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1. Product Overviews

E CORERI VERO6s Mi DAS3.0 Family is a group of fast

E The instruction execution of MiDAS3.0 is max. 3 times faster than that of traditional
80C52.

V 1 Machine cycle = 4 clocks vs. 12 clocks

E Additional peripherals of MiDAS3.0 Family:
V 10 bit ADC / 12 PWM outputs in two 6 -module PCA's / Extra UART / WDT /| POR.

Power saving modes
Noise tolerant scheme
Supports ISP /IAP of FLASH memory

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

m m m m m

The Brief Manual contents could be updated at any time. Please check update contents
from CORERIVER Web page (http://www.coreriver.com)
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1. Product Overview

A. MiDAS3.0 Family

- GC8OL590A Series (ISP Flash MCU)

Mask-ROM| Flash | EEPROM RAM Freq. T/IC Serial ADC PWM Available
P! byte) | Gyte) | oyte) | Byte) | VN | mmz) | aebits) | o | WPT |witxchy |pitxcny| FAkege | Otmers |
GCB89L591A0 64K (2K)
GC81L591A0 64K 8x12
or | 44-pPQFP
1.6~2.0 16X6 | 44 MQFP ISPAAP
GC89L581A0 32K (2K) 16K ' ’ -MQ 12C
(Core) 10X32 44-LQFP
+ 100 3 2 UART 1 EJTAG Now
256 3.0~3.6 10X21 32-LQFP LVD
GC81L581A0 32K (1/0) 8x6 32-MLE Son
or 32-QFN
GCB8IL541A0 16K | (2K) 16X3
GC81L591A0 16K

r)CORERIVER Semiconductor Co., Ltd.

MiDAS3.0 Family
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2. Features

E CPU E EMI reduction mode : Inhibit ALE
V' 8-bit turbo 8OC5.2 architecture E 27-bit Programmable Watchdog Timer
V 4 cycles/1 machine cycle
V Pin/instruction level compatible with Intel E 10-bit 32-channel ADC
80C52
E 62 KBytes on-chip FLASH ROM E Three 16-bit Timer/Counters
V ISP by serial interface E Two Full-Duplex UART

V IAP and virtual EEPROM for data (2KByte) V' Automatic address recognition

V Endurance : Typ. 50,000 write/erase cycles. . bl A
Min. 10,000 write/erase cycles. E Two Programmable Counter Arrays

. _ V' 8-bit/16 -bit dynamic PWM (12 channels).
E 16 KBytes on-chip RAM V' 16-bit Compare/Capture counter (12 channels).
V 256 bytes IRAM

. V High 12 channels).
V 16,384 bytes AUXRAM (Accessed withVIOVX 'gh Speed Output (12 channels)

E  Max. 32 programmable 1/O pins E 16 interrupt sources (with 6 external sources)
V Open_drain Intel Compatib|e ports : V Tlmer0/1/2, UARTO/l, PCAO/l, WDT, ADC, 12C
PO and 6 External
V' Quastbidirectional Intel compatible ports : V' Four/Two-level interrupt priority
P1~P3
V Pushpull type ports
PO~ P3
V' Input/Output and pull -up control
PO~ P3
V TTL & CMOS compatible logic levels
PO ~P3

V' All ports are initialized during power-on reset.
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2. Features (Cont 6d)

E Wake-up from power-down mode
V On-chip power-on-reset
V External reset
V External interrupt 0/1/2/3/4/5
V WDT interrupt or reset
E Reset scheme
V On-chip power-on-reset
V External reset
V Low voltage detector reset
V Watchdog timer reset if enabled

E Internal delay for power stabilization
V MCU starts after 50ms from power-up.
E On-chip PLL

V VCO operating frequency : 70MHz ~ 130MHz
V PFD comparison frequency : 2MHz ~ 20MHz
V' Support 2bits output divider, 2bits input divider
V' Support 8bits feedback divider

r)CORERIVER Semiconductor Co., Ltd.

mh

m- m M

Supply voltage
V Core : 1.62V ~ 1.98V
VIO :1.62V~3.6V

Operating temperature & Frequency
V Max 100MHz @-20 C~85 C
V Max 80MHz @-40 C~ 125 C

Power consumption

V Active current : Typ. 50mA @ 1.8V, 100MHz
V' Stop current : Typ. 10uA @ 1.8V

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

Package
V' 44-MQFP/PQFP/LQFP
V 32-MLF/QFN

MiDAS3.0 Family [6]



3. Block Diagram

RESET XTALL XTAL2 P3[7:0] P2[7:0] P1[7:0] PO[7:0]

r--=- ——— AT T AT T — ———— ———— — — — — ——— —— — —— —
| |
| |
| |
| |
| External |
I RESET OSscC. I
| |
| AL Port ii lL ii i
I f-" internal [ Controller f ? |
I “Ring 0sg ADC Interrupt Izgﬁcl) g VDS SCK
I (10bit) Controller (PWM) ISP/IAP -
: WDT Controlled g MDS_SDA
| |
| TURBO |
| 80C52 I
| CORE CPU BUS |
| |
| |
| |
I : I
I Timer0 UART( I
| RAM FLASH EEPROM Timerl |
| (16KB) (62KB) (2KB) I
I Timer2 UART] :
|
| |
| |
L L B - :

ALE PSEN VDD VDDIO EA VSS VSSIO

@ CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [7]



4. Pin Configurations (44

-MQFP/PQFP/LQFP)
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P0.4/ AD4 / CLEX4 / ADCO.4
P0.5 / AD5 / C1EX5 / ADCO.5
P0.6 / AD6 / ECI1 / ADCO.6
P0.7 / AD7 / ECIO / ADCO.7
EA

MDS_SCK

ALE

PSEN
P2.7/A15/TXD1/ADC2.7
P2.6/Al4 / RXD1/ADC2.6
P2.5/ A13/ COEX5 / ADC2.5

MiDAS3.0 Family
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4. Pin Configurations (32 -MLF/ QFN)
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5. Pin Descriptions

Symbol Direction Description Share Pins
VDD Input Power Supply
VDDIO Input IO Power Supply
VSS Input Ground
VSSIO Input IO Ground
RESET Input External Reset
XTAL1 Input Input to the inverting Oscillator amplifier
XTAL2 Output Output from the inverting Oscillator amplifier
IEA Input External ROM Access Enable (MiDAS3.0 family dose not use this pin.)
ALE Input/Output Addre;s _Latch Enable (If ALEOFF is set, activg only for external RAM access)
This pin is also used for the parallel programming of FLASH memory.
PSEN | Inpuoutput | (18 s not support the code fetch flam external ROM)
MDS_SDA, | | wioutput ioforisp. | . . o
MDS_SCK The pull-up resistor is always switched on. This port is quasi-bidirectional.

