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1
EM78P468L 8 RISC
WDT RAM ROM
1/0 7
13 ID
OTP-ROM EM78P468L
Writer
2
CPU
[ :
< 1.9V ~55V. (0C~+707C)
< :21V ~55V./(at -40°C~+85TC),
[ : DC ~ 10MHz
)
< RC PLL
< RC
) 272 SRAM
< 144
< 128 RAM
® 4K*13 ROM
® 28 /0
< 12 1/0
< 16 /O LCD segment
® 8
® 3 /
o 1 /PWM
® 4 8 /
< 1
< 2 HPWT
) , HHS Normal , Green
)
» Normal CPU (Fm)
> Green CPU (Fs)
> ldle CPU LCD
> Sleep
o Idle Sleep P6 P8
® 38 3 5
< TCC 1 2
< INTO INT1 P6

EM78P468L
8-BIT OTP MCU

CMOS
/ LCD

EMC

LPWT IR

Idle

(Fm)
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) ;
< Dice form : 59 pin
< QFP-64 pin : EM78P468LQ(Body 14mm*20mm)
< LQFP-64 pin:EM78P468LAQ(Body 7mm*7mm)
< LQFP-44 pin : EM78P468LBQ(Body 10mm*10mm)
< QFP-44 pin : EM78P468LCQ(Body 10mm*10mm)
LCD

® 4 common
® 32 segment
® 1/3 1/2hias
® 1/4 13 1/2duty
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1 (a) QFP64
I/O type
VDD 29 [ *
GND 26 | *
*RC .
R-OSCI 27 | *PLL 0.01uF
* 0.01uF
PLL
0SCO 28 o)
*RC .
. * 32.768KHz
Xin 30 | ‘RC
* 32.768KHz
Xout 31 o) " RO
IRESET 25 | /RESET
* /0 &
P5 4/INTO 3 o INTO I0C71 7 INT_EDGE)
P5.5/INT1 33 . INTA
* Sleep Idle
* /0 &
P5.6/TCC 34 /0 * TCC NORMAL
GREEN IDLE
* /0 & IR
P5.7/IROUT 37 110 . DOMA/SV.
P6.0 i 4%
~ 38~45 110 * & & .
P6.7 * SLEEP IDLE
COM3~0 17~20 0] * LCD common
SEGO0~SEG15 16~1 @) * LCD segment
SEG16/P7.0 64
~ ~ O/(I/O) |* LCD segment /10
SEG23/P7.7 57
SEG24/P8.0 56 * LCD segment /0
~ ~ * 110 SLEEP
SEG30/P8.6 50 /(o) IDLE
SEG31/P8.7 46 * /O
VB 21 * LCD bias
VA 22 * My LCD bias A
VLCD2 23 /0 (Power) [* LCD bias '
VLCD3 24 /O (Power) [* LCD bias
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1 (b) QFP44 LQFP44
PIN PIN number | 1/Otype Description
VDD 18 I *
GND 15 I *
*RC .
R-OSCI 16 I *PLL 0.01uF
* 0.01uF
PLL
0SCO 17 0
*RC
. * 32.768KHz
Xin 19 I *RC
* 32.768KHz
X 2
out 0 @) *RC
/RESET 14 [ /RESET
* I/0 &
P5.4/INTO 21 e INTO I0C71 7 INT_EDGE)
P5.5/INT1 22 I
5.5/ /0 * INT1
* Sleep Idle
* I/10 &
PS.6/TCC 23 Vo * NORMAL GREEN IDLE
* I/0 & IR
P5.7/IROUT 24 I/0 . 20MA/5Y.
P6.0 * I/0
~ 25~32 I/O * & & .
P6.7 * SLEEP IDLE
COM3~0 6~9 0] * LCD common
SEG11~SEG14 5~2 @) * LCD segment
SEG16/P7.0 1
SEG17/P7.1 44 O/lI0) | LCD segment o
SEG23/P7.7 38
SEG24/P8.0 37 * LCD segment I/0
" ~ oN(I/O) I/O SLEEP IDLE
SEG31/P8.4 33
* I/O
VB 10 @) * LCD bias
VA 11 @) * M LCD bias dEFPTE
VLCD2 12 0 * LCD bias ‘
VLCD3 13 @) * LCD bias
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CPU Data RAM

Timing Control

LCD driver |:> LCD

g 307

ROM IO PORT <:> /0
Oscillator
IR/PWM
PLL/Crystal/RC
Timer/
Counter
S o
[}
o9 c 3
x 8 < R
Oscillator Timing . . ROM — R2 STACK
Control P WDT timer
A Y
. Interruption
o register
R1 (TCO)
A Interruption
control \
Control w ake-up on I/ General RAM -
o A Instruction
port
[ decoder
A R4
Y Y \
Data & Control BUS
A A A 4 A A
Y Y A A Y Y
128 byte
Data RAM LCD RAM <-|\ PORTS PORT6 PORT7 PORT8
R R R R
+ + I0C5 5 10C6 6 10C9 7 I0C9 8
Common Segment
driver driver
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4.1

EM78P468L

1) RO
RO RO
RAM R4 RAM
2) Rl TCC
TCC
/
3) R2 PC
3
“ IMP” 10
“ CALL” PC 10 PC+1
“ RET” “ RETLK” “ RETI” PC
“ MOVR2 A” A PC PC
“ ADDR2 A” PC .
“ IMP” ¢ CALL” PC A10~Al11
Pe | [ ]
~T Resetv ector
CALL TCC overflowinterrupt v ector
| 00 PAGEO 0000~03FF RET Exteral INTO pininterrupt v ector
~ RETL = —
[ o1 PAGE1 0400~07FF |eg— RET TR Exteral INT1 pininterruptv ector
Counter 1 underflow interrupt v ector
| 10 PAGE2 0800~0BFF |<— STACKLEVEL2 -
Counter 2 underflow interrupt v ector
| 11 PAGE3 0CO0~OFFF |<— STACKLEVELS high pulse width timer underflow interrupt vector
STACK LEVEL4
low pulse width timer underflow interrupt v ector
STACK LEVELS
Port 6,Port8 pin change wake-up interrupt v ector
STACKLEVEL6
STACKLEVEL7
STACKLEVELS8
On-ChipProgrammemory
3

R3

000H
003H
006H
009H
00CH
00FH
012H
015H
018H

FFFH

8-BIT OTP MCU

9 10
PSO~PSL

T

c

s

<

1]

3

S

<

<

Q

o
\/
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ADDRESS
0 0 |RO(IndirectAddressing Register)
01 |R1(TCC:TimeClock Counter) R5 bit 0->0 R5 bit 0->1
02 | R2(PC:Program Counter) controlregisterpage0 controlregisterpage 1
0 3 | R3(Status Register)
04— R4 (RAMselect register)
05 |R5(Port5&I0CPAGE) 10C50 (Port5 I/Ocontrol & LCD segment)
06 |R6(Port6) 10CB60 (Port6 I/Ocontrol) 10C61(Wakeup &P5.7 sink current)
07 |R7(Port7) 10C70(Port7 1/Ocontrol) 10C71(TCC & INTOcontrolregister)
08 |[R8(Port8) 10C80(Port8 1/Ocontrol) 10C81(WDTcontrolregister)
09 [R9(LCDcontrol register) 10C90 (128 by teRAM addressl ) 10C91(Counter1,2control)
0OA |RA(LCD address) — IOCAO (128by te RAM databufferl) I0CA1(high/low pulse width timer control)
0B [RB(LCD databuffer) — I0OCBO(Counter 1preset) 10CB1(Port 6 pull-highcontrol)
0 C | RC(RegisterCounterenable) I0CCO(Counter2preset) 10CC1(Port 6open drain control)
0D |RD(CPUmode, PLL, Boostercontrol) 10CDO (High-pulsewidth timerpreset) 10CD1(Port 8 pull-highcontrol)
0 E | RE(PinofIR,INT0/1,TCCcontrol) IOCEO (Low-pulse width timer preset) IOCE1(Port 6 pull-down control)
0 F | RF (interrupt status register) IOCFO (interruptmask register)
10
| 16 byte common register LCD RAM 4*32 bits
1F
20
. bank 0 ~bank 3 »| 128 byte data RAM
32 byte common register
3F
4
4) R3
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
-- PS1 PS0O T P Z DC C
7
5 PSO ~ 6 PS1
PS1 PSO Program memory page (Address)
0 0 Page 0
0 1 Page 1
1 0 Page 2
1 1 Page 3
PS0~PS1 PAGE ( PAGE 1)
PS1~PS0 "JMP" "CALL" (
MOV R2, A) PS0~PS1 11 12
RET (RETL, RETI) PS0~PS1 PS0~PS1
4 T “SLEP” “ WDTC” “r WDT
1] O”
EVENT T P REMARK
WDT wake up from sleep mode 0 0
WDT time out (not sleep mode) 0 1
/RESET wake up from sleep 1 0
Power up 1 1
Low pulse on /RESET X X X: don't care
3 P “ WDTC” “ 17 “ SLEP’
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“ g
2 Z
1 DC
0 C
5 R4 RAM
7~6 4 BANK
4 “ BANK” BANK
5~0 64
6) R5 PORTS5
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R57 R56 R55 R54 -- -- -- IOCPAGE
7~4 4 P5 /10
3~1
O(IOCPAGE) |OC5~IOCF 0 0 1 1
7) R6 PORT6
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R67 R66 R65 R64 R63 R62 R61 R60
7~0 P6 /O
8) R7 PORTY
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R77 R76 R75 R74 R73 R72 R71 R70
7~0 P7 /O
9) R8 PORTS8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R87 R86 R85 R84 R83 R82 R81 R80
7~0 P8 /O
10) R9 LCD
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
BS DS1 DSO LCDEN -- LCDTYPE| LCDF1 LCDFO
7 BS LCD hias 0/1->(1/2bias)/(1/3bias)
6 5 DS1 0 LCD duty
DS1 DS0 LCD duty
0 0 1/2 duty
0 1 1/3 duty
1 X 1/4 duty
4 LCDEN LCD 0/1-> /
LCD common/segment
3
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2 LCDTYPE LCD

