DOH R o|ojo|o0|lO0O|O|O]|O
TO | TODATA D1H RW [1 1|1 [1]1|1]1]1
0 TO | TOCON D2H RW 0|0 ]|-|-]0|-1]0]|0
D3H
Clock | CLKCON D4H RW [0 |-|-10]|0|-]-]-
Flags | FLAGS D5H RW [ X | X |X|[X]|=-|-]-]-
D6H—D8H
e [sp | oo [ Rw [x[x[x[x[x[x[x]x
DAH
s [MDSREG | DBH [ RW oo o oo o]o]o]
BTCON DCH | RW (0|0 |O|O0O|O|O|O]|O
Basic T
BT BTCNT DDH R 0[0]0 0 0
FTSTCON DEH w -|-10 0 0
Test mode
SYM DFH RW |- |- |-|-]-1]10]0]|0
4-1
1 -
2 FTSTCON

“00H”

-27-



=2 g rPlitis  http://www. sambbs. com

R/W
71654132110
PO (Port 0) PO EOH |[RW |0 |00 |0O|O0O|0O|0O]|O
P1 (Port 1) P1 EIH |[RW |- |- |- |-1]-1]0]0]O0
P2 (Port 2) P2 E2H |[RW |- |[0]|0|0|0|0|0O]|O
E3H-E5H
PO POCONH E6GH |[RW |0 [0|0|0|0O|O0|0O]|O
(PO High byte)
PO POCONL E7TH |[RW |0 [0|0|0|0O|O0|0O]|O
(PO Low byte)
PO POPND E8H |[RW |- |- |- ]|-]0]0|0]|O
(Port 0)
P1 P1CON EOH |[RW |0 [0 |- |- |0|0|0]|O
P2 P2CONH EAH |[RW |- |[0]|0|0|0|0|O0]|O
(P2 High Byte)
P2 P2CONL EBH |[RW |0 [0|0|0|0|O0|O0]|O
(P2 Low Byte)
ECH—F1H
PWM PWMDATA | F2H |RW |0 OO |0 |0 (0|0 |O
PWM PWMCON | F3H |RW |0 |O |- |O|O0O (0|0 |O
STOP STOPCON | F4H (R/W |0 |O|O|O |0 (0|0 |O
F5H—F6H
A/D ADCON F7H |[RIW |0 [0 |0 |O0|O0|0|0O]|O
A/D High ADDATAH F8H R X [ XX | X[ X]|X]|X[|X
A/D Low | ADDATAL FOH R (0|0|0]|O0O|O|O|0O]|O
FAH—FFH

-28-
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FLAGS—System Flags Register D5H
lz lel 5| a3 o] 1]aql
0o 0 0| o0 0 oo o™
RAVV »RW RW RW RW RW RW| RW RW
»7 Carry Flag(C) ¢
0
1 7
».6 Zero Flag
0 0
1 0
».5 Sign Flag
0 MSB=0
1 MSB=1
A
R=Read only( )
W=Write only( ) =

R/W=Read/Write( / ) X'=
~’=not used( ) ‘0= 0 MSB=7
“1'= 1 LSB =0

-29-
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ADCON—A/D Converter Control Register F7H
76 |5 | 4 [ 3 |2 | 1 |0 |
0 0 0 0 0 0 0 0
R/W RW R/W RW R/W R/W R/W R/W R/W
7--4 A/D
00 |0 |0 | ADCO (P0.0)
0lo|o0]|1|ADCT (PO.1)
00 [1]0|ADC2(P0.2)
00|11 ]|ADC3(P0.3)/ S3C9444
0/1|0|0|ADC4(P0.4)y S3C9444
0[1]0 |1 | ADC5(P0.5)/ S3C9444
01 1|0 |ADC6(P0O.6) S3C9444
01|11 |ADC7 (PO.7)/ S3C9444
1]0|0|0 | ADC8 (P2.6) S3C9444
171010 |1
17101110
1101111
17111010
17111011
1111110
11011111
3
0 A/D
1 A/D
.2-1
0 | 0 | fosc/16(fosc<10MHZ)
0 | 1 | fosc/8(fosc<10MHZ)
1| 0 | fosc/4(fosc<10MHZ)
1 [1 | fosc/1(fosc<2.5MHZ)
.0
0
1 A/D

-30-
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BTCON—-Basic Timer Control Register DCH
7 |6 | 5 | 4 | 3 | 2 | 1 | 0
0 0 0 0 0 0 0 0
R/W RW R/W R/W R/W R/W R/W R/W R/W
7.4
1[0]1]0
3--2 Basic Timer
0 | 0 | fosc/4096

0 |1 | fosc/1024
110 | fosc/128
111

A Basic Timer 0

0

1 Basic Timer
.0 Basic Timer

0

1

1’ BTCON.0O( BTCON.1) Basic Timer

-31-
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CLKCON—cClock Control Register D4H
7 e | 5 | 4 | 3 | 2 | 1 | o
0 — — 0 0 — — _
R/W RW — — R/W R/W — — —
7 IRQ
0 IRQ
1 IRQ
.6--.5 S3C9444/C9454
4--3 CPU
olo[16  (fosc/16)
018 (fosc/8)
1102 (fosc/2)
11111 (fosc)

2--0 S3C9444/C9454

-32-
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FLAGS—system Flags Register D5H
7 6 5 4 3 2 1 0
X X X X — — — —
R/W R/W R/W R/W R/W — — — —
7 Carry Flag(C)
0
1
6 Zero Flag(2)
0 “0”
1 “0”
5 Sign Flag(S)
0 MSB="0"
1 MSB="1"
4 Overflow Flag(V)
0 -128~+127
1 -128~+127

.3--.0 S3C9444/C9454

-33-
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POCONH—~Port 0 Control Register (High Byte) E6H
7 | 6 | 5 | 4 |3 | 2 [ | o
0 0 0 0 0 0 0 0
R/W R/W R/W R/W RW R/W R/W R/W R/W
.7--.6 Port 0,P0.7/INT7
0|0
011
110
111 |AD ADC7
5--4 Port0,P0.6/ADC6/PWM
0|0
0|1 PWM
110
111 |AD ADC6
3--2 Port0,P0.5/ADC5
0|0
011
110
111 |AD ADC5
1--.0 Port0,P0.4/ADC4
0|0
0|1
110
111 |AD ADC4
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POCONL—pPort0 Control Register (Low Byte) E7H
sl e [ s [ & s [ 2 [i]o]
0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W RW  R/W
7--6 Port 0,P0.3/INT3
010
011
110
111 |AD ADC3
.5-4 Port 0,P0.2/ADC2
010
011
110
111]|AD ADC2
3--.2 Port 0,P0.1/ADC1/INT1
010 /
011 /
110
111 |AD ADC1
1--.0 Port 0,P0.0/ADCO/INTO
010

0|1
110
111 |AD ADCO

-35-
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POPND—Port 0 Interrupt Pending Register ESH
7] 6| 5 | 4 | 3 | 2 | 1 | o0
- - - 0 0 0 0

R/W - - - RW  RW RW  RW

7--4 S3C9444/C9454

3 P0.1/ADC1/INT1
0 INT1
1 INT1

2 P0.1 /ADC1/INT1
0 0
0 0
1 1
1 1

A P0.0/ADCO/INTO
0 INTO
1 INTO

.0 P0.0/ADCO/INTO
0 0

0
1 1
1

-36-
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P1CON—pPort1 Control Register E9H
7] 6 | 5 | 4 | 3 ] 2 | 1] o
0 0 — — 0 0 0 0
R/W RW R/W — — R/W R/W R/W R/W
4 Port1.1 N
0 P1.1
1 P1.1 N
.6 Port1.0 N
0 P1.0
1 P1.0 N

54 S3C9444/C9454

32 Port 1,P1.1
00
01
110
11

A1--.0 Port1,P1.0
0o
01
10
11

P1.0,P1.1

-37-
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P2CONH—~Port 2 Control Register (High Byte) EAH
7 |6 |5 | 4 | 3 | 2 [ 4 | 0o |
— 0 o0 0 0 0 0 0
RIW — RW RW RW RW RW RW  RW
7 S3C9444/C9454
.6--4 Port2,P2.6/ADC8/CLO
0/0|O0
001
0|1 |x|ADC
11010
1101
11110
11111 CLO
3--2 Port2,P2.5
00
011
110
111
1--.0 Port2,P2.4
010
0|1
110
111

CLO

-38-
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P2CONL—pPort2 Control Register (LowByte) EBH
7 e | 5 | 4 | 3 | 2 | 14 | o
0 0 0 0 0 0 0 0
R/W RW R/W R/W R/W R/W R/W R/W R/W
.7--6 Port2 P23
010
011
110
111
.5-4 Port2 P2.2
010
011
110
111
3--.2 Port2 P2.1
010
011
110
111
1--.0 Port2 P2.0
010
011
110
1]11]TO
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PWMCON—PWM Control Register E3H
(7le[ s« s 2[ilo]
0 0 — 0 0 0 0 0
R/W RW R/W — R/W R/W R/W R/W R/W
.7--6 PWM
0 | 0 | fosc/64
0|1 | fosc/8
1|0 | fosc/2
111 | fosc/1
5 S3C9444/C9454
4 PWMDATA
08
116
3 PWM
0
1 PWM
2 PWM
0
1
1 PWM
0
1
0 PWM
0 ( 0 PWM )
0 0
1 1 PWM
1 1
PWMCON.3
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STOPCON—STOP Mode Control Register E4H