()CORERIVER Semiconductor Co., Ltd.
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5. Pin Descriptions

(Cont 6d)

Symbol Direction Description Share Pins
E An 8-bit open-drain or push-pull I/O port or ADC Input(3.3V). 5V Tolerant Input.
E Note that the output is fully driven (push -pull) when PO drives address/data to
access external RAM or PCAL1 drives output signals (C1EXn).
A PO. 0 ~A POADB~AD7:Low address or data input/output
A PO. 0 ~A POC1EX0~ CI1EXS5 for PCAL P0.0/ ADO / ADCO.1 / C1EXO
A P0O.6 A  ECIlforPCAL P0.1/AD1/ADCO.2 / CLIEX1
A Po.7 A ECIO for PCAQ P0.2/ AD2 / ADCO.3 / C1EX2
P0.3/ AD3/ ADCO0.4 / C1EX3
PO[7:0] | InputOutput A PO.O ADCO.0 : A/D converter Input 0 PO.4 / AD4 / ADCO.5 / C1EX4
A Po.1 ADCO.1 : A/D converter Input 1 P0.5/AD5/ ADCO.6 / C1EX5
A Po. 2 ADCO0.2 : A/D converter Input 2 P0.6 / AD6 / ADCO.7 / ECI1
A PO0. 3 ADCO0.3 : A/D converter Input 3 P0.7/ AD7 / ADCO.8 / ECIO
A PO. 4 ADCO0.4 : A/D converter Input 4
A PO.5 ADCO0.5 : A/D converter Input 5
A PO. 6 ADCO0.6 : A/D converter Input 6
A pPo.7 ADCO.7 :A/D converter Input 7
E An 8-bit Quasi-bidirectional or push-pull I/O port or ADC Input(3.3V). 5V Tolerant
Input.
A P1.0 T2 : External Input for Timer/Counter 2
A pP1.1 T2EX : Timer/Counter 2 Capture/Reload Trigger
A P1.4 INT2 : External Interrupt 2 (Positive Edge) P1.0/T2/ADC1.0
A P1.5 INT3 : External Interrupt 3 (Negative Edge) P1.1/T2EX/ADC1.1
A P1.6 INT4 : External Interrupt 4 (Positive Edge) P1.2/ADC1.2
A pP1.7 INT5  :External Interrupt 5 (Negative Edge) P1.3/ADC1.3
P1[7:0] | Input/Output P1.4/INT2/ADC1.4
A P1.0 ADC1.0 :A/D converter Input 8 P1.5/INT3/ADC1.5
A pP1.1 ADC1.1 :A/D converter Input 9 P1.6/INT4/ADC1.6
A pP1.2 ADC1.2 :A/D converter Input 10 P1.7/INT5/ ADC1.7
A P1.3 ADC1.3 : A/D converter Input 11
A P1. 4 ADC1.4 :A/D converter Input 12
A P1.5 ADC1.5 :A/D converter Input 13
A P1.6 ADC1.6 :A/D converter Input 14
A pP1.7 ADC1.7 :A/D converter Input 15

ri)CORERIVER Semiconductor Co., Ltd.
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5. Pin Descriptions ( Cont 6d)

Symbol Direction Description Share Pins

E An 8-bit Quasi-bidirectional or push-pull 1/0 port or ADC Input(3.3V). 5V Tolerant
Input.

E Note that the output is fully driven (push -pull) when P2 drives the high byte of
address to access external RAM or PCAO drives output signals (COEXn).

A P2. 0~PAR . 7AD8~ AD15 : High address output
A P2.0~PR. 5COEX0~ COEX5 for PCAQ 2.0/ ADS / ADC2.0 / COEXO
A P2.6 A RXD1 : Serial Port 1 Output P2.1/AD9/ADC2.1/ COEX1
A pP2.7 A TXD1 :Serial Port 1 Input P2.2/AD10/ADC2.2 / COEX2
P2.3/AD11/ADC2.3/ COEX3
P27:ol | Inputioutput A P2.0 ADC2.0 : A/D converter Input 16 P2.4/ AD12/ADC2.4 | COEX4
A pP2.1 ADC2.1 : A/D converter Input 17 P2.5/AD13/ADC2.5/ COEXS
’ T P2.6 / AD14 / ADC2.6 / RXD1
A pP2.2 ADC2.2 :A/D converter Input 18 P27/ AD15 / ADC2.7 / TXD1
A pP2.3 ADC2.3 : A/D converter Input 19
A P2.4 ADC2.4 : A/D converter Input 20
A P2.5 ADC2.5 :A/D converter Input 21
A P2.6 ADC2.6 :A/D converter Input 22
A pP2.7 ADC2.7 :A/D converter Input 23

r)CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [12]



5. Pin Descriptions ( Cont 6d)

Symbol Direction Description Share Pins
E An 8-bit Quasi-bidirectional or push-pull 1/0 port or ADC Input(3.3V). 5V Tolerant
Input.
A P3.0 A RXD : Serial Port 0 Input
AP3.1 A  TXD : Serial Port 0 Output
AP3.2 A  TNTO : External Interrupt Input O
AP3.3 A TNT1 : External Interrupt Input 1
AP3.4 A TO : Timer 0 External Input P3.0/RXD [ ADC3.0
. P3.1/TXD/ADC3.1
AP35 A T1 : Timer 1 External Input P3.2 ) INTO / ADG3.2
AP3.6 A V_VR : External Data Memory Writer Strobe 3.3/ TNTT / ADC3.3
P3[7:0] | Input/Output AP3.7 A RD : External Data Memory Read Strobe P3.4/T0/ADC3.4
P3.5/T1/ADC3.5
A P3.0 ADC3.0 :A/D converter Input 24 P3.6 /WR / ADC3.6
A pP3.1 ADC3.1 :A/D converter Input 25 P3.7/RD/ADC3.7
A P3.2 ADC3.2 : A/D converter Input 26
A P3.3 ADC3.3 : A/D converter Input 27
A P3.4 ADC3.4 : A/D converter Input 28
A P3.5 ADC3.5 : A/D converter Input 29
A P3.6 ADC3.6 :A/D converter Input 30
A pP3.7 ADC3.7 :A/D converter Input 31

r)CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [13]



6.1. Memory Organization

FFFFh
EEPROM
F800h
F7FFh
Refer to Family Table Refer to Next Slide.
Internal SFR Map
FLASH --Y--
FFh.InternaI SFR
' RAM
1 onl (Only
7Fh : ( _ny Direct)
80h, Indirect)
80 x 8 hits 7Eh
(Scratch Pad) Internal
RAM I
£ - (Indirect 3FFFh 4 Intlgz]l\i
16 x 8 bits (128 bits) or Direct) MOVX
0000h . 00 0000h
Bit Addressable
20h
18h |Rro|R1|R2|R3|R4|R5|R6|R7| BANK3
Interrupt Vector 10h |Rro|R1|R2|R3|R4|R5|R6|R7] BANK?2
08h |ro|R1|R2|R3|R4|R5|R6|R7| BANK1
00h |Rro|R1|R2|R3|R4|R5|R6|R7| BANKO
[ On -chip Program Memory ] [ On -chip Data Memory |
(Read/Write with IAP) (Read and Write)

r)CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [14]



6.2. SFR (Special Function Register) Map

Refer to Family Table

FFhI— ——————
I
. Internal SFR
I RAM
1 (Only
1 (Only Direct)
I Indirect)
80h !
Internal
RAM
(Indirect or
Direct)
00h

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

Bit addressable

y

: Newly added SFR at MiDAS3.0 Family

: Reserved for future use.

EIP UINDX | UDATA | CLKSEL
B FAEN
EIE P3SEL CilL C1H |ADCENBQ ADCENBI1JADCENBPADCENB3
ACC P2SEL [C1CAPM(QC1CAPM1C1CAPMZ C1CAPM3IC1CAPMACLICAPMS
WDCON| P1SEL | C1CAPOH C1CAP1H C1CAP2H C1CAP3H|C1CAP4HC1CAPS5H
PSW POSEL | C1CAPOY C1CAP1Y C1CAP2l C1CAP3L|C1CAPA4l C1CAPSL
T2CON | T2MOD | RCAP2L| RCAP2H TL2 TH2 C1CON| C1iMOD
PLLCON| PLLNR PLLFR PMR STATUS | OSCICN| I0CFG
IP SADEN | ITSEL PODIR P1DIR P2DIR P3DIR | AUXAD
P3 SCON1 IT POTYP | PI1TYP P2TYP | P3TYP IPH
IE SADDR | SADDR1| SADEN1| COCON | COMOD COoL COH
P2 SBUF1 | COCAPM(Q COCAPM1 COCAPMZ COCAPM3ICOCAPMACOCAPMS
SCON SBUF | COCAPOH COCAP1H COCAP2H COCAP3H|COCAP4HCOCAP5SH
P1 EXIF | COCAPOY COCAP1L COCAP2L] COCAP3L|COCAP4lL COCAP5L
TCON TMOD TLO TL1 THO TH1 CKCON|RINGCON
PO SP DPL DPH ADCON | ADCSEL | ADCR PCON
Oh/8h 1h/9h 2h/Ah 3h/Bh 4h/Ch 5h/Dh 6h/Eh 7h/Fh

r')CORERIVER Semiconductor Co., Ltd.