0O A
1 B
1 0 LCDF1 0O LCD
LCD frame frequency (Fs=32.768KHz)
LCDFL LCDRO 1/2 duty 1/3 duty 1/4 duty
0 0 Fs/(256*2)=64.0 | Fs/(172*3)=63.5 | Fs/(128*4) =64.0
0 1 Fs/(280*2)=58.5 | Fs/(188*3)=58.0 | Fs/(140*4) =58.5
1 0 Fs/(304*2)=53.9 | Fs/(204*3)=53.5 | Fs/(152*4) =53.9
1 1 Fs/(232*2)=70.6 | Fs/(156*3)=70.0 | Fs/(116*4) =70.6
Fs
11) RA(LCD )
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 LCD A4 [ LCD A3 [ LCD A2 [ LCD A1 [ LCD_A0
7~5 1] 0”
4~0 LCDA4~0 LCDRAM
RA RB (LCD data buffer)
: : . . Bit 3 Bit 2 Bit 1 Bit0 | Segment
(LCD address)|Bit 7|Bit 6 |Bit 5|Bit 4 (LCD_D3)|(LcD_D2)|(Lcp b1)l(Lep. Do)
00H -- -- -- -- SEGO
01H - - - - SEG1
02H - - - - SEG2
| |
- - - - SEG29
1EH - - - - SEG30
1FH - - - - SEG31
Common X X X X COM3 COM2 COM1 COMO

12) RB LCD
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
— — — —  |LCD D3|LCD D2|LCD D1|LCD DO
7~4

3~0 LCD D3-0 LCD

13) RC

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
- - - - LPWTEN |HPWTEN | CNT2EN | CNT1EN

7 "o

6

5 "o

4

3 LPWTEN
0
1
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2 HPWTEN
1 CNTZ2EN 2
0 CNTI1EN 1
14) RD PLL
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- CLK2 CLK1 CLKO IDLE BF1 BFO CPUS
7
6~4(CLK2~0) PLL code option
CLK2 CLK1 CLKO Main clock
0 0 0 32.768K*130=4.26 MHz
0 0 1 32.768K*65=2.13 MHz
0 1 0 2.13MHz/2
0 1 1 2.13MHz/4
1 - - 32.768K*244=8 MHz
3 ldle “SLEP’
IDLE=* 0" +SLEP =>deep
IDLE=" 1" +SLEP =>idle
*SLEP NOP
IDLE . IDLE ="1" +SLEP + NOP
SLEEP . IDLE ="0" +SLEP + NOP
2 1(BF1,0) LCD
BF1 BFO Booster frequency
0 0 Fs
0 1 Fs/4
1 0 Fs/8
1 1 Fs/16
0 CPU o/1-> fs / fm
CPUS=0 CPU

This specification is subject to change without prior notice. 14
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8-BIT OTP MCU

Code option
HLFS=1 RESET
Normal Mode )

Code option
fm:oscillation HLFS=0
fs:oscillation

it must delay a little times for the main CPU: usingfosc
oscillation stable w hile your system timing
control is conscientious
CPUS="0"
CcPUS="1"
IDLE="0" IDLE="1"

SLEEP Mode +SLEP GreenMode +SLEP IDLE Mode
Fm:stop fm:stop fm:stop
Fs: stop ) fs:oscillation ¢ fs:oscillation
CPU: stop w akeup CPU: usingfs w akeup CPU: stop

The w ake up time from sleep to green mode is
approximately 18ms+16*1/fs

mode is 16*1/fs

The w ake up time fromidle to green

5 CPU
15) RE IR &P5
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
IRE HF LGP -- IROUTE | TCCE EINT1 EINTO
IRE
0 P5.7/IROUT
50 7
1
HF
0 PWM
IROUT
1 IR
5 LGP
0
1 IROUT
IROUTE P5.6/IROUT
0 P57 110
1 IROUT 110 P57 10C5 7
2 TCCE P5.6/TCC
0 P56 110
1 TCC 110 P56 10C5 6
1 EINT1 PS5/INT1
0 P55 110

10C

1] OH

111
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1 /0 P55 IOC5 5 “r
0O EINTO P5.4/INTO
0 P54 /0
1 /0 P54 10C5 4 “ 1
16) RF
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ICIF LPWTF | HPWTF | CNT2F | CNT1F | INT1F | INTOF TCIF
7 ICIF P6 P8 P6 P8 “ 1
6 LPWTF
5 HPWTF
4 CNT2
3 CNT1
2 INT1F INT1
1 INTOF INTO
0 TCIF TCC TCC “r
17) R10~R3F
R10~R1F R20~R3F Bank0~3
4.2
1) A
¢
¢
2) 10C50 P51/0 & P7 P8 LCD segment
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
I0C57 | 10C56 | 10C55 | 10C54 | P8HS P8LS P7HS P7LS
7~4 10C57~4 P51/0
0 1/0
1 1/0
3 PBHS SEGxx/P8.x P81/0 LCD  segment
0 P8.4~P8.7 /O
1 LCD  segment (SEG28~SEG31)
2 P8LS SEGxx/P8.x P81/0 LCD  segment
0 P8.0~P8.3 /O
1 LCD  segment (SEG24~SEG27)
1(P7THS) SEGxx/P7.x P71/0 LCD  segment
0 P7.4~P7.7 /O
1 LCD  segment (SEG20~SEG23)

This specification is subject to change without prior notice.
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0 P7LS SEGxx/P7.x P71/0 LCD  segment
0 P7.0~P7.3 /O
1 LCD  segment (SEG16~SEGL19)
3) 10C60 P61/O
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
10C67 10C66 10C65 10C64 10C63 10C62 10C61 10C60
0 10C60 ~ 7 10C67 P6I/O
0 1/O
1 1/O
4) 10C70 P71/0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
I0C77 | 10C76 | 10C75 | 10C74 | 10C73 | 10C72 | 10C71 | 10C70
0 1I0C70 ~ 7 10C77 P71/10
0 /O
1 /O
5 10C80 P8I1/O
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
10C87 10C86 10C85 10C84 10C83 10C82 10C81 10C80
0O 10C80 ~ 7 10C87 P8I/O
0 /0
1 1/O
6) 10C90 128 RAM
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 RAM_A6 | RAM_A5 | RAM_A4 | RAM_A3 | RAM_A2 | RAM_A1 [RAM A0
0~7 128 RAM
7) 10CAO0 128 RAM
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RAM D7 | RAM D6 | RAM_D5 | RAM_D4 | RAM_D3 | RAM_D2 | RAM_D1 [ RAM_D0
0~7 128 RAM
8) 10CBO 1
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0~7 1 I0C91
9) 10CCO 2
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

This specification is subject to change without prior notice.

17

04.10.2004 (V1.0)



EM78P468L
8-BIT OTP MCU

0~7 2 I0C91
2 FT
o Fr
(Fearrier) = 2 * (preset _ value +1) * prescaler
10) 10CDO
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
7~ 0 IOCDO
IOCA1
PWM IR
I__r
__ prescaler * (preset _ value +1)
== =
11) 10CEOQ
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
7~ 0 IOCE
IOCA1
PWM IR
FT
prescaler * (preset _value+1)
FT
12) I0CF0
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ICIE LPWTE | HPWTE | CNT2E | CNT1E INT1E INTOE TCIE
7~ 0
0
1
IOCFO /
13) 10C61
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IROCS -- -- -- /WUES8H | /WUESL | /WUE6H | /WUEG6L
i 7 1 IROCS : IROUT/PORTS.7 it V=~ [ P i -
P5.7/IROUT Sink current
IROCS VDD=5V VDD=3V
0 10 mA 6 mA
1 20 mA 12 mA
6 5 4
This specification is subject to change without prior notice. 18 04.10.2004 (V1.0)
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3 /WUEBH 0/1=> / P8.4~P8.7
2 /WUESBL 0/1=> / P8.0~P8.3
1 /WUESH 0/1=> / P6.4~P6.7
0 /WUE8BH 0/1=> / P6.4~P6.7
* Port 6 port 8
14) 10C71 TCC
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INT EDGE INT TS TE PSRE | TCCP2 | TCCP1 | TCCPO
7 INT_EDGE
0 P54 INTO
1 P54 INTO
6 INT
0 DISl “ o
1 ENI RETI “ 71
TS TCC
0
1 TCC TCC
4 TE TCC
0 TCC
1 TCC
3 PSRE
0 TCC 1 1
1 TCCPO~TCCP2
0 TCCPO ~2 TCCP2 TCC
TCCP2 TCCP1 TCCPO TCC rate
0 0 0 1:2
0 0 1 1:4
0 1 0 1:8
0 1 1 1:16
1 0 0 1:32
1 0 1 1:64
1 1 0 1:128
1 1 1 1:256
15) 10C81
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - WDTE | WDTP2 | WDTP1 | WDTPO
- 4
3 WDTE
0 WDT
1 WDT
0O WDTPO ~ 2 WDTP2 WDT
| WDTP2 | WDTP1 | WDTPO | WDTrate |

