LP6158  8-BIT MCU

(Version 1.04: 2008-03-20)
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8-BIT MCU

LP6158
LP6158
451 EXT
2.3V~5.5V
0 ~70
5V  DC~8MHz
RC 5V DC~20MHz
5V/4MHz 2mA
1A
4k >=<16 ROM
11
140 =<8
3 1/0
RC +=10%
5
8 / (TCC),
1/0
1. (/INT)
2. TCC
3. Timerl

(OTP)

3V DC~8MHz
3V DC~20MHz

256><8

RISC

59

2.3V DC~8MHz
2.3V DC~20MHz
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LP6158  8-BIT MCU

VSS -
EINT/P60 - EINT P60 110

P61~P67 I/0 110
P50~P57 I/0 I/0
OSCI/P70 RC

OSCO/P71 RC

VDD5
VDD 3.6V 0.1uF GND;
36V VDD5
P72~P74(*2) | 1/0 110
EPOR_N -
1. PAD
2.P74 PWMI PWMI

PAD
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LP6158  8-BIT MCU

25 24 23 22 21 20 19
Y
(0.0 w
] 18
2 17
3
16
4
15
5
14
6 7 8 g 10 11 12 13
CHIP SIZE:(1220, 1365) GND
NO. PAD NAME X Y
1 VSS -502 -31
2 EINT/P60 -469 -119
3 P73 -469 -207
4 P61 -469 -297
5 P62 -469 -387
6 P63 -315 -541
7 P64 -225 -541
8 P65 -135 -541
9 P56 -45 -541
10 P74 45 -541
11 P57 135 -541
12 P66 225 -541
13 P67 315 -541
14 VDD5 469 -414
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LP6158  8-BIT MCU

15 VDD 469 -324
16 P72 469 -232
17 OSCO/P71 469 -126
18 OSCI/P70 469 -21
19 P50 467 542
20 P51 377 542
21 P55 287 542
22 P52 197 542
23 P53 107 542
24 P54 17 542
25 EPOR_N -73 542
451 RAM
4.1
1. RO( )
RO RO
RAM R4 RAM
2. RI(TCC)
8 / / TCC
3. R )
R2 12 3
. 4096><13 OTP ROM 1024
. R2 <1~
. “JMP” 10 »JMP”
. “CALL” PC 10 PC+l

° “RET”(“RETL kn’ “RETI”)

« “MOV R2, A” "A” PC 8 PC 9
10 (A8-A9)
« “ADDR2,A” PC PC 9 10
. R2 ( "ADD R2, A”, “MOV R2, A”, “BC R2,
6”,..)(“TBL” ) PC 9 10 (A8~A9)
256
. “TBL” PC(R2+A-R2),PC 9 10 (A8~A9)
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LP6158  8-BIT MCU

( )256
. JWP  CALL R2 (A10~A11)
(R3) PSO~PS1
¢ R2 (fclk/2  fclk/4)
CALL
ALLAI0 | A9A8 | A7-A0 | <—_—_* | Stack!
RET Stack 2
RETL Stack 3
RETI Stack 4
Stack 5
L 005,/ ooo-3FF Page 0
01 | 400-7FF Page 1 001: Hardware Interrupt location
L 10 p| so0-FF Page 2 002: Software Interrupt location
L 11 | coorer Page 3 FFF: Reset location
3
4. R3( )
GP PS1 PSO T P z DC C
Bit0 (C)
Bit1 (DC)
Bit2 (2) wpr
Bit3 (P) "WDTC” "1”  "SLEP”
”0”.
Bit4 (T) ”SLEP”, “WDTC” 1  WDT
0
Bit5~6(PS0~PS1) PSO0~PS1 ”JMP”,
“CALL” ( MOV R2, A)
PS0~PS1 11 12
RET(RETL,RETI) PS0~PS1
0 0 Page 0 [000-3FF]
0 1 Page 1 [400-7FF]
1 0 Page 2 [800-BFF]
1 1 Page 3 [CO0-FFF]
Bit7 (GP)
5. R4(RAM )
Bits 0~5 ( 00~3F)
Bits 6~7
RSR 8 /
6. R5~R7( 5~ 7)
1/0
7. RE(TIMER1:TIMER1 )
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LP6158  8-BIT MCU

OxOE | TMRL/RE | TMR17 | TMR16 | TMR15 | TMR14 | TMR13 | TMR12 | TMR11 | TMR10

TMR17~ TMR10
8. RF(PWP:

OxOF PWP/RF | PWP7 | PWP6 | PWP5 | PWP4 | PWP3 | PWP2 | PWP1 | PWPO

PWP7~ PWPO
9. R20~R3E( )
RA-RIF  R20~R3E 0~3
10. R3F
0x3F | ISR/R3F TMLIF EXIF | TCIF
Bit0 (TCIF) TCC
Bitl (EXIF) /INT 1 0
Bit3 (TM1IF) TMR1 1 0
Bit2,Bit4~7 <<0”7 “1” »0” R3F
1
IOCF
R3F R3F  IOCF
4.2
1. A( )
2. CONT( )
J/PHEN /INT - - PAB PSR2 PSR1 PSRO
Bit7(/PHEN) 1/0
0 P60~P67 1
Bit6(/INT) CONTW
0 DISI 1 ENI/RETI
Bit4,5 0
Bit3(PAB) 0 TCC 1 WwDT

