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1. OVERVIEW

.

The ADAMBSF is the High Speed and Low Voltage operating 8-bit single chip microcomputer.
The ADAMB85F contains ADAM85F CPU, FLASH, SRAM, 16-bit Timer, Watch Dog Timer, Key Scan
(@STOP mode), Interrupt, Internal RC Oscillator, Internal WDTRC Oscillator, Infrared Receiver,
Transistor for LR LED Driver, POR, LVDR, VDI and Input/Output Port.

1.1. Features

v 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)

55 - Instructions (most single cycle)
8bit x 8 (A, B,C, D, E, F, G, H)

16 level

8 level

8bit x 1 (Addressing 256bytes)

8bit x 1 (Addressing 256bytes)

» with WDTRC Oscillator (8KHz +50%)
°)

v Instruction Execution Time 0.5us @8MHz
v Program Memory(FLASH) 8K x 16bits
» Programmable code protection
* High Endurance Flash/EEPROM cell

-. 1,000 write Flash endurance

-. 10,000 write EEPROM endurance

-. Flash/Data EEPROM Retention: > 10 years
v' Data Memory(SRAM) 768 x 8bits
v Timer / Counter 16bit x 2ch
* Include function : Timer/Counter/Capture/Buzzer/PWM
v’ Carry Generator 8bit
* Shared function with TimerQ
v Watch Dog Timer 19bit
» with WDTRC Oscillator (8KHz +50%)
v Key Scan (@STOP mode) KS channel

v Interrupt Source

External 3ch (KS, INTO, INT1)
Internal 5¢h (TO, T1, Y, WDT, VDI)

v Internal RC Oscillator (IRC)

On-chip (16/8/4MHz)

¢ +15% (@0°C~+40°C)
* £2.0% (@-20°C~+70°C)

v Transistor for I.LR LED Driver (ROUT) On-chip

v Infrared Receiver (learning Circuit) On-chip with IR-AMP

v Power Saving Operation Modes STOP, SLEEP

* Released STOP/SLEEP mode by key input

* Released STOP/SLEEP mode by All Interrupt

v Noise immunity circuit On-chip

v Power-On Reset (POR) On-chip

v Low Voltage Detector/RESET (LVDR) On-chip

v Voltage Detection Indicator (VDI)

6 level (2.1V/2.3V/2.5V/3.0V/3.5V/4.0V)

v Operating Voltage

18V ~ 55V @(1 ~ 4MHz)
2.0V ~ 55V @(1 ~ 16MHz)
22V ~ 55V @(1 ~ 20MHz)

v’ Operating Temperature

-20°C ~ 70°C

v Package

16-SOP/TSSOP
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1. OVERVIEW

1.2. Pin Assignments

GND — [ 1‘ 16 1— VDD
[FSCL]/OSC1/KS13/R15 «» ] 2 » 151« ROUT

OSC2/KS14/R16 «» ] 3 :(U> 14 [ «» R14/KS12/T1/[FSDA]
RESETB/KSO/R00 €[] 4 a ogo 13 1 <«» R13/KS11/T0

KS1/ROL«€»[] 5 O 12[1 <> R12/KS10/INT1(ECI)

KS2/R02 ¢» ] 6 SR upe R11/KS9/INTO(ECO)

=
KS3/RO3«» ] 7 © 10 <«» R10/KS8
KS4/R04 ¢ ] 8 9[J «4» RO5/KS5

- J
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1. OVERVIEW

1.3. Block Diagram

o

0sC1
0sC2

RESETB

VDD VSS

R

ADAMBSS5F CPU

-

Flash
(8K x 16bits)

Option
(128 x 16bits)

%

Clock
Generation
&
System Control

IRC
(16MHz)

%

Watch-dog Timer

(with WDTRC)

=

| 1=

R1
Port

RO
Port

RAM
(768 x 8bits)

Interrupt
Request

Key Scan Input

I T T T 112

Timer
&
Carry Generator

J

v

Transistor for LR
LED Driver

~

Infrared Receiver
(learning Circuit)

—

!

!

(

1

by 1t

R1[6:0]

RO[5:0]

INT1
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KS[5:0]
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1. OVERVIEW

1.4. Package Dimension

.
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1. OVERVIEW

1.5. Pin Function

~

Pin Name I/O Function RESET STOP
RO5/KS5 I[/O | -. 6-bit I/O Port. Input State
R0O4/KS4 -. CMOS input with pull-up resistor. of before
RO3/KS3 -. Pull-ups can be disabled by user Program. STOP
R02/KS2 -. Push-pull output.

R0O1/KS1 -. Can be programmable as N-ch open drain output
ROO/KSO/RESETB individually.
-. Each pin can be set and reset by RO Data register
value.
-. Direct Driving of LED (N-Tr).
-. Can be selectable as Key Scan Input pin individually
by user program.
R16/KS14/0SC2 I/O | -. 7-bit I/O Port. Input State
R15/KS13/0SC1 -. CMOS input with pull-up resistor. of before
R14/KS12/T1 -. Pull-ups can be disabled by user Program. STOP
R13/KS11/TO -. Push-pull output.
R12/KS10/INT1(EC1) -. Can be programmable as N-ch open drain output
R11/KS9/INTO(ECO) individually.
R10/KS8 -. Each pin can be set and reset by R1 Data register
value.
-. Direct Driving of LED (N-Tr).
-. Can be selectable as Key Scan Input pin individually
by user program.
-. Can be selectable as Timer Output pin individually
by user program.
-. Can be selectable as External Interrupt Input pin
individually by user program.
ROUT O |- High Current Output Output Hi-Z
- Learning Circuit Input (Low)
VDD P | - Positive Power Supply
GND P |- Ground

.
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1. OVERVIEW

1.6. Port Structure

2 Normal I/O mode with Pull-Up & Open-Drain

Pin Name Circuit Type RESET
VDD
Pull-up Selection Q—O{ Pull up
resistor
Open drain Selection VDD
Data Register :)O—d

R1[6:0] i Port ot

RO[5:0] . . P
Direction Register
1 GND
Data Bus +—=<< I— MUX
Rd

Shared KS/INT(EC)/TIMER
Function OSC1/0OSC2/RESETB

) o Port Read

Assignment | Direction | Pull-Up Port Remarks RESET
Dir. Input Dir. Output
KS Input * Port Data KS

INT(EC) Input * Port Data INT(EC)

TIMER Output Off Port Data TIMER

0OsC1 Input Off Data Data OSC1 | R1[5] RESET

0sc2 Input Off Data Data 0OSC2 |R1[6] RESET

.

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

L 2 RESETB (Input with Pull-up) mode

Pin Name Circuit Type RESET
VDD
RESETB Selection —g * [>0——qj[ Pull up
resistor
Port
RESETB Data Register Input
) 4 Rd
_ . |
Data Bus +—< MU%( ) .
< \I ‘
Y1
System RESET < O%
Port Read
Assignment Direction Pull-Up Port Remarks RESET
Dir. Input -
Pull-up
RESETB Input On Data - RESETB RO[0] RESET

o
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1. OVERVIEW

&  Timer output mode

Pin Name Circuit Type RESET

VDD

. Pull up
Pull-up Selection wﬁresistor

Open drain Selection

VDD
Direction Register 4 :})—O‘
Port
Timer Output Selectio
T1 Input
T0 P
GND

)

Timer Output > 1
MUX
Data Register 0
Rd
1
1
Data Bus «—< MUX ‘L
0]« <
) o Port Read
Assignment | Direction | Pull-Up Port Remarks RESET
Dir. Input Dir. Output
TIMER Output Off Port Data TIMER

o
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. OVERVIEW

¢  Key-Scan mode

Pin Name Circuit Type RESET
VDD
Pull-up Selection BPU” up
resistor
Open drain Selection VDD
Data Register 0
MUX )Q—Q|
_,1\ Port
Direction Register
KS[14:8]
KS[5:0] 1 f GND Input
Data Bus < MUX | P ®
0f<€ ~
| Key Strobe (LOW) F——
| Key Strobe Enable
KS Selection
KS < o@
Port Read
Assignment | Direction | Pull-Up Port Remarks | RESET
Dir. Input Dir. Qutput
KS Input * Port Data KS
Key Strobe | Output Off - - Key Strobe

* . It is depend on user definition.

\BO\

SEMICONDUCTOR

ADAMB85F2316 Data Sheet

10



e

1. OVERVIEW

* External Interrupt [INT(EC)] mode

Pin Name Circuit Type RESET
VDD
Pull-up Selection HPU” up
resistor
Open drain Selection VDD
Data Register :}3_0‘
Port
INTO(ECO) Direction Register Inout
INTL1(EC1) P
1 Fld GND
MUX
Data Bus<—<} 0l< <|I ®
INT/EC Selection
INT(EC)<€ 7
Port Read
Assignment | Direction | Pull-Up Port Remarks RESET
Dir. Input Dir. Output
INT(EC) Input * Port Data INT(EC)

o

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

* 0OSC1/0SC2 mode

Pin Name Circuit Type RESET
OSC1
0OsC1 _—
0SC2 Oscillation
sTOP ﬁ :
GND
Port Read
Assignment Direction Pull-Up Port Remarks RESET
Dir. Input Dir. Output
0OsC1 Input Off Data Data 0OsC1 R1[5] RESET
0sCc2 Input Off Data Data 0sCc2 R1[6] RESET

o
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1. OVERVIEW
* ROUT mode
Pin Name Circuit Type RESET
VDD
Signal output PAD
gnat otpd >C g Output
GND
ROUT
Learning Circuit Input < PAD
Signal output | | Output

GND

o
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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 VDD -0.3 ~ +6.0 \%
Input Voltage V, -03 ~ VDD + 03 \%
Output Voltage Vo -03 ~ VDD + 03 \Y
Storage Temperature Tste -65 ~ 150 oC
Power Dissipation Po 700 mwW
1.7.2. Recommended Operating Ranges
PARAMETER SYMBOL CONDITION MIN. TYP. MAX UNIT
Supply Voltage VDD fXin = 4AMHz 18 - 5.5 \
fXin = 8MHz 2.0 - 55 \
fXin = 20MHz 22 - 55 \
Oscillation Frequency fosc 1 8 20 MHz
Operating Temperature Torr -20 70 oC
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1. OVERVIEW

1.7.3. DC Characteristics (Ta = 25°C)

Specification
PARAMETER  [Symbol Condition P UNIT
MIN. TYP. MAX.

