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0. User’s Manual Revision History

8. [V0.8-2010.05]
- 1.7.3. DC Characteristics (DC Current Value is modified.)

7. [V0.7-2009.11]
- Code Option Bit Default value define.

6.  [V0.6-2009.07]
> R3FN2 function is modified.

5. [V0.5-2009.07]
- Code Option Bit Mapping is modified.
- Internal RC-OSC Spec is modified.

4. [V0.4-2009.02]
- 12. Voltage Detection Indicator Mode
12.3. Timming Diagram (VDI RESET mode, Must set (ENST=1))

3. [V0.3-2008.12]
> 1.7.3. DC Characteristics
DC Current Value is modified.

2. [V0.2-2008.11]
- 1.7.3. DC Characteristics
VOH/VOL Typ. Value is modified as 0.7v <- 0.4v .

1. [V0.1-2008.11]
- 2.7 Peripheral Registers
*bit is read-modified operation. (SETR1/CLRR1 instruction)

0. [V0.0-2008.10]
- 1'st release

=
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1. OVERVIEW

The ADAMBL is the High Speed and Low Voltage operating 8-bit single chip microcomputer.
The ADAM81 contains ADAM80 CPU, RAM, Timer/PWM, Interrupt, Watch Dog Timer, 12-bit ADC,
Input/Output Ports and Oscillation Circuit.

1.1. Features

]

High Performance 8-bit RISC CPU
General Purpose Registers

Program Stack Level

Interrupt Stack Level

SRAM Indirect Addressing Register (X, A)
SRAM Indirect Addressing Pointer (Y)
Instruction Execution Time

Program Memory Area

Data Memory Area

Timer

(Include function : Timer/PWM/Counter/Capture)
Watch-Dog Timer (with RCWDT=32us)
Interrupt Source

Analog-Digital Converter
Internal RCOSC

Internal RCWDT

External R-OSC

Power Saving Operation Modes
Power-On Reset

Low Voltage Detector

Voltage Detection Indicator
Operating Voltage

Operating Temperature
Package

55 - Instructions (most single cycle)
8bit x 8

(AI BI CI DI EI Fr GI H)

16 level

8 level

8bit x 1 (Addressing 192bytes)
5bit x 1 (Addressing 32bytes)
0.5us @8MHz

8K bytes (4K x 16bit)

192bytes

16bit x 3ch [PWM: (8+48)bit x 3ch]

19bit
External 4ch

(KS, INTO, INT1, INT2)
Internal 6¢ch

(TO, T1, T2, ADC, WDT, VDI)
12bit x 12ch

typ. 16/8/4/2/1MHz

typ. 32KHz

STOP, SLEEP, RC-WDT

3 level (2.3V/3.0V/3.8V)

1.8V ~ 5.5V @(1 ~ 4MHz, 32KHz)
2.2V ~ 5.5V @(1 ~ 8MHz)

2.7V ~ 5.5V @(1 ~ 20MHz)
-400C ~ 859C

20/16 SOP

ADAM81P12XX Series members
Series ADAM81P1220 ADAM81P1216
Program memory 4,096 x 16 4,096 x 16
Data memory 192 x 8 192 x 8
1/O ports (max.) *14 (18) *10 (14)
Package 20SOP 16S0OP

* 0SC1/0SC2/RESETB/VREF
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1. OVERVIEW

1.2. Pin Assignments

GND— ] 1® 20— VDD
«»]?2 19 &> SCK
>3 )5 181 > SDA
VPP >4 {2 170>
T2/R20 4> 15 @5 1671 4> R10/KS7/AN7/INT2(EC2)
TM12/R21 €» 6 &5 157 <€> R11/KS8/ANS
TMO1/R22 «» ] 7 SR 1430 <€» R12/KS9/AN9/T1
AN13/R23 «»[] 8 8 131> R13/KS10/AN10/TO
AN14/R24 «» ] 9 12 [ € R14/KS11/AN11
AN15/R25 €[] 10 11 [ «» R15/KS12/AN12/CLO
GND—r1 1® 16 71— VDD
2 Z 1504 SCK
O3 D2 140> SDA
VPP 4 8 5 130>
T2/R20 4> ] 5 O T 121 <€> R10/KS7/AN7/INT2(EC2)
TM12/R21 «» 0 6 Z R 11 [ <«> R11/KS8/ANS
TMO1/R22 «» [ 7 & 100« R12/KS9/AN9/T1
AN13/R23 <« ] 8 9 [ «» R13/KS10/AN10/TO
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1. OVERVIEW

1.3. Block Diagram

TO
T1

T2
TMO1
™12
EC[2:0]

INT[2:0]

KS[9-CH]

ADAMS80 CPU

RO
Port

A A A A A

(8Kbytes)

ROM

R1
Port

Timer
- RAM H
(192bytes)
Watchdog
Timer
> Interrupt (Wlth RCWDT) R3
pore [
IRC
Clock Gen.
> Key Scan ADC & S
Input (12bit) System |—»
y Control
| | AN[12-CH]
VDD VSS VREF

RO[2:0]

R1[5:0]

R2[5:0]

R3[2:0]

0SC1
0sC2
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1. OVERVIEW

1.4. Package Dimension

0,25440.05
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1. OVERVIEW

1.5. Pin Function

Pin Name I/0 Function @RESET | @STOP
- 3-bit I/O Port.
- CMOS input with pull-up resistor.
- Push-pull output.
R02/KS2/AN2 ) . . State
RO1/KS1/AN1/INT1(EC1)/VREF | 1/0 Vjﬂ‘;h pin can be set and reset by Data register | | ¢ hefore
ROO/KSO/ANO/INTO(ECO) - Can be programmable as Pull-up/N-ch open STOP
drain/KS/AN/INT(EC).
- Direct Driving of LED.
- 6-bit I/O Port.
R15/KS12/CLO - CMOS input with pull-up resistor.

R14/KS11 - Push-pull output. State
R13/KS10/AN10/TO 10| " Each pin can be set and reset by Data register Input | of before
R12/KS9/AN9/T1 value. P STop

R11/KS8/AN8 - Can be programmable as Pull-up/N-ch open

R10/KS7/AN7/INT2(EC2) drain/KS/AN/INT(EC)/TIMER/CLO.
- Direct Driving of LED.
- 8-bit I/O Port.
R25/AN15 - CMOS input with pull-up resistor.
R24/AN14 - Push-pull output. State
R23/AN13 10" Each pin can be set and reset by Data register Input | of before
R22/TM01 value. STOP
R21/TM12 - Can be programmable as Pull-up/N-ch open
R20/T2 drain/AN/TIMER.
- Direct Driving of LED.
- 3-bit I/O Port.
- CMOS input with pull-up resistor.
- Push-pull output.

R32/RESETB - Each pin can be set and reset by Data register State
R31/0SC2 I/O | value. Input | of before
R30/0SC1 - Can be programmable as Pull-up/Pull-down/N- STOP

ch open drain.
- R32 is open-drain output.
- Direct Driving of LED.
RESETB I | - External RESETB Input by Code/Register Option. Input
0sC1 I |- Oscillator Input. Input Low
0sC2 O | - Oscillator Output. Output High
VREF P | - ADC Positive Power Supply.
VDD P | - Positive Power Supply.
GND P | - Ground.
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1. OVERVIEW

1.6. Port Structure (Normal I/O mode with Pull-Up & Open-Drain)

Pin Name Circuit Type RESET
VDD
Pull-up Selection Pull up
—) d resistor
Open drain Selection VDD
RO[2:0] Data Redist )
R1[5:0] ata Register
R2[5:0] Port Input
R3[2:0] Direction Register
1 GND
Data Bus 4{]— MUX o
0 < ?‘
Rd
Shared KS/AN/INT(EC)/VREF/TIMER/CLO/OSC1/0SC2
Function
Port Read
Assignment | Direction | Pull-Up - - Port Remarks RESET
Dir. Input Dir. Output
KS Input * Port Data KS
AN put | off | PortAnalog Input Data AN
INT(EC) Input * Port Data INT(EC)
Port(Analog Power) | Port(Analog Power)
VREF Input | Off = unKnown= = unKnown= VREF | RO[1] RESET
TIMER Output Off Port Data TIMER
CLO Output Off Port Data CLO

* : It is depend on user definition.
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1. OVERVIEW

1.6. Port Structure (RESETB mode)

Pin Name Circuit Type RESET
VDD
Pull-up Selection ) Pull up
,—@_d resistor
Reset Selection [
Port
Direction Register = :_,%
R3[2] Data Register GND Input
v Rd
A 20 !
Data Bus +—<_ MU)é v )\
» <
Y
System RESET + CY{J
Shared .
Function RESETB (Input with Pull-up)
Port Read
Assignment | Direction Pull-Up - Port Remarks RESET
Dir. Input -
RESETB Input on Port . :E‘S'E”TPB R3[2] RESET
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1. OVERVIEW

1.6. Port Structure (Timer, CLO output mode)

Pin Name Circuit Type RESET

VDD

Pull up
Pull-up Selection $—O| resistor

Open drain Selection

VDD
R1[3]/TO Direction Register ¢ }—q
R1[2]/T1 Port
R2[0]/T2 Timer Output Selection
R2[1]/TM12 Input
R2[2]/TM01 ]
Timer/CLO Output GND

\4
—

R1[5]/CLO o
Data Register
v 1 Rd
Data Bus<—<]— MUX0 ) il
~
Shared
Function TO/T1/T2/TM01/TM12, CLO
Port Read
Assignment | Direction | Pull-Up Port Remarks RESET
Dir. Input Dir. Output
TIMER Output off Port Data TIMER
CLO Output Off Port Data CLO

. ADAMETP12XX User's Mannal (1°0.8-2010.05)



1. OVERVIEW \

1.6. Port Structure (Key-Scan mode)

Pin Name Circuit Type RESET
VDD
Pull-up Selecti Pull up
uTrup Sefection )N O| E resistor
Open drain Selection VDD
Data Register ‘_}q
Port
RO[2:0]/KS[2:0] Direction Register Inout
R1[5:0]/KS[12:7] P
1 Fld GND
1 MUX
Data Bus <« < ]
~ (U < ®
KS Selection @
s+ @ $
Shared
Function KS
Port Read
Assignment Direction | Pull-Up - - Port Remarks RESET
Dir. Input Dir. Output
KS Input * Port Data KS

* : It is depend on user definition.
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1. OVERVIEW

1.6. Port Structure (External Interrupt [INT] mode)

Pin Name Circuit Type RESET
VDD
Pull-up Selection } > | E Pull ;‘p
resistor
Open drain Selection VDD
Data Register ‘_}O‘
Port
RO[0]/INTO(ECO) - .
RO[1]/INT1(EC1) Direction Register Input
R1[0]/INT2(EC2) Rd
1 ¢ GND
< 1 MUX
Data Bus + < 1
~J 0|« < ®
INT Selection 40—/—’_|
INT v ®
Shared
Function INT(EC)
Port Read
Assignment Direction | Pull-Up Port Remarks RESET
Dir. Input Dir. Output
INT(EC) Input * Port Data INT(EC)

* : It is depend on user definition.
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1. OVERVIEW

1.6. Port Structure (Analog Input [AN] mode)

Pin Name Circuit Type RESET
VDD
i . Pull up
Pull-up Selection NN O| E resictor
Open drain Selection VDD
Data Register ® }_d
Port
RO[2:0]/AN[2:0] Direction Register
R1[5:0]/AN[12:7] Rd Input
R2[5:3]/AN[15:13] 1 ¢ GND
MUX
Data Bus +——=<C < >
0|« <~ ®
CHSEL
AN Selection
AN < E E L
Shared
Function AN
Port Read
Assignment Direction | Pull-Up Port | Remarks | RESET
Dir. Input Dir. Output
AN mput | off | Port(Analog Input) Data AN
=unknown=

* : It is depend on user definition.
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1. OVERVIEW

1.6. Port Structure (VREF mode)

Pin Name Circuit Type RESET
VDD
Pull-up Selection } ) Iﬂ Pull up
| resistor
Open drain Selection VDD
Data Register ._DQ_O(
Port
Direction Register TJ ' i
RO[1 Input
[l 1 Rf GND P
MUX
Data Bus < 1
— dy < ?
VREF Selection
VREF < ®
PORT RESET <—<]—
Shared
Function KS/AN/INT(EC)/VREF
Port Read
Assignment | Direction | Pull-Up - - Port Remarks RESET
Dir. Input Dir. Output
Port(Analog Power) | Port(Analog Power)
VREF Input off —unknown= —unknown= VREF |RO[1] RESET

* : It is depend on user definition.
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1. OVERVIEW

1.6. Port Structure (Normal I/O mode with Pull-Down)

Pin Name Circuit Type RESET
VDD
Pull-up Selection Pull up
—) d resistor
Open drain Selection VDD
Data Register ¢ DO—O(
Port
Direction Register
R3[0]/0SC1
R3[1]/0SC2 1 GND Input
Data Bus 4{]— MUX i
0 < \‘ ’
Direction ?
Input Rd
) ||: Pull down
Pull-down Selection | resistor
v
GND
Shared
Function 0sC1/0sC2
Port Read
Assignment | Direction | Pull-Up Port Remarks RESET
Dir. Input Dir. Output
0SC1 Input Off =unknown= =unknown= OSC1 | R3[0] RESET
0SsC2 Input Off =unknown= =unknown= OSC2 | R3[1] RESET | Disable
Pull-down Input * * * *

* : It is depend on user definition.
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1. OVERVIEW

1.6. Port Structure (OSC1/0SC2 mode)

Circuit Type

Pin Name RESET
0SC1
0SsC1 Oscillation
0sC2

STOP $ |

-
¢l
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1. OVERVIEW

1.7. Electrical Characteristics

1.7.1. Absolute Maximum Ratings (Ta = 25°C)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Voo -0.3 ~ +6.0 \"
Input Voltage Vi -0.3 ~ VDD + 0.3 \"
Output Voltage Vo -0.3 ~ VDD + 0.3 \"
Storage Temperature Tsre -65 ~ 150 oC
Power Dissipation P 700 mwW
1.7.2. Recommended Operating Ranges
PARAMETER SYMBOL CONDITION MIN. TYP. MAX UNIT
Supply Voltage Voo fosc = 4MHz 1.8 - 5.5 Vv
fosc = 8MHz 2.2 - 5.5 v
fosc = 20MHz 2.7 - 5.5 v
Oscillation Frequency fosc 1 4 20 MHz
Operating Temperature Torr -40 85 oC
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1. OVERVIEW

1.7.3. DC Characteristics (Ta = 257C)

Specification
PARAMETER |Symbol Condition UNIT
MIN. TYP. MAX.
Vy [OSCL 0.9VDD VDD v
High level
; Vy; |RESETB, KS, INTO, INT1, INT2, ECO, EC1, EC2 | 0.8VDD VDD Y
input voltage
Vu, [RO, R1, R2, R3 0.7VDD VDD Vv
Vyx |osci 0 0.1VDD | V
Low level
input voltage Vy, |RESETB, KS, INTO, INT1, INT2, ECO, EC1, EC2 0 0.2VDD | V
Vy, [RO,R1,R2, R3 0 03VDD | V
High level input | 1 = 155 Ry, R2, R3 VIH = VDD 1 uA
leakage current
Low level input | |pg Ry R, R3 VIL = OV -1 uA
leakage current
High level Vowr |[RO,R1,R2,R3  |VDD = 5V|IOH = -10mA |VDD-1.0{VDD-0.7 v
output voltage | v 10SC2 VDD = 5V [IOH = -0.2mA |VDD-1.0{VDD-0.7 Vv
Low level Vou |RO,R1,R2,R3  [VDD = 5V|IOL = 25mA 0.7 1.0 v
output voltage | v . |osc2 VDD = 5V [IOL = 0.2mA 0.7 1.0 Vv
l""gh level output| ;| |pg, R1, R2, R3 VOH = VDD 1 uA
eakage current
Low level output | 'y Ipg R1, R, R3 VOL = 0V 1 uA
leakage current
Input Pull-up Iy |RO,RL,R2,R3  |VDD =5V 48 | 60 | 72 | uA
current
Input Pull-down |1 " 130 R31 VDD = 5V 48 60 72 uA
current
Iop |Operating current VDD = 5V |fXIN = 8MHz 3 5 mA
Power supply I eep [Sleep mode current |VDD = 5V |fXIN = 8MHz 2 3 mA
current VDD = 5V |Oscillator stop 2.5 5 UuA
Isop [Stop mode current |VDD = 5V |with RCWDT 10 20 uA
VDD = 5V |with VDI 100 200 uA
IRe Fre [IRC VDD = 5V 392 | 4 | 408 | MMz
Frequency IRC ' '
RCWDT —
Frequency Frawor [RCWDT VDD = 5V 25.6 32 38.4 KHz
ERC VDD = 5V |R=4.7kQ 15.2 16 16.8 MHz
VDD = 5V |R=94kQ 1.425 1.5 1.575 MHz
Reference Resistor Selection Guide (An approximate value).
ERC F |R=4.7ka (16MHz)
Frequency ERC |R=10k0 (12MHz)
R=15k0 (8MHz)
R=30kR (4.5MHz)
R=47k0 (3MHz)
R=94kQ (1.5MHz)
RAM retention
supply voltage Veer 0.7 v
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1. OVERVIEW

1.7.4. A/D Conversion Characteristics

N Specification
PARAMETER |Symbol Condition UNIT
MIN. TYP. MAX.
Resolution Rapc - 12 - bit
Analog Input AVREFS = 0 VSS - VDD | V
Voltage Range Vanw =
g g AVREFS =1 VSS - AVREF
Analog Input VDD = 5V 2.7 - VDD
Power Supply Vier
Voltage Range VDD = 3V 2.4 - VDD \"
Overall Accuracy | Eppc - +3 +4 Isb
lElon-Llneanty Ene ) 43 +4 Isb
rror

Differential _ _
Non-Linearity Eye VDD=4.096V, fosc=4MHz ) +3 44 Isb
Error
Zero Offset Error | Egee - +3 +4 Isb
Full Scale Error Eore - £3 +4 Isb

VDD = 5.5V ~ 2.7V 29 - - us
Conversion Time | Teony

VDD = 5.5V ~ 2.4V 58 - - usS
AVREF Input _ )
Current Iner  |AVREFS = 1 0.8 20 | mA
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1. OVERVIEW

1.7.5. AC Characteristics (Ta = 257C)

Specification
Parameter Symbol Pin Unit
min. | typ. max.

