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EM78862K
8-Bit RISC Type Microcontroller

1
EM78862K CMOS 8 RISC
WDT /
EM78862K
EM78862K
Item ‘ EM78862 ‘ EM78862B/ EM78862K ‘ EM78869
ROM size 16K X 13 bit 16K X 13 bit 8K X 13 hit
RAM size 2.2K X 8 bit 2.2K X 8 bit 0.7K X 8 bit
LCD 60 X9 60 X9 40X 9
LCD RAM Write only when LCD is enabled. Read/Write when disabled.
Oscillator Crystal Crystal/RC Crystal/RC
Code option | MCLK MCLK/OSCSEL MCLK/ELCD/OSCSEL
Pins number| 84 84 64
OoTP EM78P862A EM78P862A EM78P862A
2
21 CPU
| 3.579MHz@2.4V ~ 5.5V
W 16K X 13 5 Ffit i gy
W 22KX8
| 29 I/O
|
| / (TCO)
| 8
|
m 4 ( PPL 3.579MHz  1.7895MHz)
:CPU  3.579MHz ( 1.7895M) , 32.768KHz
® 2 A|f51=1: CPU and 3.579MHz (ﬁ? 1.7895M) [iif 1= » 32.768KHz f-f i tﬂ
® St 3.579MHz (ﬁ? 1.7895M) pf =] » CPU and 32.768KHz [i+f i~ tﬂ
° }ﬁfj’@?\‘:&S?QMHZ (39 1.7895M) [if i+ tﬂ » CPU and 32.768KHz ff 1> tﬂ
Product Specification (V1.1) 07.16.2012 o1
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EM78862K

8-Bit RISC Type Microcontroller

u 4 3
W 84 (EM78862KH)

| 32.768KHz RC

2.2 LCD
| LCD

60
1/4
1/8, 1/9
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EM78862K

8-Bit RISC Type Microcontroller

£€8d/L¥O3S
¥8d/8¥O3S
G8d/6¥OdS
98d/0993S
18d/1593S
06d/cSO3S
L86d/€9OdS
26d/vSOdSs
£6d/559dS
¥6d/9993S
G6d/LSO3S
96d/8593S
16d/6593S
OLNI/0Ld
LAINI/ L2
Z1Nl/e.ld
€LNl/ELd
vid

Sld

9/ld

L.d
13s3d

SEG44/P80
SEG43/P57
SEG42/P56
SEG41/P55
SEG40/P54

P60/COMS8

TEST

SEG45/P81
SEG36
SEG30

GND
SEG35

SEG39

s3] SEG32
[52]| SEG31

SEG33

[s5]| SEG34

SEG38
SEG37

+

EM78862K

VDD

COM7
COM6
COM5
COM4
COM3
COM2
COM1
COMO

SEGO

SEGT
SEG2
SEG3

PLLC| [3] [so] [se] [or] [ss] [ [s#] [s3] [s2] [st] [s0] [ss] [we] [er] [8e] [ws] [®s] [8s] [se] [ot] [mn] [8] [ns] [r] SE46/PE2

oscl

SEGS| (2] (2] [a] [s] [s1] [s2] [3s] [3] [38] [ss] [sr] [s] [3o] [w] [t] [#t] [ws] [w] [ss] [w] [] [s] [#] [s]

SEG4| [25]
SEG5

0SCOo

SEG29
SEG28
SEG27
SEG26
SEG25
SEG24
SEG23
SEG22
SEG21
SEG20
SEG19
SEG18
SEG17
SEG16
SEG15
SEG14
SEG13
SEG12
SEG11
SEG10
SEG9

SEGS8

SEG7

*3
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EM78862K
8-Bit RISC Type Microcontroller

4.1
| o |
VDD 12 Power
GND 61 Power
32.768 KHz
OscClI 10 I RC
0OSCO 11 O 32.768 KHz
COMO ~ COM7,COMS8 | 20 ~ 13, 63 O LCD
SEGO ~ SEG39 21~ 60 (0] LCD
SEG40 ~ SEG59 71 ~90 (0] LCD
0.01u
PLLC 3 | 0.047u
INTO ~ INT3 91 ~94 | 70~ 3 (
5( ).
P5.4 ~ P5.7 71~74 110
LCD
6 ( ).
P6.0 63 1/0
LCD
7( ).
P7.0~P7.7 91 ~98 110
8( ).
P8.0 ~ P8.7 75 ~ 82 110
LCD
9( ).
P9.0 ~ P9.7 83~90 1/0 “And”
“And”
TEST 62 |
RESET 99 | ( )
4e Product Specification (V1.1) 76.16.2012
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EM78862K

8-Bit RISC Type Microcontroller

TIMING CONTROL

vty gt

RAM

LCD DRIVER

[y LoD

10 PORT h 110

PLL
5-1a
Xin Xout RC
WDT Timer ROM Stack
Oscillato I
Timing IControl | ¢— prescaler *
i ol
R1(TCC) - Instruction ALU
Interruption Register x
General Control * R3
Control Sleep RAM ACC
& Wake-up Instruction RS
on /O Port R4 Decoder
v v y v
| Data & Control Bus
4 A A A A
RAM
A4 A4 v A4
PORT5 PORT6 PORT7 PORTS PORT9
IOC5( RS 10C6| R6 I0C7| R7 10C8| R8 I0C9| R9
P54~P57 P60 P70~P77 P80~P87 P90~P97
5-1b

o5
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EM78862K
8-Bit RISC Type Microcontroller

6.1
6.1.1 RO ( )
RO RO
RAM (R4)
6.1.2 R1(TCC)
[ | 16.384KHz RC/2) ,
| |
6.1.3 R2( )
6-la

[ | 16K x 13
a "JMP" 10
m "CALL" PC PC+1 10 14
B "RET" ("RETL k,” "RETI")
H "MOV R2, A" A" PC 8 PC
H "ADD R2, A" PC PC
m "TBL". PC PC

(A10~A13) R5 PS0~PS3 JMP,"

"CALL," “MOV R2, A," "ADD R2, A," or "TBL”

’ .