BitO(PSRO) ~ Bit2(PSR20 TCC/WDT

0 0 0
0 0 1 1:4 1:2
0 1 0 1:8 1:4
0 1 1 1:16 1:8
1 0 0 1:32 1:16
1 0 1 1:64 1:32
1 1 0 1:128 1:64
1 1 1 1:256 1:128

CONT Bit0~3,7
3. 10C5-10C7(1/0 )
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LP6158  8-BIT MCU

ll111 I/o 11011 I/O
4. |10CC TICON Timerl

0x0C | TICON/IOCC 0 0 0 0 0 TMI1E | TM1P1 | TM1PO

TM1E(bit 2): Timerl 1= Timerl 0= Timerl
TM1P(bit1~bit0):Timerl
5. 10CD( )

S7 - - - - - /PUG PU5

/PU5,/PU6 =1

/PU6  /PHEN ”0”

S7 P70~P72 0= 1=LED
6. I0CE WDT

- - WDTE SLPC - - - /WUE
BitO(/WUE) P60~P67
0= 1= /WUE
Bit4(SLPC) 1 0 SLPC
(
SLEEP2 ) (
SLEEP2 )
18ms OST
OST
ENWDT ”0”,0ST
ENWDT "1”,WDT SLPC
Bit5(WDTE) WDT WDTE ENWDT “<0””
ENWDT “<0”” WDTE WDT
WDTE ENWDT <<1”~
ENWDT ““1”> WDT WDTE /
0=WDT 1=wWDT WDTE
Bit1,2,3,6,7
7. 10CF
- - - - TML1IE - EXIE TCIE
BitO(TCIE) TCIF 0=TCIF 1=TCIF
Bitl(EXIE) EXIF 0=EXIF 1=EXIF
Bit3(T1IE) TIlIE 0=T1IE 1=T1IE
Bit2,4~7
IOCF “€1””
IOCF
451 RAM
51
1. RO( )J(ADDR:0x100)
RO RO
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LP6158  8-BIT MCU

RAM R4 RAM
2. R1(TCC) (ADDR:0x101)
8 / / TCC
3. R ) (ADDR:0x102)
R2 16
409616 OTP ROM
R2 =1~
« “ADDR2,A” PC PC 8
. R2 ( "ADD R2, A”, “MOV R2, A”, “BC R2,
6, .)(“TBL” ) PC 8
256
« “TBL” PC(R2 + A-R2),PC 8
256
. R2 (fclk/2)
4. R3( ) (ADDR:0x103)
GP - - T P z DC C
Bit0 (C)
Bit1 (DC)
Bit2 (2) “1”
Bit3 (P) "WDTC” 1", "SLEP”
"0,
Bit4 (T) "SLEP”, “WDTC” 1 WDT
0
Bit7 (GP)
5. R4(RAM ) (ADDR:0x104)
Bits 0~7 ( 00~FF)
RSR 8 /
6. R5~R7( 5~  7)(ADDR:0x105~0x107)
110
7. RE(TIMERL:TIMER1 ) (ADDR:0x13E)
0X0E | TMRI/RE | TMR17 | TMR16 | TMR15 | TMR14 | TMR13 | TMR12 | TMR11 | TMR10
TMR17~ TMR10 PWP 0
8. RF(PWP: ) (ADDR:0x13F)

OxOF PWP/RF | PWP7 | PWP6 | PWP5 | PWP4 | PWP3 | PWP2 | PWP1 | PWPO

PWP7~ PWPO

9. RAM( ) (ADDR:0x000-0x0FF)
RAM  256B 0x000-0XOFF INDF RAM SFR
10. R3F (ADDR:0X17F)
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LP6158  8-BIT MCU

Ox3F ISR/R3F - - - - TM1IF - EXIF TCIF
Bit0 (TCIF) TCC TCC 1 0
Bitl (EXIF) /INT 1 0
Bit3 (TM1IF) TMR1 1 0
Bit2,Bit4~7 “€07” “1” ”0” R3F
1
IOCF
R3F R3F IOCF
5.2
1. A( )
2. CONTW( ) CONTR( ) (ADDR:0x122ANDO0x124)
3. 10C5~10C7(1/0 ) (ADDR:0x125-0x127)
“1” /0 70" 110
4. 10CC TICON Timerl (ADDR:0x12C)
0x0C | TICON/IOCC 0 0 0 0 0 TM1E | TM1P1 | TM1PO
TM1E(bit 2): Timerl 1= Timerl 0= Timerl
TM1P(bit1~bit0): Timerl
5. 10CD( ) (ADDR:0x12D)
S7 - - - - - /PU6 PU5
/PU5,/PU6 =1
/PU6 /PHEN 70"
S7 P70~P72 0= 1=LED
6. IOCE WDT (ADDR:0x12E)
- - WDTE SLPC - - - /WUE
BitO(/WUE) P50~P57  P60~P67
0= 1= /WUE
Bit4(SLPC) 1 0 SLPC
(
SLEEP2 ) (
SLEEP2 )
18ms OST
OST
ENWDT ”0”,0ST
ENWDT "1"WDT SLPC
Bit5(WDTE) WDT WDTE ENWDT “<07~
ENWDT “<07” WDTE wWDT
WDTE ENWDT “<17~
ENWDT “€1”>  WDT WDTE /