‘ VIHX |0SC1 0.9vDD vDD | V
High level VIH1 |INTO, INT1, ECO, EC1 0.8VDD VDD | V
input voltage

VIH2 |RO, R1 0.7VDD vDD | V
VILX |0ScC1 0 01VvDD| Vv
Low level VILL [INTO, INT1, ECO, EC1 0 02VDD | V
input voltage
VIL2 |RO, R1 0 03VvDD| Vv
High level input | 155 ¢g VIH = VDD 1 uA
leakage current
Low level input 11y - 135 Rg VIL = 0V 1| A
leakage current
High level VOH1 [RO, R1 VDD =3V [IOH = -5mA |VDD-0.7 Y
output voltage | VOH2 |0SC1, OSC2 VDD = 3V [IOH = -0.2mA |VDD-0.7 \Y;
Low level VOL1 [RO, R1 VDD =3V [IOL = 5mA 0.7 Y
output voltage VOL2 |0SC1, 0SC2 VDD =3V [IOL = 0.2mA 0.7 v
High level output| 1 10 Ry VOH = VDD 1|
leakage current
Low level output | 15| |gg, R1 VOL = oV 1| A
leakage current
High level IOH [ROUT VDD =3V |[VOH = 2V 20 | -15 | -10 | m
output current
Low level [OL1 [ROUT VDD =3V [VOL = 1V 3 35 4 mA
output current IOL2 |ROUT VDD = 3V |[VOL = 1V 200 250 300 mA
B VDD = 5V -48 -60 -72
Input Pull-up PU |RO, R1 A
current VDD = 3V -20 -25 -30
‘ VDD = 5V [fosc = 8MHz 25 4
IDD |Operating current mA
VDD = 3V [fosc = 4MHz 1 2
Power VDD = 5V |[fosc = 8MHz 1 2
supply ISLEEP |Sleep mode current mA
current VDD = 3V [fosc = 4MHz 0.5 1
VDD = 5V ; 25 5
ISTOP [Stop mode current Oscillator stop UA
vDD = 3v [LVDon 1.5 2
VDI, 38 40 42
VDI 33 35 3.7
Voltage VDI, 2.8 3.0 3.2
Detection VDD Level
VDL, 21 23 25 Y
VDL, 1.9 21 2.3
O5C reedBack | Ry, VDD = 3v 03 | 1 3|
RAM retention VRET 07 Vv
supply voltage

.
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1. OVERVIEW

* VOHx0.5 vs IOH Characteristics graph

VOHXx0.5 vs IOH
O e ! : T = VvDD=2v
o ITTTTTToTToTmmooms =TS VDD = 3V
B o . I Lo_.== VDD = 4V
- S 1 ", i i =
93;_.,._,;______"%_______ e e e o e e VDD - 5V
ZTE T - : X ! ! VDD = 6V
. S L . T R N A
ohﬂq 5 ‘Sar T Y I r
> F 1 X 1 1
1kt - ik Tl e Tl |==—-——==-- i it prmmmmmmm e
L t | |
I1"t!l 20m 40m B0m
IOH (&)
* VOHx1.0 vs IOH Characteristics graph
c VOHx1.0 vs IOH
; A”-"-"”—Hfl—r‘“.-_\"‘_xxp_:.:-‘i.—lx- i i = VDD = 2V
b FIFIa T ——'““""“**‘ﬂr':;: ————— [l r-—-=F VDD = 3V
—~.F ! s I . |
243“"{"@533_;‘*'&'"""""‘" - --———-----———---:--——_'—""*-::;c_—"——-----———l'---:t' VDD = 4V
o.fF Ty ! ! Ty, ! VDD = 5V
i 3F A s TS .+ S o e e e Mg — —— b - -
I M | T vop - ey
02: __________t""'F_F____':' _______ Q‘ﬂ: ____________ : ___________________ \.‘_\"( { _______________
>1:_ ______________ L ?.. ___________ Ly P e e e e e e e
F ] L) I (7
| L \ | L
DD 20m 40m E0m
IOH (&)
* VOHx1.5 vs IOH Characteristics graph
6 VOHxL.5 vs IOH
F -H._;mwx....x_,._iﬂ_w_“ | | —=— VDD = 2V
Bl "—-----———-----'Ir——-----j—— TrEe Hjﬂ"‘ﬂl-"*"'r{t-:;g;;_—;"-j ------ F--m=e VDD = 3V
—~ F 1 i B TR YRR
DY PR ————e T S L_—Z&= VDD = 4V
23: _ff?_o:&_eitﬁfiltff??ﬁ&% _______ : _____________________ i_ ______ VDD = 5V
S R R e = S U haa Py FilT= VDD =6V
IBmEm s ———— =~ — ——— - © e __ L e
O 1 r
= B 1 ch 1 1
T e B R e R
| [ I N |
DD 20m 40m E0m
IOH (&)

NG

ABOV

SEMICONDUCTOR

ADAMB85F2316 Data Sheet

16



e

1. OVERVIEW

* VOLxO0.5 vs IOL Characteristics graph

VOLx0.5 vs IOL
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1. OVERVIEW

* VOH(ROUT) vs IOH Characteristics graph
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1. OVERVIEW

1.7.4. AC Characteristics (Ta = 25°C)

Specification
Parameter Symbol Pin Unit
min. typ. max.
External clock input cycle time tCP OsC 125 250 1000 ns
External clock input High tCPH 0sC 0.5 tCP
External clock input Low tCPL OsC 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 <« CPH ¢ tCPL
— — — VDD*0.9
OsC \ \
—  ——| | —— e \{DD*0.1
P tIH . tiL
f \ f 0.8VDD
EC
— \ ] 0.2vDD
. tIH L tIL R
f \ f 0.8VDD
KS, INT
/ \ ] 0.2vDD
. tiL
\ f 0.8VDD
RESETB
\ 1 0.2vDD
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CPU Function Diagram

2. FUNCTION DESCRIPTION

d_DB
p_AB \|:
PG | PC |
16-level Stack
Program dABAe«TMG] ax
Memory _ J Data g «<— MG| @A
Memory X [€YMG[ ¥
GPR GPR
‘I’p—DB (A~H) (A~H)
X #imm > Peripheral ,r—AB
Instruction Register
Register
A 4 Y. y
- \w/
Instruction
Decode &
Control h 4
N
l ALU
Control
S%nnar?s Program address bus : p_AB
SFR Program data bus : p_DB
¢ Data address bus : d_AB
Data bus : d_DB
8-level INTSK Peripheral address bus : r_AB
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2. FUNCTION DESCRIPTION

2.1. Program Memory Map

.

The ADAMBS5F can address up to Maximum 64Kbytes (32K x 16bit) for Program Memory.

Program Counter(PC[12:0]) and Program Page Register(PG[1:0]) 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]

Page 1

Page 2

Page 3

___________________

Page 0 —_

15 0 PC[12:0]

( 0000h

—> < (8K Words Addressing) i

\ 1FFFh !
PC[12:0]

Mode of Program Memory Addressing

|lufw|lo|s|[7]e|s]a[3]2]1]o0

8K words Addressing

PC[12:0]

~
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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 exeute.

7 6 5 4 3 1 0
PG - - PG1 PGO - PC14 PC13 79
initial value 0 0 0 0 0 0 0
R/W R R R R R R R
Selection Mode of PG
Bit Name Selection Mode Remarks
- 0 -
- 0 -
PGl 00 Program Memory Page 0 read only
PGO 01 Program Memory Page 1
10 Program Memory Page 2
11 Program Memory Page 3
- 0 -
- 0 -
PC14 00 | Program Counter read only
PC13

stack register.

« Program counter (PC) :
Available for addressing word on each Page.

Selection Mode of PC

bit 12 0
PC PC
initial value 0000h

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 Al12), or for RET, RETI and address including Page address is fetched from

PC[12:0]

Program Counter

0000h ~ 1FFFh

8K words Addressing

.
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2. FUNCTION DESCRIPTION

.

« 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]

BR, CALL, l ¢
Interrupt

¢ T RET, RETI

Level O

Level 15

Interrupt l, t T RETI

Stack Register i

SFR[3:0]

|
1
1
1
1
:
|
1
INTSK |
:
1
1
1
1
:
1
1

\BO\
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2. FUNCTION DESCRIPTION

2.3. DATA Memory Map
The ADAMBSF can address up to Maximum 768bytes for Data Memory.
Data Memory Address[7:0] and Data Page Register(MG[1:0]) is used to address the whole area
of Data Memory .
The Data Memory consists of 256bytes on each Page.
Y register can address up to 256bytes (Page 0 : 00h ~ ffh) for SRAM backup mode.

» The data memory is composed as shown below.

MG[O] 7 0 Addr[70]
| ( 00h |
! Page 2 !
i Page 1 —> < 256bytes Addressing by @A, @X, Y < i
E Page 0 i
l \ FFh :

MG[1:0] @A[7:0]
MG[1:0] @X[7:0]
YMGI1;0] Y[7:0]

The following register is used to address the SRAM.
« Memory Page Register (MG) :

Holds SRAM's Page number (Page 0 ~ Page 2) to be addressed.
It is writable with MOVMG instruction only.

Selection Mode of MG

MGI1:0] Data Memory Page Register 00 Page O
01 Page 1
10 Page 2
11 -

.
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2. FUNCTION DESCRIPTION

2.4. Peripheral Memory Map
The ADAMB5F 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.

(128bytes Addressing) i

_____________________________________________________________________________

.
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2. FUNCTION DESCRIPTION

2.5. General Purpose Registers
2.5.1. X-register (X)

2.5.2. Y-register (Y)

2.5.2.1. main routine
Y-register is consist of 8 bits.

Before Y interrupt setting, write value('hff ~ 'h01) except 'h00.

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.

Y-register used for data memory (0-Page) indirect addressing pointer.

¢ Y Interrupt Timing Diagram

7 6 5 4 3 2 1 0
vy v [ v | vs | va | v3a | v2 | viv | v | 78n
initial value 1 1 1 1 1 1 1 1
R/W W W W w w W W W
Selection Mode of Y
Bit Name Selection Mode Remarks
Y[7:0] Addressing 256bytes SRAM Buffer
2.5.2.2. interrupt service routine
Y-register is consist of 8 bits.
Y-register used for interrupt flag register.
Interrupt flag is cleared by reading Y register.
7 6 5 4 3 2 1 0
Wy o [ o [ o | o | o | o | o | v | 7n
initial value 0 0 0 0 0 0 0 0
R/W R R R R R R R R

WT
(WRAM=1)
Data to to to to to to to to
to SRAM SRAM | SRAM SRAM | SRAM l J SRAM | SRAM SRAM | SRAM
@Y " 00h 01h 02h 03h l --- FFh R 00h 01h 00h
cléay clear cléar
CLRY ] : |_|
Y register ;
for Interrupt FFh match
Y Interrupt \ —l
O[T (YMG==0)] / O T OMG==01]
YMG {1 Lif (YMG==1)1
YF / ' Clear After reading Y reg.
read Y // |_|
Il

.
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2. FUNCTION DESCRIPTION

25.3. 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 79h
initial value 0 0 0 0 0 0 0 0
R/W R R R R R R R R

.
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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 Oh in reset state.

7 6 5 4 3 2 1 0

SFR - - - MG1 MGO S I Cy 7Ah
initial value 0 0 0 0 0 0 0 0
R/W R R R R R R R R

Data Memory Page €———

A

Status Flag

Interrupt Enable Flag

A

Carry Flag

A

« Data Memory Page (MG)
-.00: Page O
-.01:Pagel
-. 10 : Page 2
- 11: -

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

« 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.

« 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.

.
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2. FUNCTION DESCRIPTION

2.7. Peripheral Registers

.