L7 16 | s[4 ]3] 2 [ 1 |0 |

0 0 0 0 0 0 0 0
R/W R/W R/W RW RW RW RW R/W R/W
7--.0

10100101 STOP

STOP
STOPCON A5H STOP PC

0100H
SYM —  System Mode Register DFH

|7 | 6 | 5 [ 4] 3 | 2] 4 [ 0o |

- — — - - 0 0 0
R/W — — — — — RW R/W R/W
7-3 | S3C9444/C9454 |
2

0

1
1--.0

010 0

01 1 S3C9444/C9454

110 2 S3C9444/C9454

111 3 S3C9444/C9454
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TOCON—TIMERO Control Register F4H
7 |6 | 5 | 4 | 3 | 2 | 1 | o
0 0 — — 0 — 0 0
R/W RW R/W — — R/W — RW  RW
76 0 TIMERO
0 | 0 | fosc/4096
0 | 1 | fosc/256
110 | fosc/8
111 | fosc/1
5--4 S3C9444/C9454
3 0 0
0
1 TO 1
2 S3C9444/C9454
g TO
0
1
0
0 ( 0 )
0 0
1 1
1 1
1. TOCON.3,

2. TO TOCON.3 O
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SAM88RCRI
ROM 0000H CPU
S1
0000H S2
0001H
S3
Sn
1 SAMS88RCRI 0000H
2 Sn
5—1 S3F9
— El DI
SYM SYM.3
SYM.3 “” 0" El DI
SAM88RCRI
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SAM88RCRI

b=

PC

PC FLAGS

ROM

ok 0N =

PC
PC
FLAGS

16

5;1 ”

El SYM.2=*1"
CPU
SYM.3(DI,SYM.3=0"),
FLAGS

PC

IRET
SYM.2(SYM.2="1")

0000H
0001H

PC
CPU
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S3C9444/C9454
S3C9444/C9454 4
- PWM
-—-—--T0
- P0.0
---P0.1
Yertar Pending Bits Enable/Disable Source
: : — TOCOR.
)
ooy e
0000H { — PWRICCOM 1
oo1H _
—‘ - P00 External Interrupt
— POFPMD
a2 _
(El. Dl ] P01 External Interrupt
— POPMG.3
5-3 S3C9444/C9454




=2 g rPlitis  http://www. sambbs. com
SAMSSRCRI
SAM88RCRI 8
41 /10
SAM88RCRI
0--255 8 4

13 SAMS88CRI
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CLR dst 0

LD dst,src

LDC dst,src

LDE dst,src

LDCD dst,src 1
LDED dst,src 1
LDCI dst,src 1
LDEI dst,src 1
POP dst,src

PUSH dst,src

ADC dst,src

ADD dst,src

CP dst,src

DEC dst 1

INC dst 1

SBC dst,src

SUB dst,src

AND dst,src

COM dst

OR dst,src

XOR dsr,src
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CALL dst
IRET

JP cc,dst
JP dst
JR cc,dst
RET

TCM dst,src
™ dst,src
RL dst
RLC dst
RR dst
RRC dst
SRA dst
CPU

CCF

DI

El

IDLE

NOP

RCF

SCF

STOP

@)
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FLAGS
8 CPU 4 FLAGS.4-FLAGS.7
FLAGS
AND OR XOR ADD SuB
Z S O
FLAGS4 V
+127 -128 1
0
FLAGSS5 S
0
1
FLAGS.6 Z
0 1
FLAGS.7 C
1
1 0
6-2
C
z
S
V
0 0
1 1
* 1 0
X
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6-3

dst

src

@

PC

FLAGS

#

H 16

D 10

B

opc

6-4

cc 6-6
r Rn(n=0-15)
rr RRp(p=0,24,.....,14)
R reg Rn(reg=0-255,n=0-15)
RR Reg RRp(reg=0-254,p=0,2/4,....,14)
Ir @Rn(n=0-15)
IR @Rn @reg(reg=0-254,p=0,2,4,....,14)
Irr @RRp(p=0,2,4,...,14)
IRR @RRp @reg(reg=0-254,p=0,2,4,...,14)
X #reg[Rn](reg=0-255,n=0-15)
XS #addr[RRp](addr=-128—127,p=0,2,4,...,14)
XL #addr[RRp](addr=0-8191, p=0,2,4,...,14)
DA addr(addr=0-8191)
RA addr(addr=-128--127
IM #data(data=0-255)
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6-5

OPCODE MAP

LOWER NIBBLE(HEX)

- 0 1 2 3 4 5 6 7
0 | DEC | DEC | ADD ADD ADD | ADD | ADD
R1 IR1 r1,r2 r1,Ir2 ri,r2 | IR1,r2 | R1,IM
1 |RLC | RLC | ADD ADD ADD | ADD | ADD
R1 IR1 r1,r2 r1,Ir2 r2,r1 | Ir2,r1 R1,IM
2 INC INC SUB SUB | SUB SUB SUB
U R1 IR1 r1,r2 R1,JR2 | R2R1 | IR2R1 | R1,IM
P3| JP SBC SBC SBC SBC SBC
P IRR1 r1,r2 R1,JR2 | R2R1 |IR,R; | R1,IM
El4 OR OR OR OR OR
R RI,R2 R1,IR2 | R2,R1 | IR, Ry | R1,IM
5 | POP POP AND AND AND AND AND
R1 IR1 RI,R2 R1,IR2 | R2,R1 IR2,R4 | R1,IM
N6 | CcoOM | COM TCM TCM TCM TCM TCM
I R1 IR1 R1,R2 R1,IR2 | R2,R1 IR2,R4 | R1,IM
B |7 |pPusH| PusH| TM ™ ™ ™ | ™™
B R2 IR2 R1,R2 | R1,IR2 | R2,R1 | IR,,Ry | R1,IM
Els LD R1,X,R2
R19 [RLFM | RLIRT LD R2,X,R1
A CcP cP CP CP CP LDC
R1,R2 |R1,R2 |R2R1 |IRy,R; | R1,IM | R1IRR2XL
CLR | CLR | XOR XOR | XOR | XOR | XOR LDC
H18| R1 | IR1 |R1,R2 |R1,R2 |R2R1 |IR2ZR1 | R1,IM | R2IRR2.XL
E RRC | RRC LDC LD
Xlc| R IR1 R1,IRR2 R1,IR2
SRA | SRA LDC LD LD
D| R1| IR1 R2,IRR1 IR1,IM | IR1,R2
RR | RR LDCD | LDCI | LD LD LD LDC
E| R1 IR1 | R1,JIRR2 | R1,JRR2 | R2,R1 | R2,IR1 | R1,IM | R1,IRR2,XS
CALL LD CALL LDC
F IRR1 | IR2ZR1 | DA1 | R2IRR1XS
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6-5

OPCODE  MAP
LOWER  NIBBLE (HEX)

- 8 9 A B C D E F
U 0 LD LD JR LD JP INC
P 1 | R1,R2 | R2,R1 cc,RA | R1,IM | cc,DA | Ri1
P 2
E 3
R 4

5 ! } ! } ! l
N 6 IDLE
| 7 STOP
B 8 ! ! ! ! ! ! DI
B 9 El
L A RET
E B | ! ! ! ! ! ! [TRET

C RCF
: D SCF
E - LD LD JR LD JP INC —cF
X —— R1R2 | R2R1 cc,RA | R1,IM | cc,DA | R1 NOP
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C zZ SV
0000 F -
1000 T -
0111 ' C c=1
111 NC C=0
0110 ' Z 0 Z=1
1110 NZ 0 Z=0
1101 PL S=0
0101 MI S=1
0100 oV V=1
1100 NOV V=0
0110 ' EQ Z=1
1110 NE Z=0
1001 GE S V =0
0001 LT S V =1
1010 GT Zl S V =0
0010 LE Zl S V =1
111 1 UGE C=0
0111 ' ULT C=1
1011 UGT (C=0&Z=0)=1
0011 ULE (C|2)=1
6-6
1 Z EQ
Z ADD Z CP
EQ

UGE UDT ULT ULE
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ADC Add With Carry
ADC dst,src
dst—dst + src + C
C
C 1 0
Z: 0, 1 0
S 1 0
\ 1 0
16 dst src
opc dst|src 2 4 12 r r
6 13 r Ir
opc| src dst 3 6 14 R R
6 15 R IR
opc dst SIc 3 6 16 R IM
R1=10H R2=03H C=1 01H=20H 02H=03H 03H=0AH
ADC R1,R2 :R1=14H,R2=03H
ADC R1,@R2 :R1=1BH,R2=03H
ADC 01H,02H : 01H=24H 02H=03H
ADC 01H,@02H : 01H=2BH 02H=03H
ADC 01H,#11H ; 01H=32H
R1 10H C=1 03H
(R1)+C+(R2)=14H, R2

R1 =14H
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ADD

ADD

=15H

ADD

dst,src

dst—dst + src

C

Z 0,

S

Y

opc dst|src 2
opc| src dst 3
opc| dst src 3

R1=12H R2=03H

ADD R1,R2
ADD R1,@R2
ADD 01H,02H
ADD 01H,@02H
ADD 01H,#25H

R1
(R1)+ (R2)=15H,

1 0
0
0
1 0
16
4 02
6 03
6 04
6 05
6 06

01H=21H 02H=03H

;R1=15H,R2=03H
;R1=1CH,R2=03H

01H=24H
01H=2BH
01H=46H

12H 03H

dst src
r r
r Ir
R R
R IR
R IM
03H=0AH
02H=03H
02H=03H
R2 R1
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AND (Logic AND)
AND dst—dst & src
1
1 0
C
Z 0, 1 0
S 7 1 1 0
\Y 0
16 dst src
opc dst|src 2 4 52 r r
6 53 r Ir
opc| src dst 3 6 54 R R
6 55 R IR
opc| dst src 3 6 56 R IM
R1=12H R2=03H 01H=21H 02H=03H 03H=0AH
AND R1,R2 ;R1=02H,R2=03H
AND R1,@R2 ;R1=02H,R2=03H
AND 01H,02H ; 01H=01H 02H=03H
AND 01H,@02H ; 01H=00H 02H=03H
AND 01H,#25H ; 01H=21H
R1 12H O3H