(for 32-MLF)

MiDAS3.0 Family

FFh
F7h
EFh
E7h
DFh
D7h
CFh
C7h
BFh
B7h
AFh
A7h
9Fh
97h
8Fh
87h
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6.2. SFR Brief Description

E 80C52 SFR Registers

Register Name Reset Value
ACC Accumulator 00000000
B B Register 00000000
PSW Program Status Word 00000000
SP Stack Pointer 00000111
DPTR Data Pointer (2 bytes)

DPL Low byte 00000000

DPH High byte 00000000
PO Port 0 11111111
P1 Port 1 11111111
P2 Port 2 11111111
P3 Port 3 11111111
P Interrupt Priority Low 10000000
IPH Interrupt Priority High 10000000
IE Interrupt Enable Control 00000000
TCON T/C 0/1 Control 00000000
TMOD T/C 0/1 Mode Control 00000000
T2CON T/C 2 Control 00000000
T2MOD T/C 2 Mode Selection *xFR+00
THO T/C 0 High byte 00000000
TLO T/C 0 Low byte 00000000
TH1 T/C 1 High byte 00000000
TL1 T/C 1 Low byte 00000000
TH2 T/C 2 High byte 00000000
TL2 T/C 2 Low byte 00000000
RCAP2H T/C 2 Capture Reg. High byte 00000000
RCAP2L T/C 2 Capture Reg. Low byte 00000000
SCON Serial Port Control of UARTO 00000000
SBUF Serial Data Buffer of UARTO 00000000
SADEN Slave Address Mask Enable of UARTO 00000000
SADDR Slave Address of UARTO 00000000
PCON Power Control 00*10000

")CORERIVER Semiconductor Co., Ltd.

E Newly added SFR Registers in MiDAS3.0 Family

Register Name Reset Value
POSEL Port 0 Pullup Control 11111111
P1SEL Port 1 Pullup Control 00000000
P2SEL Port 2 Pullup Control 00000000
P3SEL Port 3 Pullup Control 00000000
PODIR Port 0 Input/Output Control 11111111
P1DIR Port 1 Input/Output Control 11111111
P2DIR Port 2 Input/Output Control 11111111
P3DIR Port 3 Input/Output Control 11111111
POTYPE Port 0 Type Control 11111111
P1TYPE Port 1 Type Control 11111111
P2TYPE Port 2 Type Control 11111111
P3TYPE Port 3 Type Control 11111111
SCON1 Serial Port Control of UART1 00000000
SBUF1 Serial Data Buffer of UART1 00000000
SADDR1 Slave Address of UART1 00000000
SADEN1 Slave Address Mask Enable of UART1 00000000
ADCON ADC Control & ADC Result Low 0010**00
ADCR ADC Result High 00000000
ADCSEL ADC Clock & MUX Selection 00000000
ADCENBO |ADC Channel Enable Bar : ADC0.0~7 11111111
ADCENB1 [ADC Channel Enable Bar : ADC1.0~7 11111111
ADCENB2 [ADC Channel Enable Bar : ADC2.0~7 11111111
ADCENB3 | ADC Channel Enable Bar : ADC3.0~7 11111111
EIP Extended Interrupt Priority 00000000
EIE Extended Interrupt Enable 00000000
AUXAD High Address for MOVX with Ri 00000000
WDCON Watchdog Timer & Power Status *1010000
FAEN IAP Routine Access Enable foisktiaiaiel0)

* Dondt touch bit.

MiDAS3.0 Family
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6.2. SFR Brief Description ( Cont 6d)

E Newly added SFR Registers in MiDAS3.0 Family (Contdd)

Register Name Reset Value Register Name Reset Value
PMR Power Management ****0000 CiL Low Byte of PCA1 Counter 00000000
EXIF External Interrupt Flag 00001001 C1H High Byte of PCAL Counter 00000000
CKCON Clock Control 11000*00 C1CON PCAL1 Counter Control 00000000
STATUS Crystal Status o Rl C1MOD PCAL Counter Mode 00*00000
OSCICN Internal RING Oscillator Control ****0100
IOCFG I/0O Configuration ol Vil C1CAPMO |Mode Control of PCA1 MODULEQ 01000000
RINGCON |RING Control Register 01110000 C1CAPM1 [Mode Control of PCA1 MODULE1 01000000

. C1CAPM2 | Mode Control of PCA1 MODULE2 01000000
CLKSEL Internal Clock Selection O:*OOllO C1CAPM3 |Mode Control of PCA1 MODULE3 01000000
PLLCON | PLE ﬁg”gg'mrol O oo CL1CAPM4 [Mode Control of PCA1 MODULE4 01000000
C1CAPM M I 01000000

PLLFR PLL FR Control 00000000 5 ode Control of PCAL MODULES
coL Low Byte of PCAO Counter 00000000 C1CAPOL |Low Capture/Compare of PCA1 MODULEO| 00000000
: C1CAP1L |Low Capture/Compare of PCA1 MODULE1| 00000000

COH High Byte of PCAO Counter 00000000

COCON PCAO Counter Control 00000000 C1CAP2L |Low Capture/Compare of PCA1 MODULE2| 00000000
COMOD PCAO Counter Mode 00000000 C1CAP3L |Low Capture/Compare of PCA1 MODULE3| 00000000

C1CAP4L |Low Capture/Compare of PCA1 MODULE4| 00000000
C1CAP5L |Low Capture/Compare of PCA1 MODULES5| 00000000

COCAPMO [ Mode Control of PCAO MODULEO 01000000

COCAPM1 [Mode Control of PCA 01000000 _

CoCAPM?2 |Mode Cont:gl gf PCAg mggg:ﬁ% 01000000 C1CAPOH [High Capture/Compare of PCA1 MODULE(Q 00000000
COCAPM3 |Mode Control of PCAO MODULE3 01000000 C1CAP1H [High Capture/Compare of PCA1 MODULE] 00000000
COCAPM4 |Mode Control of PCAO MODULE4 01000000 C1CAP2H [High Capture/Compare of PCA1 MODULEZ 00000000

C1CAP3H |High Capture/Compare of PCA1 MODULE3 00000000

COCAPM M 01000000 .

5 [Mode Control of PCAO MODULES CICAP4H |High Capture/Compare of PCAL MODULE4 00000000
COCAPOL  |Low Capture/Compare of PCAO MODULEO| 00000000 C1CAP5H | High Capture/Compare of PCA1 MODULEYH 00000000
COCAPI1L Low Capture/Compare of PCAO MODULE1| 00000000 UINDX I12C Slave Access Index Reaister *%00000
COCAP2L |Low Capture/Compare of PCAO MODULE2| 00000000 UDATA 12C Slave Access Data Reg?ster 01100111
COCAP3L |Low Capture/Compare of PCAO MODULE3| 00000000
COCAP4L | Low Capture/Compare of PCAO MODULE4| 00000000 IT Interrupt Type Selection 00001111
COCAP5L | Low Capture/Compare of PCAO MODULES| 00000000 ITSEL Interrupt Polarity Selection **010100

COCAPOH | High Capture/Compare of PCAO MODULE(Q 00000000
COCAP1H |High Capture/Compare of PCAO MODULEJ] 00000000 oo Dondét touch Dbit.
COCAP2H | High Capture/Compare of PCAO MODULEZ 00000000
COCAP3H |High Capture/Compare of PCAO MODULEZ 00000000
COCAP4H | High Capture/Compare of PCAO MODULE4 00000000
COCAP5H | High Capture/Compare of PCA0O MODULEYH 00000000

@ ) CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [17]



6.3. Instruction Set Summary

E 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 pit
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
JB Jump if bit is set
ANL AND JNB Jump if bit is not set
ORL OR ) JBC Jump if bit is set & clear
XRL Exclusive OR
CLR Clear ACALL Absolute Call
onical CPL Complement LCALL Long Call
RL Rotate Left RET Return from Subroutine
RLC Rotate Left with Carry RETI Return from Interrupt
RR Rotate Right AIMP Absolute Jump
RRC Rotate Right with Carry LIMP Long Jump
SWAP Swap Nibbles SIMP Short Jump
Branch JMP Jump with DPTR
MOV Move Data 3z JumS if ACC is zero
MOVC Move Code JINZ Jump if ACC is not zero
MOVX Move Data to Ext. RAM
CJINE Compare and Jump
Data Transfer PUSH PUSH if not equal
POP POP DJINZ Decrement and Jump
XCH Exchange :
. if not zero
XCHD Exchange Lowdigit NOP No Operation

r)CORERIVER Semiconductor Co., Ltd.

MiDAS3.0 Family
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6.4. CPU Timing

E Comparative timing of the MiDAS3.0 family and Intel 80C52

CORERIVER
MiDAS3.0

Intel
80C52

P)CORERIVER Semiconductor Co., Ltd.

s [ UUUUUUUUUU UYL UL L
| | | | | | | | | | | | |
IR X INSTO X INST1 X INST2 X INST3 X X
— T 1 — T 1 — T 1
ALE I I I I I I I I I |
- I | | | | 1 ‘
PSEN I I I I I I |
N — | i | i | i ‘
PORTO X INsTo XApbL X INsT2 XappL X INst2 XabpL X st X | X 11X X
| | | | | | | | 1 | | | 1
PORT2  ADDH O X ADDH1 X  ADDH2 X  ADDH.3 11X
1 1 1 1 1 1 1 1 1 1 1 1
M 1-byte 1 -machine Cycle Instruction ( 4 clocks )
ISl I SZ I S3 I S4I 1 1 1 1 1 1 1 1
| | | | | | | | | | | | |
| I I I | I I I | I I I |
I | | | I | | | I. | | | ) 1
I | | | I Il—bylte 1 Tmachine ICycIel Instruction ( 12 clocks )
|S1S2|S3|S4|S51S6|S7]|S8]S9[S10|S111S12]
XTAL1 |||||||||||||l|I'Illll|'|||'|'|'|||||||||
IR INSTO >K INST1 )K INST2
‘ i I | I i I I I
ALE I I L 1 ] I L 1 |
' I I | I I } I I |
PSEN I | | . | I

PORTO :>< ADDL_12 >< INST12 I>< ADDL_21 I>< INST21 I>< ADDL_22 I>< INST22 I><

PORT2 :><

ADDH_12

X

ADDH_21

X

ADDH_22

X

MiDAS3.0 Family
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6.4. CPU Timing : MOVX Write Timing

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

| S1,S2, S3,S4|S1,S2,S3, S4|S1,S2, S3, S41

|
IR insTo X INST1 X

MOVX Write Instruction

X INST2 ><

ALE

:

PSEN

WR

I

|
PORTO X INsT2 XADDL X Movx XADDL X INST2 XXRAM_X

I
MOVX Write Data XADDL_X INST3

MOV Xwrite data

MOVXaddress

PORT2 ~ ADDH O X  ADDH1 X  ADDH.2

X

XRAM_H

. X ADDH_3

r)CORERIVER Semiconductor Co., Ltd.

MiDAS3.0 Family [20]



6.4. CPU Timing : MOVX Read Timing

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

|81|82|S3|S4 51|82|S3|S4 81|82|S3|S4|
| |

|
IR INSTO X INST1 X MOVX Read Instruction X INST2 ><
ALE I_
PSEN | I
RD ' :

|
PORTO >< INST1 XADDL_X MOVX XADDL_X INST2 XXRAM_>—< MOVX Read Data >—I—<ADDL_>< INST3
| \

MOV Xead data

|
|
|
: MOVXaddress
|

PORT2  ADDHO X  ADDH1 X  AbbH2 X XRAM_H X ADDH_3
| |

r)CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [21]



6.4. CPU Timing : Instruction Execution Time

E The Fastest instruction execution in the world

Instruction MiDAS3.0 W77C32 DS80C320 87C52
(CORERIVER) (Winbond) (Maxim) (Intel)

MUL AB

12 clocks 20 clocks 20 clocks 48 clocks
DIV AB
MOVC A, @A+PC

8 clocks 8 clocks 12 clocks 24 clocks
MOVC A, @A+DPTR
JMP @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
RET

8 clocks 8 clocks 16 clocks 24 clocks
RETI
INC DPTR 4 clocks 8 clocks 12 clocks 24 clocks
DEC DPTR 4 clocks 8 clocks Not exist Not exist
Others Same Same Same -

@ CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [22]



6.5. 1/0 Ports : PORTO[7:0]

E 5V tolerant input, open-drain (compatible with Intel 8052) or push -pull output, ADC input.

E ReadModify-Write instructions do not read port pin but read SFR register.

VANL / OPL/ XRL/ JBC/ CPL/ INC / DEC/ DJNZ/ MOV PXY,C

E An available alternative input funct
V C1EXO0(P0.0), CLIEX1(P0.1), CLEX2(P0.2), CLEX3(P0.3), CLEX4(P0.4), CLEX5(P0.5), ECI1(P0.6), ECIO(PO0.7)

V POTYPE (B3h) : Port 0 Type Control Register

POTYPE.1POTYPE.q POTYPE.§ POTYPE.4POTYPE.JPOTYPE.JPOTYPE.J POTYPE.(

RIW(1) RM(1) RMW() RMW(1) RM(1) RMW(L) RMW(1) RM(1)

. 0 =Push-pull Output / 1 = Open -drain Output (Default)

V PODIR (BBh) : Port 0 Input/Output Control Register

PODIR.7|PODIR.6| PODIR.5| PODIR.4|{ PODIR.3| PODIR.2| PODIR.1| PODIR.O

RW(1) RMW() RMW(1) RMW(1) RW(1) RMW(1) RMW(L) R/MW(L)
. 0 =0Output/ 1 = Input (Default)

VV POSEL (D1h) : Port 0 Pull-up Control Register

POSEL.7 POSEL.q POSEL.§ POSEL.4 POSEL.3 POSEL.4 POSEL.1 POSEL.(Q

RIW(L) RM(1) RMW() RMW(1) RM(1) RMW(1) RMW(1) RM(1)

. 0 =Pull-up resistor ON
.1 =Pull-up resistor OFF when ADC_EN (ADCON]J7]) = 1 (Default)

VV ADCENBO (ECh) : ADC Channel Enable Bar Register (PO port)

ADCENBO.4ADCENBO0.§ ADCENBO0.4 ADCENB0.4 ADCENB0.3ADCENB0.3 ADCENBO.]J ADCENBO.

RIW(L) RM(1) RMW() RMW(1) RM(1) RMW(L) RMW(1) RM(1)

., 0=ADCO channel ON / 1 = ADCO channel OFF (Default)

ri)CORERIVER Semiconductor Co., Ltd.

/" CLRPX.Y / SETBPX.Y

i ons when

V PO (80h) : Port 0 Register

t he

corre

PO.7 P0.6 P0.5

P0.4 P0.3 P0.2 PO.1

P0.0

RIW(L) RM(1) RMW() RMW(1) RM(1) RMW(L) RMW(1) RM(1)

POTYP.1

PODIR.1

CPU BUS+> Q
PO.1
SFR

POSEL.1

QH |:: ﬂ ) |
Alternative Output EL

Digital Input

ADC Input

A

A

ADCENBO.1

MiDAS3.0 Family

PO.1
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6.5. 1/0 Ports : PORT1[7:0]

E 5V tolerant input, quasi-bidirectional (compatible with Intel 8052) or push -pull port, ADC input.