This specification is subject to change without prior notice.
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0 0 0 1:1
0 0 1 1:2
0 1 0 1:4
0 1 1 1:8
1 0 0 1:16
1 0 1 1:32
1 1 0 1:64
1 1 1 1:128
16) 10C91 1 2
7 CNT2S 2 0/1>F<YFm
Fs. Fm
6~4 CNT2P2~0 2
CNT2P2 CNT2P1 CNT1PO Counter 2 scale
0 0 0 1:2
0 0 1 1:4
0 1 0 1:8
0 1 1 1:16
1 0 0 1:32
1 0 1 1:64
1 1 0 1:128
1 1 1 1:256
3 CNT1S 1 0/1>F<YFm
Fs: Fm
2~0 CNT1P2~0 1
CNT1P2 CNT1P1 CNT1PO Counter 1 scale
0 0 0 1:2
0 0 1 1:4
0 1 0 1:8
0 1 1 1:16
1 0 0 1:32
1 0 1 1:64
1 1 0 1:128
1 1 1 1:256
17) I0CA1
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CNT2S | CNT2P2 | CNT2P1 | CNT2P0 | CNT1S | CNT1P2 | CNT1P1 | CNT1PO
7 LPWTS 0/1>F9Fm
Fs: Fm
6~4 LPWTP2~0
LPWTP2 LPWTP1 LPWTPO Low--pulse width timer scale
0 0 0 1:2
0 0 1 1:4
0 1 0 1:8
0 1 1 1:16
1 0 0 1:32
1 0 1 1:64
1 1 0 1:128

This specification is subject to change without prior notice.

20

04.10.2004 (V1.0)



1 | 1 | 1 1:256
3 HPWTS 0/1>Fs/Fm
Fs. Fm
2~0 HPWP2~0
HPWTP2 HPWTP1 HPWTPO High-pulse width timer scale
0 0 0 1:2
0 0 1 1:4
0 1 0 1:8
0 1 1 1:16
1 0 0 1:32
1 0 1 1:64
1 1 0 1:128
1 1 1 1:256
18) IOCB1 P6
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PH67 PH66 PH65 PH64 PH63 PH62 PH61 PH60
7~ 0 P6
0 P6.x
1 P6.x
19) IOCC1 P6
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OP67 OP66 OP65 OP64 OP63 OP62 OP61 OP60
7~ 0 P6
0 P6.x
1 P6.x
20) IOCD1 P8
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PH87 | PH86 | PH85 | PH84 | PH83 | PH82 | PH81 PH80
O~ 7 P8
0 P8x
1 P8.x
21) IOCE1 P6
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PL67 PL66 PL65 PL64 PL63 PL62 PL61 PL60
7~ 0 P6
0 P6.x
1 P6.x

This specification is subject to change without prior notice.
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43TCC/WDT
8 TCC WDT I0C71
TCCPO~TCCP2 TCC 10C81 WDTPO~WDTP2
WDT “ WDTC" * SLEP WDT 7
TCC/WDT
R1 TCC 8 / TCC
TCC TCC
TCC 1 TCC TCC
TCC 1
Normal Green Idle
WDT WDT Normal Green
WDT WDT *256/ (Fs/2)
DataBus
Instruction Clock TCC (R1)
L?r? MUX  —» Prescaler 1 8 to 1 MUX
PSRE TCCR2~0 TCCoverflow interrupt
TE (IOC71) T Register of 10C 71
TS (I0C71)
7a TCC
WDT —P» 8 bit counter
Fs
WDTE (10C81) 8 to 1 MUX <¢—{ Prescaler [-¢—— (Sub oscillator)
. WDTP2~0
WDT Time out (Register of I0C81)
b WDT

This specification is subject to change without prior notice. 22 04.10.2004 (V1.0)



WDT

START

Use WDT function ?

EM78P468L

A

Code option Word 0 to "0"

Enable WDT function : set bit 7 of

Disable WDT function : set bit 7 of
Code option Word 0 to "1"

Y

Setting WDT prescaler
(10CB81 register)

'

Enable WDT
(bit 3 of I0OC81)

WDTtime= prescaler{256/Fs
Fs: sub-oscillator frequency

TCC

START

TCC clock source?

from Instruction Cycle

External/ instruction cycle

v

8-BIT OTP MCU

*set clock source from external TCC pin
(set bit 4 of IOC71 to "1")

*set P5.6/TCC for TCC input Pin
('setbit 2 of RE to "1" and set bit 6 of IOC 50 to "1")

*choose TCC pin operation edge
(set by bit 4 of IOC71)

*choose TCC prescaler
(set by bit 0 to bit 3 of IOC71)

‘4

*choose TCC clock source from instruction cycle
(set bit 4 of IOC71 to "0")

*choose TCC prescaler
(set by bit 0 to bit 3 of IOC71)

D

* Enable TCC interrupt Mask
(set bit 0 of IOCFO to "1")

*Clear TCC interrupt Flag
(set bit 0 of RF to "0")

'

Enable TCC to start count
(use ENI instruction)