(R1)&(R2)=02H, R2 R1L =02H
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CALL
CALL dst
SP«SP -1
@SP—PCL
SP «SP -1
@SP «—PCH
PC«dst
PC PC
CALL PC
PC CPU
PC
opc dst 3 14
opc dst 2 12
R0=15H R1=21H PC=1A47H SP=0B2H
CALL 1521H SP=0BOH
CALL @RRO SP=0BOH
PC 1A47H SP
1AH 0BOH 4AH 0B1H
4AH 47H SP=0BOH CPU

CALL

RET

16
F6

F4

0B2H

dst
DA

IRR

CALL

1AH  49H
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CCF C
CCF
C—C
C c 1 cC 0
CcC C
16
opc 1 4 EF
C=0
CCF
C=0 C=1 C
CLR 0
CLR dst
dst—0
0
16
opc dst 2 4 BO
4 B1
00H=4FH 01H=02H 02H=5EH
CLR O0H 00H=0
CLR @O01H 01H=02H 02H=0

OOH O

dst

IR
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COM
COM dst
dst < NOT dst
1
0
C
Z 0, 1 0
S 7 1 1 0
\Y 0
16 dst
opc dst 2 4 60 R
4 61 IR
R1=07H 07H=0F1H
COM R1 R1=0F8H
COM @R1 R1=07H 07H=0EH
R1 07H COM
1 0 R1=0F8H

07H 07H=0EH
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CP
CP dst,src
dst « src
C 1 0 src>dst
Z 0 1 0
S 1 0
\% 1 0
16 dst src
opc dst|src 2 4 A2 r r
6 A3 r Ir
opc| src dst 3 6 Ad R R
6 A5 R IR
opc| dst src 3 6 A6 R IM

1 R1=02H R2=03H

CP R1 R2 CcC S 1
R1 R2 R1 R2 C 1 S 1
2 R1=05H R2=0AH
CP R1 R2 R1 R2
JP UGE SKIP R1 R2
INC R1 R1 1

SKIP LD R3 R1
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DEC 1
DEC dst
dst « dst -1
1
C
4 0
S
\%
80H
opc dst
R1=03H
DEC R1
DEC @R1
R1
DI
DI
SYM(2)«< 0
SYM2 O
opc
SYM=04H
]

SYM 04H

1 0
1 0
1
+127 7FH
2 4
6
03H=10H
;R1=02H
;03H=0FH
1 02H
1
1
SYM

16
00
01

O0H

16

8F

-128
dst
R
IR
CPU
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54
El
El
SYM(2) « 1
El SYM.2 1 1 CPU
16
opc 1 4 9F
SYM=00H
El
SYM=00H El
IDLE
IDLE
IDLE CPU CPU IDLE
CPU
IRQ
16
opc 1 4 6F
IDLE
NOP
NOP
NOP

CPU
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INC 1
INC dst
dst «— dst + 1
1
C
Z 0 1 0
S 1 0
\Y; 1 -128
80H +127 7FH 0
16 dst
opc dst 1 4 rE r
r=0 F
opc dst 2 4 20 R
4 21 IR
RO=1BH 00H=0CH 1BH=0FH
INC RO R0O=1CH
INC OOH 00H=0DH
INC @RO RO=1BH 1BH=10H
RO 1
OOH 1
1BH 1
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IRET

IRET IRET

FLAGS— @SP
SP «— SP + 1
PC — @SP
SP «— SP +2
SYM.2 — 1

FLAGS PC

16
opc 1 10 BF
12

-65-



=2 g rPlitis  http://www. sambbs. com

JP

JP cc,dst ( )
JP dst
cc PC « dst
PC JP
16 dst
cclopc dst 3 8 ccD r
cc=0 F
opc dst 2 8 30 IRR
1 3 2
2 4
C=1 00H=01H 01H=20H
JP C LABLE W LABLE_W=1000H,PC=1000H
JP @O00H PC=0120H

C=1 LABLE_W PC
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JR
JR cc,dst
cc PC «— PC + dst
PC
PC
16 dst
opc dstlsrc 2 6 ccB r
cc=0 F
2 4

C=1 LABLE_X=1FF7H
JR C,LABLE_X ; PC=1FF7H

C=1 LABLE_X
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LD

LD dst,src

dst < src

16 dst src

dst| opc| src 2 4 rC r IM

4 r8 r R

src |opc 2 4 r9 R r
r=0 F

opc dst|src 2 4 c7 r Ir

4 D7 Ir r

opc| src dst 3 6 E4 R R

6 E5 R IR

opc| dst src 3 6 E6 R M

6 D6 IR IM

opc| src dst 3 6 F5 IR R

opc|dst|src X 3 6 87 r x[1]

opc|src|dst X 3 6 97 x{r] r
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R0=01H R1=0AH 00H=01H 01H=20H
02H=02H LOOP=30H 3A=0FFH

LD RO,#10H ; RO=10H
LD R0,01H ; RO=20H, 01H=20H
LD 01H,RO ; 01H=01H,R0=01H
LD R1,@R0 ; R1=20H,R0=01H
LD @RO,R1 ; R0O=01H,R1=0AH, 01H=0AH
LD 00H,01H ; 00H=20H, 01H=20H
LD 02H,@00H ; 02H=20H, 00H=01H
LD O00H,#0AH ; 00H=0AH
LD @OO0H,#10H ; 00H=01H, 01H=02H, 02H=02H

LD RO,#.O0OP[R1] ;R0=0FFH,R1=0AH
LD #LOOP[RO],R1 31H=0AH,R0=01H,R1=0AH
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LDC/LDE
LDC/LDE dst,src
dst « src
LDC LDE
Irr,rr
16 dst src

1 opc dst|src 10 C3 r Irr

2 opc | srcldst 10 D3 Irr r

3 opc|dst/src| XS 12 E7 r XS|rr]

4 opcjsrcldst | XS 12 F7 Xs[m r

5 | opc|dst|src| XL, |XLy 14 A7 r XL[rr]

6 | opcisrcldst | XL, | XLy 14 B7 XL[rr] r

7 | opc|dst|0000| DA.| DA4 14 A7 r DA

g | Opgsrc|0000 | DA_ | DAy 14 B7 DA r

9 | opcl|dst|0001| DA.| DA, 14 A7 r DA
10 | Opgsrc|0001 | DA_| DAy 14 B7 DA r
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BN

A~ WO DN

LDC

0-1
XSJrr] XSJrr] 1
XL[rr] XL[rr] 2
DA r 9 10 DA

N o w oo
© o b~ o

R0O=11H R1=34H,R2=01H,R3=04H,R4=00H,R5=60H,
0061H=AAH,0103H=4FH,0104H=1AH,0105H=6DH,1104H=88H,
0061H=BBH,0103H=5FH,0104H=2AH,0105H=7DH
1104H=98H.
LDC RO,@RR2 ;R0=1AH,R2=01H,R3=04H,R0=(0104H)=1AH
LDE RO,@RR2 ;R0=2AH,R2=01H,R3=04H

LDC @RR2,R0 ; 0104H=11H,R0,R2,R3
LDE @RR2,R0 ; 0104H=11H, RO,R2,R3
LDC RO,#01H[RR4] ;R0 0061H
;RO=AAH,R4=00H,R5=60H
LDE R0O,#01H[RR4] ;R0 0061H
;R0=BBH,R4=00H,R5=60H
LDC #01H[RR4],R0 ;11H 0061H 01H+0060H
LDE #01H[RR4],RO0 ;11H 0061H 01H+0060H
LDC RO,#1000H[RR2]; , 1104H(1000H+0104H)
; RO
LDE RO,#1000H[RR2]; ; 1104H 1000H+0104H
; RO
LDC R0,1104H ; 1104H RO
LDE R0,1104H ; 1104H RO
LDC 1105H,R0 ;RO 11H 1105H
; ,RO
LDE 1105H,R0 ;RO 11H 1105H
; RO
ROM
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LDCD/LDED

LDCD/LDED dst,src

dst « src
rr—rr—1

LDCD

ulrru

10

opc dst|src

R6=10H,R7=33H,R8=12H;
1033H=0DDH

LDCD R8,@RR6

: R8
:R8=0CDH

LDED R8,@RR6

: R8
:R8=0DDH

LDED
Irr”

16

dst
E2 r

Irr
1033H=0CDH,

1033H 0CDH
,R6=10H,R7=32H(RR6—RR6-1)
1033H ODDH

,R6=10H,R7=32H(RR6—RR6-1)
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LDCI/LDEI 1
LDCI/LDEI dst « src
me—rr+1
1
LDCD LDED
"Irr”
“Irr”
16 dst src
opc dstlsrc 2 10 E3 r Irr
R6=10H,R7=33H,R8=12H; 1033H=0CDH,
1033H=0DDH
LDCI R8,@RR6 ; 1033H 0CDH
; R8
;R8=0CDH,R6=10H,R7=34H(RR6—RR6+1)
LDEI R8,@RR6 ; 1033H ODDH
; R8
;R8=0DDH,R6=10H,R7=34H(RR6—RR6+1)
NOP No Opergtion
NOP
CPU , NOP
16
opc 1 4 FF