ADDR FUNCTIONAL DESCRIPTION R |symbol—RESET_| Access
. moo
bit7 | bite | bits [ bita [ bit3 | bit2 | bitt | bito ympolr 0| Mode
PORT RO DATA REG.
00h R/W| RO |0011_1111 |*bit/byte
- | - [ Rros [ Ro4 | Ro3 | RO2 | RO1 | ROO
PORT RO PULL UP SELECTION REG.
01h W | ROPU | 0011 1111 | byt
— | - [RropUs | RoPU4 | ROPU3 | ROPUZ | ROPUL | ROPUO - vie
oh PORT RO OPEN DRAIN SELECTION REG. w | roob | 0000 0000 | brte
- | - [rooDs|rRooD4|Ro0D3|R0OD2|ROOD1 [ROODO - Y
PORT RO DIRECTION REG.
03h ORT RO DIRECTION REG W | RODD | 0000_0000 | byte
- | - [ropbs[RropD4|RODD3 [RODD2 | RODD1 | RODDO
oah PORT RO FUNCTION SELECTION REG. w | roen 10000 0000 | bt
e
- | - [roFNs [ ROFN4 | ROFN3 | ROFN2 | ROFNT | ROFNO - Y
05h - - |- - -
PORT RO IOH/IOL CONTROL REG LOW.
06h / W | ROIL | 00000000 | byte
ROAL |  ro2L | RrouL | RoOOIL
PORT RO IOH/IOL CONTROL REG HIGH.
07h / W | ROIH | 00000000 | byte
- | - |  RrRosH [ Ro4H
08h PORT R1 DATA REG. R/W| Rl |0111_1111 |*bit/byte
|
- | ri6 | R15 [ R14 | R13 | R12 | R11 | RI10 - Y
PORT R1 PULL UP SELECTION REG.
09h W | RIPU | 0111 1111 | byte
- | R1PU6 | R1PUS [ R1PU4 | R1PU3 | R1PU2 | R1PUL | R1IPUO
oAn PORT R1 OPEN DRAIN SELECTION REG. w | 7100 | 0000 0000 | brte
- |r10D6[R10D5 |R10D4 |R10D3|R10D2|R10D1 [R10DO - Y
PORT R1 DIRECTION REG.
0Bh W | R1DD | 0000.0000 | byte
- |R1DD6 |R1DD5 [R1DD4 | R1DD3 [R1DD2 | R1DD1 | R1DDO
och PORT R1 FUNCTION SELECTION REG LOW. w | raet o000 0000 | bt
e
RI3FL | RI2FL |  RIIFL |  RIOFL - Y
PORT R1 FUNCTION SELECTION REG HIGH.
0Dh W | R1FH | 0000_0000 | byte
- |  RrRi6fFH [  RiSFH |  R14FH
PORT R1 IOH/IOL CONTROL REG LOW.
OEh / W | R1IL |{0000.0000| byte
RiaL | Rz | Rk | RiOL
PORT R1 IOH/IOL CONTROL REG HIGH.
OFh ! W | R1H [0000.0000| byte
- [ R [ RisSIH | R14H
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

ADDR FUNCTIONAL DESCRIPTION AW | symbol |—RESET__| Access
. moo
bit7 | bite | bits | bit4 | bit3 | bit2 | bitl |bito Y 7 0| Mode
EXTERNAL INTERRUPT EDGE SELECTION REG 0.
30h W | IEDSO | 00000000 | byte
- | m®bmn | mEDIO | IEDK
31h - - - - -
INTERRUPT ENABLE REG 0. :
32h R/W | IENRO | 00000000 | bit/byte
- | - | wve | T1E | TOE [INTIE [INTOE [KSYE
INTERRUPT REQUEST FLAG REG 0.
33h Q R/W | IRQRO | 00000000 | bit/byte
- | - [wvr| 11F | TOF [INTIF]INTOF [KSYF
34h - - - - -
35h - - - - -
36h - - - - -
37h PROHIBIT w | EPm8 - -
EP MODE REG 7.
38h W | EPM7 | 00000000 | byte
N N I N I
EP MODE REG 6.
39h W | EPM6 | 00000000 | byte
ralPeM [ - | - | - [ - [ - |-
3Ah PROHIBIT W | EPM5 - -
3Bh w | EPm4 - -
3Ch PROHIBIT W_| EPM3 - -
3Dh w | Epm2 - -
3Eh PROHIBIT W | EPMI - -
3Fh w | EPMO - -
Caution :

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

2.7. Peripheral Registers

~

ADDR FUNCTIONAL DESCRIPTION R/Wlsymbol L_RESET_| Access
| bit7 | bite | bits | bita | bit3 | bi2 [ i1 [ bito ympolr 0| Mode
ROUT & TIMER OUTPUT SYNC. CONTROL REG.
40h R/W| RCR [0000_0000 |bit/byte
TCKWDTRC[SYNCST[ TOC | CRON | PR1 | PRO [ PRON | REM
TIMERO MODE REG 0.
41h R/W/|TOMRO [ 0000_0000 |bit/byt
TOCS | TOCN | TOEG |TOCPEL|TOCPEQ] Tock2 | Tockt | Tocko | - /byt
42h TIMERD MODE REG 2. R/W/|TOMR1 [ 0000_0000 |bit/byte
|
ToLTos1 [ToLtoso[ Toso Jwramo|cmobo| INTso [ouTco| ckco - d
TIMERO DATAO REG LOW. .
W | TODOL | undefined | byte
a3p |10DOL7 [TopoLs | TopoLs | TopoL4 [ TopoL3 [TopoL2 | TopoL1 [ TopoLo
TIMERO COUNT REG LOW. 2 |70crL | undefined | bt
unaerine e
TOCRL7 |TOCRL6|TOCRL5 | TOCRL4|TOCRL3|TOCRL2 | TOCRL1 | TOCRLO Y
TIMERO DATA1 REG LOW. :
44h W | TOD1L | undefined | byte
T0D1L7 [TOD1L6{TOD1L5|TOD1L4]TOD1L3 [TOD1L2{TOD1L1[TOD1LO
TIMERO DATAO REG HIGH. w 17000t | undefined | byt
unaerine e
asp | TODOH7 [ToDOH6[TODOHS|TODOH4|TODOH3|[TODOH2{TODOH1 [TODOHO y
TIMERO COUNT REG HIGH. :
R [TOCRH | undefined | byte
TOCRH7 |TOCRH6|TOCRH5|TOCRH4|TOCRH3|TOCRH2|TOCRH1|TOCRHO
TIMERO DATA1 REG HIGH.
46h W |TOD1H | undefined | byte
TOD1H7 [TOD1H6|TOD1H5|T0D1H4|TOD1H3[TOD1H2{TOD1H1[TOD1HO
47h - - |- - -
48h - - |- - -
TIMER1 MODE REG 0.
49h R/W|T1MRO [ 0000_0000 |bit/byte
11cs | T1eN | T1EG [T1CcPE1|TicPEO| T1cK2 | T1cKa | T1cko
TIMER1 MODE REG 1. .
4Ah R/W/|T1MR1 [ 0000_0000 |bit/byte
717051 [T1L1080[ TOS1 |WRAM1[CMOD1| INTS1 [oUuTC1]| CkC1
TIMERL DATAO REG LOW. .
W | T1DOL | undefined | byte
agh |TLDOL7 [T1D0L6 | T1D0LS | T1DOL4 [T1DOL3 [T1DOL2 | T1DOLL [ T1DOLO
TIMERL COUNT REG LOW. :
R | TICRL | undefined | byte
TICRL7 [T1CRL6|T1CRL5|T1CRL4|T1CRL3[T1CRL2|T1CRL1[T1CRLO
TIMERL DATA1 REG LOW.
4Ch W | T1D1L | undefined | byt
T1D1L7 |T1D1L6|T1DIL5|T1D1L4|TIDIL3]|T1D1L2|TID1LL|T1D1LO unaetined | byte
TIMER1 DATAO REG HIGH. :
W |T1DOH | undefined | byte
ap |TEDOH7 [T1D0H6|T1DOHS5|T1DOH4[T1DOH3[T1DOH2|T1DOH1|T1DOHO
TIMERL COUNT REG HIGH. .
R |T1CRH| undefined | byte
T1CRH7 [T1CRH6|T1CRH5|T1CRH4|T1CRH3[T1CRH2|{T1CRH1[T1CRHO
TIMER1 DATA1 REG HIGH. .
4Eh W |T1D1H | undefined | byte
T1D1H7 [T1D1H6|T1D1H5|T1D1H4|T1D1H3|T1D1H2|T1D1H1|{T1D1HO
4Fh - - - - -
Caution :
Before operating pheriperals, Must be initialize undefined registers.
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2. FUNCTION DESCRIPTION

2.7. Peripheral Registers

~

FUNCTIONAL DESCRIPTION

ADDR.

bit7 | bite | bit5 | bit4 | bit3 | bit2 bit1

bit0

R/W

Symbol

Access
Mode

60h

61h

62h

63h

64h

65h

66h

67h

68h

69h

6Ah

6Bh

6Ch

6Dh

PAGE BUFFER REG.

0000_0000

6Eh

ERASE PROGRAM ADDRESS LOW REG.

0000_0000

6Fh

ERASE PROGRAM ADDRESS HIGH REG.

0000_0000

Caution :

.

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

2.7. Peripheral Registers

~

.

Before operating pheriperals, Must be initialize undefined registers.

ADDR FUNCTIONAL DESCRIPTION RAW | symbol L_RESET_| Access
| bit7 [ bite | bits | bit4 | bit3 | bit2 | bit1 | bito ympolg 0 Mode
SYSTEM CONTROL REG.
70h W | SCR |0000.0000| byte
LVDOFF| RSTNF |OSCNF1[oscNFo| Pss [ ocs | DRs1 | DRso
71h - - - - -
WATCH DOG TIMER CONTROL REG. .
72h R/W/| WDTR |0000_0000|bit/byte
TKS1 | TKSO | KSEN [rcworen| WDTRST [RcwbTDIS|wakeup1{wakeupo
LRN REG. .
73h R/W| LRN |0000_0000|bit/byte
RiOL1 [ RIOL0O [ YMG [riwram| LRNEN | NTRENB | LNF1 [ LNFO
74h PROHIBIT w | MT™MO - -
75h PROHIBIT w | MTMI - -
76h PROHIBIT w [ MTM2 - -
77h PROHIBIT w | MTM3 - -
Y REG. RW| Y |0000.0000| byt
e
e LY 1 Y6 [ vs T va [ vs [ v2 [vi[wo - y
INTY REG. R | INTY |0000.0000| byte
0o ] o J] o | o] o | o | o v - Y
p Page Reg. (PG[1:0], ADDR[14:13
79h rogram Page Reg. (PG[LO] [12:13) R | PG [0000.0000| byte
- | - ] pet | peo | - | - |pca|pc3
7Ah DTATUS FLAG REG. R | SFR |0000.0000| byt
e
~ | - [ - [wmea| mao | s | 1 | ¢ - Y
7Bh PROHIBIT R | MLAA - -
7CH PROHIBIT R | MRDL - -
7Dh PROHIBIT R | MRDH - -
VTG. DETECTION INDICATOR ENABLE REG.
W | WDIER |0000_0000| byte
Jen LSNST | vDIRST | VDIERS [ VDIER4 | VDIER3 | VDIER2 |VDIER1 |VDIERO
VTG. DETECTION INDICATOR DATA REG.
R | VDIDR |0000_0000| byte
- | - |voiors |[vDiDR4| vDIDR3 | VDIDR2 |VDIDR1|VDIDRO
VTG. DETECTION INDICATOR FLAG REG.
7Fh R | VDIFR [0000_0000| byte
- VDIFR5 | VDIFR4 [ VDIFR3 | VDIFR2 |VDIFR1 |VDIFRO
Caution :
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3. I/O Ports

The ADAMBSF has 13 I/O ports which are R0O(6 I/O), R1(7 I/O) and One Output port which is

ROUT.

RO and R1 Port have Function Selection Register.

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

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

RO and R1 Ports have Open Drain selection register.