External clock input cycle time tCP 0sC 50 250 1000 ns
External clock input High tCPH 0SsC 0.5 tCp
External clock input Low tCPL 0sC 0.5 tCP
System clock cycle time tSYS - 4 tCP
External pulse width High tIH EC 1 tCP
External pulse width Low tiL EC 1 tCP
Interrupt pulse width High tIH KS, INT 2 tSYS
Interrupt pulse width Low tIL KS, INT 2 tSYS
RESETB pulse width Low tIL RESETB 8 tSYS

Minimum pulse width

tCP <« tCPH < tCPL
VDD*0.9
0sC \ \
e o e o \IDD*0,1
. tTH L tiL
f \ f 0.8vDD
EC
f \ / 0.2VvDD
) tH L tIL R
f \ f 0.8vDD
KS, INT
f \ / 0.2VvDD
. tiL
\ f 0.8VDD
RESETB
\ / 0.2vDD
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2. FUNCTION DESCRIPTION

2.0. CPU Function Diagram

d£B
p_AB \|;
PG | PC |
16-level Stack
Program d—AB(’ MG| @X
Memory <| Data < MG| @A
rd = -
Memory & oly
N
GPR GPR
lp-DB (A~H) (A~H)
X #imm Peripheral r_AB
Instruction Register
Register
\ 4
_ MUX
Instruction
Decode &
Control /
N
ALU
Control
Signals / Program address bus : p_AB
SFR i Program data bus : p_DB

¢

8-level INTSK

i Data address bus : d_AB
i Data bus : d_DB i
i Peripheral address bus : r_AB
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2. FUNCTION DESCRIPTION

2.1. Program Memory Map

The ADAMS81 can address up to Maximum 8Kbytes (4K x 16bits) for Program Memory.

Program Counter(PC[11:0]) is used to address the whole area of Program Memory having an instruction
(16bit) to be next executed.

The Program Memory consists of 8K words on each page, and thus each page can hold up to 8K steps of

instructions.

¢ The program memory is composed as shown below.

PG[1:0] 15 0 PC[1L:0] !
| / 0000h !
| —
i page 0 — < (4K Words Addressing) E
: \ OFFFh
D o _

PG[1:0] PC[11:0]

* don't change the page.

Mode of Program Memory Addressing

mn|w|o]|s|7]e|s|a]l3]2]1]o0
PC[11:0]

4K words Addressing

F
S
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2. FUNCTION DESCRIPTION

2.2. Program page Register

The following registers are used to address the Program Memory.

¢ Program page Register (PG) :
Holds ROM's page number (page 0 ~ page 3) to be addressed.

it is writable by MOVPG instruction Only.

* To change the page,
1) MOVPG #pageNo.

2) CALL or BR instruction execute.

7 6 5 4 3 1 0
PG - - PG1 PGO - PC14 PC13 79h
initial value 0 0 0 0 0 0 0
R/W - - R R - R R
Selection Mode of PG
Bit Name Selection Mode Remarks
PG[1:0] 00 Program Memory page 0
01 Program Memory page 1
10 Program Memory page 2
11 Program Memory page 3
PC14:13] - Program Counter read only

e Program counter (PC) :

Available for addressing word on each page.

This 13-bit binary counter increments for fetching a word to be addressed in the currently
addressed page having an instruction to be next executed. For easier programming, at
turning on the power, the program counter is reset to the zero location(0000h). The PG

is also set to "0Oh". Then the program counter specifies the next address. When BR, CALL
or RET, RETI instructions are decoded, the switches on each step are turned off not to
update the address. Then, for BR or CALL, address data are taken in from the instruction
operands (A0 to Al11), or for RET, RETI and address including page address is fetched from

stack register.

bit 11 0
PC PC
initial value 0000h
Selection Mode of PC
PC[11:0] Program Counter 0000h ~ OFFFh 4K words Addressing

ADAMETP12XX User's Mannal (170.8-2010.05)
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2. FUNCTION DESCRIPTION

e Stack Register (SR) :
Stores returned-word address in the subroutine call mode.

The Stack register stores a return address when the subroutine call instruction is executed
or interrupt is acknowledged.

If subroutine or interrupts are nested to more than 16 levels, internal reset is occurred.

The interrupt stack register(INTSK) Saves the contents of Status flag register(SFR) when an
interrupt is acknowledged.

The Saved contents are restored when an interrupt return(RETI) instruction is executed.
INTSK Saves data each time an interrupt is acknowledged. but the data stored first is lost

if more than 8 levels of interrupts occur.

PG[1:0] PC[12:0]

CALL, Interrupt l t ¢ T RET, RETI

! Stack Register E

level 0

level 15
5 SFR[3:0] i
E Interrupt l t T RETI :
INTSK
i level 0 i
i level 7 i
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2. FUNCTION DESCRIPTION

2.3. DATA Memory Map

The ADA

M81 can address up to Maximum 192bytes for Data Memory.

Data Memory Address[7:0] is used to address the whole area of Data Memory .
The Data Memory consists of 192bytes on each page.
Y register can address up to 32bytes (Page 0 : 00h ~ 1fh) for SRAM backup mode.

e The data memory is composed as shown below.

i MG[0] 8 0 A[7:0] 5
E ( (32bytes Addressing by Y reg.) (1):22 4—5— Y reg
i 20h i
i page 0 s < :
! ) (192bytes Addressing) i
| N BFh i
. i
MG[0] A[7:0]
X Aant rFhannaa tha nana
UV L LlLIdIIgyU UIv puyo

The following register is used to address the RAM.

e Memory page Register (MG) :
Holds RAM's page number (page 0 ~ page 1) to be addressed.
It is writable with MOVMG instruction only.

Selection Mode of MG

MG[0]

Data Memory page Register 0 page 0

F
S
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2. FUNCTION DESCRIPTION

2.4. Peripheral Memory Map

The ADAMB81 can address up to Maximum 128bytes for Peripheral Control Registers.
Peripheral Address[6:0] is used to address the whole area of Registers .

¢ The Peripheral Register is composed as shown below.

A[6:0] 7 0

| 00h !

i — !

! (128bytes Addressing) i

7Fh
A[6:0]

=
Eim
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2. FUNCTION DESCRIPTION

2.5. General Purpose Registers

2.5.1. X-register (X)

X-register is consist of 8 bits. It can used for a general-purpose register.
X-register also used for data memory indirect addressing mode register.

2.5.2. Y-register (Y)

Y-register is consist of 5 bits. It is read-only.
Y-register used for data memory (0-page) indirect addressing pointer.

7 6 5 4 3 2 1 0
Y - - - Y4 Y3 Y2 Y1 YO
initial value 0 0 0 0 0 0 0 0
R/W - - - R R R R R
2.5.3. GPR(A,B,C,D, E, F, G, H)
GPR is consist of 8 x 8bits. It can used for a general-purpose register.
GPR also used for program memory indirect addressing mode register.
A (GPR) also used for data memory indirect addressing mode register.
2.5.4 PC & PG Buffer Register (read only)
it is writable by MOVPG instruction Only.
PC is the program counter, PG is the program page buffer.
PG is updated to PC when call or br executed.
7 6 5 4 3 2 1 0
PG - - PG1 PGO - - PC14 PC13
initial value 0 0 0 0 0 0 0 0
R/W - - R R - - R R

78h

7%
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2. FUNCTION DESCRIPTION

2.6. Status Flag Register (SFR)

Status Flag Register (SFR) is consist of 4-bit register.

Consisted of the flags showing the post state of operation and the flags determining

the CPU operation, initialized as 0Oh in reset state.

7 6 5 4 3 2 1 0
SFR - - - - MGO S I Cy
initial value 0 0 0 0 0 0 0 0
R/W - - - - R R R R
Data Memory page J
Status Flag
Interrupt Enable Flag «

Carry Flag <

e Data Memory page (MG)
-0:page 0

-1:pagel

e Status flag (S)
- According to the condition after executing an instruction , set or clear.
- Can not be set or clear by any instruction.

e Interrupt enable flag (I)
- Master enable flag of interrupt.
- Set and cleared by EI, DI
- This Flag immediately becomes “0” when an interrupt is served.
- After interrupt service routine, restored I flag to INTSK.

e Carry flag (Cy)
- Carry flag bit is set when there is carry or borrow After executing
ADD / SUB / SHIFT / ROTATE / LDC / STC instructions.
- Set by SETC and clear by CLRC.

7Ah
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2. FUNCTION DESCRIPTION

2.7. Peripheral Registers

~

FUNCTIONAL DESCRIPTION RESET | Access
ADDR. - - - - - - - - R/W | Symbol
bit7 | bite | bits | bita | bis | b2 | bitr | bito 7 0| Mode
PORT RO DATA REG. _
00h RW| RO [ 1111_1111 |*bit/byte
- | - | - | - | ro2 | rot | roo
PORT RO PULL UP SELECTION REG.
0th w | RoPU | 11111111 | byte
- | - | - [ - |-ro2pu | Rrotru | ROOPU
PORT RO OPEN DRAIN SELECTION REG.
02h w | RooD | 0000_0000 | byte
- | - | - | - |rozop | rotop | rRooop
PORT RO DIRECTION REG. _
03h R/W | RODD | 0000_0000 | bit/byte
- | - | - | - |ro2op [ roipp | RoODD
PORT RO FUNCTION SELECTION REG LOW. _
04h R/W | ROFL | 0000_0000 | bit/byte
- | R02 | RO1 | ROD
PORT R1 DATA REG. _
08h RW | R1 [ 1111_1111 |*bit/byte
- | Ris | ri4a | ri3 | Ri2 | Rz | R10
PORT R1 PULL UP SELECTION REG.
0sh W | R1PU [ 11111111 | byte
- | rR1spu | R14pU | R13PU | R12PU | R11PU | R10PU
PORT R1 OPEN DRAIN SELECTION REG.
0Ah w | R10D |0000_0000 | byte
- | r150D | R140D | R130D | R120D | R110D | R100D
PORT R1 DIRECTION REG. ,
0Bh R/W | R1DD | 0000_0000 | bit/byte
- | R15DD | R14DD | R13DD [ R120D | R11DD | R10DD
PORT R1 FUNCTION SELECTION REG LOW. _
och R/W | RIFL | 0000_0000 | bit/byte
R13 | R12 | R11 | R10
PORT R1 FUNCTION SELECTION REG HIGH. ,
0Dh R/W | R1FH | 0000_0000 | bit/byte
- | - | R15 | R14
PORT R2 DATA REG. _
10h RW| R2 | 1111_1111 |*bit/byte
- | rRos | R4 | Rz | r2 | Rt | Roo
PORT R2 PULL UP SELECTION REG.
11h W | R2PU | 11111111 | byte
- | R2spu | R24PU | R23PU | R22PU | R21PU | R20PU
PORT R2 OPEN DRAIN SELECTION REG.
12h w | R20D | 0000_0000 | byte
- | R250D | R240D | R230D [ R220D | R210D | R200D
PORT R2 DIRECTION REG. _
13h R/W | R2DD | 0000_0000 | bit/byte
- | R25DD | R24DD | R23DD | R220D | R21DD | R20DD
PORT R2 FUNCTION SELECTION REG. _
14h R/W | R2FN | 0000_0000 | bit/byte
- | rRorns | RoFNa | RoFN3 [ RoFn2 | RoEN1 | R2FNO
Caution :

Before operating pheriperals, Must be initialize undefined registers.
*bit is read-modified operation. (SETR1/CLRR1 instruction)
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2. FUNCTION DESCRIPTION

2.7. Peripheral Registers

~

FUNCTIONAL DESCRIPTION RESET | Access
ADDR. - - - - - - - - R/W | Symbol
bit7 | bite | bits | bita | bis | b2 | bitr | bito 7 0| Mode
PORT R3 DATA REG. _
18h RW| R3 [ 1111_1111 |*bit/byte
- - - - | - [ r2 | Rt | Rr3
PORT R3 PULL UP SELECTION REG.
19h W | R3PU [ 11111111 | byte
- | - - | - | - |rspu ] r3teu | R30PU
PORT R3 OPEN DRAIN SELECTION REG.
1Ah w | R30D |0000_0000 | byte
- | -] - | - 1 - |r3200]r310p | r300p
PORT R3 DIRECTION REG. _
1Bh R/W | R3DD | 0000_0000 | bit/byte
- | - | - [ - | - |rsop|r3ioo | rR300D
PORT R3 FUNCTION SELECTION REG. _
1ch R/W | R3FN | 0000_0000 | bit/byte
- -] - -] - ] reenz [ raena | Rarno
EXTERNAL INTERRUPT EDGE SELECTION REG 0.
40h w | 1EDSO | - - 00 | byte
- | - | - | IEDK
EXTERNAL INTERRUPT EDGE SELECTION REG 1.
41h w | 1EDS1 | 0000_0000 | byte
- | IED2 | IED1 | IEDO
INTERRUPT ENABLE REG 0. _
42h R/W | IENRO | 0000_0000 | bit/byte
- | - | - | - [ int2e | ivtie | ntoe | ksE
INTERRUPT REQUEST FLAG REG 0. ,
43h R/W | IRQRO | 0000_0000 | bit/byte
- -1 -1 - ] nter | antae | ntor | ksE
INTERRUPT ENABLE REG 1. _
44h R/W | IENR1 | 0000_0000 | bit/byte
- | voie | wore | apce | - | T2e | TiE | ToE
INTERRUPT REQUEST FLAG REG 1. ,
45h R/W | IRQRI | 0000_0000 | bit/byte
- | vorr | worr [ abcr [ - | mor | miF | ToF
TIMERO MODE REG 0.
51h R/W | TOMRO | 0000_0000 | bit/byte
Tocs | TooN | ToeG | Tocpe1 | Toceeo | Tock2 | Tocki | Tocko
TIMERO MODE REG 1.
52h R/W | TOMR1 | 0000_0000 | bit/byte
Tomct | Tomco | pwmeo | wramo | Fmopo | nTso | outco | ckco
TIMERO DATAO REG LOW. (PWMO DUTY)
W | TODOL | undefined byte
o |T0D0L7 | TopoLs | TopoLs | TopoL4 | TopoLs | TopoL2 | ToboL1 | ToboLo
TIMERO COUNT REG LOW.
R | TOCRL | undefined byte
TocrL7 | TocrLs | TocrLs | TocrL4 | TocrL3 | TocrL2 | TocrL1 [ TocrLo
TIMERO DATAL REG LOW. (PWMO PERIOD)
54h W | TOD1L | undefined byte
Top1L7 | ToD1L6 | TOD1LS | ToD1L4 | TOD1L3 [ TOD1L2 [ TOD1L1 [ TODILO
TIMERO DATAQ REG HIGH. (PWMO DUTY EXTENSION)
W | TODOH | undefined byte
oy [TODOH7 | TopoHs | Topors | Tobor4 | TopoH3 | TopoH2 | Tobot1 | TopoHo
TIMERO COUNT REG HIGH. _
R | TOCRH | undefined byte
TOCRH7 | TOCRHS | TocRHS | TocRH4 | TOCRH3 | TOCRH?2 | TOCRH1 | ToCRHO
TIMERO DATAL REG HIGH. (PWMO PERIOD)
56h W | TOD1H | undefined byte
T0D1H7 | ToD1HS | ToD1HS | ToD1H4 | TOD1H3 | TOD1H2 | TOD1HI [ TOD1HO
Caution :