This specification is subject to change without prior notice.
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4.41/0
/0 5 6 7 8 /0 6 8
6 6
6 8
1/0 /0 |OC5~10C8 “
o " 1/0 1/0 /0 8
L
S
_ o CLK¢—— PCWR
—a L
T
Q %’: D ' ] 10D
_ g CLK¢—— FDWR
—la L
‘ PDRD
y -
U =
X
8 P5 P6 P7 P8 1/O I/0
4.5
o
® WDT
® /RESET
1.9v CPU
RESET
o
® R2
° 1/O
® TCC/WDT
° R3 56 R4
® |0C71 6 INT
° 2
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2
Address | Name Reset Type Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Bit Name 10C57 I0C56 | I0C55 | 10C54 P8HS P8LS P7HS P7LS
Power-On 1 1 1 1 0 0 0 0
N/A I0C50 | /RESET and WDT 1 1 1 1 0 0 0 0
Wake-Up from Pin = P P = P = = P
Change
Bit Name 10C67 10C66 | 10CB5 | 10C64 | 10CB3 | 10C62 | 10CH1 10C60
Power-On 1 1 1 1 1 1 1 1
N/A I0C60 | /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin = P P = P = = =
Change
Bit Name 10C77 I0C76 | IOC75 | I0C74 | I0C73 | 10C72 | 10C71 10C70
Power-On 1 1 1 1 1 1 1 1
N/A I0C70 | /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin = P P = P = P =
Change
Bit Name 10C87 10C86 | 10C85 | 10C84 | 10C83 | 10C82 | 10C81 10C80
Power-On 1 1 1 1 1 1 1 1
N/A I0C80 | /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin = P P = P = P =
Change
Bit Name X RAM_A6 | RAM_A5 | RAM_A4 |RAM_A3 [RAM_A2 | RAM_A1 |RAM_A0
Power-On 0 0 0 0 0 0 0 0
N/A I0C90 | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin = P P = P = = P
Change
Bit Name RAM_D7 |RAM_D6|RAM_D5|RAM_D4|RAM D3 |RAM_D2|RAM_D1|RAM_DO
Power-On 0 0 0 0 0 0 0 0
N/A IOCAO | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin = P P = P = = P
Change
Bit Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Power-On 0 0 0 0 0 0 0 0
N/A IOCBO | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin P P P = = P
Change
Bit Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Power-On 0 0 0 0 0 0 0 0
N/A I0CCO | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin P P P = P =
Change
Bit Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Power-On 0 0 0 0 0 0 0 0
N/A I0CDO | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin P P = P = P =
Change
Bit Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Power-On 0 0 0 0 0 0 0 0
N/A IOCEO | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin P P = P = P =
Change
Bit Name ICIE LPWTE | HPWTE | CNT2E | CNT1E | INT1E | INTOE TCIE
Power-On 0 0 0 0 0 0 0 0
N/A IOCFO | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin P P = P = P =
Change
Bit Name IROCS X X X /WUES8H | /WUESL | /WUE6H | /WUE6L
Power-On 0 U U U 0 0 0 0
N/A 10C61 /RESET and WDT 0 U U U 0 0 0 0
Wake-Up from Pin = U U U P = P P
Change
N/A 10C71 Bit Name INT_EDGE INT TS TE PSRE | TCCP2 | TCCP1 | TCCPO
Power-On 1 0 1 1 1 1 1 1
/RESET and WDT 1 0 1 1 1 1 1 1
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Address | Name Reset Type Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Wake-Up from Pin p p p p p p P P
Change
Bit Name X X X X WDTE | WDTP2 | WDTP1 | WDTPO
Power-On u U U U 0 1 1 1
N/A 10C81 /RESET and WDT ] U U U 0 1 1 1
Wake-Up from Pin U U U U P = P =
Change
Bit Name CNT2S | CNT2P2 | CNT2P1 | CNT2P0 | CNT1S |CNT1P2 | CNT1P1 | CNT1PO
Power-On 0 0 0 0 0 0 0 0
N/A 10C91 /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin = = = = = = = =
Change
Bit Name LPWTS |[LPWTP2|LPWTP1|LPWTPO | HPWTS |HPWTP2 |HPWTP1|HPWTPO
Power-On 0 0 0 0 0 0 0 0
N/A IOCA1 | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin P = = = = = = =
Change
Bit Name PH67 PH66 PH65 PH64 PH63 PH62 PH61 PH60
Power-On 0 0 0 0 0 0 0 0
N/A IOCB1 | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin = = = = = = = =
Change
Bit Name OoP67 OP66 OP65 OP64 OP63 OP62 OP61 OP60
Power-On 0 0 0 0 0 0 0 0
N/A I0CC1 | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin = = = = = = = =
Change
Bit Name PH87 PH86 PH85 PH84 PH83 PH82 PH81 PH80
Power-On 0 0 0 0 0 0 0 0
N/A I0CD1 | /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin = = = = = = = =
Change
Bit Name PL67 PL66 PL65 PL64 PL63 PL62 PL61 PL60
Power-On 0 0 0 0 0 0 0 0
N/A IOCE1 |/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin = = = = = = = =
Change
Bit Name X X X X X X X LVDE
Power-On u U U U U U U 0
N/A IOCF1 | /RESET and WDT U U U U U U U 0
Wake-Up from Pin U U U U U U U =
Change
Bit Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Power-On u U U U U U U U
0x00 RO(IAR) |/RESET and WDT P P P P P P P P
Wake-Up from Pin P = = = =
Change
Bit Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Power-On 0 0 0 0 0 0 0 0
0x01 R1(TCC) |/RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin = P = = = = = =
Change
Bit Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Power-On 0 0 0 0 0 0 0 0
0x02 R2(PC) |/RESET and WDT 0 0 0 0 0 0 0 0
Wakec-:%zr:‘g;m Pin Jump to address 0x0018 or continue to execute next instruction
Bit Name X PS1 PS0 T P z DC C
Power-On u 0 0 1 1 U U U
0x03 R3(SR) | /RESET and WDT U 0 0 t P P P
Wake-Up from Pin U P P t t = = =
Change
0x04 R4(RSR) Bit Name Bank1 Bank0 - - - - - -
Power-On 0 0 U U U U U U
/RESET and WDT 0 0 P P P P P P
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Address | Name Reset Type Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Wake-Up from Pin p P P P P P P P
Change
Bit Name R57 R56 R55 R54 X X X I0CPAGE
Power-On 1 1 1 1 U U U 0
0x05 R5 /RESET and WDT 1 1 1 1 U U U 0
Wake-Up from Pin p P P = U U U =
Change
Bit Name R67 R66 R65 R64 R63 R62 R61 R60
Power-On 1 1 1 1 1 1 1 1
0x06 R6 /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin p P P = P = = =
Change
Bit Name R77 R76 R75 R74 R73 R62 R71 R70
Power-On 1 1 1 1 1 1 1 1
0x7 R7 /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin p P P = P = = =
Change
Bit Name R87 R86 R85 R84 R83 R82 R81 R80
Power-On 1 1 1 1 1 1 1 1
0x8 R8 /RESET and WDT 1 1 1 1 1 1 1 1
Wake-Up from Pin p P P = P = = =
Change
Bit Name BS DS1 DS0 LCDEN X LCDTYPE| LCDF1 | LCDFO
Power-On 1 1 0 0 U 0 0 0
0x9 R9 /RESET and WDT 1 1 0 0 U 0 0 0
Wake-Up from Pin p P P = U = = =
Change
Bit Name X X X LCD A4 |LCD A3 |LCD A2 |LCD A1|LCD A0
Power-On 0 0 0 0 0 0 0 0
OxA RA /RESET and WDT 0 0 0 0 0 0 0 0
Wake-Up from Pin p P P = P = = =
Change
Bit Name X X X X LCD D3|LCD D2|LCD D1|LCD DO
Power-On u U U U 0 0 0 0
0xB RB /RESET and WDT U U U U 0 0 0 0
Wake-Up from Pin U U U U P = = =
Change
Bit Name LVDEN LV LVDF LVD |LPWTEN|HPWTEN [CNT2EN |CNT1EN
Power-On 0 1 0 0 0 0 0 0
0xC RC /RESET and WDT 0 1 0 0 0 0 0 0
Wake-Up from Pin p P 0 = P = P =
Change
Bit Name X CLK2 CLK1 CLKO IDLE BF1 BFO CPUS
Power-On U 0 0 0 1 0 0 *1
0xD RD /RESET and WDT U 0 0 0 1 0 0 *1
Wake-Up from Pin U P P = P = P P
Change
Bit Name IRE HF LGP X IROUTE | TCCE EINT1 EINTO
Power-On 0 0 0 U 0 0 0 0
OxE RE /RESET and WDT 0 0 0 U 0 0 0 0
Wake-Up from Pin p P P U P = = =
Change
Bit Name ICIF LPWTF | HPWTF | CNT2F | CNT1F | INT1F INTOF TCIF
RF Power-On 0 0 0 0 0 0 0 0
OxF /RESET and WDT 0 0 0 0 0 0 0
(ISR) Wake-Up fi Pi
ake-Up trom Fin N P P P P P P P
Change
Bit Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Power-On U U U U U U U U
0x10~0x3F | R10~R3F | /RESET and WDT U U U U U U U U
Wake-Up from Pin = P P = P = = =
Change
X ) P
t R3 N 1= P=
1 code option HLFS
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SLEEP IDLE
Wakeup signal Sleep mode Idle mode Green mode Normal mode
*2
TCC time out Wake-up
IOCF bit0=1 X + interrupt Interrupt Interrupt
+ next instruction
. Wake-up Wake-up
INTO pin _ + interrupt + interrupt Interrupt Interrupt
IOCF bit1=1 : . . .
+ next instruction |+ next instruction
. Wake-up Wake-up
INT1 pin _ + interrupt + interrupt Interrupt Interrupt
IOCF bit2=1 : . . .
+ next instruction |+ next instruction
Wake-up
Counter 1_ X + interrupt Interrupt Interrupt
IOCF bit3=1 . .
+ next instruction
Wake-up
Counter 2_ X + interrupt Interrupt Interrupt
IOCF bit4=1 . .
+ next instruction
: . Wake-up
High-pulse timer .
IOCF bit5=1 X + mterrlupt . Interrupt Interrupt
+ next instruction
Low-pulse timer Wake-up
o X + interrupt Interrupt Interrupt
IOCF bit6=1 . .
+ next instruction
IOCF bit7=0 IOCF bit7=0
Wake-up Wake-up
+ next instruction |+ next instruction
Port6, Port 8
(input status IOCF bit7=1+ENI |IOCF bit7=1+ENI X X
change wake-up) |instruction instruction
Wake-up Wake-up
+ interrupt + interrupt
+ next instruction |+ next instruction
WDT time out X RESET RESET RESET
2 TCC IDLE
4.6
46.1
EM78P468L R-OSCI  OSCO RC
PLL R-OSCI 0.01uF
FMMD1 FMMDO
ERIC 3
This specification is subject to change without prior notice. 28 04.10.2004 (V1.0)
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3 FSMD FMMD1 FMMDO
FSMD FMMD1 FMMDO Main clock Sub-clock
0 0 0 RC type (ERIC) RC type (ERIC)
0 0 1 Crystal type RC type (ERIC)
0 1 X PLL type RC type (ERIC)
1 0 0 RC type (ERIC) Crystal type
1 0 1 Crystal type Crystal type
1 1 X PLL type Crystal type
4
Conditions VDD Fxt max.(MHz)
2.3 4
Two clocks 3.0 8
5.0 10
4.6.2 / XTAL
EM 78P468L R-OSCI 9
R-OSCO  OSCI 10
5 Cl (2
Ci1 2 AT strip cut RS
R-OSCI| —»
EM78x468x
0OSCO
9
i 7
R-OSCI J_ I} Xin J_ I
EM78x468x | XTAL I —l EM78x468x | xTAL R j
OSCOQMLI— - Xout Q\AN:Ii—H— -
Rs c2 Rs c2
10 /
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5
Oscillator :
source Oscillator Type Frequency C1 (pF) C2(pF)
455 kHz  |100~150 100~150
Ceramic Resonators 2.0 MHz |20~40 20~40
4.0MHz |10~30 10~30
Main oscillator 455KHz  |20~40 20~150
. 1.0MHz 15~30 15~30
Crystal Oscillator > OMHz 15 15
4.0MHz 15 15
Sub-oscillator |Crystal Oscillator 32.768kHz |25 25
4.6.3 RC
EM78P468L
VDD
R-OSCI %
or Xin
EM 78P468N
11
6
Pin Rext Average Fosc 5V, 25°C | Average Fosc 3V, 25°C
51k 2.2221 MHz 2.1972 MHz
R-OSCI 100k 1.1345 MHz 1.1203 MHz
300k 381.36KHz 374.77 KHz
Xin 2.2M 32.768KHz 32.768KHz
1. QFP
2.
3. +30%
4.7
EM78P468L 1.6vV~1.8V
VDD 50ms
47.1
14 RC
/IRESET
R 40K /IRESET 0.2v
C R1