I/O Ports Registers

Port Data Pull-up Open-Drain | Direction Function IOH IoL
Reg. Reg. Reg. Reg. Reg. Reg. Reg.
port RO RO ROPU ROOD RODD ROFN ROIOH ROIOL
port R1 R1 R1PU R10D R1DD R1FN R1IOH R1IOL
R/W R/W W W R/W R/W W W
Initial value ‘T ‘T 0000_0000 | 0000_0000 | 0000_0000 | 0000_0000 | 0000_0000
default T disable enable input disable x1 x1

\BO\

SEMICONDUCTOR

ADAMB85F2316 Data Sheet

34



e

3. I/O Ports

4 Port RO
* RO Data Register (RO)

7 6 5 4 3 2 1 0
RO - - RO5 RO4 RO3 R02 RO1 ROO 00h
initial value 0 0 1 1 1 1 1 1

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

RO data register (RO) is 6-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 RO pin.
When read at the input state, pin is read.

When read at the output state, data register is read.

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

The initial value of RO is “3Fh” in reset state.

* RO Pull-up Selection Register (ROPU)

7 6 5 4 3 2 1 0

ROPU - - ROPU5 | ROPU4 | ROPU3 | ROPU2 | ROPU1l | ROPUO 01h
initial value 0 0 1 1 1 1 1 1
R/W W W W W w w w W

RO pull-up resistor control register (ROPU) is 6-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.

ROPU is write-only register and initialized as “3Fh" in reset state.

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 - - ROOD5 | ROOD4 | ROOD3 | ROOD2 | ROOD1 | ROODO 02h
initial value 0 0 0 0 0 0 0 0
R/W w W W W W W W W

RO Open Drain Selection Register (ROOD) is 6-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. ROOD is write-only register and initialized as "00h" in reset state.

.
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3. I/O Ports

» RO I/O Data Direction Register (RODD)

state.

* RO Function Selection Register (ROFN)

7 6 5 4 3 2 1 0

RODD - - RODDS5 | RODD4 | RODD3 | RODD2 | RODD1 | RODDO
initial value 0 0 0 0 0 0 0 0
R/W w w W W W W w w

Selection Mode of ROFN

Bit Name | Selection Mode Remarks

0 -

1 -

O -

1 -

0 |RO5
ROFNS5

1|[KS5

0 |RO4
ROFN4

1[KS4

0|RO3
ROFN3

1|KS3

0|RO2
ROFN2

1|KS2

0|RO1
ROFN1

1[KS1

0 |ROO *RESETB
ROFNO

1[KSO

.

7 6 5 4 3 2 1 0

ROFN - - ROFN5 | ROFN4 | ROFN3 | ROFN2 | ROFN1 | ROFNO
initial value 0 0 0 0 0 0 0 0
R/W W W W W W W W W

RO Function Selection Register (ROFN) is 6-bit register, and can assign Key Scan pin or not.
If ROFN is selected as “1", Key Scan function is enabled and if selected as "0, it is disabled. ROFN is
write-only register and initialized as "00h" in reset state.

03h

RO I/O Data Direction Register (RODD) is 6-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. RODD is
write-only register. Since RODD is initialized as "00h” in reset state, the whole port RO becomes input

04h
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3. I/O Ports

« RO IOH/IOL Control Register Low (ROIL)

7 6 5 3 2 1
ROIL RO3IL ROZ2IL RO1IL ROOIL 06h
initial value 0 0 0 0 0 0
R/W W W W W W W
« RO IOH/IOL Control Register High (ROIH)
7 6 5 3 2 1
ROIH - - ROS5IH RO4IH 07h
initial value 0 0 0 0 0 0
R/W W W W W W W
Selection Mode of ROIL Selection Mode of ROIH
Bit Name Selection Mode Remarks Bit Name Selection Mode Remarks
00 |x1.0/x1.0 00 -
01 |x0.5/x0.5 01 -
RO3IL -
10 [x1.5/x1.5 10 -
11 |x0.5/x1.5 11 -
00 |x1.0/x1.0 00 -
01 |x0.5/x0.5 01 -
RO2IL -
10 |x1.5/x1.5 10 -
11 |x0.5/x1.5 11 -
00 |x1.0/x1.0 00 |x1.0/x1.0
01 |x0.5/x0.5 01 |x0.5/x0.5
RO1IL RO5IH
10 |x1.5/x1.5 10 [ x1.5/x1.5
11 |x0.5/x1.5 11 [x0.5/x1.5
00 |x1.0/x1.0 00 |x1.0/x1.0
01 |x0.5/x0.5 01 |x0.5/x0.5
ROOIL RO4IH
10 [x1.5/x1.5 10 [ x1.5/x1.5
11 |x0.5/x1.5 11 |x0.5/x1.5

.
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3. I/O Ports
v Port R1
* R1 Data Register (R1)
7 6 5 4 3 2 1 0
R1 - R16 R15 R14 R13 R12 R11 R10 08h
initial value 0 1 1 1 1 1 1 1

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

R1 data register (R1) is 7-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 R1 pin.

When read at the input state, pin is read.

When read at the output state, data register is read.

bit is read-modified operation. (SETR1/CLRR1 instruction)
The initial value of R1 is “7Fh" in reset state.

* R1 Pull-up Selection Register (R1PU)

7 6 5 4 3 2 1 0

R1PU - R1PU6 | R1PU5 | R1PU4 | R1PU3 | R1PU2 | R1PU1l | R1PUO 09h
initial value 0 1 1 1 1 1 1 1
R/W W W W w w w w W

R1 pull-up resistor control register (R1PU) is 7-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.
R1PU is write-only register and initialized as “7Fh" in reset state.

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 - R10D6 | R10OD5 | R1OD4 | R10D3 | R10D2 | R10D1 | R10DO 0Ah
initial value 0 0 0 0 0 0 0 0
R/W w w W W W W W W

R1 Open Drain Selection Register (R1OD) is 7-bit register, and can assign R1 port as open
drain output port each bit If RIOD is selected as "0”, port R1 is open drain output, and if selected as
“1", it is push-pull output. R1OD is write-only register and initialized as "00h” in reset state.

\BO\ ADAM85F2316 Data Sheet

SEMICONDUCTOR

38



e

3. I/O Ports

R1DD
initial value

R/W

» R1 I/O Data Direction Register (R1DD)

7 6 5 4 3 2 1 0
- R1DD6 | R1DD5 | R1DD4 | R1DD3 | R1DD2 | R1DD1 | R1DDO
0 0 0 0 0 0 0 0
w w W W W W w W

state.

.

0Bh

R1 I/O Data Direction Register (R1DD) is 7-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. R1DD is
write-only register. Since R1DD is initialized as "00h” in reset state, the whole port R1 becomes input
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3. I/O Ports

* R1 Function Selection Register Low (R1FL)

7 6 5 4 3 2 1 0

R1FL R13FL R12FL R11FL R10FL 0Ch
initial value 0 0 0 0 0 0 0 0
R/W w W W W w W W W

R1 Function Selection Register Low (R1FL) is 8-bit register, and can assign Key Scan pin or not.
If R1FN is selected as "1", Key Scan function is enabled and if selected as "0, it is disabled. R1FN is
write-only register and initialized as "00h" in reset state.

* R1 Function Selection Register High (R1FH)

7 6 5 4 3 2 1 0

R1FH - R16FH R15FH R14FH 0Dh
initial value 0 0 0 0 0 0 0 0
R/W w W W w w W w W

R1 Function Selection Register High (R1FH) is 6-bit register, and can assign Key Scan pin or not.
If R1FN is selected as “1", Key Scan function is enabled and if selected as “0”, it is disabled. R1FN is
write-only register and initialized as "00h" in reset state.

Selection Mode of R1FL Selection Mode of R1FH
Bit Name Selection Mode Remarks Bit Name Selection Mode Remarks

00 [R13 00 -
01 |KS11 01 -

R13FL _
10 (TO 10 -
11 |- 11 -
00 |R12 00 |R16 *QSC2
01 |KS10 01 | KS14

R12FL R16FH
10 |INTL(EC1) 10 |-
11 |- 11 |-
00 [R11 00 [R15 *OSC1
01 |KS9 01 |KS13

R11FL R15FH
10 [INTO(ECO) 10 |-
11 |- 11 |-
00 |R10 00 |R14
01 |KS8 01 |KS12

R1OFL R14FH
10 |- 10 |T1
11 |- 11 |-

\BO\ ADAM85F2316 Data Sheet

SEMICONDUCTOR

40



e

3. I/O Ports

« R1 IOH/IOL Control Register Low (R1IL)

7 6 5 4 3 2 1 0

R1IL R13IL R12IL R11IL R10IL OEh
initial value 0 0 0 0 0 0 0 0
R/W w w W W W W W W

« R1 IOH/IOL Control Register High (R1IH)

7 6 5 4 3 2 1 0
R1IH - R16IH R15IH R14IH OFh
initial value 0 0 0 0 0 0 0 0
R/W W W W W W W W W
Selection Mode of R1IL Selection Mode of R1IH
Bit Name Selection Mode Remarks Bit Name Selection Mode Remarks
IOH/IOL IOH/IOL
00 |x1.0/x1.0 - |-
01 |x0.5/x0.5 - |-
R13IL R13 - -
10 |x1.5/x1.5 - |-
11 [x0.5/x1.5 - |-
00 |x1.0/x1.0 00 |x1.0/x1.0
01 |x0.5/x0.5 01 |x0.5/x0.5
R12IL R12 R16IH R16
10 |x1.5/x1.5 10 | x1.5/x1.5
11 [x0.5/x1.5 11 [x0.5/x1.5
00 |x1.0/x1.0 00 |x1.0/x1.0
01 |x0.5/x0.5 01 |x0.5/x0.5
R11IL R11 R15IH R15
10 |x1.5/x1.5 10 [ x1.5/x1.5
11 |x0.5/x1.5 11 |x0.5/x1.5
00 |x1.0/x1.0 00 |x1.0/x1.0
01 |x0.5/x0.5 01 |x0.5/x0.5
R10IL R10 R14IH R14
10 | x1.5/x1.5 10 | x1.5/x1.5
11 [x0.5/x1.5 11 [x0.5/x1.5

.
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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. 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.

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. Oscillator configuration

* External clock input circuit « External Crystal (Ceramic) oscillator circuit

0sC2 05C2 —

Cout

SN

L C
External clock
osc1 —< }— 0sC1 ~I—||—
Cin

« Internal oscillator circuit

]
R15
Internal
Oscillator
R16

R

« Code Option (Oscillator Selection)

Name Oscillator Type Selection Option Value R15 Assign R16 Assign
Internal RC 4MHz 111 R15 R16
Internal RC 8MHz 110 R15 R16
External Clock Input 101 0sC1 R16
XTS[20] XT High Oscillator 100 0OsC1 0sC2
XT Low Oscillator 011 0sC1 0SC2
010
001
Internal RC 16MHz 000 R15 R16
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4. Oscillation Circuit

4.2. System Clock & Peripheral Clock Generator Block Diagram

DES
L System Clock
Internal RCOSC— @7 00 @ Clock Divider— (Tyck Py
0L
External _ [ Code
Crystal/Oscillator Option 10
External __| 1/16 11 PSS
Clock Input
0 Peripheral Clock
1 MUX (PSO)
RCWDT MUX \/T Lo
RCWDTEN ocCS CLo
4.3. System Clock Generator
Clock Divider —— System Clock
fOSC

» PSO

.
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4. Oscillation Circuit

.