FC [a213 812 a11 510 | a0 as ATen 0 | > giigﬁé
| | 0000 PAGE0 0000-03FF | RET EEEEEE
| gf 0001 PaAGED D400.07FF | RETI STACES
__4 0010 P4 GEZ2 0800.0EFF | STACKES
I g 1110 PaGElIt 3200.3BFF |

] 1111 PAGELS 3CO0.3FFF |

6-la

Product Specification (V1.1) 76.16.2012
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EM78862K
8-Bit RISC Type Microcontroller

a
Lddress Register Control Register Control e gister
m B0 Fage 0 Page 1
)| RELTOC) ,
i RZFC) E3Bitn
03 RIS TATUS)
— 04 — RAESE) ¥ Pagl 5 Pagel
05 EFRCM PAGES B3 03
0% REFCRTE) I0CE
07 RETFCRTT 07
i3 EAPCRETE) I0CE
o REFFCRTH) jiolet
0 RACLE, FSED IOCA
0B RE IOCELCD ATTRESS) IOCE COTMTERL)
i's RO FAM ATDEESS) IOCCLo D DATA) 00 COTTERS)
D RIrZE R DAT) IOCIXFULL HGH) %%%%ﬂﬁ?n?m
0E RESDT IOCEIC, LoD
0F EFINTFLAG) IOCFINT CONTROL) IOCEdOD,C1 Prescaler)
10 1633 K RAM
: CONMON RC{Addresz), EDiData) LCDRAM
IF EESETER l l
— 20 —w BANED - BAMES | |
: SIE .. 34N " | BANK1B4NEZ - EANES
3F EEFSTER o | TEER DAR %R
6-1b
6.1.4 R3(
| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 |
| - | pace| o | T | P | z | pbc | c |
Bit 0: (C)
Bit 1: (DC)
Bit2: (2)
Bit 3: (P) "WDTC” "SLEP” 0.
Bit 4. (T) "SLEP” "WDTC” 1 WDT 0
IR |
WDT 0 0 -
WDTt  ( ) 0 1 -
1 0
1 1 -
X X X =
Bit 5: “0”
Bit 6: (PAGE) IOCB ~ IOCE , 0/1 => page0 / pagel
Bit 7:

Product Specification (V1.1) 07.16.2012
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8-Bit RISC Type Microcontroller

EM78862K ;ﬁ‘

6.1.5 R4 ( )

Bit7 | Bitée | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
RBK1 RBKO FSR5 FSR4 FSR3 FSR2 FSR1 FSRO

Bits 0 ~ 5: 32
Bits 6 ~ 7: 4
6-1b; ( )

6.1.6 R5 ( )

Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito
R57 R56 R55 R54 PS3 PS2 PS1 PSO

Bit0~3: (PSO~PS3)
PS3 ‘ PS2 ’ PS1 ’ PSO ‘Program Memory Page (Address)

0 0 0 0 Page O
0 0 0 1 Page 1
0 0 1 0 Page 2
1 1 0 Page 14
1 1 1 Page 15

Bit 0: (R60) 6, (Bit 0)l/O

Bitl~7:

6.1.8 R7( 7)

Bit7 | Bite | Bits | Bit4a | Bit3 | Bit2 Bitl | Bito
R77 R76 R75 R74 R73 R72 R71 R70

Bit0~7: 7,8 10

8e Product Specification (V1.1) 76.16.2012
(This specification is subject to change without further notice)



EM78862K
8-Bit RISC Type Microcontroller

6.1.9 R8( 8)

Bit7 | Bité | Bits5 | Bit4 | Bit3 Bit2 | Bit1 | BitO
R87 R86 R85 R84 R83 R82 R81 R80

Bit0~7: 8,8 1/0

6.1.10 RO ( 9)

Bit7 | Bité | Bits | Bit4 | Bit3 Bit 2 Bit 1 Bit 0

R97 R96 R95 R94 R93 R92 R91 R90
Bit0~7: ,8 10
6.1.11 RA( )
Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
IDLE PLLEN 0 1 0 - - -
Bit 0 ~ 2:
Bit 3: . “0.”
Bit 4: . “1."
Bit 5: . “0.”
Bit6: ( / )PLL
0: PLL
1 PLL
32.768K  3.579M (X'TAL)
Fosc
oscl X 23 BKH1 Fsystem
R TAL = PLL
QSsC Fru
0Sco X 3
"0SC SEL" bit
of code option PLLEN
6-2 32.768KHz  3.579MHz
Bit7:  (IDLE) SLEP
0:
1
9
“Start vector” (OH) TCC
9 0~73
“SLEP”
Product Specification (V1.1) 07.16.2012 o9
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8-Bit RISC Type Microcontroller

EM78862K ;ﬁ‘

) RA(7,6)=(0,0) RA(7,6)=(1,0) RA(7,6)=(x,0) RA(7,6)=(x,1)
+ SLEP + SLEP no SLEP no SLEP
Wake-up
TCC Time-Out X + Interrupt Interrupt Interrupt
+ Next instruction
WDT Time-Out RESET Wake-up RESET RESET
+ Next instruction
Port 9 RESET Wake-up X X
+ Next instruction
Wake-up
Port 7.0~ 7.3 X + Interrupt Interrupt Interrupt
+ Next instruction
m P7.0 ~ P7.3: IOCF (1,2,3,7) ENI
m P7.0: CONT
W Port 9, Port 7.1, Port 7.2, & Port 7.3:
uX:
6.1.12 RB ( )
Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 Bitl | Bito |
1 1 1 1 1 1 1 1
Bit0~7: . 7 o “17
6.1.13 RC (2K )

Bit7 | Bité | Bits | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
RAM_A7 | RAM_A6 | RAM_A5 | RAM_A4 | RAM_A3 | RAM_A2 | RAM_A1 [ RAM_A0

Bit0~7: 256 IOCA

6.1.14 RD (2K )

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_DO

Bit0~7: 2K
6.2.8; IOCA Register
6.1.15 RE (LCD , WDT )
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 WDTE WUPYH | WUP9L 0 LCD_C2 | LCD_C1 | LCD_M
Bit O: (LCD_M) LCD_M LCD ( )
10 e Product Specification (V1.1) 76.16.2012
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EM78862K
8-Bit RISC Type Microcontroller