NOP
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OR Logical OR
OR dst,src
dst — dst OR src
C
Z 0 1
S 7 1 1 0
Y 0
16 dst src
opc dst|src 2 42 r r
43 r Ir
opc| src dst 3 44 R R
45 R IR
opc| dst src 3 46 R IM
R0=15H,R1=2AH,R2=01H, 00H=08H, 01H=37H,
08H=8AH
OR RO,R1 ;R0=3FH,R1=2AH
OR RO,@R2 ;R0=37H,R2=01H, 01H=37H
OR 00H,01H ; 00H=3FH, 01H=37H
OR 01H,@00H ; 00H=08H, 01H=0BFH
OR 00H,#02H ; 00H=0AH
R0=15H R1=2AH 3FH RO
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POP Pop From Stack
POP dst
dst — @sp
sp«<—sp+1
1
16 dst
opc dst|src 2 8 50 R
8 51 IR
00H=01H 01H=1BH SP OD9H =0BBH
0BBH=55H
POP 00H ; 00H=55H SP=0BCH
POP @OOH ; 00H=01H 01H=55H SP=0BCH
00H=01H ‘POP 00H” 00H=55H
1 SP=0BCH
PUSH (Push To Stack)
PUSH src
SP «— SP -1
@SP < src
1
16 dst
opc dst|src 2 8 70 R
8 71 IR
40H=4FH 4FH=0AAH SP=0COH
PUSH 40H ; 40H=4FH,0BFH=4FH
PUSH @40H ; 40H=4FH,4FH=0AAH,0BFH=0AAH,SP=0BFH
40H=4FH 1 40H

0BFH=4FH SP=0BFH
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RCF C 0 Reset Carry Flag
RCF
C<0
cC o0
C 0
16
opc 1 4 CF
C=1 ‘O
RCF
C 0
RET Return
RET
PC — @SP
SP < SP +2
RET
PC CPU
16
opc 1 8 AF
10
SP=0BCH,(SP)=101AH,PC=1234
RET ;PC=101AH,SP=0BEH
RET 0BCH PC O0BDH PC

101AH SP==0BEH
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RL Rotate Left

RL dst

C « dst(7)
dst(0) « dst(7)
dst(n+1)«— dst(n),n=0-6

C
Cle J
7 0
C 7 1 1
Z 0 1 0
S 7 1 0
\Y 1 0
16 dst
opc dst|src 2 4 90 R
4 91 IR
O00H=0AAH 01H=02H 02H=17H
RL OOH O0OH=55H C='1
RL @O1H 01H=02H 02H=2EH C=0’
00H=0AAH 10101010B OOH

55H 01010101B cC Vv
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RLC Rotate Left Carry
RLC dst

dst(0) — C

C « dst(c)

dst(n+1) < dst(n),n=0-6

C 7
1

C 7 1 1
Z 0 1 0
S 7 1 1 0
vV 1 0
16 dst
opc dst 2 4 10 R
4 11 IR
OOH=0AAH 01H=02H 02H=17H C=0’
RLC OOH : O0H=54H C=1’
RLC @O1H : 01H=02H 02H=2EH C=0’

00H=0AAH 10101010B

00H=55H(01010101B) 7 c 1 vV o1
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RR Rotate Right

RR dst

C « dst(0)
dst(7 « dst(0)
dst(n) — dst(n + 1) n=0-6

7
7 O}J
ok
c 0 1 1
z 0 1 0
s 7 1 1 0
v 1 0
16 dst
ope dst 2 4 EO R
4 E1 IR
00H=31H 01H=02H 02H=17H
RR 00H ; 00H=98H C=*1’
RR @O01H ; 01H=02H 02H=8BH C=*1’
00H=31H 00H
0 7 00H=98H 0
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3C9454

RRC Rotate Right Through Carry
RRC dst
dst(7) — C
C  dst(0)
dst(n) < dst(n + 1),n=0-6
0
7
7 0
C
C 0 1 1
Z 0 1 0
S 7 1 1 0
\ 1 0
16 dst
opc o 2 4 Cco R
4 C1 IR
00H=55H 01H=02H 02H=17H C=0’
RRC OOH ; 00H=2AH C='7’
RRC @O0H ; 01H=02H 02H=0BH,C="1’
00OH=55H OOH C
0 CcC C 7 00H=2AH

S=0 V=0
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SBC

SBC

R1=0CH

< W NO

Subtract With Carry

dst,src

dst < dst —src — C

C
1 0
0 1 0
1 0
1 0
16 dst src
opc dst|src 2 4 32 r r
6 33 r Ir
opc| sc | dst 3 6 34 R R
6 35 R IR
opc| dst src 3 6 36 R M
R1=10H R2=03H C=1’ 01H=20H, 02H=03H
03H=0AH
SBC R1,R2 :R1=0CH,R2=03H
SBC R1,@R2 ;R1=05H,R2=03H, 03H=0AH
SBC 01H,02H ; 01H=1CH, 02H=03H
SBC O01H,@02H ; 01H=15H, 02H=03H, 03H=0AH
SBC O01H,#8AH ; 01H=95H,C,S,V=1
R1=10H R2=03H R1 - R2 -C=0CH
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SCF C 1 SetCarry Flag

SCF

16

opc

SCF

STOP

STOP
STOP CPU
I/0
CPU

16 dst src

opc

LD STOPCON,#0A5H
STOP
NOP
NOP
NOP
CPU STOPCON 0ASH  STOP
PC=0100H

-82-



=2 g rPlitis  http://www. sambbs. com

SRA Shift Right Arithmetic

SRA dst

dst(7) < dst(7)

C « dst(0)

dst(n) « dst(n + 1),n=0-6

0 7
7 6
7 6 0
—c) T
c o 1 1
z 0 1 0
s 1 0
Vv 0
16 dst
opc et 2 4 DO R
4 D1 IR
00H=9AH 02H=03H 03H=0BCH C='1
SRA OOH : 00H=0CDH C=0'
SRA @02H : 02H=03H 03H=0DEH C='0
00H=9AH 0 c 7
6 7 00H=0CDH
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SuUB

SuUB

R1=0FH

Subtract

dst,src

dst < dst —src

C 1 0
Z 0 1 0
S 1 0
Y
1 0
16 dst src
opc dst 2 4 22 r r
6 23 r Ir
3 6 24 R R
opc| src dst 6 25 R IR
opc| dst src 3 6 26 R IM
R1=12H R2=03H 01H=21H 02H=03H
03H=0AH
SUB R1,R2 ;R1=0FH,R2=03H
SUB R1,@R2 ;R1=08H,R2=03H
SUB 01H,02H ;01H=1EH,02H=03H
SUB 01H,@02H ; 01H=17H, 02H=03H
SUB 01H,#90H ; 01H=91H,C,S,v="1’
SUB 01H,#65H ; 01H=0BCH,C,S="1",V="0
R1=12H R2=03H R1 - R2 =0FH
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TCM Test Complement Under Mask
TCM dst,src
(~dst) & src
1
1 TCM
C
Z 0 0
S 7 1 0
\Y 0
16 dst src
opc dst 4 72 r r
6 73 r Ir
6 74 R R
opc| src dst 6 75 R IR
opc| dst src 6 76 R IM
R0=0C7H,R1=02H,R2=12H, 00H=2BH 01H=02H
02H=23H
TCM RO,R1 :RO=0C7H,R1=02H,Z="1’
TCM RO,@R1 :R0=0C7H,R1=02H,02H=23H,Z2="0’
TCM 00H,01H : 00H=2BH, 01H=02H,Z="1’
TCM 00H,@01H ; 00H=2BH, 01H=02H
TCM O0OH,#34H : 00H=2BH,Z="0’
R0=0C7H R1=02H "TCM RO,R1” 1

Z=1
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™ Test Under Mask
™ dst,src
dst & src
0 1
™
Z
C
z 0 1 0
S 7 1 1 0
\Y 0
16 dst src
opc dst|src 2 4 72 r r
6 73 r Ir
opc| src dst 3 6 74 R R
6 75 R IR
opc| dst | src 3 6 76 R IM
- R0=0C7H,R1=02H,R2=18H, 00H=2BH 01H=02H
02H=23H
T™  RORf ;RO=0C7H,R1=02H,2="0"
™  RO,@R1 ;R0=0C7H,R1=02H, 02H=23H,Z="0"
T™  00H,01H ; 00H=2BH, 01H=02H,Z="0"
™ 00H,@01H ; 02H=23H,2="0"
TM OOH,#54H , 00H=ZBH,Z=”1”
R0O=0C7H R1=02H "TM RO,R71” 1
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XOR Logical Exclusive OR

XOR dst,src

dst < dst src

0 1
C
Z 0 1 0
S 7 1 1 0
\Y 0
16 dst src
opc dst|src 2 4 B2 r r
6 B3 r Ir
opc| src dst 3 6 B4 R R
6 B5 R IR
opc| dst src 3 6 B6 R IM
R0=0C7H R1=02H R2=18H 00H=2BH 01H=02H
02H=23H
XOR RO,R1 ;R0=0C5H,R1=02H
XOR RO,@R1 ;RO=0E4H,R1=02H, 02H=23H
XOR 00H,01H ; 00H=29H, 01H=02H
XOR 00H,@01H ; 00H=08H, 01H=02H,
02H=23H
XOR 00H,#54H ; 00H=7FH