« System Control Register

7 6 5 4 3 2 1 0
SCR | LVDOFF | RSTNF OSCNF[1:0] PSS ocCs DRS1 DRSO
initial value 0 0 0 0 0 0 0 0
R/W w w w w W w w w
Selection Mode of SCR
Bit Name Selection Mode Remarks
. 0 | LVD Enable
LVDOFF LVD Disable -
1 | LVD Disable
. . 0 | Disable
RSTNF RESETB Noise Filter Enable
1 | Enable
00 | x1
. . 01 | x2
OSCNF[1:0] OSC. Noise Filter Enable
10 | x3
11 | x4
0 |foee to PSO
PSS Peripheral Clock Selection osc O
1 | sfosc to PSO
0 focc Output
0ocCs Output Clock Selection Zosc AP
1 | RCWDT Output
00 | sfoec
.. . . 01 | sfosc/2
DRS[1:0 Divide Ratio Selection f
101 v ' ! 10 | sfoe/8 osc
11 | sfpec/16

70h
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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 fosc = 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.

* TCk = 4/fosc

* 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 fooc = 4MHZ],

STOP is released.

Fig. Block Diagram of Watch-dog Timer

[Tck = 4/fgec]

Power-On Reset

RESET pulse
RESET release

Low VDD Detection

WAKEUP
l WDTRST

: 82 0 WDT Overflow
— 10
|11 1 WDT Interrupt

RCWDTEN
STOP
RCWDTEN
RCWDT
(4KHz) ) ]
Binary counter(19bit)
WDTCK clear & start

SLEEP/STOP/WDTC
instruction

RCWDTINT

RCWDTRST

« Watch Dog Timer overflow priod is
219 x (Tck/2)

where, Tck = 4/fgec
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5. Watch Dog Timer

.

« WDT Control Register

7 6 5 4 3 2 1 0
WDTR | TKS1 [ TKSO | KSEN [ RCWDTEN | WDTRST | RCWDTDIS | WAKEUP1 | WAKEUPO | 72h
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 WDTR
Bit Name Selection Mode Remarks
00 [1lus (@4MHz)
TKS[1:0] All Key Scan Time & WDT Clock Selection Key Scan |RCWDT at STOP mode
00 [16ms (*) |4KHz
01 |8ms 8KHz
10 [32ms 2KHz
11 |64ms 1KHz
KSEN Key Scan Control at STOP mode 0 |Disable
1 [Enable at STOP mode
RCWDTEN RCWDT Mode Contol 0 |WDT mode
1 [RCWDT mode at STOP mode
WDTRST WDT Reset or Interrupt Control 0 |WDT Reset
1 [WDT Interrupt
RCWDTDIS RCWDT Oscillation Stop at LVD 0 |free RUN
1 |STOP RCWDT Osc. at LVD mode
WAKEUP[1:0] |Reset or Interrupt Wakeup Time 00 | (Tck/2) * 219
01 | (Tck/2) * 218
10 | (Tck/2) * 217
11 |(Tck/2) * 216

Reset or Interrupt Wakeup Time (fosc)

(Tck = 4/fosc @4MH2)

(Tck/2) * 212 (Tck/2) * 218 (Tck/2) * 217 (Tck/2) * 216 Unit
Tck = lus 262.144 131.072 65.536 32.768 ms
Reset or Interrupt Wakeup Time (frewpr) (Tecwor)
(TRCWDT/Z) * 219 (TRCWDT/Z) * 218 (TRCWDT/Z) * 217 (TRCWDT/Z) * 216 Unit
Trewnt = 250us = 64 = 32 = 16 =8 s
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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 [
[ose/4] | | | .
Counter { CNT X +1 Xe2) CounterClear {1 )
WDT Clear T |

* Watch dog timer overflow RESET Timing Diagram

WDTCK

]

(fosc/4]

o
><

Counter ( 7FFFF X 80000 X

WDT

Overflow

WDT Clear

system

RESETB |

ADAMB85F2316 Data Sheet
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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).

-. 16-bit Interval Timer

-. 16-bit Event Counter

-. 16-bit Capture Timer

-. 16-bit rectangular-wave output
-. 16-bit PWM output

-. Buzzer output

Timer0

-. 16-bit Interval Timer

-. 16-bit Event Counter

-. 16-bit Capture Timer

Timerl -. 16-bit rectangular-wave output
-. 16-bit PWM output

-. Buzzer output

-. 16-bit Carry Generator

.
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6. Timer

* ROUT & Timer Output Sync. Control Register (RCR)

7 6 5 4 3 2 1 0
RCR | TCKWDTRC SYNCST TOC CRON PR1 PRO PRON REM 40h
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 RCR
Bit Name Selection Mode Remarks
TCKWDTRC |Timer Source Clock to WDTRC | O |Disable
1 |[Enable
Sync. Timer Start Disable 0 | Disable
SYNCS -
Sync. Timer Start Enable 1 [ Depend on TOC
Timer Output Control Disable | 0 | Normal Timer Mode (T0/T1)
TOO < TO output
T10 < T1 output
TOC
Timer Output Control Enable | 1 |Timer0 Mode (T0)
by Timer0 TOO < TO output
T10 < TO output inversion
0 |Output of ROUT without Ti 1 Pul
CRON  [Carry Output Control pUt © W! o‘f mer - TUee
1 |Output of ROUT with Timer 1 Pulse
PRI Preset of ROUT Bit 0 |[ROUT 'L" on counting TimerQ DATAL
Control(When PRON=1) 1 |ROUT 'H’ on counting Timer0 DATA1
PRO Preset of ROUT Bit 0 |[ROUT ‘L' on counting Timer0 DATAOQ
Control(When PRON=1) 1 |ROUT 'H’ on counting Timer0 DATAQ
PRON PRO / PR1 Function 0 |PRO / PR1 Function Disable ('(REM’ bit active)
Control 1 |PRO / PR1 Function enable (‘REM’ bit inactive)
REM  |Output of Rout Bit Control 0 |ROUT output low Hi-Z (@N-Tr)
(When PRON=0) 1 |ROUT output high Low (@N-Tr)

.
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6. Timer
« ROUT Output Control RCR
TCKWDTRC | CSYNCST | TOC | CRON | PR1 | PRO | PRON | REM
TOF TO PRON CRON
PRO
ROUT
PR1
CARRY
(T1)
« REM mode Timing Diagram (at PRON = 0)
CRON |
REM | |
nf LT e
v
ROUT |
* PR mode Timing Diagram (at PRON = 1)
PRI1:0] ) X 2 X 3 )
CRON | |
0 N ’ Y ’ v_
latched s : A YR
PR[1:0] 0 XB l": : 2": @
PRQ PR1 PRO PR1 PRO
switched PR v v |V 4

.
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6. Timer

6.2. Timer0

6.2.1. TimerO(TO) Block Diagram

o

MOVR H,TOCRH MOVR TOD1H#AAH

MOVR G,TOCRL MOVR TOD1L #55H

MOVR TODOH,#55H
MOVR TODOL #AAH

TIMERO DATAO

SRAM TIMERO DATAL
(@V) BUFFER BUFFER
(TOD1H:TOD1L) (TODOH:TODOL)
WRAM & capture —
T0 load
TOMRO
7165(4]3]2]|1]0 TIMERO DATA1 TIMERO DATAO
| — REENE'EggRCI-lo'TUO’\éLL) REGISTER REGISTER
ds dN EG CPE TCK ’ ’ (TOD1H:TOD1L) (TODOH:TODOL)
PS7—1 0 PSO —{ 0 1 0
PS8 1 PS1 —{ 1 MUX
T1—12(_J ps2—12
LCO 3 PS3 — 3 TCK
PS4 — 4
T ESS : 5 1 ) ** Every 2'nd Counter Overflow
CMOD S6 6 T0 (16-bit) ** Every Counter Overflow(captufe mod¢)
EC 7 cKC Counter & 0 INT TOF
L + .
CPE Comparator _E} GEN.
capture & clear T T
Ci’E EG INTS ﬂ_
—>
ECO/INTO . ——>| Edge det. [—>{10 cs TO load
EC1/INT1 Edge det. 11
Lo ; OUTPUT
0
TO
LRNEN GEN. ! R .
: - outc RIFL
Note> The status of TO Output is “0" for counting TODOH:TODOL
also, "1" for counting TOD1H:TOD1L.
PSO 0
WDTRC TOS ~ CMOD  OUTC
LTOS | WRAM | INTS | cKC
TCKWDTRC I I I
7 6 5 4 3 2 1 0

TOMR1

\BO\
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6. Timer

» Timer0 Mode Register 0 (TOMRO)

7 6 5 4 3 2 1 0
TOMRO TOCS TOCN TOEG TOCPE1 | TOCPEO | TOCK2 TOCK1 TOCKO 41h
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 [Timer0O Stop
TOCS Timer0 Clear / start Control
1 |TimerO Clear and Start
0 |TimerO Pause
TOCN Timer0 Pause / Continue Control
1 |TimerO continue
0 |[Timer0 Count
TOEG Timer0 Count Control -
1 |[TimerO Count + 1
00 |[ECO
TOCPE1 Input capture & 01 |EC1
TOCPEO Event Count selection 10 [Capture 0 (INTO)
11 |Capture 1 (INT1)
000 | PSO (0.25us) |*PS7 (32us) |*CMOD
001 |PS1 (0.5us) *PS8 (64us)
010 | PS2 (1us) *T1
TOCK2 011 |PS3 (2us) *LCO
TOCK1 Input clock selection
TOCKO 100 | PS4 (4us)
101 | PS5 (8us)
110 | PS6 (16us)
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 | TOLTOS1 | TOLTOSO | TOSO | WRAMO | CMODO [ INTSO | OUTCO | CKCO | 42h
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 Timer0Q output and Timerl output
TOLTOS1 ) . . 01 | Logical 'OR’ of Timer0 output and Timerl output
TOLTOSO Logical Timer Output Selection - - -
10 | Logical ‘"NAND' of Timer0 output and Timerl output
11 | Logical 'NOR' of Timer0 output and Timerl output
i ) i ) 0 [Timer0 Output
TOSO Timer/Logical-Timer Output Selection - -
1 |Logical Timer Output
i 0 [Disable
WRAMO Automatically
Save Captured data to RAM 1 [Timer0 Automatically Save Capture data to RAM
0 [Timer0 Normal Mode
CMODO | Clock Source Change -
1 [TimerO Clock Source Change
0 | Timer0 Interrupt Every 2" Overflow
INTSO Timer0 Interrupt Overflow Control
1 |TimerO Interrupt Every Overflow
] 0 |TimerO Output Normal
OUTCO Timer0 Output Control -
1 | TimerO 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

 Timer0 DataO Register Low (TODOL)

7 6 5 4 3 2 1 0
TODOL | TODOL7 | TODOL6 | TODOL5 | 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(TOCRH:TOCRL), Must be read TOCRL.
« Timer0 Datal Register Low (TOD1L)
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

.

43h

43h

44h
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6. Timer

 Timer0 Data0 Register High (TODOH)

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
» Timer0 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(TOCRH:TOCRL), Must be read TOCRL.
» Timer0 Datal Register High (TOD1H)
7 6 5 4 3 2 1 0
TOD1H | TOD1H7 | TOD1H6 | TOD1H5 | TOD1H4 | TOD1H3 | TOD1H2 | TOD1H1 | TOD1HO
initial value - - - - - - - -
R/W w W W W w w W W

.