Bit 1~2: (LCD_C#) LCD
LCD_C2 ‘ LCD_C1 ‘ LCD_M
0 0 0 1/9 1/4
0 0 1 ( LCD) 1/8 1/4
0 1 0 1/9 1/4
0 1 1 1/8 1/4
1 0 0 ) 1/9 1/4
1 0 1 ) 1/8 1/4
1 1 0 LCD 1/9 1/4
1 1 1 LCD 1/8 1/4
Bit 3: “0.”
Bit4:  (WUP9L). 9 9
0:
1
Bit5: (WUP9H) 9 9
0:
1
Bit6: (WDTE =
4
0:
1
Bit 7: ‘o
IDCF.1(IHTIJ)|:>—>0—
PORTFO[_ »—m
IDCF.Q(INTUD—’O—
PORT? A+
IDCF.S(INT&)D—’O—
poRT? 2
IDCF.?(INT&)D—’O—
poRT? 3
WAKE-UP Function
WUFQLD—’O—
PORTOEOY
WUPQHD—>0—
PORTOT A
ToC -
WDTE[ = ’0
6-3
Product Specification (V1.1) 07.16.2012 o11
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EM78862K
8-Bit RISC Type Microcontroller %

6.1.16 RF ( )

Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 Bitl | Bito |
INT3 0 c8 2 cs 1 INT2 INT1 INTO TCIF
Bit 0: (TCIF) TCC . TCC

Bit 1: INTO)  INTO
Bit2: (INT1)  INT1
Bit3: (INT2)  INT2
Bit4: (C8 1) 8
Bit5: (C8 2) 8

Bit 6: “0.
Bit 7: INT3)  INT3

1.1 ;10"
2 67 ( )
3. I0CF
6.1.17 R10~R1F R20~ R3F( )

R10 ~R1F & R20 ~R3F ( 0~3)

6.2

6.2.1 A( , ACC)

Bit 0 ~ 2: (PSRO ~ PSR2) TCC/WDT

PSR2 | PSRL | PSRO | TCCRate | WDTRate
0 0 0 1:2 1:1
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
12 e Product Specification (V1.1) 76.16.2012
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EM78862K
8-Bit RISC Type Microcontroller

Bit 3: (PAB)
0: TCC
1. WDT

Bit 4:

Bit 5: (TS) TCC
0:

1: 16.384KHz RC/2( RC )
Bit6:  (INT)INT

0: DISI
1:  ENIRETI
Bit7:  INT_EDGE
0: P7.0 (INTO)
1: P7.0 (INTO)
CONT
6.2.3 10C5 ( 51/0 )
Bit7 | Bite | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit0 |
locs57 | 10C56 | 10C55 | 10C54 0 0 0 P5S
Bit0: P5S /O LCD
0: /0
1 SEG40~SEG43 LCD
Bit 1:
Bit 2:
Bit 3:
Bit 4~ 7: 51/0
0: /0
1 I/O
6.2.4 10C6( 610 )
Bit7 | Bitée | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 10C60
Bit0:  (IOC60) 6 1/0
0: /0
1: /0
Bit2~7: “0.”
6.2.12 ,IOCE( 5) 6 o)
Product Specification (V1.1) 07.16.2012 13

(This specification is subject to change without further notice)



EM78862K ;ﬁ‘

8-Bit RISC Type Microcontroller

6.2.5 IOC7( 710 )

Bit7 | Bité | Bits5 | Bit4 | Bit3 Bit 2 Bitl1 | BitO
I0C77 10C76 I0C75 10C74 I0C73 10C72 I0C71 I0C70

Bit 0 ~ 7: (IOC70 ~ IOC77) 710
0: le]
1 I/0

6.2.6 10C8 ( 8 1/0

Bit7 | Bité | Bits | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
10C87 10C86 I0C85 10C84 10C83 10C82 10C81 10C80

Bit 0 ~ 7: (I0C80 ~ 10C87) 81/0

0: /O

1: 110

6.2.8 ,IOCA t6/7) 8 1/0
6.2.7 10C9 ( 9 1/0 )

Bit7 | Bite | Bits | Bit4a | Bit3 | Bit2 Bitl | Bito
10c97 | 10cos | 10ces | 10co4 | 10ce3 | iocoz | 1ocer | 10C90

Bit 0 ~7: (I0C90 ~ I0C97) 91/0

0: /0
1 le]
6212 ,,IOCA  t6/7) 9 1o}
6.2.8 IOCA (2K , 8 1/0, .,
"00000000")
Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
P8SH P8SL 0 0 RAMBK2 | RAMBK1 | RAMBKO 0
Bit O: “0.”
Bit 1 ~ 3: (RAMBKO ~ RAMBK?2) 640
RAMBK_2 \ RAMBK_1 \ RAMBK_0 \ Note (Total Size) |
0 0 RAM BANKO (256 Bytes)
0 0 1 RAM BANKL (256 Bytes)
0 1 0 RAM BANK2 (256 Bytes)
0 1 1 RAM BANK3 (256 Bytes)
1 0 0 RAM BANK4 (256 Bytes)
1 0 1 RAM BANKS (256 Bytes)
1 1 0 RAM BANKSG (256 Bytes)
1 1 1 RAM BANK?7 (256 Bytes)

14« Product Specification (V1.1) 76.16.2012
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8-Bit RISC Type M

EM78862K
icrocontroller

q
Bit 4 ~ 5: “0.”
Bit 6: (P8SL) 8 4
0: I/O
1
Bit 7: (P8SH) 8 4
0: I/O
1
6.2.9 10CB (LCD , 1
6.2.9.1 Page 0 (LCD )

Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
0 LCDA6 | LCDA5 | LCDA4 | LCDA3 | LCDA2 | LCDAL | LCDAO

