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4 CORERIVER Semiconductor reserves the right to make corrections, modifications, enhancements, improvements, and other
changes to its products and services at any time and to discontinue any product or service without notice.

€ CORERIVER shall give customers at least a three month advance notice of intended discontinuation of a product or a service
through its homepage.

€ Customers should obtain the latest relevant information before placing orders and should verify that such information is
current and complete.

4 The CORERIVER Semiconductor products listed in this document are intended for usage in general electronics applications.
These CORERIVER Semiconductor products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury.

() CORERIVER Semiconductor Co.. Ltd www.coreriver.com (E-mail : mcu-support@coreriver.com)
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1. Product Overviews

€ CORERIVER’s MiDAS2.0 Family is a group of fast 80C52 compatible
microcontrollers

€ The instruction execution of MiDAS2.0 is max. 3 times faster than that of
traditional 80C52.

v" 1 Machine cycle = 4 clocks vs. 12 clocks

€ Additional peripherals of MiDAS2.0 Family:

v' 10 bit ADC / 12 PWM outputs in two 6-module PCA's / Extra UART / WDT / LVD /
POR.

€ Power saving modes

® Noise tolerant scheme
@ Supports ISP /7 IAP of FLASH memory

€ Provides User-Friendly MDS environment with on-chip HW debugging
engine

€ Provides Easy-to-Use training-kit system

f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [3]
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1. Product Overview

A. MiDAS2.0 Family - GC8BOC590AE Series (ISP Flash MCU)
EEPROM |Mask-ROM| Flash | RAM Volt Freq. | T/C Serial ADC PWM 1/0 Available

SIEES iyte) | (oyte) | (ovte) |Byte)| ) | mHz) [caebits)| 170 |YVPT |ioit x chyloit x chy| pins | FACkage | Others Time
GC89C591A0-TQ100I 80 | 100-TQFP | ISP Now
GC89C591A0-P6AI 48 | 64-PDIP IAP Now
GC89C591A0-LQ6AI 48 | 64-LQFP | EJTAG | Now
CBICSO1A0-TOAT 2K 62€ | 2K [30~36| 40 | 3 |2UART|Yes| 10X8 | 8x12 | oo | gonoc |y Now
GC89C591A0-PLA4I 32 | 44-PLCC | POR Now
GC89C591A0-MQ441 32 | 44-MQFP |Ring 0SC.| Now
GC81C591A0-TQ100I 80 | 100-TQFP | ISP Now
GC81C591A0-P6AL 48 | 64-PDIP IAP Now
GC81C591A0-LQ6AI 48 | 64-LQFP | EJTAG | Now
CCBICS91A0-TOAT 2K 62K 2K [3.036] 40 | 3 |2UART |Yes| 108 | 812 | Lo | ciroce | o Now
GC81C591A0-PL44I 32 | 44-PLCC | POR Now
GC81C591A0-MQ441 32 | 44-MQFP |Ring 0SC.| Now
GC89C541A0-TQ1001 80 | 100-TQFP | ISP Now
GC89C541A0-P6AL 48 | 64-PDIP IAP Now
GC89C541A0-LQ64I 48 | 64-LQFP | EJTAG | Now
CCBIC541A0-TQ6AT 2K 14K | 2K [3.0~3.6| 40 | 3 |2UART|Yes| 10X8 | 8x12 | oo | gorden | 1y Now
GC89C541A0-PLA4I 32 | 44-PLCC | POR Now
GC89C541A0-MQ441 32 | 44-MQFP |Ring 0SC.| Now
GC81C541A0-TQ1001 80 | 100-TQFP | ISP Now
GC81C541A0-P6AL 48 | 64-PDIP IAP Now
GC81C541A0-LQ64I 48 | 64-LQFP | EJTAG | Now
CCBIC541A0-TQ6AT 2K 14K 2K 30361 40 | 3 |2UART |Yes| 108 | 812 | Lo | clroce | o Now
GC81C541A0-PL44I 32 | 44-PLCC | POR Now
GC81C541A0-MQ441 32 | 44-MQFP |Ring 0SC.| Now

@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [4]
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1. Product Overview (Cont’d)

A. MiDAS2.0 Family - GC8BOC590AE Series (ISP Flash MCU)

EEPROM |Mask-ROM| Flash | RAM Volt Freq. | T/C Serial ADC PWM 1/0 Available

SIEES iyte) | oyte) | ovte) |Byte)| ) | Hz) [caebits)] 170 VP |ibit x chyloit x chy| pins | F2ckege | Others Time
GC89C581A0-TQ100I 80 | 100-TQFP | ISP Now
GC89C581A0-P64L 48 | 64-PDIP IAP Now
GC89C581A0-LQ64I 48 | 64-LQFP | EITAG | Now
CCBICS8LA0-TORAT 2K 30€ | 2K [3.03.6( 40 | 3 |2UART |Yes| 10X8 | 8x12 | Lo | ¢ x| yp Now
GCBIC581A0-PLA4I 32 | 44-pLcCc | POR Now
GC8IC581A0-MQ441 32 | 44-MQFP |Ring 0SC.| Now
GC81C581A0-TQ100I 80 | 100-TQFP | ISP Now
GC81C581A0-P6AL 48 | 64-PDIP AP Now
GC81C581A0-LQ64I 48 | 64-LQFP | EITAG | Now
CCBICS81A0-TQ6AT 2K 30K 2K [3.036] 40 | 3 |2UART |Yes| 108 | 812 | Lo | ciroce | o Now
GC81C581A0-PL44I 32 | 44-pLcCc | POR Now
GC81C581A0-MQ441 32 | 44-MQFP |Ring 0SC.| Now

f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [5]
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¢ CPU
v' 8-bit turbo 80C52 architecture
v 4 cycles/1 machine cycle

v" Pin/instruction level compatible with Intel
80C52

€ 16/32/62 KBytes on-chip FLASH ROM
v" ISP by serial interface
v IAP and virtual EEPROM for data (2KByte)

€ On-chip H/W debugging engine for ICE.

€ 2 KBytes on-chip RAM
v' 256 bytes IRAM
v 1,792 bytes AUXRAM (Accessed with MOVX)

€ Max. programmable 80 I/O pins (for 100-TQFP)

v Quasi-bidirectional Intel type ports : PO ~ P4
v" Input/Output and pull-up control :P5~ P9
v TTL & CMOS compatible logic levels : PO ~ P3
v" CMOS levels : P4~ P9

v" All ports are initialized during asynchronous
power-on reset.

r)CORERIVER Semiconductor Co., Ltd.
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€ EMI reduction mode : Inhibit ALE

€ Low Voltage Detector

€ 27-bit Programmable Watchdog Timer
€ Three 16-bit Timer/Counters

€ Two Full-Duplex UART
v Automatic address recognition

€ 12 PWM outputs provided by two 6-module
Programmable Counter Arrays
v' 8-bit dynamic PWM (12 channels).
v" 16-bit Compare/Capture counter (12 channels).
v High Speed Output (12 channels).

€ 8-channel 10-bit ADC
v Max. 400K samples per second (@40 MHz)
v Programmable clock frequency prescaler

€ 16 interrupt sources (with 6 external sources)

v Timer0/1/2, UARTO/1, PCAO/1, ADC, WDT, LVD,
and 6 External

v Four/Two-level interrupt priority

MiDAS2.0 Family [6]
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2. Features (Cont'd)

€ Wake-up from power-down mode
v' External reset
v’ External interrupt 0/1
v WDT interrupt or reset

@ Reset scheme
v On-chip power-on-reset
v" External reset
v" Low voltage detector reset
v Watchdog timer reset if enabled

€ Internal power stabilization counter
v Extends power on reset up to 50ms.

f) CORERIVER Semiconductor Co., Ltd.
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*
*
L 4

Supply voltage : 3.0V ~ 3.6V
Operating temperature : -20 °C ~ 85 °C

On-chip oscillator circuitry using external
crystal
v Max. 40 MHz internal operating frequency

Internal Ring oscillator running at 2.8 MHz

Power consumption
v" Active current : Max. 30mA @ 3.3V, 40MHz
v' Stop current : Typ. 2 uA (Max. 10 uA)

E.S.D. protection up to 2,000V
Latch-up protection up to +200mA

Package
v 44-PLCC/MQFP
v' 64-PDIP/LQFP/TQFP
v 100-TQFP

MiDAS2.0 Family [7]
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3. Block Diagram

RESET  XTALL XTAL2 P3[7:0] P2[7:0] P1[7:0] PO[7:0]
- -
l |
| |
| |
| |
! I
|
I RESET External :
: Osc. |
| P Port | I |
[ ¥ Internal .| Controller T ? f T !
| :
| +Ring Osc. ADC | |Interrupt VoS Sk
} 10x8 | |Controller MDS 15p/1AP [* 'Sﬂ -
: WDT Controller Controller] MDS_SDA
| |
| |
|| TUREO iﬁ iﬁ iﬁ iﬁ iﬁ iﬁ |
| | 8oc52 |
| | CORE CPU BUS | |
| |
| I
| i
I Timer0 UARTO PCAOQ I
! o RAM | | FLASH | |EEPROM[ =" (PWM) l
| @B)| | 62B) | | (2¢B) PCAL |
| Timer2 | [UARTLL | pwm) l
|
l |
| |
B R----—-—-mm-mo-- D
ALE PSEN VDD ﬁ VSS
[ 44-PLCC/MQFP] * PKGOPT (IOCFG.0) flag bit must be set to “1”.
f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [8]
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3. Block Diagram (Cont'd)

RESET XTAL1  XTAL2 P5[7:0] P4[7:0] P3[7:0] P2[7:0] P1[7:0] PO[7:0]

RESET External
Osc.
P Port

| |
v Internal .| Controller
le—Ring Osc. ADC

Interrupt
10x 8 Controller

WDT Controller

MDS

ISP/IAP
Controller]

CORE CPU BUS

T T

1L 30 10 10 30 1

0 e 0

Timer0 PCAOQ
UARTO
[ D RAM FLASH | |EEPROM[ =" (PWM)
@xB)| | ©2B) | | (2xB) PCAL
Timer2 | [UARTLL | pwm)
-——xF-- "él ————————— x------ -
ALE PSEN VDD ﬁ VSS

[ 64-PDIP/LQFP/TQFP ]

f') CORERIVER Semiconductor Co., Ltd.
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MDS_SDA

MiDAS2.0 Family

[9]


http://elcodis.com/parts/6131506/gc80c590ae.html

3. Block Diagram (Cont'd)

XTAL2 P9[7:0] P8[7:0] P7[5:0] P6[7:0] P5[7:0] P4[7:0] P3[7:0] P2[7:0] P1[7:0] PO[7:0]

100 100 0 0 O B

Port

| Controller

U

i

ADC
10x 8

Interrupt
Controller

L U1

T

i

Controller]

MDS

ISP/IAP
Controller]

1L

i

CPU BUS

RESET XTAL1
Ir . _x_ .
|
|
|
|
l
| RESET External
: Osc.
| P
I v Internal
: le—Ring Osc.
:
| WDT
|
:
| TURBO
| | 8oc52
| CORE
|
|
|
|
|
l —
: LVD
|
|
|
|
|
I_ - - - é -0
ALE PSEN VDD

I 10195 1

f') CORERIVER Semiconductor Co., Ltd.
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Timer0 PCAOQ
UARTO
RAM FLASH EEPROM [ (PWM)
(2KB) (62KB) (2KB) PCA1
Timer2 | [UARTLL | pwm)
————— e -
EA VSS
[ 100-TQFP ]

MDS_SCK

MDS_SDA

MiDAS2.0 Family
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4. Pin Configurations

3 : 5V Tolerant Input (3.3V Output)
[ : 3.3V Tolerant Input (3.3V Output)

< i O N ™M < ~— o N M
Q Q X X X X Q Q X X X X
2 238 HAHE NS Q 28 =R
= <a [SESRSRS] = B [SESRSRS)
:me< ~—~ —~ — :MNX< ~~ ~
QO M~ o = N M QO I~ o = N M
S O00ANN [allalalia) ZO00AN8N lajalyalial
= << <<~ < < << = << << < <<
N~ YN YN YN e e N~ TS YN Y e e
A ) 59 o N ™ TMAaN—dQN oo an
EEaRA2SEERR FEEAAaz EREERR
Blslzialalnlz AR
ADC5 / INT3 / P1.5 ° P0.4 / AD4 / CIEX4  ADC5 / INT3/P1.5 ° a‘ P0.4 / AD4 / C1EX4
ADC6 / INT4/ P1.6 [B] P0.5 / AD5 / CIEX5 ~ ADC6 / INT4 / P1.6 O P0.5 / AD5 / C1EX5
ADC7 / INT5 / P1.7 P0.6 / AD6 / ECI1 ADC7 / INT5 / P1.7 P0.6 / AD6 / ECI1
RESET ( ) CORERIVER P0.7 / AD7 / ECIO RESET 8 P0.7 / AD7 / ECIO
RXD / P3.0 EA RXD / P3.0 o EA
MDS_SDA MDS_SCK MDS_SDA MDS_SCK
TXD / P3.1 GC8IC591A0-PLA4I ALE / PROG TXD / P3.1 g ALE / PROG
iNTO / P3.2 PSEN iNTO / P3.2 = PSEN
INT1/P3.3 P2.7 / A15 / TXD1 INT1/P3.3 ﬁ P2.7 / A15 / TXD1
T0 / P3.4 P2.6 / Al4 / RXD1 T0 / P3.4 55 P2.6 / Al4 / RXD1
T1/P3.5 P2.5 / A13 / COEX5 T1/P3.5 P2.5 / A13 / COEX5
14
ONNH BY O~ NM T ONANH 9O o NM
Mo aaaaa B >O0daaaa
a o [« T W M o Y a Y o o Z o o oo o
S=BR =o=ss %% “53533
gl £2d4¢ g 22284
o — N~~~ o N~
[ SN omRRX
o o www o O W ww
©C888 0888
[ 44-MQFP]
[ 44-PLCC]
NOTE : Do not connect NC1 and NC2 pins on PCB.
If necessary, connect NC1 to VDD and NC2 to Ground.
) . . 11
() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [11]
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4. Pin Configurations (Cont'd)

T2EX / P1.1
P1.2

P1.3

ADCO / P4.0
ADC1 / P4.1
ADC2 / P4.2
ADC3 / P4.3
ADC4 / P4.4
ADC5 / P4.5
ADC6 / P4.6
ADC7 / P4.7
INT2 / PL.4
INT3 / P1.5
INT4 / P1.6
INT5 / P1.7
RESET

Voo

Vss

RXD / P3.0
MDS_SDA
TXD / P3.1
INTO / P3.2
INT1/P3.3
T0/ P3.4
T1/P3.5
WR / P3.6
RD/ P3.7
XTAL2
XTALL

Vss

AV

P5.0

f) CORERIVER Semiconductor Co., Ltd.

EEEEEEEEEEEEEEEEEEEEEEEE R IRsE s

IY9d-0¥16526809

4IAIYIHOD €

[ 64-PDIP ]

P1.0/ T2
AVpp

Voo

P0.0 / ADO / C1EX0
P0.1/ AD1 / C1EX1
P0.2 / AD2 / C1EX2
P0.3 / AD3 / C1EX3
P0.4 / AD4 / C1EX4
P0.5 / AD5 / C1EX5
P0.6 / AD6 / ECI1
P0.7 / AD7 / ECIO
VDD

VSS

EA

MDS_SCK

ALE / PROG

PSEN

P5.7

P5.6

P5.5

P5.4

P2.7 / A15 / TXD1
P2.6 / Al4 / RXD1
P2.5 / A13 / COEX5
P2.4 / A12 / COEX4
P2.3/ All / COEX3
P2.2 / A10 / COEX2
P2.1/ A9 / COEX1
P2.0 / A8 / COEX0
P5.3

P5.2

P5.1

Downloaded from Elcodis.com electronic components distributor

3 : 5V Tolerant Input (3.3V Output)

3 : 3.3V Tolerant Input (3.3V Output) LIRXX
T o 5 0
O 0000
T MmN~ O ~ Y Y~~~
(GGG RONT)] O = N M Y
[alalyalalya) [alalyalyalya]
L <C C < AT
N~ TS SN Y N~ TS YN Y
TMN~TQOmMN—~O 8 9~ oMt
T v ST T4~ - > 0000 OO
aoaoAQAAoQo A0 C>a00a0an
ZIEERIRZIZIZZIERZIZEIZIZIZIE
ADC5 /P4.5 [1] ® P0.5 / AD5 / C1EX5S
ADC6 / P4.6 [Z] P0.6 / AD6 / ECI1
ADC7 / P4.7 [3] P0.7 / AD7 / ECIO
INT2 / P1.4 [ ‘ [45] V,,
INT3/ P15 [F] g | W) 7] v
INT4/ P1.6 ] * () [43] EA
INT5 / P17 [ Q (@) MDS_SCK
RESET [E] © X ALE / PROG
Vo [9] > m [40] PSEN
@ o
Vg [I0] = - [39] P5.7
RXD / P3.0 [E] < < [38] P5.6
MDS_SDA [Z] = m 37] P5.5
TXD/ P3.1 [E3] =) [36] P5.4
INTO / P3.2 [EH] [35] P2.7 / A15/ TXD1
iNT1/P3.3 [EE P2.6 / Al4 / RXD1
T0/ P3.4 [@8 [33] P2.5/ A13/ COEX5
{17 |18 [1d o 1] 2 3 4 2 ol 1 e o o B B2
NONNS 889 20NMO—=NMT
I = - T AT T T RN N AN N A
oo o <nooooooo oo
— X |0 0 OO - N
|—|;|nc iiggg
O -~~~
SN RX
88888
UUUUU
[ 64-LQFP/TQFP ]

MiDAS2.0 Family
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4. Pin Configurations (Cont'd)

o- N M
3 : 5V Tolerant Input (3.3V Output) ]
[ : 3.3V Tolerant Input (3.3V Output) . . _ o 222Y
QOO0 o= N M
[aalalalya) [alyalyalya)
CLC T I < CC <<
TANDOSNNNS o 8anNHONQNT S aNm
Tiifiaddaa LI L2 LLLLRRRR
fodbdpd b7 pd o1 b o feel 7 e < o4 Bl B ]
ADC5 / P4.5 ° P0.4 / AD4 / C1EX4
ADC6 / P4.6 PO.5 / AD5 / C1EX5
ADC7 / P4.7 P0.6 / AD6 / ECI1
INT2 / P14 P0.7 / AD7 / ECIO
INT3/P1.5 P6.3
INT4 / P1.6 P6.2
INT5 / P1.7 P6.1
RESET o \ P6.0
P8.4 'e) “/ Voo
pe 2 N Ves
P8.6 9 o EA
P8.7 © = MDS_SCK
Voo s ALE / PROG
V. @ m PSEN
: TR
RXD / P3.0 5 Fad P9.7
MDS_SDA part < P9.6
P7.0 S faul P9.5
P7.1 - - P9.4
P7.2 P5.7
P7.3 P5.6
TXD / P3.1 P5.5
INTO / P3.2 P5.4
INT1/P3.3 P2.7 / A15 / TXD1
T0/P3.4 P2.6 / Al4 / RXD1
T1/P3.5 P2.5 / A13 / COEX5
E E 7 E 44
ON ST N UOUNO-ANMAN — £ o0 gyo - N MO =N M
3 SRREAZA I LL BHH A SN NN NN
EQEQ.Q.Q.Q.Q.QEE,‘_( z>"RRRReeeay
<0 . Pl
Elz 22333
o= =
o
[100-TQFP]1  §E58%
Y3888
€5 CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [13]
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5. Pin Descriptions

]
Symbol Direction Description Share Pins
Voo Input Power Supply -
AVpy Input Reference Voltage for ADC -
Ves Input Ground -

AVgg Input Reference Ground for ADC -
RESET Input External Reset -
XTAL1 Input Input to the inverting oscillator amplifier -
XTAL2 Output Output from the inverting oscillator amplifier -

EA Input External ROM Access Enable (MiDAS2.0 family dose not use this pin.) -
Address Latch Enable (If ALEOFF is set, active only for external RAM access) —_—

ALE Input/Output This pin is also used for the parallel programming of FLASH memory. PROG
= Program Strobe Enable. Pull-up. Used for Special Input only. )

PSEN Input/Output (MiDAS2.0 does not support the code fetch from external ROM.)

MDS_SDA, Input/Output 1/0 for MDS/ISP. )
MDS_SCK P p The pull-up resistor is always switched on. This port is quasi-bidirectional.
€ An 8-bit quasi-bidirectional open-drain I/O port. 5V Tolerant Input. P0.0 / ADO / C1EXO
@ Note that the output is fully driven (push-pull) when PO drives address/data to P0.1/ AD1 / C1EX1
access external RAM or PCA1 drives output signals (C1EXn). P0.2 / AD2 / C1EX2
PO[7:0] | Input/Output i PO.3 / AD3 / C1EX3
: p p «P0.0~P0.7 >  ADO~ AD7 : Low address or data input/output P0.4 / AD4 / C1IEX4
*P0.0~P0.5 >  C1lEX0 ~ C1EX5 for PCA1 P0.5 / AD5 / C1EX5
* P0.6 > ECI1 for PCA1 P0.6 / AD6 / ECI1
¢ P0.7 > ECIO for PCAO P0.7 / AD7 / ECIO
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [14]
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5. Pin Descriptions (Cont’d)

Symbol Direction Description Share Pins

@ An 8-bit Quasi-bidirectional I/O port. 5V Tolerant Input.

964/80/100 pins Package : General I/O. PLO/ T2
e P1.0 > T2 : External Input for Timer/Counter 2 P1.1/T2EX
e P1.1 >  T2EX : Timer/Counter 2 Capture/Reload Trigger P1.4/INT2
« P1.4 > INT2 : External Interrupt 2 (Positive Edge) PL5/INT3
e P1.5 -> INT3 : External Interrupt 3 (Negative Edge) Ei'g ; ﬂ:—g
*P1.6 > INT4 : External Interrupt 4 (Positive Edge) ’
e P1.7 > INTS : External Interrupt 5 (Negative Edge)

€ An 8-bit Quasi-bidirectional I/O port. 3.3V Tolerant Input.

@ 44 pins Package : Port for Digital I/O or ADC Input (3.3V).
*P1.0 > T2 : External Input for Timer/Counter 2

P1[7:0] | Input/Output e P1.1 >  T2EX : Timer/Counter 2 Capture/Reload Trigger

e P1.4 > INT2 : External Interrupt 2 (Positive Edge) P1.0 /T2 / ADCO
* P15 > INT3 : External Interrupt 3 (Negative Edge) P1.1/ T2EX / ADC1
*P1.6 > INT4 : External Interrupt 4 (Positive Edge) P1.2 / ADC2
e P1.7 > INTS : External Interrupt 5 (Negative Edge) P1.3 / ADC3
¢ P1.0 >  ADCO : A/D converter Input 0 :Zi:g ; %; ﬁggg
* P11 > ADC1  : A/D converter Input 1 P1.6 / INT4 / ADC6
e P1.2 >  ADC2 : A/D converter Input 2 pP1.7 / INTS / ADC7
e P1.3 -> ADC3 : A/D converter Input 3
e P14 -> ADC4 : A/D converter Input 4
e P15 > ADC5 : A/D converter Input 5
e P1.6 > ADC6 : A/D converter Input 6
e P1.7 > ADC7 : A/D converter Input 7

r)CORERIVER Semiconductor Co., Ltd.
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5. Pin Descriptions (Cont’d)

— 1
Symbol Direction Description Share Pins
€ An 8-bit Quasi-bidirec_tional I/Q port. 5V Tolerant Input. _ _ P2.0 / AD8 / COEX0
@ Note that the output is fully driven (push-pull) when P2 drives the high byte of P2.1 / AD9 / COEX1
address to access external RAM or PCAOQ drives output signals (COEXn). P2.2 / AD10 / COEX2
. P2.3 / AD11 / COEX3
P2[7:0] | Input/Output e P2.0~P2.7 >  ADS8 ~ AD15 : High address output P2.4 / AD12 / COEX4
e P2.0~P2.5 - COEX0 ~ COEXS5 for PCAQ P2.5/ AD13 / COEX5
«P2.6 > RXD1 : Serial Port 1 Output Egg / ﬁg}‘s‘ / $§gi
«P2.7 > TXD1  : Serial Port 1 Input 7/ AD15
€ An 8-bit Quasi-bidirectional I/O port. 5V Tolerant Input.
. P3.0 / RXD
* P3.0 > RXD : Serial Port 0 Input P3.1/ TXD
e P3.2 > INTO  : External Interrupt Input 0 P3.3 /INTL
P3[7:0] | Input/Output *P3.3 > INT1  : External Interrupt Input 1 P3.4/T0
e P3.4 > TO : Timer 0 External Input P3.5/T1
e P35 > T : Timer 1 External Input P3.6 /WR
e P3.6 > WR : External Data Memory Writer Strobe P3.7 / RD
e P3.7 > RD : External Data Memory Read Strobe
@ An 8-bit Quasi-bidirectional 3.3V Operation I/O port.
@ Port for digital I/O or ADC Input (3.3V). P4.0 / ADCO
* P4.0 >  ADCO : A/D converter Input 0 P4.1/ ADC1
e P4.1 > ADC1 :A/D converter Input 1 P4.2 / ADC2
P4[7:0] | Input/Output . P4.2 > ADC2 :A/D converter Input 2 P4.3 / ADC3
e P4.3 > ADC3 : A/D converter Input 3 P4.4 / ADC4
e P4.4 > ADC4 : A/D converter Input 4 E:'Z / ﬁggg
e P45 > ADC5 : A/D converter Input 5 P4.7 ; ADCT
e P4.6 > ADC6 : A/D converter Input 6 '
e P4.7 >  ADC7 : A/D converter Input 7
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [16]
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5. Pin Descriptions (Cont’d)

Symbol

Direction

Description

Share Pins

P5[7:0]

Input/Output

@ 3.3V Operation
@ Programmable I/O Port used as Schmitt Trigger Input or Push-pull Output.
An Internal Pull-up Resistor is switched on/off by S/W.
@ After Reset, this port will be configured as Input and the Pull-up Resistor will be
switched on.