EM78P468L
8-BIT OTP MCU

VDD
+ SuA

This specification is subject to change without prior notice.
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ESD IRESET
Yoo +* »
RESET R D
EMIEP46EH Rin
1
12 -
4.7.2
Vdd VDD
13 14
VoD
EM7EP468H
RESET
100K, 114554
13 - 1
VDD + » -0
E M7 8P 468H R é
@1
RESET
R3 R2
14 - 2
4.8
EM78P468L 8
® TCC
® P54 /INTQ]
® P55 /INT1]
o 1
) 2
o
o
® P6 P8
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TCC 4 /
RF “r
IOCFO
RF IOCFO
ENI DIS
0003H~0018H
EM78P468L 3
ACC R3
ACC R3
] N R >
— -
15
3
Interrupt vector Interrupt status
0003H TCC overflow interrupt.
0006H External interrupt P5.4/INTO pin
0009H External interrupt P5.5/INT1 pin
000CH Counter 1 underflow interrupt
000FH Counter 2 underflow interrupt
0012H High-pulse width timer underflow interrupt
0015H Low-pulse width timer underflow interrupt
0018H Port 6, Port 8 input status change wake-up
49LCD
EM78P468L LCD 32 segments 4 commons 4* 32
LCD LCD RAM  segment common LCD
NORMAL GREEN IDLE
LCD duty bias segment common LCD
LCD duty
R9 LCD LCD / bias 1/2 1/3
duty /2 1/3 1/4 RA LCD RAM RB LCD RAM
LCD VLCD2 VLCD3
R9 LCD
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
BS DS1 DSO LCDEN -- LCDTYPE| LCDF1 LCDFO
7 BS LCD hias 0/1-> 12bias / 13bias

6 5 DS1 0 LCDduty
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DS1 DS0 LCD duty
0 0 1/2 duty
0 1 1/3 duty
1 X 1/4 duty
4 LCDEN LCD 0/1->LCD /
LCD common/segment
3
2 LCDTYPE LCD
0 A
1 B
1 0 LCDF1 0O LCD
LCD frame frequency (Fs=32.768KHz
LCDFL LCDFO 172 duty ST dl}/té 1/4)duty
0 0 Fs/(256*2)=64.0 | Fs/(172*3)=63.5 | Fs/(128*4) =64.0
0 1 Fs/(280*2)=58.5 | Fs/(188*3)=58.0 | Fs/(140*4) =58.5
1 0 Fs/(304*2)=53.9 | Fs/(204*3)=53.5 | Fs/(152*4) =53.9
1 1 Fs/(232*2)=70.6 | Fs/(156*3)=70.0 | Fs/(116*4)=70.6
Fs:
RA(LCD )
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 LCD A4 [ LCD A3 [ LCD A2 [LCD A1]|LCD A0
7~ 5 “ 0
4~ 0 LCDA4~0 LCDRAM
RA RB (L_CD data bt_Jffer) _ _

(LCD address)|Bit 7|Bit 6|Bit 5|Bit 4 (L(:BI'Dt_3|’33) (ngjjz) (Lgljtj)l) (Lg[')t_%o) Segment
00H - - -] - SEGO
01H o R SEG1
02H - | -1 - 1= SEG2

l - -1 -71- SEC|;29
1EH - | -1 - 1= SEG30
1FH - | -1 1= SEG31

Common X X X X COM3 COM2 COM1 COMO
RB LCD
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
- - - - LCD D3[LCD D2[LCD D1[LCD DO
7~ 4
3~0(Lcb_D3~0) LCD RAM
RD PLL
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
-- CLK2 CLK1 CLKO IDLE BF1 BFO CPUS
Bit 2,1 (BF1, 0): LCD
| BF1 | BFO | Booster frequency |
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0 0 Fs

0 1 Fs/4

1 0 Fs/8

1 1 Fs/16
LCD

IC RESET occur

*Set Port 7 snd Port 8 for general I/O or LCD segment (IOC50)
*itmust be set to output port when the pin of port 7 and the pin of port 8 for
LCD segemnt (IOC70 and I0C80)
Set LCD Type, duty, bias, LCD frame frequency (R9)
Set LCD Booster Frequency (RD)
Clear all LCD RAM (RAand RB)
Enable LCD function (R9)
Use LCD address and LCD data buffer to implment user's applications.
(RAand RB)
END

16 . LCD
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LCD
(1) 1/3 bias
VDD(3V)
VLCD2(2V) ﬁ_
VA
I VLCD3(1V) —_
L VB GND
(2) 1/2 bias
VDD(3V)
VLCD2(1.5V) jj_
VA
I VLCD3(1.5V) |
L VB GND
17 (Cext=0.1uf)
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CcomMo

COM1

SEGN

SEG N- COMO
ON

SEG N- COM1
OFF

1frame

1/2 bias, 1/2 duty
Atype

1frame

COMO

COM1

18

VLCD2,3
GND
VDD
VLCD2,3
GND
VDD
VLCD2,3
GND
VDD
VLCD2,3
GND
-VLCD2,3
-vDD
VDD
VLCD2,3
GND
-VLCD2,3

-vDD

LCD

VLCD2,3
- GND

---- VDD

COM2

VLCD2,3
- GND
VDD

SEGN

SEG N- COMO
ON

SEG N- COM1
OFF

- VLCD2,3
- GND
- VDD
- VLCD2,3
- GND

---- VDD

LU
]

1/2 bias, 1/3 duty
Atype

VLCD2,3

19 LCD

EM78P468L
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1frame

VDD

CcomMo VLCD2,3

,,,,,,,,,,,, GND

VDD
COM1

VLCD2,3

,,,,,,,,,,,, GND

VDD

seEgN L b VLCD2,3

,,,,,,,,,,,, GND

,,,,,,,,,,,, VDD

VLCD2,3

SEG N- COMO
ON

GND
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4.10 [PWM
EM78P468L PWM IR  PWM
/

IR IR 21 IR RE 10C90 1 2
IOCAO I0OCCO 2
10OCDO IOCEO

IROUT
2 FT 10C91
Foarrier = d
carier — 2 * (1+ decimal of counter2 presetvalue(IOCCO)* prescaler)
FT IOCAl
prescaler * (1+decimal of high pulse width timer value(IOCDO))
Thigh pulse time = FT
FT IOCA1
T _ prescaler * (1+ decimal of low pulse width timer value(IOCEQ))
low pulse time ~ FT
p| (IOCA1)
Fs Fm | High-PuI(slgCV[\jlgi)lh Timer Low-Pu(Islg(\;\llEig)th Timer
i I,
2 v Auto-reloadbuffer | | Auto-reloadbuffer
vy | e s ¥
Pr“ec-)?:(;il)er 8 bit dow n counter | | 8 bit dow n counter |<—
Ecarrier 8 8
, v v
8 bit dow n counter H/W Modulator Circuit >
IROUTpin
Auto-reloadbuffer | HF | | LGP | IRE |
Counter 28 REregister
(Iocco)
Fm: Fs:
21 IR/PWM
IROUT
221L.GP=0 HF=1 IROUT
23LGP=0 HF=0 IROUT IROUT
PWM
241L.GP=0 HF=1 IROUT IRE
IROUT
25LGP=0 HF=0 IROUT
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PWM IRE IROUT

26 LGP=1 LGP IROUT

rearier [T UL LTI Ui
e rle—>i« > o

low-pulse width high-pulse width low-pulse width high-pulse width
HF |

IRE _Slté“
rout MUY Uuuuuy L.

22 LGP=0, IROUT

reamier [T UL LTI i,
= rle—>i« > g N

low-pulse width high-pulse width low-pulse width high-pulse width

IROUT | | l L.