Bit 0 ~ 6: (LCDAO~LCDAG) LCD

LCD COM/SEG
SEGMENT IOCC (COM7 ~ COMO) \ IOCB (Address) \ Remarks
SEGO0 00H
SEG 1 O1H
1/8 DUTY
SEG 58 3AH
SEG 59 3BH
Not used 3CH -
Not used : -
Not used 3FH -
SEG O 40H
SEG 1 41H
1/9 DUTY
SEG 58 7AH
SEG 59 7BH
Not used X 7CH -
Bit 7: “0.”
LCD /
Product Specification (V1.1) 07.16.2012 15
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EM78862K
8-Bit RISC Type Microcontroller Efm

6.2.9.2 Page 1 ( 1 )

Bit7 | Bité | Bits5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito
Ci1D7 C1D6 C1D5 C1D4 C1D3 Ci1D2 C1D1 C1D0

Bit 0 ~ 7: (C1D0~C1D7) 8 (COUNTER1)
(write = preset ). ‘0"
6.2.10 10CC (LCD ) 2)

6.2.10.1 Page 0 (LCD )
Bit7 | Bite | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0

Bit 0 ~ 7: (LCDDO~LCDD7) LCD
6.2.10.2 Page 1 ( 2)

Bit7 | Bite | Bit5 | Bit4a | Bit3 | Bit2
c2D7 | c2p6 | c2ps | c2p4a | cep3 | c2p2 | c2p1 | C2DO

Bit 0 ~ 7: (C2D0~C2D7) 8 (COUNTER?2)
(Write = preset). A “00”
6.2.11 10CD ( )
6.2.11.1 Page O ( )
Bit7 | Bite | | Bita | Bit3
PH77 PH76 PH75 PH74 PH73 PH72 PH71 PH70
Bit0~7: 7 #
0:
1
6.2.11.2 Page 1 ( )
Bit7 | Bite | | Bit4a | Bit3
RO7 RO6 RO5 RO4 RO3 RO2 RO1 RO 0
Bit 0 ~ 7. (RO0~RQ7) 9.0~9.7
0:
1
RO RO “1”
RO 256K
PORT9 RO “1.
R9 “0/1”
16 e Product Specification (V1.1) 76.16.2012
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EM78862K
% 8-Bit RISC Type Microcontroller

6.2.12 10CE ( 9 GPIO/LCD , 6 GPIO/LCD ,
LCD , , 7 , 1/2 ,
1 )
6.2.12.1 Page O ( 9 GPIO/LCD , 6 GPIO/LCD
LCD : )
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P9SH POSL P6S BIAS3 BIAS2 BIAS1 0 SC
Bit 0: (SC)
0:
1
LCD
30us
a) 7
b) IOCD Page 0 Port 7
c)
d) RA (6)=1,
e) LCD
f) P9SL =0, P9SH = 0. 9 7 7
o)) PO9SH =1, P9SL =1. . 9 LCD LCD
6 8
KEY5 KEY1
2 | E;J =1 2 |
s ol ol
P90 |_; | |_; | |_; | ]
P73 P72 P71 P70
6-4a
Product Specification (V1.1) 07.16.2012 17
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EM78862K

8-Bit RISC Type Microcontroller

vdd
vl
v2
Com2 v3
vicd
/\ Gnd
\ vdd
1 vl
\ v2
Se v3
g \ vicd
\ Gnd
—> <—30us
6-4b
Bit 1: Port 7
Bit 2 ~ 4: (BIAS1~BIAS3). LCD
BIAS3 | BIAS2 ’ BIAS1 ’ LCD Vop (VDD=5V)
0 0 0 0.59 VDD 2.96V
0 0 1 0.64 VDD 3.18Vv
0 1 0 0.69 VDD 3.46V
0 1 1 0.75 VDD 3.75V
1 0 0 0.82 VDD 4.09vV
1 0 1 0.89 VDD 4.46V
1 1 0 0.96 VDD 4.81V
1 1 1 1.00 VDD 5.00V

Bit 5: (P6S) Port 6
0: I/O
1: LCD

Bit 6: (P9OSL) Port 9
0: I/0
1: LCD

Bit 7: (P9SH) Port 9
0: Ie]
1: LCD

18 e
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EM78862K
8-Bit RISC Type Microcontroller

6.2.12.2 Page 1 ( 7 , 1/2 , 1 )
Bit7 | Bit6 | Bit5 Bit4 | Bit3 | Bit2 | Bit1 | Bito
OP77 OP76 C2S C1S PSC1 PSCO 0 0
Bit O:
Bit 1:
Bit 2 ~ 3: (PSC0~PSC1) 1 reset=(0,0)
PSC1 | PSCO ‘ Counter 1 Rate ‘
0 0 11
0 1 1:4
1 0 1:8
1 1 Reserved
Bit 4: (C1S) 1
0: 32768Hz / RC
1: 3.579MHz, PLL ( )
Bit 5: (C29) 2 . =1:1
0: 32768Hz / RC
1: 3.579MHz, PLL ( )
Bit 6: (OP76) P76
0:
1
Bit 7: (OPTT) P77
0:
1
6.2.13 10CF ( )
Bit7 | Bité | Bit5 | Bit4 | Bit3 Bit 2 Bitl1 | BitO
INT3 0 C8_2 C8_1 INT2 INT1 INTO TCIF
Bit 0 ~ 5, & Bit7:
0:
1
Bit 6: . ‘0
IOCF
Product Specification (V1.1) 07.16.2012 19
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EM78862K
8-Bit RISC Type Microcontroller

6.3 TCC/WDT

m 8 TCC WDT
TCC WDT
| TCC WDT CONT PAB
| 6.2.2 CONT
m TCC/WDT
B TCC
m . WDT WDTC  SLEP
| TCC SLEP
CLK(=Fosc/2) Data Bus
L)' M 1/'m
16.38KHz SYNC
or RC/2 Da )lé ; 2 Cycles TCCRY)
1 0 i
OSCSEL TS PAB TCC Overflow
Interrupt
0 M
u 4% 8-BIT Counter
WDT 10X ‘

| 8to-1MUX [«—— PSRO~PSR2

—>
o
> >
W

WDTE ov vl

MUX «—PAB

WDT Timeout

6-5 TCCWDT

20 Product Specification (V1.1) 76.16.2012
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8-Bit RISC Type Microcontroller