45h

45h

46h
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6. Timer

6.2.2. TimerO Caution

 Caution : In the case of TOEG is “0",

v

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

TCK E

LT L L

)

)

T0

TODLH/TOD1L 0000h X ; 0000h ) 0001h
TODOH/TODOL 0000h X 0001h ) 0000h
v
Counter 0 €D 6D €D ED 6N 6N 6D 6D 6D 6)

e | A A
(regardless of TCK)

hold before status

(regardless of TCK)

Want to count “0”, set TOEG=1

.
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4. Peripheral Hardware

* Logical Timer Output Control

LTOS[1:0]

LTO

— 01 LTO
T
1
* Logical Timer Output mode Timing Diagram
LTOS[1:0] 0 (AND) 1 (OR) 2 (NAND) 3 (NOR) >
T0 | L [ N e 5 O R
nl [ ]

uuuuuuuuuuuuu
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6. Timer

6.2.3. Timer0 Timing Diagram

* 16-bit Timer/Counter mode Timing Diagram

TCK
4 4
T0CS TOCN
TODOH:TODOL TOD1H:TOD1L
FFFFN = = == = o o o o o o o o o o o o e e oy e e e e e - ———
TODOH:TODDL
TO
Counter
v
0000h »
S & s & s &
Reload Reload Reload
T0
‘ Interval period 0 Interval period g
TOF |_|
TOF
(INTSO=1)

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

* Start / Stop operation

TCK |

TOD1H:TOD1L

FFFFh

TO
Counter

0000h

.continue continye
|3 [P » i
Pause
TOCS

I

.
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6. Timer

* 16-bit Timer/Counter mode Timing Diagram

.

TCK
TOD1H:TOD1L
TODOH:TODOL

Counter

TOF

TOF
(INTS0=1)

TO

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

v

v

v

gy y e

0

m

q

)

0

X
X

n

p

)

“clear

D €D € €50 0 € =)0 0 €8 €9 €3 0.6 )0 0 €9

—};‘:clear

* 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.)

v

don't care

Ty y e
SEEDENEN EXC O SN ENEN EVENTD, | 0 5N 0 EN.ED

00FFh

v
matcl‘]—| clear

—| clear

capture

capture

00

capture

capture

03

g

»

<

1'st Interrupt interval period

2'nd Interrupt interval period

= 03h = FFh + 02h
[T [1_11
[ rocre]rocrH] TOCRL
00 01 02 03

0 )

02 )
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6. Timer

6.2. Timerl
6.2.1. Timerl(T1) Block Diagram

o

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

SRAM
(@V)

WRAM & capture —

MOVR T1DOH,#55H
MOVR T1DOL #AAH

TIMER1 DATA1

TIMER1 DATAO

BUFFER BUFFER
(TID1H:T1D1L) (TLDOH:T1DOL)
T1 load

T1IMRO
7|6|5|4]13|2]1]0 TIMER1 DATA1 TIMER1 DATAO
[ E— REGTI('\TA:LEgéHC'TolLJCI\RII) REGISTER REGISTER
ds dN EG CPE TCK ’ ) (TID1H:T1D1L) (T1DOH:T1DOL)
PS7 0 PSO —{ 0 1 0
PS8 1 PS1 — 1 MUX
T0={2|_Jd Ps2—2
LCO 3 pPS3 — 3 TCK
PS4 —{ 4
. ver n ounter Overflow
t E55:5 1 ** Every 2'nd C Overfl
CMOD S6 6 T1 (16-bit) ** Every Counter Overflow(captu
EC 7 cKC Counter &
CPE | — Comparator _|:(1) éNE-IEl — ' 1F
E EG INTS J_I_
>
ECO/NTO | H+—s cs T1 load
EC1/INT1 E‘—<
Lco—t1l OUTPUT
0
GEN. > |n
LRNEN
Note> The status of T1 Output is "0” for counting TLDOH:T1DOL ouTC RIFH
also, “1" for counting T1D1H:T1D1L.
PSO 0
WDTRC TOS CMOD OUTC
LTOS | WRAM | INTS | CcKC
— I I I

TCKWDTRC

716|154

312]11]0

TIMR1

\BO\

SEMICONDUCTOR

ADAMB85F2316 Data Sheet

e mod¢




.

6. Timer

» Timerl Mode Register 0 (TLMRO)

7 6 5 4 3 2 1 0
T1IMRO T1CS TICN T1EG TICPEl1 | TICPEO | T1CK2 T1CK1 T1CKO 49h
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 TIMRO (fosc = 4MHz)
Bit Name Selection Mode Remarks
0 [Timerl Stop
T1CS Timerl Clear / start Control
1 |Timerl Clear and Start
0 |Timerl Pause
T1CN Timerl Pause / Continue Control
1 |Timerl continue
0 |[Timerl Count
T1EG Timerl Count Control
1 |Timerl Count + 1
00 |[ECO
T1CPE1 Input capture & 01 |EC1
T1CPEO Event Count selection 10 [Capture 0 (INTO)
11 |Capture 1 (INT1) *Learning Circuit
000 | PSO (0.25us) |*PS7 (32us) |*CMOD
001 |PS1 (0.5us) *PS8 (64us)
010 | PS2 (1us) *TO
T1CK2 011 |PS3 (2us) *LCO
T1CK1 Input clock selection
T1CKO 100 | PS4 (4us)
101 | PS5 (8us)
110 | PS6 (16us)
111 |EC (ECO or EC1)
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6. Timer

 Timerl Mode Register 1 (TIMR1)

7 6 5 4 3 2 1 0
TIMR1 | T1LTOS1 | TILTOSO | TOS1 | WRAM1 | CMOD1 [ INTS1 | OUTC1 | CKC1l | 4Ah
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 TIMR1
Bit Name Selection Mode Remarks
00 | Logical 'AND’ of Timerl output and Timerl output
T1LTOS1 ) . . 01 | Logical 'OR’ of Timerl output and Timerl output
T1LTOSO Logical Timer Output Selection - - -
10 | Logical ‘"NAND' of Timerl output and Timerl output
11 | Logical 'NOR' of Timerl output and Timerl output
i ) i ) 0 [Timerl Output
TOS1 Timer/Logical-Timer Output Selection - -
1 |Logical Timer Output
i 0 |[Disable
WRAM1 Automatically
Save Captured data to RAM 1 [Timerl Automatically Save Capture data to RAM
0 [Timerl Normal Mode
CMOD1 |Clock Source Change -
1 [Timerl Clock Source Change
i 0 |Timerl Interrupt Every 2" 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 Timerl Input Clock Control 1

Timerl Input Clock Reverse

Note: Save 2bytes capture data to RAM (2cycle) - addressed by @Y++., T1CRL saved first.

.

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 DataO Register Low (T1DOL)

7 6 5 4 3 2 1 0
T1DOL | T1DOL7 | T1DOL6 | T1DOL5 | T1DOL4 | T1DOL3 | TiDOL2 | T1DOL1 | T1DOLO
initial value - - - - - - - -
R/W W W W w w W W W
« Timerl Count Register Low (T1CRL)
7 6 5 4 3 2 1 0
TICRL | TICRL7 | TICRL6 | T1ICRL5 | T1CRL4 | T1CRL3 | T1CRL2 | T1CRL1 | T1CRLO
initial value - - - - - - - -
R/W R R R R R R R R
Note: At 16bit counter value read(TLCRH:T1CRL), Must be read T1CRL.
« Timerl Datal Register Low (T1D1L)
7 6 5 4 3 2 1 0
T1D1L | T1D1L7 | T1D1L6 | T1D1L5 | T1D1L4 | T1D1L3 | TiD1L2 | T1D1L1 | T1D1LO
initial value - - - - - - - -
R/W w W W w w W W W

.

4Bh

4Bh

4Ch
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6. Timer

 Timerl DataO Register High (T1IDOH)

7 6 5 4 3 2 1 0
T1DOH | TIDOH7 | TIDOH6 | TIDOH5 | TIDOH4 | TIDOH3 | TIDOH2 | T1IDOH1 | T1DOHO
initial value - - - - - - - -
R/W W W W W W w W W
 Timerl Count Register High (T1LCRH)
7 6 5 4 3 2 1 0
T1CRH | TICRH7 | TICRH6 | TICRH5 | TICRH4 | TLCRH3 | TICRH2 | TICRH1 | T1CRHO
initial value - - - - - - - -
R/W R R R R R R R R
Note: At 16bit counter value read(TICRH:T1CRL), Must be read T1CRL.
» Timerl Datal Register High (T1D1H)
7 6 5 4 3 2 1 0
T1D1H | TID1H7 | TID1H6 | T1ID1H5 | T1D1H4 | TID1H3 | TID1H2 | T1ID1H1 | T1D1HO
initial value - - - - - - - -
R/W W W w w W W W W

.

4Dh

4Dh

4Eh
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6. Timer

6.2.2. Timerl Caution

» Caution : In the case of T1EG is “0",

v

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

TCK E

LT L L

)

)

T1

T1D1H/T1D1L 0000h X ; 0000h ) 0001h
T1DOH/T1DOL 0000h X 0001h ) 0000h
v
Counter 0 €D 6D €D ED 6N 6N 6D 6D 6D 6)

o 1
(regardless of TCK)

hold before status

(regardless of TCK)

Want to count “0”, set T1IEG=1

.
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4. Peripheral Hardware

* Logical Timer Output Control

LTOS[1:0]

:D_\— 01 LTO

LTO

>
1
* Logical Timer Output mode Timing Diagram
LTOS[1:0] 0 (AND) 1 (OR) 2 (NAND) 3 (NOR) >
! | L [ N e 5 O R
o [ L[]

uuuuuuuuuuuuu
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6. Timer

6.2.3. Timerl Timing Diagram

* 16-bit Timer/Counter mode Timing Diagram

TCK
4 4
T1CS TICN
T1DOH:T1DOL T1D1H:T1D1L
FFFFN = = == = o o o o o o o o o o o o e e oy e e e e e - ———
T1DOH:T1DDL
Tl
Counter
v
0000h »
S & s & s &
Reload Reload Reload
T1
‘ Interval period 0 Interval period g
TIF |_|
T1F
(INTS1=1)

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

* Start / Stop operation

TCK |

T1D1H:T1D1L

FFFFh

T1
Counter

0000h

.continue continye
|3 [P » i
Pause
T1CS

I —

.
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6. Timer

* 16-bit Timer/Counter mode Timing Diagram

.

TCK
T1D1H:T1D1L
T1DOH:T1DOL

Counter

T1F

TIF
(INTS1=1)

T1

T1CS (Clear & Start, move data from buffer to reg.)
H T1F (Clear & Start, move data from buffer to reg.)

v

v

v

gy y e

0

m

q

)

0

X
X

n

p

)

“clear

D €D € €50 0 € =)0 0 €8 €9 €3 0.6 )0 0 €9

—};‘:clear

* 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.)

v

don't care

Ty y e
SEEDENEN EXC O SN ENEN EVENTD, | 0 5N 0 EN.ED

00FFh

v
matcl‘]—| clear

—| clear

capture

capture

00

capture

capture

03

g

»

<

1'st Interrupt interval period

2'nd Interrupt interval period

= 03h = FFh + 02h
[T [1_11
[r1cre]ricrH] TICRL
00 01 02 03

0 )

02 )
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8. Learning Circuit

8.1. Block Diagram
8.1.1. Block Diagram

LCO

INT1 Edge Selection &
Capture Interrupt

INT1 Capture
Timerl

WRAM & capture —

SRAM
(@v)

VDD
ROUT]
VREF-~~
NTRENB=0
GND
HIOLL  YMG  LRNEN  LNF1
| HIOLO |T1WRAM|NTRENB| LNFO
| | | |
7]le|s5|4a]|3]|2]21]o0
LRN
\\ /I \\\
VREF —= L v

LCO

The gray area is the Unknown state due to input offset or response time.

o
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8. Learning Circuit

« Learning Mode Register (LRN)

7 6 5 4 3 2 1 0
LRN RIOL1 RIOLO YMG TIWRAM LRNEN NTRENB LNF1 LNFO 73h
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 LRN
Bit Name Selection Mode Remarks
00 |x3
RIOL1 01 |x2.5
ROUT IOL Control
RIOLO 10 |x2
11 |x1.5
0 [Disable (reset YMG)
YMG SRAM Page YMG Enable
1 |Enable
; 0 [2byte Capture Data Only Timerl
T1WRAM Automatically y p Yy
Save Captured data to RAM 1 |1byte Capture Data
0 |Disable
LRNEN Learning Circuit Enable
1 |Enable
0 [N-MOS Open Drain
NTRENB ROUT Driver TR. Selection
1 |Push-Pull
00 |200ns
LNF1 Learning Detector noise canceller 01 |100ns
LNFO Selectionn. 10 |40ns
11 [10ns
Note: Save 2bytes capture data to RAM (2cycle) - addressed by @Y++., T1CRL saved first.
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

Note: Save lbytes data to SRAM (1cycle) - addressed by @Y+ +.

