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1. Product Overview

E CORERI VERG6s Mi DAS1.1 Fami/l y
microcontrollers.

E The instruction execution of MiDAS1.1 Family is max.
that of traditional 80C52.

V 1 machine cycle = 4 clocks vs. 12 clocks

E Additional peripherals of MiDAS1.1 Family:
V 10-bit ADC/8 -bit PWM/WDT/LVD /POR.

Power saving modes
Noise tolerant scheme
Provides User-Friendly MDS environment

Provides Easy-to-Use training -kit system

m- m m m m

IS a group

3 times faster

The Brief Manual contents could be updated at any time. Please check

update contents from CORERIVER Web Site (http://www.coreriver.com)

@) CORERIVER
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1. Product Overview

E MIDAS1.1 Family -GCB80C510A Series (Low Cost ADC Application MCU)

Product MaskROM| EPROM | RAM Volt Freq. T/Q Serial WDT _ADC PWM I/Q . Bl Avgilable

(byte) (byte) (Byte) V) (MHz) |(26bits)] 1/O (bit x ch) | (bitx ch) | Pins Time

GC87C510A0SP20I 10x12 18 20-SPDIP Now

GC87C510A0S020I 10X12 18 20-SOIC Now

GC87C510A6SP16I 20 10X8 14 16-SPDIP LVD Now

GC87C510A0S016I - 4K 128 |2.4~5.5 (10) 2 [LUART 1 | 10X8 8x1 14 16-SOIC POR Now

GC87C510A0TS16I 10X8 14 16-TSSOP | Ring OSC Now

GC87C510A6SP8I 10X2 6 8-SPDIP Now

GC87C510A0S08I 10X2 6 8-S0OIC Now
LVD

GC87C510A1S08I 20 10X3 8-SOIC Now
- 4K 128 |2.4~55 2 RLUART 1 8x1 6 POR

GC87C510A1SP8I (10) 10X3 8-SPDIP . Now

Ring OSC

GC81C510A06SP20I 10x12 18 20-SPDIP Now

GC81C510A0S020I 10X12 18 20-S0oIC Now

GC81C510A6SP16I 20 10X8 14 16-SPDIP LVD Now

GC81C510A0S016I 4K - 128 |2.4~55 (10) 2 QRUART 1 | 10X8 8x1 14 16-SOIC POR Now

GC81C510A0TS16I 10X8 14 16-TSSOP | Ring OSC Now

GC81C510A0SP8I 10X2 6 8-SPDIP Now

GC81C510A0S08I 10X2 6 8-SOoIC Now

GC81C510A1S08I 20 10X3 8-SOoIC LVD Now
4K - 128 |2.4~55 2 RUART 1 8x1 6 POR

GC81C510A1SP8I (10) 10X3 8-SPDIP Ring OSC Now

* Operating frequency of MiDAS1.1 family is 20 MHz at 5.0 voltage.

€ CORERIVER MiDAS1.1 Family [4]



E CPU
V  8-bit turbo 80C52 architecture
V 4 cycles/1 machine cycle
V Instruction level compatible with Intel 80C52

E 4Kbytes EPROM
E 128bytes RAM
E Supply voltage: 2.4V ~ 5.5V
E Operating Frequency
V Max. 20MHz @4.5V ~ 5.5V
V Max. 10MHz @2.4V ~ 3.3V
E -40 Cto 120 C operating temperature

E Fully programmable 18 1/O pins
V' Pullup controlled by S/W
V' Pushpull output

Low Voltage Detector
Internal Ring OSC. : 3.6MHz@5V ( 15%)
16-bit Programmable Watchdog Timer

m m M m

Two 16-bit Timer/Counters

@> CORERIVER

M

Full-Duplex UART
1-channel 8-bit high speed PWM

12-channel 10-bit ADC
vV Max 100KSPS (@Fadc = 8 MHz)
v Programmable input clock frequency

10 interrupt sources
v Timer0/1, UART, ADC, PWM, WDT, & 4 External
V Two-level interrupt priority

Reset scheme
VvV On-chip Power-On-Reset
v External reset
VvV Low voltage detector reset
Vv Optional Watchdog timer reset

Power consumption
Vv Active current: Max 10mA @5V, 20MHz
Vv Stop current : Max 1uA

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

Package
V 8/16/20-SPDIP andi SOIC
V 16-TSSOP

MiDAS1.1 Family [5]



3. Block Diagram

XTAL1/P1.0 XTAL2/P1.1 PO[7:0] / ADCO ~ ADC6 P2[6:0] / ADC7 ~ ADC11

: |
I
I
I I
I I
I I
I
I
I \ 4 ) Port :
| External | Controller |
I . Osc. e ADC Interrupt OTP IIF |
I A (10 bit) Controller Controller |
| Internal I
| Ring OSC. I
I
I
: TURBO @ @ @ @ |
| 80C52 CPU BUS '
| CORE :
I I
I
| «—» POR . . |
| RAM EPROM TimerO | | Timerl WDT PWM |
| VD (128B) (4KB) (8bitx2) [ | (16 bit) [ | @6 bit) [ |@bi) | |
I
| |
I
I I
- S —_— e S KF—————— |
Voo RESETB/ VPP / P1.2 Vss
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4. Pin Configurations