6.4 /
, (Port 5, Port 6, Port 7, Port 8, & Port 9), /
Port 7 P76 P7.7
Port 9 / /
(I0C5 ~ 10C9) " oo " / /
/
PCRD
L—
r
Q h D
CLE — PCWE
_ C
gt | JL
.
[ PORT > Q PR D » I Data Bus
CLE — PDWE
_ C
g ¢ | JL
0 3 PDED
M
U rj-La_
1__ X l—
6-5 Port 5, Port 6, Port 7, & Port 8 / /
6.5
|
m WDT ( WDT )
m Port9 ( WUP9H  WUP9L )
|
|
| (R2) "0"
| /
H TCC/
|
| R3 3 R4
B CONT "1"
Product Specification (V1.1) 07.16.2012 21
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EM78862K
8-Bit RISC Type Microcontroller p(

| (Bit7 & Bit 0),
R5 = PORT I0OC5 = "11110000"
R6 =PORT I0C6 = "11111111"
R7 =PORT IOC7 = "11111111"
R8 = PORT I0C8 = "11111111"
R9 = PORT I0C9 = "11111111"
RA = "X00x0xxx IOCA = "00000000"
RB = "11111111" Page0 IOCB = "00000000" Pagel IOCB = "00000000"
RC = "00000000" Page0 IOCC = "Oxxxxxxx" Pagel IOCC ="00000000"
RD = "XXXXXXXX" Page0 IOCD = "00000000" Pagel IOCD = "00000000"
RE = "00000000" Page0 IOCE = "00000000" Pagel IOCE = "00000000"
RF = "00000000" IOCF = "00000000"

RA(7,6)=(0,0) RA(7,6)=(1,0) RA(7,6)=(x,0) | RA(7,6)=(x,1)
+ SLEP + SLEP No SLEP No SLEP

TCC time out

X +
IOCF Bit0=1 +
INTO pin

X +
IOCF Bit1=1 +
INT1 pin

X +
IOCF Bit2=1 +
INT2 pin

X +
IOCF Bit3=1 +
INT3 pin

X +
IOCF Bit7=1 +
Port9 (input status X X
change wake-up) +
WDT time out +

X=
22 0 Product Specification (V1.1) 76.16.2012
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8-Bit RISC Type Microcontroller

6.6
RC PLL
T
Fosc
oscl 99 8KHZ Fsystem
RCOTAL = PLL
O5C F
osco X Fy P
"0SC SEL" bit
of code option PLLEN
6-6 PLL

B RC OSClI 0SCO

B 32768Hz OSClI 0OSCO 20~30pF

n , RA (Bit 6)=1, t3.579MHz. OSCSEL

()
6.7
EM78862K
B TCC ( )
m2 8
IOCF RF “1”

RF IOCF

ENI DISI

008H RF

Product Specification (V1.1) 07.16.2012
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EM78862K
8-Bit RISC Type Microcontroller

4 , , INTO, INTZ, INT2, & INT3, 3
] (INTO, INT1, INT2, INT3) 7 0 3 IOCF
] TCC, CNT1, CNT2.
O00OH 008H
RCC 008H RCC “SLEP”
RF
ACC R3 RS
Address Instruction Remarks
0x08 DISI ; Disable interrupt
0x09 MOV A_BUFFER, A ; Save ACC
Ox0A SWAP A BUFFER
0x0B SWAPA 0x03 ; Save R3 status
0x0C MOV R3_BUFFER, A
0x0D MOV A, Ox05 ; Save ROM page register
OxOE MOV R5_BUFFER, A
: MOV A, R5_BUFFER ; Return R5
: MOV 0X05,A
: SWAPA R3 BUFFER ; Return R3
: MOV 0X03,A
: SWAPA A BUFFER ; Return ACC
: RETI
6.8 LCD
LCD 60 9 60*9
LCD LCD LCD
LCD LCD
32.768KHz RC
RE LCD LCD
LCD_C LCD_M
IOCB 10CC
24 0 Product Specification (V1.1) 76.16.2012
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EM78862K
8-Bit RISC Type Microcontroller

32.768KHz X'TAL or RC
¢ IOCB (Address) [— LCD RAM
IOCC (Data) —
LCD Timing Control
\i l
RE(LCD_C,LCD_M) »| LCD Duty Control Display Data Control
Bias Control [——%|LCD COMMON Control LCD SEGMENT Caontrol
Vdd - Vicd COM SEG
6-7 LCD
6.8.1 LCD
6.8.1.1 LCD , WDT (RE)
Bit7 | Bite | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit0 |
0 /IWDTE | /WUP9H | /WUP9L 0 LCD_C2 | LCD_C1 | LCD_M
Bit O: (LCD_M) LCD_M. LCD
Bit 1~2: (LCD_C#). LCD
LCD_C2 | LCD_C1 | LCD_M
0 0 0 Change duty 1/9 1/4
0 0 1 Disable (turn off LCD) 1/8 1/4
0 1 0 Blanking 1/9 1/4
0 1 1 Blanking 1/8 1/4
1 0 0 X 1/9 1/4
1 0 1 X 1/8 1/4
1 1 0 LCD display enable 1/9 1/4
1 1 1 LCD display enable 1/8 1/4
X=No function
Bit 3: “0.”
Bit 4 ~ 6: 6.1.15 ;RE(LCD , WDT ).
Bit 7: “0.”
Product Specification (V1.1) 07.16.2012 25

(This specification is subject to change without further notice)




EM78862K 7
8-Bit RISC Type Microcontroller ;
6.8.2 LCD
LCD COM/SEG
IOCC (COM7 ~ COMO) ‘ IOCB ( )
SEG O OOH
SEG 1 01H
1/8 DUTY
SEG 58 3AH
SEG 59 3BH
Not used 3CH
Not used 3FH
SEG O 40H
SEG 1 41H
1/9 DUTY
SEG 58 7AH
SEG 59 7BH
Not used X 7CH
Not used X 7FH
6.8.2.1 IOCB (LCD )
Bit7 | Bite | Bits5 | Bit4 | Bit3 | Bit2 Bit 1 Bit0 |
0 LCDAG6 LCDAS LCDA4 LCDA3 LCDA2 LCDA1 LCDAO
Bit 0 ~ 6: (LCDAO~LCDA®6) LCD ( 120)
Bit 7: “0.”
LCD /
6.8.2.2 IOCC (LCD )