23 LGP=0, IROUT

Fearier T LM rrruuuign.....
Tl re——>|« >f< =

low-pulse width high-pulse width low-pulse width high-pulse width

start
IRE | [ % |Rdisable

Always high-level

24 LGP=0, IROUT
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e rle—>le > o

low-pulse width high-pulse width low-pulse width high-pulse width

Always high-level

25 LGP=0, IROUT

Fcarrier ||||||||||I|||||||||||||||||||||||||||||||||||||||||||||||||||||

T = > > >
|
|
1
|

low-pulse width Low-pulse width low-pulse width high-pulse width

| ¥ IR disable

Always high-level

26 LGP=1, IROUT

This specification is subject to change without prior notice. 40 04.10.2004 (V1.0)



EM78P468L
8-BIT OTP MCU

IRIPWM

STRAT

SET P5.7 to OUTPUT state (I0C 50) STRAT
SET P5.7 for IRIPWM Function Output Pin (RE) SET PS5.7 o OUTPUT state (10C 50)

i SET P5.7 for IRIPWM Function Output Pin (RE)
SET Counter 2 clock source and prescaler (I0C91) *

+ SET High pulse width timer, Low pulse width timer
SET High pulse width timer, Low pulse width timer source clock and prescaler (IOCA1L)
source clock and prescaler (IOCA1) *

+ High pulse width timer (I0DO0), Low pulse width timer
SET Counter 2 (I0C0), High pulse width timer (IOCEQ)preset value
(IODO0), Low pulse width timer (IOCEOQ)preset value *

+ Enable IR (RE)
Enable IR (RE) HF="0", and IRE="1"
HF="1", and IRE="1" *

+ Enable HPWT and LPWT Interrupt
Enable HPWT and LPWT Interrupt Set IOCFO and ENl instruction
Set IOCF0 and ENI instruction *

+ Enable high pul idth ti d L Ide width
Enable counter 2, high pulse width timer and Low tir:?ar ?Rcllg)J puisewl Imerand Low puide wi
pulde width timer (RC)

END END
(@) IR (b)PWM

27 IR/PWM
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4.11
EM78P468L
ID
Word1 ID
Word 1
Bit12~Bit 0
WordO OTP
Word 0
Bit12~10| Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
1 CYES | HLFS |[ENWDTB| FSMD |FMMD1|FMMDO| HLP | PR2 | PR1 PRO
12~ 10
3 “r
9 CYES JWMP CALL
01
1 2
8 HLFS
0 CPU
1 CPU
7 ENWDTB
0
1
6 FSMD
0 RC C
1 XTAL Xin Xout
5 4 FMMDO 1
FMMD1 FMMDO Main oscillator type
0 0 RC type (external R, internal C)
0 1 XTAL type (R-OSCI, OSCO)
1 X PLL type
3 HLP Green
0
1
2~ 0 PR2~PRO
PR2~PRO
PR2 PR1 PRO Protect
1 1 1 Disable
others Enable
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4.12
13-hit
2 “ MOV
R2 A" “ ADDR2 A’ PC R2
“SUBR2 A” “ BS C R2 6" “ CLRR?2
13 JM P 113 CALL” 13 RET” 113 RETL” 113 RETI ” 13 JBSH 113 \]BC” 113 JZ”
£ JZA” 13 DJ ” 13 DJZA”
1)
2) 1/0 /O
113 R”
113 b” 113 R”
113 k” 8 10
INSTRUCTION STATUS
BINARY HEX MNEMONIC OPERATION AFEECTED
0 0000 0000 0000 |0000 |[NOP No Operation None
0 0000 0000 0001 (0001 |DAA Decimal Adjust A C
0 0000 0000 0011 |0003 [SLEP 0 — WDT, Stop oscillator T,P
0 0000 0000 0100 (0004 |WDTC 0 > WDT TP
0 0000 0000 rrrr 000r oW R A — IOCR None <Note1>
0 0000 0001 0000 |0010 |[ENI Enable Interrupt None
0 0000 0001 0001 |0011 |DISI Disable Interrupt None
0 0000 0001 0010 (0012 |RET [Top of Stack] - PC None
00000 0001 0011 |0013 |RETI [Top of Stack] > PC, None
Enable Interrupt
0 0000 0001 rrrr 001r IOR R IOCR > A None <Note1>
0 0000 OArr rrrr 00rr MOV R, A A—>R None
0 0000 1000 0000 |0080 |[CLRA 0->A z
0 0000 11rr  rrrr 00rr CLR R 0—->R Z
0 0001 OOrr  rrrr O1rr SUB A, R R-A—>A Z,C,DC
0 0001 Of1rr rrrr O1rr SUB R, A R-A—>R Z,C,DC
0 0001 10rr  rrrr O1rr DECA R R-1—>A Z
0 0001 11rr  rrrr O1rr DEC R R-1 >R Z
0 0010 OOrr  rrrr 02rr OR A, R AvR > A Z
0 0010 O1rr  rrrr 02rr OR R, A AvR >R Z
0 0010 10rr  rrrr 02rr AND A R A&R S A Z
0 0010 11rr  rrrr 02rr AND R, A A&R >R Z
0 0011 OOrr  rrrr 03rr XOR A R A®DR-SA Z
0 0011 O1rr  rrrr 03rr XOR R, A A®PR >R Z
0 0011 10rr  rrrr 03rr ADD A, R A+R->A Z,C,DC
0 0011 11rr  rrrr 03rr ADD R, A A+R->R Z,C,DC
0 0100 OOrr  rrrr O04rr MOV A, R RoA Z
00100 O1rr rrrr O04rr MOV R, R R->R Z
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INSTRUCTION
BINARY HEX MNEMONIC OPERATION AE;’E‘(—'#ED

0 0100 10rr  rrrr O4rr COMA R /R—A Z
00100 11rr  rrrr 04rr COM R /R—>R Z

0 0101 OOrr rrrr 05rr INCA R R+1 > A Z
00101 Orr rrrr |05 |INC R R+1 (R Z
00101 10rr rrrr |05 [DIJZA R R-1 (A, skipif zero None
00101 2rr rrrr |05 |DJZ R R-1 (R, skipif zero None
00110 0O rrrr |06 |RRCA R SES;EAC,(?()’AU) C
00110 Olr rr |06 |RRC R Sﬁggﬁgfgl()hm C
00110 10 rr |06 |RLCA R SE%EAC’“E’(DA’(O) C
00110 1l rr |06 |[RLC R Sﬁgiﬁgfrg(l)é(o) C
00111 00 rrr |07 |SWAPA R Sgg:%gﬁgg:g’ None
00111 Olrr rrrr |07t |SWAP R R(0-3) ( R(4-7) None
00111 10rr rrrr |07 | JZA R R+1 (A, skipif zero None
00111 2rr rrer |Q7rr |JZ R R+1 (R, skip if zero None
0100b bbrr rrrr [Oxxx [BC R, b |0(R(b) None
0101b bbrr rrrr |Oxxx |BS R, b [1(R(b) None
0110b bbrr rrrr |Oxxx |IBC R, b |if R(b)=0, skip None
0111b bbrr rrrr |Oxxx |IBS R, b [if R(b)=1, skip None

PC+1 ([SP],

1 00kk kkkk kkkk |1kkk |CALL Kk (Page, k) ( PC None
1 01kk kkkk kkkk |1kkk |IMP Kk (Page, k) (PC None
11000 kkkk kkkk [18kk MOV A, k [k(A None
11001 kkkk kkkk |19kk |OR A,k |A(K(A Z
11010 kkkk kkkk |1Akk |JAND A, k |A& k(A Z
11011 kkkk kkkk |1Bkk |[XOR A, k |A(K(A Z
11100 kkkk kkkk |1Ckk |RETL Kk k (A, [Top of Stack] (PC  |None
11101 kkkk kkkk [1Dkk |SUB A, k [k-A(A Z,C,DC
11110 1000 OOkk |1E8k |PAGE Kk k->R3(6:5) None
11110 1001 OOkk [1E9K |BANK k k->R4(7.6) None
11111 kkkk kkkk |1Fkk |JADD A, k |k+A(A Z,C,DC

<= E 1>LF““}FE—?J ,JiﬁE'Jj IOC50~IOCFO 10C61~I0OCE1L -
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4.13

AC Test Input/Output Waveform

24

>< >% TESTPOINTS % ><

0.4

AC Testing : Input is driven at 2.4V for logic "1",and 0.4V for logic "0".Timing measurements are
made at 2.0V for logic "1",and 0.8V for logic "0".

RESET Timing (CLK="0")

Instruction 1]
NOP Executed
S I 5 O
//.
1/
/RESET —
|¢——— Tdrh ———pf
TCC Input Timing (CLKS="0")
Tins
CLK
TCC
Ttce
—» —»
—
n=0 2 4 6
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5.
Items Symbol Condition - Rating Unit
Min. Max.

Supply voltage VDD GND-0.3 +7.0 V
Input voltage V, Port5, Port6, Port7, Port8 GND-0.3 |VDD+0.3| V
Output voltage Vo Port5, Port6, Port7, Port8 GND-0.3 |VDD+0.3| V
Operation temperature Torr -40 85 T
Storage temperature Tsta -65 150 C
Power dissipation Pp 500 mW
Operating Frequency 32.768K 10M Hz
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EM78P468L

8-BIT OTP MCU

6.1 DC
(Ta= 25 °C, VDD= 5.0V, GND= 0QV)

Symbol Parameter Condition Min. Typ. | Max. | Unit
FXT XTAL: VDD to 5V Two cycle with two clocks 32.768K 8M 10M Hz
Fs Sub-oscillator Two cycle with two clocks 32.768 KHz