Before operating pheriperals, Must be initialize undefined registers.
*bit is read-modified operation. (SETR1/CLRR1 instruction)
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2. FUNCTION DESCRIPTION

2.7. Peripheral Registers

FUNCTIONAL DESCRIPTION RESET | Access
ADDR. - - - - - - - - R/W | Symbol
bit7 | bite | bits | bita | bis | w2 [ it | bito 7 0| Mode
TIMER1 MODE REG 0.
57h R/W | TIMRO | 0000_0000 |bit/ byte
Tics | TieN | TiEG [ Ticeer | Ticeeo | Tick2 | Ticka | Ticko
TIMER1 MODE REG 1.
58h R/W | TIMR1 | 0000_0000 | bit/byte
- | - |pwmer [ wrami | rmopi | inTs1 | outct | cker
TIMER1 DATAO REG LOW. (PWM1 DUTY)
W | TiDOL | undefined byte
oo |TIDOL7 | T1p0L6 | T100L5 | T1DOL4 | T1D0L3 [ T1DOL2 | T1DOL1 | T1DOLO
TIMER1 COUNT REG LOW.
R | TICRL | undefined byte
T1CRL7 | T1cRL6 | TicRLS | T1cRL4 | T1cRL3 | TicrL2 | T1crLt [ T1cRL0
TIMER1 DATAL REG LOW. (PWM1 PERIOD)
5Ah W | TiD1L | undefined byte
710117 | T1D1L6 | T1D1L5 | 71014 | 10113 | T1p1L2 | 710111 | TiDILO
TIMER1 DATAQ REG HIGH. (PWM1 DUTY EXTENSION)
W | TIDOH | undefined byte
oy [T1D0H7 | T1D0H6 | T1DOHS | T1DOH4 | T1DOH3 [ T1DOH2 | T1DOH1 | T1DOHO
TIMER1 COUNT REG HIGH.
R | TICRH | undefined byte
T1CRH7 | T1CRH6 | T1CRHS | T1CRH4 | T1CRH3 | T1cRH2 | T1CRH1 [ T1CRHO
TIMER1 DATAL REG HIGH. (PWM1 PERIOD)
5Ch W | TID1H | undefined byte
T1D1H7 | T1D1H6 | T1D1HS | T1D1H4 | T1D1H3 | T1D1H2 | T1D1HI | T1D1HO
TIMER2 MODE REG 0.
5Dh R/W | T2MRO | 0000_0000 |bit/ byte
T2cs | TaoN | 126G | TaceE1 | Taceeo | Tacka | Tacki | Tacko
TIMER2 MODE REG 1. _
5Eh R/W | T2MR1 | 0000_0000 | bit/byte
Tamc2 | Tamct | pwme2 [ wramz | emop2 | inTs2 | outca | cke2
TIMER2 DATAO REG LOW. (PWM2 DUTY)
W | T2DOL | undefined byte
o |72007 | T20016 | T2D0LS | T2D0L4 | T2D0L3 | T2D0L2 | T2DOL1 | T2D0LO
TIMER2 COUNT REG LOW. _
R | T2CRL | undefined byte
T2CRL7 | T2CRL6 | T2CRLS | T2cRL4 | T2cRL3 | T2cRL2 | T2CRL1 | T2CRLO
TIMER2 DATA1 REG LOW. (PWM2 PERIOD)
60h W | T2D1L | undefined byte
120117 | T2D1L6 | T2D1L5 | T2D114 | T2D1L3 | T2D1L2 | T2D1L1 [ T2D1L0
TIMER2 DATAQ REG HIGH. (PWM2 DUTY EXTENSION)
W | T2DOH | undefined byte
o1y 120017 | 20016 | T2D0H5 | T2D0H4 | 20013 | T2D0H2 | T2D0H1 | T2D0H0
TIMER2 COUNT REG HIGH.
R | T2CRH | undefined byte
T2CRH7 | T2CRHS | T2CRHS | T2CRH4 | T2CRH3 | T20RH2 [ T2CRH1 [ T2CRHO
TIMER2 DATA1 REG HIGH. (PWM2 PERIOD)
62h W | T2D1H | undefined byte
T2D1H7 | T2D1H6 | T2D1H5 | T2D1H4 | T2D1H3 [ T2D1H2 | T2D1H1 | T2D1HO
SYSTEM CONTROL REG. _
63h R/W | SCR | 0000_0000 |bit/ byte
- | - [ivopis|{oscne | pss | ocs | prsi | Drso
WATCH DOG TIMER CONTROL REG. _
64h R/W [ WDTR | 0000_0000 |bit/ byte
- | RCWDTEN | WDTRST | WDTCK | WAKEUP1 | WAKEUPO | - | -
A/D CONVERTER MODE REG 0. _
65h R/W [ ADCMO | 0000_0001 |bit/ byte
- | - [ - [ - | - | aoen | apst | apse
A/D CONVERTER DATA REG LOW. _
66h R | ADCRL | undefined byte
ADCRL7 | ADCRL6 | ADCRLS | ADCRL4 | ADCRL3 | ADCRL2 | ADCRL1 | ADCRLO
A/D CONVERTER DATA REG HIGH. ,
R | ADCRH | undefined byte
o - | - | - | - |apcru3|apcrH2 |ApcrH1 |ADcRHO
A/D CONVERTER MODE REG 1.
w | ADcM1 | 0000_0000 | byte
chseL3 | cHseL2 | cseLt | crselo | apcka | apcki | abcko | avrers
Caution :

Before operating pheriperals, Must be initialize undefined registers.
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2. FUNCTION DESCRIPTION

2.7. Peripheral Registers

FUNCTIONAL DESCRIPTION RESET | Access
ADDR. - - - - - - - - R/W | Symbol
bit7 | bite | bits | bita | bis | w2 [ it | bito 7 0 | Mode
Y REG.
78h R | v |0000_0000| byte
- - - I val vs | v2 | vi| vo
Program Page Reg. (PG[1:0], ADDR[14:13
79h 2 ge Reg. (FAI1.0] 413D R | PG | 00000000 | byte
- | - Teer [ eeo [ - | - | pcia| pciz
STATUS FLAG REG.
7Ah R | SFR | 0000_0000 | byte
- - [ - - Jwo] s [ 1 | o
76h PROHIBIT - - - -
7CH PROHIBIT - - - -
7Dh PROHIBIT - - - -
VTG. DETECTION INDICATOR ENABLE REG.
W | WDIER | 0000_0000 | byte
e - | - | - [ snst [vpirsT]| vpiera | voieri | vbiero
VTG. DETECTION INDICATOR DATA REG.
R | VDIR | 0000_0000 | byte
- | vore | vors | voira | - | vbr2 | voiri | voiro
7Fh PROHIBIT - - - -
Caution :

Before operating pheriperals, Must be initialize undefined registers.
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3. I/0 Ports

The ADAMS8I1 has 18 I/O ports which are RO (3 I/O), R1 (6 I/0), R2 (6 1/0), R3 (3 1/0).

RO and R1 Port have Stop Release selection register.

Pull-up resistor of RO, R1, R2 and R3 ports can be selectable by program.

Pull-down resistor of R30 and R31 ports can be selectable by program.

RO, R1, R2 and R3 ports contains data direction register which controls I/O and data register which
stores port data.

RO, R1, R2 and R3 Ports have Open Drain selection register and Data register.

*R32 is Open Drain output.

I/O Ports Registers

Port Data Pull-up Open-Drain Direction Function
Reg. Reg. Reg. Reg. Reg.
port RO RO ROPU ROOD RODD ROFL
port R1 R1 R1PU R10D R1DD R1FH/R1FL
port R2 R2 R2PU R20D R2DD R2FN
port R3 R3 R3PU R30D R3DD R3FN
R/W R/W w w R/W R/W
Initial value 1111 1111 1111 1111 0000_0000 0000_0000 0000_0000
default ffh disable enable input disable
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3. I/0 Ports

3.1. Port RO

* RO Data Register (R0)

7 6 5 4 3 2 1 0
RO - - - - - RO2 RO1 ROO 00h
initial value 1 1 1 1 1 1 1 1
R/W - - - - - R/W R/W R/W

RO data register (RO) is 3-bit register to store data of port RO.

When set as the output state by RODD, and data is written in RO, data is outputted into port RO.
When set as the input state, input state of port RO is readed.

bit is read-modified operation. (SETR1/CLRR1 instruction)

At output state, if port RO is readed, RO is readed instead of port RO.

¢ RO Pull-up Selection Register (ROPU)

7 6 5 4 3 2 1 0

ROPU - - - - - ROPU2 | ROPU1 | ROPUO 01h
initial value 1 1 1 1 1 1 1 1
R/W - - - - - w w w

RO pull-up resistor control register (ROPU) is 3-bit register and can control pull-up on or off each bit,
if corresponding port is selected as input.

If ROPU is selected as “0”, pull-up is enabled and if selected as “1”, it is disabled.

The pull-up is automatically disabled, if corresponding port is selected as output.

¢ RO Open Drain Selection Register (ROOD)

7 6 5 4 3 2 1 0

ROOD - - - - - ROOD2 | ROOD1 | ROODO 02h
initial value 0 0 0 0 0 0 0 0
R/W - - - - - w w w

RO Open Drain Selection Register (ROOD) is 3-bit register, and can assign RO port as open
drain output port each bit. If ROOD is selected as “0”, port RO is open drain output, and if selected as
“1”, it is push-pull output.

« RO I/O Data Direction Register (RODD)

7 6 5 4 3 2 1 0
RODD - - - - - RODD2 | RODD1 | RODDO 03h
initial value 0 0 0 0 0 0 0 0
R/W - - - - - R/W R/W R/W

RO I/0 Data Direction Register (RODD) is 3-bit register, and can assign input state or
output state to each bit. If RODD is “0”, port RO is in the input state, and if “1”, it is
in the output state.
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3. I/0 Ports

¢ RO Function Selection Register Low (ROFL)

7 6 5 4 3 2 1 0
ROFL - RO2 RO1 ROO
initial value 0 0 0 0 0 0 0 0
R/W - - R/W R/W R/W R/W R/W R/W
Selection Mode of ROFL
Bit Name Selection Mode Remarks
00 [RO2
01 [KS2
R0O2
10 |-
11 |AN2
00 |RO1
01 |KS1
RO1
10 [INT1(EC1)
11 |AN1
00 [ROO
01 [KSO
R0OO
10 [INTO(ECO)
11 |ANO

04h

ofa ADAMS1P12XX User's Manual (1/0.8-2010.05)

34




3. I/0 Ports
3.2. Port R1

¢ R1 Data Register (R1)

7 6 5 4 3 2 1 0
R1 - - R15 R14 R13 R12 R11 R10 08h
initial value 1 1 1 1 1 1 1 1
R/W - - R/W R/W R/W R/W R/W R/W

R1 data register (R1) is 6-bit register to store data of port R1.

When set as the output state by R1DD, and data is written in R1, data is outputted into port R1.
When set as the input state, input state of port R1 is readed.

bit is read-modified operation. (SETR1/CLRR1 instruction)

At output state, if port R1 is readed, R1 is readed instead of port R1.

¢ R1 Pull-up Selection Register (R1PU)

7 6 5 4 3 2 1 0

R1PU - - R1PU5 | R1PU4 | R1PU3 | R1PU2 | R1PU1 | R1PUO 09h
initial value 1 1 1 1 1 1 1 1
R/W - - w w w w w w

R1 pull-up resistor control register (R1PU) is 6-bit register and can control pull-up on or off each bit,
if corresponding port is selected as input.

If R1PU is selected as “0”, pull-up is enabled and if selected as “1”, it is disabled.

The pull-up is automatically disabled, if corresponding port is selected as output.

¢ R1 Open Drain Selection Register (R10D)

7 6 5 4 3 2 1 0

R10D - - R10OD5 | R10D4 | R10D3 | R10OD2 | R1OD1 | R10DO Oah
initial value 0 0 0 0 0 0 0 0
R/W - - w w w w w w

R1 Open Drain Selection Register (R10D) is 6-bit register, and can assign R1 port as open
drain output port each bit. If R10D is selected as “0”, port R1 is open drain output, and if selected as
“1”, it is push-pull output.

¢ R1 I/O Data Direction Register (R1DD)

7 6 5 4 3 2 1 0
R1DD - - R1DD5 | R1DD4 | R1DD3 | R1DD2 | R1DD1 | R1DDO Obh
initial value 0 0 0 0 0 0 0 0
R/W - - R/W R/W R/W R/W R/W R/W

R1 I/O Data Direction Register (R1DD) is 6-bit register, and can assign input state or
output state to each bit. If R1DD is “0”, port R1 is in the input state, and if “1”, it is
in the output state.
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3. I/0 Ports

¢ R1 Function Selection Register Low (R1FL)

7 6 5 4 3 2 1 0
R1FL R13 R12 R11 R10 Och
initial value 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
¢ R1 Function Selection Register High (R1FH)
7 6 5 4 3 2 1 0
R1FH - - R15 R14 0dh
initial value 0 0 0 0 0 0 0 0
R/W - - - - R/W R/W R/W R/W
Selection Mode of R1FL Selection Mode of R1FH
Bit Name Selection Mode Remarks Bit Name Selection Mode Remarks
00 (R13 00 |-
01 [KS10 01 (-
R13 -
10 (TO 10 |-
11 [AN10 11]-
00 [R12 00 |-
01 [KS9 01 (-
R12 -
10|T1 10 |-
11 |AN9 11]-
00 [R11 00 [R15
01 [KS8 01 [KS12
R11 R15
10 |- 10 |CLO
11 [AN8 11 [AN12
00 [R10 00 [R14
01 [KS7 01 |KS11
R10 R14
10 [INT2(EC2) 10 |-
11 |AN7 11 [AN11
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3. I/0 Ports
3.3. Port R2

¢ R2 Data Register (R2)

7 6 5 4 3 2 1 0
R2 - - R25 R24 R23 R22 R21 R20 10h
initial value 1 1 1 1 1 1 1 1
R/W - - R/W R/W R/W R/W R/W R/W

R2 data register (R2) is 6-bit register to store data of port R2.

When set as the output state by R2DD, and data is written in R2, data is outputted into port R2.
When set as the input state, input state of port R2 is readed.

bit is read-modified operation. (SETR1/CLRR1 instruction)

At output state, if port R2 is readed, R2 is readed instead of port R2.

¢ R2 Pull-up Selection Register (R2PU)

7 6 5 4 3 2 1 0

R2PU - - R2PU5 | R2PU4 | R2PU3 | R2PU2 | R2PU1 R2PUO 11h
initial value 1 1 1 1 1 1 1 1
R/W - - w W W W w w

R2 pull-up resistor control register (R2PU) is 6-bit register and can control pull-up on or off each bit,
if corresponding port is selected as input.