.

SRAM(@Y)

0 1 2 3

T1CRL

T1CRL T1CRL T1CRL

T1CRL T1CRL T1CRL

T1CRL
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8. Learning Circuit

.

* Y Interrupt Timing Diagram

(WRAM=1)

Data
to SRAM

@Y

CLRY

Y register
for Interrupt

Y Interrupt
YMG

YF

read Y

to to to to to to to to
SRAM | SRAM SRAM | SRAM ” SRAM | SRAM SRAM | SRAM
. 00h 01h 02h 03h l --- FFh R 00h 01h 00h
clé'ar.. clear clear,
FFh match

0 [if (YMG==0) ]

0

T YMG==07]
[if (YMG==1) ]

' Clear After reading Y reg.

1
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9. Interrupt

The ADAMBS5F contains 11 interrupt sources; 3 externals and 8 internals.
Nested interrupt services with priority control is also possible.

» 8 interrupt source (KS, INTO, INT1, TO, T1, Y, WDT, VDI)
P 6 interrupt vector

p 8 level nested interrupt control is possible.
» Read of interrupt request flag are possible.

» In interrupt accept, request flag is automatically cleared.

Interrupt Enable Register (IENRO), Interrupt Request Register (IRQRO) and priority circuit.
Interrupt function block diagram is shown in fig.

fig. Interrupt Source

IENRO STOP/SLEEP
71615]41312(1]0 release
IEDSO IRQRO L
KS or Y| £ |>| KSYF > El
- —>| INTOF > ruction
INTO=>| (| >
INTl_)J_L_) INT1F > o
TOF > Priority
Ll — > Control
1 o TIF > INT.
WVF > —olo—Vector—>
WDT or VDI ——> > Addr.
FRASE———>| ERA >
PROGRAM ————>| PCM >

o
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9. Interrupt

9.1. Interrupt Source

Table. 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):

.

Mask Priority Interrupt Source INT Vector Addr.
Non-maskable 0 RESET 0000h
1 KS (Key Scan Interrupt ) 0002h
Y (Y register Overflow Interrupt)
2 INTO (External O Interrupt) 0004h
3 INT1 (External 1 Interrupt) 0006h
4 TO (TimerO Interrupt) 0008h
5 T1 (Timerl Interrupt) 000Ah
6 WDT ( Watch-Dog Timer) or 000Ch
VDI (Voltage Detection Indicator)
Hardware maskable 7 ERA (Erase Interrupt) 000Eh
Interrupt 8  |PGM (Program Interrupt) 0010h
9 - -
10 - -
11 - -
12 - -
13 - -
14 |- .
15 - -
16 - -

\BO\
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9. Interrupt

Example :

VRESET:
vKS_Y:
VINTO:
VINTL:
vTO:

vT1:

vWDT_VDL

VERA:

vPGM:

;ORG
MOVPG
BR
MOVPG
BR
MOVPG
BR
MOVPG
BR
MOVPG
BR
MOVPG
BR
MOVPG
BR
MOVPG
BR
MOVPG
BR

0000h

#0H
IPGM_START
#0H
IINT_KS_Y
#0H
IINT_INTO
#0H
IINT_INT1
#0H

IINT_TO

#0H

IINT_T1

#0H
IINT_WDT_VDI
#0H
IINT_ERA
#0H
IINT_PGM

;ORG
INT_KS_Y:

INT_INTO:
INT_INTI:
INT_TO:

INT_T1:

INT_ADDR
JOB_TO_WORK
RETI
JOB_TO_WORK
RETI
JOB_TO_WORK
RETI
JOB_TO_WORK
RETI
JOB_TO_WORK
RETI

INT_WDT_VDI: JOB_TO_WORK

INT_ERA:

INT_PGM:

RETI
JOB_TO_WORK
RETI
JOB_TO_WORK
RETI

\BO\
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9. Interrupt

9.2. Interrupt Control Register

process.

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).
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

« External Interrupt Edge selection Register 0 (IEDSO)

The interrupt request flag maintains “1" until the interrupt is accepted or is cleared in program. In reset
state, interrupt request flag register (IRQRO) is cleared to “0".
It is possible to read the state of interrupt register and to manipulate the contents of register.

7 6 5 4 3
IEDSO - - [EDI1 IEDIO IEDK 30h
initial value 0 0 0 0 0
R/W - - W W W
Selection Mode of IEDSO
Bit Name Selection Mode Remarks
- o |-
- 0 |-
00 |[Disable
01 [Falling Edge Selection
[EDI1 INT1
10 |Rising Edge Selection
11 |Both Edge Selection
00 |[Disable
01 [Falling Edge Selection
IEDIO INTO
10 |Rising Edge Selection
11 |Both Edge Selection
00 |[Disable
01 [Falling Edge Selection
IEDK - KS
10 |Rising Edge Selection
11 |Both Edge Selection

.
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9. Interrupt

« Interrupt Enable Register 0 (IENRO)

Selection Mode of IRQRO

7 6 5 4 3 2 1 0
IENRO [ PGME ERAE WVE T1E TOE INT1E INTOE KSYE 32h
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 IENRO
Bit Name Selection Mode Remarks
PGME 1 |Program Interrupt enable
ERAE 1 |Erase Interrupt enable
WVE 1 |WDT or VDI Interrupt enable *In interrupt service routine
- check VDIR flag
T1E 1 [Timer 1 Interrupt enable
TOE 1 [Timer O Interrupt enable
INT1E 1 |External Interrupt 1 enable
INTOE 1 |External Interrupt O enable
1 |[Key Scan or *In interrupt service routine
KSYE Y register Overflow Interrupt enable > check INTY flag
-> After CLRY instruction
« Interrupt Request Flag Register 0 (IRQRO)
7 6 5 4 3 2 1 0
IRQRO | PGMF ERAF WVF T1F TOF INTIF INTOF KSYF 33h
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

Bit Name Selection Mode Remarks

PGMF 1 | Program Interrupt Request enable

ERAF 1 | Erase Interrupt Request enable

WVE ' yD[;En?[;rrupt Request enable

T1F 1 | Timer 1 Interrupt Request enable

TOF 1 [ Timer O Interrupt Request enable
INT1F 1 | External Interrupt 1 Request enable
INTOF 1 | External Interrupt O Request enable

KSYF 1 [Key S.can or

Y register Overflow Interrupt Request enable

.
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9. Interrupt

9.3. Interrupt Timing

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

Interrupt preprocess step is 1 machine cycle

9.4. The valid timing after executing Interrupt control instructions

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

9.5. 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.

9.6. Key-Scan or External Interrupt Enable Processing Step

1) Port Selection

v

2) Edge Selection

v

3) IRQR Clear

v

4) IENR Setting

v

Disable Processing Step

5) El

.
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9. Interrupt

.

9.7. Interrupts for checking flag

Key-Scan or INTY Interrupt Processing

Step

1) check INTY flag

v

INTY == 01h

YES ¢

3 NO

Y register overflow
Interrupt service routine

v

CLRY instruction

WDT or VDI Interrupt Processing Step

1) check VDIR flag

v

Key-Scan Interrupt service
routine

YES ¢

v NO

WDT overflow Interrupt
service routine

VDI Interrupt service
routine

\BO\
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9. Interrupt

9.8. 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  ( sp X SP-1 >

Pointer

o
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10. STOP/SLEEP FUNCTION

10.1. 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 :STOP instruction execution
NOP :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 (except ROUT) ROUT = "Hi-Z"
Timer Stop
Watch dog Timer Reset and restart at stop release
Address Bus, Data Bus Retained

10.2. Stop Mode Release

Release of STOP mode is executed by Power on reset, Key input Port(one of RO, R1) which is selected
by ROFN and R1FN register for stop release is both edge , external interrupt and

Low voltage detection (LVD) mode release .
When there is a release signal of STOP mode, the instruction execution starts after stabilization oscillation

time( 21 x4/foec = 16.384ms at foec = 4MHz)

Table. Stop Mode Release

Release Factor Release Method REMARKS

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

initialized
RO,R1 Port Stop mode is released by low input of selected pin by
(key input) ROFN,R1FN register

External interrupt Stop mode is release external interrupt input

Release from Stop mode is release when release from LVD detection.
LVD detection

.
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10. STOP/SLEEP FUNCTION

10.3. 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
1/0 port , OUTPUT port Retained (except ROUT) ROUT = “Hi-Z”
Timer Operation
Watch dog Timer Reset and restart at sleep release
Address Bus, Data Bus Retained

10.4. Sleep Mode Release

Release of SLEEP mode is executed by Power on reset, Key input Port(one of RO, R1) which is selected
by ROFN and R1FN register for sleep release is both edge , external interrupt, timer interrupt and Low

voltage detection (LVD) mode release .
When there is a release signal of SLEEP mode, the instruction execution starts after stabilization time( 2°

x4/fqasc = 32us at fosc = 4MHz)

Table. Sleep Mode Release

Release Factor Release Method REMARKS

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

initialized
RO,R1 Port Sleep mode is released by low input of selected pin by
(key input) ROFN,R1FN register

External interrupt Sleep mode is release external interrupt input

Timer interrupt Sleep mode is release Timer interrupt input

.
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11. RESET FUNCTION

11.1. 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

Power On Detection
Circuit

{>C > Internal Reset

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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12. Low Voltage Detection Mode

12.1. Low Voltage Detection Condition

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

If VDD is below a certain level, Low voltage detector forces the device into low voltage detection mode.
12.2. Low Voltage Detection Mode

There is no power consumption except stop current.

1. STOP mode release function is disabled.

2.1/0 port is configured as input mode (with pull-up resistor).

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

4. Interrupt disabled.

5. ROUT port is low level.

6. Oscillator is stop.

12.3. Release of Low Voltage Detection Mode

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

12.4. Low Voltage Detection voltage selection (Cell option)

User can select the voltage of Low Voltage detection voltage level.

One is high voltage version , another is low voltage version.

12.5. Timming Diagram (LVD RESET mode)

VDD

LvD

GND

LVDR
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12. Low Voltage Detection Mode

12.6. 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 Vpy level sequentially.
The Vpp detection levels for Indication are three , that is , VDIER[2:0] of VDIER Register.

The Vpp 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.