P6[7:0]

Input/Output

@ 3.3V Operation
@ Programmable I/O Port used as Schmitt Trigger Input or Push-pull Output.
An Internal Pull-up Resistor is switched on/off by S/W.
@ After Reset, this port will be configured as Input and the Pull-up Resistor will be
switched on.

P7[7:0]

Input/Output

@ 3.3V Operation
@ Programmable I/O Port used as Schmitt Trigger Input or Push-pull Output.
An Internal Pull-up Resistor is switched on/off by S/W.
@ After Reset, this port will be configured as Input and the Pull-up Resistor will be
switched on.

P8[7:0]

Input/Output

@ 3.3V Operation
@ Programmable I/O Port used as Schmitt Trigger Input or Push-pull Output.
An Internal Pull-up Resistor is switched on/off by S/W.
@ After Reset, this port will be configured as Input and the Pull-up Resistor will be
switched on.

P9[7:0]

Input/Output

@ 3.3V Operation
@ Programmable I/O Port used as Schmitt Trigger Input or Push-pull Output.
An Internal Pull-up Resistor is switched on/off by S/W.
@ After Reset, this port will be configured as Input and the Pull-up Resistor will be
switched on.

r)CORERIVER Semiconductor Co., Ltd.
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6.1. Memory Organization

FFFFh
EEPROM
F800h
F7FFh
F7FFh
Refer to Family Table Refer to Next Slide. External
Internal SFR Map RAM
FLASH Ao S
FFM internal s
i RAM
| (Only
7Fh i (Only Direct)
80h' Indirect)
80 x 8 bits 7Eh
(Scratch Pad) Internal 0700h
30h RAM Int |
- (Indirect 06FFh{] RAM
16 x 8 bits (128 bits) or Direct) (MOVX)
0000h _ 00h 0000h
20h Bit Addressable JE
18h [Ro|R1[R2[R3|R4|R5|R6 [R7| BANK3 LR RD
Interrupt Vector 10h |R0|R1|R2|R3|R4[R5|R6 |R7] BANK2
08h [Ro[R1|R2|R3[R4|R5|R6 |R7|] BANK1
00h |Ro|R1|R2|R3|R4|R5[R6 [R7| BANKO
[ On-chip Program Memory ] [ On-chip Data Memory ] [ Off-chip Data Memory ]
(Read/Write with IAP) (Read and Write) (Read and Write)
) . . 18
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [18]
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6.2. SFR (Special Function Register) Map

Refer to Family Table

Internal
RAM
(Only

Indirect)

80h

SFR
(Only
Direct)

Internal
RAM

(Indirect or
Direct)

00h

FOh
E8h
EOh
D8h
DOh
C8h
COh
B8h
BOh
A8h
AOh
98h
90h
88h
80h

Bit addressable

e

I:I : Newly added SFR at MiDAS2.0 Family

I:I : Reserved for future use.

EIP
B FAEN
EIE POPUP CiL CiH ADCHEN | ADCSEL | ADCR | ADCON
ACC P8PUP | C1CAPMO | C1CAPM1 [C1CAPM2 [ C1CAPM3 |C1CAPM4| C1CAPM5
WDCON | P7PUP | C1CAPOH | C1CAP1H | C1CAP2H | C1CAP3H [C1CAP4H| C1CAP5H
PSW C1CAPOL | C1CAP1L | C1CAP2L | C1CAP3L |C1CAPAL| C1CAP5L
T2CON | T2MOD | RCAP2L | RCAP2H TL2 TH2 C1CON | C1MOD
P4 P5PUP P6PUP PMR STATUS | OSCICN | IOCFG
P SADEN P5DIR P6DIR P7DIR P8DIR PODIR | AUXAD
P3 SCON1 P5 P6 P7 P8 P9 IPH
IE SADDR | SADDR1 | SADEN1 | COCON | COMOD CoL COH
P2 SBUF1 [ COCAPMO [ COCAPM1 | COCAPM2 | COCAPM3 |COCAPM4{ COCAPM5
SCON SBUF | COCAPOH | COCAP1H | COCAP2H [ COCAP3H |COCAP4H| COCAP5H
P1 EXIF | COCAPOL | COCAP1L | COCAP2L | COCAP3L [COCAP4L| COCAPSL
TCON TMOD TLO TL1 THO TH1 CKCON
PO SP DPL DPH PCON

f) CORERIVER Semiconductor Co., Ltd.
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6.2. SFR Brief Description

Eae |
¢ 80C52 SFR Registers ® Newly added SFR Registers in MiDAS2.0 Family
Register Name Reset Value Register Name Reset Value
ACC Accumulator 00000000 P5PUP Port 5 Pull-up Control 11111111
B B Register 00000000 P6PUP Port 6 Pull-up Control 11111111
PSW Program Status Word 00000000 P7PUP Port 7 Pull-up Control 11111111
SP Stack Pointer 00000111 P8PUP Port 8 Pull-up Control 11111111
DPTR Data Pointer (2 bytes) POPUP Port 9 Pull-up Control 11111111
DPL Low byte 00000000 PSDIR Port 5 Input/Output Control 11111111
DPH High byte 00000000 P6DIR Port 6 Input/Output Control 11111111
P7DIR Port 7 Input/Output Control 11111111
E?_ Egrrtt (1) ﬁﬂﬁﬁ P8DIR Port 8 Input/Output Control 11111111
po Port 2 11111111 PODIR Port 9 Input/Output Control 11111111
P3 Port 3 11111111 P4 Port 4 11111111
P Interrupt Priority Low 10000000 i Egg g EEEEEEE]
IPH Interrupt Priority High 10000000 5 Port 7 11111111
1E Interrupt Enable Control 00000000 P8 Port 8 11111111
TCON T/C 0/1 Control 00000000 P9 Port 9 11111111
TMOD 00000000 )
e %g g/ éo'\r’"?r%? Control 00000000 SCON1 |Serial Port Control of UART1 00000000
T2MOD T/C 2 Mode Selection HexxAHH(0 SBUF1 Serial Data Buffer of UART1 00000000
SADDR1 Slave Address of UART1 00000000
THO T/C 0 High byte 00000000 SADEN1 Slave Address Mask Enable of UART1 00000000
TLO T/CO 00000000
e ch 1 h‘,’,_‘% %’;tfe 00000000 ADCON | ADC Control & ADC Result Low 0010**00
TL1 T/C 1 Low byte 00000000 ADCR ADC Result High 00000000
ADCSEL ADC Clock & MUX Selection 000**000
TH2 T/C 2 High byte 00000000 ADCHEN  [ADC Input Channel Enable 00000000
TL2 T/C 2 Low byte 00000000 —
RCAP2H  |T/C 2 Capture Reg. High byte 00000000 EIP Extended Interrupt Priority 00000000
RCAP2L T/C 2 Capture Reg. Low byte 00000000 EIE Extended Interrupt Enable 00000000
SBUF Serial Data Buffer of UARTO 00000000 - *
SADEN |Slave Address Mask Enable of UARTO 00000000 WDCON _ | Watchdog Timer & Power Status 1010000
SADDR Slave Address of UARTO 00000000 EAEN IAP Routine Access Enable Hk KAk ()
PCON Power Control 00*10000 * - Don’t touch bit.
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [20]
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6.2. SFR Brief Description (Cont’d)

Eae |
€ Newly added SFR Registers in MiDAS2.0 Family (Cont’d)
Register Name Reset Value Register Name Reset Value
PMR Power Management FHAXRQOF*
EXIF External Interrupt Flag 00001001 CiL Low Byte of PCAL Counter 00000000
CKCON Clock Control 11000*00 C1H ngh Byte of PCA1 Counter 00000000
STATUS Crystal Status Fekeke ] Kekedek C1CON PCA1 Counter Control 00000000
% |
OSCICN | Internal RING Oscillator Control F*x%%100 C1MOD PCA1 Counter Mode 00*00000
I0CFG |1/ Configuration oo C1CAPMO |Mode Control of PCA1 MODULEO 01000000
C1CAPM1 |Mode Control of PCA1 MODULE1 01000000
coL Low Bvte of PCAO Count 00000000 C1CAPM2 |Mode Control of PCA1 MODULE2 01000000
COH H?S\Il‘l Byytee%f PCAO C%uunngr 00000000 C1CAPM3 |Mode Control of PCA1 MODULE3 01000000
COCON PCAO Counter Control 00000000 C1CAPM4 [Mode Control of PCA1 MODULE4 01000000
COMOD PCAO Counter Mode 00*00000 C1CAPM5 | Mode Control of PCA1 MODULES 01000000
APM M | of P MODULE 01000000 C1CAPOL |Low Capture/Compare of PCA1 MODULEO | 00000000
gggAPM?_ Mggg ggzg& gf pccﬁg M8DHLE(1) 01000000 C1CAP1L |Low Capture/Compare of PCA1 MODULE1 | 00000000
COCAPM?2 |Mode Control of PCAO MODULE?2 01000000 C1CAP2L |Low Capture/Compare of PCA1 MODULE2 | 00000000
COCAPM3 | Mode Control of PCAO MODULE3 01000000 C1CAP3L |Low Capture/Compare of PCA1 MODULE3 | 00000000
COCAPM4 |Mode Control of PCAO MODULE4 01000000 C1CAP4L |Low Capture/Compare of PCA1 MODULE4 | 00000000
COCAPMS5 | Mode Control of PCAO MODULES 01000000 C1CAP5L |Low Capture/Compare of PCA1 MODULE5 | 00000000
i 00000000
COCAPOL | Low Capture/Compare of PCAO MODULEO | 00000000 CECAROEIS! High Capture/Compare of PCA1 MODULEO
COCAPIL |Low Capture/Compare of PCAO MODULE1 | 00000000 CICAP1H [High Capture/Compare of PCA1 MODULE1 | 00000000
COCAP2L |Low Capture/Compare of PCAO MODULE2 | 00000000 C1CAP2H [High Capture/Compare of PCA1 MODULE2 | 00000000
COCAP3L |Low Capture/Compare of PCAO MODULE3 | 00000000 C1CAP3H |High Capture/Compare of PCA1 MODULE3 | 00000000
COCAP4L | Low Capture/Compare of PCAO MODULE4 | 00000000 C1CAP4H [High Capture/Compare of PCA1 MODULE4 | 00000000
COCAPSL | Low Capture/Compare of PCAO MODULE5 | 00000000 C1CAP5H |High Capture/Compare of PCA1 MODULE5 | 00000000
COCAPOH | High Capture/Compare of PCAO MODULEO | 00000000 * : Don’t touch bit
COCAP1H |High Capture/Compare of PCAO MODULE1 | 00000000 : :
COCAP2H |High Capture/Compare of PCAO MODULE2 | 00000000
COCAP3H |High Capture/Compare of PCAO MODULE3 | 00000000
COCAP4H |High Capture/Compare of PCAO MODULE4 | 00000000
COCAP5H | High Capture/Compare of PCAO MODULES | 00000000
- i i 21
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [21]
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6.3. Instruction Set Summary

¢ Refer to Appendix A (Instruction Set) for more details.

Type Instruction Description Type Instruction Description
ADD Addition CLR Clear bit
ADDC Addition with Carry SETB Set bit
SUBB Subtraction with Borrow CPL Complement bit
Arithmetic INC Increment ANL AND bit
DEC Decrement ORL OR bit
MUL Multiply Boolean MoV Move bit
DIV Divide JC Jump if Carry is set
DA Decimal Adjust JNC Jump if Carry is not set
ANL AND jEB Jump !f b!t is set
ORL OR P ;ump |: l;lt !s not ;et|
XRL Exclusive OR ump if bit is set & clear
CLR Clear ACALL Absolute Call
Lsiafisal CPL Complement LCALL Long Call
RL Rotate Left RET Return from Subroutine
RLC Rotate Left with Carry RETI Return from Interrupt
RR Rotate Right AJMP Absolute Jump
RRC Rotate Right with Carry LJIMP Long Jump
SWAP Swap Nibbles SJIMP Short Jump
Branch JMP Jump with DPTR
mgxc mgz: 22;1 Jz Jump ?f ACC is zero
MOVX Move Data to Ext. RAM JINZ Jump if ACC is not zero
) CINE Compare and Jump
Data Transfer PUSH PUSH if not equal
POP POP
DINZ Decrement and Jump
XCH Exchange )
XCHD Exchange Low-digit If not zero
NOP No Operation

r)CORERIVER Semiconductor Co., Ltd.
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6.4. CPU Timing

€ Comparative timing of the MiDAS2.0 family and Intel 80C52

XTAL1

IR X INSTO ):( | INSIT1 X INSI,TZ

w1 AL Higi
CORERIVER — f I f I -
mpaszo e L[ L ]|
PORTO >< INsTo XADDL DX INsT: XADDL 2X INsT2 XADDL 3X InsT3 X | X

I [ | [ I I 1 I I I 1

|

|

|

PORT2  ADDHO X ADDH1 X ADDH2 X  ADDH3 X |
| | | | | | | |

1-byte 1-machine Cycle Instruction (4 clocks)

| | | | | | | |

| | | | | | | |

| | | | | | | |

| | | | | | | |

1-byte 1-machine Cycle Instruction (12 clocks)
I

S1,S2S3|S4|S5|S6|S7|S8|S9|510/S11/S12)|
e ————————
XTALL l l l l l l l
| 1 1 1 1 1 1 1 1 1 1 1 |
Intel IR INSTO X INST1 X INST2

t |

80C52 ALE : !
PSEN : |
| |

porTo X_AbbLt2 X INSTL2 ADDL_21 INST21 ADDL_22 INST22 X

PORT2 :>< ADDH_12 X ADDH_21 X ADDH_22 X

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [23]
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6.4. CPU Timing : MOVX Write Timing

1st Machine Cycle 2nd Machine Cycle 3rd Machine Cycle
I I

| |
|S1 S2 S3,S4|S1 S2,S3 S4|Sl S2 S3 54
| |

| | | | | | | | |

IR msto X INST1 X MOVX Write Instruction X INST2 ><

ALE R [ ] R |
(== e I e R L]

|
|
. t t
WR | |:

|
|

PORTO >< INST1 XADDL_1X MovX XADDL2X INsT2 XXRAM_LX MOVX Write Data XabpL_3X INST3
T T
| A |
: MOVX write data :
i MOVX address i
| / i

PORT2  ADDHO X ApDHt X AbH2 X XRAM_H X ADDH_3
| |

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [24]
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6.4. CPU Timing : MOVX Read Timing

1st Machine Cycle 2nd Machine Cycle 3rd Machine Cycle
I

|

| |

|S1 S2 S3,S4|S1 S2,S3 S4|Sl S2 S3 54

| |
| | | | | | | | |

| |
IR msto X INST1 X MOVX Read Instruction X INST2 ><

ALE R [ ] R |
(== e I e R L]

|
|
N t t
RD | |:
|
|

|
|
PORTO >< INsTL XADDL_1X  MOvX XADDL2X INST2 XXRAM_L—— MOVX Read Data )——ADDL_3X INST3
\

|

MOVX read data :

|

MOVX address :
|

|

/

PORT2  ADDHO X ApDHt X AbH2 X XRAM_H X ADDH_3
|

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [25]
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6.4. CPU Timing : Instruction Execution Time

@ The Fastest instruction execution in the world

Instruction MiDAS2.0 W77C32 DS80C320 87C52
(CORERIVER) (Winbond) (Maxim) (Intel)
ML AB 20 clock 20 clock 48 clocks
DIV AB 12 clocks clocks clocks cloc
MOVC A, GA+PC lock 12 clock 24 clocks
MOVC A, @A+DPTR 8 clocks 8 clocks clocks cloc
IJMP @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
RET 8 clock 16 clock 24 clock
RETI 8 clocks clocks clocks clocks
INC DPTR 4 clocks 8 clocks 12 clocks 24 clocks
DEC DPTR 4 clocks 8 clocks Not exist Not exist
Others Same Same Same =
f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [26]
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6.5. 1/0 Ports : PORTO[7:0]

*

5V tolerant input and open-drain output in default condition (Intel 8052 compatible).

The output is fully driven (push-pull) when PO drives address/data to access external RAM or PCA1 drives output

signals (C1EXn).

During access to external memory, PO register will automatically be set to “FFh".

Read-Modify-Write instructions do not read port pin but read SFR register.

vANL / OPL / XRL / JBC / CPL / INC / DEC / DJINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

An available alternative input functions when the corresponding SFR bit is “1” (PCAO and PCA1 input pins).

v C1EX0(P0.0), C1EX1(P0.1), CLEX2(P0.2), C1EX3(P0.3), C1EX4(P0.4), CIEX5(P0.5), ECI1(P0.6), ECIO(PO.7)

PORT 0 Description

v PO (80h) : PORT 0 Register

P0.7 | P0.6 | P0.5 | P0.4 | P0.3 | P0.2 | PO.1 | P0.0 |

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

External Address/Data or PCA1 output_%.@_d

CPU BUS <> P0.0

SFR

QB

External Access or PCA1 output

——] Po.0

Digital Input <

f') CORERIVER Semiconductor Co., Ltd.
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6.5. 1/0 Ports : PORTL1[7:0] (Except 44-pin)

€ An 8-bit 5V tolerant input quasi-bidirectional port (Intel 8052 compatible).
€ Read-Modify-Write instructions do not read port pin but read SFR register.

vANL / OPL / XRL / JBC / CPL / INC / DEC / DJINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

€ An available alternative input functions when the corresponding SFR bit is “1".
v P1.0=T2 /P1.1 = T2EX/ P1.4 = INT2 / P1.5 = INT3 / P1.6 = INT4 / P1.7 = INT5

@ PORT 1 Description

v/ P1 (90h) : PORT 1 Register
| P1.7 | P1.6 | P1.5 | P1.4 | P1.3 | P1.2 | P1.1 | P1.0 |
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

Alternative Function Output

Pull-

2 0SC

CPU BUS <+,

Pulse

P1.0
SFR
QB

f) CORERIVER Semiconductor Co., Ltd.
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6.5. 1/0 Ports : PORTL[7:0] (44-pin)

€ 3.3V operation

¢ A port used as quasi-bidirectional I/O (Intel 8052 compatible) or ADC input.
€ Read-Modify-Write instructions do not read port pin but read SFR register.
vANL / OPL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

€ Available alternative input functions when the corresponding SFR bit is “1”.
v P1.0=T2 /P1.1 = T2EX/ P1.4 = INT2 / P1.5 = INT3 / P1.6 = INT4 / P1.7 = INT5
v ADCO(P1.0), ADC1(P1.1), ADC2(P1.2), ADC3(P1.3), ADC4(P1.4), ADC5(P1.5), ADC6(P1.6), ADC7(P1.7)

€ To use the digital I/O and an alternative function of the Port 1, an user must set PKGOPT bit (IOCFG.0) to 1.
@ PORT 1 Description of 44-pin

v ADCHEN (ECh) : ADC Input Channel Enable Register
ADCHEN.O

|ADCHEN.7|ADCHEN.6|ADCHEN.5|ADCHEN.4|ADCHEN.3|ADCHEN.2|ADCHEN.1|ADCHEN.0| ) . T X
Alternative Function Output i
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) Pull- V
up
® ADCHEN.X : ADC Input Channel Enable é) I
0 = ADC input disable / Pull-up Resistor ON (Default) 2 0SC -/ g
1 = ADC input enable / Pull-up Resistor OFF 9 Pulse
v P1 (90h) : PORT 1 Register CPU BUS +»| P1.0 ' X pro
SFR
| P1.7 | P1.6 | P1.5 | P1.4 | P1.3 | P1.2 | P1.1 | P1.0 | QB

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

v 10CFG (C7h) : I/O Configuration Register DlfeliF=) e g i

L1 -1 -1 - Tewwx| - [ - Jeceoer] ADC Block Input <
R/W(0) R/W(0)
® PKGOPT : must be “1” for 44-pin package. ADCHEN.Ol
@) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [29]
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6.5. 1/0 Ports : PORT2[7:0]

€ An 8-bit 5V tolerant input quasi-bidirectional port (Intel 8052 compatible).
€ The output is fully driven (push-pull) when P2 drives the high byte of address to access external RAM or PCAQ
drives output signals (COEXn).

€ Read-Modify-Write instructions do not read port pin but read SFR register.
VANL / OPL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

€ An available alternative input function when the corresponding SFR bit is “1”.
v PCAO inputs : COEX0(P2.0), COEX1(P2.1), COEX2(P2.2), COEX3(P2.3), COEX4(P2.4), COEX5(P2.5)
v UART1 : RXD1(P2.6), TXD1(P2.7)

€ PORT 2 Description

¥ P2 (Ah) : PORT 2 Register Alternative Function Output T
| P2.7 | P2.6 | P2.5 | P2.4 | P2.3 | P2.2 | P2.1 | P2.0 | P Pull-

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

2 0SC
Pulse

Q
CPU BUS <| P2.0 ' ] P2.0

SFR
QB

Digital Input < |

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [30]
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6.5. 1/0 Ports : PORT3[7:0]

€ An 8-bit 5V tolerant input quasi-bidirectional port (Intel 8052 compatible).

€ Read-Modify-Write instructions do not read port pin but read SFR register.
vANL / OPL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

€ The available alternative input function when the corresponding SFR bit is “1”.
v P3.0 =RXD /P3.1=TXD/P3.2=INTO/P3.3 =1INT1/P3.4=T0/P3.5=T1/P3.6 =WR/P3.7=RD

€ PORT 3 Description

v P3 (BOh) : PORT 3 Register . . T
Alternative Function Output
| P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P3.2 | P3.1 | P3.0 | Pull-
u
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
2 0SC
Q Pulse
CPU BUS 4 P3.0 ] P3.0
SFR
QB

f) CORERIVER Semiconductor Co., Ltd.
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6.5. 1/0 Ports : PORT4[7:0]

€ An 8-bit 3.3V operation quasi-bidirectional port (Intel 8052 compatible).
€ Used as ADC input channel or Digital Input/Output.

€ Read-Modify-Write instructions do not read port pin but read SFR register.
vANL / OPL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

€ Available alternative input functions when the corresponding SFR bit is “1” (ADC input pins).
v/ ADCO(P4.0), ADC1(P4.1), ADC2(P4.2), ADC3(P4.3), ADC4(P4.4), ADC5(P4.5), ADC6(P4.6), ADC7(P4.7)
v For each ADC input channel, the corresponding channel enable bit (ADCHEN.n) must be set to "1".

€ PORT 4 Description

v" ADCHEN (ECh) : ADC Input Channel Enable

Alternative Function Output T :
|ADCHEN.7|ADCHEN.6|ADCHEN.5|ADCHEN.4|ADCHEN.3|ADCHEN.2|ADCHEN.1|ADCHEN.O| Pull- V
u
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) ép !
® ADCHEN.X : ADC Input Channel Enable ZPS)Igg O/ ----- :
0 = ADC input disable / Pull-up Resistor ON (Default)
1 = ADC input enable / Pull-up Resistor OFF CPU BUS <> P4.0 Q >—|Z P4.0
v P4 (COh) : PORT 4 Register SFRQB

| P4.7 | P4.6 | P4.5 | P4.4 | Pa.3 | P4.2 | P4.1 | P4.0 |

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) .
Digital Input g

ADC Block Input «

ADCHEN.Ol

f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [32]
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6.5. 1/0 Ports : PORT5[7:0]

€ 3.3V operation and push-pull output.
¢ A pull-up is switched on/off by changing the value of the P5UP register.
€ I/0 direction is determined by the value of the P5DIR register.

€ PORT 5 Description

P5DIR.0 P5PUP.0
v P5DIR (BAh) : PORT 5 Input/Output Control Register |:|

T :
| P5DIR.7 | P5DIR.6| P5DIR.5 | P5DIR.4| P5DIR.3 | P5DIR.2 | P5DIR.1 | P5DIR.O| Pull- i
up !
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) .._D_q J !
® PSDIRX : 1 = Input (Default) / 0 = Output 5 O/ ----- ;
v PSPUP (C2h) : PORT 5 Pull-up Control Register Gl Bl ZSF'F? @ { <] ps.0
|P5PUP.7 | P5PUP.6| P5PUP.5 | P5PUP.4| P5PUP.3 | P5PUP.2 | P5PUP.1 | P5PUP.O| QB

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® P5PUP.X : 0 = Pull-up resistor OFF, 1 = Pull-up resistor ON (Default) |
Digital Input < |

v P5 (B2h) : PORT 5 Register

| P5.7 | P5.6 | P5.5 | P5.4 | P5.3 | P5.2 | P5.1 | P5.0 |
RW(L) RMW(L) R/W(L) RMW(L) R/W(L) RW() RM(L) R/W(L)

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [33]
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6.5. 1/0 Ports : PORT6[7:0]

€ 3.3V operation and push-pull output.
¢ A pull-up is switched on/off by changing the value of the P6UP register.
€ I/0 direction is determined by the value of the P6DIR register.