If R2PU is selected as “0”, pull-up is enabled and if selected as “1”, it is disabled.

The pull-up is automatically disabled, if corresponding port is selected as output.

¢ R2 Open Drain Selection Register (R20D)

7 6 5 4 3 2 1 0

R20D - - R20D5 | R20D4 | R20D3 | R20D2 | R20D1 | R20DO 12h
initial value 0 0 0 0 0 0 0 0
R/W - - W w w w W W

R2 Open Drain Selection Register (R20D) is 6-bit register, and can assign R2 port as open
drain output port each bit. If R20D is selected as “0”, port R2 is open drain output, and if selected as
“1”, it is push-pull output.

¢ R2 I/O Data Direction Register (R2DD)

7 6 5 4 3 2 1 0
R2DD - - R2DD5 | R2DD4 | R2DD3 | R2DD2 | R2DD1 | R2DDO 13h
initial value 0 0 0 0 0 0 0 0
R/W - - R/W R/W R/W R/W R/W R/W

R2 I/0 Data Direction Register (R2DD) is 6-bit register, and can assign input state or
output state to each bit. If R2DD is “0”, port R2 is in the input state, and if “1”, it is
in the output state.
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3. I/0 Ports

¢ R2 Function selection Register (R2FN)

7 6 5 4 3 2 1 0
R2FN - - R2FN5 R2FN4 R2FN3 R2FN2 R2FN1 R2FNO
initial value 0 0 0 0 0 0 0 0
R/W - - R/W R/W R/W R/W R/W R/W
Selection Mode of R2FN
Bit Name Selection Mode Ren;ark
0 -
1 -
0 -
1 -
0 |R25
R2FN5
1 |AN15
0 [R24
R2FN4
1 |AN14
0 |R23
R2FN3
1 [AN13
0 |R22
R2FN2
1 (T™MO01
0 |R21
R2FN1
1 |TM12
0 |R20
R2FNO
1 |T2

14h
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3. I/0 Ports
3.4. Port R3

¢ R3 Data Register (R3)

7 6 5 4 3 2 1 0
R3 - - - - - R32 R31 R30 18h
initial value 1 1 1 1 1 1 1 1
R/W - - - - - R/W R/W R/W

R3 data register (R3) is 3-bit register to store data of port R3.

When set as the output state by R3DD, and data is written in R3, data is outputted into port R3.
When set as the input state, input state of port R3 is readed.

bit is read-modified operation. (SETR1/CLRR1 instruction)

At output state, if port R3 is readed, R3 is readed instead of port R3.

¢ R3 Pull-up Selection Register (R3PU)

7 6 5 4 3 2 1 0

R3PU - - - - - R3PU2 | R3PU1 | R3PUO 1%h
initial value 1 1 1 1 1 1 1 1
R/W - - - - - W w w

R3 pull-up resistor control register (R3PU) is 3-bit register and can control pull-up on or off each bit,
if corresponding port is selected as input.

If R3PU is selected as “0”, pull-up is enabled and if selected as “1”, it is disabled.

The pull-up is automatically disabled, if corresponding port is selected as output.

¢ R3 Open Drain Selection Register (R30D)

7 6 5 4 3 2 1 0

R30D - - - - - R30D2 | R30D1 | R30DO 1lah
initial value 0 0 0 0 0 0 0 0
R/W - - - - - W W W

R3 Open Drain Selection Register (R30D) is 3-bit register, and can assign R3 port as open
drain output port each bit. If R30D is selected as “0”, port R3 is open drain output, and if selected as
“1”, it is push-pull output.

¢ R3 I/O Data Direction Register (R3DD)

7 6 5 4 3 2 1 0
R3DD - - - - - R3DD2 | R3DD1 | R3DDO 1bh
initial value 0 0 0 0 0 0 0 0
R/W - - - - - R/W R/W R/W

R3 I/0 Data Direction Register (R3DD) is 3-bit register, and can assign input state or
output state to each bit. If R3DD is “0”, port R3 is in the input state, and if “1”, it is
in the output state.
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3. I/0 Ports

¢ R3 Function selection Register (R3FN)

7 6 5 4 3 2 1 0
R3FN - - - - - R3FN2 | R3FN1 | R3FNO 1ch
initial value 0 0 0 0 0 0 0 0
R/W - - - - - R/W R/W R/W
Selection Mode of R3FN
Bit Name Selection Mode Remarks
0 -
- -
0 -
- T
0 -
- T
0 -
- T
0 -
- -
R3EN2 0 High Voltage RESET Enable if (Vg3 >> VDD)
1 High Voltage RESET Disable
R3FN1 0 R3
1 Input with Pull-down
R3FNO 0_|R%0
1 Input with Pull-down
¢ Code Option (RESETB Selection)
Name Option Value Code Option Description Operation
RSTS 1 RESETB/R32 Selection RESETB
0 R32
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4. Oscillation Circuit

4.1. Oscillation Circuit

Oscillation circuit is designed to be used either with a ceramic resonator or crystal oscillator.
Fig. 4.1 shows circuit diagrams using a crystal (or ceramic) oscillator and external clock.
Clock from oscillation circuit makes CPU clock via clock pulse generator, and then provide
peripheral hardware clock.
Alternately, the oscillator may be driven from an external source as shown is Fig. 4.1.

In the STOP mode, oscillation stop, OSC2 state goes to “High”, OSC1 state goes to “Low”, and
built-in feed back resistor is disabled.

Fig. Pin Assignments of Oscillator configuration

External clock input circuit

Internal oscillator circuit

External clock
0sC1 —<I— 0sC1
R31 0sC2
External R circuit
] ]
oscif—{ R }o—> R30
Internal
Oscillator
R31 R31

External Crystal (Ceramic) oscillator circuit

TII_
[ ) ¢
Ty

SN

e Code Option (Oscillator Selection)

Name XTS[2:0] SXT Code Option Description R30 Assign R31 Assign
111 1 Internal RC 4MHz R30(1/0) R31(1/0)
110 1 Internal RC 2MHz R30(1/0) R31(1/0)
101 1 Internal RC 1MHz R30(1/0) R31(1/0)

TS 100 1 Internal RC 8MHz R30(1/0) R31(1/0)
011 1 Internal RC 16MHz R30(1/0) R31(1/0)
010 1 XT Oscillator 0OSC1(I) 0SC2(0)
001 1 External Clock Input 0OSC1(I) R31(I/0O)
000 1 External RC Oscillator 0OSC1(I) R31(1/0)

SXT 010 0 32.768KHz Oscillator 0OSC1(I) 0SC2(0)
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4. Oscillation Circuit

4.2. System Clock & Peripheral Clock Generator Block Diagram

DRS

111
Internal RCOSC o System Clock
16/8/4/2/1 (MHz) ™| 0’]‘-’1 4@7 00 @ Clock Divider —» (Tck = 4/fog0)
01
External 010 MUX
Crystal/Oscillator | Code 10

Option
External -1/ 16 11 Flss

Clock Input ™ |

0 Peripheral Clock
External R-OSC—{ 000 M /> (PS0)
0 MUX | R15
RCWDT 1 \/T
RCWDTEN 0Cs o

,.rla"fﬁﬁ . ADAMETP12XX User's Mannal (170.8-2010.05)
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4. Oscillation Circuit

¢ System Control Register

7 6 5 4 3 2 1 0
SCR - - LVDDIS | OSCNF PSS 0ocCs DRS1 DRSO
initial value 0 0 0 0 0 0 0 0
R/W - - R/W R/W R/W R/W R/W R/W
Selection Mode of SCR
Bit Name Selection Mode Remarks
Enabl *
LVDDIS LVD Disable 0 r_lab <
1 | Disable
0 | Disabl *
OSCNF | OSC. Noise Filter Enable pape
1 | Enable
0 |fyse to PSO *
PSS Peripheral Clock Selection osC
1 | sfosc to PSO
0 f, Output
0cs Output Clock Selection >osc _UIPU
1 | RCWDT Output
- . . 01 | sfosc/2
DRS[1:0 Divide Ratio Selection f
[1:0] 10 | sfys/8 0s¢
11 | sfpe/16

63h
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4. Oscillation Circuit

¢ Selection of Peripheral Clock

~

. PSS=0 PSS=1 Remarks
Peripheral
Clock Source DRS=0 DRS=1 DRS=2 DRS=3 DRS=x
(fOSC=sfOSC) | (fOSC=sfOSC/2) | (FOSC=sfOSC/8) | (FOSC=sfOSC/16) | (FOSC=sfOSC)
PSO fOSC fOSC/2 fOSC/8 fOSC/16 fOSC
PS1 fOSC/2 fOSC/4 fOSC/16 fOSC/32 fOSC/2
PS2 fOSC/4 fOSC/8 fOSC/32 fOSC/64 fOSC/4
PS3 fOSC/8 fOSC/16 fOSC/64 fOSC/128 fOSC/8
PS4 fOSC/16 fOSC/32 fOSC/128 fOSC/256 fOSC/16
PS5 fOSC/32 fOSC/64 fOSC/256 fOSC/512 fOSC/32
PS6 fOSC/64 fOSC/128 fOSC/512 fOSC/1024 fOSC/64
PS7 fOSC/128 fOSC/256 fOSC/1024 fOSC/2048 fOSC/128
PS8 fOSC/256 fOSC/512 fOSC/2048 fOSC/4096 fOSC/256
4.2.2. fosc Change Method
DRS(01) DRS(00)
DRS(10)
1/8
y | Clock |  System Clock
Divider (Tck = 4/fogc)
DRS(00)

DRS(00) 1/16 | DRS(11)

ADAMETP12XX User's Mannal (170.8-2010.05)

44




5. Watch Dog Timer

5.1. Watch Dog Timer (WDT)

Watch dog timer is organized binary of 19 steps. The signal of Tck cycle comes in the first step of
WDT after WDT reset.

If this counter was overflowed, reset signal automatically come out so that internal circuit is

initialized.

The overflow time is 219 X (Tck/2) (262.144ms at f,sc = 4MHz) Normally, the binary counter must
be reset before the overflow by using reset instruction (WDTC), Power-on reset pulse or Low VDD

detection pulse.

* Tk = 4/fogc

* It is constantly reset in STOP mode.
When STOP is released by any stop release source, counting is restarted.
After oscillation stabilization time 21> X (Tck/2) [16.384ms at fyqc = 4MHZ],
STOP is released.

Fig. Block Diagram of Watch-dog Timer

~

RCWDTEN
STOP
WDTCK
RCWDT 32u
256u 1
WDTCK 0
[Tek = 4/fosc]

Power-On Reset

RESET pulse
RESET release

Low VDD Detection

WAKEUP

WDTRST

Binary counter(19bit)

clear & start

L o1 0 —» WDT Overflow

—>» WDT Interrupt

SLEEP/STOP/WDTC
instruction

RCWDTINT

RCWDTRST

e Watch Dog Timer overflow priod is

219 x (Tck/2)

Where, Tck = 4/fosc
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5. Watch Dog Timer

* WDT Control Register

7 6 5 4 3 2 1 0
WDTR | - RCWDTEN | WDTRST | WDTCK | WAKEUP1 | WAKEUPO | - - 64h
initial value 0 0 0 0 0 0 0 0
R/W - R/W R/W R/W R/W R/W - -
Selection Mode of WDTR
Bit Name Selection Mode Remarks
RCWDTEN WDT Mode Contol 0 [WDT mode
1 [RCWDT mode @STOP
WDTRST WDT Reset or Interrupt Control 0 [WDT Reset
1 |WDT Interrupt
WDTCK WDT Clock Selection 0 |lus (@4MHz)
0 |= 32us RCWDT RCWDT mode
1 = 256us RCWDT
WAKEUP[1:0] Reset or Interrupt Wakeup Time 00 [(Tck/2) * 219
01|(Tck/2) * 218
10 [(Tck/2) * 217
11 |(Tck/2) * 216
[1:0] - - |- -
Reset or Interrupt Wakeup Time (fysc) (Tck = 4/fos. @4MH2)
(Tck/2) * 219 (Tck/2) * 218 (Tck/2) * 217 (Tck/2) * 216 Unit
Tck = 1us 262.144 131.072 65.536 32.768 ms
Reset or Interrupt Wakeup Time (frewor)
- (TRCWDT)
(TRCWDT/Z) * 219 (TRCWDT/Z) * 218 (TRCWDT/Z) * 217 (TRCWDT/Z) * 216 Unlt
Trewor =32Us =8 =4 =2 =1
S
Trewor = 256us = 65 = 32 = 16 =8
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5. Watch Dog Timer

* WDTC Timing Diagram

PC PC X PC+1 X PC+2

)
Instruction INST-1 X WDTC X INST+1 )

WDTCK | | | I—
Counter ( ovT_X + o) cowercear Xt )

WDT Clear ‘|‘ |

* Watch dog timer overflow RESET Timing Diagram

wotek [ | | | L
Counter (" 7/FFF X 80000 X 0 X 1 X 0 Xt )

WDT |
Overflow

A
WDT Clear
system |
RESETB
F TN 2 CyCle e »i
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6. Timer

6.1. Timer

6.1.1. Timer operation mode

Timer is basically made of Timer Data/Counter Register, Timer Mode Register and control circuit.
The types of Timer are 16bit Timer/Counter (Timer0, Timerl, Timer2).

-. 16-bit Interval Timer
-. 16-bit Event Counter
-. 16-bit Capture Timer
-. 16-bit rectangular-wave output

-. 16-bit Interval Timer
-. 16-bit Event Counter
-. 16-bit Capture Timer
-. 16-bit rectangular-wave output

Timer0

Timerl

-. 16-bit Interval Timer
-. 16-bit Event Counter
-. 16-bit Capture Timer
-. 16-bit rectangular-wave output

Timer2
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6. Timer

6.2. Timer0

6.2.1. TimerQ(T0) Block Diagram

MOVR H,TOCRH MOVR TOD1H,#AAH
MOVR G,TOCRL MOVR TOD1L,#55H

SRAM
(@v)

WRAM & capture —

-

MOVR TODOH, #55H
MOVR TODOL, #AAH

= =

TIMERO DATA1
BUFFER
(TOD1H:TOD1L)

TIMERO DATAQ
BUFFER
(TODOH:TODOL)

T0 load

——

 E

TIMERO COUNT
REG. (TOCRH:TOCRL)

TIMERO DATA1
REGISTER
(TOD1H:TOD1L)

TIMERO DATAOQ
REGISTER

(TODOH: TODOL)

TOMRO
L7lofsfafslafsfo]
L1 L
S ON EG CPE TCK
v
PS0/2 0 PS1 — 0
PSO 1 PS2 — 1
PS6 2 PS3 = 2
PS7 3 PS4 — 3 TCK
I 4 PS5 — 4 0
T1—5
—p
FMOD T2 3
CKC

capture & clear

MU

-

** Every 2'nd Counter Overflow

Note> The status of TO Output is “0” for counting TODOH: TODOL
also, “1” for counting TOD1H:TOD1L.