(Notice) ENST must become SET necessarily if VDI is used in STOP Mode or RESET Mode.
« Voltage Detection Indicator Enable Register (VDIER)

7 6 5 4 3 2 1 0
VDIER ENST VDIRST | VDIERS | VDIER4 | VDIER3 | VDIER2 | VDIERL | VDIERO 7Eh

initial value 0 0 0 0 0 0 0 0
R/W w w W w W W w w

Selection Mode of VDIER

Bit Name Selection Mode Remarks

0 Disable
ENST

1 Enable at STOP & RESET mode
0 |Interrupt enable

VDIRST 1 | RESET enable if( VDIER[4:0] == enable)

Must Set (ENST=1)

0 Disable -

VDIER5 -
1 Enable *Indicator voltage : 4.0V
0 Disable -

VDIER4 -
1 Enable *Indicator voltage : 3.5V

Disabl -

VDIER3 0 isable ,
1 Enable *Indicator voltage : 3.0V
0 Disable -

VDIER2 -
1 Enable *Indicator voltage : 2.5V
0 Disable .

VDIER1 -
1 Enable *Indicator voltage : 2.3V
0 Disable -

VDIERO -
1 Enable *Indicator voltage : 2.1V

.
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12. Low Voltage Detection Mode

« Voltage Detection Indicator Data Register (VDIDR)

7 5 4 3 2 1 0
VDIDR - VDIDR5 | VDIDR4 | VDIDR3 | VDIDR2 | VDIDR1 | VDIDRO 7Eh
initial value 0 0 0 0 0 0 0
R/W R R R R R R R
Selection Mode of VDIDR
Bit Name Selection Mode Remarks
- 0 - -
- 0 - -
VDIDR5 Set *Indicator Status always VDD < 4.0V
VDIDR4 Set *Indicator Status always VDD < 3.5V
VDIDR3 Set *Indicator Status always VDD < 3.0V
VDIDR2 Set *Indicator Status always VDD < 2.5V
VDIDR1 Set *Indicator Status always VDD < 2.3V
VDIDRO Set *Indicator Status always VDD < 2.1V

- Voltage Detection Indicator Flag Register (VDIFR)

.

7 5 4 3 2 1 0
VDIFR - VDIFR5 | VDIFR4 | VDIFR3 | VDIFR2 | VDIFR1 | VDIFRO 7Fh
initial value 0 0 0 0 0 0 0
R/W R R R R R R R
Selection Mode of VDIFR
Bit Name Selection Mode Remarks
- 0 -
- 0 -
VDIFRS | Set |if (VDIDR5 == 1), flag is set. if (VDD > 4.0V), after read, automatically cleared.
VDIFR4 | Set |if (VDIDR4 == 1), flag is set. if (VDD > 3.5V), after read, automatically cleared.
VDIFR3 | Set |if (VDIDR3 == 1), flag is set. if (VDD > 3.0V), after read, automatically cleared.
VDIFR2 | Set |if (VDIDR2 == 1), flag is set. if (VDD > 2.5V), after read, automatically cleared.
VDIFR1 Set |if (VDIDR1 == 1), flag is set. if (VDD > 2.3V), after read, automatically cleared.
VDIFRO | Set |if (VDIDRO == 1), flag is set. if (VDD > 2.1V), after read, automatically cleared.
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12. Low Voltage Detection Mode

12.7. Timming Diagram (VDI Interrupt mode)

VDD

VDI

LvD

GND

VDIIF

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

VDD

VDI

LvD

GND

VDIRST
(ENST=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

about hours depend on VDD-Gnd Capacitor
* SRAM Data Backup

Low Voltage |
Detection point

Power On Reset
(SRAM unstable)

* The operation after Low voltage detection

VDD —
MCU OPR.
Voltage -
LVD
(VRET)
GND
A Y
User
Removes
Batteries

« Interrupt : Disable

« Stop release : Disable

« All /O port  : All ports initialized (without Optia
« ROUT port : Low Level

» OSC : STOP

User
Replace

o B

« 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..)

A

Use Saved SRAM value

Clear All Ram area
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14. EEPROM DATA Access Registers

« Page Buffer Register (PBUF)

Program DATA Buffer, from SRAM to EEPROM

7 6 5 4 3 2 1 0
PBUF | PBUF7 | PBUF6 | PBUF5 | PBUF4 | PBUF3 | PBUF2 | PBUFL | PBUFO 6Dh
initial value 0 0 0 0 0 0 0 0
R/W W W W W W W W W
- Erase Program Address Low Register (EPAL)
Erase or Program Address Low
7 6 5 4 3 2 1 0
EPAL | EPAL7 EPAL6 EPALS EPAL4 EPAL3 EPAL2 EPAL1 EPALO 6Eh
initial value 0 0 0 0 0 0 0 0
R/W W W W W W W W W
« Erase Program Address High Register (EPAH)
Erase or Program Address High
7 6 5 4 3 2 1 0
EPAH | EPAH7 | EPAH6 | EPAH5 | EPAH4 | EPAH3 | EPAH2 | EPAH1 | EPAHO 6Fh
initial value 0 0 0 0 0 0 0 0
R/W W W W W W W W W

.
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14. EEPROM DATA Access Registers

4 EPM6 (EP Mode Register 6)

7 6 5 4 3 2 1 0
EPM6|  ERA_ MODE pcMMODE | - | - [ - | - | - | - | 30n
initial value 0 0 0 0 0 0 0 0
R/W W W W W W W W W
Selection Mode of EPM6
Bit Name Selection Mode Remarks
00 |Disable
ERA_MODE 01 |Program Mode
Erase/Program Mode Enable 10 TErase Mode
PGM_MODE 11 .
- - 0 -
- - 0 -
- - 0 -
- - 0 -
- - 0 -
- - 0 -
« EPM7 (EP Mode Register 7)
7 6 5 4 3 2 1 0
eem7| - [ - | - | seemooe | - | - | - | - ] 3en
initial value 0 0 0 0 0 0 0 0
R/W W W W W W W W W
Selection Mode of EPM7
Bit Name Selection Mode Remarks
SELF_MODE Self Erase/Program Mode Enable Disable
Enable

ol|o|o|o|r|o|o|o|o

.
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14. EEPROM DATA Access Registers

@ Page Buffer(32-Word) Writing (from SRAM to Page-Buffer by @X)

movmg #0h ; or #1h or #2h
mov x,#00h
pbufwt00: nop
movr pbuf,@x
add x#01lh -- - - :
cxne X, #40h
br Ipbufwt00
nop
.................................................... “ or epah #00h
movr epal #00h ; 'h0000 ~ 'h001f
nop
Timerl: Program/Erase time = 2.5ms/2.5ms
wait timer = 50us
Command: Program & Selfmode

Erase & Selfmode

Page Buffer

Addr: (.@0.000h_ ________ @0001th_ _ -
— ! :
T, @x (01h) | @x (02h) @x (03h) : x#00h
@x (40h) @x (41h) | @x (42h) @x (43h) @x (7Eh) @x (7Fh) B x,#"40h
movmg #0h —

@x (80h) @x (81h) § @x (82h) @x (83h) @x (BEh) @x (BFh) x#80h

@x (COh) @x (C1lh) | @x (C2h) @x (C3h) @x (FEh) ~@x (FFh) x#COh

Self Program

stepl : Store SRAM Data by 64-byte unit.

step2 : Write SRAM Data(64-byte) to page buffer 32-word. @PO000(@R00:@R0O1), use @x .
step3 : Write Program Address(Word line=EPAH:EPAL) (@0000 < @0000~@001F)

step4 : Set Program time (timerl high width = 2.5ms)

step5 : Set Self Program Command (Program & Selfmode)

Self Erase

stepl : -

step2 : -

step3 : Write Erase Address(Word line=EPAH:EPAL) (@0000 €< @0000~@001F)
step4 : Set Erase time (timerl high width = 2.5ms)

step5 : Set Self Erase Command (Erase & Selfmode)

- J
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@ Configuration Bit Map

*. Configuration Cell Options

pgm/vfy Address : 8000h
reg write Address : 8800h
Bit | 15 | 14 13 12 [ufw|[a]s]7 6 s|lafl3]|2]1]o0
CFGO | LOCK| - | BYPSATLVDB | BYPSSEL |RSTS XTS[2:0] LVDSEL[1:0] IRCFCAL[5:0]
Initial 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
R/'W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W
Bit |Bit Name Code Option Description Option Write Value remarks
15 |[LOCK LOCK enable 1 Disable
0 Enable
14 |- - 1 Disable
O -
13 |BYPSATLVDB |Bypass at LVD Mode 1 Disable
0 Enable
12 [BYPSSEL Bypass Voltage Selection. 1 1.30V
0 1.65V
11 |RSTS ROO/RESETB Selection 1 ROO
0 RESETB
Oscillator Type Selection R15 R16
10 | XTS[2:0] Internal RC 4MHz 111 R15 R16
g Internal RC 8MHz 110 R15 R16
External Clock Input 101 0OSC1l [R16
XT Oscillator High Amp. 100 0OSC1 |0OSC2
XT Oscillator Low Amp. 011 OSC1 |OSC2
010
001
Internal RC 16MHz 000 R15 R16
7 LVDSEL[1:0] LVD Selection Option 11 1.65V
6 10 1.8V
01 2.1V
00 2.3V
5 [IRCFCAL[5:0] IRC16MHz Oscillator Center 11 1111 16MHz
4 frequency calibration option 11 1110 0.5% Slow
3
3 ~ ~
1 10_0000 16% Slow
0 011111 0.5% Fast
00_0000 16% Fast

.
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*. Configuration Cell Options

@ Configuration Bit Map

pgm/vfy Address : 8001h
reg write Address : 8801h
Bit 15 | 14 13 12 11 10 9 8 7 6 5 4 2 1 0
CFG1| LNNCAL[L:0] | LVDCAL[1:0] | R23 | R22 | R21 | R20 | RO7 | RO6 | RO5 [ RO4 | RO3 | RO2 | RO1 | ROO
Initial 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
R'W R/W RW RW R/W R/W R/W R/W RW R/W RW RW RW R/W R/W R/W R/W
Bit | Bit Name Code Option Description Option Write Value |remarks
15 |LNNCAL[1:0] |Sensitivity Control option 11 levell
14 (Leval3 is high. LevalO is low.) 10 level0
01 level2
00 level3
13 |LVDCAL[1:0] |LVD Cal. Option 11 1.65V
12 10 Default + 0.05V
01 Default + 0.10V
00 Default - 0.05V
11 |R15/R16 Port Pull-up enable at LVD mode 1 Disable
0 Enable
10 [R14 Port Pull-up enable at LVD mode 1 Disable
0 Enable
9 |[R13 Port Pull-up enable at LVD mode 1 Disable
0 Enable
8 [R12 Port Pull-up enable at LVD mode 1 Disable
0 Enable
7 |R11 Port Pull-up enable at LVD mode 1 Disable
0 Enable
6 |R10 Port Pull-up enable at LVD mode |1 Disable
0 Enable
5 |RO5 Port Pull-up enable at LVD mode 1 Disable
0 Enable
4 |RO4 Port Pull-up enable at LVD mode 1 Disable
0 Enable
3 |[RO3 Port Pull-up enable at LVD mode 1 Disable
0 Enable
2 |RO2 Port Pull-up enable at LVD mode 1 Disable
0 Enable
1 |RO1 Port Pull-up enable at LVD mode 1 Disable
0 Enable
0 [ROO Port Pull-up enable at LVD mode 1 Disable
0 Enable

.
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