E ReadModify-Write instructions do not read port pin but read SFR register.
VANL / OPL/ XRL/ JBC/ CPL/ INC / DEC/ DINZ/ MOVPX.Y,C / CLRPXY / SETBPX.Y

E An available alternative input functions when the corre
V P1.1=T2EX/ P1.4 =INT2 / P1.5=/INT3 / P1.6 = INT4 / P1.7 =/INT5

V P1TYPE (B4h) : Port 1 Type Control Register V P1 (90h) : Port 1 Register
P1TYPE.qP1TYPE.QP1TYPE.JP1TYPE.4P1TYPE.JP1TYPE.QP1TYPE.JP1TYPE.( P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P11 P1.0
RW(1) R/MW(1) R/MW(1) RMW(1) RMW(1) R/MW(1) R/MW(1) R/MW() R/W(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) R/MW(1) R/MW(1)

. 0 =Push-pull Output / 1 = quasi -bidirectional Output (Default)

P1TYP.1 P1SEL.1

V P1DIR (BCh) : Port 1 Input/Output Control Register P1DIR.1

1
1
1
P1DIR.7|P1DIR.6|P1DIR.5| P1DIR.4| P1DIR.3| P1DIR.2| P1DIR.1| P1DIR.0 ._:j_ol
1
RIW(1) RMW(1) RMW(1) RMW() RMW(@1) RMW(1) RMW(1) RMW() I
1
1

, 0=0Output/ 1 = Input (Default) _/1__0\
V P1SEL (D9h) : Port 1 Pull-up Control Register CPU BUIH> Q 4 P1.1
P1SEL.7 P1SEL § P1SEL.§ P1SEL.4 P1SEL.3 P1SEL.4 P1SEL.1| P1SEL.Q P11l Pulse
SFR

R/W(0) R/W(0) R/MW(0) R/W(O) R/MW(O) R/W(O) R/W(@O) R/W() lo):
. 0 =Pull-up resistor ON (Default) .
Alternative Output

.1 =Pull-up resistor OFF when ADC_EN (ADCON[7]) =1

V ADCENB1 (EDh) : ADC Channel Enable Bar Register (P1 port) . |
Digital Input

®
ADCENB1.JADCENB1.4§ADCENB1.4 ADCENB1.4ADCENB1.3ADCENB1.3ADCENB1.JADCENBL. \I

ADC Input

A

A

RW(1) RMI(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1)

ADCENB1.1

., 0=ADC channel ON /1 = ADC channel OFF (Default)

@ ) CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [24]




6.5. 1/0 Ports : PORT2[7:0]

E 5V tolerant input, quasi-bidirectional (compatible with Intel 8052) or push -pull port, ADC input.

E ReadModify-Write instructions do not read port pin but read SFR register.
VANL / OPL/ XRL/ JBC/ CPL/ INC / DEC/ DINZ/ MOVPX.Y,C / CLRPXY / SETBPX.Y

E An available alternative input function when the corres
V PCAO inputs : COEXO0(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)

V P2TYPE (B5h) : Port 2 Type Control Register V P2 (AOh) : Port 2 Register
P2TYPE.qP2TYPE.QP2TYPE.4 P2TYPE.4P2TYPE.J P2TYPE.4 P2TYPE.J P2TYPE.( P2.7 P2.6 P2.5 P2.4 P2.3 pP2.2 P2.1 P2.0
RW(1) R/W(1) RMW(1) RMW(1) RMW(1) R/MW(1) R/W(L) R/MW(1) R/W(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) R/MW(1) R/MW(1)

. 0 = Push-pull Output / 1 = quasi -bidirectional Output (Default)

P2TYP.1 P2SEL.1

V P2DIR (BDh) : Port 2 Input/Output Control Register P2DIR.1

1
1
1

P2DIR.7| P2DIR.6| P2DIR.5| P2DIR.4| P2DIR.3| P2DIR.2| P2DIR.1| P2DIR.O .—:j_q
1
RIW(1) RMW(1) R/MW(1) RMW(1) RMW(I) RMW(1) RMW(1) RMW(I) !
1

. 0=0Output/ 1 = Input (Default) _/1__0\
V P2SEL (E1h) : Port 2 Pull-up Control Register CPU BUS+> Q P2.1
20SC
P2SEL.7 P2SEL.§ P2SEL.H P2SEL.4 P2SEL.4 P2SEL.2 P2SEL.1 P2SEL.Q ';ié Pulse

R/W(0) R/W(0) R/W(0) R/W(O) R/W() R/W(O) R/W(@O) R/W() Qf
. 0 =Pull-up resistor ON (Default) .
Alternative Output

.1 =Pull-up resistor OFF when ADC_EN (ADCONJ[7]) =1

V ADCENB2 (EEh) : ADC Channel Enable Bar Register (P2 port)

Digital Input <« < 4
ADCENB2.JADCENB2.§ ADCENB2.4 ADCENB2.4 ADCENB2.3 ADCENB2.3 ADCENB2.1JADCENB2.
ADC Input <
RW(1) R/MW(1) RMW(1) RMW(1) RW(1) R/MW(1) RMW(1) R/MW()
ADCENB2.1
. 0=ADC channel ON /1 = ADC channel OFF (Default)

@ ) CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [25]



6.5. 1/0 Ports : PORT3[7:0]

E 5V tolerant input, quasi-bidirectional (compatible with Intel 8052) or push -pull port, ADC input.

E ReadModify-Write instructions do not read port pin but read SFR register.
VANL / OPL/ XRL/ JBC/ CPL/ INC / DEC/ DINZ/ MOVPX.Y,C / CLRPXY / SETBPX.Y

E The available alternative input function when the corre
V P3.0=RXD / P3.1=TXD/ P3.4=T0/ P3.5=T1

V P3TYPE (B6h) : Port 3 Type Control Register V P3 (AOh) : Port 3 Register
P3TYPE.4P3TYPE.QP3TYPE.4P3TYPE.QP3TYPE.3JP3TYPE.qP3TYPE.] P3TYPE.( P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
RW(1) RMW(1) RMW(1) RMW(1) RMW() RMW(1) RMW(1) R/MW(1) RW(1) RMW(1) RMW(1) RMW(1) RMW() RMW(1) RMW(1) R/MW(L)

. 0 = Push-pull Output / 1 = quasi -bidirectional Output (Default)

P3TYP.1 P3SEL.1

V P3DIR (BEh) : Port 3 Input/Output Control Register P3DIR.1

1
1
1
P3DIR.7| P3DIR.6|P3DIR.5| P3DIR.4| P3DIR.3[ P3DIR.2| P3DIR.1| P3DIR.0 ._:j_ol
1
RIW(1) RMW(1) RMW(1) RMW(1) RMW(I) RMW() RMW(1) RW() I
1
1

. 0=0Output/ 1 = Input (Default) _/1__0\
V P3SEL (E9h) : Port 3 Pull-up Control Register CPU BUSH Q s P3.1
P3SEL.7 P3SEL.q P3SEL.§ P3SEL.4 P3SEL.4 P3SEL.4 P3SEL.4 P3SEL.Q P3.1 Pulse
SFR

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W() R/W(0) R/W(0) QF
. 0 =Pull-up resistor ON (Default)
Alternative Output

. 1 =Pull-up resistor OFF when ADC_EN (ADCONJ[7]) =1

V ADCENB3 (EFh) : ADC Channel Enable Bar Register (P3 port) . |
Digital Input

L

ADCENB3.]1ADCENB3.4 ADCENB3.4 ADCENB3.4 ADCENB3.3 ADCENB3.3 ADCENB3.] ADCENBS3.