Bit7 | Bite | Bit5 | Bit4a | Bit3 | Bit2 Bit 1 Bit0 |
LCDD7 | LCDD6 | LCDD5 | LCDD4 | LCDD3 | LCDD2 | LCDD1 | LCDDO

Bit 0 ~7: (LCDDO~LCDD7)LCD

26 e
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EM78862K
8-Bit RISC Type Microcontroller

6.8.3 LCD SEG
COM 18
CoM8 19 COMO ~ COM8
puty | como | comi | comz | coms | coma | coms | coms | com7 | coms
8 | o 0 0 o 0 o 0 0 X
1w | o 0 0 0 0 o 0 o 0
X= ,0=
60 ooh  3Bh.
1/8 Com0 ~ Com7 ( 00h
~ 3Bh). 1/9 ComO0 ~ Com7 (I

00h~3Bh) Com8(  40h~7Bh)
“l,” “0,”

COM, SEG, Select/Non-Select

| B

com0 l vLCD

frame

coml 3

com2 V3

seg \ 7/

seg N . V3

6-8 LCD 1/4

Product Specification (V1.1) 07.16.2012 ° 27
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8-Bit RISC Type Microcontroller

6.8.4 LCD
6.8.4.1 10CE ( )
Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0o |
P9SH PISL P6S BIAS3 BIAS2 BIAS1 0 SC
Bit 2 ~ 4: (BIAS1~BIAS3). LCD
LCD Operating Voltage‘ LCD Vop (VDD=5V) ‘ Ratio
000 2.96V 0.59 vDD
001 3.18Vv 0.64 VDD
010 3.46V 0.69 VDD
011 3.75V 0.75vDD
100 4.09V 0.82 vDD
101 4.46V 0.89 vDD
110 4.81V 0.96 VDD
111 5.00V 1.00 VDD
EM78862K
Ydd
R
¥1
<R Bes D BR
Vap i— V7 3-1
ooo 4
R ¥3 I 04R
a0l '
= R Vied | " P 04R
e 0oy ' ED{:E‘MEI-WEEI
i s P OR
b [ ]
ias 2 ——m .
Bigs 3 —m» . 0 0
1o s o Q1R
111 i 1R
Ve Ll 4 M

6-9 LCD

28 e
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EM78862K
8-Bit RISC Type Microcontroller

6.9
EM78862K

Bit 11 [Bit 10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0|

Bit 0, 5, 6, 7, & 10: “1”
Bit 2, 3,4,8,&9: “0”

Bit 1: (MCLK)
0: 3.579MHz
1: 1.7895MHz

Bit 11: (OSCSEL)
0: RC
1:
RC OSCSEL

6.10

13 OoP

"MOV R2, A""ADD R2, A" R2 "SUB R2,
A" "BS(C) R2, 6," "CLR R2,"

a) 4
b) ,"JMP," "CALL," "RET," "RETL," & "RETI,"
(II‘JBS,II IIJBC,II IIJZ,II IIJZA,II IIDJZ’II & IIDJZAII)

|
| / /
"R
ngn "R
"K" 8 10
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EM78862K
8-Bit RISC Type Microcontroller

0 0000 0000 0000 | 0000 NOP No Operation None
0 0000 0000 0001 | 0001 DAA Decimal Adjust A C
0 0000 0000 0010 | 0002 CONTW A — CONT None
0 0000 0000 0011 | 0003 SLEP 0 — WDT, Stop oscillator T,P
0 0000 0000 0100 | 0004 WDTC 0 > WDT T,P
0 0000 0000 rrrr 000r IOW R A — IOCR None 1
0 0000 0001 0000 | 0010 ENI Enable Interrupt None
0 0000 0001 0001 | 0011 DiSlI Disable Interrupt None
0 0000 0001 0010 | 0012 RET [Top of Stack] —» PC None
0 0000 0001 0011 | 0013 RETI [ETr?;’bfg ﬁ]ttae‘i'r‘ig PC, None
0 0000 0001 0100 | 0014 CONTR CONT - A None
0 0000 0001 rrrr | 001r IOR R IOCR — A None *
0 0000 0010 0000 | 0020 TBL 25;2:9)32'?’2 unchanged Z,C,DC
0 0000 Oarr rrrr 00rr MOV R,A A—->R None
0 0000 1000 0000 | 0080 CLRA 0> A V4
0 0000 11rr rrrr 00rr CLRR 0->R z
0 0001 OOrr rrrr Olrr SUB AR R-A—> A Z,C,DC
0 0001 Oxrr rrrr 0lrr SUB RA R-A >R Z,C,DC
0 0001 10rr rrrr O1rr DECAR R-1 > A Zz
0 0001 11rr rrrr O1rr DECR R-1 >R z
0 0010 OOrr rrrr 02rr OR AR AvR—>A Z
0 0010 OZLrr rrrr o2rr ORR,A AvR—->R 4
0 0010 10rr rrrr 02rr AND AR A&R—>A A
0 0010 1lrr rrrr o2rr AND R,A A&R—>R 4
0 0011 OOrr rrrr 03rr XOR AR ADR-SA Z
0 0011 OLrr rrrr 03rr XOR R,A A®R->R 4
0 0011 10rr rrrr 03rr ADD AR A+R—>A Z,C,DC
0 0011 11rr rrrr 03rr ADD R,A A+R->R Z,C,DC
0 0100 QOrr rrrr 04rr MOV AR R—->A Z
0 0100 Olrr rrrr | Odrr MOV R,R Ro>R? z
0 0100 10rr rrrr O4rr COMAR R—>A z
0 0100 11rr rrrr O4rr COMR IR—>R z
0 0101 OOrr rrrr 05rr INCAR R+1 — A 4
0 0101 Oirr rrrr 05rr INC R R+1 >R Zz
0 0101 10rr rrrr 05rr DJZAR R-1 — A, skip if zero None
0 0101 11rr rrrr 05rr DJZ R R-1 — R, skip if zero None
0 0110 0Orr rrrr | O6rr RRCAR Eggg :é(”cll AC) c
; OC5 ~ 10C9, IOCA, I0CB, IOCC, IOCD, IOCE, & IOCF
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EM78862K