10 3/21/2008




LP6158

8-BIT MCU

0=wWDT 1=WDT WDTE
Bit1,2,3,6,7
7. 10CF (ADDR:0x12F)
- - - TML1IE EXIE TCIE

BitO(TCIE) TCIF 0=TCIF 1=TCIF

Bitl(EXIE) EXIF 0=EXIF 1=EXIF

Bit3(T1IE) TI1IE 0=T1IE 1=T1IE

Bit2,4~7

IOCF <177
IOCF

8. PWMI_DC(ADDR:0x130)

Symbol DAT7 DAT6 DATS DAT4 DAT3 DAT2 DAT1 DATO
R/WI/C w \W W W W w W w
RESET U U U U U U U U

9. PWMI_PR(PWMI

) (ADDR:0x132)

Symbol DAT7 DAT6 DAT5 DAT4 DAT3 DAT2 DAT1 DATO
R/WI/C W W w W W W W W
RESET U U U U U U U U

10. PWMICON(PWM

) (ADDR:0x134)

Symbol - PE1 - - - PS2 PS1 PSO
R/W/C w w w w
RESET U U U U U U U U
BS BC JBS IJBC
PE1 PWM1 1 PWM
PS2~PS0 PWM
PS2 PS1 PSO Clock Hz Period
0 0 0 Fosc/2
0 0 1 Fosc/4
0 1 0 Fosc/12
0 1 1 Fosc/24
1 0 0 Fosc/48
1 0 1 Fosc/96
1 1 0 Fosc/192
1 1 1 Fosc/384
PWM
PWM = / PWM / PWMI_PR
= PWMI_DC/PWMI_PR  *100%
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LP6158 8-BIT MCU
= 455KHz 0 2
PWMI_PR =6 PWMI_DC =2
PWM = 455K /2 /6 =37.9KHz
=2/6*100% = 33.3%
11. PAL( 8 ) PAH( 8 ) (ADDR:0x14B  0x14C)
7 PAL[7:1] PAL[O]
PAL[O] O PAL[O] 1
6 PAHI5:0] 6
““MOVC~”
6.1 TCC/WDT
8bit TCC WDT
TCC WDT CONT PAB
TCC WDT WDT
WDTC  SLEP 0
CLK({=Fose/2) Data Bus
- " sY éc | t
; X 2cycles TCTR1]
PAB TCC everflow interrupt
o M
U —» 8-bitCounter |
WDT 1 X
PSRO~PSR2
T ‘ o (oo mux  JetoR
o +1 h 4
WDTE MUX | PAB
{in IDCE)
T
WDT timeout
TCC WDT
R1(TCC) 8bit / TCC ( ) 1
WDT RC
WDT WDT
WDT
ENWDT “<17~ I0CE WDTE
WDT 18MS
6.2 1/0
1/0 5~ 7 110 P50~P57  P60~P67
P50~P57 P60~P67
110 IOC5~I0C7 1/O “c

1

2
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LP6158  8-BIT MCU

110

VDD=5V
VDD=3V

i 110 110

110
36ms=30%
36ms==30%

I‘\JLCRD

o

CLEKg4——PCWR

10D

CLK4——PDWR

xXC=
; v
e}
b
o

6.3

TMR1EN[T1CON<2>] 0

0OsC/2

PWP
TMR1

B 7 Ca)

1O 3§ OB 1O BEh| 78

1(TMR1) 8
TMR1

TIMERL
clock output +

Sets TMRITF - QSC/2

T1P1  T1P02 T1CON<1,0>
1:16 TMR1 TI1CON
0
1 TMR1 1 PWP ,

13

TMR1

1:1 1:4 18
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LP6158  8-BIT MCU

PWP  TMR1 TMRILIF 1
.
TMR1
1TMR1
| Address | Name | Bit7 [ Bit6 | Bits | Bit4 | Bit3 [ Bit2 | Bit1 [ Bito
0X0C | SPISIRC 0 0 0 |TMILIF| OD3 | OD4 | RBFIF | RBF
OXOF | INTC/IOCF | 0 0 0 0 | TMILIE | SPIIE | EXIE | TCIE
2TMR1 /

OX0E | TMRIRE | TMR17 | TMR16 | TMR15 | TMR14 | TMR13 | TMR12 | TMR11 | TMR10
OXOF PWP/RF | PWP7 | PWP6 | PWP5 | PWP4 | PWP3 | PWP2 | PWP1 | PWPO
0x0C | TICON/IOCC | 0 0 0 0 0 TMIE | TM1P1 | TM1PO
TMRI: TMR17~TMR10 1 PWP ,  TMRL 0
PWP: PWP7~PWPQ

T1CON TIMER1
TM1E BIT2  Timerl
TM1P1 TM1PO BIT1~0 Timerl FSCO

0 0 1:1
0 1 1:4
1 0 1:8
1 1 1:16
6.4
1)
(2) WDT
vg‘n
Oscillator I} bli:ucu ] CLK
L,// CLR
Power-
on Reset \ T
Veoltage _j
Detector
WDTE l
WDT timeout } E'E.tup IRqut =
WDT Time
18ms
° (RZ) “1”
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LP6158  8-BIT MCU