R0=0C7H,R1=02H. R0=0C5H
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Smart Option (3FH.1-0) RC
Xin(P1.0),Xout(P1.1) I/0
3.2M  0.5M(VDD=5V) Smart Option
RC S3C9444/C9454 4M S3C9444/C9454
10M S3C9444/C9454
A HIN

I
L

R S3C9454B/F2454B — S53C9454B
IP9454B
xouT CZ xout
7-1 7-2
RC /
P1.0,P1.1
CPU
S3C9444/9454
CPU
CPU
CPU
CPU PC

CPU
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D4H
- / IRQ CLKCON.7
- 1 2 8 16 CLKCON.4,CLKCON.3
CLKCON CPU STOP
IRQ f=fosc/16 CPU
CLKCON
| ‘7| 6| 5| .4‘ 3| 2] 1] 0]
IRQ CPU
0= IRQ
1= IRQ 00=fosc/16
01=fosc/8
10=fosc/2
11=fosc
S3C9444/C9454 S3C9444/C9454

7-3 CLKCON
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CLKCON.4-.3

»
L

M CPU

Y
1

Smart Option
(3F.1-0 In ROM)
‘ STOP
RC |
3.2M
RC |
.5M
(0-5M) MUX Selecte
» do0sc
RC
CLKCON.7 |
INT Pin

FJ>_, P2.6/CLO

| P2CONH.6-4 |

CPU STOP
S3C9444/C9454
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Smart Option 3E.7 in ROM LVR
LVR P1.2 I/O
S3C9444/9454 4
- WACTHDOG Timer
- LVR
VDD RESET
CPU CPU
S3C9444/C9454
6.55ms(=2"%/fosc
fosc=10M)
VDD RESET RESET
S3C9444/C9454
MCU
STOP STOP
BTCON '1010B’ BTCON 4
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MCU

MCU

--PC 0100H
- 0100H

Smart Option

{3EH.T)
NRESET -—Ib—

MUX @7 Intzrnal nRESET

LVR nRESET

Watchdog nRESET

8-1

Cecillation Stabilization Wait Time (6. 55 mssat 10 MHZ
& |

NRESET Input .1
ldle hod COperation Mode
mormal Mode or _..<_,|4 & viode P
Power-Down Mode T
RESET Operation
8-2 S3C9454B
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STOP

STOP
STOP STOP
CPU
100pA
STOP
CPU
STOP
STOP
STOP SIo
STOP
STOP
CPU
STOP BTCON
STOP
IDLE
IDLE IDLE
CPU
PC
IDLE
IDLE
STOP
IDLE

STOP IDLE

STOP

f=fosc/16 0100H

S3C9444/C9454  INTO INT1

CPU
STOP
STOP
STOP
CPU
110
STOP
IDLE
ADC
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—1 1 0
_‘X,
8-1
&
RW|[7[6[5]4]3]2]1]0
0 TOCNT | DoH |[Rw [0 |o|o]o]ofo]o0]o0
0 TODATA |D1H |RW |1 |1 [1 111]1]1
0 TOCON | D2H [Rw [0 |0 |- |- o[- [0]o0
D3H
CLKCON [ D4H |[RW o[- |- [o]o |- |- |-
FLAGS | DsH |RW [ X | x| x|x|-|-]-]-
D6H-D8H
sP | DoH [Rw | x| x| x[x]|x|x]x]x
DAH
MDS MDSREG | DBH [RwW [0 [0 ]o]o o000
BTCON |DCH [Rw [0 [0 |o|o o o]o]o
BTCNT |[DDH |[R |oofofofo|o]o]o
FTSTCON [DEH (W |- [- [o]o]o 000
sYM |DFH [Rw |- |- [-[-]-[o]o]o0
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)

PO PO EOH [RW|0|0|0|0O|0O|0O]|0|O
P1 P1 E1H |[RW |- |- |- |- |- 0

P2 P2 E2H |[RW |- |00 |0 |0 0

E3H-E5H
PO POCONH E6H | R'W |0 0j0|j0(0|0|O0
PO POCON E7TH |RIW |0 0j0|j0(0|0|O0
PO POPND E8H [RW |- |- |- |-]10]0]|0]|O
P1 P1CON EOH |[RW |0 |0 |- |-]|0|0|0|O
P2 P2CONH EAH |[RW |- |0(0|0|0|0]|0|O
P2 P2CONL EBH |[RW|0|0|0|0|0|0|0|O
ECH-F1H
PWM PWMDATA |F2H {R'W [0 |0 |0 (0|0 |0 |0 |O
PWM PWMCON |F3H {R'W [0 |0 |- (0|0 |0 |0 |O
STOP STOPCON |F4H |[RW |0 |0 |0 |0 |0 |0 |0 |O
F5H-F6H

A/D ADCON F7H |[R'W [0 |0 |0 |0 |00 |0]|O
A/D ADDATAH | F8H R [ X|X|X|X]|X|X]|X]|X
(

A/D ADDATAL | F9H R [0]0|0|0]|0O]|0X]|X

FAH-FFH
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ORG
VECTOR O0O0H,INT_9454
jmmmmm e <<Smart Option>>

ORG
DB
DB
DB
DB

ORG

LD
CLR
INC
CP
JP

>>

0000H

003CH
00H :
00H ;
OE7H :
03H :
>>
0100H
BTCON,#10100011B
CLKCON,#00011000B
SP,#0COH
POCONH,#10101010B
POCONL,#10101010B
P1CON,#00001010B
P2CONH,#01001010B
P2CONL,#10101010B
>>
TODATA, #50H
TOCON,#01001010B
00H—5FH
RO,#0
@RO
RO
RO,#0BFH
ULE,RAM_CLR

>>

0
0
RC 3.2M
; CPU
;P0.0—PO0.7
;P1.0-P1.1
;P2.0-P2.6

>>
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LD BTCON,#02H

CALL KEY_SCAN

CALL LED_DISPLAY

CALL JOB

JR T,MAIN
S — << >>

KEY_SCAN: NOP

RET
LED_DISPLAY: NOP

RET

JOB: NOP
RET

S — << >>

INT_9454: ™ TOCON,#00000010B ; TO
JR Z NEXT_CHK1
™ TOCON,#00000001B  ;TO

JP NZ,INT_TIMERO
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NEXT_CHK1: T™M PWMCOM,#00000010B ;PWM
JR Z,NEXT_CHK2
™ POPND,#00000001B
JP NZ,PWMOVF_INT
NEXT_CHK2: TM POPND,#00000010B ;INT1
JP Z,NEXT_CHK3
™ POPND,#00000001B
JP NZ,INTO_INT
NEXT_CHK3: TM POPND,#00001000B
JP Z,END_INT
™ POPND,#00000100B
JP NZ,INT1_INT
IRET
END_INT: IRET
; <<T0 >>
INT_TIMERO:

AND TOCON,#11110110B
IRET
<<PWM >>

PWMOVF_INT:

AND PWMCON,#11110110B ;

IRET

; << 0>>

INTO_INT:
AND POPND,#11111110B ;
IRET

; << 1>>

INT1_INT:

AND POPND,#11111011B ;
IRET
.END
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1/O

S3C9444/C9454 I/0 18 I/0
LED 10mA

9-1  S3C9444/C94541/0

I/O
0 PO
1 P1 Smart Option
P1.2
2 P2
ADC CLO TO
9-2
16 R/W

PO P1 EOH R/W
P1 P2 E1H R/W
P2 P3 E2H R/W

O0H
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54

/10 n n=0-2
| 7] 6] 5]a]3]2] 1] o]
‘ Fln.O
Pn.1
Pn.2
Pn.3
Pn4
Pn.5
Pn.6
Pn.7
9-1
PO
PO 110
LED 10mA ADC PWM

PO POCONH E6H POCONL E7H

-100 -



= E It

http://www. sambbs. com

oo
s
<
Pull-up Ig' Full- i<t
| ull-up register
Enable % {>c I (50 KLY typicali
_ Yoo
POCOMH
Pl o—y M jﬂ_{
) u In/Out
FOData o8 w
Cwtput Disable
. 0O
(input mode: +
v D1‘J
Input Data #—— MUX |
D0y ‘I:I_| »
Circuit type A
External Y Haoise
Interrupt Input Filter
To ADC -4 ||; j|
/10 VDD VSS
DO
D1
9-2 PO
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PO
E6H R/W
|7]6]5][4]3]2]1]0]

[.7-.6]P0,P0.7/ADC7

00=

01=

10=

11=A/D ADC7

[.5-.4]P0,P0.6/ADC6/PWM

00=

01= PWM

10=

11=A/D ADC7

[.3-.2]P0, PO.5/ADC5
00=
01=
10=
11= ADC5

[.3-.2]P0, P0.4/ADC4
00=
01=
10=
11= ADC4

9-3 PO POCONH
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PO
E7TH R/W
|7]6]5]4]3][2]1]0]

[.7-.6]P0, P0.3/ADC3
00=

01= ,
10=

11=A/D ADC3

[.5-.4]P0, P0.2/ADC2
00=

01= ,
10=

11=A/D ADC2

[.3-.2]PO, PO.1/ADC1/INT1

00= /
01=

10=

11=A/D ADCA1

[.1-.0]PO, PO.O/ADCO/INTO

00= /

01= /
10=

11= ADCO

9-4 PO POCONL
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PO
E8H R/MW
| 7]6]5]4|3]2]1]0]

[.7-.4]

[.3]PO, PO.1/ADC1/INT1,
0=INT1
1=INT1

[.2]PO, PO.1/ADC1/INT1,
0=

[.1]PO, PO.0/ADCO/INTO,
0=INT1
1=INT1

[.0]PO, PO.0/ADCO/INTO
0=

9-5 PO POPND
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P1

P1 3 I/0 I/0
n
LED
P1.0,P1.1 Smart Option / P1.2
P1 P1CON ESH
P1.0,P1.1

Voo

Full-Up Hegister:_r
(50 kL typicaly <

Full-up ||£.
Enable ® {>’C !