External R, internal C for R: 300K, internal capacitance 270 384 500 | KHz
xternal R, internal C for . . .
sub-oscillator R: 2.2MQ, internal capacitance 229 32.768 42.6 KHz
m :)r:r;::t Leakage Current for input VIN = VDD, GND A 0 1 uA
VIH1 | Input.Hig.h Threshold Voltage Ports 5, 6, 7, 8 24 v
(Schmitt trigger)
VILA Input I-.hgh.Threshold Voltage Ports 5, 6, 7, 8 0.8 v
(Schmitt trigger)
VIHTA Input I-_hgh_Threshold Voltage /RESET 24 v
(Schmitt trigger)
VILT Input L_ow _Threshold Voltage /RESET 0.8 Vv
(Schmitt trigger)
VIHT2 Input High Threshold Voltage |6 N0, INTH 2.4 v
(Schmitt trigger)
VILT2 Input Low Threshold Voltage |6 N0, INT1 0.8 v
(Schmitt trigger)
Output High Voltage _ _ny» B
IOH1 (Ports 5, 6, 7, 8) VOH = 2.4V, IROCS="0 10 mA
Output Low Voltage _ oy
IoL1 (Ports 5. 6, 7, 8) VOL = 0.4V, IROCS="0 10 mA
Output high voltage _ _nqn R
IOH1 (P5.7/IROUT pin) VOH = 2.4V, IROCS="1 20 mA
Output Low Voltage _ -
IOL2 (P5.7/IR OUT pin) VOL = 0.4V, IROCS="1 20 mA
IPH Pull-high current Pull-high active, input pin at GND -55 -75 -95 pA
IPL Pull-low current Pull-low active, input pin at VDD 55 75 95 pA
All input and 1/0 pins at VDD, output pin
ISB Sleep mode current floating, WDT disabled 0.5 1.5 pA
/RESET= "High', CPU OFF, sub-oscillator
ICC1 Idle mode current clock (32.768KHz) ON, output pin floating, 14 18 pA
LCD enable, no load
/RESET= "High', CPU ON, used
ICC2 Green mode current sub-oscillator clock (32.768KHz), output pin 22 30 pA
floating, WDT enabled, LCD enable
/RESET= "High', Fosc=4MHz (Crystal type,
ICC3 Normal mode CLKS="0"), output pin floating 2.2 3 mA
/RESET= "High', Fosc=10MHz (Crystal type,
ICC4 Normal mode CLKS="0"), output pin floating 3.1 4 mA
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(Ta= 25 °C, VDD= 3.0V, GND= 0V)

Symbol Parameter Condition Min. Typ. | Max. | Unit
FXT XTAL: VDD to 5V Two cycle with two clocks 32.768K 8M 10M Hz
Fs Sub-oscillator Two cycle with two clocks 32.768 KHz

External R, internal C for . . .
ERIC sub-oscillator R: 300KQ, internal capacitance 270 384 500 KHz
External R, internal C for . . .
sub-oscillator R: 2.2MQ, internal capacitance 229 32.768 42.6 KHz
L Ipr:s:t Leakage Current for input VIN = VDD, GND A 0 1 vA
VIH1 Input I-_Iigh_ThreshoId Voltage Ports 5. 6, 7, 8 18 v
(Schmitt trigger)
VILA Input L‘ow Threshold Voltage Ports 5, 6, 7, 8 0.6 Vv
(Schmitt trigger)
VIHTA Input I-.hgh.ThreshoId Voltage JRESET 18 v
(Schmitt trigger)
VILT Input L_ow _Threshold Voltage /RESET 0.6 Vv
(Schmitt trigger)
VIHT2 Input High Threshold Voltage |6 NTo, INTH 18 v
(Schmitt trigger)
VILT2 Input Low Threshold Voltage |6 |nTo, INTH 0.6 v
(Schmitt trigger)
Output High Voltage - —ny _
IOH1 (Ports 5, 6, 7, 8) VOH = 2.4V, IROCS="0 1.8 mA
Output Low Voltage _ _ny»
I0L1 (Ports 5. 6, 7, 8) VOL = 0.4V, IROCS="0 6 mA
Output high voltage _ _» _
IOH1 (P5.7/IROUT pin) VOH = 2.4V, IROCS="1 3.5 mA
Output Low Voltage _ _»
I0OL2 (P5.7/IR OUT pin) VOL = 0.4V, IROCS="1 12 mA
IPH Pull-high current Pull-high active, input pin at GND -16 -23 -30 pA
IPL Pull-low current Pull-low active, input pin at VDD 16 23 30 pA
All input and I/O pins at VDD, output pin
ISB Sleep mode current floating, WDT disabled 0.1 1 pA
/RESET= "High', CPU OFF, sub-oscillator
ICC1 Idle mode current clock (32.768KHz) ON, output pin floating, 4 8 pA
LCD enable, no load
/RESET= "High', CPU ON, used
ICC2 Green mode current sub-oscillator clock (32.768KHz), output pin 10 20 pA
floating, WDT enabled, LCD enable
/RESET= "High', Fosc=4MHz (Crystal type,
ICC3 Normal mode CLKS="0"), output pin floating 0.73 1.2 mA
This specification is subject to change without prior notice. 48 04.10.2004 (V1.0)
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6.2 AC
(Ta=- 40°C ~ 85 °C, VDD=5V+5%, GND=0V)

Symbol Parameter Conditions Min Typ Max Unit
Dclk Input CLK duty cycle 45 50 55 %
Ti Instruction cycle time Crystal type 100 DC ns

Ins —Than

(CLKS="0") RC type 500 DC ns
Ttcc TCC input period (Tins+20)/N* ns
Tdrh Device reset hold time Ta = 25°C 11.3 16.2 21.6 ms
Trst /RESET pulse width Ta = 25°C 2000 ns
Twdt Watchdog timer period Ta = 25°C 11.3 16.2 21.6 ms
Tset Input pin setup time 0 ns
Thold Input pin hold time 20 ns
Tdelay [Output pin delay time Cload=20pF 50 ns
Tiod I/O delay for EMI enable Cload=150pF 4 5 6 ns
Tty |1 Drough rate for EMI Cload=150pF 45 50 55 ns
enable(rising)
Ttrfy ~ |1hrough rate for EMI Cload=150pF 45 50 55 ns
enable(falling)
Ttrrg |1 Drough rate for EMI Cload=300pF 90 100 | 110 ns
enable(rising)
Ttfp ~ |1hrough rate for EMI Cload=300pF 90 100 | 110 ns
enable(falling)
* N=

This specification is subject to change without prior notice. 49
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6.3 ( OTP )
Vih/Vil (/RESET pins with schmitt inverter)
25
Vih Max. (-40C to +85C)
)| Vih Typ. (+25¢)
Vih Min. (-40C to +85¢)
Z 15}
2
S
£
S 1
Vil Max. (-40C to +857)
05 Vil Typ. (+257C) —
7 Vil Min. (-40°C to +85C)
0
2 25 3 35 4 4.5 5 5.5
Vdd (Volt)
28 VDD  Vih Vil
Vih/Vil (Port 5, Port 6 All Input pins with schmitt trigger)
25
Vih Max. (-40°C to +857)
2 r Vih Typ. (+25%C)
Vih Min. (-40°c to +857)
2 15 ¢
2
s
£
S 1f
Vil Max. (-40°C to +857C)
05 1 Vil Typ. (+25¢)
Vil Min. (-40C to +85C)
0
2 2.5 3 3.5 4 4.5 5 5.5
Vdd (Volt)

29 PORT5 PORT6 VDD Vih Vil

This specification is subject to change without prior notice. 50 04.10.2004 (V1.0)
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Vih/Vil (Port 7, Port 8 All Input pins with schmitt inverter)

25
Vih Max. (-40C to +85¢)
2 |—Vih Typ. (+257)
Vih Min. (-40C to +85%)
2 15
=
;
£
Vil Max. (-40C to +857)
05 L Vil Typ. (+25C)
Vil Min. (-40C to +85%)
0
2 25 3 35 4 45 5 55
vdd (Volt)
30 PORT7 PORT8 VDD Vih Vil
P5.7 Voh/loh (vDD=5V, IROCS="0") P5.7 Voh/loh (vDD=3V, IROCS="0")
0 0
5| 2| /
/ Min : +85 d
o |
__-10 [Min : +85 4 1 | A AUy | B
E E Typ : +25 /
S Typ : +25 / 5
-15 | | 6 |
Max : -40
Max : -40 L
-20 8
_/'/
25 -10
0 1 2 3 4 5 0 05 1 15 2 25 3
Voh (Volt) Voh (Volt)
31Port5.7 Voh loh [ VDD=3V, 5V, IROCS (Bit 7 of I0C61) =" 0]
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P5.7 Voh/loh (VDD=5V, IROCS="1") P5.7 Voh/loh (vDD=3V, IROCS="1")
0 0
-2
4
-6
< < 8
= =
S S 10|
12+
14 |
-16 }
-50 -18
0 1 2 3 4 5 0 05 1 15 2 25 3
Voh (Volt) Voh (Volt)
32 Port 5.7 Voh loh [ VDD=3V, 5V, IROCS (Bit 7 of IOC61) =" 1" ]
P5.4~6, PORT 6~8 Voh/loh (VDD=5V) P5.4~6, PORT 6~8 Voh/loh (VDD=3V)
0 0
St o 2 /
Min : +85 /
__-10 [Min : +85 4 "
< < | |
E £ Typ : +25
5 [Typ:+25 5 —
B S A 6 |
Max : -40 /
Max : -40
20 | -8 7-——,-{{ ,,,,, PR R
25 -10
0 1 2 3 4 5 o 05 1 15 2 25 3
Voh (Volt) Voh (Volt)
33 Port 6, Port 7 Port 8 Voh loh [ VDD=3V, 5V ]
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80 P5.7 Voh/loh (VDD=5V, IROCS="0")

b f T

loh (mA)

Voh (Volt)

P5.7 Voh/loh (vDD=3V, IROCS="0")
35 , ,
Max : -40

ol T T ]