. R3 5-6 R4 2 0
. 1/0
« WDT 0
. ENWDT <“<1*” WDT
e CONT BIT3 6 0 IOCE BITO 4~5 “<17”
. R3F BITO IOCF BITO
VDD=5V 36ms==30%
VDD=3V 36ms=30%
SLEP SLEEP1
WDT WDT
R3 T P
SLEEP1 LP6158 2 IOCE
““SLPC>” SLEEP2 SLEEP2
@ 0
SLEEP2 P60~P67

ENWDT <“<1°¢ WDT

wWDT
(b) WDT
N/A I0C5 Bit Name C57 C56 C55 C54 C53 C52 Cs51 C50
Power-On 1 1 1 1 1 1 1 1
/RESET AND 1 1 1 1 1 1 1 1
wWDT
Wake-up from Pin P P P P P P P P
Change
N/A 10C6 Bit Name ce7 C66 C65 Cé4 C63 C62 cé1 C60
Power-On 1 1 1 1 1 1 1 1
/RESET AND 1 1 1 1 1 1 1 1
WDT
Wake-up from Pin P P P P P P P P
Change
N/A 10C7 Bit Name Cr77 C76 C75 C74 C73 C72 C71 C70
Power-On 1 1 1 1 1 1 1 1
/RESET AND 1 1 1 1 1 1 1 1
wWDT
Wake-up from Pin P P P P P P P P
Change
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LP6158  8-BIT MCU
N/A CONT Bit Name [PHE | /INT - - PAB | PSR2 | PSR1 | PSRO
N
Power-On 1
/RESET AND 1
wWDT
Wake-up from Pin P P P P P P P P
Change
0x00 RO(IAR) Bit Name - - - - - - - -
Power-On U U U U U U U U
/RESET AND P P P P P P P P
WDT
Wake-up from Pin P P P P P P P P
Change
0x01 R1(TCC) Bit Name - - - - - - - -
Power-On 0 0 0 0 0 0
/RESET AND 0 0 0 0 0 0
wDT
Wake-up from Pin P P P P P P P P
Change
0x02 R2(PC) Bit Name - - - - - - - -
Power-On
/RESET AND
wDT
Wake-up from Pin | **P **p **p **p **p **p **p **p
Change
0x03 R3(SR) Bit Name GP PS1 PSO T P z DC C
Power-On 0 0 0 t t U U U
/RESET AND 0 0 0 t t P P P
wWDT
Wake-up from Pin P P P t t P P P
Change
0x04 R4(RSR) Bit Name RSR. | RSR. - - -- - - -
0
Power-On 0 U U U U U U
/RESET AND 0 P P P P =) P
wDT
Wake-up from Pin P P P P P P P P
Change
0x05 R5(PT) Bit Name P57 P56 P55 P54 P53 P52 P51 P50
Power-On U U U U U U U U
/RESET AND P P P P P P P P
wWDT

16
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LP6158  8-BIT MCU
Wake-up from Pin P P P P P P P P
Change
0x06 R6(P6) Bit Name P67 P66 P65 P64 P63 P62 P61 P60
Power-On U U U U U U U U
/RESET AND P P P P P P P P
wWDT
Wake-up from Pin P P P P P P P P
Change
0x07 R7(P7) Bit Name P77 P76 P75 P74 P73 P72 P71 P70
Power-On U U U U U U U U
/RESET AND P P P P P P P P
wWDT
Wake-up from Pin P P P P P P P P
Change
OxOE | RE(TMR1) Bit Name TMR | TMR | TMR | TMR | TMR | TMR | TMR | TMR
17 16 15 14 13 12 1 10
Power-On 0 0 0 0 0 0 0 0
/RESET AND 0 0 0 0 0 0 0 0
wWDT
Wake-up from Pin P P P P P P P P
Change
OxO0F RF(PWP) Bit Name PWP7 | PWP6 | PWP5 | PWP4 | PWP3 | PWP2 | PWP1 | PWPO
Power-On 1 1 1 1 1 1 1 1
/RESET AND 1 1 1 1 1 1 1 1
wWDT
Wake-up from Pin P P P P P P P P
Change
Ox3F R3F(ISR) Bit Name - - - - T1IF - EXIF | TCIF
Power-On U U U U 0 0 0 0
/RESET AND U U U U 0 0 0 0
wWDT
Wake-up from Pin U U U U P P P P
Change
0x0C I0CC Bit Name - - - - - T1E | T1P1 | T1PO
Power-On 0 0 0 0 0 0 0 0
/RESET AND 0 0 0 0 0 0 0 0
wWDT
Wake-up from Pin P P P P P P P P
Change
0x0D I0CD Bit Name S7 - - - - - /PU6 | /PU5
Power-On 1 1 1 1
/RESET AND 1 1 1 1
WDT