€ PORT 6 Description

P6DIR.0 P6PUP.0
v P6DIR (BBh) : PORT 6 Input/Output Control Register |:|

T :
| P6DIR.7 | P6DIR.6| P6DIR.5 | P6DIR.4| P6DIR.3 | P6DIR.2 | P6DIR.1 | PGDIR.Ol Pull- i
up !
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) .._D_q J !
® P6DIR.X : 1 = Input (Default) / 0 = Output 5 O/ ----- ;
v P6PUP (C3h) : PORT 6 Pull-up Control Register Gl Bl ';6F'F? @ { <] p6.0
|P6PUP.7 | PGPUP.6| P6PUP.5 | P6PUP.4| P6PUP.3 | P6PUP.2 | P6PUP.1 | PGPUP.Ol QB

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® P6PUP.X : 0 = Pull-up resistor OFF, 1 = Pull-up resistor ON (Default) |
Digital Input < |

v P6 (B3h) : PORT 6 Register

| P6.7 | P6.6 | P6.5 | P6.4 | P6.3 | P6.2 | P6.1 | P6.0 |
RW(L) RMW(L) R/W(L) RMW(L) R/W(L) RW() RM(L) R/W(L)

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [34]
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6.5. 1/0 Ports : PORT7[7:0]

€ 3.3V operation and push-pull output.
¢ A pull-up is switched on/off by changing the value of the P7UP register.
€ I/0 direction is determined by the value of the P7DIR register.

€ PORT 7 Description

P7DIR.0 P7PUP.0
v P7DIR (BCh) : PORT 7 Input/Output Control Register |:|

T :
| P7DIR.7 | P7DIR.6| P7DIR.5 | P7DIR.4| P7DIR.3 | P7DIR.2 | P7DIR.1 | P7DIR.O| Pull- '
up :
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) .._D_q J !
® P7DIRX : 1 = Input (Default) / 0 = Output 5 O/ ----- ;
v P7PUP (D9h) : PORT 7 Pull-up Control Register Gl Bl ';7F'F? { <] 7.0
|P7PUP.7 | P7PUP.6| P7PUP.5 | P7PUP.4| P7PUP.3 | P7PUP.2 | P7PUP.1 | P7PUP.O| QB @

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® P7PUP.X : 0 = Pull-up resistor OFF, 1 = Pull-up resistor ON (Default) |
Digital Input < |

v P7 (B4h) : PORT 7 Register

| P7.7 | P7.6 | P7.5 | P7.4 | P7.3 | P7.2 | P7.1 | P7.0 |

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [35]
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6.5. 1/0 Ports : PORT8[7:0]

€ 3.3V operation and push-pull output.
¢ A pull-up is switched on/off by changing the value of the P8UP register.
€ I/0 direction is determined by the value of the P8DIR register.

€ PORT 8 Description

P8DIR.0 P8PUP.0
v P8DIR (BDh) : PORT 8 Input/Output Control Register |:|

T :
| P8DIR.7 | P8DIR.6| P8DIR.5 | P8DIR.4| P8DIR.3 | P8DIR.2 | P8DIR.1 | P8DIR.O| Pull- i
up !
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) .._D_q J !
® PSDIRX : 1 = Input (Default) / 0 = Output 5 O/ ----- ;
v P8PUP (E1h) : PORT 8 Pull-up Control Register Gl Bl Zﬁﬁ @ f <] pe.0
|P8PUP.7 | P8PUP.6| P8PUP.5 | P8PUP.4| P8PUP.3 | P8PUP.2 | P8PUP.1 | P8PUP.O| QB

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® P8PUP.X : 0 = Pull-up resistor OFF, 1 = Pull-up resistor ON (Default) |
Digital Input < |

v/ P8 (B5h) : PORT 8 Register

| P8.7 | P8.6 | P8.5 | P8.4 | P8.3 | P8.2 | P8.1 | P8.0 |
RW(L) RMW(L) R/W(L) RMW(L) R/W(L) RW() RM(L) R/W(L)

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [36]
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6.5. 1/0 Ports : PORT9[7:0]

€ 3.3V operation and push-pull output.
¢ A pull-up is switched on/off by changing the value of the PQUP register.
€ I/0 direction is determined by the value of the PODIR register.

€ PORT 9 Description

PODIR.0 POPUP.0
v PODIR (BEh) : PORT 9 Input/Output Control Register |:|

T :
| P9DIR.7 | P9DIR.6| P9DIR.5 | P9DIR.4| P9DIR.3 | PODIR.2 | P9DIR.1 | P9DIR.O| Pull- i
up !
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) .._D_q J !
® PODIRX : 1 = Input (Default) / 0 = Output 5 O/ ----- ;
v POPUP (ESh) : PORT 9 Pull-up Control Register Gl Bl ';?;F? @ { <] pa.0
|P9PUP.7 | P9PUP.6| P9PUP.5 | P9PUP.4| P9PUP.3 | P9PUP.2 | P9PUP.1 | P9PUP.O| QB

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® POPUP.X : 0 = Pull-up resistor OFF, 1 = Pull-up resistor ON (Default) |
Digital Input < |

v/ P9 (B6h) : PORT 9 Register

| P9.7 | P9.6 | P9.5 | P9.4 | P9.3 | P9.2 | P9.1 | P9.0 |
RW(L) RMW(L) R/W(L) RMW(L) R/W(L) RW() RM(L) R/W(L)

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [37]
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6.5. 1/0 Ports : PORT Configuration

€ MiDAS2.0 family provides a dedicated address register for movx instructions using Ri.
v If configured so, the AUXAD register provides the high byte of address for movx instruction instead of P2 SFR.

v Then, the PORT2 can be used exclusively as general purpose 1/O or PCA I/O on the condition
that an user accesses only the internal RAM (0000h ~ 06FFh).

v To enable this feature, set ENAUX bit (IOCFG.3) to 1.
v To use pdata type in KEIL compiler with MiDAS2.0, User must set ENAUX bit.

€ PORT1 enable of 44-pin packages.
v To use digital I/O or an alternative function of PORT1, an user must set PKGOPT bit (IOCFG.0) to 1.

v This configuration is required only for 44-PLCC and 44-MQFP.

v/ AUXAD (BFh) : High Address Register for MOVX with Ri

|AUXAD.7|AUXAD.6|AUXAD.5|AUXAD.4|AUXAD.3|AUXAD.2|AUXAD.1|AUXAD.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® If ENAUX bit (IOCFG.3) is set, "MOVX A, @Ri” and “"MOVX @Ri, A”
instructions refer to AUXAD instead of P2 register for high address.

v 10CFG (C7h) : I/O Configuration Register
| - | - | - | - | ENAUX | - | - |PKGOPT|
R/W(0) R/W(0)

® ENAUX : Select AUXAD for MOVX with Ri.
1 = AUXAD register serves high address for MOVX with Ri.
0 = P2 register serves high address for MOVX with Ri.

® PKGOPT : Must be “1” for 44-pin package.

f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [38]
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6.6. LVD (Low Voltage Detector)

¢ On-chip power-on reset 1 2.0V
¢ On-chip power-fail reset 1 2.0V
¢ Optional power-fail interrupt 1 2.7V
@ After POR pulse is off, the internal power stabilization counter
starts to run, which lengthens power-up reset to 50ms.
@ Flag Transition
POF POR PFI
A X>1 X>1 X
B 1 1 X>1
C X X X>1
D X>1 X>1 1
- POF is a mirror of POR.
r N
3.3
T 27
£ 20
0
2.0V 2.0V
POR Pulse [ [
2.7V 2.7V
PFI Pulse [ [

f) CORERIVER Semiconductor Co., Ltd.

Downloaded from Elcodis.com electronic components distributor

v/ EXIF (91h) : External Interrupt Flag Register

| IES | IE4 | IE3 | IE2 |XT/RG|RGMD| RGSL| BGS |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R(0) R/W(0) R/W(1)

® BGS : Band-gap Select
0 = LVD (POR) Block Off / 1 = LVD(POR) Block ON

v PCON (87h) : Power Control Register

|SMOD1|SMOD0| - | POF | GF1 | GF0 | PD | DL |
R/W(0) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® POF : Power-off Flag
®PD : Power-down mode bit

v WDCON (D8h) : Watchdog Timer & Power Status Register

| = | POR | EPFI | PFI |WDIF|WTRF| EWT | RWT |
RMW() RIW(0) R/W(1) RMW() R/W(0) RW() R/W(0)

® POR : Power-on Reset Flag
® EPFI : Enable Power-fail Interrupt
® PFI : Power-Fail interrupt Flag

POR
LVD_OFF, POF
POR Pulse o

LVD * » POR Reset

EPFI
PFI PuIse‘ I
P D—» PFI interrupt

MiDAS2.0 Family [39]
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6.7. WDT (Watch Dog Timer)

L 2R R 2R 2

v" Default : WD1,WDO0 = [1,1]

Detects software upset due to external noise or other causes
Allows an automatic recovery using WDT interrupt

If enabled, WDT interrupt or WDT reset makes MCU wake up from stop mode.
Watchdog Time-out Values (CKCON[7:6])

v WDCON (D8h) : Watchdog Timer & Power Status Register

| = | POR | EPFI | PFI |WDIF | WTRF| EWT | RWT |

R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O
WD1 |WDO | Interrupt Time-out (@25MHz) Reset Time-out (@25MHz) /W) RIWO) RW(L) RMAO) RMKO) RAW(O) RMIO)
® POR : Power-on Reset Flag
0 0 2'7 clocks 5.24 ms | 27 + 512 clocks 5.26 ms ® EPFI : Enable Power-fail Interrupt
0o | 1| 22clocks 41.94ms |22 + 512 clocks | 41.96 ms DB £ Do AL g G
® WDIF : Watchdog Timer Interrupt Flag
1 0 2% clocks 335.53 ms | 22 + 512 clocks 335.56 ms ® WTRF: Watchdog Timer Reset Flag
® EWT : Watchdog Timer Reset Enable
1 1 2% clocks 2,684.35 ms | 226 + 512 clocks | 2,684.38 ms ® RWT : Restart Watchdog Timer
27-bit Counter CKCON[7:6]
CLK—>| 0| |17| |20| |23| |26| | WD1 | WDO | EIE.4
EWDT
226 F WDCON.3
] D—> Interrupt
RESET , - WDIF P
10 —
WDCON.0 722
01 512 cllocks } WDT Resat
217 00 Delay [
EWT
WDCON.1
WTRF
WDCON.2
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [40]
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6.8. Timer/Counter : Timer 0/1

4 Compatible with traditional 80C52 Timer/Counter function
€ Time base is selectable by S/W : 4 clocks or 12 clocks

Mode| Mode 0 Mode 1 Mode 2 Mode 3
Timer (M1,M0=00)[(M1,M0=01) (M1,M0=10) (M1,M0=11)
sorc | SMIETO
Timer0 | 13-bit T/C | 16-bit T/C [with automatic reload i P
(TLO € THO) 8-bit T/C (THO)
= Timerl interrupt
8-bit T/C
Timerl | 13-bit T/C | 16-bit T/C [with automatic reload Halt
(TL1 €« TH1)

v TMOD (89h) : Timer 0/1 Mode Control Register

|GATE|C/T|M1 | MO |GATE|C/T|M1 | M0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® Timer[1]: GATE[7], C/T[6], M1:MO[5:4]
® Timer[0]: GATE[3], C/T[2], M1:MO[1:0]

: When TRx (in TCON) is set and GATE=1, Timer x will run only

while INTx pin is high (hardware control). When GATE=0,
Timer x will run only while TRx=1 (software control).

: Counter or Timer Selector. Cleared for Timer operation
(input from internal system clock). Set for Counter operation

® GATE
o C/T
(input from Tx input pin).
® M1, MO : Mode Selector bits
[0 0] Mode 0. 13-bit T/C.
[0 1] Mode 1. 16-bit T/C.
[T 0] Mode 2. 8-bit Auto-Reload T/C.
[T 1] Mode 3.
(Timer 1) stopped,

(Timer 0) TLO: 8-bit T/C controlled by the Timer 0 control bits.
THO: 8-bit T/C controlled by the Timer 1 control bits.

r}CORERIVER Semiconductor Co., Ltd.
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v/ CKCON (8Eh) : Clock Control Register
| wD1 | WDO | ™M | TiM | TOM | - |U1T2DIS|U2T2DIS|
R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
® T1IM : Timer 1 Clock Time-base Selection

T1M=1, Time-base is 4 clocks not 12 clocks.
: Timer 0 Clock Time-base Selection
TOM=1, Time-base is 4 clocks not 12 clocks.

® TOM

v TCON (88h) : Timer 0/1 Control Register

| TF1 | TR1 | TFO | TRO | IE1 | m | IEO | ITo |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® TF1 : Timer 1 Overflow Flag
® TR1 :Timer 1 Run Enable
® TFO : Timer 0 Overflow Flag
® TRO : Timer 0 Run Enable
® JE1 : External Interrupt 1 Flag
® IT1 : External Interrupt 1 Type Select
Edge Detect (IT1=1). Level Detect (IT1=0)
® JE0 : External Interrupt O Flag
® ITO : External Interrupt O Type Select

Edge Detect (ITO=1). Level Detect (IT0=0)

v' TLO (8Ah) : Timer 0 Low Byte Register
| TLO.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 | TLO.O |

v/ THO (8Ch) : Timer 0 High Byte Register
| THO.7 | THO.6 | THO.5 | THO.4 | THO.3 | THO.2 | THO.1 | THO.0 |

v/ TL1 (8Bh) : Timer 1 Low Byte Register
TLL.7 | TL1.6 | TLL.5 | TL1.4 | TL1.3 | TL1.2 | TL1.1 | TL1.0 |

v/ TH1 (8Dh) : Timer 1 High Byte Register
| TH1.7 | TH1.6 | TH1.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0 |

MiDAS2.0 Family [41]
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6.8. Timer/Counter : Timer 0/1 Mode Description

Tlx | THx

(5bits)|(8bits)[ | TFX [—>Interrupt

TRx ~
GATE
INTx PIN

[Mode 0]

TLx
(8bits) TFx [—»Interrupt
GATE RELOAD
INTx PIN
THx
(8bits)
[Mode 2]

f) CORERIVER Semiconductor Co., Ltd.
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CONTROL

TLx | THx
Tx PIN —?CT=1 :o_(SbitS) (8bits)[ | 77X [ Interrupt
TRX X
GATE
INTx PIN
[Mode 1]
CONTROL
3 TLO || Timer 0
TO PIN —— T ¢/7=1 E (8bits) TFo [ Interrupt
TRO _E
GATE
INTO PIN
THO || Timer 1
@bits)] L™ Interrupt
[Mode 3(Timer 0 only)]
MiDAS2.0 Family [42]
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6.8. Timer/Counter : Timer 2

.
¢ Compatible with traditional 80C52 Timer/Counter 2 function v CKCON (8Eh) : Clock Control Register
@ Up or down counting selectable by a software | WD1 | WDO0 | oM | TiM | ToM | R |U1T2D15|U2T2DIS|
4 Time base is selectable by S/W : 4 clocks or 12 clocks R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
® T2M : Timer 2 Clock Time-base Selection
T2M=1, Time-base is 4 clocks not 12 clocks.
. 16-bit Timer/Counter
1. 16-bit Auto-reload - - v T2MOD (C9h) : Timer 2 Mode Register
[ROLK+TCLK=0, CP/RL2=0, T20E=0] | ‘"t Automatic Reload
’ ’ (TH2, TL2 € RCAP2H, RCAP2L) | . | . | . | i | . | i | T20E | DCEN |
2. 16-bit Capture 16-bit Timer/Counter with Capture R/W(0) R/W(0)
[RCLK+TCLK=0, CP/RL2=1, T20E=0] (RCAP2H, RCAP2L € TH2, TL2 ) @ T20E : Timer 2 Clock Output to P1.0
3. Baud Rate Generator Baud Rate Generation ® DCEN : Timer 2 Down Count Enable
= = = * T i
[RCLK+TCLK=1, CP/RL2=X, T20E=X] Timer 2 Interrupt Disable v TL2 (CCh) : Timer 2 Low Byte Register
4. Programmable Clock Out Clock-out on P1.0 | | | | | | | | |
[RCLK+TCLK=X, CP/RL2=0, T20E=1] . TL2.7 | TL2.6 | TL2.5 | TL2.4 | TL2.3 | TL2.2 | TL2.1 | TL2.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

v/ TH2 (CDh) : Timer 2 High Byte Register

v/ T2CON (C8h) : Timer 2 Control Register

| TH2.7 | TH2.6 | TH2.5 | TH2.4 | TH2.3 | TH2.2 | TH2.1 | TH2.0 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

| TF2 | EXF2 | RCLK | TCLK |EXEN2| TR2 | C/T2 |CP/RL2|
RMW() R/W(0) R/W(O) R/W() R/W(0) R/W(O) RMW(0) R/W(O)

® TF2 : Timer 2 Overflow Flag v RCAP2L (CAh) : Timer 2 Capture/Reload Low Byte Register
® EXF2 : Timer 2 External Flag
® RCLK : Receive Clock Flag |RCAPZL.7|RCAP2L.6|RCAP2L.5|RCAPZL.4|RCAPZL.3|RCAP2L.2|RCAPZL.1|RCAP2L.O|
® TCLK : Transmit Clock Flag
o EXEN2  : Timer 2 External Enable Fiag RIW(O) RAW(0) RAW(0) R/W(0) R/W(0) RIW(O) RMW(O) RM(O)
® TR2 : Timer 2 Run Enable p— " .
e C/T2 : Timer or Counter Selection. If C/T2=0, Timer Operation. ¥ RCAP2H (CBh) : Timer 2 Capture/Reload High Byte Register
® CP/RL2  : Capture/Reload Flag. |RCAPZH.7|RCAPZH.6|RCAP2H.5|RCAP2H.4|RCAP2H.3|RCAP2H.2|RCAPZH.1|RCAP2H.O|
CP/RL2=0, Reload. (TH2,TL2) € (RCAP2H, RCAP2L)
CP/RL2=1, Capture. (RCAP2H, RCAP2L) € (TH2,TL2) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [43]
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6.8. Timer/Counter : Timer 2 Mode Description

CONTROL
C/T2=0 '

Sy
T2 PIN C/T2=1 TRY || ,
Capture
P u-u

RCAP2L | RCAP2H

Overflow

Transition
Detection CONTROL
1

T2EX PIN —{ \_|—o70—
EXEN2

Timer 2
Interrupt

[Capture Mode]

(Down Counting Reload Value)

OFFh OFFh

9 ;
T2 PIN el TR2

Timer 2

Interrupt
RCAP2L 4
(Up Countmg Reload Value) Count
Direction
1=Up
0=Down
T2EX PIN

[Auto Reload Mode (DCEN=1)]

f') CORERIVER Semiconductor Co., Ltd.
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Timer 2
Interrupt
Transition
Detection CONTROL

1

T2EX PIN — \_|—oto—e
EXEN2

[Auto Reload Mode (DCEN=0)]

CONTROL
>
K
— C/T2
CONTROL
T2 1 '
(P1.0) L2 ot
Transition T20E
_\_Detectlon CONTROL (T2MOD.1)
T2EX Timer 2
(P1.1) 0/:‘/0 EXF2 Interrupt
EXEN2

[Clock-Out Mode]

MiDAS2.0 Family [44]
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6.8. Timer/Counter : Timer 2 Mode Description

Timer 1
Overflow

CONTROL
& C/T2=0 '

O oo}

Reload
RCAP2L | RCAP2H

Transition

_\_Detection CONTROL
T2EX ; Timer 2
(P1.1) Ol:‘/c EXE2 Interrupt
EXEN2

[Baud Rate Generator Mode]

() CORERIVER Semiconductor Co., Ltd.
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6.9. UART (UARTO/UART1)

€ Function-level compatible with traditional 80C52 UART.

¢ Automatic address recognition :
v Multi processor communication.

€ The SFR name for UARTO is the same as the legacy UART.

v PCON (87h) : Power Control Register

| SMOD1 | SMODO | - | POF | GF1 | GFO | PD | IDL |
R/W(0)  R(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® SMOD1 : Timer 1 baud rate double in UART mode 1, 2, and 3

® SMODO

: Enable SMO0 access. Don’t modify this bit.

v/ SCON (98h) : Serial Port Control Register for UARTO

|SMO|SM1|SM2|REN|TBS|RBB|TI|RI|

Data Size

Mode 0 | 8 bits |8 data bits 1/4 x Oscillator Clock
Start bit(0) 1/32 x Timer 1 Overflow (SMOD1=0)

Mode 1 | 10 bits |8 data bit 1/16 x Timer 1 Overflow (SMOD1=1)
Stop bit(1) 1/16 x Timer 2 Overflow Rate ° SM2
Start bit(0)

.. |8 data bit 1/32 x Oscillator Clock (SMOD1=0)

Mode 2 | 11bits | o ammable bit |1/16 x Osdillator Clock (SMOD1=1) ® REN

Stop bit(1  TB8
op bit(1) o RB8

thgtt:l;(ig) 1/32 x Timer 1 Overflow (SMOD1=0)

Mode 3 | 11 bits | 1/16 x Timer 1 Overflow (SMOD1=1) ® T1
Programmable bit | 1, ¢’ Timer 2 Overflow Rate R
Stop bit(1)

v  Timer 1 Overflow varies with the CKCON register value
=> 12 clocks time-base or 4 clocks time-base.

r}CORERIVER Semiconductor Co., Ltd.

Downloaded from Elcodis.com electronic components distributor

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
® SMO, SM1 : Serial Port Mode Select

[0,0] : Mode 0. 8-bit Shift Register (OSC/4)
[0,1] : Mode 1. 8-bit UART (Variable)

[1,0] : Mode 2. 9-bit UART (OSC/32 or OSC/16)
[1,1] : Mode 3. 9-bit UART (Variable)

: Enable the Automatic Address Recognition in Mode 2 and 3.

Clear after receiving the address.
In Mode 1, Valid Stop Bit Check if SM2=1.
In Mode 0, SM2 should be 0.

: Serial Reception Enable.
: Oth data bit that will be transmitted in Mode 2 and 3.
: Oth data bit that was received in Mode 2 and 3.

In Mode 1, RB8 is equal to Stop Bit if SM2=0.
In Mode 0, RB8 is not used.

: Transmission Interrupt Flag. Must be cleared by S/W.
: Reception Interrupt Flag. Must be cleared by S/W.

v SBUF (99h) : Serial Data Buffer Register for UARTO

| SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® The transmission buffer and the reception buffer are separated.
® The transmission/reception buffers have the same address.

MiDAS2.0 Family [46]
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6.9. UART : Automatic Address Recognition

4 Example € Baud Rate Discrimination between UARTO0 and UART1

v" An user can selectively disable TCLK or RCLK to set
UARTO and UART1 to different baud rates.

Slave 1: v . . . :
seoor - 11110001 o e, LTS et A0 oy e T
SADEN = 11111010 bit is set
GIVEN = 11110X0X '
Slave 2:
SADDR = 11110011
SADEN = 11111001 @—» UARTO_TCLK
GIVEN = 11110XX1
U0T2DIS
« A master can selectively communicate with groups of —:13_' URIRIeLIRe -8
slaves by using the Given Address.
e It sends 11110000 to communicate with just Slave 1.
e It sends 11110111 to communicate with just Slave 2. U1T2DIS 91 ) > UART1 TCLK
e It sends 11110001 or 11110101 to communicate with TCLK -
Slave 1 and Slave 2.
el @—» UART1_RCLK
v SADDR(A9h) : Slave Address Register of UARTO
|SADDR.7|SADDR.6|SADDR.5|SADDR.4|SADDR.3|SADDR.2|SADDR.1|SADDR.0|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O) R/W(0) v/ CKCON(8Eh) : Clock Control Register
® Programmed with the given | WD1 | WDO | M | TiM | TOM | - |U1T2DIS|UOT2DIS|
or broadcast address assigned to serial port0.
R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
v SADEN(B9h) : Slave Address Mask Enable Register of UARTO ® U1T2DIS : Used to disable RCLK/TCLK control for UART1 to generate

its baud rate with T1 overflow.
® UOT2DIS : Used to disable RCLK/TCLK control for UARTO to generate
R/W(O) R/W(O) R/W(O) R/W(O) R/W(O) R/W(O) R/W(O) R/W(O) its baud rate with T1 overflow.

|SADEN.7|SADEN.6|SADEN.5|SADEN.4|SADEN.3|SADEN.2|SADEN.1|SADEN.0|

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [47]
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6.9.

UART : UART1 SFRs

v" SCON1 (B1h) : Serial Port Control Register for UART1

|SMO|SM1|SM2|REN|TBS|RBS|TI|RI|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
® SMO, SM1 : Serial Port Operating Mode Selection

® SM2

® REN
® TB8
® RB8

e TI
® RI

[0,0] : Mode 0. 8-bit Shift Register (OSC/4)
[0,1] : Mode 1. 8-bit UART (Variable)

[1,0] : Mode 2. 9-bit UART (OSC/32 or OSC/16)
[1,1] : Mode 3. 9-bit UART (Variable)

: Enable the Automatic Address Recognition in Mode 2 and 3.

Clear after receiving the address.
In Mode 1, the Validity of the Stop Bit is checked if SM2=1.
In Mode 0, SM2 should be 0.

: Enable/Disable Reception.
: 9th data bit that will be transmitted in Mode 2 and 3.
: Oth data bit that was received in Mode 2 and 3.