8-Bit RISC Type Microcontroller

(

)

0 0110 Oirr rrrr 06rr RRCR EES; : (R:(rz:ll) R(7) C
0 0110 10 rrrr | O6rr RLCAR Egg :é(”g 1_)) AO) c
0 0110 11rr rrrr 06rr RLCR Eg; : (R:(rgl_)) R(0) C
0 0111 00rr rrrr | O7rr SWAPA R Eg:?; : 28:;;’ None
0 0111 OLrr rrrr o7rr SWAP R R(0-3) > R(4-7) None
0 0111 10rr rrrr o7rr JZAR R+1 — A, skip if zero None
0 0111 11rr rrrr o7rr JZR R+1 — R, skip if zero None
0 100b bbrr rrrr Oxxx BCR,b 0 - R(b) None 3
0 101b bbrr rrrr Oxxx BS R,b 1> R(b) None 4
0 110b bbrr rrrr Oxxx JBCR,b if R(b)=0, skip None
0 111b bbrr rrrr Oxxx JBSR,b if R(b)=1, skip None
PC+1 — [SP],
1 00kk kkkk kkkk | 1kkk CALL k (Page. k)[—> I]DC None
1 01kk kkkk kkkk | 1kkk JMP k (Page, k) » PC None
1 1000 kkkk kkkk | 18kk MOV Ak k—>A None
1 1001 kkkk kkkk | 19kk OR Ak Avk—->A z
1 1010 kkkk kkkk | 1Akk AND Ak A&k—A 4
1 1011 kkkk kkkk | 1Bkk XOR Ak ADk—>A z
1 1100 kkkk kkkk [ 1Ckk RETL k k — A, [Top of Stack] -» PC None
1 1101 kkkk kkkk | 1Dkk SUB A,k k-A— A Z,C,DC
1 1110 0000 0010 | 1E02 INT PC+ 1 — [SP], 001H —»PC None
1 1110 1000 kkkk | 1E8k PAGE k k — R5(3:0) None
1 1111 kkkk kkkk | 1Fkk ADD Ak k+A - A Z,C,DC
j RF
RF
7
L |
vdd -0.3t06 \Y;
Vin —0.5to vdd +0.5 \Y
Ta 0to 70 °C
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EM78862K
8-Bit RISC Type Microcontroller

B (Ta=0°C ~ 70°C, VDD=5V+5%, VSS=0V)

Clock | Sub-clock RC OSC. R=2MQ2 F-30% 32.8 F+30% KHz
L1 VIN = VDD, VSS - - +1 HA
11L2 VIN = VDD, VSS - - +1 HA
VIH - 0.8vDD - VDD \%
VIL - VSS - 0.2vDD \%

VIHT 2.0 - - \%
VILT - 0.8 \%

VIHX OSClI 3.5 - - \Y
VILX OSClI - - 15 \%

VHscan Port 6 for key scan 35 - - \%
VLscan Port 6 for key scan - - 15 \%
IOH = -1.6mA 0.8vDD - VDD \%
VOH1 | (Port5.4~7,6,7, 8)
(Port 9) IOH = —-6.0mA 0.8vDD - VDD \%
IOL =1.6mA VSS - 0.2vDD \%

voL1l | (Port5.4~7,6,7,8)
(Port 9) IOL = 6.0mA VSS - 0.2vDD \%

vcom lo=+/- 50 UA - - 2.9 Y

Vseg lo=+/- 50 UA - - 3.8 \Y
Vied | LCD 0.6VDD - VDD Y
IPH - -1 -1 A

VSS 0 > H
110
ISB1 VDD - 1 4 HA
( ) WDT
I/0
ISB2 VDD - 50 70 HA
( ) WDT LCD
CLK=32.768KHz, all
110
ISB3 ( ) VDD, ’ - 80 100 HA
WDT ,LCD
RESET=High,
ICC CLK=3.579MHz, - 1.5 1.9 mA
( ) , LCD
32 Product Specification (V1.1) 76.16.2012
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8-Bit RISC Type Microcontroller

W (Ta=0°C ~ 70°C, VDD=3V+5%, VSS=0V)

- | | | |

110
ISB1 VDD - 1 2 pA
( ) WDT
110
ISB2 VDD - 25 35 A
( ) WDT LCD

CLK=32.768KHz, all
I/10

ISB3 ( ) VDD, | - 35 45 7
WDT  ,LCD
RESET=High,
IcC CLK=3.579MHz, - 0.9 1.2 mA
( ) ,LCD

W (Ta=0°C ~ 70°C, VDD=5V, VSS=0V)

Dclk CLD - 45 50 55 %
. 32.768K 60 us
Tins 3.579M - 550 ; ns
Tdrh - - 18 - ms
Twdt Ta=25°C - 18 - ms

0osC (32.768KHz) 2000 -
Tosc - ms

(3.579MHz PLL) - 10
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8-Bit RISC Type Microcontroller %

10

AC test Input } Dutput Por VWaveform

2.4 ™ Pl : 20V Test 20V

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

Reset Timing
Instruction
HOP Executed
ek | L L L) L] L] L L L
/¥

Reset _//

—— Tdrh — Reset = active low

10-1
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% 8-Bit RISC Type Microcontroller

11
11.1
VDD
YDD
H 10K
— LZD
COM I 0%
e /EESET
EM78862K.,
= 01
FLLE =BG S Port 8
= J: Ol uf
L
2P Port 7 <—
[ 132 768KH= Eey Pad
| I 05Co TEST
2P
— CHD
11-1
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11.2 RC
VLD
»
VID
H 10K
- LCD
oM I R
L /RESET
EM7TRR62K
= Oluf
FLL SEG S Fort 8
= L ootes
L
Port 7 <—
— 0S8CT
M Key Pad
— Ol TEST
CND
11-2 RC
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8-Bit RISC Type Microcontroller