17
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LP6158  8-BIT MCU

Wake-up from Pin P P P P P P P P
Change
Ox0E IOCE Bit Name - ODE | WTE | SLPC | ROC - - /WUE
Power-On U 0 1 1 0 U U 1
/RESET AND U 0 1 1 0 U U 1
wWDT
Wake-up from Pin U P 1 1 P U U P
Change
OxOF IOCF Bit Name - - - - T1IE - EXIE | TCIE
Power-On U U U U 0 0 0 0
/RESET AND U U U U 0 0 0 0
wWDT
Wake-up from Pin U U U U P P P P
Change
0x10~0 GPR Bit Name - - - - - - - -
x3E Power-On U U U U U U U U
/RESET AND P P P P P P P P
wWDT
Wake-up from Pin P P P P P P P P
Change
** |OCE SLPC
X U P t
T P
1. 2.WDT
T P
[ Restye [ T | P
Power on 1 1
WNDT during Operation mode 0 P
WDT wake-up during SLEEP1 mode 0 0
WDT wake-up during SLEEP2 mode 0 P
Wake-Up on pin change during SLEEP2 mode
*p -
T P
L Ee | T [ P
Power on 1 1
WDTC instruction 1 1
WDT time-out 0 *P
SLEEP instruction 1 0
Wake-Up on pin change during SLEEP2 mode P P
6.5
LP6158
1 TCC
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LP6158 8-BIT MCU
2
3 Timerl
R3F |OCF
ENI DISI
001H
R3F
R3F
1 ENI R3F R3F
IOCF RETI ENI
INT
002H
[
bR Y IRQn
R N — )
L
R3F [ RFRD @
a’ o oD
R
9 o O ocrwr
RESET IOCF T
—
L'TECFRD
{%—
_I—RFWR
6.6
1.
LP6158 T
LXT RC ERC c o
2. / (XTAL)
LP6158 0scl
oscl 0SCO Cl C2
cl1 c2 AT
19
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LP6158  8-BIT MCU

osci &OQ— Ext. Clock

OsSCcCoO [

LP6158
C1
oSscCl ||
LP61 e
6158 xTAL N .j
osco AN I =
RS c2
/
330 330
AN A
an
oscl | ]
7404 7404 7404
LP6158 Ill
XTAL
/
4.7K 10K
AN ANA—— VDD
0SsCI C i Q<
7404 7404

LP6158 l
,4’ I_<

Ceramic 455KHz 10~150 10~150

Resonator HXT 1.0MHz 40~80 40~80
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LP6158  8-BIT MCU
2.0MHz 20~40 20~40
4.0MHz 10~30 10~30
Crystal Oscillator 32.768KHz 25 15
LXT 100KHz 25 25
200KHz 25 25
455KHz 20~40 20~150
HXT 1.0MHz 15~30 15~30
2.0MHz 15 15
4.0MHz 15 15
RC
RC
RC
500pF 1Mohm
RC 1K
Q NMOS
RC PCB
vCccC
Rext
oscl ﬂ
—— Cext
LP6158
RC
Cext=500pF
RC
47 Ox2F 20M
98 0x62 10M
125 0x7D 8M
166 OxA6 6M
251 OxFB 4M

21
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LP6158  8-BIT MCU

32 0x20 20M
70 0x46 10M
88 0x58 8M
118 0x76 6M
177 0xBl 4M
235 OxEB 3M
EXT 16BIT 451
13BIT
(2 )
@ "MOV R2,A”,”ADD R2,A”,"TBL”, R2
(b) CALL RET RETI RETL JMP JBS JBC JZ JZA DJZ
DJZA
1 0
110 I/0
1
) control operation
INT. ..
) register oriented
MOV A, Reg_B move Reg B to A
ADD Reg_B, A add Reg_B with A, and
save in Reg B
€) bit oriented
BC JBS...
4 constant operation
MOV A, @0x55 move 0x55 to A
XOR @OxFF Xor A with OxFF
PC (Program Counter) << 7~ (MOV PC, A)
2.
1. “R~
2. “B~
3. “K= 8 10
4. “A~”
26
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LP6158  8-BIT MCU