Open-DCrain oD

D}_{ Smart option

InCut

P1 Datoo LY ——
Cutput Clsable o
finput mode)
v
X
ol

Input Dato — MU

71
Circuit type A
M. XouT or RESET

-
PuUll-00Wn o I
Enable '

Full-Down Reqgister %

{50 kL typical) /l

DO
D1

I/0 VDD VSS
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54
P1
E9H R/W
|7]6]5]4|3][2]1]0]
[.7]P1, P1.1n
0=P1.1
1=P1.1  n
[.6]P1, P10 N
0=P1.0
1=P1.1  n
[.5-.4]
[.3-2]P1, P1.1
00=
01=
10=
11=
[1-0]P1, P1.1
00=
01=
10=
1=

9-7 P1
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P2

P2 7 110 I/O0
n P2 ADC CLO TO
LED
P2 P2CONH EAH P2CONL EBH
oo
i
Pull-up | ] Pull-up reqister
Enable © {>° | {50 kLI typical)
Cpen-0rain Yoo
P2COMNHL
1 InCut
FO Data o X
Cutput Olsable 4 l
rinput modei +
o D1‘J
Input Cots d——— MUK |
DCI,‘ —|:|_| ']
| Circuit Tvpe A
o ADC  -f [:}(]
110 VDD VSS
DO
D1
9-8 P2
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P2
EAH R/W
|7]6]5]4]3][2]1]0]

[.7]

[.6-.4]P2, P2.6/ADC8/CLO
000=

001=

01X=ADC

100=

101=

110=

111= CLO

[.3-.2]P2, P2.5
00=
01=
10=
11=

[.1-.0]P2, P2.4
00=
01=
10=
11=

CLO

9-9 P2

- 108 -



=2 g rPlitis  http://www. sambbs. com

54

P2
EBH R/W
|7]6]5]4]3][2]1]0]

[.7-.6]P2, P2.3
00=
01=
10=
11=

[.5-.4]P2, P2.2
00=
01=
10=
11=

[.3-2]P2, P2.1
00=

01=

10=

11=T0

9-10 P2 P2CONL
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S3C9444/C9454 2 8 basic timer / --TO

Basic Timer(BT)

Basic timer 2

- STOP

BT

- fosc/4096,fosc/1024,fosc/128
-8 BT BTCNT DDH

--BT BTCON DCH /

TO

TO

- fosc/4096,fosc/1024,fosc/128
-8 TO TOCNT 8 8 TODATA
--TO TOCON
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BASIC TIMER(BT)

BT
BT BTCON
BTCON 00H “O0H”
fosc/4096 10108’ BTCON.7—BTCON.4
1’ BTCON.1 BT 1’
BTCON.O BT TO
BT BTCON
DCH R/W
|7]6]5]4]3][2]1]0]
' |
0 BT f
1010B=
0=
1=
BT 0
0=
1= BT
BT
00=fosc/4096
01=fosc/1024
10=fosc/128
1=
BTCON.O "1’ 0

10-1 BT BTCON
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BT

BTCON.7—BTCON.4 10108’
MCU BTCON ’00H’
BT
STOP BT
STOP BTCNT  fosc/4096 BTCNT.4
CPU
STOP
1 STOP
2 BT fosc/4096
3 BTCNT.4

4 CPU

-112 -



=2 g rPlitis  http://www. sambbs. com

Oscillation Stabilization Time . Naormal Operating mode
i 08voon |
oo i i
1
/:Lﬁeset Release Yoltage
RESET i i
A trst = RC |
I I
Internal i i
Feset —t
Release 0.3VoD W |
o
{(XOUT) ARRK
-—

Cscillator Stabilizaticg-n Tilrne
1 1

AU

clack,

BTCHT - 100008
value O0000B
AT = (4096x18)1fosc
- S

Basic timer increment and
CPU aperations are IDLE mode

10-2
Twait=(4096%16)/fosc
Trst=RC
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Yoo

Marmal

Cperating

Maode

STOF Mode ol Cscillation Stabilization Time

Mormal

Cperating
Mode

STOF

[nstruction
Execution

STOP Mode
’/ Release Signal

External
Interrupt

RESET

STOP
Release

Signal

Csoillatar

o W\N\N\N\N

| I

MU AATALA

100008
N 00000E o R
-4 >
Basic Timer Increment

Twait BTCON
BTCIN.3 | BTCON.2 Twait Twait(fosc=10M)

0 0 (4096x%16)/fosc 6.55ms

0 1 (1024x16)/fosc 1.64ms

1 0 (128%16)/fosc 0.2ms

1 1 -

10-3 STOP
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£ BT
ORG 0000H
VECTOR  0OH,INT_9454
; <<Smart Option>>
ORG 003CH
DB 00H ; 0
DB 00H ; 0
DB OE7H ;
DB 03H ; RC 3.2M(VDD=5V)
; << >>
ORG 0100H
RESET: DI
LD CLKCON,#00011000B
LD SP#0COH
LD BTCON,#02H
El
) << >>
MAIN: NOP
LD BTCON,#02H
JR T,MAIN
) << >>
INT_9454:
IRET

.END

-115-



=2 g rPlitis  http://www. sambbs. com
TO

TO TOCON
TO TO TO
T0 T0
TOCON  '00H’ T0
fosc/4096 T0 1’ TOCON.3 TO

T0
D3H RW
71 6[5]4[3][2][1]0]

TO T TO|
00=fosc/4096 = ( )
01=fosc/256 0= ( )
10=fosc/8 1= ( )
11=fosc 1=
S3C9444/C9454
TO
0= TO
1= TO
TO 0
0=

10-4 TO TOCON
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= 235%13:'; e iz
TO

T0 TODATA
T0 TODATA 10H’TO
1OH’ 0
roonT s TOCON.3
T0 0
¥ IRQO
PND TOINT
A
TOCON.1
/
10-5 T0

-117 -




=2 g rPlitis  http://www. sambbs. com

Compare Value Match Match Match

(TODATA) Mateh Mateh  Mateh Mateh
Up Counter Walue
(TOCNT)

00H T — i .
Clear Clear ® :

ear Clear

Count start
TOCOMN. 241 TODATA,
Value change

Counter Clear |—
(TOZOMN. 33

Ir‘rterrur?tr D%egh.egg —| —| —I_—I_—l —l_—l_

Ta Match Cutput
(P2

10-6 TO
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RESET or
STOF
Bits 3. 2 Basic Timer Control Registar
ATite 101 0xx B 1o disable. )
ML ¢ ¢ Data Bus | 1 i e )
Clear L
14086
.—.:,. E-Bit Up Counter OVE D—b RESET
i — O] _..1-'1'-'—4 ML % ™ (BTCNT, Read-Cnly) ’
1128
— When BTCHT 4 is set after
R relzasing from RESET ar STCOP

mode. CPU clock starts.
Bit &

l Bits 7. & Data Bus

vy

TN TOCNT (DoHy | Clear
KIN — O e ™ WL > {Read-0nly) -—

EE——
Bit 1
1
¥ Mater

8-Bit Comparator D_.

IR0
T —“T—» P2.0
P2COML.1-0

TODATA Buffer
4_6:
IMatch Signal
TODATA (D1H)

{Read\Write)

|:| Basic Timer Control Register

Data Bus |:| Timer 0 Control Register

10-7 BT TO
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ORG 0000H
VECTOR O0H,INT_9454 ;

ORG 003CH
DB O0OH ; 0
DB OOH ; 0
DB OE7H ;
DB 03H ; RC3.2M
ORG 0100H

RESET: DI ;
LD BTCON,#10100011B ;
LD CLKCON,#00011000B ; CPU
LD SP,#0COH
LD POCONH,#10101010B ;PO
LD POCONL,#10101010B
LD P1CON,#00001010B ;P1.1-P1.0
LD P2CONH,#01001010B ;P2
LD P2CONL,#10101010B

; <<TO >>
LD TODATA #50H
LD TOCON,#01001010B
El
; << >>
MAIN: NOP

CALL LED_DISPLAY
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CALL JOB

JR T,MAIN
LED_DISPLAY: NOP

RET

JOB: NOP
RET
: << >>
INT_9454: TM TOCON,#00000010B
JR Z,NEXT_CHK1

™ TOCON,#00000001B
JP NZ,INT_TIMERO

NEXT_CHK1:
IRET
INT_TIMERO:
AND  TOCON,#11110110B

IRET
.END
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S3C9444/C9454

PWM

PWM

8 PWM PWM
8 PWMCON.2 '1' PWM

PWMCON

PWMCON.3 1’

PWM
PWMCON.6-.7

PWM

PWM
8 PWM
— 6

— 2

— PWM
PWM

PWM

PWM

PWM
PWM

PWM
PWM

fosc/64,fosc/8,fosc/2,fosc/1.
PWM

PWMDATA.7-.2
PWMDATA.1-.0
P0.6/PWM

6 PWM PWMDATA.7-.2

2 2
PWMDATA.1-.0

F2H PWM

PWMCON.2 '1'