TO (16-bit) ** Every Counter Overflow(captuje mode|
Counter &
Comparator +0 | INT. TOF
+1 GEN.
EG INTS ﬂ_
) o
cs TO load
A
OUTPUT 0
GEN. ﬂ—ﬂ > |
outc RIFL
PWME FMOD OuUTC
TMC |WRAM| INTS | cKC
— | ] |
716 514 3 2 1 0
TOMR1
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6. Timer

6.2.2. Timer0 Control Register

« Timer0 Mode Register 0 (TOMRO)

7 6 5 4 3 2 1 0
TOMRO TOCS TOCN TOEG TOCPE1 | TOCPEO | TOCK2 TOCK1 TOCKO 51h
initial value 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Selection Mode of TOMRO (fosc = 4MHz)
Bit Name Selection Mode Remarks
0 [Timer0 Stop
TOCS Timer0 Clear / start Control
1 [Timer0 Clear and Start
0 |Timer0 Pause
TOCN Timer0 Pause / Continue Control
1 |TimerO continue
0 |Timer0 Count
TOEG Timer0 Count Control
1 |[Timer0 Count + 1
00 |ECO
TOCPEL  |Input capture & 01 |EC1
TOCPEOQ Event Count selection 10 |Capture 0 (INTO)
11 |Capture 1 (INT1)
000 |PS1 (0.5us) |*PS0/2 *FMODE
001 |PS2 (1us) *PS0 (0.25us)
010 | PS3 (2us) *PS6 (16us)
TOCK2 011 | PS4 (4us) *PS7 (32us)
TOCK1 Input clock selection
TOCKO 100 | PS5 (8us) *PS8 (64us)
101 |T1
110 | T2
111 [EC (ECO or EC1)
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6. Timer

¢ Timer0 Mode Register 1 (TOMR1)

7 6 5 4 3 2 1 0
TOMR1 | TOMC1 | TOMCO | PWMEO | WRAMO | FMODO | INTSO | OUTCO CKCOo 52h
initial value 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Selection Mode of TOMR1

Bit Name Selection Mode Remarks
00 [ Logical ‘AND’ of Timer0 output and Timer1 output

ToMC1 01 | Logical *OR’ of Timer0 output and Timerl output

mPWM Control

TOMCO 10| Logical ‘NAND' of Timer0 output and Timer1 output
11 Logical ‘NOR’ of Timer0 output and Timerl output
0 | Timer0 Normal Mode

PWMEO | Timer/PWM Mode Selection
1 [Timer0 PWM Mode
0 | Disable

WRAMO [ Automatically Save Capture data to RAM
1 [ Timer0 Automatically Save Capture data to RAM
0 | Timer0 Normal Mode

FMODO |Fast Mode Selection
1 | Timer0 Fast Mode
0 [Timer0 Interrupt Every 2 Overflow

INTSO Timer0 Interrupt Overflow Control
1 | TimerO Interrupt Every Overflow

] 0 [ Timer0 Output Normal

OUTCO [Timer0 Output Control
1 [ Timer0 Output Reverse
0 | Timer0 Input Clock Normal

CKCO Timer0 Input Clock Control
1 [Timer0 Input Clock Reverse

Note: Save 2bytes capture data to RAM (2cycle) - addressed by @Y++., TOCRL saved first.

SRAM(@Y)

0

1

2

3

4

5

6

7

TOCRL

TOCRH

TOCRL

TOCRH

TOCRL

TOCRH

TOCRL

TOCRH

1'st Captured Data

2'nd Captured Data

3'rd Captured Data

4'th Captured Data
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6. Timer

¢ TimerQ Data0 Register Low (TODOL) = PWMO DUTY

7 6 5 4 3 2 1 0
TODOL | TODOL7 | TODOL6 | TODOLS | TODOL4 | TODOL3 | TODOL2 | TODOL1 | TODOLO
initial value - - - - - - - -
R/W W W W w W W W W
¢ Timer0 Count Register Low (TOCRL)
7 6 5 4 3 2 1 0
TOCRL | TOCRL7 | TOCRL6 | TOCRL5 | TOCRL4 | TOCRL3 | TOCRL2 | TOCRL1 | TOCRLO
initial value - - - - - - - -
R/W R R R R R R R R
Note: At 16bit counter value read, Must be read TOCRL first.
o Timer0 Datal Register Low (TOD1L) = PWMO PERIOD
7 6 5 4 3 2 1 0
TOD1L | TOD1L7 | TOD1L6 | TOD1L5 | TOD1L4 | TOD1L3 | TOD1L2 | TOD1L1 | TOD1LO
initial value - - - - - - - -
R/W w w w w w w w w

53h

53h

54h
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6. Timer

 Timer0 Data0 Register High (TODOH) = PWMO DUTY EXTENSION

7 6 5 4 3 2 1 0
TODOH | TODOH7 | TODOH6 | TODOH5 | TODOH4 | TODOH3 | TODOH2 | TODOH1 | TODOHO
initial value - - - - - - - -
R/W W W W w W W W W
¢ TimerQ Count Register High (TOCRH)
7 6 5 4 3 2 1 0
TOCRH | TOCRH7 | TOCRH6 | TOCRH5 | TOCRH4 | TOCRH3 | TOCRH2 | TOCRH1 | TOCRHO
initial value - - - - - - - -
R/W R R R R R R R R
Note: At 16bit counter value read, Must be read TOCRL first.
¢ Timer0 Datal Register High (TOD1H) = PWMO CYCLE
7 6 5 4 3 2 1 0
TOD1H | TOD1H7 | TOD1H6 | TOD1HS5 | TOD1H4 | TOD1H3 | TOD1H2 | TOD1H1 | TOD1HO
initial value - - - - - - - -
R/W w w w w w w w w

55h

55h

56h
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6. Timer

6.2.3. Timer0 Caution

Caution : In the case of TOEG is “0”,

TCK

TOD1H/TOD1L

TODOH/TODOL

Counter

TOF
(regardless of TCK)

TO
(regardless of TCK)

TOCS (Clear & Start, move data from buffer to reg.)

v

0000h X 0000h X 0001h )
0000h X 0001h X 0000h )

; 300000000600
eIt et It T I It It

hold before status

Want to count “0”,

set TOEG=1
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6. Timer

6.2.4. TM01 Mode

* TMO01 Logical Output Control

TMC[1:0]

00
._.:D_\— 01 T™MO1

T
®

11

* TM01 mode Timing Diagram

T™C 0 (AND) 1 (OR) 2 (NAND)

3 (NOR) )

o | L L L& L] [

10 I Y S I S N e
o1 I 1] L[]
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6. Timer

6.2.5. Timer0 Timing Diagram

* 16-bit Timer/Counter mode Timing Diagram

TCK

FFFFh > -

TO
Counter

TODOH:TODOL

TOD1H:TOD1L

0000h »
ics&
:Reload

T0

CS &
Reload

CS &
Reload

TOF

CS &
Reload

Interval period

Interval period

TOF
(INTSO0=1)

Note > CS : Timer0 Counter Clear & Start.
Reload : Timer0 Data move from Data buffer to Data register.

* Start / Stop operation

FFFFh

TO
Counter

roc | [UDUTIUUL__ MAACUUUTRAUUL___ MAAUUUTATJubun

TOD1H:TOD1L

0000h

.continue . continue

[ R ]

TOCS J

TOCN
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6. Timer

* 16-bit Timer/Counter mode Timing Diagram

TCK
TOD1H:TOD1L
TODOH:TODOL

Counter

TOF

TOF
(INTSO0=1)

TO

TOCS (Clear & Start, move data from buffer to reg.)
i TOF (Clear & Start, move data from buffer to reg.)

v v v
0 X m q >
X n P )
0 Rt X~ XmtoXe X~ XmymhoK 1 X~ XetfekoX ~ Xat fho K 1)
—F‘:clear

<

rclear

* 16-bit Capture mode Timing Diagram

TCK

Counter
TOD1H:TOD1L
TODOH:TODOL

TOF

INTO or INT1

INTOF or INT1F
(rising edge)

TOCRH

TOCRL

WT
(WRAMO=1)

@Y

TOCS (Clear & Start, move data from buffer to reg.)

gy
(o D EVENC0 EVED ERENENLD, ) O8N 0 EDED

- . don't care X - >

- = 00FFh )( — )

v S
matchl—l'clear

clear —|

capture

capture

capture capture

1'st Interrupt interval period 2'nd Interrupt interval period

= 03h = FFh + 02h
11 [Tl
i TOCRL |TOCRH I
00 01 02 03

- 03 2 )

4
nte :
Wl
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6. Timer

¢ PWM mode Timing Diagram : (TOEG=0)

DUTY

OuTCo0=0 (TODOL)

DUTY
OuUTCO=1 (TODOL)

PERIOD
(TOD1L)

DUTY EXTENSION
(TODOH)

CYCLE
(TOD1H)

TOF

(1) Duty+1

(2) Duty+1

(1) Duty+1

(2) Duty+1

(3) Duty

(3) Duty

\ 4

A

\ 4

A

Period

\ 4

A

Period

a

Duty Exte

nsion = #2

v

Period

Cycle =
#3

¢ PWM mode Timing Diagram : (TOEG=1)

DUTY

OuTCO0=0 (TODOL)

DUTY
OUTCO=1 (TODOL)

PERIOD
(TOD1L)

DUTY EXTENSION
(TODOH)

CYCLE
(TOD1H)

TOF

(1) Duty

(2) Duty

(1) Duty

(2) Duty

(3) Duty

(3) Duty

Y
A

\ 4

A

Period

\4
A

Period

Period

ignore

Cycle =
#3

¢ PWM mode Condition :
Cycle # #0

Period # #1
Duty < Period

Duty Extension < Cycle
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6. Timer

e PWM mode Timing Diagram : (TOEG=0, DUTY EXTENSION=0)

;TOCS (Clear & Start, move data from buffer to reg.)

v

T || [ I D I B
L THED GETE G o)
et o Yo o Y@ w0 )} o Y w f w)
e T G G o)
B S G G G G S ST ST
ToF |_|< ............ CYCLE............. ,l‘l |_|

o I e D
(OUTC0=0)

i L]
(OUTCO=1)

¢ PWM mode Timing Diagram : (TOEG=1, DUTY EXTENSION=0)

;TOCS (Clear & Start, move data from buffer to reg.)

v

T || I e D I O
S TR GETE G )
et o Yo o Y@ o )} o Y w f w)
e o X v X o)
2 o Y w o Y w w Y w Y w)
ToF |_|< ............ CYCLE............. ,l‘l |_|

o I e D
(OUTC0=0)

i ]
(OUTCO=1)

-

¢ PWM mode Condition :
Cycle # #0
Period # #1
Duty < Period
Duty Extension < Cycle
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6. Timer

¢ TO OUTPUT (PWM mode) Timing Diagram : (OUTC0=0, TOEG=0, DUTY EXTENSION=0)

COUNTER |o[1|2]|3]|4]|5]|6|7]|8|9|alb|c|d|e|f|o]|1|2]3|4|5|6]|7|8]|9]|a|b|c|d]|e|f
DUTY #0
DUTY #1 J
DUTY #2
DUTY(#E)
DUTY #F |_ |_
S I PSRN P
PERIOD (#10) PERIOD (#10)
P »
CYCLE (#2)
TOF

¢ TO OUTPUT (PWM mode) Timing Diagram : (OUTC0=1, TOEG=0, DUTY EXTENSION=0)

COUNTER |o|1|2]3]4]|5]6|7[8|o|alb|c]|d]le|f|of1|2]3]4]|5]|6]|7]|8|9|alb|c|d]|e]F

DUTY #0

DUTY #1

DUTY #2

DUTY(#E)

DUTY #F |_ |_
T N »

PERIOD (#10) PERIOD (#10)
T P P P PP PP »
CYCLE (#2)

TOF _I_
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6. Timer

¢ TO OUTPUT (PWM mode) Timing Diagram : (OUTC0=0, TOEG=0, DUTY EXTENSION=1)

COUNTER

DUTY #0

DUTY #1

DUTY #2

DUTY(#E)

DUTY #F

TOF

0f1f2 617|8|9|alb|c|d]e|f[0]|1]2]3|4]5
--------------- Prohibited Value(Duty#Period) === Prohibited Value(Duty#Period)
T PR T P P P PP PPN
PERIOD (#10) PERIOD (#10)
T T Py
CYCLE (#2)

¢ TO OUTPUT (PWM mode) Timing Diagram : (OUTC0=1, TOEG=0, DUTY EXTENSION=1)

COUNTER

DUTY #0

DUTY #1

DUTY #2

DUTY(#E)

DUTY #F

TOF

0|1]2 5|6|7|8|9|a|bfcfd]e[f]O]1]2]|3]4]|5
--------------- Prohibited Value(Duty#Period) -5 Prohibited Value(Duty#Period)
L T T TP P PP P PP P P PP PP PP PP PPP T PISY B LT T TN
PERIOD (#10) PERIOD (#10)
L LD T PPy
CYCLE (#2)
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6. Timer
6.3. Timerl

6.3.1. Timer1(T1) Block Diagram

MOVR H,TICRH MOVR T1D1H,#AAH MOVR T1DOH,#55H
MOVR G,TICRL MOVR T1D1L,#55H MOVR T1DOL,#AAH

= = = =

SRAM TIMER1 DATA1 TIMER1 DATAO
(@) BUFFER BUFFER
(T1D1H:T1D1L) (T1DOH:T1DOL)
WRAM & capture — ———
oa
—
T1MRO
7165413210
TIMER1 COUNT TIMER1 DATA1 TIMER1 DATAO
L1 L 1 REG. (T1CRH:T1CRL REGISTER REGISTER
@ ON EG CPE TCK - ' ) (TID1H:T1DIL) (TLDOH:T1DOL)
_‘_ r
PS0/2 0 PS1— 0 1 0
PSO 1 PS2 — 1 MUX
PS6 2 PS3 = 2
PS7 3 PS4 — 3 TCK
PS8 4 PS5 — 4
g :: g 1 . ** Every 2'nd Counter Overflow
FMOD 7 -21 (16-bit) ** Every Counter Overflow(captufe mode
CKC ounter &
— Comparator +0 o INT. T1F
+1 GEN.
capture & clear T T
EG INTS 1
)
ECO/INTO | | cs T1 load

ECt/INTL | | ,

OUTPUT 0
Note> The status of T1 Output is “0” for counting T1DOH:T1DOL GEN. 1 > T
also, “1” for counting T1D1H:T1D1L.

outc RIFL

PWME FMOD  OUTC
|WRAM| INTS | CKC
| l |
7lels|al3|l2]1]o0

T1MR1

eta
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6. Timer

6.3.2. Timer1 Control Register

¢ Timerl Mode Register 0 (TIMRO)

7 6 5 4 3 2 1 0
T1MRO T1CS T1CN T1EG T1CPE1 | TICPEO | T1CK2 T1CK1 T1CKO 57h
initial value 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Selection Mode of TIMRQ (fosc = 4MH2)
Bit Name Selection Mode Remarks
0 |[Timerl Stop
T1CS Timer1 Clear / start Control
1 |Timerl Clear and Start
0 |Timerl Pause
TIiCN Timerl Pause / Continue Control
1 |Timerl continue
0 |Timerl Count
T1EG Timer1 Count Control
1 [Timerl Count + 1
00 |[ECO
TICPEL  |Input capture & 01 |EC1
T1CPEOQ Event Count selection 10 |Capture 0 (INTO)
11 |Capture 1 (INT1)
000 | PS1 (0.5us) *ps0/2 *FMODE
001 |PS2 (1us) *PS0 (0.25us)
010 | PS3 (2us) *PS6 (16us)
T1CK2 011 PS4 (4us) *PS7 (32us)
T1CK1 Input clock selection
T1CKO 100 | PS5 (8us) *PS8 (64us)
101 (TO
110 (T2
111 | EC (ECO or EC1)
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6. Timer

¢ Timerl Mode Register 1 (TIMR1)

7 6 5 4 3 2 1 0
T1MR1 - - PWME1 | WRAM1 | FMOD1 | INTS1 | OUTC1 CKC1
initial value 0 0 0 0 0 0 0 0
R/W - - R/W R/W R/W R/W R/W R/W
Selection Mode of TIMR1

Bit Name Selection Mode Remarks
0| Timerl Normal Mode

PWME1 |Timer/PWM Mode Selection
1| Timerl PWM Mode
0| Disable

WRAM1 | Automatically Save Capture data to RAM
1| Timerl Automatically Save Capture data to RAM
0| Timerl Normal Mode

FMOD1 |Fast Mode Selection
1| Timerl Fast Mode
0| Timer1 Interrupt Every 2nd Overflow

INTS1 Timerl Interrupt Overflow Control
1| Timerl Interrupt Every Overflow
0| Timerl Output Normal

OUTC1 |Timerl Output Control
1| Timerl Output Reverse
0| Timerl Input Clock Normal

CKC1 Timer1 Input Clock Control
1| Timerl Input Clock Reverse

Note: 16bit Timer : Save 2bytes capture data to RAM (2cycle) - addressed by @Y++.