ADD A,R A+R->A Z,C,DC 1 ADD
ADD R,A A+R->R Z,C,DC 1/2 ADD
AND A,R A&R->A Z 1 AND
AND R,A A&R->R Z 1 AND
CLR R 0->R z 1 Clear Register
CLRA 0->A Z 1 Clear the A register
COM R /R->R z 1 Complement R
COMA R /R->A Z 1 Complement R,Place in A
DAA A C 1 Decimal Adjust
BCD
DEC R R-1->R z 1 Decrement R
DECA R R-1->A Z 1 Decrement R,Place in A
DJZ R R-1->R 172 Decrement R,Skip if O
DJZA R R-1->A 1/2 Decrement R,Please in A
register, Skip if 0
INC R R+1->R z 1 Increment R
INCA R R+1->A z 1 Increment R,Please in A
JZ R R+1->R, 1/2 Increment R,Skip if 0
JZA R R+1->A, 1/2 Increment R,Place in the A
regiser,Skipif 0
MOV R,A A->R 1 Move Data
MOV A,R R->A Z 1 Move Data
MOV R,R R->R z 1 Move Data
OR A,R A OR R ->A Z 1 Inclusive OR
OR R,A A OR R->R Z 1 Inclusive OR
SUB A,R R-A->A Z,C,DC 1 Subtract
SUB R,A R-A->R Z,C,DC 1 Subtract
XOR A,R A XOR R->A Z 1 Exclusive OR
XOR R,A A XOR R->R Z 1 Exclusive OR
10
I R N R
BC R,B 0->R(B) 1 Bit Clear
BS R,B 1->R(B) 1 Bit Set
JBC R,B R(B)=0, 172 Bit Test, Skip if Clear
JBS R,B R(B)=1, 1/2  [Bit Test, Skip if Set
RLC R R(N)->R(N+1) C 1 Rotate Left R through Carry
R(7)->C
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LP6158 8-BIT MCU
C->R(0)
RLCA R R(N)->A(N+1) C 1 Rotate Left R through|
R(7)->C Carry,Place in the A Register
C->A(0)
RRC R R(N)->R(N-1) C 1 Rotate Right R through Carry
R(0)->C
C->R(7)
RRCA R R(N)->A(N-1) C 1 Rotate Right R through
R(0)->C Carry,Place in the A Register
C->A(7)
SWAP R R(0-3)->R(4-7) 1 Swap R
R(4-7)->R(0-3)
SWAPA R R(0-3)->A(4-7) 1 Swap R
R(4-7)->A(0-3)
22
- rr r r /|
ADD A,K A+K->A Z,C,DC 1 ADD
AND A,K A&K->A VA 1 AND
CALL K PC+1->[SP] 2 Subroutine Call
(PAGE,K)->PC
CONTR CONT->A 1 Move CONT to the A register
CONTW A->CONT 1 Move A to CONT
DISI 1 Disable Interrupt
ENI 1 Enable Interrupt
INT PC+1->[SP] 1 Software interrupt
001H->PC
I0R R 10CR->A 1 Move IOCR to the A register
I0W R A->10CR 1 Move A to IOCR
JMP K (PAGE,K)->PC 2 Unconditional Branch
MOV A,K K->A 1 Move Data
NOP 1 No Operation
OR A,K A OR K->A z 1 Inclusive OR
RET [ 1->PC 2 Return from Subroutine
RETI [ 1->PC, 2 Return from Interrupt
RETL K K->A, 2 Return Immediate Data to the A
[ 1->PC Register
SLEP 0->WDT, T,P 1 Into Sleep mode
SUB A,K K-A->A Z,C,DC 1 Subtract
TBL PC+A->PC Z,C,DC 2 Table Look Up
WDTC 0->WDT T,P Clear Watchdog Timer

24
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XOR A,K A XOR K->A z 1 |Exclusive OR
1. MOVC PAH PAL ROM
ACC
2. IOR 10W
LP6158
1)
MOV A,@0x16 : 0x16 A
(2
0X20 COPY 0X21
MOV A, 0X20
MOV  0X21,A
3
R4 R4 bit0-5
00-06 OF-3F
0X20~0X3F 0
MOV A, @0X20 A=0X20
MOV  0X04, A (0X04)
AGAIN 0X20
CLRO 0X04
INC 0X04 (0X04)
MOV A, 0X04 A=0X04
XOR A, OX3F
JBS 0X03, 2 0X3F
IMP AGAIN
END
4
bit
BS 0x12,2 ox12 2 <<17”

3.

ADD A,R
A+R-->A
z,c,DC
A R

A+R-->R

#

25
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8-BIT MCU

Z,C,DC

A R
R

K+A-—>A

Z,C,DC

A = R11 + RI12.

MOV A,Ox11
;A = R11I + R1Z2
R10 = R11 + RI1Z2.
MOV A,0x11
MOV 0x10,A
MOV A,0x12
;RI0 = R11 + R12
A = 0x01 + OxO01.

ADD A,0x12

ADD 0x10,A

MOV A,@0x01 ;A
ADD A,@0x01 ;A

0x01
0x02

AND A,R

A&R-—>A

Z

AND

A&K-->A
Z
A K AND A
port 6 RI0register AND ,
port6
MOV A,0x6 ;  port6
AND A,0x10 ; RZI0  AND MOV
0x6,A ; port6
RI0 = R11 AND R12
MOV A,0x11
MOV 0x10,A
MOV A,0x12

AND 0x10,A ;R10 = R11 AND R12
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BC 0x10,3

BC R,b
0 -—> R(b)
R “b,, O
MOV A,@0xOF
MOV 0x10,A :R10 = 00001111

;RZI0 = 00000111

BS R,b

1

--> R(b)

R ““b>”

BS 0x3,2

CALL k

k --> PC(9::0)

PC+1 --> [Top of Stack]

R3(7::5) --> PC(12::10)

CALL

HERE:
CALL SUBRTN
CONT:
MOV A,@10
CALL

PC = address HERE

PC = address SUBRTN
[Top of Stack] = address CONT

CLRA
0->A A 0
1-->7 1
A Z
CLRA; A
. ar | ClearRegistr
CLR R
0--> R R 0
1--> 7 1
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8-BIT MCU

CLR 0x10 ; 0x10
COMA R
R ->a
Z
A
porté port6
MOV A,0x6
MOV 0x10,A
COMA 0x10
MOV 0x6,A
COM R
R.->Rr
YA
R R
0x10
MOV A,@0x11
MOV 0x10,A :R10 = 0x11
COM 0x10 :R10 = OxEE

DAA

then A<3::0> + 6

if [A<3::0> > 9].0R.[DC=1]

if [A<7::4> > 9].0R.[C=1]
then A<7::4> + 6 -> A<7::4>;

-> A<3::0>;

C
DAA 8 2
10 4
6+9
MOV A,@0x6
MOV 0x10,A
MOV A,@0x9
ADD A,0x10 ;A = Oxf
DAA ;A = 15H (packed BCD)
| oA | DecrementR, PlaceinA
DECA R
R-1 -—> A
Z
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R