In Mode 1, RB8 is equal to Stop Bit if SM2=0.
In Mode 0, RB8 is not used.

: Transmission Interrupt Flag. Must be cleared by S/W.
: Reception Interrupt Flag. Must be cleared by S/W.

f') CORERIVER Semiconductor Co., Ltd.
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v/ SBUF1 (Alh) : Serial Data Buffer for UART1

|SBUF1.7|SBUF1.6|SBUF1.5|SBUF1.4|SBUF1.3|SBUF1.2|SBUF1.1|SBUF1.0|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® Transmission buffer and reception buffer are separated.
® Read and Write address are same.

v SADDR1(AAh) : Slave Address Register of UART1

|SADDR1.7|SADDR1.6|SADDR1.5|SADDR1.4|SADDR1.3|SADDR1.2|SADDR1.1|SADDR1.0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® Programmed with the given
or broadcast address assigned to serial portl.

v/ SADEN1(ABh) : Slave Address Mask Enable Register of UART1

|SADEN1.7|SADEN1.6|SADEN1.5|SADEN1.4|SADEN1.3|SADEN1.2|SADEN1.1|SADEN1.0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

MiDAS2.0 Family [48]
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6.9. UART : Baud Rate Example

¢ Serial Port Mode 0 @ Serial Port Mode 1, 3
Baudrate = Oscillator Frequency v Using Timer 1 Overflow
4 2SMoD1 .
Baudrate = 5 X Timer 1 overflow
@ Serial Port Mode 2
Baudrate = 2219 +———— PCON.7 v'Using Timer 2 Overflow
3 X Oscillator Frequency Timer 2 overflow
Baudrate =
16
EX) Using Timer 1 to Generate Baudrates
2SMoD1 3TIM 1 = If SMOD1(PCON.7) = 1 = Double Buadrate
Mode 1 & 3 Baudrate = e X Fose X 5 X — = If TIM(CKCON.4) =0 = 1/12 X Foec
[256-(THI)] . 1f TIM(CKCON.4) = 1 & 1/4 X Foqc
EX) Using Timer 2 to Generate Baudrates
1 1
Mode 1 & 3 Baudrate = X Fgee X
32 [65536 — (RCAPH,RCAPL) ]
Baudrate Timer 1
UART Fosc SMOD1
TiM=0 TiM=1 Mode C/T Mode | Reload Value (TH1)
Max : 3 MHz Max : 3 MHz Mode 0 12 MHz X X X X
Max : 750 KHz |Max : 750 KHz Mode 2 12 MHz 1 X X X
62.5 KHz 187.5 KHz 12 MHz 1 0 2 FFh
19.2 KHz 57.6 KHz 11.0592 MHz 1 0 2 FDh
9.6 KHz 28.8 KHz 11.0592 MHz 0 0 2 FDh
4.8 KHz 14.4 KHz 11.0592 MHz 0 0 2 FAh
2.4 KHz 7.2KHz| Mode 1 &3 11.0592 MHz 0 0 2 F4h
1.2 KHz 3.6 KHz 11.0592 MHz 0 0 2 E8h
137.5 Hz 412.5 Hz 11.0592 MHz 0 0 2 1Dh
110 Hz 330 Hz 6 MHz 0 0 2 72h
110 Hz 330 Hz 12 MHz 0 0 1 FEEBh
) CORERIVER Semiconductor Co., Ltd. MIDAS2.0 Family 149]
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6.9. UART : Mode O Function

S4
(Fosc / 4)

Internal BUS

O
wn
O

SBUF

HHHl‘

| Zero Detector

y

v [

Serial Port
Interrupt

A

SHIFT
TX CONTROL

START
SEND

TX CLOCK TI

Read SBUF

Load SBUF

A

RX CLOCK RI  RECEIVE |

Shift
Clock

START RXCONTROL gppper
11111110

Y VYVYVYYVYVY

<&

Input Shift Register

SQ P sn

SBUF

gfz

Internal BUS

f) CORERIVER Semiconductor Co., Ltd.
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RXD

P3.0 ALT

OUTPUT

FUNCTION
TXD
P3.1 ALT
OUTPUT
FUNCTION

RXD

P3.0 ALT

INPUT

FUNCTION
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6.9. UART : Mode O Timing

[Transmit]

S4 S1 S2 S3 S4|S1 S2 S3 S4|S1 S2 S3 S4|S1 S2 S3 S4(S1 S2 S3 S4|S1 S2 S3 S4|S1 S2 S3 S4|S1 S2 S3 S4|S1 S2 S3 sS4|s1

ALE [ [ [ [ ] [ [ [ [ [ [ ] [

Write to SBUF []

S1 S2 S3 sS4

SEND _
Shift L I I I M I I I
RXD (Data Out) N\ b0 X b1 X D2 X D3 X D4 X D5 X D6 X D7 Y
TXD (Shift Clock) +I l [ N I O G
o 2 sS4 —
[Receive]
TR
RI |
Receive
Shift M M M M M I I I
RXD (Data Out) D0 DL [D2 [D3 nDé [DS A D6 fD7

TXD (Shift Clock) [ N D D D I

f) CORERIVER Semiconductor Co., Ltd. MIDAS2.0 Family [51]
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6.9. UART : Mode 1 Function

Internal BUS
Timer 1 Timer 2 B8
Overflow Overflow Write to
SBUF B §I5
0 1 P SQ SBUF o
O 4
. o | | TIIITY
| Zero Detector |
0 1 N T
TCLK---"---di o »| START SHIFT DATA
TX CONTROL —=
T2CON.4 0o 1/16 TX CLOCK TI SEND
RELK ccocooe 5_ Serial Port
T2CON.5 Interrupt 1716
I Sample Lly‘_
1to-0 RXCLOCK ~ RI  api2l—»
Transition » START RX CONTROL
Detector 1FFh SHIFT
A A
¢ > Bit DetectorlI RV
RXD L |Input Shift Register
(9 bits)
Load SBUF N Shift
SBUF
Read SBUF :‘_: 2
Internal BUS
f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [52]
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6.9. UART : Mode 1 Timing

[Transmit]

TX Clock

Write to SBUF

SEND
Data
Shift

TXD

Tl

[Receive]

RX CLOCK

RXD

Bit Detector
Sample Times

Shift

RI

f) CORERIVER Semiconductor Co., Ltd.

\startbitY DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Ystopbit

/16 Reset

Ill | | | | | | | | | | |

[startbit/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 YsStopbit

mmmmmmmm - m o mm

MiDAS2.0 Family [53]
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6.9. UART : Mode 2 Function

Internal BUS

TB8
F Write to
G SBUF =
»D SQ SBUF
TXD
L | v yvvvy]
| Zero Detector |
1/2
— y |
SLGIpEEEEEa STOP BIT SHIFT DATA
(SMOD is PCON.7) » START TX CONTROL ~——
1/16 TX CLOCK 71 SEND
0 Serial Port
Interrupt 1716
I Sample Llw_
1to-0 RXCLOCK  RI  apiel—»
Transition » START RX CONTROL
Detector 1FFh SHIFT
A A
T =| Bit Detectorl RV
RXD L |Input Shift Register
(9 bits)
Load SBUF » Sl
SBUF
Read SBUF :E 2
Internal BUS
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [54]
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6.9. UART : Mode 2 Timing

[Transmit]

TX Clock

Write to SBUF

SEND
Data
Shift

TXD
Tl

Stop bit Gen.

[Receive]

RX CLOCK

RXD

Bit Detector
Sample Times

Shift

RI

f') CORERIVER Semiconductor Co., Ltd.

;
S1
| | I | | | | | |
\starthit/ DO X DI X D2 X D3 X D4 X D5 X D6 X D7 X TB8 Y stopbit
—
—

/16 Reset

Ill | | | | | | | | | | |

[startbit/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y Stop bit

mmmmmmmm - m o mm

—

MiDAS2.0 Family [55]
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6.9. UART : Mode 3 Function

Internal BUS

Timer 1 Timer 2 B8
Overflow Overflow Write to
SBUF — 1
7 il 1P SQ SBUF
TXD
O 4
—— o | | T
| Zero Detector |
0 1 v
TCLK---"---di o »| START SHIFT DATA
TX CONTROL —=
T2CON.4 0o 1/16 TX CLOCK TI SEND
RELK ccocooe 5_ Serial Port
T2CON.5 Interrupt 1716
I Sample Ll;
1to-0 RXCLOCK ~ RI  ap2l—»
Transition » START RX CONTROL
Detector 1FFh SHIFT
A A
T =| Bit Detectorl RV
RXD L |Input Shift Register
(9 bits)
Load SBUF N Shift
SBUF
Read SBUF :E 2
Internal BUS
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family
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6.9. UART : Mode 3 Timing

[Transmit]

TX Clock

Write to SBUF

SEND
Data
Shift

TXD
Tl

Stop bit Gen.

[Receive]

RX CLOCK

RXD

Bit Detector
Sample Times

Shift

RI

f') CORERIVER Semiconductor Co., Ltd.

;
S1
| | I | | | | | |
\starthit/ DO X DI X D2 X D3 X D4 X D5 X D6 X D7 X TB8 Y stopbit
—
—

/16 Reset

Ill | | | | | | | | | | |

[startbit/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y Stop bit

mmmmmmmm - m o mm

—

MiDAS2.0 Family [57]
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6.10. PCA (Programmable Counter Arrays)

@ Basic Feature

v" Support Intel/Philips compatible functions.

[ PCAO ]

|& 16 bits %|

Time Base for PCA Module

PCA Timer/Counter|

P0.7 / ECIO

MODULEOQ

MODULE1

MODULE2

MODULE3

MODULE4

R
1

X

MODULE5

€ Module Functions:

16-bit Capture
16-bit Timer

16-bit High Speed Output
8-bit Fixed PWM Output
8-bit Dynamic PWM Output

P2.0 / COEX0
P2.1 / COEX1
P2.2 / COEX2
P2.3 / COEX3
P2.4 / COEX4

P2.5 / COEX5

f) CORERIVER Semiconductor Co., Ltd.
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€ Unique Features

v Each PCA provides 6 modules.

v In the auto-reset mode, COL (or C1L) is reset when a
match occurs between COL (or C1L) and COH (or C1H).

v" Support Dynamic PWM (Pulse Width Modulation) by
using the auto-reset mode.

v An 8-bit prescaler generates the PCA clock.

[ PCA1]

|e 16 bits %|

Time Base for PCA Module

PCA Timer/Counter

P0.6 / ECI1

MODULEOQ

MODULE1

MODULE2

MODULE3

MODULE4

R
1

MODULE5

4 Module Functions:

16-bit Capture
16-bit Timer

16-bit High Speed Output

P0.0 / C1EX0
P0.1 / C1EX1
P0.2 / C1EX2
P0.3 / C1EX3
P0.4 / C1EX4

P0.5 / C1EX5

8-bit Fixed PWM Output
8-bit Dynamic PWM Output

MiDAS2.0 Family

[58]
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6.10. PCA : Interrupt Sources of a PCA

Interrupt
Priority
Decoder

CnMOD.O 7 CnCON "
| EcF || cr [ cr |ccrs|ccra ccrs|cora| ccri| coro
: 7 .

PCA Timer/Counter|-|—°’./v—I

| mobueo  |Hittetoro] EIE6/7  IE7

|  wmobuer | }/I

| wmoouez | i/ :

| mooues  |e—{er]

| wmobues | lr'/""—

| MobuLes |—._|_</,,_|_u.,_

CnCAPMm.0

f) CORERIVER Semiconductor Co., Ltd.
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v" COCON ( ACh) : PCAO Counter Control Register

| CF | CR | CCF5 | CCF4 | CCF3 | CCF2 | CCF1 | CCF0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® CF

® CCF5

® CCF4
® CCF3
® CCF2
® CCF1
® CCF0

: PCA counter overflow flag.

Set by hardware when the counter rolls over.

CF flags an interrupt if bit ECF in COMOD is set.
CF may be set by either hardware or software but
can only be cleared by software

: PCA counter run control bit.

Set by software to turn the PCA counter on.
Must be cleared by software to turn the PCA counter off.

: PCA module 5 interrupt flag.

Set by hardware when a match or capture occurs.
Must be cleared by software.

: PCA module 4 interrupt flag.
: PCA module 3 interrupt flag.
: PCA module 2 interrupt flag.
: PCA module 1 interrupt flag.
: PCA module 0 interrupt flag.

v/ C1CON ( CEh) : PCA1 Counter Control Register

| CF | CR | CCF5 | CCF4 | CCF3 | CCF2 | CCF1 | CCFO |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

MiDAS2.0 Family [59]
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6.10. PCA : PCANn Counter Control Registers

@ To use a PCA Counter as an 8-bit Auto-reset Counter v COMOD (ADh) : PCAO Counter Mode Register
v" Turn off the PCAn by clearing CR bit (CnCON.6)

| CIDL |PWMDYN| - | CPS3 | CPS2 | CPs1 | CPSO | ECF |

v' Load target values into CnL and CnH.
v Set PWMDYN bit (CnMOD.6) and set CF bit (CnCON.7) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
v Run PCAn by setting CR bit (CnCON.6) ® CIDL - Counter idle control.
v" An interrupt will occur when CnL reaches to CnH. CIDL = 0 programs the PCA counter to continue
v Insert the procedure for the PCAn counter overflow into the functioning during idle mode.
PCA interrupt service routine. CIDL = 1 programs it to be stop during idle mode.
©® PWMDYN : Dynamic PWM bit.
If this bit is set, the dynamic PWM is generated.
COL is cleared when a match occurs between COL and COH.
The match signal replaces the overflow signal for PWM.
® CPS[3:0] : PCA prescaler rate (Fpca) selection. (Refer to below Table)
® ECF : Enable PCA counter overflow interrupt.
ECF = 1 enables CF bit in COCON to generate an interrupt.
overflow ECF = 0 disables that function.
[ Count Rate (Fpcn) Selection ]
CPS3 | CPS2 | CPS1 | CPSO Description
0 0 0 0 0 Internal clock, Foc
0 0 0 1 1 Internal clock, Foo / 2
0 0 1 0 |2 Internal clock, Foe / 4
0 | o 1 1|3 Internal clock, Foe /8
0 1 0 0 |4 Internal clock, Fo / 12
0 1 0 1 5 Internal clock, Foec / 16
0 1 1 0 |6 Internal clock, Foe / 32
0 1 1 1 |7 Internal clock, Foo / 64
CnMOD.6 1 0 0 0 |8 Internal clock, Foe / 128
1 0 0 1 9 Internal clock, Fy. / 256
1 0 1 0 10 External clock at ECIn pin (max rate = Foo / 2)
1 0 1 1 11 Timer 0 overflow
[ Counter in Dynamic Mode (PWMDYN=1) ] .
v/ C1MOD (CFh) : PCA1 Counter Mode Register
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [60]
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6.10. PCA : PCAn Module Control Registers

v/ COCAPMO (A2h) : Mode Control Register of PCAO MODULEQ

|IPWMO| ECOMO | CAPPO | CAPNO | MATO | TOGO | PWMO | ECCFO |

R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

e IPWMO

® ECOMO

® CAPPO

® CAPNO

® MATO

® TOGO

® PWMO

® ECCFO

: Inverted PWM output.
If this bit is set, the PWM output is high when COL = COCAPmL.

The change of this bit will take effect from the next
overflow / match time of PWM.

: Enable comparator.

ECOMO = 1 enables the comparator function.

: Capture positive.

CAPPO = 1 enables positive edge capture.

: Capture negative.

CAPNO = 1 enables negative edge capture.

: Match.

When MATO = 1, a match of the PCA counter with this
module’s comparator/capture register causes the CCFO
bit int COCON to be set, flagging an interrupt.

: Toggle.

When TOGO = 1, a match of the PCA counter with this
module’s comparator/capture register causes the COEX0
pin to toggle.

: Pulse width modulation mode.

PWMO = 1 enables the COEXO pin to be used as a pulse
width modulated output.

: Enable CCF interrupt.

Enables compare/capture flag CCFO in the COCON
register to generate an interrupt.

v C1CAPMO (E2h) :
v C1CAPM1 (E3h) :
v C1CAPM2 (E4h) :
v C1CAPMS3 (E5h) :
v C1CAPM4 (E6h) :
v C1CAPMS5 (E7h) :

Mode Control Register of PCA1 MODULEQ
Mode Control Register of PCA1 MODULE1
Mode Control Register of PCA1 MODULE2
Mode Control Register of PCA1 MODULE3
Mode Control Register of PCA1 MODULE4
Mode Control Register of PCA1 MODULE5

[ PCA Module Modes (CnCAPMm Register) ]

IPWMmIECOMm|CAPPm|CAPNm

MATm | TOGm |PWMm|ECCFm Module Function

X 0 0 0

0 0 0 0 | No operation

1) 16-bit capture by a
positive-edge trigger
on CnEXm

1) 16-bit capture by a
negative-edge trigger
on CnEXm

1) 16-bit capture by any
transition on CnEXm

2) 16-bit software timer

3) 16-bit high speed
output

v COCAPML1 (A3h) :
v COCAPM2 (A4h) :
v COCAPM3 (A5h) :
v COCAPM4 (A6h) :
v COCAPMS (A7h) :

Mode Control Register of PCAO MODULE1
Mode Control Register of PCAO MODULE2
Mode Control Register of PCAO MODULE3
Mode Control Register of PCAO MODULE4
Mode Control Register of PCAO MODULE5

r}CORERIVER Semiconductor Co., Ltd.
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4)5) 8-bit PWM normal
output

4)5) 8-bit PWM inverted
output

* 1) ~ 5) : Refer to next slides.
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6.10. PCA : PCA Modes

1) Capture Mode

CnCON

[ cF T cr Jcers ] ccra ] ccrs | cera [ ceri | cero ]

(to CCFm)

PCA Interrupt
PCA Timer/Counter (Fycs)

X X 4 0
[0,1], [1,0], [1,1]

2) Compare/Timer Mode

CAPTURE
| 0 CnCAPMm !
[tPwMmIECOMm] CAPPm|CAPNmM] MATm [ TOGM [PwMm [ECCFm]
0 0 X
CnCON

M

@ n = PCA Number, m = Module Number
Low Capture/Compare Register
for Module0 of PCAO

ex) COCAPOL :

[ cF T cr [cers ] ccra] cera | cera | ceri | ccro ]

RESET
Write to

(to CCFm) ‘

CnCAPmMH 1 I

:

1

1

0 !

1

) ENABLE !

Write to CnCAPMm ! !
CnCAPmL [fPwMmIECOMM] caPPm[CAPNm] MATM [ TOGm [PWMm[ECCFm]

X f 0 0 1 0 0 X

f') CORERIVER Semiconductor Co., Ltd.

Downloaded from Elcodis.com electronic components distributor

MiDAS2.0 Family

[62]


http://elcodis.com/parts/6131506/gc80c590ae.html

6.10. PCA : PCA Modes

3) PCA High Speed Output Mode

CnCON
[ cF ] cr Jcers ] ccra | cers | ccra | ceri | ccro ]

RESET f—@—» PCA Interrupt
Write to !
CnCAPmMH 1 '
1
i
0 ; @—EI CnEXm
) ENABLE :
Write to CnCAPMm ! | !
CnCAPML [frwMmlECOMM] cAPPm]CAPNm] MATm [ TOGm [PWMm]ECCFm]
X 3 0 0 1 1 0 X

[ Update of ChnCAPmMH & CnCAPmML ]

€ During the interrupt routine, a new 16-bit compare value can be written to the compare register (ChnCAPmH & CnCAPmL)

€ Notice, however, that a write to CnCAPmL clears the ECOMm bit, which temporarily disables the comparator function while
these registers are being updated so an invalid match does not occur.

€ A write to CnCAPmH sets the ECOMm bit and re-enables the comparator.
€ For this reason, user software should write to CnCAPmL first, then the CnCAPmH.

f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [63]
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6.10. PCA : PCA Modes

4) PWM Mode (Fixed : PWMDYN = 0)

PCA Timer/Counter [ IPWMm=0 ]
(Foca)

[ IPWMm=1 ]

CnL = CnCAPmL

8-BITCOMPARATOR [

0
CnL < CnCAPmL
CnEXm
CnL = CnCAPmL
1
CnCAPMm

[tPwMmlECOM] CAPPm]CAPNm] MATm [ TOGm [PWMm [ECCFm]
oorl 1 0 0 0 0 1 0

5) PWM Mode (Dynamic : PWMDYN = 1)

CnMOD.6 [ IPWMm=0 ]

[pwMDYN] [ cnH ] 0
CnH == CnL 1 CnL < CnCAPmML

8-BITCOMPARATOR | CnEXm

CnL = CnCAPmL

L 1

PCA Timer/Counter
) (Foca)
CnCAPMm
[trwMmlECOMmM|cAPPm]CAPNm] MATm [ TOGM [PWMm[ECCFm]
oorl 1 0 0 0 0 1 0

f) CORERIVER Semiconductor Co., Ltd.
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CnL < CnCAPmML

[ IPWMm=1 ]

CnL = CnCAPmL

CnL < CnCAPmL

MiDAS2.0 Family

CnEXm

CnEXm

[64]
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6.10. PCA : Examples of Fixed PWM Output

¢ Duty Cycle (CnCAPmH) with IPWMm = 0

\
‘ -
100% (00) l Period : 256 / Fpca

90% (25) J J j

50% (128)

10% (230) r r
0.4% (255) J L

|
|

€ Duty Cycle (CnCAPmH) with IPWMm = 1 (Inverted PWM Output)

| |
| f . |
100% (00) 1 Period : 256 / Fpcp 1

90% (25) _| _|

50% (128)

10% (230) L L
0.4% (255)

|—

,_
—

() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [65]
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6.10. PCA : Examples of Dynamic PWM Output

@ Duty Cycle (CnCAPmH) with IPWMm = 0, PAMDYN = 1, CnH = 47(0x2F).

\ \
[ [
Period : 48 / Fpca I I
| |

|
|
100% (00) !

83% (08)

50% (24)

17% (40) L
2% (47) J L

# Duty Cycle (CnCAPmH) with IPWMm = 1, PWAMDYN = 1, CnH = 47(0x2F).

100% (00) Period : 48 / Fpca

83% (08)

50% (24)

17% (40)
2% (47)

() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [66]
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6.11. ADC (Analog-to-Digital Converter)

@ 8-channel 10-bit ADC (SAR Type)
@ Max. 400ksps(samples per sec.) @ Fyp- = 20MHz & 3.3V

v'/ADCSEL (EDh) : ADC Clock and MUX Selection Register

v’ ADCON (EFh) : ADC Control & ADC Result Low Register
| ADIV2 | ADIV1 | ADIVO | - | - | ADCS2 | ADCS1 | ADCS0 |

|AD_EN |AD_REQ|AD_END| ADCF | - | - | SAR1 | SARO |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R(1) R/W(0) R/W(0) R/W(0)
v'/ADCHEN (ECh) : ADC Input Channel Enable Register v ADCR (EEh) : ADC Result High Register

| ADCHEN.7 | ADCHEN.6 | ADCHEN.5 | ADCHEN.4 | ADCHEN.3 | ADCHEN.2 | ADCHEN.1 | ADCHEN.O |

| SAR9 | SAR8 | SAR7 | SAR6 | SARS | SAR4 | SAR3 | SAR2 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

ADCSEL[2:0] ADCON.7 ADCON.6

ADSEL[7:5] System Clock
ADCS2 | AD_EN | |AD_REQ| e l
ADCS1 -
ADCHEN.0 ADIV1 —>| Clock Divide |
ADCSO0 Control
Circuit ADIVO -
¢ ADC

y ADCON.5
0 y

ADCO —o//o—> - e ) —>|AD END|

(P1.0) I Successive =

Approximation ADCON.4
) Register »| ADCF |
ADC1 " O—» Analog
P1.1 Comparator ADC Interrupt Fla
L4 . Analog SAR[9:0] e
L]

O MUX D/A Converter |«

ADCHEN.7 SAR[9:2] SAR[1:0]
A 4 A 4

: ADCR ADCON
ADCT — o o oy Ve |EREELEE || L]
(PL.7) R
@) CORERIVER Semiconductor Co., Ltd. MIDAS2.0 Family [67]
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6.11. ADC : Conversion Timing

AD_EN } Set by S/W
AD_REQ Set by S/W + * Cleared by H/W

4F
AD_END | Y Cleared by H/W Nﬂcﬂ * Set by H/W
| . .
| | |
I I —\ | -
vaiasi ¢ ) ERID O 0 0 0 0 6 6 € O (i G
la ale »le »
-« Ll V" L |
I SR (4Fx00) X 10 bits = 40Fp0c SFioc |
50F poc _
ADCF 4 Set by H/W

A

ADC Interrupt

v AD_EN : AD Conversion Enable Signal.

Set or Cleared by S/W. [An Example of ADC Conversion Table]

v AD_REQ : AD Conversion Request Bit. Divide 1 Sample
Set by S/W and Cleared by H/W. osc (ADCSEL[7:5]) Faoc T (1/Faoc) Conversion Time
This bit must be set again for every sample conversion. 000 (0SC/2) 20MHz 50ns 2.5Us

v AD_END : Set or Cleared by H/W.