A

RW(1) RMI(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) (PG (g

ADCENB3.1

., 0=ADC channel ON /1 = ADC channel OFF (Default)

@ CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [26]




6.5. 1/0O Ports : PORT Configuration

E MIDAS3.0 family provides a dedicated address register formovx 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 1/0 or PCA I/0O on the condition
that an user accesses only the internal RAM (0000h ~ 3FFFh).

V To enable this feature, set ENAUX bit (IOCFG.3) to 1.

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

AUXAD.JAUXAD.GAUXAD.3AUXAD.4AUXAD.3JAUXAD.3AUXAD.JAUXAD.

RIW(0) R/W(O) RMW(0) R/W(O) RMW() R/W(O) RMW(®O) R/W(O)

oI f ENAUX bit (I OCFG.3) is set, AMOVX A, @Ri 0 and AMOVX @Ri, A0
instructions refer to AUXAD instead of P2 register for high address.

V IOCFG (C7h) : /0O Configuration Register

- - ENAUX| - - -

RIW(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.

r)CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [27]



6.6. WDT (Watch Dog Timer)

E Detects software upset due to external noise or other causes V CLKSEL (FBh) : Clock Selection
E  Allows an automatic recovery using WDT interrupt
B - - - XT/HF | WDEM | XR/PL | RG/PL [OSC32EB
E Ifenabled,
WDT interrupt or WDT reset makes MCU wake up from stop mode. i i i RIW()  RIW(L) RW(L)  RW() RW(O)
E  Watchdog time-out counter mode ., WDEM : Watchdog Timer extension mode
) VCKCON[7:6], CLKSEL[3] : WD1, WD0, WDEM V WDCON (D8h) : Watchdog Timer & Power Status Register
E  Notice, Before WDT Reset , PLL Clock must be Power Down status
running X -TAL or Ring Clock = POR EPFI PFI WDIF | WTRF | EWT RWT
R/W(1) RMW(0) R/MW(1) R/MW(O) R/W(O) R/MW(@O) R/MW(O)
Lo R Ti
WDEM WD1 | wDo '”ter(répzt;'\'/m; out eset Time-out _ POR : Poweron Reset Flag
(@25MHz) ., EPFI : Enable Powekfail Interrupt
0 0 | 27 clocks 5.24ms |27 + 512 clocks 5.26 ms . PFlI: PowerFail interrupt Flag
., WDIF: Watchdog Timer Interrupt Flag
0 1 220 clocks 41.94ms | 220 + 512 clocks 41.96 ms ., WTRF: Watchdog Timer Reset Flag
0 3 3 ., EWT : Watchdog Timer Reset Enable
1 0 223 clocks 335.53ms | 22 + 512 clocks 335.56 ms _ RWT : Restart Watchdog Timer
1 1 226 clocks | 2,684.35ms | 226 + 512 clocks | 2,684.38 ms
CKCONJ[7:6] EIE.4
27-bit Counter wD1 | WDO CLKSEL3] EWDT
WDCON.3 [
5 28 921l 214 217 220 223 926 [N WDEM
25 8 DIl D14 17 220 223 D D —” D—» Interrupt
CLK—>q |9 [ 9 |11 |14 |21 2+2 2 10
[ ‘ 01
[ 0 0 513;'2;"5 WDT Reset
RESE 3 1 [
RWT 1 WDCON.1| EWT
01
WDCON.0 3 WDCON.2| WTRF

@ CORERIVER Semiconductor Co., Ltd. MiDAS3.0 Family [28]



6.6. WDT (Watch Dog Timer)

- Example

E Example : How to use Watch Dog Timer When PLL Clock used

PLLNR = 0x01;
PLLFR = 0x08;
PLLCON &= 0xFD;

Active Mode using PLL Clock

CLKSEL &= OxFB;

\ 4

Setting Watch Dog Timer

CKCON = 0xBF
RWT =1,
EWDT =1,
EWT =1;

A 4

Occurred WDT Interrupt

/* Active Mode using X
EXIF |= 0x08;
CLKSEL |= 0x06;

PLLCON = Ox1A;

A 4

Active Mode using X -TAL

EXIF = 0x08;

\ 4

Clock Switching (X -TAL -> PLL)

wdt_flag = 0;
WDIF = 0;

y

WDT Reset

}

r)CORERIVER Semiconductor Co., Ltd.

while((STATUS & 0x10)); // Stable X

// RDIV=1,0DIV=0
// 08 : 80 Mhz @ 22.1184 Mhz
/I PLL ON

while(!(PLLCON & 0x80)); // PLL Lock Check

/I Clock Switch : XTAL -> PLL Clock

/2 23 Clocks

/I Restart Watch Dog Timer

/l Enable Watch Dog Timer Interrupt
/I Watch Dog Timer Reset Enable

void wdt_int() interrupt WDT_VECTOR

-TAL */
II' X -TAL Clock Select
/I XTAL/Ring Clock Select

/I 4MHz ring clock
/I PLL Clock Power Down (Kill)

-TAL Clock Check
/I' X -TAL Clock Select

/I WDT flag clear

/* Reset by Watch Dog Timer */

MiDAS3.0 Family [29]



6.7. Timer/Counter : Timer 0/1

E  Compatible with traditional 80C52 Timer/Counter function V CKCON (8Eh) : Clock Control Register
E  Time base is selectable by S/W : 4 clocks or 12 clocks wotl | woo | Tam | 7im | Tom - |uiTzpiduoTtzpig
R/W(1) RMW(1) R/MW(0) R/W(O) R/W() R/W(0) R/W(0)
i ueeg ezl oRls 4 peel Red ., TIM :Timer 1 Clock Time-base Selection
Timer (M1,M0=00)|(M1,M0=01) (M1,M0=10) (M1,M0=11) T1M=1, Time-base is 4 clocks not 12 clocks.
. ., TOM : Timer O Clock Time-base Selection
8-bit T/C . 8'1_)“ T/C_ (TLO) TOM=1, Time-base is 4 clocks not 12 clocks.
. . . . . C TimerO interrupt
Timer0 | 13-bit T/C | 16-bit T/C |with automatic reload . ) .
< 8-bit T/C (THO) V TCON (88h) : Timer 0/1 Control Register
(TLO& THO) _— )
C Timerl interrupt
TF1 TR1 TFO TRO IE1 IT1 IEO ITO
g-bT/c MW(0) RMW(O) RMW(O) RMW(0O) RMW(O) RMWO) RW©O) RMWQO
Timerl | 13-bit T/C | 16-bit T/C |with automatic reload Halt RIW(O0) RIW(0) RIW(O) RW(O) RMW(0) RMW(0) RW(O) RWO)
(TL2a TH1) ., TF1 :Timer 1 Overflow Flag
., TR1 :Timer 1 Run Enable
. TFO :Timer 0 Overflow Flag
- . ., TRO :Timer O Run Enable
V TMOD (89h) : Timer 0/1 Mode Control Register " IE1 : External Interrupt 1 Flag
, IT1 :External Interrupt 1 Type Select
CATE| CT [ M1 | MO [GATE] ©T | ML | MO Edge Detect (IT1=1). Level Detect (IT1=0)
R/W() R/MW(0) R/W(0) R/W() R/MW(O) RMW(@O) R/MW(@O) R/W(O) . IE0 :External Interrupt O Flag
_ , ITO :External Interrupt O Type Select
, Timer[1]: GATE[7], C/T[6], M1:MO[5:4] Edge Detect (ITO=1). Level Detect (IT0O=0)
. Timer[0]: GATE[3], C/T[2], M1:M0[1:0] _ _
. GATE :When TRx (in TCON) is set and GATE=1, Timer x will run only V TLO (8Ah) : Timer O Low Byte Register
while INTx pin is high (hardware control). When GATE=0, TLO.7 | TLO.6 | TLO5 | TLO.4 | TLo.3 | TLO.2 | TLO.1 | TLO.O
Timer x will run only while TRx=1 (software control).
., CIT : Counter or Timer Selector. Cleared for Timer operation V THO (8Ch) : Timer 0 High Byte Register
(input from internal system clock). Set for Counter operation
(input from Tx input pin). THO.7 | THO.6 | THO.5 | THO.4 | THO.3 | THO.2 | THO.1 | THO.0
, M1, MO : Mode Selector bits — .
[0 0] ModeO.13 -bit T/C. V TL1 (8Bh) : Timer 1 Low Byte Reaqister
[0 1] Mode 1.16 -bit T/C. TL1.7 | TL16 | TLL5 | TL1.4 | TLL.3 | TLL.2 | TLL.1 | TL1L.0
[1 O] Mode 2.8 -bit Auto-Reload T/C. ] ] ]
[1 1] Mode 3. V TH1 (8Dh) : Timer 1 High Byte Register
(Timer 1) stopped, TH1.7 | TH16 | TH15 | TH14 | TH1.3 | TH1.2 | TH1.1 | TH1.0
(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.
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6.7. Timer/Counter :