16
STATUS == 3
Z FLAG == 2
MOV A,@0x10
MOV 0x10,A
LOOP:
DECA  0x10
MOV 0x10,A

JMP LOOP

JBS STATUS,Z_FLAG

DEC R

BIT2

R-1 --> R

16
STATUS == 3 ;
Z FLAG == 2
MOV A,@0x10
MOV 0x10,A
LOOP:
DEC 0x10

JMP LOOP

DJZA

JBS STATUS,Z_FLAG

R

BIT2

R-1 --> A, skip if0

HERE:
DJZA 0x9
CONT:
MOV A,0x10
SKIP:
ADD A,@10
DJZA
PC = address HERE
DJZA
A=R9-1
ifA=0, PC
if A=0, PC

address SKIP
address CONT

29
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8-BIT MCU

DJZ R

R-1--> R, skip if 0

R 1
MOV A, @100
MOV 0x10,A
LOOP:
DJZ 0x10 R10
;0 , JWP 0
JMP JWP  LOOP
| e | ncrement R, Place in the A register
INCA R
R+1-->A
YA
R 1
MOV A,@0x11
MOV 0x10,A ;R10 = 0x11
INCA 0x10 ;A = 0x12
oowe [ wnerememtR
INC R
R+1-->R
Z
R 1 R
MOV A,@0x11
MOV 0x10,A ;R10 = 0x11
INC 0x10 ;R10 = 0x12
. owr | software Interrpt
INT
PC+1 --> [Top of Stack]
0001H --> PC
0x01
ORG 0x001
JMP SET_INT
SET_INT
RET
MAIN
HERE
INT
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CONT
CLRA
INT

PC = address HERE
INT

PC = 0001H

[Top of Stack] = address CONT

IR R
I0CR --> A
10CR A
I0R Oxf ; I0CF A
MOV Ox10,A ; 0x10
10W R
A <-- 10CA
A ( ) 10CR
port6
MOV A, @0
10W 0x6

JMP k

k --> PC(9::0)
R3(7::5) --> PC(12::10)

HERE JMP BRANCH
JMP

PC = address HERE
JMP

PC = address BRANCH

JZA R

R+1 --> A, skip if result = 0

Port 6
MOV A, @x00
LOOP:
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MOV 0x6,A

MOV 0x10,A

JZA 0x10

JVMP LOOP

e[ ncrementR, Skipifo
JZ R

R+1 --> R, skip if result = 0

HERE:
JZ 0x10
CONT:
MOV A,0x10
SKIP:
ADD A,@10
Jz
PC = address HERE
Jz
RI0 = R10-1
if RZ10 = 0, PC = address SKIP
if R10 # 0, PC = address CONT
| .c | BitTest SkipifClear
JBC R,b
if R(b) = 0, skip

R R
0x10 bit0 "0>> ports bit0
2077 0x10 bitd *71°"  ports
bito  *71°”
JBC 0x10,0
BS 0x5,0
JBS 0x10,0
BC 0x5,0
| ®s [ BitTest, Skipifset |
JBS R,b
if R(b) = 1, skip

R ““p7>  =€177,
HERE JBC 0x9,3
CONT MOV A, @10
SKIP ADD A,0x10
JBC
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PC = address HERE
JBC

if R9(3) = 0, PC

if R9(3) = 0, PC

address CONT
address SKIP

MOV R,A

A-->R

R-->A
Z( )
R A A
Z 1 Z 0
k -—> A
k A
A Move data from accumulator to register
MOV A,@0x11 ; A
MOV Ox10,A ; A 0X10
MOV A,9 ; 9 A
k -—> A
k A
MOV PAL, A

MOV A, @(CODE_TAB DB << 1 & OXOOFF)
ADD PAL, A
MOV A, @(CODE_TAB DB >> 7)

MOV PAH, A
MOVC
RET

CODE_TAB_DB:
DB 0X014,0X00F ;K1

. Ne |  Nooperation
NOP

No Operation

None

P50 3 us . (system clock = 2MHz)
BS 0x5,0x0 ;P50 high
NOP ;
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NOP
BC 0x5,0x0 ;P50

lTow

OR A,R
AVR --> A
z
A R OR

Avk --> A
Z
A k OR A
port6 0x10 OR
port6
MOV A,0x6 ; port6 A
OR A,0x10 ;OR,A 0x10 A
MOV Ox6,A ; A port6
R10 = R11 OR R1Z2.
MOV A,0x11
MOV 0x10,A
MOV A,0x12
OR 0x10,A ;RI0-R11 OR R1Z
A = A OR OxFO.
MOV A,@0x03 ;A = 0x03
OR A,0xFO ;A = OxF3

RET

[Top of Stack] --> PC

(Program counter)

TEST:
RET
CALL

HERE:
ADD A,@0x1

RET

TEST
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Top of Stack = address HERE
RET
PC = address HERE
| RETL [ Return Imediate Data to the A register
RETL k
k -—> A
[Top of Stack] --> PC