Cleared when the conversion is started. 001 (0SC/4) | 10MHz 100ns 5.0us
Set when the conversion is finished. 23'\43”; 010 (0SC/8) 5MHz 200ns 10.0us
v ADCF : ADC Interrupt Flag. '
Set by H/W and Cleared by S/W. 011 (OSC/16) 2.5MHz 400ns 20.0us
You should clear ADCF bit in the ADC interrupt routine. 100 (0sC/32) | 1.25MHz 800ns 40.0us
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [68]
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6.12. Interrupt : 16 Sources / 4-level Priority

¢ Interrupt Sources : Timer 0/1/2, UARTO/1, PCAQ/1,

ADC, WDT, LVD, 6 External.

* Interrupt SFR’s (refer to Appendix B : SFR Description)

v TCON (88h
& 4level Interrupt Priority (88h) | TF1 | TR1 | TFO | TRO | IE1 | ITt | IEO | IT0 |
v EXIF (91h) | IE5 | IE4 | IE3 | IE2 |XT/RL|RGMO| RGSL| BGS |
[Interrupt Vector Address] v IE  (A8h) | EA |EADC| ET2 | ES | ET1 | EX1 | ETO | EX0 |
Interrupt Priority v EIE  (E8h) |epca1i|epcao| Est |EwDT| EXS | BEX4 | BX3 | EX2
HIGH Sources Address Level | | | | | | | | |
LVD 0033h Highest |— NMI v IP  (B8h) | = |PADC| PT2 | PS | PT1 | PX1 | PTO | PX0 |
INTO 0003h 4 Levels
TFO 000Bh 4 Levels v IPH (B7h) | - |PADCH| PT2H | PSH | PT1H | PX1H | PTOH | PXOH |
INTL 0013h 4 Levels VEIP  (F8h
X2
TF1 001Bh 4 Levels 8052 (F8h) |PPCA1|PPCAO| PS1 |PWDT| PX5 | PX4 | PX3 | P |
RI+TI 0023h 4 Levels ¥ ' WDCON (D8h) | - | por | epr | prr | worr | wrrr | ewr | rwr |
TF2 002Bh 4 Levels
ADC 003Bh 4 Levels .
Interrupt Vector Generation Flow
INT2 0043h 2 Levels [Interrup 1
INT3 004Bh 2 Levels :t
INT4 0053h | 2Levels Individual| Global
S For i Interrupt
INT5 005Bh | 2 Levels Interrupt o [INEEMTUPLL JJ"e oo Enaple |—s] PIOMtY | f POling &1 - (AELP
Sources L Flag bItS A . bItS VeCtOr
WDT 0063h 2 Levels ° bits bits Generation 0003h
RI+TIL | 006Bh | 2 Levels N oXon [Looo3n |
PCAO 0073h 2 Levels [ 10 ] [ exo 1| ea ] PX0 [ 0003h ]
PCA1 007Bh 2 Levels
[Response Sequence]
Sample & Flag Set Polling LCALL | Service Routine |
A
Last Cycle & High Priority & Not-update Interrupt Register
A . . 69
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [69]
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6.12. Interrupt Functional Description

Eae |
Interrupt Enable Bits Highest Interrupt
LVD (Power Fail) I PFI |——| EPFI I ~ 3 T Level
-EA High  Low Llick Deiowib,
4 Priority Priority 11 n — High Priority Lowest
TNTO oy IE0 |——>| EXO |—o".’o——| PXOH | Px0 | = Olo—rt> , :
, 10— |
Timer/Counter O I TFO I——>| ETO I—o’i/o——| PTOH | PTO :' 0155 >,
_ . Tl >
! 10— |
|NT1—0);' IE1 I——>| EX1 I—o’fo——' PX1H | Px1 II 01 00 s I
AX | | 11, =
Timer/Counter 1 | TFL |——>| ET1 |—o',/o——| PTIH | PT1 :' 0155 > . -
' 11 >
- LRI 1 10— | —
UARTO » ES o“o—+— psH | ps | 01 > =
— T :D L= E — 00 >, =
. | ) 1001—> ~ =
Timer/Counter 2 l TF2 I——>| ET2 :o——| PT2H | PT2 :I 00 el E
. = >
! 10— °
ADC IADCF |——>| EADC ,O——|PADCH PADC ;' 0155 <IN =~ Interrupt
l ™ = Vector
1 1 N =8
w} e (el H W
P | 1 _ «Q
INT3 63 | 86 oo P | 0 >, 7
! ®
i o 1 1 ~ o
|NT4 IE4 I——>| EX4 I G pxa | 0 >, 2
! — ®
[ ! 1 -~ S
T Ny e oy S N ©
| 1 ~
WDT IWDIF |——>| EWDTI oTo pwoT | 0 >,
— RIL — o":/ 1 Lo >
> | o psi | >,
UART1 — :D ES1 | | )
PCAO } CFO |——>| EPCAOI 070 PPCAO': 0 a
1
| |_ | [opens —= 0 >
PCA1 CF1 EPCA1 7o prcAl | o
l _’| | ' — | Low Priority
i [ ' 70
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [70]
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6.13. Reset Circuit : 3 Reset Sources

4 LVD(POR) Reset v WDCON (D8h) : Watchdog Timer & Power Status Register
v Power-on Reset when power is turned on.
v Power-fail Reset when the supply voltage is

| - | POR | EPFI | PFI |WDIF | WTRF| EWT | RWT |

below the threshold voltage (Vrq)- R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O)
@ External RESET Pin ® WTRF : Watchdog Timer Reset Flag.
® EWT : Watchdog Timer Reset Enable.

v/ RESET Pin must be held “H” for min. 24 clocks period.

€ WDT Reset : Enable or disable by S/W

4 Once triggered by any one of reset sources,
the internal reset of MiDAS2.0 remains high for at least

128 clocks.
POR J L
Vip = o » LVD RESET
m A N Generation
RESET —» External RESET - L :D_, Internal RESET
Generation (Min. 128 clocks)
| | (Min. 24 Clocks Period)
WTRF
ﬂk
WDT I L| Delay | | WDTRESET
Clock 27 bits Counter 512 Clocks Generation _,_|_
T EWT
Initialize
f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [71]
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6.14. Clock Circuit

€ System Clock Sources € Disable of the Internal RING Oscillator
v External Oscillator or Crystal v If RINGON is cleared.
v' Internal Ring Oscillator v" When MCU is in stop mode and WDT is not active.
@ Disable of External Clock (Crystal or External Oscillator) ¢ Wake-up from stop by WDT
v’ If XTOFF is set. v' WDT is active in stop mode if EWT is set or WDT
v" When MCU is in stop mode and WDT is not active. interrupt is enabled.

v" In this case, the clock of WDT is alive during stop mode.

OSCICN[1:0
IE.7 OSCICN.2 DIV1
RINGON DIVO

’_'} Divider
Internal

RING Oscillator

RCLK

STATUS.4

XTuP SYS_CLK
4@0—» Peri. Clock

Clock Stable XCLK System
Circuit > Clock
Sl T (16-bit Counter) Generation
0—4®—> CPU Clock
[xtre | | o | | oo |
EXIF.3 PCON.1 PCON.0
f') CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [72]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131506/gc80c590ae.html

6.14. Clock Circuit : SFR

v 1E (A8h) : Interrupt Enable Register

| EA |EADC| ET2 | ES | ET1 | Ex1 | ETO | EX0 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® EA : Global interrupt enable

v EIE (E8h) : Extended Interrupt Enable Register

| - | - | - |EWDT|EX5|EX4|EX3|EX2|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® EWDT : Watchdog timer interrupt enable

v/ PCON (87h) : Extended Interrupt Enable Register

| SMOD1 | SMODO0 | - | POF | GF1 | GFO | PD | IDL |
R/W(0) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® PD : Power-down (Stop) mode enable.
e IDL : IDL mode enable

v/ EXIF (91h) : External Interrupt Flag Bit Register

| IE5 | IE4 | 1E3 | 1E2 |XT/RG|RGMD| RGSL| BGS |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R(0) R/W(0) R/W(1)

® XT/RG : System clock selection.
0 = Internal RING oscillator is selected as system clock.
1 = External clock is selected as system clock.

r)CORERIVER Semiconductor Co., Ltd.
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v PMR (C4h) : Power Management Control Register

I R T e
R/W(0) R/W(0)

® XTOFF  : 1 = External crystal oscillator disable.
0 = External crystal will restart (Default).

v/ STATUS (C5h) : Crystal Status Register

L1 -] - Jawe] -] -] ||

R(1)

® XTUP : Crystal oscillator warm-up status.
It represents if the crystal clock is stable(1) or not(0).
Cleared by H/W if XTOFF is set or if PD is set and
WDT is not enabled.
Set by H/W after crystal stabilization time.

v OSCICN (C6h) : Internal RING Oscillator Control Register

| . | - | - | - | - |RINGON|DIV1|DIVO|
R/W(1) R/W(0) R/W(0)

® RINGON : Internal RING oscillator operates.
0 = Internal RING oscillator disable.
Don't clear RINGON bit when XTRG = 0.
@ DIV1, DIVO : RING oscillator divider.
[0,0] = Faing/ 1 [0,1] = Frng/ 2
[1,0] = Fang/ 4 [1,1] = Frna/ 8
Fring = 2.8 MHz (at room temp. 3.3V +/- 15%)

v WDCON (D8h) : Watchdog Timer & Power Status Register

| o | POR | EPFI | PFI |WDIF | WTRF| EWT | RWT |
RMW() RMW(0) R/W(1) RMW() R/W(0) RMW(O) R/W(0)

® EWT : Watchdog timer reset enable

MiDAS2.0 Family [73]
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6.14. Clock Circuit : Guideline for Configuration

@ Crystal Oscillator € Oscillator Module € Internal Ring Oscillator
MiDAS MiDAS MiDAS
XTAL2 XTAL2 XTAL2
———X X X
RING
XTAL1 XTAL1 XTAL1IZI 0SC

g g Oscillator Module RC Oscillator

() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [74]
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6.15. Power Management : 3 Modes

@ Active Mode  : The CPU and The Peripherals operate.

¢ Idle Mode : The CPU is gated off from the clock signal.
Only the Peripherals operate.

v Wake-up by activating any interrupt. The CPU resumes.
v Wake-up by activating any reset. The CPU restarts..

¢ Stop Mode : The CPU and Peripherals are stopped.

v Wake-up by activating external interrupt 0 or 1 (level detect)
The CPU resumes.

v Wake-up by activating all kinds of resets. CPU restarts.

v Wake-up by activating WDT interrupt or reset.

If WDT remains enabled, either the crystal oscillator or
the ring oscillator will operate during the stop mode.
v" To prevent malfunction of I/O ports during wake-up, it is
recommended to execute the NOP instruction twice after the
PD bit of PCON is set to 1.

ve ‘v
XTAL2 XTAL1

v PCON (87h) : Power Control Register

r)CORERIVER Semiconductor Co., Ltd.

Downloaded from Elcodis.com electronic components distributor

| SMOD1 | SMODO | - | POF | GF1 | GFO | PD | IDL |
R/W(0) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® PD : Stop Mode (Power-down) Enable.
e IDL : IDLE Mode Enable.

¢ Wake-up from stop mode
v The crystal oscillator was used before invoking stop mode

and WDT is disabled : External interrupt signals must be
held ‘0’ for at least (216 + 8) clock cycles. The internal
MCU clocks will be activated after the 16-bit crystal
stabilization counter overflows.

An User set RGSL(EXIF.1) bit. It enables the MCU
immediately to wake up using the internal ring oscillator.
After the stabilization counter overflows, XTAL clock will
be available again.

v" The ring oscillator is available without stabilization. In this

case, external interrupt signals should be held 0’ is for at
least 8 clock cycles, implemented by executing the NOP
instruction twice, to enter the interrupt service routine.

Peripheral

(Interrupt / Timer / UART /
ADC / PCA / WDT / PORT)

» CPU

MiDAS2.0 Family [75]
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6.16. ISP (In-System Programming)

¢ Code memory (62KBytes) can be programmed using EJTAG in target system.
¢ EEPROM (2KBytes) can be programmed using EJTAG in target system.

¢ EJTAG Port
v VDD, VSS, MDS_SCK, MDS_SDA, PSEN

v
S

[1SP Pin Configuration
In GenlCE52/MiDAS2.0]

Voo (+3.3V)
Ves (GND)
MDS_ SCK
PSEN
MDS_ SDA

GENICE

Equipment

MDS Bridge

() CORERIVER Semiconductor Co., Ltd.
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VDD
VSS
MDS_SCK
PSEN

MDS_SDA

Target System

MiDAS2.0 Family
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6.16. ISP : Command Set

Command Function
Blank @ Check the blank status of the device currently connected.
@ Erases the device’s memory.
@ Performs an erase chip, the device's memory, both code and data.
Erase Chip ¢ Code : Flash
« User data : EEPROM
« Information data : Lock bits, RING option, PGM/ERS time (ISP & Parallel)
@ The device will be blank and in a programmable state.
@ Reads in the device’s memory.
Read Code/EEPROM
@ The results from the read are loaded into the CORERIVER ISP software’s buffer and displayed on the screen.
Write Chip/EEPROM | @ Writes all memory locations in the CORERIVER ISP software’s buffer out to the device’s memory.
@ Compares the CORERIVER ISP software buffer with the device’s internal memory.
Verify Chip @ If the buffers are found to be exact replicas of the device’s memory, a success result is returned.
@ If there are any differences, a failure result is returned along with the total number of mismatched bytes.
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [77]
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6.17. 1AP (In-Application Programming)

€ IAP function is provided for the applications which need to save operation data/status in nonvolatile memory (on-
chip EEPROM) or to update application code (on-chip FLASH) by itself.
v" Code memory(62KB) can be programmed or erased during the operation of MCU.
v" EEPROM(2KB) can be programmed or erased during the operation of MCU.
€ IAP erase byte routine (code/EEPROM) uses on-chip XRAM area(0600h~06FFh).
v If user software uses XRAM area(0600h~06FFh), the contents must be backup.
€ Program/Erase time
v Program : 50us except for IAP code execution time.
v" Erase : 10ms except for IAP code execution time.
@ Program/Erase unit
v" Program : 1 byte
v Erase : 1 byte or 1 sector (256 bytes)
¢ IAP SFR
v FAEN : IAP routine Access Enable (default value = 0x00)

v FAEN (F7h) : IAP Routine Access Enable Register

L1 - T -1 -] -] -] - [eusnee
R/W(0)

® FLASH_AEN : IAP Routine Access Enable

f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [78]
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6.17.

IAP : Function Set

Downloaded from Elcodis.com electronic components distributor

@ AP call address
v FFFOh
€ IAP return value
v' Success : [ACC] 8Xh
v Program Fail  : [ACC] FCh
v Address fail : [ACC] FDh
v" Lock fail : [ACC] FEh
v" Command fail : [ACC] FFh
€ Before calling IAP function, FLASH_AEN flag in FAEN SFR must be set.
€ After executing IAP function, the value of PSW SFR can be changed.
@ During "Byte Erase” IAP functions, the part of External RAM (0600h~Q6FFh) is used.
v If user software uses External RAM area(0600h~06FFh), the contents must be backup.
€ Any interrupt service routine will not be executed in time since the CPU is suspended for tens of milliseconds
during executing an IAP function (Program/Erase).
Call Command Function B ACC DPTR Used XRAM Return Value
Address Area (ACC)
Program Program Code Byte 3h | Programmed code | Flash address No 83h/FCh/FDh/FEh/FFh
Program EEPROM Byte | 6h | Programmed data | EEP Address No 86h/FCh/FDh/FEh/FFh
Erase Code Sector ih Don't care Sector Address No 81h/FDh/FEh/F2
FFFon Erase Erase Code Byte 2h Don't care Flash Address | 0600h ~ 06ffh | 82h/FDh/FEh/FFh
Erase EEPROM Sector 4h Don't care Sector Address No 84h/FDh/FEh/FFh
Erase EEPROM Byte 5h Don't care EEP Address | 0600h ~ 06FFh | 85h/FDh/FEh/FFh
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [79]
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6.17. IAP : Coding Flow

[Example Code : Program FLASH]

Set IAP P MOV B, #03h ;1AP function setting
et EEIEIErs MOV A, #55h ;Programmed data
1 MOV DPTR, #08000h ;Programmed address
FLASH_AEN Flag Set MOV FAEN, #01h ;1AP routine access enable
v
Call 1AP Routine (FFFOh) CALL OFFFOh ;Call IAP routine
\ 4
FLASH_AEN Flag Clear MOV FAEN, #O00h ;:IAP routine access disable
Check IAP Return Value CINE A, #83h, IAP_FAIL ;Check return message
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [80]
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7. Strong Points

¢ MiDAS 2.0 can reduce EMI by removing the needless swing of ALE signal.
v You can enable/disable ALE signal by changing the value of ALEOFF bit (SFR PMR.2).

€ User can reduce system cost by removing needless decoupling capacitors while maintaining the EMI.
€ On-chip POR (Power On Reset) can reduce system cost by removing needless capacitor or even resistor.

Conventional MCU CORERIVER MCU
+:: Cap. is not needed
RESET F RESET
10 kOhms Resistor is not needed
On-Chip POR
External POR Circuit
@) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [81]
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8. Recommended Power Slope

€ The supply voltage slope must be in the range from 0.0V/us to 1.0V/500us. (3.3V/1.65ms)
(That is, the supply voltage should be increasing monotonically until it reaches to the normal range.)

33V T T T T T TS TS s s s s s m s m 2
\ Power Slope
v T
[ [
500 us 1.65 ms
() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [82]
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9. Absolute Maximum Ratings

€ Absolute Maximum Ratings

Symbol Parameter Rating Unit

Voo DC supply voltage -0.3t0 3.8 \Y
3.3V 1/0 -0.3 to V0.3
Vin DC input voltage \Y
5V-tolerant -0.3t0 5.5

Iy DC input current +10 mA

Terg Storage temperature -40 to 125 °C
€ Recommended Operating Conditions

Symbol Parameter Rating Unit
Voo DC supply voltage 3.0t0 3.6 \Y
Ty Industrial temperature range -20 to 85 oC

¢ Notes

v All electrical characteristics are applied to digital cell blocks without any analog core.

f') CORERIVER Semiconductor Co., Ltd.
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10. DC Characteristics (5V Tolerant 1/0)

_
Vpp = 3.3 £ 0.3V, VEXT =5V £ 0.25V, T, = -20 to 85 °C
(In case of PO, P1, P2, P3, RESET, PSEN, ALE, EA, MDS_SCK, MDS_SDA)
Symbol Parameter ] Condition ] Min. Typ. Max. Unit
v High level input voltage°t! v
™ [ LveMos interfaceote! [ [ 20
v Low level input voltage v
. [ LveMos interface 0.8
VT Switching threshold LVCMOS 1.4 Vv
VT+ Schmitt trigger, positive-going threshold LVCMOS 2.0 \
VT- Schmitt trigger, negative-going threshold LVCMOS 0.8 V
High level input current
Iy Input buffer (except RESET) Vo = V. -10 10 uA
Input buffer with pull-down (RESET) = 7oo 10 30 60
Low level input current
In Input buffer (RESET, ALE, P0) Ve 2V -10 10 uA
Input buffer with pull-up (Remainder) s -60 -30 -10
v High level output voltage y
oH l Output buffer [ loy = -6mMA 2.4
v Low level output voltage v
o [ output buffer o = 6MA 0.4
Toz Tri-state output leakage current Vour = Vss or Vpp -10 10 uA
o Voo = 3.6V, Vo = Vpp 55
I h A
0s Output short circuit current Voo = 3.6V, Vo = Ves o5 m
Iop Quiescent supply current Vi = Vgs Or Vpp 10QNote2 UA
Cin Input capacitanceMot3 input & bidirection buf. 4 pF
Cour Output capacitance'ote3 Any output buffer 4 pF
Note 1 : All 5V tolerant inputs have less than 0.2V hysteresis.
Note 2 : This value may vary according to the customer application.
Note 3 : This value exclude package parasitic capacitances.
(MZORER’WER Semiconductor Co., Ltd. MiDAS2.0 Family [84]
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10. DC Characteristics (Normal 1/0)

_
Vpp =3.3+0.3V,T,=-20to 85°C
(In case of XTAL2, P4, P5, P6, P7, P8, P9)
Symbol Parameter [ Rating Min. Typ. [ Max. Unit
v High level input voltage Y
™ [ Lvemos interface [ 2.0 [
v Low level input voltage y
. [ LveMOs interface 0.8
VT Switching threshold LVCMOS 1.4 Vv
VT+ Schmitt trigger, positive-going threshold LVCMOS 2.0 \
VT- Schmitt trigger, negative-going threshold LVCMOS 0.8 \
I High level input current A
" [ 1nput buffer [Viy = Voo -10 [ 10 !
I Low level input current A
L l Input buffer with pull-up [ Vv = Ves -60 -30 [ -10
High level output voltage
v Output buffer (XTAL2) loy = -5mA v
oH Output buffer (P4) loy = -6mMA 2.4
Output buffer (P5, P6, P7, P8, P9) loy = -20mMA
Low level output voltage
v Output buffer (XTAL2) lo. = 5mA v
o Output buffer (P4) o, = 6MA 0.4
Output buffer (P5, P6, P7, P8, P9) lo. = 20mA
Toz Tri-state output leakage current Vour = Vss or Vpp -10 10 uA
s Output short circuit current zzz ; 22& xz ; zzs = 25 mA
Iop Quiescent supply current Vi = Vs or Vpp 10QNote2 UA
Cin Input capacitanceMot3 input & bidirection buf. 4 pF
Cout Output capacitance'ote3 Any output buffer 4 pF
Note 1 : All 5V tolerant inputs have less than 0.2V hysteresis.
Note 2 : This value may vary according to the customer application.
Note 3 : This value exclude package parasitic capacitances.
('yCORER’WER Semiconductor Co., Ltd. MiDAS2.0 Family [85]
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11. AC Characteristics

* T, =-20°C —~ +85 °C unless otherwise specified.

Value
Parameter Symbol Pin Conditions Unit
Min. Typ. Max.

Operating Frequency Fosc XTAL1, XTAL2 Vpp = 3.3V £ 10% - - 40 MHz
RESET Input Width tret RESET Vpp = 3.3V £ 10% 24 - - Fosc
External Interrupt

= 3.3V + 109 - -
Input Width tiny External Interrupt| Vpp = 3.3V £ 10% 4 Fosc
< st >
0.8Vpp - = 0.8Vpp
RESET / R
L Ut >
0.8Vpp - 3S 0.8Vpp
External Interrupt Pin /- 0.2Vpp N 7 0.2Vpp
Ut
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [86]
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12. ADC Characteristics

.
@ DC Electrical Characteristics
Characteristics Symbol Min. Typ. Max. Unit Conditions
Resolution - - 10 Bits
Differential Linearity Error DLE - +0.5 +1.0 LSB Fosc = 40MHz
Integral Linearity Error ILE - +1.0 +2.0 LSB (Fapc = 20MHz)
Offset Voltage Error (top) EOT - +2.0 +4.0 LSB
Offset Voltage Error (bottom) EOB - +2.0 +4.0 LSB
Channel to Channel Mismatch ) - +1/4 LSB 8-channel
Analog Input Voltage AIN 0 VDD vV
€ AC Electrical Characteristics
Characteristics Symbol Min. Typ. Max. Unit Conditions
Conversion Rate fao - - 400 KSPS Fosc = 40MHz
Conversion Time to 2.5 - - us (Fapc = 20MHz)
Is=I(VDDA)+I(VDDD)+I(REFP)
. Is - 1 1.5 mA Power Load Cap : 10uF//0.1uF
Dynamic Supply Current Output Load Cap. = 1pF
Isd - 0.1 0.5 UuA At Power down
Power Dissipation Pd - 3.3 5.4 mwW During A/D operation
wer Dissipati
i Pdd - 0.33 1.8 uw At Power Down
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [87]
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13. Package Dimensions : 44-PLCC

L

Seating Plane

P) CORERIVER semiconductor Co., Ltd.
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Symbol Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.

A 0.165 - 0.180 4.191 - 4.572
A 0.020 - - 0.508 - -

A 0.145 0.150 0.155 3.683 3.810 3.937
b 0.026 0.028 0.032 0.660 0.711 0.813
b 0.013 0.017. 0.021 0.330 0.432 0.533
c 0.008 0.010 0.014 0.203 0.254 0.356
D 0.648 0.650 0.658 16.460 16.510 16.710
E 0.648 0.650 0.658 16.460 16.510 16.710
e 0.050 BSC 1.27 BSC

Gy 0.590 0.610 0.630 14.986 15.494 16.002
Ge. 0.590 0.610 0.630 14.986 15.494 16.002
Hp 0.680 0.690 0.700 17.272 17.526 17.780
He 0.680 0.690 0.700 17.272 17.526 17.780
L 0.090 0.100 0.120 2.296 2.540 3.048

Notes:

1. Dimension D * E do not include interlead flash.

2. Dimension b, dose not include dambar protrusion/intrusion.
3. Controlling dimension: Inches

4. General appearance spec. should be based on final visual inspection spec.

MiDAS2.0 Family
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13. Package Dimensions : 44-MQFP

Seating Plane a

() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family
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[44-MQFP]
Symbol Dimension in Inches Dimension in mm

Min. Nom. Max. Min. Nom. Max.
A - - 0.091 - - 2.30
A 0.002 - 0.006 0.05 - 0.15
A 0.077 0.081 0.085 1.95 2.05 2.15
b 0.012 0.015 0.018 0.30 0.37 0.45
D 0.394 BSC 10.00 BSC
E 0.394 BSC 10.00 BSC
e 0.031 BSC 0.80 BSC
Hy 0.520 BSC 13.20 BSC
He 0.520 BSC 13.20 BSC

E| He L - 0.063 N - 1.60 -
L 0.024 0.031 0.039 0.60 0.80 1.00
a 0° - 8° 0° - 8°
c 0° - - 0° -
Notes:
1. Dimension D * E do not include interlead flash.
r 2. Controlling dimension: Inches
3. General appearance spec. should be based on final visual inspection spec.
A
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Package Dimensions : 64-PDIP

N S
i 1"
Al A Base Plane
L Seating Plane
B e,
> B,
Symbol Dimension in Inches Dimension in mm
U Min. Nom. Min. Max.
A - - - - 5.080
A 0.020 - - 0.508 - -
A 0.135 0.150 0.165 3.420 3.810 4.190
B 0.015 0.018 0.022 0.381 0.457 0.559
B 0.035 0.040 0.045 0.889 1.016 1.143
C 0.009 0.010 0.012 0.229 0.254 0.305
D 2.260 2.273 2.280 57.400 57.730 57.910
E 0.750 - 0.775 19.050 - 19.690
E 0.660 0.670 0.680 16.760 17.020 17.270
e 0.070 BSC 1.780 BSC
L 0.120 - 0.135 3.048 - 3.430
a 0° - 15° 0° - 15°
€ 0.630 0.650 0.670 16.000 16.510 17.010
S 0.047 0.052 0.057 1.19 1.32 1.45
Notes:

. Dimension D Max. & S include mold flash or tie bar Burns.
. Dimension E, dose not include interlead flash.