Timer 0/1 Mode Description

Fpers : Peripheral Clock

TLx | THx
(5bits)|(8bits) TEX —»Interrupt
GATE
INTx PIN
[Mode 0]
TLx
—>
(8bits) TFX Interrupt
GATE RELOAD
INTX PIN
THXx
(8bits)
[Mode 2]

r)CORERIVER Semiconductor Co., Ltd.

GATE
INTX PIN

GATE

TLx | THx
(8bits) |(8bits) TFX | Interrupt
[Mode 1]
TLO Timer O
(8hits) V=Y _blnterrupt
CONTROL
; THO Timer 1
OTG (8hits) e Interrupt
:
1
TRI-=------ !
[Mode 3(Timer 0 only)]
MiDAS3.0 Family [31]



6.7. Timer/Counter : Timer 2

E  Compatible with traditional 80C52 Timer/Counter 2 function

E  Up or down counting selectable by a software

E Time base is selectable by S/W : 4 clocks or 12 clocks

1. 16-bit Auto-reload
[RCLK+TCLK=0, CP/RL2=0, T20E=0]

16-bit Timer/Counter
With Automatic Reload
(TH2, TL2¢ RCAP2H, RCAP2L)

2. 16-bit Capture
[RCLK+TCLK=0, CP/RL2=1, T20E=0] (RCAP2H, RCAP2E TH2,TL2)

16-bit Timer/Counter with Capture

3. Baud Rate Generator Baud Rate Generation
[RCLK+TCLK=1, CP/RL2=X, T20E=X] * Timer 2 Interrupt Disable

4. Programmable Clock Out
[RCLK+TCLK=X, CP/RL2=0, T20E=1]

Clockout on P1.0

V T2CON (C8h) : Timer 2 Control Register

TF2

EXF2

RCLK | TCLK | EXEN2| TR2 C/T2 | CP/RL2

RIW(0) RMW(0) RMW(O) RMW(O) R/MW(O) R/M(@O) RM(@O) RMW(O)

CTF2
 EXF2
_ RCLK
_ TCLK

EXEN2

TR2
o2

_ CPIRL2

: Timer 2 Overflow Flag
: Timer 2 External Flag
: Receive Clock Flag

: Transmit Clock Flag

: Timer 2 External Enable Flag

: Timer 2 Run Enable
: Timer or Counter Selection. If C/T2=0, Timer Operation.

: Capture/Reload Flag.

CP/RL2=0, Reload. (TH2,TL2)¢ (RCAP2H, RCAP2L)
CP/RL2=1, Capture. (RCAP2H, RCAP2L3 (TH2,TL2)

r')CORERIVER Semiconductor Co., Ltd.

V CKCON (8Eh) : Clock Control Register

wD1 WDO T2M TiM TOM - UlT2DIJUOT2DIS

RW(1) RMW(1) R/M(O) RMW(0) R/W(0) RIW(0) R/W(0)

., T2M : Timer 2 Clock Time-base Selection
T2M=1, Time-base is 4 clocks not 12 clocks.

V T2MOD (C9h) : Timer 2 Mode Register

- - - - - - T20E | DCEN

RIW(0) R/W(0)

, T20E : Timer 2 Clock Output to P1.0
. DCEN: Timer 2 Down Count Enable

V TL2 (CCh) : Timer 2 Low Byte Register

TL2.7 | TL2.6 | TL25 | TL2.4 | TL23 | TL2.2 | TL2.1 | TL2.0

R/W(0) RMW(0) R/MW(0) RMW(O) RMW() RMW(O) RMW(0O) RW(O)

V TH2 (CDh) : Timer 2 High Byte Register

TH2.7 | TH2.6 | TH25 | TH24 | TH2.3 | TH2.2 | TH2.1 | TH2.0

RIW(0) RMW(0) RMW(O) RMW(O) R/MW(O) R/M(@O) RM(@O) RM(O)

V RCAP2L (CAh) : Timer 2 Capture/Reload Low Byte Register

RCAP2L.1RCAP2L.g RCAP2L.4RCAP2L.4RCAP2L.3RCAP2L.3RCAP2L.JRCAP2L.

R/W(0) RMW(0) R/MW(0) RMW(O) RMW() RMW(O) RMW(0O) R/MW(O)

V RCAP2H (CBh) : Timer 2 Capture/Reload High Byte Register

RCAP2H.TRCAP2H.¢RCAP2H.$RCAP2H .4 RCAPZH.#RCAPZH. RCAP2H.JRCAP2H.

R/W(0) RMW(0) R/MW(0) RMW(O) RMW() RMW(O) RMW(0O) R/W(O)
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6.7. Timer/Counter : Timer 2 Mode Description

OQverflow

Timer 2
Interrupt

Transition
Detection

T2EX PIN— \_|—o7¢

CONTROL

[Capture Mode]

(Down Counting Reload Value)

Toggle

| oFFh | oFEh |

Overflow

T2 PIN —°

C/iT2=1 Tll?z

| RCAPZI;I RCAP2|;| A
Count

(Up Counting Reload Value)
Direction

1=UP
0=Down

Timer 2
Interrupt

T2EX PIN

[Auto Reload Mode (DCEN=1)]

()CORERIVER Semiconductor Co., Ltd.

Timer 2
Interrupt

Transition
Detection CONTRO

T2EXPIN— \_|—o7¢

EXEN2
[Auto Reload Mode (DCEN=0)]

w

CONTROL

1
TR2
C/T2 [RcAP2L RCAP2H
CONTROL
> (171 oo
(P1.0) L=< ,
Transition T20E
_\_Detection CONTROL (T2MOD.1)
I .
T2EX o Timer 2
(e,
(P1.1) ! — Interrupt
EXEN2

[Clock -Out Mode]
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6.7. Timer/Counter : Timer 2 Mode Description

Timer 1
Overflow

~F=-- smop1
1/2 CONTROL
A C/T2=0 1
0 070
1
T2 PIN —?C/T2=1 TI'?Z e
1/16 RX Clock
Y e TCLK
| RCAPZIJ RCAPZI;I 1/16 TX Clock
Transition
_\_Detection CONTROL
\ .
T2EX ote Timer 2
[o,
Pll 1 EXF |nterru t
! p
EXEN2

[Baud Rate Generator Mode]

@ CORERIVER Semiconductor Co., Ltd.
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6.8. UART (UARTO/UARTY)

E  Function-level compatible with traditional 80C52 UART.

E  Automatic address recognition :

V' Multi processor communication.