PWM PWM PWM

fosc PWM PWM.6-.7
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11-1 PWM
PWM PWMDATA.7-.2 F2H.7-.2 6 PWM
PWMDATA.1-.0 F2H.1-.0 2 ‘ ’
PWM PWMCON F3H PWM / PWM
PWM
PWM 6 PWM 6 PWMDATA.7-.2
PWM PWMDATA.7-.2 0 6 PWM
PWM
2 .7-.6 PWMDATA.1-.0 ‘ ’ ‘ ’
'01B’ 2 3
50 51 '10B’
1B’
4 PWM
11-2 PWM ’
PWMDATA BIT1-BITO ‘ ’
00 -
01 2
10 1 3
11 1 2 3
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OH 40H 80H
PWM —|_|_|_|_|_| ....... —L—I_I_I_I_I_I ......... —L
000000xxB
» 250ns » 250ns
000001xxB
100000xxB ;ZZZZZZZ;L__________;ZZZZZZZq
8m5 8mS
111111xxB It |_
250ns
11-1 8 PWM
oH 40H
P Clock: 4 MHz _I_I_L ............. _I_I_L
000010p (AP SHOns
P RDATA
- 0000 10016

Basic E_r.te ncled
waveform  wavelornm

aH 40H
4 MHz WJIJL .......... _L{L
—m TR0 ns
11-2 8
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PWM

PWM F3H PWMCON
— PWM

— PWM

— PWM 0

— PWM /

— PWM

PWMCON  0OH PWM
PWM PWMCON
F3H O0H

|7]6]5]4]3]2]1]0]

_'_ L_PWM OVF
PWM 0=
0=
00=fosc/64 1=
01=fosc/8 PWM OVF
10=fosc/2 0=
11=fosc/1 1=
S3C9444/9454 PWM
0=
PWMDATA 1=
PWM 0
0 8 0=
16 1= PWM

11-3 PWM PWMCON
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PAWRMCON.G-7 —m hALLX
Frorm 8-bit up counter (781 Fram 2-bit up counter (500

fosc'8  fosc

fc:sc;'ﬂidl fosc,? i
¥ ¥

i

2-bit - bit
Counter Counter _|
+ PYWRCON. 2
"1 When 5= Count
| - bit
Comparatar
PO.&'PWI 1" When 5= Colnt *
&-bit Dato
Extension Buffer
Control Logic
Extension Data
Buffar
&-bit Data F2H

Register iF2H) | bit7-2

F2H | PYWh Extension
it 1-0 Data Register

PYWRMCON.3
2 o 6-bit up counmerovemig

DATA BLLS (70

11-4 PWM
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<< >>

ORG 0000H
VECTOR  O00H,INT_9454
; <<Smart Option>>

ORG 0100H
DB 00H
DB 00H
DB OE7H
DB 03H
: << >>
ORG 0100H
RESET: DI
LD BTCON,#10100011B
LD PWMCON,#00000110B
LD POCONH,#10011010B
LD PWMCON,#00000110B
El
) << >>
MAIN:
JR T,MAIN
; << >>
INT_9454: TM PWMCON,#00000010B
JR Z NEXT_CHK1
™ PWMCON,#00000001B
JP NZ,INT_PWM
NEXT_CHK1:
IRET
INT_PWM:

AND PWMCON,#11110110B
IRET
.END
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10

A/D

A/D

A/D
S3C9444/C9454 9 AD
VDD VSS A/D
— DI/A
— ADC ADCON
—9 ADCO0-ADCS8
— 10 A/D ADDATAH/L
A/D ADCON
A/D A/D F7H
ADC

ADCON.7-.4 AD ADCON.0

A/D ADCON.3 "' EOC

ADDATA A/D
A/D AD

ADC AD

A/D F7H 4
— ADCON.7-4 ADCO0-ADCS8
— ADCON.3 AD
— ADCON.2-1
— ADCON.O AD

A/D

10

200H
ADCON
A/D
1’ AD
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3C9454

AD
F7TH RIW
71 6[5]4[3][2[1]0]
AD ‘
0000=ADCO(P0.0) AD
0001=ADC1(P0.1) 0=
0010=ADC2(P0.2) 1=A/D
0011=ADC3(P0.3) AD
0100=ADC4(P0.4) 00=fosc/16(fosc<10MHZ)
0101=ADC5(P0.5) 01=fosc/8(fosc<10MHZ)
0110=ADC6(P0.6) 10=fosc/4(fosc<10MHZ)
0111=ADC7(P0.7) 11 =fosc/1 (fosc<4MHZ)
1000=ADC8(P2.6)  AD
1001= 0=A/D
..... 1=A/ID
1111=
ADC 4MHZ
124 AD
AD
VDD  VSS

1/2VvDD
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AD Converter Control Reqister
ADCON (FTH)
ADCON.D (ADEN])
ADCOMN . T7-4
Control Clock ADCOM.3
Circuit Selectar (EOC Flag)
M ¢ ADCON.E-.’I¢
ADCLPO.0 LLJ Successive
ADCHP0 LW ¢ ;D—b Approximation
ADCHFOE M | Circuit
F Analog
L Comparator
ADCTIPOT I:I—I-i
ADCEPZE [ E
R ¥
/oD Conversion Result
OiA Converter 0 ADDATAH | ADDATAL
Ves (FaH) (FaH)
To data bus
12-2 A/D
ADDATAH
MSB LSB
|7]6]5]4]3][2]1]0]
ADDATAL
MSB LSB
|7]6]5]4]3][2]1]0]
12-3 A/D ADDATAH/L
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ADCOM.D 4+ 1
Conversian T> S0 ADC elock
Start * >
ECO [
ADDATA SEB0008n00S
Privious ADDATAH (8-bity + ADDATAL (2-bit) Valid
Value et up time A0 clock data
10 clock
A/D
A/D 4 A/D 10 A/D 10
50 10M 400ns 4/fosc A/D
4 / x10 + 10 =50
50 x400ns=20us fosc=10M
1 =4/fosc
A/D
1 VSS VDD
2 POCONH,POCONL P2CONH
3 ADCON
4 A/D EOC 1’
A/D
5A/D ADDATAH 8 ADDATAL 2
ADC

ADDATAH  ADDATAL
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54

oD

Analog

XN

Input Pin ~ _T_ ADCO-ADCE
101 XouT
/l S3C0454B/
Fo454B
/r Was
12-5 A/D
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13
S3C9444/C9454
— STOP
— A/D
— LVR
— LVR
13-1
TA=25
VDD - -0.3---+6.5 V
\/ I/0 -0.3---VDD+0.3 V
Vo -0.3---VDD+0.3 mA
I/0 lon I/O -25
I/0 -80
I/1O loL I/O +30 mA
I/0 +150
Ta - -40--+85
Tere - -65-—+150
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13-2 Ta=-40 +85 VDD=2.0V~5.5V
Vi | PO,1,2,RESET | Vpp=2.0~5.5V | 0.8Vpp - Vop V
Vine | Xim Xout Vpp-0.1
Vi1 | PO,1,2,RESET | Vpp=2.0~5.5V - - 0.2Vpp V
Vi | Xin Xout 0.1
VOH IOH='1 OmA VDD=4.5~5.5V VDD'1 .5 VDD'0-4 - \Y
P0,1,2
VoL | lo.=25mA Vpp=4.5~5.5V - 0.4 2.0 V
P0,1,2
[LiH4 [LiH2 Vin=Vbp -- - 1 HA
(1) lume | Xin Xout Vin=Vop 20
ILIL1 ||_|H2,RESET V|N=0V - - -1 |JA
(1) e | Xin Xout Vin=0V -20
[LoH Vout=Vop - - 2 HA
(2)
lLoL Vour=0V - - -2 HA
(1)
R Rp | Vin=0V,P0,1,2 | Vpp=5V 25 50 100 KQ
R®@ Re | Vin=0V,P1 Vpp=5V 25 50 100
IDD1 10M VDD=4.5~5.5V - 5 10 mA
3M Vpp=2.0V 2 5
IDD2 10M VDD=4.5~5.5V - 2 4
lop3 Vpp=4.5~5.5V - 0.1 5 MA
STOP LVR
Vpp=4.5~5.5V 100 200
( LVR)
VDD=26V 30 60
LVR
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1 STOP IDLE A/D
2 (1)
3 (2)
4 RD
5 R®
13-3
Ta=-40 +85 VDD=2.0V~5.5V
tiNTL INTO INT1 -- 200 - nS
Vop=5V+10
trsT - 1 - HS
VDD=5Vi1O
tinTL tinTH
_ 8Ves 0.8Vop
SY O-ZZVDD

135




= Bssdr- Uit http://www. sambbs. com

13-4
Ta=-40 +85
'o% KN Vpp=4.5~5.5V 1 -- 10 MHZ
Vpp=2.7~4.5V 1 -- 6 MHZ
Gz T Xour Vpp=2.0~2.7V 1 - 3 | MHZ
XN — Vpp=4.5~5.5V 1 - 10 MHZ
Vpp=2.7~4.5V 1 -- 6 MHZ
Vpp=2.0~2.7V 1 -- 3 MHZ
Xout
-- Vpp=4.75~5.25V -- 4 - MHZ
RC 10
Vpp=4.75~5.25V 3.2
RC
0.5
13-5
Ta=-40 +85 VDD=3.0V~5.5V
fosc>1.0MHZ -- - 20 ms
Vbp -- -- 10 ms
XN 25 -- 500 ns
- 216/ foso . ms
twarr |
- - -- ms
twair
1 fosc
2 Basic timer
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GPU Clock

10 MHz
B MHz

4 MHz
3 MHz
2 MHz
1 MHz

1 2 273 4 45 5 66 6 T

Supply Yoltage (W)