. Dimension B, does not include dambar protrusion/intrusion.

1
2
3. Dimension D & E, include mold mismatch and are determined at the mold parting line.
4
5

. General appearance spec. should be based on final visual inspection spec.

() CORERIVER Semiconductor Co., Ltd.
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13. Package Dimensions :

64-LQFP

Seating Plane N A

() CORERIVER Semiconductor Co., Ltd.
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MiDAS2.0 Family

[64-LQFP]
Symbol Dimension in Inches Dimension in mm

Min. Nom. Max. Min. Nom. Max.
A - - 0.063 - - 1.60
A 0.002 - 0.006 0.05 - 0.15
A 0.053 0.055 0.057 1.35 1.40 1.45
b 0.007 0.009 0.011 0.17 0.22 0.27
D 0.394 BSC 10.00 BSC
E 0.394 BSC 10.00 BSC
e 0.020 BSC 0.50 BSC
Hy 0.472 BSC 12.00 BSC
He 0.472 BSC 12.00 BSC

He L - 0.039 N - 1.00 -
L 0.018 0.024 0.029 0.45 0.60 0.75
a 0° - 7° 0° - 7°
c 0° - - 0° - -
Notes:
1. Dimension D * E do not include interlead flash.
2. Controlling dimension: Inches
E 3. General appearance spec. should be based on final visual inspection spec.

[91]
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13. Package Dimensions :

64-TQFP

Seating Plane N A

() CORERIVER Semiconductor Co., Ltd.
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[64-TQFP]
Symbol Dimension in Inches Dimension in mm
Min Nom. Max. Min. Nom. Max.
A - - 0.047 - - 1.20
A 0.002 - 0.006 0.05 - 0.15
A 0.037 0.039 0.041 0.95 1.00 1.05
b 0.007 0.009 0.011 0.17 0.22 0.27
D 0.394 BSC 10.00 BSC
E 0.394 BSC 10.00 BSC
e 0.020 BSC 0.50 BSC
Hp 0.472 BSC 12.00 BSC
He 0.472 BSC 12.00 BSC
He L - 0.039 N - 1.00 -
L 0.018 0.024 0.029 0.45 0.60 0.75
a 0° - 7° 0° - 7°
c 0° - - 0° - -

Notes:

1. Dimension D * E do not include interlead flash.
2. Controlling dimension: Inches
3. General appearance spec. should be based on final visual inspection spec.

MiDAS2.0 Family
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13. Package Dimensions : 100-TQFP

| Hy »
B b [100-TQFP]
Symbol Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A - - 0.047 - - 1.20
A 0.002 - 0.006 0.05 - 0.15
A 0.037 0.039 0.041 0.95 1.00 1.05
b 0.007 0.009 0.011 0.17 0.22 0.27
D 0.551 BSC 14.00 BSC
E 0.551 BSC 14.00 BSC
e 0.020 BSC 0.50 BSC
Hp 0.630 BSC 16.00 BSC
He 0.630 BSC 16.00 BSC
L - 0.039 - - 1.00 -
L 0.018 0.024 0.029 0.45 0.60 0.75
TQ F P a 0° - 7° 0° - 7°
el n c 0 - - 0° -

100 pins

Notes:
1. Dimension D * E do not include interlead flash.
2. Controlling dimension: Inches
3. General appearance spec. should be based on final visual inspection spec.

Seating Plane

() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [93]
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14. Product Numbering System

GC X X X XXX X X -

General Core
MCU Series
Core Type
8 =8bhits
16 = 16 bits
32 =32 bits
=
ROM Type
0 = ROMless
1 = Mask ROM
7 = EPROM
8 = EEPROM
9 = FLASH
=
Operating Voltage
C = Common
(2.7V ~5.5V)
L = Low Voltage
(1.2v ~2.7V)
=
ROM Size
320 = ROMless
500 = 2KB
501 = 1KB
510 = 4KB
520 = 8KB
54X = 16KB
58X = 32KB
59X = 64KB
=

() CORERIVER Semiconductor Co., Ltd.
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X XX XXX X X

MiDAS2.0 Family

Version P = Pb-Free
Temperature
C = 0°C~ 70°C
1 = -20°C — 85°C
E =-40°C — 85°C
A  =-40°C ~ 125°C
- =
Package Pins
- =
Package Type
P =PDIP TS = TSSOP ML = MLF
SP = SPDIP LQ =LQFP WL = WLCSP
PL =PLCC MQ = MQFP W = Wafer Biz.
SO =SO0IC TQ =TQFP © = Chip Biz.
SS = SSOP CO =COB
- =
Application Custpm ROM Code
G = General (Gption
A =ADc =
B = Battery
L =LCD
U =USB
P = Printer
E = Edu./Toy
T = Telecom
H = Home Application
- =

[94]
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15. Supporting tools

MDS .
(Microprocessor Development System) Code Generation Tools
# In-Circuit Debugger @ Assembler & Linker for DOS &

Windows
@ Easy-to-Use GUI

@ Optimized Cross-C Compiler

/\
Application System User-Friendly ROM Writer
Development
€ On-board Implemented Various Environment @ Optional Parallel/Serial Program
Application
€ World Wide Programmable in
@ Various Sample Test Program Anywhere
ISP / 1AP
@ In-System Programming
@ In-Application Programming
f) CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [95]

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6131506/gc80c590ae.html

Appendix A : Instruction Set (1/19)

€ Note on Instruction Set and Addressing Modes

Notation

Descriptions

Rn

Register RO ~ R7 of the currently selected Register Bank (RBO ~ RB3).

direct

The address of 8-bit internal data location.
This could be an IRAM location (0x00 ~ 0x7F; 128 bytes) or a SFR (0x80 ~ OxFF).

@R1

8-bit IRAM location (0x00 ~ OxFF; 256 bytes) addressed indirectly through register RO or R1.

#data

8-bit constant included in instruction.

#datal6

16-bit constant included in instruction.

addri6

16-bit destination address.
Used by LCALL & LJIMP. The branch can be anywhere within the 64kbytes program memory address
space. (MiDAS1.1 Family : 4kbytes program memory)

addrill

11-bit destination address.
Used by ACALL & AJMP. The branch will be within the same 2kbytes page of program memory as the
first byte of the following instruction.

rel

Signed (2's complement number) 8-bit offset byte.
Used by SIMP and all conditional jumps. Range is -128 to +127 byte relative to first byte of the
following instruction.

Direct addressed bit n IRAM of SFR.

@) CORERIVER

Semiconductor Co., Ltd. MiDAS2.0 Family
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Appendix A : Instruction Set (2/19)

ADD A, <src-byte> | | 1 cycle = 4 clocks
Add
ADD A, Rn Encoding : HEX: 28h, #bytes: 1, Cycles: 1
Operation : » < A+ (Rn) |o|o|1|0|1|r|r|r|
ADD A, ORI Encoding : HEX: 26h, #bytes: 1, Cycles: 1
Operation : 6] < (M) + (RD)) |0|0|1|0|0|1|1|i|
ADD A, direct Encoding : HEX: 25h, #bytes: 2, Cycles: 2
Operation: (A) € (A) + (direct) loJo[1]o]o|1]o]1]| | direct addr |
ADD A, #data Encoding : HEX: 24h, #bytes: 2, Cycles: 2
Operation:  (A) € (A) + data loJo[1|o]o]1]o]0] [immediate datd]

ADDC A, <src-byte> |

Add with Carry

ADDC A, Rn Encoding : HEX: 38h, #bytes: 1, Cycles: 1
Operation : Q) € A+ @+ R |o|o|1|1|1|r|r|r|

ADDC A, @RI Encoding : HEX: 36h, #bytes: 1, Cycles: 1
Operation: (A) € (A) + (C) + ((RI)) loJo[1]1]o]a]a]i]

ADDC A, direct Encoding : HEX: 35h, #bytes: 2, Cycles: 2
Operation: (A) € (A) + (C) + (direct) loo[1]1]o[1]o]1] | direct addr |

ADDC A, #data Encoding : HEX: 34h, #bytes: 2, Cycles: 2
Operation: (A) € (A) + (C) + data loo]1][1]o]1]o]0] [immediate dat|

() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [97]
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Appendix A : Instruction Set (3/19)

SUBB A, <src-byte> I

Subtract with Borrow

SUBB A, Rn Encoding : HEX: 98h, #bytes: 1, Cycles: 1
Operation : A <@ -0 - R |1|0|0|1|1|r|r|r|

SUBB A, @RI Encoding : HEX: 96h, #bytes: 1, Cycles: 1
Operation: (A € (A - (© - (Ri)) |1]ofo[1]o]a]1]i]

SUBB A, direct Encoding : HEX: 95h, #bytes: 2, Cycles: 2
Operation : () < (A) - (©) - (direct) |1|0|0|1|0|1|0|1| | direct addr |

SUBB A, #data Encoding : HEX: 94h, #bytes: 2, Cycles: 2
Operation : ») € (A - (©) - data |1|0|0|1|0|1|0|0| |immediate datal

INC  <byte> |

Increment
INC A Encoding : HEX: 04h, #bytes: 1, Cycles: 1
Operation : » € (M) +1 |0|0|0|0|0|1|0|0|
INC Rn Encoding : HEX: 08h, #bytes: 1, Cycles: 1
Operation : (Rn) & (Rn) +1 |o|0|0|0|1|r|r|r|
INC @Ri Encoding : HEX: 06h, #bytes: 1, Cycles: 1
Operation: (R € (R)) + 1 [o]o[o]o[o]a]]i]
INC direct Encoding : HEX: 05h, #bytes: 2, Cycles: 2
Operation:  (direct) € (direct) + 1 loJo[o]o]o[1]o][1] | direct adar |
INC DPTR Encoding : HEX: A3h, #bytes: 1, Cycles: 1
Operation:  (DPTR) € (OPTR) + 1 [1]o[z]o]ofo]1 1]

() CORERIVER Semiconductor Co., Ltd. MIDAS2.0 Family 198]
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Appendix A : Instruction Set (4/19)

DEC  <byte> |

14h, #bytes:

18h, #bytes:

16h, #bytes:

15h, #bytes:

direct addr

Decrement
DEC A Encoding : HEX:
Operation: (A) € (A) -1 |o|o|o|1|o|1|o|o|
DEC Rn Encoding :
Operation : (Rn) < (Rn) -1 |0| | | | | |r| |
DEC @R Encoding :
Operation : (RD)) € (RD) -1 |0| | | | | |1| |
DEC direct Encoding :
Operation : (direct) € (direct) - 1 |o| | | | | |0|1| |
DEC DPTR Encoding : EX:
Operation:  (DPTR) € (DPTR) - 1 p||||||qq
MUL  AB |
Multiply
_ pa Encoding :
Operation : Eggi;¥ ) X ® |1| | | | | |0|0|
DIV  AB |
Divide
Encoding :
operation: (e € W/ ® REEOEREE]

() CORERIVER Semiconductor Co., Ltd.
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Abh, #bytes:

: Adh, #bytes:

: 84h, #bytes:

1,

Cycles:

, Cycles:

, Cycles:

, Cycles:

, Cycles:

, Cycles:

, Cycles:
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DA A

Decimal-adjust Accumulator for Addition

IF [[(A;-0)>9] v [(AC)=1]1]
THEN (Ayp) € (A )+6

IF [L(A;_)>9]1 v [(C)=11]
THEN (A;.) € (A, _)+6

Operation :

ANL <dest-byte>, <src-byte>

Logical AND for byte variables

ANL A, Rn

Operation : A) < (A ™ (Rn)

ANL A, @RI

Operation : » RGN (GI)))

ANL A, direct

Operation : A) < (A) N (direct)

ANL A, #data

Operation : A) < (A) N data

ANL direct, A

Operation : (direct) < (direct) ™ (A)
ANL direct, #data

Operation : (direct) < (direct) N data

() CORERIVER Semiconductor Co., Ltd.
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Encoding :
[2]2]o[1]o]a]o]o]

Encoding :
[o]e[o[[z]r[r]r]

Encoding :
[o]2o[2]ofa]a]i]

Encoding :
lo|1]o|1]o]1|o]1] | direct adar |

Encoding :
lo|1]o[1]o|1]o]0] [immediate datd|

Encoding :
lo|1][o|1]o]o]1]o] | direct adar |

Encoding :

HEX: D4h, #bytes: 1, Cycles:

HEX: 58h, #bytes: 1, Cycles:

HEX: 56h, #bytes: 1, Cycles:

HEX: 55h, #bytes: 2, Cycles:

HEX: 54h, #bytes: 2, Cycles:

HEX: 52h, #bytes: 2, Cycles:

HEX: 53h, #bytes: 3, Cycles: 3

|0|1|0|1|0|0|1|1| | direct addr ||immediate datal

MiDAS2.0 Family
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ANL  C, <src-bit> |

Logical AND for bit variables

ANL C, bit Encoding : : 82h, #bytes: 2, Cycles: 2
Operation: (C) € (C) ~ (bit) |1/o]o|o]o]o]1 |o|| bit addr |
ANL C, /bit Encoding : HEX: BOh, #bytes: 2, Cycles: 2
Operation: (C) € (C) "~ ~(bit) [1]o]1][1]0]0 |o|o|| bit addr |

ORL <dest-byte>, <src-byte> |

Logical OR for byte variables

ORL A, Rn Encoding : : 48h, #bytes: 1, Cycles: 1

Operation : Q) € (A v Rn) |0| | |0| | |r| |

ORL A, @RI Encoding : : 46h, #bytes: 1, Cycles: 1

Operation : » € (D) v (RI)) |0| | | | | |l| |

ORL A, direct Encoding : HEX: 45h, #bytes: 2, Cycles: 2

Operation:  (A) € (A v (direct) lo|1][o]o]o]1 |o|1| | direct addr |

ORL A, #data Encoding : HEX: 44h, #bytes: 2, Cycles: 2

Operation: (A) € (A) v data lo|1]o[o]o]|1]o]0] [immediate dat|

ORL direct, A Encoding : HEX: 42h, #bytes: 2, Cycles: 2

Operation : (direct) < (direct) v (A) |0|1|0|0|0|0|1|0| | direct addr |

ORL direct, #data Encoding : HEX: 43h, #bytes: 3, Cycles: 3

Operation : (direct) & (direct) v data |0|1|0|0|0|0|1|1| | direct addr ||immediate datal
() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [101]
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ORL C, <src-byte>

Logical OR for byte variables

ORL C, bit Encoding : HEX: 72h, #bytes: 2, Cycles:
Operation: (C) € (C) v (bit) lo|1][1]|1]o]o[1]o] | bit addar |
ORL C, /bit Encoding : HEX: AOh, #bytes: 2, Cycles:
Operation: (C) € (C) v ~(bit) |1]o]1][oo[o]o]o] | bit addr |

XRL <dest-byte>, <src-byte>
Logical Exclusive-OR for byte variables
XRL A, Rn Encoding : HEX: 68h, #bytes: 1, Cycles:
Operation : ()] € (A & Rm) |o|1|1|0|1|r|r|r|
XRL A, @RI Encoding : HEX: 66h, #bytes: 1, Cycles:
Operation:  (A) € (A) 8 (RiI)) lo[1]1]o]o]1]1]i]
XRL A, direct Encoding : HEX: 65h, #bytes: 2, Cycles:
Operation:  (A) € (A) @ (direct) lo|1][1]o]o]1|o]1] | direct adar |
XRL A, #data Encoding : HEX: 64h, #bytes: 2, Cycles:
Operation:  (A) € (A) ® data lo|1]1][o]o|1]o]0] [immediate datd|
XRL direct, A Encoding : HEX: 62h, #bytes: 2, Cycles:
Operation : (direct) € (direct) & (A) |0|1|1|0|0|0|1|0| | direct addr |
XRL direct, #data Encoding : HEX: 63h, #bytes: 3, Cycles: 3
Operation : (direct) € (direct) @ data |0|1|1|0|0|0|1|1| | direct addr ||immediate Datal
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CLR A |
Clear Accumulator Encoding : HEX: E4h, #bytes: 1, Cycles: 1
Operation: (A) € 0 |1]1][1]o]o]1]o]o]

CLR <bit> I

Clear bit
CLR c Encoding : HEX: C3h, #bytes: 1, Cycles: 1
Operation : © <0 |1|1|0|0|0|0|1|1|
CLR bit Encoding : HEX: C2h, #bytes: 2, Cycles: 2
Operation:  (bit) € 0 |1]1]o[oofo]1]o] | bit addr
CPL A |
Complement Accumulator Encoding : HE Fah, #bytes: 1, Cycles: 1
Operation : » € ~-(A) |1| | | | | |0|0|

CPL  <bit> |

Complement bit

CPL C Encoding : HEX: B3h, #bytes: 1, Cycles: 1
Operation : © € ~-(©) |1| | | | | |1 |1|
CPL bit Encoding : B2h, #bytes: 2, Cycles: 2
Operation:  (bit) € ~(bit) [1]|o[1]1]0]o0 |1|o|| bit addr |

() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [103]
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RL A
Rotate Accumulator Left
L A € A n=0~6
Operation : (Ag) pa (A:)
RLC A
Rotate Accumulator Left through the Carry flag
A € (A n=0~6
Operation : Ay < (©
© < (AD
RR A
Rotate Accumulator Right
L A < (AL n=0~6
Operation : (A) € (A
RRC A
Rotate Accumulator Right through the Carry flag
A < (AL n=0~6
Operation : A) < ©
© < (A
SWAP A
Swap nibbles within the Accumulator
Operation : A o (AL

() CORERIVER Semiconductor Co., Ltd.
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Encoding : HEX:

[o]o[1[o]ofo[]]

Encoding : HEX:

[ofo[1[1]ofo[]]

Encoding : HEX:

[o]o[o[o]efo[x]]

Encoding : HEX:

[ofo[o[1]ofo[]a]

Encoding : HEX:

[2]2[o]ofo[2]o]o]

23h, #bytes: 1, Cycles:

33h, #bytes: 1, Cycles:

03h, #bytes: 1, Cycles:

13h, #bytes: 1, Cycles:

C4h, #bytes: 1, Cycles:

MiDAS2.0 Family
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MOV <dest-byte>, <src-byte>

Move byte variable

MOV A, Rn

Operation : A) < (Rn)

MOV A, @RI

Operation : (A) €< ((RI))
MoV A, direct

Operation : (D)) & (direct)
MoV A, #data

Operation : A & data
MoV Rn, A

Operation : (Rn) SN GY

MoV Rn, direct

Operation : (Rn) < (direct)
MoV Rn, #data

Operation : (Rn) & data
MoV direct, A

Operation : (direct) € (A)

MOV direct, Rn

Operation : (direct) &« (Rn)

() CORERIVER Semiconductor Co., Ltd.
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Encoding : HEX: E8h, #bytes: 1,
[2]2[]ofa]r[r]r]

Encoding : HEX: E6h, #bytes: 1,
[2[2]2[o]ofz]a]i]

Encoding : HEX: E5h, #bytes: 2,
|1|1|1|O|0|1|0|1| | direct addr |

Encoding : HEX: 74h, #bytes: 2,
|0|1|1|1|0|1|0|0| meediate dat4

Encoding : HEX: F8h, #bytes: 1,
[2]z[z]a[@r[r]r]

Encoding : HEX: A8h, #bytes: 2,
|1|0|1|0|1|r|r|r| | direct addr |

Encoding : HEX: 78h, #bytes: 2,
|0|1|1|1|1|r|r|r||immediate dat4

Encoding : HEX: F5h, #bytes: 2,
[1|1][1|1]o]1|o]1] | direct adar |

Encoding : HEX: 88h, #bytes: 2,
|1|0|0|0|1|r|r|r|| direct addr |

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

MiDAS2.0 Family
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MOV direct, @Ri Encoding : HEX: 86h, #bytes: 2, Cycles: 2
Operation :  (direct) € ((Ri)) |1|o]oofo]1|a]i] | direct addr |

MoV direct, direct Encoding : HEX: 85h, #bytes: 3, Cycles: 3
Operation : (direct) €« (direct) |1 |0|0|O|0|1|0|1| |direct addr(src)l |direct addr(dest)l
MOV direct, #data Encoding : HEX: 75h, #bytes: 3, Cycles: 3
Operation : (direct) € data |0|1|1|1|0|1|0|1| | direct addr ||immediate datal
MOV @RI, A Encoding : HEX: F6h, #bytes: 1, Cycles: 1
Operation : (RD)) € ®» |1|1|1|1|0|1|1|i|

MOV @RI, direct Encoding : HEX: A6h, #bytes: 2, Cycles: 2
Operation:  ((Ri)) € (direct) |1]o[1]o]o|1]1]i]| | direct addr |

MoV @Ri1, #data Encoding : HEX: 76h, #bytes: 2, Cycles: 2
Operation : ((RD)) < data |O|1|1|1|O|1|1|i| |immediate Datal

MoV <dest-bit>, <src-bit> |

Move bit data

MoV C, bit Encoding : HEX: A2h, #bytes: 2, Cycles: 2
Operation:  (C) € (bit) |1]o]1][o]ofo[1]o] | bit adar |

MoV bit, C Encoding : HEX: 92h, #bytes: 2, Cycles: 2
Operation:  (bit) & (C) [1]o[o[1]o]o]1]o] [ bit addr |

() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [106]
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MOV  DPTR, #datal6 |

Load Data Pointer with a 16-bit constant

(DPTR) € data, Encoding : HEX: 90h, #bytes: 3, Cycles: 3

Operation:  (ppy,DPL) € (data,, 5,data,_) [1]o[o[1]o]o]o]o] [immed. data 15-g][ immed. data 7-0

MOVC A, @A + <base-reg> |

Move Code byte

MOvVC A, @A + DPTR Encoding : HEX: 93h, #bytes: 1, Cycles: 2
Operation : » < ((A) + (DPTR)) |1|0|0|1|0|0| 1|1|
MovC A, @A + PC
Encoding : HEX: 83h, #bytes: 1, Cycles: 2
L (PO) &« (PO) + 1
Operation : ) € ((A) + (POY) |1|0|0|0|0|0|1|1|
MOVX  <dest-byte>, <src-byte> I
Move External
MOVX A, @Ri Encoding : HEX: E2h, #bytes: 1, Cycles: 3
Operation : ») < ((R)) |1|1|1|0|0|0|1|i|
MOVX A, @DPTR Encoding : HEX: EOh, #bytes: 1, Cycles: 3
Operation : (G < ((OPTR)) |1|1|1|0|0|0|0|0|
MOVX @RE, A Encoding : HEX: F2h, #bytes: 1, Cycles: 3
Operation : (R € » |1|1|1|1|0|0|1|i|
MOVX @DPTR, A Encoding : HEX: FOh, #bytes: 1, Cycles: 3
Operation : ((OPTR)) € () |1|1|1|1|0|0|0|0|
() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [107]
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XCH A, <src-byte> I

Exchange Accumulator with byte variable

XCH A, Rn Encoding : HEX: C8h, #bytes: 1, Cycles: 1
Operation:  (A) © (Rn) [1|1]oo]a]r|r]r|

XCH A, ORi Encoding : HEX: C6h, #bytes: 1, Cycles: 1
Operation:  (A) < ((Ri)) [1]1]o]oo]z]1]i]

XCH A, direct Encoding : HEX: C5h, #bytes: 2, Cycles: 2
Operation:  (A) < (direct) |1]1]o]o]o|1]o]1] | direct addr