A ( )
7 port6 7
-REGISTER DEFINE
PC == 2
RLCA R
R(n) --> A(n+1), R(7) -->C, C --> A(0)
C
1 A
|— C |« REGISTER R
1 port6
BIT BUF == 0x10
RLCA  BIT_BUF
MOV 0x6,A
RLCA R
R(n) --> R(n+1), R(7) --> C, C --> R(0)
C
1
—{ C |« REGISTER R
0X10 1
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LP6158 8-BIT MCU
REGISTER 0x10
RLCA 0x10 bit7
A
RLC 0x10 0x10 1

RRCA R
R(N) --> A(n-1), R(0) -->C, C --> A(7)
C
R 1-bit ¢
) A
|— C »| REGISTERR
1 port6
BIT BUF == 0x10
RRCA  BIT BUF
MOV 0x6,A
RRC R
R(n) --> R(-1), R(®) --> C, C-->R()
C
1
C »| REGISTERR

-

y N

MOV A,@0xOF
CLR 0x3,0 ;clear C flag
MOV 0x10,A ;RZ0 = 00001111
RRC 0x10 ;R1I0 = 00000111, C =1
. osw [ swbtract
SUB A,R
R-A --> A
Z,C,DC

36
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8-BIT MCU

R-A --> R

Z,C,DC

e
>
0

k-A --> A
Z,C,DC
k A A
A = 0x99-0x55
MOV A,@0x99
MOV 0x10,A ;RI0 = 0x99
MOV A,@0x55
SUB A,0x10 ;A = 0x44
A =0x02 - A
MOV A,@0x01 ;A = 0x01
SUB A,@0x02 ;A = 0x02 - 0x01 = 0x01
;C flag = 1, C=
;1

SWAPA R

R(3::0) -—> A(7::4)
R(7::4) --> A(3::0)

4 4
A
port6 4 4
MOV A,0x6
MOV 0x10,A
SWAP 0x10
MOV 0x6,A
L sw [ swpRr
SWAP R
R(3::0) <--> R(7::4)
4 4
MOV A,@0x43
MOV 0x10,A ;R10 = 0x43
SWAP 0x10 ;R10 = 0x34
L xR | Belsive®r
XOR A,R
A®R-->A

yA
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8-BIT MCU

A

A

R XOR

A®R-->R

A

R

R XOR

A®k-—>A

R XOR

XOR 0x10,A ;RZ10 = R11 XOR R12

0x55 0x10
0x55 ERROR
STATUS == 3
Z FLAG == 2
MOV A, @0x55
XOR A,0x10
JBS STATUS,Z FLAG
JMP ERROR
R10 = R11 XOR R12
MOV A,Ox11
MOV 0x10,A
MOV A,Ox12

A = A XOR OxFO.
MOV A, @0x00 ;A = 0x00
XOR A,@0xFO ;A = OxFO

( GND)

0~6.5 \Y

GND-0.3~VDD+0.3 \Y

0~70 °C

-20~ 125 °C
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LP6158  8-BIT MCU
(Ta=0 70 , Tpp=b.0VE5% Tss=0V)
Input CLK duty cycle Dclk 45 50 55 %
Instruction cycle time [Tins XTAL Type [125 DC ns
(CLKS=““0"") RC Type 500 DC ns
TCC input period Ttcc Note 1 (Tins+20)/N ns
Device reset hold time |Tdr 18 ns
Watchdog timer period |Twdt 18 ns
Input pin setup time Tset 0 ns
Input pin hold time Thold 20 ns
Output pin delay time |Tdelay 50 ns

Supply Oscillator Crystal :

VDD to 3V Fxt | One Cycle with two clocks DC 4.0 MHz
VDD to 5V DC 12.0 | MHz
RC: VDD to 5V F R:5.0KQ, C: 39pf F.£20%| 602 | F, +20% | KHz
Tnput Leakage Current T [ Va= VoV T | pA
for input pins
Input High Voltage Vi 20 \%
Input Low Voltage Vo 0.8 \Y
Input High Threshold Voltage Viur | RESET, TCC 2.0 \%
Input Low Threshold Voltage | V. | RESET, TCC 0.8 \Y
Clock Input High Voltage Vix | OSCI 3.5 \Y
Clock Input Low Voltage V.. | OSCI 15 Vv
Output High Voltage Vom | Iog=-10.0mA 2.4 \Y
(Port 5,6)
Output Low Voltage Vour | Io.=7.0mA 0.4 Vv
(P50~P53,P60~P63,P66~P67)
Output Low Voltage Vo | Ioo=10.0mA 0.4 Vv
(P64,P65)
Pull-high current Ly Pull-high active, input pin at Vo -50 |-100| -240 HA
Pull-down current Ly Pull-down active, input pin at V 25 50 120 UA
Power down current sB All input and 1/0 pins at V , output 1 HA
pin floating, WDT enabled
Operating supply current I, | RESET='High', Fosc=32KHz(Crystal
(Vpp=3V) type, CLKS="0"), output pin floating, 15 30 MA
input pins at V|, , WDT disabled
Operating supply current I, | RESET=High', Fosc=32KHz(Crystal
(Vpp=3V) type,CLKS="0"), output pin floating, 20 35 HA
input pins at VDD , WDT enabled
Operating supply current I.; | RESET=High', Foscs4MHz (Crystal
type,CLKS="0"), output pin floating 2 mA
Operating supply current I... | RESET=High', Fosc=12MHz (Crystal
type,CLKS="0"), output pin floating 4 mA
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