SRAM(@Y) 0 1 2 3 4 5 6 7
T1CRL T1CRH T1CRL T1CRH T1CRL T1CRH T1CRL T1CRH

1'st Captured Data

2'nd Captured Data

3'rd Captured Data

4'th Captured Data
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6. Timer

¢ Timerl Data0O Register Low (T1DOL) = PWM1 DUTY

7 6 5 4 3 2 1 0
Ti1DOL | T1DOL7 | T1DOL6 | T1DOL5 | TiDOL4 | T1iDOL3 | TiDOL2 | TiDOL1 | T1DOLO
initial value - - - - - - - -
R/W W W W w W W W W
e Timerl Count Register Low (T1CRL)
7 6 5 4 3 2 1 0
TI1CRL | T1CRL7 | T1CRL6 | T1CRL5 | T1CRL4 | TI1CRL3 | T1CRL2 | T1CRL1 | T1CRLO
initial value - - - - - - - -
R/W R R R R R R R R
Note: At 16bit counter value read, Must be read T1CRL first.
o Timerl Datal Register Low (T1D1L) = PWM1 PERIOD
7 6 5 4 3 2 1 0
TiD1L | TiD1L7 | TiD1L6 | T1D1L5 | TiD1L4 | TiD1L3 | TiD1L2 | TiD1L1 | T1D1LO
initial value - - - - - - - -
R/W w w w w w w w w

5%h

59h

5ah
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6. Timer

e Timerl Data0 Register High (T1DOH) = PWM1 DUTY EXTENSION

7 6 5 4 3 2 1 0
T1DOH | T1DOH7 | T1DOH6 | T1DOH5 | T1IDOH4 | TIDOH3 | TIDOH2 | T1IDOH1 | T1DOHO
initial value - - - - - - - -
R/W W W W w W W W W
¢ Timerl Count Register High (T1CRH)
7 6 5 4 3 2 1 0
T1CRH | TICRH7 | TICRH6 | TICRH5 | TICRH4 | TICRH3 | TICRH2 | TICRH1 | T1CRHO
initial value - - - - - - - -
R/W R R R R R R R R
Note: At 16bit counter value read, Must be read T1CRL first.
o Timerl Datal Register High (T1D1H) = PWM1 CYCLE
7 6 5 4 3 2 1 0
T1D1H | T1D1H7 | T1D1H6 | T1ID1H5 | TID1H4 | T1ID1H3 | TID1H2 | T1D1H1 | T1D1HO
initial value - - - - - - - -
R/W w w w w w w w w

5bh

5bh

5ch
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6. Timer

6.3.3. Timerl Caution

Caution : In the case of T1EG is “0”,

T1CS (Clear & Start, move data from buffer to reg.)

v

T1D1H/T1DIL 0000h X 0000h X 0001h )
T1DOH/T1DOL 0000h X 0001h X 0000h )

v ¥
Counter 0 D 66600000
T1iF
o'y I T 1 1 v 1 O | O |

T hold before status
(regardless of TCK)

Want to count “0”, set TIEG=1
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6. Timer \

6.3.4. Timerl Timing Diagram

* 16-bit Timer/Counter mode Timing Diagram

TCK
4 A
T1CS TICN
T1DOH:T1DOL T1D1H:T1D1L
FFFFh > =
T1
Counter
0000h »
ics& CS & CS & CS &
:Reload Reload Reload Reload
T1
Interval period T Interval period i
TIF H
T1iF
(INTS1=1)

Note > CS : Timerl Counter Clear & Start.
Reload : Timerl Data move from Data buffer to Data register.

* Start / Stop operation

roc | [UDUTIUUL__ MAACUUUTRAUUL___ MAAUUUTATJubun

T1D1H:T1D1L

FFFFh

T1
Counter

0000h

.continue . continue
. y

T1CS J \_I
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6. Timer

* 16-bit Timer/Counter mode Timing Diagram

TCK
T1D1H:T1DIL
T1DOH:T1DOL

Counter

T1F

TIF
(INTS1=1)

T1

T1Cs (Clear & Start, move data from buffer to reg.)
i T1F (Clear & Start, move data from buffer to reg.)

v v v
0 X m q >
X n P )
0 Rt X~ XmtoXe X~ XmymhoK 1 X~ XetfekoX ~ Xat fho K 1)
—F‘:clear

<

rclear

* 16-bit Capture mode Timing Diagram

TCK

Counter
T1D1H:T1D1L

T1DOH:T1DOL

T1F

INTO or INT1

INTOF or INT1F
(rising edge)

T1CRH

T1CRL

WT
(WRAM1=1)

@Y

T1CS (Clear & Start, move data from buffer to reg.)

gy
(o D EVENC0 EVED ERENENLD, ) O8N 0 EDED

- . don't care X - >

- = 00FFh X B )

v S
matchl—l'clear

clear —|

capture

capture

capture capture

1'st Interrupt interval period 2'nd Interrupt interval period

= 03h = FFh + 02h
[ [
ITICRLlTlCRHI
00 01 02 03

- 03 2 )

4
nte :
Wl
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6. Timer

¢ PWM mode Timing Diagram : (T1EG=0)

DUTY

OUTC1=0 (T1D0L)

DUTY
OuUTC1=1 (T1DOL)

PERIOD
(T1D1L)

DUTY EXTENSION
(T1DOH)

CYCLE
(T1D1H)

T1F

(1) Duty+1

(2) Duty+1

(1) Duty+1

(2) Duty+1

(3) Duty

(3) Duty

\ 4

A

\ 4

A

Period

\ 4

A

Period

a

Duty Exte

nsion = #2

v

Period

Cycle =
#3

¢ PWM mode Timing Diagram : (T1EG=1)

DUTY

OuTC1=0 (T1D0L)

DUTY
OUTC1=1 (T1DOL)

PERIOD
(T1D1L)

DUTY EXTENSION
(T1DOH)

CYCLE
(T1D1H)

T1F

(1) Duty

(2) Duty

(1) Duty

(2) Duty

(3) Duty

(3) Duty

Y
A

\ 4

A

Period

\4
A

Period

Period

ignore

Cycle =
#3

¢ PWM mode Condition :
Cycle # #0

Period # #1
Duty < Period

Duty Extension < Cycle
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6. Timer

e PWM mode Timing Diagram : (T1EG=0, DUTY EXTENSION=0)

;T1CS (Clear & Start, move data from buffer to reg.)

v

T || [ I D I B
e THED GETE G o)
oeTmses o Yo Yo Y@ o )} o Y w f w)
il T G G o)
B S G G G G SCES ST ST
TiF |_|< ............ CYCLE............. ,l‘l |_|

o I e D
(OUTC1=0)

ik I N S N R
(OUTC1=1)

e PWM mode Timing Diagram : (T1EG=1, DUTY EXTENSION=0)

;T1CS (Clear & Start, move data from buffer to reg.)

v

T || I e D I O
S TR GETE G )
et o Yo o Y w0 )} o Y w f w)
i o X v X o)
B o e o Y w w Y w ( w )
TiF |_|< ............ CYCLE............. ,l‘l |_|

o I e D
(OUTC1=0)

ik I N S N R
(OUTC1=1)

-

¢ PWM mode Condition :
Cycle # #0
Period # #1
Duty < Period
Duty Extension < Cycle
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6. Timer

¢ T1 OUTPUT (PWM mode) Timing Diagram : (OUTC1=0, T1IEG=0, DUTY EXTENSION=0)

COUNTER |o[1|2]|3]|4]|5]|6|7]|8|9|alb|c|d|e|f|o]|1|2]3|4|5|6]|7|8]|9]|a|b|c|d]|e|f
DUTY #0
DUTY #1 J
DUTY #2
DUTY(#E)
DUTY #F |_ |_
S I PSRN P
PERIOD (#10) PERIOD (#10)
P »
CYCLE (#2)
TIF

¢ T1 OUTPUT (PWM mode) Timing Diagram : (OUTC1=1, TIEG=0, DUTY EXTENSION=0)

COUNTER |o|1|2]3]4]|5]6|7[8|o|alb|c]|d]le|f|of1|2]3]4]|5]|6]|7]|8|9|alb|c|d]|e]F

DUTY #0

DUTY #1

DUTY #2

DUTY(#E)

DUTY #F |_ |_
T N »

PERIOD (#10) PERIOD (#10)
T P P P PP PP »
CYCLE (#2)

T1F _I_
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6. Timer

e T1 OUTPUT (PWM mode) Timing Diagram : (OUTC1=0, TIEG=0, DUTY EXTENSION=1)

COUNTER |0]1|2]|3|4|5|6]|7|8]|9|a|b|c|d|e|f|0]1]2]3]|4]|5|6]|7(8]|9|a|bfc|d|e]|f

DUTY #0

DUTY #1

DUTY #2

DUTY(#E) | |_

DUTY #F  freereeeeeeeen Pth /b/[-ed Va/Ue(DUty¢ Peﬂ'od) ............................ Pfoh/b/ted Va/UE(DU[y¢ Peﬂod) ...............

CYCLE (#2)
TIF

¢ T1 OUTPUT (PWM mode) Timing Diagram : (OUTC1=1, TIEG=0, DUTY EXTENSION=1)

COUNTER [0|1[2]|3]4|5]|6|7|8]|9|a|b|c|d]e|f|Of1[2]3]4|5|6(7]|8]|9|a|lb|c|d]|e]f

DUTY #0

DUTY #1

DUTY #2

DUTY(#E) | |_

DUTY #F freereereeseen PfOﬁ/b/ted Va/Ue(DUty#Pef/bd) ............................ Pfoh/b/ted Va/ue(DUty#Per/’Ud) ...............

CYCLE (#2)
TIF
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6. Timer

6.4. Timer2

6.4.1. Timer2(T2) Block Diagram

MOVR H,T2CRH MOVR T2D1H,#AAH
MOVR G, T2CRL MOVR T2D1L,#55H

= =

MOVR T2DOH, #55H
MOVR T2DOL,#AAH

-

SRAM
(@v)

TIMER2 DATA1
BUFFER
(T2D1H:T2D1L)

TIMER2 DATAOQ
BUFFER
(T2DOH:T2DOL)

WRAM & capture —

T2 load

T2MRO
716|5[4]3]2[1]0 TIMER2 DATA1 TIMER2 DATAO
[ E— REEII\E"TE;éR(I:-IC')?;‘CTRL) REGISTER REGISTER
S ON EG CPE TCK ' ' (T2D1H:T2D1L) (T2DOH:T2DOL)
PS0/2 0 PS1 — 0 1 0
PSO 1 pPS2 — 1 MUX
PS6 2 PS3 —* 2
PS7 3 PS4 — 3 TCK
PS8 4 PS5 — 4
E) :: (55 1 T2 (16-bit ** Every 2'nd Counter Overflow
FMOD (16-bit) ** Every Counter Overflow(captufe mode
’ cke | Sounter & +0 INT T2F
0 — Comparator > -
SPICK 11 GEN.
capture & clear T T
SPICKS cpE EG INTS N
) o~
ect/int1 | H-b{ Edge det. cs T2 load
EC2/INT2 | || Edge det. '
OUTPUT 0
Note> The status of T2 Output is “0” for counting T2DOH:T2DOL GEN. > . T2
also, “1” for counting T2D1H:T2D1L.
outc R2FN
PWME FMOD OouTC
T™MC | WRAM | INTS | cKC
| ] |
71615413 2 110
T2MR1

eta
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6. Timer

6.4.2. Timer2 Control Register

¢ Timer2 Mode Register 0 (T2MRO0)

7 6 5 4 3 2 1 0
T2MRO T2CS T2CN T2EG T2CPE1 | T2CPEO | T2CK2 T2CK1 T2CKO 5dh
initial value 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Selection Mode of T2MRQ (fosc = 4MH2)
Bit Name Selection Mode Remarks
0 [Timer2 Stop
T2CS Timer2 Clear / start Control
1 |Timer2 Clear and Start
0 |Timer2 Pause
T2CN Timer2 Pause / Continue Control
1 |Timer2 continue
0 |Timer2 Count
T2EG Timer2 Count Control
1 [Timer2 Count + 1
00 |EC1
T2CPEL  |Input capture & 01 |EC2
T2CPEQ Event Count selection 10 |Capture 0 (INT1)
11 |Capture 1 (INT2)
000 | PS1 (0.5us) *PS0/2 *FMODE
001 |PS2 (1us) *PS0 (0.25us)
010 | PS3 (2us) *PS6 (16us)
T2CK2 011 | PS4 (4us) *PS7 (32us)
T2CK1 Input clock selection 100 | PS5 (8us) *PS8 (64us)
T2CKO
101 (TO
110 (T1
SPICK (@SPICKS=1)
111 |EC (EC1 or EC2)
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6. Timer

¢ Timer2 Mode Register 1 (T2MR1)

7 6 5 4 3 2 1 0
T2MR1 | T2MC2 | T2MC1 | PWME2 | WRAM2 | FMOD2 | INTS2 | OUTC2 CKC2 Seh
initial value 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Selection Mode of T2MR1

Bit Name Selection Mode Remarks
00 [ Logical ‘AND’ of Timer1 output and Timer2 output

T2MC2 01 | Logical *OR’ of Timer1 output and Timer2 output

mPWM Control

T2MC1 10| Logical ‘NAND' of Timer1 output and Timer2 output
11| Logical ‘NOR’ of Timer1 output and Timer2 output
0 | Timer2 Normal Mode

PWME2 |Timer/PWM Mode Selection
1 [Timer2 PWM Mode
0 | Disable

WRAM2 [ Automatically Save Capture data to RAM
1 [Timer2 Automatically Save Capture data to RAM
0 | Timer2 Normal Mode

FMOD2 |Fast Mode Selection
1 | Timer2 Fast Mode
0 [Timer2 Interrupt Every 2nd Overflow

INTS2 Timer2 Interrupt Overflow Control
1 | Timer2 Interrupt Every Overflow
0 | Timer2 Output Normal

OUTC2 [Timer2 Output Control
1 [Timer2 Output Reverse
0 | Timer2 Input Clock Normal

CKC2 Timer2 Input Clock Control
1 [Timer2 Input Clock Reverse

Note: 16bit Timer : Save 2bytes capture data to RAM (2cycle) - addressed by @Y++.

SRAM(@Y)

0

1

2

3

4

5

6

7

T2CRL

T2CRH

T2CRL

T2CRH

T2CRL

T2CRH

T2CRL

T2CRH

1’st Captured Data

2'nd Captured Data

3'rd Captured Data

4'th Captured Data
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6. Timer

¢ Timer2 Data0 Register Low (T2D0OL) = PWM2 DUTY

7 6 5 4 3 2 1 0
T2DOL | T2DOL7 | T2DOL6 | T2DOL5 | T2DOL4 | T2DOL3 | T2DOL2 | T2DOL1 | T2DOLO
initial value - - - - - - - -
R/W W W W W W W W W
e Timer2 Count Register Low (T2CRL)
7 6 5 4 3 2 1 0
T2CRL | T2CRL7 | T2CRL6 | T2CRL5 | T2CRL4 | T2CRL3 | T2CRL2 | T2CRL1 | T2CRLO
initial value - - - - - - - -
R/W R R R R R R R R
Note: At 16bit counter value read, Must be read T2CRL first.
o Timer2 Datal Register Low (T2D1L) = PWM2 PERIOD
7 6 5 4 3 2 1 0
T2D1L | T2D1L7 | T2D1L6 | T2D1L5 | T2D1L4 | T2D1L3 | T2D1L2 | T2D1L1 | T2D1LO
initial value - - - - - - - -
R/W w w w w w w w w

5th

5fh

60h
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6. Timer

e Timer2 Data0 Register High (T2D0H) = PWM2 DUTY EXTENSION

7 6 5 4 3 2 1 0
T2DOH | T2DOH7 | T2DOH6 | T2DOH5 | T2DOH4 | T2DOH3 | T2DOH2 | T2DOH1 | T2DOHO
initial value - - - - - - - -
R/W W W W w W W W W
e Timer2 Count Register High (T2CRH)
7 6 5 4 3 2 1 0
T2CRH | T2CRH7 | T2CRH6 | T2CRH5 | T2CRH4 | T2CRH3 | T2CRH2 | T2CRH1 | T2CRHO
initial value - - - - - - - -
R/W R R R R R R R R
Note: At 16bit counter value read, Must be read T2CRL first.
o Timer2 Datal Register High (T2D1H) = PWM2 CYCLE
7 6 5 4 3 2 1 0
T2D1H | T2D1H7 | T2D1H6 | T2D1H5 | T2D1H4 | T2D1H3 | T2D1H2 | T2D1H1 | T2D1HO
initial value - - - - - - - -
R/W w w w w w w w w

61h

61h

62h
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6. Timer

6.4.3. Timer2 Caution

Caution : In the case of T2EG is “0”,

TCK

T2D1H/T2D1L

T2DOH/T2DOL

Counter

T2F
(regardless of TCK)

T2
(regardless of TCK)

T2CS (Clear & Start, move data from buffer to reg.)

v

0000h X 0000h X 0001h )
0000h X 0001h X 0000h )

; 300000000600
eIt et It T I It It

hold before status

Want to count “0”,

set T2EG=1
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6. Timer

6.4.4. TM12 Mode

* TM12 Logical Output Control

TMC[2:1]

00
._.:D_\— 01 TM12

T
®

11

* TM12 mode Timing Diagram

T™C 0 (AND) 1 (OR) 2 (NAND)

3 (NOR) )

(o I A O R B

13 I Y I I S N e
i> I 1] L[]
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6. Timer

6.4.5. Timer2 Timing Diagram

* 16-bit Timer/Counter mode Timing Diagram

TCK
4 A
T2CS T2CN
T2DOH:T2DOL T2D1H:T2D1L
FFFFh > =
T2
Counter
0000h »
ics& CS & CS & CS &
:Reload Reload Reload Reload
T2
) Interval period T Interval period i
T2F H
T2F
(INTS2=1)

Note > CS : Timer2 Counter Clear & Start.
Reload : Timer2 Data move from Data buffer to Data register.