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

Data Size Baud Rate
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 bhits |8 data bit 1/16 x Timer 1 Overflow (SMOD1=1)
Stop bit(1) 1/16 x Timer 2 Overflow Rate
Start bit(0)
.. | 8 data bit 1/32 x Oscillator Clock (SMOD1=0)
Mode 2 | 11 bits . .
Programmable bit |1/16 x Oscillator Clock (SMOD1=1)
Stop bit(1)
Start bit(0
8 data Ib(it) 1/32 x Timer 1 Overflow (SMOD1=0)
Mode 3 | 11 hits . |1/16 x Timer 1 Overflow (SMOD1=1)
Programmable bit .
. 1/16 x Timer 2 Overflow Rate
Stop bit(1)

V Timer 1 Overflow varies with the CKCON register value

C 12 clocks time-base or 4 clocks time-base.

ri)CORERIVER Semiconductor Co., Ltd.

V PCON (87h) : Power Control Register

SMOD1| SDMOO0 - POF GF1 GFO0 PD IDL
R/W() R(0) RIW(1) R/W(0) R/W(O) R/W(@O) R/MW()
., SMOD1 :Timer 1 baud rate double in UART mode 1, 2, and 3
., SMODO Enabl e SMO access. Donodt
V SCON (98h) : Serial Port Control Register for UARTO
SMO SM1 SM2 REN TB8 RB8 TI R

RIW(O) RMW(O) RMW(O) R/W(O) R/W(0)

., SMO, SM1 : Serial Port Mode Select

. SM2

. REN
. TB8
. RB8

T
Rl

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

[0,0] : Mode 0. 8 -bit Shift Register (Fper(4)

RIW(O) RMW() R/W(0)

[0,1] : Mode 1. 8 -bit UART (Variable)
[1,0] : Mode 2. 9 -bit UART (Fogr({32 or Fper(16)
[1,1] : Mode 3. 9 -bit UART (Variable)

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.

: 9th data bit that will be transmitted in Mode 2 and 3.
: 9th 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

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

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

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

MiDAS3.0 Family
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6.8. UART : Automatic Address Recognition

E Example E  Baud Rate Discrimination between UARTO and UART1

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

Slave 1: i i i !
SADDR = 11110001 ¥ o it et generaton even hough TOLE or RGLK.
SADEN = 11111010 bit is set ’ ’

GIVEN = 11110X0X

Slave 2:
SADDR =11110011
SADEN =11111001 _D—> UARTO_TCLK
GIVEN = 11110XX1
UQT2DIS
AA master can selectively communicate with groups of ®_> ARG
slaves by using the Given Address.
Alt sends 11110000 to communicate with just Slave 1
Alt sends 11110111 to communicate with just Slave 2 UlT2DIS
. . UART1 TCLK
Alt sends 11110001 or 11110101 to communicate with TCLK = -
Slave 1 and Slave 2
RCLI . UART1_RCLK
VV SADDR(A9h) : Slave Address Register of UARTO A
SADDR.'SADDR.+SADDR.ESADDR.ASADDR.:SADDR.:SADDR.JSADDR.
R/W(0) R/W(0) R/W(0) R/W(0) R/W() R/W() R/W(0O) R/W(0) V. CKCON(8ENh) : Clock Control Register
. Programmed with the given wD1 | WDO T2M TiM TOM - U1T2DIJUOT2DIS
or broadcast address assigned to serial portO.
R/W(1) R/W(1) R/W() R/W(0) R/W(0) R/W(0) R/W(0)
V SADEN(B9h) : Slave Address Mask Enable Register of UARTO . UL1T2DIS : Used to disable RCLK/TCLK control for UART1 to generate
] ] its baud rate with T1 overflow.
SADEN.{SADEN 4SADEN.SADEN.4SADEN.SADEN.3SADEN.JSADEN. , UOT2DIS : Used to disable RCLK/TCLK control for UARTO to generate
RIW(0) R/MW(0) R/MW(0) R/W(O) RMW() R/W(O) RMW(@O) R/W(O) its baud rate with T1 overflow.
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6.8.

UART : UART1 SFRs

V SCONZ1 (B1h) : Serial Port Control Register for UART1

SMO

SM1 SM2 REN TB8 RB8 Tl RI

RIW(O) RMW(O) RMW(O) R/MW(O) RM(O) RM(O) RM(@O) RW(O)

., SMO, SM1 : Serial Port Operating Mode Selection

. SM2

. REN
. TB8
. RB8

T
Rl

[0,0] : Mode 0. 8 -bit Shift Register (Fpgr{4)

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

[1,0] : Mode 2. 9 -bit UART (Fogri/32 or Fper(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.
: 9th 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.

()CORERIVER Semiconductor Co., Ltd.

V SBUF1 (Alh) : Serial Data Buffer for UART1

SBUF1.4SBUF1.4 SBUF1.4SBUF1.4 SBUF1.3 SBUF1.4 SBUF1.1] SBUF1.4

R/W(0) RMW(0) R/MW(0) RMW(O) RMW(0) R/W(O) RMW(@O) RW(O)

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

V SADDRI1 (AAh) : Slave Address Register of UART1

SADDR1.{SADDR1.¢SADDR1.4SADDR1.4SADDR1.3§SADDR1.3SADDR1.1SADDR1

R/W(0) R/MW(0) R/W(0) R/MW(O) RMW() R/W(O) RMW(@O) R/W(O)

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

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

SADEN1.4SADEN1.¢SADEN1.4SADEN1.4SADEN1.4SADEN1.4SADEN1.1SADENL1.

R/W(0) RMW(0) R/W(0) R/MW(O) RMW() R/W(O) RMW(@O) R/W(O)
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6.8. UART : Baud Rate Example

E Serial Port Mode O E Serial Port Mode 1, 3
Baudrate = Oscillator Frequency V Using Timer 1 Overflow
4 2SMOD1 .
Baudrate = ———— X Timer 1 overflow
. . 32
E Serial Port Mode 2
SN 2SMOD1 ¢———— PCON.7 VUsing Timer 2 Overflow
audrate = =~ —m—m— i
32 X Oscillator Frequency Timer 2 overflow
Baudrate =
16
EX) Using Timer 1 to Generate Baudrates
2SMOD1 3TIM 1 é\lf SMOD1(PCON.7) = 1{: Double Buadrate
Mode 1 & 3 Baudrate = ———— X Fpgp X X — Alf TIM(CKCON.4) =0 C 1/12 X Fpgp
e 12 [256 i (TH1)] AIf TIM(CKCON.4) =1 & 1/4 X Forpy
EX) Using Timer 2 to Generate Baudrates
1 1
Mode 1 & 3 Baudrate = X Fegr X
32 [65536 i (RCAPH,RCAPL) ]
Baudrate UART Timer 1
Foeri SMOD1
T1M=0 TiM=1 Mode CIT 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| Model&3 11.0592 MHz 0 0 2 F4h
1.2 KHz 3.6 KHz 11.0592 MHz 0 0 2 E8h
137.5 Hz 412.5Hz 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
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6.8. UART : Mode 0 Function

Internal BUS
TB8
Write to | ;
SBUF 5 IS
G | Q —I— SBUF 4_D_’ .
Y
CL P3.0ALT
A 4 YVYVY OUTPUT
Zero Detector FUNCTION
vy
» START SHIFT
TX CONTROL ——
S4 * M TX CLOCK Tl SEND
(Fperi/ 4) TXD
Serial Port P3.1ALT
Interrupt Shift OUTPUT
Clock FUNCTION
REN » RX CLOCK RI RECEIVH_
= :D M s7arT RXCONTROL pyicr
11111110
YVYVYY9Y9YV9YYV9YYVYY
Input Shift Register R RXD
T P3.0ALT
. INPUT
Load SBUF :‘3 Z Shift FUNCTION
SBUF
Read SBUF :5 Z
Internal BUS

r)CORERIVER Semiconductor Co., Ltd.
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