12 Pad

€8d//¥O3S
¥8d/8¥O3S
$8d/6¥O3S
98d/0693S
18d/1G93S
06d/cSO3S
16d/€6O3S
26d/vSO3S
£6d/S5O3S
¥6d/969O3S
$6d//SO3S
96d/8593S
16d/6693S
OLNI/0Zd
LINV/LZd
¢1Nl/2.d
€1NI/eLd
vid

Gld

9/d

Lld
13834

SEG44/P80
SEG43/P57
SEG42/P56
SEG41/P55
SEG40/P54

P60/COMS
TEST
]| SEG32
[52]| SEG31
[+1]| SEG30

SEG33

]| SEG34

SEG39
SEG38
SEG37
SEG36
SEG35

SEG45/P81

GND

EM78862K
1

VDD
com7

COM6

COMS5

COM4
COM3
COM2
COM1
COMO
SEGO
SEG1
SEG2
SEG3

PLLC| [3] [s9] [s#] [s7] (s8] [ss] [o4] [ss] [se] [ot] [sn] [a] [ae] [ar] [a] [as] [sa] [ss] [s2] [sn] [s0] [1s] [rs] [r7)| SEGAGIPB2

oscl| [1]
SEGS| [27] (8] [20] [s0] [st] [s2] [sa] [34] [35] [sa] [s1] [s8] [s9] [a] [#t] [42] [«s] [se] [ss] [4] [4r] [s] [#o] [#0]

SEG4

0SCo| [11]
SEG5

SEG29
SEG28
SEG27
SEG26
SEG25
SEG24
SEG23
SEG22
SEG21
SEG20
SEG19
SEG18
SEG17
SEG16
SEG15
SEG14
SEG13
SEG12
SEG11
SEG10
SEG9

SEGS8

SEG7

® 37
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EM78862K
8-Bit RISC Type Microcontroller

Pin No. ‘

12.1 PAD

Symbol

Symbol

1 NC 41 SEG20 250.2 -1012.5
2 NC 42 SEG21 349.2 -1012.5
3 PLLC -1165.5 1012.5 43 SEG22 448.2 -1012.5
4 NC a4 SEG23 547.2 -1012.5
5 NC 45 SEG24 646.2 -1012.5
6 NC 46 SEG25 745.2 -1012.5
7 NC 47 SEG26 844.2 -1012.5
8 NC 48 SEG27 947.7 -1012.5
9 NC 49 SEG28 1051.2 -1012.5
10 OSCI -1165.5 899.1 50 SEG29 1165.5 -1012.5
11 OSCo -1165.5 674.01 51 SEG30 1165.5 -904.5
12 VDD -1165.5 575.01 52 SEG31 1165.5 -801

13 COom7 -1165.5 47151 53 SEG32 1165.5 -697.5
14 COM6 -1165.5 359.01 54 SEG33 1165.5 -598.5
15 COM5 -1165.5 260.01 55 SEG34 1165.5 -499.5
16 com4 -1165.5 161.01 56 SEG35 1165.5 -400.5
17 COM3 -1165.5 57.51 57 SEG36 1165.5 -301.5
18 COM2 -1165.5 -45.99 58 SEG37 1165.5 -202.5
19 COM1 -1165.5 -149.49 59 SEG38 1165.5 -103.5
20 COMO -1165.5 -252.99 60 SEG39 1165.5 -4.5

21 SEGO -1165.5 -356.49 61 GND 1165.5 99

22 SEG1 -1165.5 -459.99 62 TEST 1165.5 202.5
23 SEG2 -1165.5 -567.99 63 P60/ COM8 1165.5 301.5
24 SEG3 -1165.5 -671.49 64 NC - -

25 SEG4 -1165.5 -779.49 65 NC - -

26 SEG5 -1165.5 -892.8 66 NC = =

27 SEG6 -1165.5 -1012.5 67 NC = =

28 SEG7 -1050.3 -1012.5 68 NC - -

29 SEG8 -942.3 -1012.5 69 NC > =

30 SEG9 -838.8 -1012.5 70 NC > =

31 SEG10 -739.8 -1012.5 71 SEGA40/ P54 1165.5 400.5
32 SEG11 -640.8 -1012.5 72 SEGA41/ P55 1165.5 499.5
33 SEG12 -541.8 -1012.5 73 SEG42/ P56 1165.5 598.5
34 SEG13 -442.8 -1012.5 74 SEG43/ P57 1165.5 697.5
35 SEG14 -343.8 -1012.5 75 SEG44/ P80 1165.5 801

36 SEG15 -244.8 -1012.5 76 SEGA45/ P81 1165.5 904.5
37 SEG16 -145.8 -1012.5 77 SEGA46/ P82 1165.5 1012.5
38 SEG17 -46.8 -1012.5 78 SEG47/ P83 1057.5 1012.5
39 SEG18 52.2 -1012.5 79 SEGA48/ P84 954 1012.5
40 SEG19 151.2 -1012.5 80 SEG49/ P85 855 1012.5
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Pin No. Symbol X Y Pin No. Symbol X Y
81 SEG50/ P86 756 1012.5 91 P70/ INTO 2234 1012.5
82 SEG51/ P87 657 1012.5 92 P71/ INT1 -333 1012.5
83 SEG52/ P90 558 1012.5 93 P72/ INT2 432 1012.5
84 SEG53/ P91 459 1012.5 94 P73/INT3 -531 1012.5
85 SEG54/ P92 360 1012.5 95 P74 -630 1012.5
86 SEG55/ P93 261 1012.5 96 P75 =729 1012.5
87 SEG56/ P94 162 1012.5 97 P76 -828 1012.5
88 SEG57/ P95 63 1012.5 98 P77 -931.5 1012.5
89 SEG58/ P96 36 1012.5 99 RESET -1048.5 1012.5
20 SEG59/ P97 -135 1012.5 100 NC - -

PCB VSS
( VSS ).
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