25 | Typ : +25

| /)

loh (mA)

- Min: +85

1 1.5 2 2.5 3
Voh (Volt)

Fig. 34 Port5.7 Vol |lol

[ VDD=3V, 5V, IROCS (Bit 7 of I0OC61) =" 0" ]

P5.7 Voh/loh (VDD=5V, IROCS="1")
160 T T

Max : -40

140

120

100

80

loh (mA)

60

40

20

Voh (Volt)

P5.7 Voh/loh (VDD=3V, IROCS="1")
70 T T

Max : -40

60 f-———|--—- R T m—— —_—

1.5 2 2.5
Voh (Volt)

35 Port5.7 Vol lol

[ VDD=3V, 5V, IROCS (Bit 7 of IOC61) =" 1 "]
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P5.4~5.6, PORT 6, 7, 8 Voh/loh (VDD=5V) P5.4~5.6, PORT 6, 7, 8 Voh/loh (VDD=3V)
90 40
I I | |
Max : -40
L T - 35 | _ |- ___| ____|Max:-40 _
- ol
70t 30 b---—]---- [ 4 R R E—
Typ : +25
60 | Typ : +25
25 | yp -
< 50 | <
E E % 205 T . .
S 40 s
P—
15 "1 Min : +85 1
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36 Port6  Port7 Port 8 Vol lol [ VDD=3V, 5V ]
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) 4Typi0al RC OSC Frequency (R-OSCI Pin) Typical RC OSC Frequency (Xin Pin)
. 35
—
21t R=51K
34
1.8
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L' T 5
g é —1
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12| o —
g g T
S R =100 K c T R=22M
S o 32
06 | /
31
0.3 R =300 K
0 30
2 25 3 35 4 45 5 55 2 25 3 35 4 45 5 55
VDD (Volt) VDD (Volt)
38 ERIC OSC VDD ( 257C)
RC QOSC Frequency vs Temp.[R-0SCI Pin, Rext=51K)
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& 1002 =
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@ 1.001
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w
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RC OSC Frequency vs Temp.(Xin Pin, Rext=2.2M)
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8 100 =
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[
L
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0.996 ~==
0.994 =
0.992
-40 20 0 20 40 B0 B0
Temperature (%)
40 ERIC OSC (Xin )
ICC1 ICC4
ISB (sleep ): Fm Fs
ICC1 (idle ): Fm Fs=32KHz 2 CPU LCD WDT
ICC2 (green ): Fm Fs=32KHz 2 CPU Fs LCD WDT
ICC3 (normal ): Fm Fs=32KHz 2 CPU Fm LCD WDT
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1.6
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Current (mA)
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Typical ICC3 vs. Temerature
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-40 -20 0 25 50 70 85

Temperature ()

40 normal (Fm=4MHz)
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1.6
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Current (mA)

0.8

0.4

M aximum | CC3 vs. Temerature
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-40 -20 0 25 50 70 85
Temperature ()
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Typical
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Temperature ()
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Typical ICC1 vs. Temerature
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Current (UA)
=
o
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0
-40 -20 0 25 50 70 85
Temperature ()
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0
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Temperature ()
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Typical | SB vs. Temerature
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Operating voltage (0°C~70°0C)
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A:
EM78P468LH Dice 59
EM78P468LQ QFP 64 14 mm * 20 mm
EM78P468LBQ LQFP 44 10 mm * 10 mm
EM78P468LCQ QFP 44 10 mm * 10 mm
QFP — 64
o1 ! Symbal Min Normal Max
{DT} A A 3.40
| 82 | a4 A1 0.25
N A2 255 272 3.05
| D 25.00 BASIC
D1 20.00 BASIC
E 19.00 BASIC
E1 14.00 BASIC
0 0° 3.5 7°
[ 0.11 0.15 0.23
L 1.15 1.3 1.45
L1 2.50 REF
b 035 | 0.4 [ 050
I e 1.00 BSC
I T
gl;réEGA L(14*20 MM) FOOTPRINT 5.0mm
PACKAGE OUTLINE DIMENSION
Fle P oaL Edtion: A
= Unit : mm
—F-l Scale: Free
Material:
Sheet:1 of 1

LQFP - 44
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Symbal
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EM78P468L
DWRT EM78P468L DWTR CON4 (EM78P451) EM78P468L
Program Pin Name IC Pin Name QFP-64 Pin Number |[L/QFP-44 Pin Number
VPP /RESET 25 14
ACLK P54/INTO 32 21
DINCLK P55/INT1 33 22
DATAIN P56/TCC 34 23
/PGMB P60 38 25
/OEB P61 39 26
VDD VDD 29 18
GND GND 26 15
DWTR
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-—{ SEGE PEB T POs  PE4 i—
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1| $EGE PG4 (37 OEB S P51 PEE [
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3 Secd o2 g OEB P LR DATAIN
4| SEGZ PEl —a— PoRE | P54 P&T o
7| SEGZ Pil P55 PRE Sy
= SEGT PSTARDUT [ P56 PE5 [
Bl e = HE Rige
2 come PESITCC (ot B — ey pgz
E ol 2 = E  PSSANTI TR 40 PIN S0CKET
ooiigs00 5%
Segs-eZa8583k
R e
b b 1 B X 2 o P2 o o bt
o al X
5 Bl 7
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ICE 468XA (JP 5) (JP 3)
1:
o
Crystal
GND Xin Xout GND VDD Xin Suboscillator
JP5
GND |R-OsCl| 0osco | GND vDD |R-0scl| Mainoscillator
Crystal
=
2:
- PLL ,
=
Crystal
GND Xin Xout GND VDD Xin Suboscillator
JP5
GND |ROscl| osco | GND vDD |R-0scl| Mainoscillator
PLL
Il
Il
3.
:RC ,
mullem
Crystal
GND Xin Xout GND VDD Xin Suboscillator
JP5
GND |R-OscCl| osco | GND vDD |R-0scl| Mainoscillator
RC
4.
: , :RC
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RC
GND Xin Xout GND VDD Xin Suboscillator
JP5
GND |R-OsCI| 0sco | GND vDD |R-0scl| Mainoscillator
Crystal
{0} I
5:
: , RC
RC
GND Xin Xout | GND VDD Xin Suboscillator
JP5
GND |ROscl| osco | GND VDD |R-0scl| Mainoscillator
PLL
Il
I
6:
: , :RC
RC
GND Xin Xout GND VDD Xin Suboscillator
JP5
GND |R-Oscl| osco | GND vDD |R-0scl| Mainoscillator
RC
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ELAN (HEADQUARTER) MICROELECTRONICS CORP,, LTD.

Address : No. 12, Innovation 1st. Rd. Science-Based Industrial Park, Hsinchu City, Taiwan.
Telephone: 886-3-5639977

Facsimile : 886-3-5639966

ELAN (H.K.) MICROELECTRONICS CORP,, LTD.

Address : Rm. 1005B, 10/F, Empire Centre, 68 Mody Road, Tsimshatsui, Kowloon, Hong Kong.
Telephone: 852-27233376

Facsimile : 852-27237780

E-mail : elanhk@emc.com.hk

ELAN MICROELECTRONICS SHENZHEN, LTD.

Address : SSMEC Bldg. 3F , Gaoxin S. Ave. 1st, South Area , Shenzhen High-tech Industrial Park., Shenzhen
Telephone: 86-755-26010565

Facsimile : 86-755-26010500

ELAN MICROELECTRONICS SHANGHAI, LTD.

Address : #23 Building No.115 Lane 572 BiBo Road. Zhangjiang, Hi-tech Park, Shanghai
Telephone: 86-21-50803866

Facsimile : 86-21-50804600

Elan Information Technology Group.

Address: 1821 Saratoga Avenue, suite 250, Saratoga, CA 95070, USA
Telephone: 1-408-366-8225

Facsimile : 1-408-366-8220

Elan Microelectronics Corp. (Europe)

Address: Dubendorfstrasse 4, 8051 Zurich, Switzerland
Telephone: 41-43-2994060

Facsimile : 41-43-2994079

Email : info@elan-europe.com

Web-Site : www.elan-europe.com

Copyright © 2004 ELAN Microelectronics Corp. All rights reserved.

ELAN owns the intellectual property rights, concepts, ideas, inventions, know-how (whether
patentable or not) related to the Information and Technology (herein after referred as " Information
and Technology") mentioned above, and all its related industrial property rights throughout the world,
as now may exist or to be created in the future. ELAN represents no warranty for the use of the
specifications described, either expressed or implied, including, but not limited, to the implied
warranties of merchantability and fitness for particular purposes. The entire risk as to the quality and
performance of the application is with the user. In no even shall ELAN be liable for any loss or
damage to revenues, profits or goodwill or other special, incidental, indirect and consequential
damages of any kind, resulting from the performance or failure to perform, including without limitation
any interruption of business, whatever resulting from breach of contract or breach of warranty, even
if ELAN has been advised of the possibility of such damages.

The specifications of the Product and its applied technology will be updated or changed time by
time. All the information and explanations of the Products in this website is only for your reference.
The actual specifications and applied technology will be based on each confirmed order.

ELAN reserves the right to modify the information without prior notification. The most up-to-day
information is available on the website http://www.emc.com.tw.
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