XCHD A, @Ri |

Exchange Digit

Encoding : HEX: D6h, #bytes: 1, Cycles: 1
Operation : (Asp) © (Ri)); |1|1|0|1|0|1|1|i|
PUSH direct I
Push onto stack
. (SP) €« (SP) + 1 Encoding : HEX: COh, #bytes: 2, Cycles: 2
Operation : - 9
- (P)) € (direct |1|1][o]o]o[o]o]o] | direct addr
POP  direct |
Pop onto stack
. (direct) € ((SP)) Encoding : HEX: DOh, #bytes: 2, Cycles: 2
O t :
R C ORI R COlE [1]1]o]1]o]o]o]o] [ direct adar |
() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [108]
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SETB <bit> |
Set bit
SETB c Encoding : HEX: D3h, #bytes: 1, Cycles: 1
Operation: (C) € 1 [1]1]o[1]o]o[1]1]
SETB bit Encoding : HEX: D2h, #bytes: 2, Cycles: 2
Operation:  (bit) € 1 |1]1]o]1]ofo]1]o] | bit addr
JC rel |
Jump if Carry is set
(PO) € (PC) + 2 Encoding : HEX: 40h, #bytes: 2, Cycles: 3
Operation:  y¢ ¢y = 1, then (PC) € (PC) + rel lo|1][o|o]o]o|o]o] |relative addr
JNC rel |
Jump if Carry is not set
_ PO € (PC) + 2 Encoding : HEX: 50h, #bytes: 2, Cycles: 3
Operation : If (C) = 0, then (PC) & (PC) + rel |0|1|0|1|0|0|0|0| |relative addr
JB bit, rel |
Jump if Bit is set
(PO) € (PC) + 3 Encoding : HEX: 20h, #bytes: 3, Cycles: 4
Operation : If (bit) = 1, then (PC) € (PC)+rel |0|O|1|0|0|0|0|0| | bit addr || relative addr
JNB  bit, rel |
Jump if Bit is not set
(PO) € (PC) + 3 Encoding : HEX: 30h, #bytes: 3, Cycles: 4
Operation: ¢ (hit) = 0, then (PC) € (PC)+rel lojo[1]1]o]o]ofo| | bit addr || relative addr |
() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [109]
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JBC bit, rel
Jump if Bit is set and Clear bit
(PO) <« (PC) + 3
Operation : If (bit) =1,

then (bit) € 0, (PC) &« (PC) + rel

ACALL addriil

Absolute Subroutine Call

(PC) €
CONRS
((SP)) <
Py <€
((SP)) €
(PC.) €

(PC) + 2
(SP) +1
(PC,_o)

SP) + 1
(PC15—8)

page address

Operation :

LCALL addrl6

Long Subroutine Call

(PO < (PC) + 3
(SP) &« (SP) +1
Operation : Eéﬁ;})) (; gg;oz 1
((SP)) € (PCi59)
(PO € addrg ,

() CORERIVER Semiconductor Co., Ltd.
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Encoding :

HEX: 10h, #bytes: 3, Cycles: 4

[o]o[o[1]ofo]o]o] |

bit addr

|| relative addr

Encoding :

[210]das| 1[0]ofo]a] |

879

Encoding :

HEX: 11h, #bytes: 2, Cycles: 3

HEX: 12h, #bytes: 3, Cycles: 4

[ofo[o]z]ofo]1]o] |

815-8 | |

879

MiDAS2.0 Family
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RET |
Return from Subroutine

(PCi59) € ((SP))
(SP) € (sP) -1

Operation : (PC,_) € ((SPY) Encoding : HEX: 22h, #bytes: 1, Cycles: 2
(SP) € (SP) - 1 lofo]1]o]o]o]1]o]
RETI |
Return from Interrupt
(PCi59) € ((SP))
. i (SP) <« (SP) -1 . ) : : R
Operation : (PC,) € ((SP)) Encoding : HEX: 32h, #bytes: 1, Cycles: 2

(SP) € (SP) - 1 lofo]1]1]o]o]1]o]

AJMP  addril |
Absolute Jump

Coeration - (PC) € o) + 2 Encoding : HEX: 01lh, #bytes: 2, Cycles: 3
P ) (PCio_0) € page address |a10|a9|a8|0|0|0|0|1| | a,;_,
SIMP  rel I
Short Jump (Relative address)
(PC) & (PC) + 2 Encoding : HEX: 80h, #bytes: 2, Cycles: 3
Operation : -
(PCo.) € (PC) + rel |1[o]o|o]o]o[o]o] [relative addr|
LIMP  addri6 |
Long Jump Encoding : HEX: 02h, #bytes: 3, Cycles: 4
Operation:  (PC) € addr,, loo[o[o]o]o]1]o] | s s || a,, |
() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [111]
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JWP @A + DPTR |

Jump Indirect Relative to the DPTR Encoding : HEX: 73h, #bytes: 1, Cycles: 2
Operation : (PC) € (A) + (DPTR) |0|1|1|1|0|0|1|1|
Jz rel I
Jump if Accumulator is Zero
(PC) & (PC) + 2 Encoding : HEX: 60h, #bytes: 2, Cycles: 3
Operation: £ Ay=0, then (PC) € (PC) + rel lo|1][1]o|o]o]o]o| [relative addr
INZ  rel |
Jump if Accumulator is Not Zero
) (PC) & (PC) + 2 Encoding : HEX: 70h, #bytes: 2, Cycles: 3
Operation: £ Ay+0, then (PC) € (PC) + rel lo|1]1]1]o]o|o]0] [relative addr
: . ' ' 112
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CINE <dest-byte>, <src-byte>, rel

Compare and Jump if Not Equal
CINE A, direct, rel

(PO) <« (PC) + 3
I (A) + (direct),

Operation : then (PC) € (PC) + rel
If (A) < (direct), then (C) € 1
Else @© <0

CJINE A, #data, rel

(PC) € (PC) + 3
If (A) # data,

Operation : then (PC) € (PC) + rel
If (A) < data, then (C) €« 1
Else © <«o0

CJINE Rn, #data, rel

(PO) &« (PC) + 3
IT (Rn) + data,

Operation : then (PC) €« (PC) + rel
IT (Rn) < data, then (C) €« 1
Else @ «o0

CINE @RI, #data, rel

(PC) € (PC) + 3
If ((Ri)) * data,

Operation : then (PC) € (PC) + rel
IT ((Ri)) < data, then (C) € 1
Else @© <o

() CORERIVER Semiconductor Co., Ltd.
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Encoding : HEX: B5h, #bytes: 3, Cycles: 4
|1|0|1|1|0|1|0|1| | direct addr || relative addr
Encoding : HEX: B4h, #bytes: 3, Cycles: 4
|1|0|1|1|0|1|0|0| |immediate data” relative addr
Encoding : HEX: B8h, #bytes: 3, Cycles: 4
|1|0|1|1|l|r| r|r| |immediate data” relative addr
Encoding : HEX: B6h, #bytes: 3, Cycles: 4
|1|0|1|1|0|1|1|i| |immediate data” relative addr |
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DINZ <byte>, rel I

Decrement and Jump if Not Zero
DJINZ Rn, rel
(PO) €« (PC) + 2 . B ) )
. : : , : 2, Cycles: 3
Operation : (RN) € (RN -1 Encoding : HEX: D8h, #bytes ycles
If (RN)#0, then (PC) € (PC) + rel |1|1]o]1]1]r|r]|r| [retative addr

DINZ direct, rel

(PO) < (PC) + 3

i i -1
Operation : (direct)& (direct)

If (direct)*0, Encoding : HEX: D5h, #bytes: 3, Cycles: 4
then (PC) ¢ (PC) + rel |1|1|0|1|0|1|0|1| | direct addr || relative addr
NOP |
No Operation Encoding : HEX: 0OOh, #bytes: 1, Cycles: 1
Operation : G9) € (PO + 1 |0|0|0|0|0|0|0|0|
() CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [114]
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Appendix B : SFR Description [80h — 87h] (1/17)

[How to Read a SFR Descriptions]

SFR Address Yellow Color : Bit Addressable
l White Color : Byte Addressable

B PO (80h) : Port 0 Register

| P0.7 | P0.6 | P0.5 | P0.4 | P0.3 | P0.2 | P0.1 | P0.0 |

R/W(L) R/W(L) R/W(L) R/W(L) R/W(L) R/W(L) R/W(L) R/W(1)

R : Unrestricted Read
W : Unrestricted Write
(n) : Reset Value

H PO (80h) : Port 0 Register

| P0.7 | P0.6 | PO.5 | P0.4 | P0.3 | PO.2 | P0.1 | P0.0 I
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ Open-drain bidirectional port.

@ Multiplexing low order address/data bus during external
memory access

B SP (81h) : Stack Pointer Register

| SP.7 | SP.6 | SP.5 | SP.4 | SP.3 | SP.2 | SP.1 | SP.0 I
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R/W(1) R/W(1)

@ Indicate where stack will start.
@ Increment by PUSH and decrement by POP.
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B DPL (82h) : Data Pointer Low Register

| DPL.7 | DPL.6 | DPL.5 | DPL.4 | DPL.3 | DPL.2 | DPL.1 | DPL.0 I
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B DPH (83h) : Data Pointer High Register

| DPH.7 | DPH.6 | DPH.5 | DPH.4 | DPH.3 | DPH.2 | DPH.1 | DPH.0 I

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

B PCON (87h) : Power Control Register

|SMOD1|SMODO| - | POF | GF1 | GFO | PD | IDL I
R/W(0) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O)

4 SMOD1 : Timer 1 baud rate double in UART mode 1/2/3
4 SMODO : Enable SMO access. Don’t modify this bit.
¢ POF : Power off flag.
When power-on, this bit will be set by H/W.
@ GF1, GFO: General purpose flag bit.
¢ PD : Stop Mode (Power-down) Bit.
¢ IDL : IDLE Mode Bit.
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Appendix B : SFR Description [88h — 8Dh] (2/17)

B TCON (88h) : Timer/Counter 0/1 Control Register

| TF1 | TR1 | TFO | TRO | IE1 | Im1 | IEO | ITO I

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ TF1
¢ TR1
& TFO
4 TRO
¢ IE1

¢ IT1

¢ IE0

@ IT0

: Timer 1 overflow flag.
: Timer 1 run enable.
: Timer 0 overflow flag.
: Timer 0 run enable.
: External interrupt 1 flag.

If IT1 = 0, cleared by S/W (software).

If IT1 = 1, cleared automatically when go to routine.
: External interrupt 1 type select.

Edge detect (IT1=1) / Level detect (IT1=0; Default)
: External interrupt 0 flag.

If ITO = 0, cleared by S/W (software).

If ITO = 1, cleared automatically when go to routine.
: External interrupt 0 type select.

Edge detect (IT0=1) / Level detect (IT0=0; Default)

B TMOD (89h) : Timer/Counter 0/1 Mode Control Register

|GATE|C/T|M1 | MO |GATE|C/T|M1 | MOI

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ Timer[1]: GATE[7], C/T[6], M1:M0[5:4]
@ Timer[0]: GATE[3], C/T[2], M1:MO[1:0]

@ GATE : When TRx (in TCON) is set and GATE=1, Timer x will run only

& C/T

while INTx pin is high (hardware control). When GATE=0,
Timer x will run only while TRx=1 (software control).

: Counter or Timer Selector. Cleared for Timer operation

(input from internal system clock). Set for Counter

r)CORERIVER Semiconductor Co., Ltd.
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4 M1, MO : Mode Selector bits
[0 0] Mode 0. 13-bit T/C.
[0 1] Mode 1. 16-bit T/C.
[1 0] Mode 2. 8-bit Auto-Reload T/C.
[T 1] Mode 3.
(Timer 1) stopped, (Timer 0)
TLO: 8-bit T/C controlled by the Timer 0 control bits.
THO: 8-bit T/C controlled by the Timer 1 control bits.

B TLO (8Ah) : Timer/Counter 0 Low Byte Register

| TLO.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 | TLO.0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

W TL1 (8Bh) : Timer/Counter 1 Low Byte Register

| TLL7 | TL1.6 | TLL5 | TL1.4 | TL13 | TL1.2 | TLL1 | TL1.0 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B THO (8Ch) : Timer/Counter 0 High Byte Register

| THO.7 | THO.6 | THO.5 | THO.4 | THO.3 | THO.2 | THO.1 | THO.0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

W TH1 (8Dh) : Timer/Counter 1 High Byte Register

| TH1.7 | TH1.6 | THL.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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Appendix B : SFR Description [8Eh — 91h]

(3/17)

B CKCON (8Eh) : Clock Control Register

| WD1 | WDO0 | ™M | TiM | TOM | - |U1T2DIS|UOT2DISI

R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

4 WD1, WD0 : Watchdog timer mode select

¢ T2M
¢ TIM
< TOM

[0,0] : 217 clocks (interrupt), 217 + 512 clocks (reset)
[0,1] : 22° clocks (interrupt), 22° + 512 clocks (reset)
[1,0] : 223 clocks (interrupt), 223 + 512 clocks (reset)
[1,1] : 226 clocks (interrupt), 226 + 512 clocks (reset)

: Timer 2 clock select. When set, base time is 4 clocks.
: Timer 1 clock select. When set, base time is 4 clocks.
: Timer 0 clock select. When set, base time is 4 clocks.

@ U1T2DIS : Used to disable RCLK/TCLK control for UART1 to generate

its baud rate with T1 overflow

@ UOT2DIS : Used to disable RCLK/TCLK control for UARTO to generate

its baud rate with T1 overflow.

H P1 (90h) : Port 1 Register

| P1.7 | P1.6 | P1.5 | P1.4 | P1.3 | P1.2 | P1.1 | P1.0 I

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ Quasi-bidirectional port with internal pull-up resistors.
€ When alternative function enabled, P1.X must be “1".
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W EXIF (91h) : External Interrupt Flag Register

| IE5 | IE4 | IE3 | 1E2 |XT/RG|RGMD| RGSL| BGS I

R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R(0)

& IE5
¢ IE4
& IE3
¢ IE2
@ XT/RG

¢ RGMD

@ RGSL

@ BGS

R/W(0) R/W(1)

: External interrupt 5 flag.
: External interrupt 4 flag.
: External interrupt 3 flag.
: External interrupt 2 flag.
: System clock selection

0 = Internal Ring oscillator is selected as system clock.
1 = External clock is selected as system clock.

: Ring mode. Now system clock is Ring or XTAL.

Generally RGMD is the invert of XT/RG except when the
ring oscillator provides clock during wake-up from power-
down .

: 1 = When wake-up from power-down mode in XTAL

clock, use Ring oscillator as system clock during 65,536
XTAL clocks.

: Band-gap select. When set, LVD will run in power-down

mode.
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Appendix B : SFR Description [92h — 99h]

B COCAPOL (92h) : Low Capture/Compare Register of PCAO MODULEQ

|COCAPOL.7 |COCAPOL.6 |COCAPOL.5 |COCAPO L.4|COCAPOL.3 |COCAPO L2 |COCAPOL. 1 |COCAPOL.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B COCAP1L (93h) : Low Capture/Compare Register of PCAO MODULE1

|COCAP1L.7|COCAP1L.6|COCAP1L.5 |COCAP1L.4|COCAP1L.3 |COCAP1L.2|COCAP1L.1 |C0mP1L.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B COCAP2L (94h) : Low Capture/Compare Register of PCAO MODULE2

|COCAP2L.7 |COCAP2L.6 |COCAP2L.5 |COCAP2 L.4|COCAP2L.3 |COCAP2 L2 |COCAP2L. 1 |COCAP2 L.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O0)

B COCAP3L (95h) : Low Capture/Compare Register of PCAO MODULE3

|COCAP3L.7 |COCAP3L.6 |COCAP3L.5 |COCAP3 L.4|COCAP3L.3 |COCAP3 L2 |COCAP3 L1 |COCAP3 L.0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

B COCAP4L (96h) : Low Capture/Compare Register of PCAO MODULE4

|COCAP4L.7 |COCAP4L.6 |COCAP4L.5 |COCAP4L.4|COCAP4L.3 |COCAP4L.2 |COCAP4L. 1 |COCAP4L.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O0)

B COCAPS5L (97h) : Low Capture/Compare Register of PCAO MODULES

|COCAP5L.7 |COCAP5L.6 |COCAP5L.5 |COCAP5 L.4|COCAP5L.3 |COCAP5 L.2 |COCAP5L. 1 |COCAP5 L.0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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B SCON (98h) : Serial Port Control Register of UARTO

|SMO|SM1|SM2|REN|TBS|RBS|TI|RI|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O) R/W(0)

: Serial Port mode select.

[0,0] : ModeO, 8-bit shift register (OSC/4)

[0,1] : Model, 8-bit UART (Variable)

[1,0] : Mode2, 9-bit UART (OSC/32 or OSC/16)

[1,1] : Mode3, 9-bit UART (Variable)
¢ SM2 : Enables the Automatic Address Recognition in Mode2 and 3.
In Mode 1, the Validity of the Stop Bit is checked if SM2=1.
In Mode0, SM2 should be “0".

4 SMO, SM1

4 REN : Enable/Disable Reception.
¢ TB8 : 9th data bit that will be transmitted in Mode2 and 3.
4 RB8 : 9th data bit that was received in Mode 2 and 3.

In Model, RB8 is equal to stop bit if SM2 is “0”.
In Mode0, RB8 is not used.

¢TI : Transmission interrupt flag. Must be cleared by S/W.
¢ RI : Reception interrupt flag. Must be cleared by S/W.

B SBUF (99h) : Serial Data Buffer Register of UARTO

| SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0 |
RW() RMW(0) R/W(O) RW() R/W(0) R/W() RM(O) R/W(O)

@ The transmission buffer and the reception buffer are separated.
@ The transmission/reception buffers have the same address.
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Appendix B : SFR Description [9Ah — Alh]

B COCAPOH (9Ah) : High Capture/Compare Register of PCAO MODULEQ

|COCAPOH.7|COCAPOH .6|COCAPOH.5|COCAPOH .4|COCAPOH.3|COCAPOH .2|COCAPOH. 1|COCAPOH .O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B COCAP1H (9Bh) : High Capture/Compare Register of PCAO MODULE1

|COCAP1H.7|COCAP1H .6|COCAP1H.5|COCAP1H .4|COCAP1H.3|COCAP1H .2|COCAP1H. 1|COCAP1H .0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B COCAP2H (9Ch) : High Capture/Compare Register of PCAO MODULE2

|COCAP2H.7|COCAP2H .6|COCAP2H.5|COCAP2H .4|COCAP2H.3|COCAP2H .2|COCAP2H. 1|COCAP2H .O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B COCAP3H (9Dh) : High Capture/Compare Register of PCAQ MODULE3

|COCAP3H.7|COCAP3H .6|COCAP3H.5|COCAP3H .4|COCAP3H.3|COCAP3H .2|COCAP3H. 1|COCAP3H .0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

B COCAP4H (9Eh) : High Capture/Compare Register of PCAO MODULE4

|COCAP4H.7|COCAP4H .6|COCAP4H.5|COCAP4H .4|COCAP4H.3|COCAP4H .2|COCAP4H. 1|COCAP4H .O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B COCAP5H (9Fh) : High Capture/Compare Register of PCAO MODULE5

|COCAP5H.7|COCAP5H .6|COCAP5H.5|COCAP5H .4|COCAP5H.3|COCAP5H .2|COCAP5H. 1|COCAP5H .0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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H P2 (AOh) : Port 2 Register

| P2.7 | P2.6 | P2.5 | P2.4 | P2.3 | P2.2 | P2.1 | P2.0 I

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ Quasi-bidirectional port with internal pull-up resistors.
4 Address output when external memory access and general I/0O.

B SBUF1 (A1lh) : Serial Data Buffer Register of UART1

|SBUF1.7|SBUF1.6|SBUF1.5|SBUF1.4|SBUF1.3|SBUF1.2|SBUF1.1|SBUF1.0|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ The transmission buffer and the reception buffer are separated.
@ The transmission/reception buffers have the same address.
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Appendix B : SFR Description [A2h — A7h]

B COCAPMO (A2h) : Mode Control Register of PCAO MODULEQ

| IPWMO | ECOMO | CAPPO | CAPNO | MATO | TOGO | PWMO | ECCFO |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

4 IPWMO : Inverted PWM output.
If this bit is set, the PWM output is high when COL = COCAPmL.
The change of this bit will take effect from the next
overflow / match time of PWM.

@ ECOMO : Enable comparator.
ECOMO = 1 enables the comparator function.

@ CAPPO : Capture positive.
CAPPO = 1 enables positive edge capture.

@ CAPNO : Capture negative.
CAPNO = 1 enables negative edge capture.

4 MATO : Match.
When MATO = 1, a match of the PCA counter with this
module’s comparator/capture register causes the CCFO bit
in COCON to be set, flagging an interrupt.

€ TOGO : Toggle.
When TOGO = 1, a match of the PCA counter with this
module’s compare/capture register causes the COEX0 pin
to toggle.

€ PWMO : Pulse width modulation mode.
PWMO = 1 enables the COEXO pin
to be used as a pulse width modulated output.

@ ECCF0 : Enable CCF interrupt.

Enables compare/capture flag CCFO in the COCON register to
generate an interrupt.
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B COCAPM1 (A3h) : Mode Control Register of PCAO MODULE1
|IPWM1 | ECOM1 | CAPP1 | CAPN1 | MAT1 | TOG1 | PWM1 | ECCF1 |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B COCAPM2 (A4h) : Mode Control Register of PCAO MODULE2
| IPWM2 | ECOM2 | CAPP2 | CAPN2 | MAT2 | TOG2 | PWM2 | ECCF2 |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
B COCAPM3 (A5h) : Mode Control Register of PCAO MODULE3
| pwms | Ecoms | capps | capns | maTs | Tos3 | pwms | eccrs |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
B COCAPM4 (A6h) : Mode Control Register of PCAO MODULE4
| IPWM4 | ECOM4 | CAPP4 | CAPN4 | MAT4 | TOG4 | PWM4 | ECCF4 |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
B COCAPMS5 (A7h) : Mode Control Register of PCAO MODULES
| IPWM5 | ECOM5 | CAPP5 | CAPN5 | MAT5 | TOGS | PWMS5 | ECCF5 |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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m |E (A8h) : Interrupt Enable Register

|EA |EADC|ET2| ES|ET1|EX1|EI'0|EXO|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ EA : Global interrupt enable.

@ EADC  : ADC interrupt enable.

¢ ET2 : Timer 2 interrupt enable.
¢ ES : Serial port interrupt enable.
¢ ET1 : Timer 1 interrupt enable.
¢ EX1 : External interrupt 1 enable.
@ ETO : TimerO interrupt enable.

@ EXO : External interrupt 0 enable.

B SADDR (A9h) : Slave Address Register of UARTO

|SADDR.7|SADDR.6|SADDR.5|SADDR.4|SADDR.3|SADDR.2|SADDR.1|SADDR.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

4 Programmed with the given or broadcast address assigned to serial port 0.

B SADDR1 (AAh) : Slave Address Register of UART1

|SADDR1.7|SADDR1.6|SADDR1.5|SADDR1.4|SADDR1.3|SADDR1.2|SADDR1.1|SADDR1.0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

4 Programmed with the given or broadcast address assigned to serial port 1.

B SADEN1 (ABh) : Slave Address Mask Enable Register of UART1

|SADEN1.7|SADEN1.6|SADEN1.5|SADEN1.4|SADEN1.3|SADEN1.2|SADEN1.1 |SADEN1.0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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B COCON (ACh) : PCAO Counter Control Register

| CF | CR | CCF5 | CCF4 | CCF3 | CCF2 | CCF1 | CCFO |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ CF : PCA counter overflow flag.
¢ CR : PCA counter run control bit.
Set by software to turn the PCA counter on.
¢ CCF5 : MODULES interrupt flag.
Set by hardware when a match or capture occurs.
Must be cleared by software.
¢ CCF4 : MODULE4 interrupt flag.
& CCF3 : MODULES interrupt flag.
¢ CCF2 : MODULE2? interrupt flag.
¢ CCF1 : MODULE1 interrupt flag.
¢ CCFO : MODULEQ interrupt flag.

B COMOD (ADh) : PCAQ Counter Mode Register

| CIDL |PWMDYN| - | CPS3 | CPS2 | CPS1 | CPSO | ECF |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

4 CIDL : Counter Idle Control.
CIDL = 0 programs the PCA counter to continue
functioning during Idle Mode.
CIDL = 1 programs it to be stop during Idle Mode.

4 PWMDYN: Dynamic PWM bit.
If this bit is set, the dynamic PWM is generated.
COL is cleared when a match occurs between COL and COH.
The match signal replaces the overflow signal for PWM.

@ CPS[3:0] : PCA count rate (Fpca) select.

& ECF : Enable PCA counter overflow interrupt.
ECF = 1 enables CF bit int COCON to generate an interrupt.
ECF = 0 disables that function.
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Appendix B : SFR Description [AEh — B4h]

W COL (AEh) : Low Byte Register of PCAO Counter

| coL.7 | CoL.6 | coL.5 | CoL.4 | coL.3 | coL.2 | coL.1 | CoL.0 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B COH (AFh) : High Byte Register of PCAQ Counter

| COH.7 | COH.6 | COH.5 | COH.4 | COH.3 | COH.2 | COH.1 | COH.0 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

m P3 (BOh) : Port 3 Register

| P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P3.2 | P3.1 | P3.0 |
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ Quasi-bidirectional port with internal pull-up resistors.
€ When alternative function enabled, P3.X must be “1".