13-2

WouT

Yoo

A=02%DD
¥ 3 E=04%vDoD

C=08%oD
Y O=08%oD

WEs

Al B cC| D VN

0.% Voo 0.7 oo

13-3
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13-6 STOP
Ta=-40 +85 VDD=2.0V~5.5V

VpDoR 2.0V - 5.5 v
(STOP

loor 0.1V 0.1 5 HA
(STOP
VDDDR=2-0V

A

A

EI'OP VbpbR

U)L

>l »
)l L

twair

twarr 4096x1 6x1/fosc

13-4
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13-7 A/D
Ta=-40 +85 VDD=2.7V~5.5V VSS=0V
-- VDD=5.12V -- - +3 LSB
cpu =10M
VSS=0V
ILE ? -- -- +2
DLE ? -- -- 1
EOT ? -- +1 +3
EOB ? -- +1 +2
tCON foso=1 OMHZ - 20 - IJS
ViaN -- VSS -- VDD V
Ran — 2 - — MQ
IADIN VDD=5V - - 10 HA
A/D lapc VDD=5V -- 1 3 mA
VDD=3V 0.5 1.5
VDD=5V -- 100 500 nA

2

IADC

A/D
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13-8 LVR
Ta=-40 +85 VDD=2.0V~5.5V

VLR - - 2.3 Y,
3.0
3.9
LVR Vhvs -- 0.3 -- \
tOFF 05 S
2'%/f(=6.55ms, 10M )

Yoo
WLWR MAX

R

WLVRMIN

13-5 LVR
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14
S3C9454 20-Pin DIP Samsung 20-DIP-300A
20-PIN SOP Samsung 20-SOP-375  20-Pin SSOP Samsung
20-SSOP-225  16-Pin DIP Samsung 16-DIP-300A  16-Pin SOP

Samsung 16 —SOP-BD300-SG 16-Pin SSOP Samsung 16-SSOP-BD44
14-1 14-2 14-3 14-4 14-5 14-6

B0 b | D_15'
I s Y s S e Y s s Y s N s I e A o | —

3 O 20-D1P-3004 O

640 + 020

762

T T T T T T 0 T T I _;%
10

21

26 80 MAX
26840+ 020

325+t020

= &
— ¥ ¥
—FJG—D

=

h2
wn
I

0.51MIN

v

330+ 030

I | 046 +010
.77 L 1.52 010
— i

14-1 20-DIP-300A

141



= Bssdr- Uit http://www. sambbs. com

+ HRRARARRAA -

20-50P-375

10.30 +0.20
.50+ 020

O
v HHHBHHBEHE

410

085+ 020

13.14 Max

2T _I‘
THARRAAZ

| |
| |
| |
[ =
i0.661 1.27 =
—. =
+0.10 =
040 -0.05
o
mm

14-2 20-SOP-375
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11

+ AAAAAAAARAR

L

20-550P-225

&40 1020
4. 401010

O
v HEHHBHOHBHE

K10 015 -0.05

J‘«—f
572

0.5 10,20

5.090 MAX

|: 6.50 + 0.0 :|‘ g ‘
/
AR TTAAAT

(0,307 0.655
—h# +0.10
.‘—

1.85 MAX
L

005 MIN

mm

14-3 20-SSOP-225
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H18 #a 0-15"
S I e N s O Y o Y o Y i
= i
& 7 O 16DIP-3008 O @
[ 1s}
| AN B N N N NN N N [ N B |
#1 3
18,80 MAX ]l =
Sl =
12402020 " n| m
~| &
j [nn] un
]
i —
I I |
1 ] ] ?
L 046 +0.10 u % =
0.81) 1,50 £0.10 2| &
[ ol le + - 2 §
mm
14-4 16-DIP-300A
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+| AAAAARRAA
IR
MR I

1.27
0.40

075
0.50

HLF

w i

THHAARRAY |3

048

0.35
-

mm

14-5 16-SOP-BD300-SG
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1.85

Qovz
i

16 #9
4 HAHAAAHS /A I
|8 3k .
e 16-5SOP-BD44 513 2|5
= |43 - | m‘D
S5O 3z
v HHHHAHHH  osee =
i1 e +H1.004 '| o
0,006 -n.g02 E g
2o
= =
[}
|2
6.50 010 é =
0.256 +0.004 2|3
% - g -2
=
H I
1O AARAAT
| =
=

0.05
0002

1
10,10 MAX : Co
| Co DED
0.004 MAX | o 4c | 080
0.018 ;

+2.10
0.30 -007

+.004
0.012 0003

mm

14-6 16-SSOP-BD44
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15 S3F9454B MTP
S3F9454 MTP COMS FLASH
ROM ROM FLASH ROM
S3C9454 S3C9454
S3F9454 S3C9454/F9454
Vssives O 1 20 3 Voo'Voo
HKnP1.0 43 2 19 &3 PO.OADCOIMTOSCL
Xour'P11 O3 3 18 33 POADCHINTT/SDA
VPR/RESET/IF1.2 .3 4 17 @ PO.2ADCE
TOPZ0 4 & 16 @ POSADCE
S3F9454B
F21 6 15 & PO4ADCA
Fzz2 O 7 14 @ POSIADCE
P22 & 12 3 POGADCEPWM
P24 O o 12 @ POTIADCT
Fz2.5 O 10 11 3 PZ.6ADCELCLO
15-1 20—Pin
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Vealves O 1 16 3 Voo'Voo
HKnP1.0 2 15 [ POOADCOINTISCL
XouT/P1.1 ™ 3 14 =3 POCLADCUINTSDA
VPR/RESET/IP1.2 3 4 13 B3 PD.2/ADC2
S3F9454B
TOP20 O & 12 3 PO.SADCS
P21 O 6 11 B3 POAADCA
P2z O7 10 B PO.EADCS
P28 9 3 POGADCEPWM
15-2 16-Pin
15-1 /! FLASH ROM
110
PO.1 SDA 18(20-pin) I/0 ,
14(16-pin)
PO.0 SCL 19(20-pin) I
15(16-pin)
RESET, P1.2 Vep 4 I FLASH ROM
12.5V MTP
5V MTP
Vpp/Vss Vpp/Vss 20(20-PIN) I
16(16-PIN)
1(20-PIN)
1(16-PIN)
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15-2 S3F9454B  S3C9454B
S3F9454B S3C9454
4K FLASH ROM 4K ROM
2.0V~~5.5V 2.0V~~5.5V
MTP VDD=5V VPP=12.5V
20DIP/20 SOP/20 SSOP/16 DIP/16 SOP/16 SSOP/8
DIP/8 SOP
EPROM
Vep 12.5V S3F9454B
Vep S3F9454
15-3
Vpp Vpp REG/MEM Address R/W
A15-A0
5V 5V 0 0000H 1 FLASH ROM
12.5V 0 0000H 0 FLASH ROM
12.5V 0 0000H 1 FLASH ROM
12.5V 1 0000H 0 FLASH ROM
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16

Win98/2000/XP

—OPEN:ice-i500 OPENice-i500

AlJl System OPENice-i500
SASM
SASM S3C9
MS-DOS  Win98/2000/XP
device_name.reg
SAMA
SAMA 16
ROM
SAMA
DEF
OPENice—SLD
OPENice—SLD OPEN:ice-i500/i300
OPENice-SLD
HEX2ROM
HEX2ROM HEX ROM
HEX2ROM ROM

ROM ROM ‘FFH’

S3C7 S3C9 S3C8
(AlJI System)

SASM
SASM

SASM

DEF

ROM
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S3C9

IBM PC

7\
RS-232C

A 4

OPENice—i500

A 4

TB9454B

A
A 4

EVA

16-1  OPENice—i500
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TB9454B
TB9454B S3C9454B/F9454B OPENICE-I500
Tao User ‘oo
off [0y on
RESET e Stop 9 D
3 | 9g
— =
(]
25
= J101
b
z 1 20
|y
Q| cNi 5
c 128 QFP o
oL 53E9450 =
S EvA Chip s
1 © i
8
1 24 10 11
External ) -
Triggers 3 pin DIF =witch
) cH1
@ oy SMOS (3| sMDs2+
S 13234

16-2 TB9454B
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16-1 TB9454B

OPEN:ice-i500
TRo4548 [ External . t
. 2 arge
- Voo System
-4 Was —
off i ’7
OPEMice-ia00
OPEN:ice-i500
TBoasap — FExternal Faraet
W ardge
YeE M System
o QIO en | [T s
COPEMice-ind0
SMDS2+ SAMS8
SMDS2+
16-2 SMDS2+
“SW1H
SMDS SMDZ2+
o ofs] R A~
Target
SMDS2+ System
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16-3

Ch1 I I

Ch2

OPENice-i500

ON

Jootubootn

OFF

EVA smart option DIP

16-3 Smart Option  DIP
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J101
Wes | 1 20 |3 voo
F1.0 | 2 19 | = POOFADCOINTG
P11 | = E 18 | = POIFADCTINT A
RESET/P1.2 | 4 I; 17 | = PO.2'ADCE
TWP2O | & ) 16 | /= PO.¥ADCH
P21 | 6 : 18 | = PO4ADCA
Pe2c|7F g 14 | =3 PO.R'ADCH
Fza | & E 13 | = POBADCE PWM
Fzd4 | 8 12 | = PO.T/ADCT
P2.6 | 10 11 | = P2EMADCEICLD
16-4 20-Pin TB9454B
Target Board Target System
J1m
1 20

— Part Mame: A5200
Crder Cods: ShME304

JoBuue D UId-0z
J0J2Uuo T UId-0F,

16-5 20-DIP S3C944B/F9454B
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