* Start / Stop operation

FFFFh

T2
Counter

0000h

roc | [UDUTIUUL__ MAACUUUTRAUUL___ MAAUUUTATJubun

T2D1H:T2D1L

.continue . continue

[ R ]

T2CS J \_I

T2CN | | |

. ADAMETP12XX User's Mannal (170.8-2010.05)

81




6. Timer

* 16-bit Timer/Counter mode Timing Diagram

TCK
T2D1H:T2D1L
T2DOH:T2DOL

Counter

T2F

T2F
(INTS2=1)

T2

T2Cs (Clear & Start, move data from buffer to reg.)
i T2F (Clear & Start, move data from buffer to reg.)

v v v
0 X m q >
X n P )
0 Rt X~ XmtoXe X~ XmymhoK 1 X~ XetfekoX ~ Xat fho K 1)
—F‘:clear

<

rclear

* 16-bit Capture mode Timing Diagram

TCK

Counter
T2D1H:T2D1L

T2DOH:T2DOL

T2F

INT1 or INT2

INT1F or INT2F
(rising edge)

T2CRH

T2CRL

WT
(WRAM2=1)

@Y

T2CS (Clear & Start, move data from buffer to reg.)

v

gy
(o D EVENC0 EVED ERENENLD, ) O8N 0 EDED

- . don't care X - >

- = 00FFh )( — )

v S
matchl—l'clear

clear —|

capture

capture

capture capture

1'st Interrupt interval period 2'nd Interrupt interval period

= 03h = FFh + 02h
[ [T
e reca]
00 01 02 03

- 03 2 )

4
nte :
Wl
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6. Timer

¢ PWM mode Timing Diagram : (T2EG=0)

DUTY

ouTC2=0 (T2D0L)

DUTY
OouTC2=1 (T2D0L)

PERIOD
(T2D1L)

DUTY EXTENSION
(T2DOH)

CYCLE
(T2D1H)

T2F

(1) Duty+1

(2) Duty+1

(1) Duty+1

(2) Duty+1

(3) Duty

(3) Duty

\ 4

A

\ 4

A

Period

\ 4

A

Period

a

Duty Exte

nsion = #2

v

Period

Cycle =
#3

¢ PWM mode Timing Diagram : (T2EG=1)

DUTY

OouTC2=0 (T2D0L)

DUTY
OouTC2=1 (T2D0L)

PERIOD
(T2D1L)

DUTY EXTENSION
(T2DOH)

CYCLE
(T2D1H)

T2F

(1) Duty

(2) Duty

(1) Duty

(2) Duty

(3) Duty

(3) Duty

Y
A

\ 4

A

Period

\4
A

Period

Period

ignore

Cycle =
#3

¢ PWM mode Condition :
Cycle # #0

Period # #1
Duty < Period

Duty Extension < Cycle
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6. Timer

e PWM mode Timing Diagram : (T2EG=0, DUTY EXTENSION=0)

;T2CS (Clear & Start, move data from buffer to reg.)

v

T || [ I D I B
L THED GETE G o)
et o Yo o Y@ w0 )} o Y w { w)
el T G G o)
L S G GO G S S G ST
ToF |_|< ............ CYCLE............. ,l‘l |_|

s I e D
(OUTC2=0)

Ik I N S N R
(OUTC2=1)

e PWM mode Timing Diagram : (T2EG=1, DUTY EXTENSION=0)

:T2CS (Clear & Start, move data from buffer to reg.)

v

T || I e D I O
S TR GETE G )
et o Yo o Y w0 )} o Y o Y w)
el o X v X o)
2 o Y w o Y w Y w Y w ( w )
ToF |_|< ............ CYCLE............. ,l‘l |_|

s I e D
(OUTC2=0)

Ik I N S N R
(OUTC2=1)

-

¢ PWM mode Condition :
Cycle # #0
Period # #1
Duty < Period
Duty Extension < Cycle
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6. Timer

¢ T2 QUTPUT (PWM mode) Timing Diagram : (OUTC2=0, T2EG=0, DUTY EXTENSION=0)

COUNTER |o[1|2]|3]|4]|5]|6|7]|8|9|alb|c|d|e|f|o]|1|2]3|4|5|6]|7|8]|9]|a|b|c|d]|e|f
DUTY #0
DUTY #1 J
DUTY #2
DUTY(#E)
DUTY #F |_ |_
S I PSRN P
PERIOD (#10) PERIOD (#10)
P »
CYCLE (#2)
T2F

¢ T2 OUTPUT (PWM mode) Timing Diagram : (OUTC2=1, T2EG=0, DUTY EXTENSION=0)

COUNTER |o|1|2]3]4]|5]6|7[8|o|alb|c]|d]le|f|of1|2]3]4]|5]|6]|7]|8|9|alb|c|d]|e]F

DUTY #0

DUTY #1

DUTY #2

DUTY(#E)

DUTY #F |_ |_
T N »

PERIOD (#10) PERIOD (#10)
T P P P PP PP »
CYCLE (#2)

T2F _I_
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6. Timer

¢ T2 OUTPUT (PWM mode) Timing Diagram : (OUTC2=0, T2EG=0, DUTY EXTENSION=1)

COUNTER

DUTY #0

DUTY #1

DUTY #2

DUTY(#E)

DUTY #F

T2F

0f1f2 617|8|9|alb|c|d]e|f[0]|1]2]3|4]5
--------------- Prohibited Value(Duty#Period) === Prohibited Value(Duty#Period)
T PR T P P P PP PPN
PERIOD (#10) PERIOD (#10)
T T Py
CYCLE (#2)

¢ T2 OUTPUT (PWM mode) Timing Diagram : (OUTC2=1, T2EG=0, DUTY EXTENSION=1)

COUNTER

DUTY #0

DUTY #1

DUTY #2

DUTY(#E)

DUTY #F

T2F

0|1]2 5|6|7|8|9|a|bfcfd]e[f]O]1]2]|3]4]|5
--------------- Prohibited Value(Duty#Period) -5 Prohibited Value(Duty#Period)
L T T TP P PP P PP P P PP PP PP PP PPP T PISY B LT T TN
PERIOD (#10) PERIOD (#10)
L LD T PPy
CYCLE (#2)
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7. Interrupt

The ADAMS81 contains 10 interrupt sources; 4 externals and 6 internals.
Nested interrupt services with priority control is also possible.

» 10 interrupt source (KS, INTO, INT1, INT2, TO, T1, T2, ADC, WDT, VDI)

» 10 interrupt vector

P 8 level nested interrupt control is possible.

P Read of interrupt request flag are possible.

P In interrupt accept, request flag is automatically cleared.

Interrupt Enable Register (IENRO, IENR1), Interrupt Request Register (IRQRO, IRQR1)

and priority circuit.

Interrupt function block diagram is shown in Fig. 5.1

Fig. Interrupt Source

IEDSO

IRQRO

KS —

INTO =

KSF

IENRO

D—.

D_._.

INTOF

v

D—._.

INT1 —>

INT1F

A4

INT2 =

2l

INT2F

D_._.

v

D_._.

IEDS1

0N

n—

n—————

ADC M

WDT ——™ ™

VDol ———™

TOF

vy v

D_._.

T1F

T2F

e

D_._.

ADCF

) vV v vV VvV VY

D_._.

v

WDTF

v

D_._.

VDIF

D

IRQR1

IENR1

e

Priority
Control

STOP/SLEEP
release

EI

Instruction

INT. ,
Vector
Addr.

F
S
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7. Interrupt

7.1. Interrupt Source

Each interrupt vector is independent and has its own priority.

After internal reset is released, RESET vector Address is 0000h thus program start point should be defined
as follows (also interrupt):

Example :
ORG 0000h
VRESET: MOVPG #0H
BR IPGM_START ORG INT_ADDR
VKS: MOVPG #0H INT_KS: JOB_TO_WORK
BR IINT_KS RETI
VINTO: MOVPG #0H INT_INTO: JOB_TO_WORK
BR IINT_INTO RETI
VINT1: MOVPG #0H INT_INT1: JOB_TO_WORK
BR IINT_INT1 RETI
VINT2: MOVPG #0H INT_INT2: JOB_TO_WORK
BR HINT_INT2 RETI
vTO: MOVPG #0H INT_TO: JOB_TO_WORK
BR IINT_TO RETI
vT1: MOVPG #0H INT_T1: JOB_TO_WORK
BR IINT_T1 RETI
vT2: MOVPG #0H INT_T2: JOB_TO_WORK
BR IINT_T2 RETI
VADC: MOVPG #0H INT_ADC: JOB_TO_WORK
BR IINT_ADC RETI
VWDT: MOVPG #0H INT_WDT: JOB_TO_WORK
BR IINT_WDT RETI
vVDI: MOVPG #0H INT_VDI: JOB_TO_WORK
BR IINT_VDI RETI
Table. Interrupt Source
Mask Priority Interrupt Source INT Vector Addr.
Non-maskable |0 RESET 0000h
1 KS 0002h
2 INTO (External Interrupt 0) 0004h
3 INT1 (External Interrupt 1) 0006h
4 INT2 (External Interrupt 2) 0008h
5 - 000Ah
6 TO (Timer0) 000Ch
Hardware 7 T1 (Timer1) 000Eh
Interrupt maskable 8 T2 (Timer2) 0010h
9 - 0012h
10 ADC (Analog Digital Converter) 0014h
11 WDT ( Watch-Dog Timer) 0016h
12 VDI (Voltage Detection Indicator) 0018h
13 - -
14 - -
15 - -
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7. Interrupt

7.2. Interrupt Control Register

I flag of SFR is a interrupt mask enable flag.

When I flag = “0”, all interrupts become disable.

When I flag = “1”, interrupts can be selectively enabled and disabled by contents of
corresponding Interrupt Enable Register(IENRO, IENR1).

When interrupt is occurred, interrupt request flag is set,and Interrupt request is detected at the
edge of interrupt signal. The accepted interrupt request flag is automatically cleared during
interrupt cycle process.

The interrupt request flag maintains “1” until the interrupt is accepted or is cleared in program.
In reset state, interrupt request flag register (IRQRO, IRQR1) is cleared to “0”.

It is possible to read the state of interrupt register and to manipulate the contents of register.

 External Interrupt Edge selection Register (IEDSO)

7 6 5 4 3 2 1 0

IEDSO - - - - - - IEDK 40h
initial value - - - - - - 0 0
R/W - - - - - - W W

Selection Mode of IEDSO

Bit Name Selection Mode Remarks

01 |Falling Edge Selection
IEDK KS
10 [Rising Edge Selection

11 [Both Edge Selection
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7. Interrupt

 External Interrupt Edge selection Register (IEDS1)

7 6 5 4 3 2
IEDS1 - IED2 IED1 IEDO 41h
initial value 0 0 0 0 0 0
R/W - - W W W W
Selection Mode of IEDS1
Bit Name Selection Mode Remarks
00 |-
01 |-
- o -
11 |-
00 |-
01 [Falling Edge Selection
1IED2 INT2
10 [Rising Edge Selection
11 [Both Edge Selection
00 |-
01 |Falling Edge Selection
1D 10 [Rising Edge Selection INTL
11 |Both Edge Selection
00 |-
01 |Falling Edge Selection
1IEDO INTO

10 |Rising Edge Selection

11 |Both Edge Selection
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7. Interrupt

e Interrupt Enable Register (IENRO)

7 6 5 4 3 2 1 0
IENRO - - - - INT2E INT1E INTOE KSE 42h
initial value 0 0 0 0 0 0 0 0
R/W - - - - R/W R/W R/W R/W
Selection Mode of IENRO
Bit Name Selection Mode Remarks
INT2E 1 |External Interrupt 2 enable
INT1E 1 |External Interrupt 1 enable
INTOE 1 |External Interrupt O enable
KSE 1 |Key Scan Interrupt enable
« Interrupt Request Flag Register (IRQRO)
7 6 5 4 3 2 1 0
IRQRO - - - - INT2F INT1F INTOF KSF 43h
initial value 0 0 0 0 0 0 0 0
R/W - - - - R/W R/W R/W R/W
Selection Mode of IRQRO
Bit Name Selection Mode Remarks
INT2F 1 |External Interrupt 2 Request enable
INT1F 1 |External Interrupt 1 Request enable
INTOF 1 [External Interrupt O Request enable
KSF 1 |Key Scan Interrupt Request enable
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7. Interrupt

o Interrupt Enable Register (IENR1)

7 6 5 4 3 2 1 0
IENR1 - VDIE WDTE ADCE - T2E T1E TOE 44h
initial value 0 0 0 0 0 0 0 0
R/W - R/W R/W R/W R/W R/W R/W R/W
Selection Mode of IENR1
Bit Name Selection Mode Remarks
VDI VDI Interrupt enable
WDT WDT Interrupt enable
ADC ADC Interrupt enable
T2E Timer 2 Interrupt enable
T1E Timer 1 Interrupt enable
TOE Timer 0 Interrupt enable
¢ Interrupt Request Flag Register (IRQR1)
7 6 5 4 3 2 1 0
IRQR1 - VDIF WDTF ADCF - T2F T1F TOF 45h
initial value 0 0 0 0 0 0 0 0
R/W - R/W R/W R/W R/W R/W R/W R/W
Selection Mode of IRQR1
Bit Name Selection Mode Remarks
VDIF VDI Interrupt Request enable
WDTF WDT Interrupt Request enable
ADCF ADC Interrupt Request enable
T2F Timer 2 Interrupt Request enable
TiF Timer 1 Interrupt Request enable
TOF Timer 0 Interrupt Request enable
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7. Interrupt

7.3. Interrupt Timing

Interrupt Request Sampling Time :
-. Maximum 2 machine cycle (2 machine cycle Instructions)

Interrupt preprocess step is 1 machine cycle

7.4. The valid timing after executing Interrupt control instructions

I flag is valid just after executing of EI/DI on the contrary.

7.5. Multiple Interrupt

If there is an interrupt, Interrupt Mask Enable Flag is automatically cleared before entering
the Interrupt Service Routine. After then, no interrupt is accepted. If EI instruction is executed,
interrupt mask enable bit becomes “1”, and each enable bit can accept interrupt request.

When two or more interrupts are generated simultaneously, the highest priority interrupt is accepted.

Key-Scan or External Interrupt Enable Processing Step

1) Port Selection

v

2) Edge Selection

\ 4
3) IRQR Clear

A

4) IENR Setting

Disable Processing Step

5) EI
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7. Interrupt

7.6. Interrupt Processing Sequence

When an interrupt is accepted, the on-going process is stopped and the interrupt service routine
is executed. After the interrupt service routine is completed it is necessary to restore everything
to the state before the interrupt occurred.

As soon as an interrupt is accepted, the content of the program counter is saved in the stack
register which is 16 level stack area, and the contents of status flag register (SFR) is saved on the
interrupt stack register (INTSK) which is 8 level stack area.