B SCONL1 (B1h) : Serial Port Control Register of UART1

|SMO|SM1|SM2|REN|TBB|RB8| TI | RI|
R/W(O) RMW(0) R/W(0) R/W(D) R/W(0) R/W(O) R/W(0) R/W(0)

: Serial Port mode select.
[0,0] : ModeO, 8-bit shift register (0SC/4)
[0,1] : Model, 8-bit UART (Variable)
[1,0] : Mode2, 9-bit UART (OSC/32 or OSC/16)
[1,1] : Mode3, 9-bit UART (Variable)

4 SMO, SM1

4 SM2 : Enables the Automatic Address Recognition in Mode2 and 3.

In Mode 1, the Validity of the Stop Bit is checked if SM2=1.
In Mode0, SM2 should be “0”.

r}CORERIVER Semiconductor Co., Ltd.
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]
4 REN : Enable/Disable Reception.
& TB8 : Oth data bit that will be transmitted in Mode2 and 3.
4 RB8 : Oth data bit that was received in Mode 2 and 3.
In Model, RB8 is equal to stop bit if SM2 is “0”.
In Mode0, RB8 is not used.
¢TI : Transmission interrupt flag. Must be cleared by S/W.
4 RI : Reception interrupt flag. Must be cleared by S/W.
B P5 (B2h) : Port 5 Register
| P5.7 | P5.6 | P5.5 | P5.4 | P5.3 | P5.2 | P5.1 | P5.0 |
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
@ Bidirectional port with direction and pull-up control.
m P6 (B3h) : Port 6 Register
| P6.7 | P6.6 | P6.5 | P6.4 | P6.3 | P6.2 | P6.1 | P6.0 |
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
@ Bidirectional port with direction and pull-up control.
B P7 (B4h) : Port 7 Register
| P7.7 | P7.6 | P7.5 | P7.4 | P7.3 | P7.2 | P7.1 | P7.0 |
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
@ Bidirectional port with direction and pull-up control.
MiDAS2.0 Family [122]
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Appendix B : SFR Description [B5h — BBh] (9/17)

B P8 (B5h) : Port 8 Register H |P (B8h) : Interrupt Priority Low Register
| P8.7 | P8.6 | P8.5 | P8.4 | P8.3 | P8.2 | P8.1 | P8.0 | | - | PADC | PT2 | PS | PT | PX | PTO | PX0 |
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R(1)  R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
@ Bidirectional port with direction and pull-up control. € PADC  : ADC interrupt priority low.
¢ PT2 : Timer 2 interrupt priority low.
. ¢ PS : Serial port interrupt priority low.
W P9 (B6h) : Port 9 Register * PT1 : Timer 1 interrupt priority low.
| P9.7 | P9.6 | P9.5 | P9.4 | P9.3 | P9.2 | P9.1 | P9.0 | ¢ PX1 : External interrupt 1 priority low.
¢ PTO : Timer 0 interrupt priority low.
R ) RO Ry SR Ry R Rl & PX0 : External interrupt O priority low.
@ Bidirectional port with direction and pull-up control.
B SADEN (B9h) : Slave Address Mask Enable Register of UARTO
H |PH (B7h) : Interrupt Priority High Register |SADEN.7 | SADEN.6 | SADEN.5 | SADEN.4 | SADEN.3 | SADEN.2 | SADEN.1 | SADEN.O|
| - | PADCH | PT2H | PSH | PT1H | PX1H | PTOH | PXOH | R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
R(1)  R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
@ PADCH : ADC interrupt priority high. ® P5DIR (BAh) : Port 5 Input/Output Control Register
@ PT2H  : Timer 2 interrupt priority high. |P5DIR.7 | P5DIR.6| PSDIR.5 | P5DIR.4| P5DIR.3 | P5DIR.2 | PSDIR.1 | P5DIR.O|
4 PSH : Serial port interrupt priority high.
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1 W(1) R/W(1 W(1
¢ PT1H : Timer 1 interrupt priority high. W) R R W) R RAWED. RAWED. RAM(D
¢ PX1H : External interrupt 1 priority high. @ 1 = Input (Default) / 0 = Output
& PTOH : Timer O interrupt priority high.
@ PXOH  : External interrupt O priority high. ® P6DIR (BBh) : Port 6 Input/Output Control Register
| P6DIR.7 | PGDIR.6| P6DIR.5 | P6DIR.4| P6DIR.3 | P6DIR.2 | P6DIR.1 | P6DIR.O|
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
@ 1 = Input (Default) / 0 = Output
) . . 12
@ CORERIVER Semiconductor Co., Ltd. MiDAS2.0 Family [123]
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Appendix B : SFR Description [BCh — C4h]

B P7DIR (BCh) : Port 7 Input/Output Control Register

| P7DIR.7 | P7DIR.6| P7DIR.5 | P7DIR.4| P7DIR.3 | P7DIR.2 | P7DIR.1 | P7DIR.0|
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ 1 = Input (Default) / 0 = Output

H P8DIR (BDh) : Port 8 Input/Output Control Register

| P8DIR.7 | P8DIR.6| P8DIR.5 | P8DIR.4| P8DIR.3 | P8DIR.2 | P8DIR.1 | P8DIR.0|

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

4 1 = Input (Default) / 0 = Output

B PODIR (BEh) : Port 9 Input/Output Control Register

| PODIR.7 | P9DIR.6| PODIR.5 | P9DIR.4| PODIR.3 | PODIR.2 | PODIR.1 | P9DIR.0|

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ 1 = Input (Default) / 0 = Output

B AUXAD (BFh) : High Address Register for MOVX with Ri

|AUXAD.7|AUXAD.6|AUXAD.5|AUXAD.4|AUXAD.3|AUXAD.2|AUXAD.1 |AUXAD.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ If ENAUX bit (IOCFG.3) is set, "MOVX A, @Ri” and "MOVX @Ri, A"

instructions refer to AUXAD instead of P2 register for high address.

r}CORERIVER Semiconductor Co., Ltd.
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B P4 (COh) : Port 4 Register

| P4.7 | P4.6 | P4.5 | P4.4 | P4.3 | P4.2 | P4.1 | P4.0 |
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ Quasi-bidirectional port with internal pull-up resistors.
@ When alternative function is enabled, P4.X must be “1”.

@ When ADC is used, the pull-up resistors for enabled channel are
automatically disabled.

B P5PUP (C2h) : Port 5 Pull-up Control Register

|P5PUP.7|P5PUP.6|PSPUP.S|PSPUP.4|P5PUP.3|PSPUP.2|P5PUP.1|P5PUP.0|
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

4 1 = Pull-up resistor ON (Default) / 0 = Pull-up resistor OFF

B P6PUP (C3h) : Port 6 Pull-up Control Register

|P6PUP.7 | P6PUP.6| P6PUP.5 | P6PUP.4| P6PUP.3 | P6PUP.2 | P6PUP.1 | P6PUP.0|
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

4 1 = Pull-up resistor ON (Default) / 0 = Pull-up resistor OFF

B PMR (C4h) : Power Management Control Register

| - | - | - | - |XTOFF|ALEOFF| - | - |
R/W(0) R/W(0)

@ XTOFF : 1 = External crystal oscillator disable.
0 = External crystal will restart (Default).

@ ALEOFF : 1 = ALE toggling disable.
0 = ALE toggling enable (Default).
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Appendix B : SFR Description [C5h — CBh]

B STATUS (C5h) : Crystal Status Register

¢ XTUP : Crystal oscillator warm-up status.
It represents if the crystal clock is stable(1) or not(0).
Cleared by H/W if XTOFF is set or if PD is set and
WDT is not enabled.
Set by H/W after crystal stabilization time.

B OSCICN (C6h) : Internal Ring Oscillator Control Register

4 RINGON : Internal RING oscillator operates.
0 = Internal RING oscillator disable.
Don't clear RINGON bit when XTRG = 0.
4 DIV1, DIVO : Ring oscillator divider.
[0,0] = Fring/ 1 [0,1] = Fring / 2
[1,0] = Fang/ 4 [1,1] = Frva/ 8

I T I N N
R(1)

| - | - | - |RINGON| DIV1|DIVO|
R/W(1) R/W(0) R/W(0)

Fring = 2.8 MHz (at room temp. 3.3V, +/- 15%)

B |OCFG (C7h) : I/O Configuration Register

@ ENAUX : Select AUXAD for MOVX with Ri.
1 = AUXAD register serves high address for MOVX with Ri.
0 = P2 register serves high address for MOVX with Ri.

@ PKGOPT : Must be “1” for 44-pin package.

| - | - |ENAUX| - | - |PKGOPT|
R/W(0) R/W(0)

r}CORERIVER Semiconductor Co., Ltd.
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B T2CON (C8h) : Timer/Counter 2 Control Register

| TF2 | EXF2 | RCLK | TCLK |EXEN2| TR2 | /T2 |CP/RL2|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ TF2 : Timer 2 overflow flag.

& EXF2 : Timer 2 external flag.

4 RCLK : Receive clock flag.

¢ TCLK : Transmit clock flag.

@ EXEN2 : Timer 2 external enable flag.

¢ TR2 : Timer 2 run flag.

¢ C/T2 : Timer 2 Timer/Counter select. When set, counter by T2.

¢ CP/RL2 : Capture/Reload flag.
CP/RL2 = 0, Reload. (TH2,TL2) € (RCAP2H,RCAP2L)
CP/RL2 = 1, Capture. (RCAP2H,RCAP2L) € (TH2,TL2)

B T2MOD (C9h) : Timer/Counter 2 Mode Control Register

@ T20E  : Timer 2 clock output enable. When set, clock output to P1.0.
@ DCEN  : Timer 2 down count enable. When set, count down.

| - | - | - | - | T20E | DCEN |
R/W(0) R/W(0)

B RCAP2L (CAh) : Timer/Count 2 Capture/Reload Low Byte Register

| RCAP2L.7 | RCAPZL.6| RCAP2L.5 | RCAPZL.4| RCAP2L.3 | RCAP2L.2 | RCAP2L.1 | RCAPZL.Ol

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B RCAP2H (CBh) : Timer/Counter 2 Capture/Reload High Byte Register

|RCAP2H.7|RCAPZH.6|RCAP2H.5|RCAPZH.4|RCAPZH.3|RCAP2H.2|RCAPZH.l|RCAP2H.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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Appendix B : SFR Description [CCh — DOh] (12/17)

W TL2 (CCh) : Timer/Counter 2 Low Byte Register

| TL2.7 | TL2.6 | TL2.5 | TL2.4 | TL2.3 | TL2.2 | TL2.1 | TL2.0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B TH2 (CDh) : Timer/Counter 2 High Byte Register

| TH2.7 | TH2.6 | TH2.5 | TH2.4 | TH2.3 | TH2.2 | TH2.1 | TH2.0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CON (CEh) : PCA1 Counter Control Register

| CF | CR | CCF5 | CCF4 | CCF3 | CCF2 | CCF1 | CCF0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

& CF
¢ CR

@ CCF5

& CCF4
& CCF3
& CCF2
& CCF1
@ CCF0

r)CORERIVER Semiconductor Co., Ltd.

: PCA counter overflow flag.
: PCA counter run control bit.

Set by software to turn the PCA counter on.

: MODULES interrupt flag.

Set by hardware when a match or capture occurs.
Must be cleared by software.

: MODULE4 interrupt flag.
: MODULES3 interrupt flag.
: MODULE2 interrupt flag.
: MODULEL1 interrupt flag.
: MODULEQ interrupt flag.
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B C1MOD (CFh) : PCA1 Counter Mode Register

| CIDL |PWMDYN| - | CPS3 | CPS2 | CPS1 | CPSO | ECF |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
4 CIDL : Counter Idle control.

4 PWMDYN:

@ CPS[3:0] :
@ ECF

CIDL = 0 programs the PCA counter to continue
functioning during Idle Mode.

CIDL = 1 programs it to be stop during Idle Mode.
Dynamic PWM bit.

If this bit is set, the dynamic PWM is generated.

C1L is cleared when a match occurs between C1L and C1H.
The match signal replaces the overflow signal for PWM.
PCA prescaler rate (Fpca) selection.

: Enable PCA counter overflow interrupt.

ECF = 1 enables CF bit int CLCON to generate an interrupt.
ECF = 0 disables that function.

B PSW (DOh) : Program Status Word Register

|CY|AC

|F0|RSI|RSO|OV|F1|PI

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R(0)

& CY
¢ AC
¢ FO
@ RS1, RSO:

L 2o
¢ Fl
&P

: Carry Flag.
: Auxiliary carry flag.
: User flag 0.

Register bank select
[0,0] : Bank O
[0,1] : Bank 1
[1,0] : Bank 2
[1,1] : Bank 3

: Overflow flag.
: User flag 1.
: Parity bit. Set/clear by H/W according to ACC odd parity.
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Appendix B : SFR Description [D2h — D9nh] (13/17)

B C1CAPOL (D2h) : Low Capture/Compare Register of PCA1 MODULEQ

|CICAPOL.7|CICAPOL.6|CICAPOL.5|C1CAPOL.4|C1CAPOL.3|C1CAPOL.2|C1CAPOL.1|C1CAPOL.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAP1L (D3h) : Low Capture/Compare Register of PCA1 MODULE1

|C1CAP1L.7|C].CAP1L.6|C1CAP1L.5 |C1CAP1L.4|C1CAP1L.3 |C1CAP1L.2|C1CAP1L.1 |C1mP1L.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAP2L (D4h) : Low Capture/Compare Register of PCA1 MODULE2

|C1CAP2L.7|ClCAP2L.6|C1CAP2L.5|ClCAP2L.4|C1CAP2L.3|ClCAP2L.2|C1CAP2L.1|C1CAP2L.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAP3L (D5h) : Low Capture/Compare Register of PCA1 MODULE3

|C1CAP3L.7|C1CAP3L.6|C1CAP3L.5 |C1CAP3L.4|C1CAP3L.3 |C1CAP3L.2|C1CAP3L.1 |C1CAP3L.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

B C1CAP4L (D6h) : Low Capture/Compare Register of PCA1 MODULE4

|C1CAP4L.7|CICAP4L.6|C1CAP4L.5|C1CAP4L.4|C1CAP4L.3|ClCAP4L.2|C1CAP4L.1|C1CAP4L.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAPS5L (D7h) : Low Capture/Compare Register of PCA1 MODULES

|C1CAP5L.7|C1CAP5L.6|C1CAP5L.5 |C1CAP5L.4|C1CAP5L.3 |C1CAP5L.2|C1CAP5L.1 |C1CAP5L.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

r)CORERIVER Semiconductor Co., Ltd.
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B WDCON (D8h) : Watchdog Timer & Power Status Register

| - | POR | EPFI | PFI | WDIF | WTRF| EWT | RWT I

R/W(1) R/W(0) R/W(L) R/W(0) R/W(0) R/W(0) R/W(0)

4 POR : Power-on reset flag.
@ EPFI : Enable power-fail interrupt.
4 PFI : Power-fail interrupt flag.

€ WDIF  : Watchdog timer interrupt flag.
€ WTRF  : Watchdog timer reset flag.

¢ EWT : Watchdog timer reset enable.
¢ RWT : Restart watchdog tier.

B P7PUP (D9h) : Port 7 Pull-up Control Register

|P7PUP.7 | P7PUP.6| P7PUP.5 | P7PUP.4| P7PUP.3 | P7PUP.2 | P7PUP.1 | P7PUP.0|

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ 1 = Pull-up resistor ON (Default) / 0 = Pull-up resistor OFF
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(14/17)

B C1CAPOH (DAh) : High Capture/Compare Register of PCA1 MODULEQ

|C1CAPOH.7|CICAPOH.6|C1CAPOH.5|CICAPOH.4|C1CAPOH.3|C1CAPOH.2|CICAPOH.1|CICAPOH.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAP1H (DBh) : High Capture/Compare Register of PCA1 MODULE1

|C1CAP1H.7|C1CAP1H.6|C1CAP1H.5|C].CAP1H.4|C1CAP1H.3|C1CAP1H.2|C1CAP1H.1|C].CAP1H.O|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAP2H (DCh) : High Capture/Compare Register of PCA1 MODULE2

|CICAP2H.7|C1CAP2H.6|CICAP2H.5|CICAP2H.4|C1CAP2H.3|C1CAP2H.2|C1CAP2H.1|C1CAP2H.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAP3H (DDh) : High Capture/Compare Register of PCA1 MODULE3

|C1CAP3H.7|C1CAP3H.6|C1CAP3H.5|C1CAP3H.4|C1CAP3H.3|C1CAP3H.2|C1CAP3H.1|C1CAP3H.0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

B C1CAP4H (DEh) : High Capture/Compare Register of PCA1 MODULE4

|C1CAP4H.7|C1CAP4H.6|CICAP4H.5|C1CAP4H.4|C1CAP4H.3|CICAP4H.2|C1CAP4H.1|CICAP4H.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAP5H (DFh) : High Capture/Compare Register of PCA1 MODULES

|C1CAP5H.7|C1CAP5H.6|C1CAP5H.5|C1CAP5H.4|C1CAP5H.3|C1CAP5H.2|C1CAP5H.1|C1CAP5H.0|

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

r)CORERIVER Semiconductor Co., Ltd.
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B ACC (EOh) : Accumulator

| ACC.7 | ACC.6 | ACC.5 | ACC.4 | ACC.3 | ACC.2 | ACC.1 | ACC.0 I

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B P8PUP (E1lh) : Port 8 Pull-up Control Register

|P8PUP.7 | P8PUP.6| P8PUP.5 | P8PUP.4| P8PUP.3 | P8PUP.2 | P8PUP.1 | P8PUP.0|

R/W(1) R/W(1) R/W(1) R/W(1) R/MW(1) R/MW(1) R/W(1) R/W(1)

@ 1 = Pull-up resistor ON (Default) / 0 = Pull-up resistor OFF
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Appendix B : SFR Description [E2h — E7h]

B C1CAPMO (E2h) : Mode Control Register of PCA1 MODULEO

| IPWMO | ECOMO | CAPPO | CAPNO | MATO | TOGO | PWMO | ECCFO |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

4 IPWMO : Inverted PWM output.
If this bit is set, the PWM output is high when C1L = C1CAPmL.
The change of this bit will take effect from the next
overflow / match time of PWM.

@ ECOMO : Enable comparator.
ECOMO = 1 enables the comparator function.

@ CAPPO : Capture positive.
CAPPO = 1 enables positive edge capture.

@ CAPNO : Capture negative.
CAPNO = 1 enables negative edge capture.

4 MATO : Match.
When MATO = 1, a match of the PCA counter with this
module’s comparator/capture register causes the CCFO bit
in C1CON to be set, flagging an interrupt.

€ TOGO : Toggle.
When TOGO = 1, a match of the PCA counter with this
module’s comparator/capture register causes the COEX0 pin
to toggle.

€ PWMO : Pulse width modulation mode.
PWMO = 1 enables the COEXO pin
to be used as a pulse width modulated output.

@ ECCF0 : Enable CCF interrupt.

Enables compare/capture flag CCFO in the C1CON register to
generate an interrupt.

r)CORERIVER Semiconductor Co., Ltd.
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B C1CAPM1 (E3h) : Mode Control Register of PCA1 MODULE1
|IPWM1 | ECOM1 | CAPP1 | CAPN1 | MAT1 | TOG1 | PWM1 | ECCF1 |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1CAPM2 (E4h) : Mode Control Register of PCA1 MODULE2
| IPWM2 | ECOM2 | CAPP2 | CAPN2 | MAT2 | TOG2 | PWM2 | ECCF2 |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
B C1CAPM3 (E5h) : Mode Control Register of PCA1 MODULE3
| pwms | Ecoms | capps | capns | maTs | Tos3 | pwms | eccrs |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
B C1CAPM4 (E6h) : Mode Control Register of PCA1 MODULE4
| IPWM4 | ECOM4 | CAPP4 | CAPN4 | MAT4 | TOG4 | PWM4 | ECCF4 |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
B C1CAPMS5 (E7h) : Mode Control Register of PCA1 MODULES
| IPWM5 | ECOM5 | CAPP5 | CAPN5 | MAT5 | TOGS | PWMS5 | ECCF5 |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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m EIE (E8h) : Extended Interrupt Enable Register

|EPCA1|EPCAO| ES1 |EWDT| EX5 | EX4 | EX3 | EX2 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ EPCA1 : PCALl interrupt enable
@ EPCAO0 : PCAO interrupt enable

¢ ES1 : UART1 interrupt enable

€ EWDT : Watchdog timer interrupt enable
¢ EX5 : External interrupt 5 enable.

¢ EX4 : External interrupt 4 enable.

& EX3 : External interrupt 3 enable.

& EX2 : External interrupt 2 enable.

B POPUP (E9h) : Port 9 Pull-up Control Register

|P9PUP.7 | P9PUP.6| PSPUP.5 | P9PUP.4| POPUP.3 | POPUP.2 | POPUP.1 | P9PUP.0|

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ 1 = Pull-up resistor ON (Default) / 0 = Pull-up resistor OFF

B C1L (EAh) : Low Byte Register of PCA1 Counter

| CiL.7 | CiL.6 | CiL.5 | CiL4 | CiL.3 | CiL.2 | CiL.1 | CiL.0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B C1H (EBh) : High Byte Register of PCA1 Counter

| CiH.7 | CiH.6 | C1H.5 | CiH.4 | CiH.3 | C1H.2 | CiH.1 | CiH.0 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

r}CORERIVER Semiconductor Co., Ltd.
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B ADCHEN (ECh) : ADC Input Channel Enable Register

|ADCHEN.7|ADCHEN.6|ADCHEN.5|ADCHEN.4|ADCHEN.3|ADCHEN.2|ADCHEN.1|ADCHEN.O|
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B ADCSEL (EDh) : ADC Clock and MUX Selection Register

| ADIV2 | ADIV1 | ADIVO | - | - | ADCS2 | ADCS1 | ADCS0 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

4 ADIV2, ADIV1, ADIVO : ADC input clock divide.
[0,0,0] : 2-divide (Fpsc/2)
[0,0,1] : 4-divide (Fosc/4)
[0,1,0] : 8-divide (Fysc/8)
[0,1,1] : 16-divide (Fosc/16)
[1,0,0] : 32-divide (Fpsc/32)
@ ADCS2, ADCS1, ADCSO0 : ADC active channel MUX selection.
The channel N among the eight. ADC channels will be
transferred to ADC if ADCS[2:0] = N.
[0,0,0] : ADCO input channel.
[0,0,1] : ADC1 input channel.
[0,1,0] : ADC2 input channel.
[0,1,1] : ADC3 input channel.
[1,0,0] : ADC4 input channel.
[1,0,1] : ADCS5 input channel.
[1,1,0] : ADC6 input channel.
[1,1,1] : ADC7 input channel.

B ADCR (EEh) : ADC Result High Register : Value[9:2]

| SAR9 | SAR8 | SAR7 | SAR6 | SAR5 | SAR4 | SAR3 | SAR2 |

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
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B ADCON (EFh) : ADC Control & ADC Result Low Register : Value[1:0]

|AD7EN |AD7REQ|AD7END| ADCF | - | - | SAR1 | SARO I
R/W(0) R/W(0) R(1) R/W(0) R/W(0) R/W(0)

4 AD_EN : ADC enable.

If reset, ADC is in stand-by mode.
Set or cleared by S/W.

@ AD_REQ : Request AD conversion at current channel.
Set by S/W and Cleared by H/W when AD_END transition
from low to high.

@ AD_END : Current ADC status.

0 = ADC is running now.
€ ADCF  : ADC interrupt flag.
Must be cleared by S/W.
4@ SAR1, SARO : LSB's of ADC result value.

m B (FOh) : Second Accumulator

| B.7 | B.6 | B.5 | B.4 | B.3 | B.2 | B.1 | B.0 I
R/W(O) RMW(0) R/W(O) R/W(D) R/W(0) R/W(O) R/MW(0) R/W(0)

B FAEN (F7h) : IAP Routine Access Enable Register

L1 -1 - -] -] -] - [

R/W(0)

@ FLASH_AEN : IAP routine access enable.

f') CORERIVER Semiconductor Co., Ltd.
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m EIP (F8h) : Extended Interrupt Priority Register

|PPCA1 | PPCAO| PS1 |PWDT| RX5 | PX4 | PX3 | PX2 I

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ PPCA1 : PCALl interrupt priority bit.

@ PPCAO : PCAQ interrupt priority bit.

4 PS1 : UART1 interrupt priority bit.

€ PWDT : Watchdog timer interrupt priority bit.
¢ PX5 : External interrupt 5 priority bit.

¢ PX4 : External interrupt 4 priority bit.

¢ PX3 : External interrupt 3 priority bit.

¢ PX2 : External interrupt 2 priority bit.
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Appendix C : Update History

¢ V1.2
v Page 2, 3,7,9, 11~15, 65, 71~73
e PWM Contents Update
v Page 7, 11, 12, 16, 17, 96
e 44-TQFP -> 44-MQFP (Package
Replacement)
v Page 7, 13, 18, 97
e 64-SPDIP -> 64-PDIP (Package Name
Modification)
v Page 10
e Current Spec. Update
v’ Page 76, 77
e Table & Block Diagram Modification for LVD
v Page 86
e 1 sector (128 bytes) = (256 bytes)

v Page 103

e Slide Inserted : Appendix A Description
inserted

e Title Renumbering : Appendix A
¢ Vi4
v/ Remove 44-pin G-type
v" Changing temperature specification
e 0°Cto+70°C > -20°Cto +85 °C
v' Describe the constraint of power slope
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¢ V15
v" Active Current : 32mA > 30mA
v Update Product Overviews slide
v" Update I/0 Ports slide
v Update the Power Management slide
e Add on wake-up time
v Update the IAP slide.
v Update the Product Numbering System
v Change a Package Type
e 64-TQFP > 64-LQFP
¢ V1.6
v Change a Package Type
¢ Remove 80-TQFP
e Add 64-TQFP
¢ V17
v Add on the Power Slope slide
v Update ISP Connection slide
v" Update Port Configuration slide
¢ V18
v Add description about NC pins of 44-MQFP pkg.
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