At the same time, the content of the vector address corresponding to the accepted interrupt,
which is in the interrupt vector table, enters into the program counter and interrupt service is
executed. In order to execute the interrupt service routine, it is necessary to write the jump
addresses in the vector table corresponding to each interrupt.

Interrupt Processing Step

1) Store Program Counter, STACK <= PC

'

2) Store the contents of Status Flag Register(SFR), INTSK <= SFR

!

3) After resetting of I-flag, clear accepted Interrupt Request Flag.

'

4) Call Interrupt service routine

Fig. Interrupt Processing Step Timing

pc {Pc1 X PC X NEW PC >

Interrupt

Interrupt
Accept
Interrupt —

Vector Addr

Interrupt

Control

Stack -
Pointer < P > 51

4
(LY ki
Ladl
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8. Analog to Digital Converter

The A/D module has four register.
- A/D CONTROL MODE REG 0.(ADCMO0)
- A/D CONTROL MODE REG 1.(ADCM1)
- A/D CONVERTER DATA REG LOW.(ADCRL)
- A/D CONVERTER DATA REG HIGH.(ADCRH)

Fig. A/D Converter Block Diagram

These registers are

The analog-to-digital (A/D) converter allows conversion of an analog input signal to a corresponding digital
number.The A/D module has 16 selectable analog inputs.
The output of sample is the input into converter , which generates the result via successive approximation.

~

ADC Result

ADCRH:ADCRL

1

ADC interrupt <«——

ADSF +—

Successive
Approximation Sample < AN[12-CH]
ircui Port
CHSEL[3:
Cireutt Selection [3:0]
y ADST Ladder
R Resister
Circuit
—_— -~
111 }—— fosc/27
110—— fosc/26
101 —— fosc/25
100 —— fosc/24
011 —— fosc/23
010—— fosc/22
001 —— fosc/2!
000[—— fosc/2? ToVrefof AD 0 AVDD
?\I 1 VREF/RO1
ADCK[2:0] ADEN 3
AVREFS
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8. Analog to Digital Converter

8.1. A/D Converter Control Registers

¢ A/D Converter Mode Register (ADCMO0)

7 5 4 3 2 1 0
ADCMO - - - - ADEN ADST ADSF 65h
initial value 0 0 0 0 0 0 1
R/W - - - - R/W R/W R
Selection Mode of ADCMO
Bit Name Selection Mode Remarks
0 ADC Disable i
ADEN IF(STOP)
1 ADC Enable ADEN go to "L
0 A/D Conversion is Stop
ADST 1 A/D Conversion is Start.
and cleared to “L” after 1 cycle
0 A/D Conversion is Processing
ADSF
A/D Conversion is Completed
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8. Analog to Digital Converter

¢ A/D Converter Mode Register (ADCM1)

7 6 5 4 3 2 1 0

ADCM1 | CHSEL3 | CHSEL2 | CHSEL1 | CHSELO | ADCK2 | ADCK1 | ADCKO | AVREFS 67h
initial value 0 0 0 0 0 0 0 0
R/W w w w w w w w w

Selection Mode of ADCM1

(fosc = 4MHz)

Bit Name Selection Mode Remarks
0000 |Channel O Selection
0001 |Channel 1 Selection
0010 |Channel 2 Selection
0011 |Channel 3 Selection
0100 |Channel 4 Selection
0101 |Channel 5 Selection
0110 |Channel 6 Selection

CHSEL[3:0] 0111 ] Channel 7 Selection if analog port selected
1000 |Channel 8 Selection
1001 | Channel 9 Selection
1010 | Channel 10 Selection
1011 | Channel 11 Selection
1100 | Channel 12 Selection
1101 | Channel 13 Selection
1110 |Channel 14 Selection
1111 | Channel 15 Selection
000 PSO (0.25us)
001 PS1 (0.5us)
010 PS2 (1us)
011 PS3 (2us)
ADCK[2:0]

100 PS4 (4us)
101 PS5 (8us)
110 PS6 (16us)
111 PS7 (32us)

AVREES 0 AVDD for ADC power

1 VREF for ADC power

. ADAMETP12XX User's Mannal (170.8-2010.05)

97




8. Analog to Digital Converter

¢ A/D Converter Data Register Low (ADCRL)

7 6 5 4 3 2 1 0

ADCRL | ADCRL7 | ADCRL6 | ADCRL5 | ADCRL4 | ADCRL3 | ADCRL2 | ADCRL1 | ADCRLO 66h
initial value - - - - - - - -
R/W R R R R R R R R

¢ A/D Converter Data Register High (ADCRH)

7 6 5 4 3 2 1 0

ADCRH - - - - ADCRH3 | ADCRH2 | ADCRH1 | ADCRHO 67h
initial value - - - - - - - -
R/IW - - - - R R R R

ADC Timing Diagram

AVDD &
CHSEL, ADCK

ADEN
ADST

ADCK

ADCR

ADSF

ADF

AVDD & CHSEL, ADCK SELECTION

|

16*CK

*CK X BFCK X B*CK X B*CK X~ X 8*CK X 8*CK X 8+CK X 8*CK X 4+CK

SETUP

CONVERSION

' HOLD

TR EED €D €5 EDED G0 T =

TOTAL
116 * CK

v

¢ Total Conversion Time is

(16 + 8¥12 + 4) * ADCK

freq = 4MHz
Bit Name Selection Mode Remarks
ADCK 000 [Conversion Source Clock (1/fasc) 116 * 250ns = 29us
010 | Conversion Source Clock (22/fysc) 116 * 1us = 116us

}
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8. Analog to Digital Converter

8.2. A/D Converter Caution

8.2.1. Noise Countermeasures of AN[15:0]

It is recommend that a capacitor be connected externally as shown Fig. in order to
reduce noise.

Analog Input

L 4 AN[15:0]

100~1000 pF——

Za

Fig. Analog input pin Connecting capacitor

8.2.2. AVDD pin input impedance
A series resistor string of approximately 100kQ~150kQ is connected between AVDD pin
and VSS.

If the output impedance of AVDD is high, it will result in parallel connection to the series
resistor between AVDD pin and AVSS, and there will be a large reference voltage error.
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8. Analog to Digital Converter

8.3. A/D Converter Operation Flow

AVREF selection.
MOVR ADCM1, #0XXH CHSEL[3:0] selection.
ADCK selection.
SETR1 ADCMO.#2 ADC enable
one or more NOP Wait for AN/AVREF stabilization Time
v
SETR1 ADCMO.#1 A/D conversion Start
TR ADCMO.
(ADSF==0 ?) Check ADSF
YES
NO
Read A/D Converter Result Read ADCRL, ADCRH
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9. STOP/SLEEP FUNCTION

9.1. Stop Mode

STOP mode can be entered by STOP instruction during program.
In STOP mode, oscillator is stopped to make all clocks stop, which leads to less power
consumption. All registers and RAM data are preserved.

“NOP" instruction should be follows STOP instruction for pre-charge time of Data Bus line.

ex) STOP
NOP

;STOP instruction execution
;NOP instruction

Table. Operation State in Stop Mode

Internal circuit STOP mode REMARKS

Oscillator Stop
Internal CPU clock Stop

Register Retained

RAM Retained

I/O port , OUTPUT port Retained
Timer Stop

Watch dog Timer Reset and restart at stop release
Address Bus, Data Bus Retained

9.2. Stop Mode Release

Release of STOP mode is executed by Power on reset , Key input Port which is selected by KS
Selection register for stop release is both edge , external interrupt and

LVD, VDI mode release .

When there is a release signal of STOP mode, the instruction execution starts after stabilization

oscillation time( 214 X4/f,sc = 16.384ms at fogc = 4MHz)

Table. Stop Mode Release

Release Factor

Release Method

REMARKS

Power on reset

By Power on reset, Stop mode is release and system is
initialized

Key Input Port

Stop mode is released by low input of selected pin by KS
Selection register

External interrupt |Stop mode is release external interrupt input

LVD/VDI detection

Release from Stop mode is release when release from LVD/VDI detection.
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9. STOP/SLEEP FUNCTION

9.3. Sleep Mode

Sleep mode can be entered by SLEEP instruction during program.

In SLEEP mode, oscillator and Peripheral source clock is running but system clock is stopped,
which leads to less power consumption. All registers and RAM data are preserved.
“NOP” instruction should be follows SLEEP instruction for pre-charge time of Data Bus line.

ex) SLEEP ;SLEEP instruction execution
NOP ;NOP instruction

Table. Operation State in Sleep Mode

Internal circuit SLEEP mode REMARKS
Oscillator Running
Internal CPU clock Stop
Register Retained
RAM Retained
I/O port , OUTPUT port Retained
Timer Operation
Watch dog Timer Reset and restart at sleep release
Address Bus, Data Bus Retained

9.4. Sleep Mode Release

Release of SLEEP mode is executed by Power on reset, Key input Port which is selected by KS

Selection register for sleep release is both edge , external interrupt, timer interrupt and Low LVD,

VDI mode release .

When there is a release signal of SLEEP mode, the instruction execution starts after stabilization

time( 2° X4/fysc = 32us at foge = 4MHZ)

Table. Sleep Mode Release

Release Factor Release Method

REMARKS

By Power on reset, Sleep mode is release and system is

Poweronreset |. % . &
initialized

Sleep mode is released by low input of selected pin by KS

Key Input Port Selection register

External interrupt |Sleep mode is release external interrupt input

Timer interrupt | Sleep mode is release Timer interrupt input

LVD/VDI detection

Release from Sleep mode is release when release from LVD/VDI detection.
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10. RESET FUNCTION

10.1. Power On RESET

Power On Reset circuit automatically detects the rise of power voltage

(the rising time should be within 50ms). Until the power voltage reaches a certain voltage level,
internal reset signal is maintained at “L"” Level until oscillator is stable.

After power applies and starting of oscillation, this reset state is maintained for about oscillation
cycle of fosc/4 x216 (about 65.536ms : at 4MHz).

Fig. Block Diagram of Power On Reset Circuit

VDD

{>C > Internal Reset
}—O<]7 Power On Detection
Circuit

Fig. Oscillator stabilization diagram

VDD COUNT START

" 0SC. START TIMING

Notice. When Power On Reset, oscillator stabilization time doesn’t include OSC. Start time.
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11. Low Voltage Detection Mode

11.1. Low Voltage Detection Condition

An on board voltage comparator checks that Vy, is at the required level to ensure correct
operation of the device.

If Vpp is below a certain level, Low voltage detector forces the device into low voltage detection
mode.

11.2. Low Voltage Detection Mode

There is no power consumption except stop current.

1. STOP mode release function is disabled.

2. I/0O port is configured as input mode.

3. Data memory is retained until voltage through external capacitor is worn out.
4. Interrupt disabled.

5. Oscillator is stop.

11.3. Release of Low Voltage Detection Mode

Reset signal result from new battery or any other power (normally 3V/5V) wakes the low voltage
detection mode and come into normal reset state. It depends on user whether to execute RAM
clear routine or not.

11.4. Low Voltage Detection voltage selection (option)

User can select the voltage of Low Voltage detection voltage level.
One is high voltage version , another is low voltage version.

i
A

ADAMETP12XX User's Mannal (170.8-2010.05)

104




12. Voltage Detection Indicator Mode

12.1. Voltage Detection Indicator Register

It is useful to display the consumption of Batteries.

If Vpp power level is below a low voltage level which is higher than low voltage detection

level ( refer to Fig .) , The bit of VDIR register could be set according to the Vy, level
sequentially.

The Vp, detection levels for Indication are three , that is , VDIER[2:0] of VDIER Register.

The Vp, detection flag for Indication are three , that is , VDIR[6:4], VDIR[2:0] of VDIR Register.
If detection is occurred, flag is set. After READ VDIR, flag VDIR[6:4] is cleared automatically.
The detection voltage level is in the DC Characteristics.

 Voltage Detection Indicator Enable Register (VDIER)

7 6 5 4 3 2 1 0
VDIER - - - ENST | VDIRST | VDIER2 | VDIER1 | VDIERO 7Eh
initial value 0 0 0 0 0 0 0 0
R/W - - - w w w W w
Selection Mode of VDIER
Bit Name Selection Mode Remarks
0 Disable at STOP mode
ENST
1 Enable at STOP mode
0 | VDI Interrupt enable
VDIRST 1 VDI RESET enable if( VDIER[2:0] == enable)
Must Set (ENST=1)
0 Disable -
VDIEN2 -
1 Enable *Indicator voltage : Vypy < 3.8V
Disabl -
VDIEN1 0 isable -
1 Enable *Indicator voltage : Vg < 3.0V
VDIENO 0 Disable - .
1 Enable *Indicator voltage : V\p; < 2.3V

« Voltage Detection Indicator Data Register (VDIR)

7 6 5 4 3 2 1 0

VDIR - VDIR6 | VDIRS | VDIR4 - VDIR2 | VDIR1 | VDIRO 7Eh
initial value 0 0 0 0 0 0 0 0
R/W - R R R - R R R

Selection Mode of VDIR

Bit Name Selection Mode Remarks
; —— ; if (Voo > Vypr)
VDIR6 set |if (VDIR2 == 1), flag s set. after read, automatically cleared.
; __ ; if (Voo > Vypim)
VDIRS set |if (VDIR1 == 1), flag is set. after read, automatically cleared.
; __ ; if (Voo > Vpr)
VDIR4 set |if (VDIRO == 1), flag is set. after read, automatically cleared.
VDIR2 Set | *Indicator Status always Vpp < Vypm
VDIR1 Set | *Indicator Status always Vpp < Vyom
VDIRO Set | *Indicator Status always Vpp < Vypn j
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12. Voltage Detection Indicator Mode

12.2. Timming Diagram (VDI Interrupt mode)

VDD

VDI

LvVD

GND

VDIIF | | |

12.3. Timming Diagram (VDI RESET mode, Must set (ENST=1))

VDD

VDI

LvVD

GND

e 1 1 1
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13. SRAM DATA BACK-UP

13.1 SRAM DATA BACK-UP after Low Voltage Detection

Fig. Low Voltage Detection and Protection

VDD — about hours depend on VDD-Gnd Capacitor T
* SRAM Data Backup Power On Reset
MCU OPR. ( SRAM retention)
Voltage - LowVoltage | Ll ____
Detection point !

LVD

|
(VRET) S— !
""""""""" )
GND
* The operation after Low voltage detection ,
User User
Removes | e Interrupt : Disable Replace
Batteries = e Stop release : Disable Batteries
e All I/O port  : All ports initialized
¢ OSC : STOP

* SRAM Data retention

13.2. S/W flow chart example after Reset using SRAM DATA Back-up

Fig. S/W Flow Chart Example for SRAM Back-up

RESET

!

Stack Pointer initialize

!

Check the SRAM value
(RAM Pattern, Check sum..)

y

Use Saved SRAM value Clear All Ram area
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*, Code Options

Code Option Bit Mapping

M  OPTION
Bit 5 || 3| 2| 1w |w|o] s |7 |e|s]al3]2f1]o
OPTION LOCK prohibit bits RSTS XTS[2:0] SXT prohibit bits
Initial 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1
Bit Name | Code Option Description Option Value Remarks
15 LOCK LOCK Definition Refer to Device Options
14
13:12 | €« PROHIBIT BITS
11 | RSTS | RESETB/R32 Selection 1 RESETB
0 R32
10:8 | XTS Oscillator Type Selection | XTS[2:0] R30/0SC1 | R31/0SC2
Internal RC 4MHz 111 R30(1/0) R31(1/O)
Internal RC 2MHz 110 R30(1/0) R31(1/0)
Internal RC 1MHz 101 R30(1/0) R31(1/0O)
Internal RC 8MHz 100 R30(1/0) R31(1/O)
Internal RC 16MHz 011 R30(1/0) R31(1/0)
XT Oscillator 010 OSC1(I) 0SC2(0)
External Clock Input 001 OSC1(I) R31(1/0)
External RC Oscillator 000 OSC1(I) R31(I/0O)
7 SXT 32.768KHz Oscillator 1 Disable
enable 0 also, Selection XT[010] mode
6:0 & PROHIBIT BITS
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