Vss [

P1.0/ XTALL [Z]
P1.1/XTAL2 [3]

VPP/ P1.2/ RESETB [4]
T0/P2.0 [E]

p2.1 [6]

ADC11/P2.2
ADC10/ P2.3
ADC9/ P2.4
ADC8/ P2.5

[l [ [+ [

d

dl0¢dsov0T1Ss0.809
dl02c0S6v0T1S0.829
YIAIMIHOD €Y

20 VDD

9] P0.0 / INTO/ TVO

8] P0.1 / ADCO/ INT1/ RXD
7] P0.2 / ADC1/ INT2/ TXD
6] P0.3 / ADC2/ INT3

T5] PO.4 / ADC3/ AVier

4] P0.5 / ADC4

3] P0.6 / ADC5/ PWM

2] P0.7 / ADC6

1] P2.6 / ADC7/ CLO

[20 -SOIC /20 -SPDIP]

E 20-SOIC : Wide

E 16/8-SOIC : Narrow

Voo [] @

P1.0/ XTAL1 [2]
P1.1/XTAL2 [3]
VPP/ P1.2/ RESETB [Z]

d

d8 dTTNDOD
S8 dTTNDOD
LENEE [on 16

B Voo

7] P0.0 / INTO/ PWM/ TVO
[6] PO.1 / ADCO/ INT1 / RXD
[5] P0.2 / ADC1/ INT2/ TXD

[8-SOIC /8 -SPDIP (A0 version)]

@) CORERIVER

Vss [

P1.0/ XTALL [Z]
P1.1/XTAL2 [3]

VPP/ P1.2/ RESETB [4]
T0/P2.0 [5]

p2.1 [6]

ADC11/P2.2 [T]
ADC10/ P2.3 [E]

d

Y3IAIHIH0D €Y

dI9TS16v0TS0.809
dI9TdSOV0TSD.809
dI9TOSOV0150.829

16
15
14
13
12
11
10

[16 -SOIC /16 -SPDIP /16

VSS E

P1.0/ XTAL1 [2]

VPP/ P1.2/ RESETB [3]
ADC11/P2.2 [4]

d

d8 dTTTNDO
S8 dTTTNDO
HINIHIY0D €Y

Lol o] M =]

Voo

P0.0 / INTO/ TVO

PO.1 / ADCO/ INTL / RXD
P0.2 / ADC1/ INT2/ TXD
P0.3 / ADC2/ INT3

PO.4 / ADC3/ AVier

P0.5 / ADC4

P0.6 / ADC5/ PWM

-TSSOP]

Voo -

P0.0 / INTO/ PWM/ TVO
P0.1 / ADCO/ INTL / RXD
P0.2 / ADC1/ INT2/ TXD

[8-SOIC /8 -SPIDP (Al version)]
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5. Pin Descriptions

Symbol Direction Description Share Pins
Voo Input Voltage Power Source -
Vss Input Voltage Power Ground -

AExternal Reset Input Signal (Default)

RESETB / VPP /P1.2 | Input/Output ABit Programmable

VPP (11.5V)

XTALL/P1.0 ACrystal Input/Output (Default) Crystal Input
ABit Programmable with Schmitt Trigger

Input/Output - Optional Pulkup Control Enable
XTAL2/P1.1 - Push-pull Output Crystal Output
' (only AO version)
, RX, TX, TVO
ABit Programmable with Schmitt Trigger INTO ~ INT3,
PO[7:0] Input/Output - Optional Pulkup Control Enable ADCO ~ ADCS,
- Push-pull Output (Default) PWM
AVrer
ABit Programmable with Schmitt Trigger ADC7 ~ ADC11
P2[6:0] Input/Output - Optional Pulkup Control Enable CLO
- Push-pull Output (Default) TO

@> CORERIVER MiDAS1.1 Family (8]



6.1. Memory Organization

] (T TTTTTTTTTT 1
1 1 1 1
1 1 1 1
1 I 1 1
1 3FFh 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 I 1 1

1 1 1
: | i FFh ]

1 1 1
: Internal | 1 SFR 1
: ROM | ) sony :
1 1 80 x 8hit "o, irect 1
: (4kBytes) ; (Scratch Pad) : 80oh, :
| " | e '
1 1 1
s 1 16 x8bit (128bi S AN 1
1 1 X I ( it ) 1 RAM 1
1 1 Bit Addressable 1 (Indirect or 1
1 ! 20H ! A !
i 1 | Direct) |
v oooh 1] RORIRIRIRARERARTBANK S I
:_ ________ /’_ _______ : R( R]1R7 RyR4 RY Rq R7BANK 2:_ ______ _r____ __________ :

)/ R(RIRZRIR4{RERGRTBANK L .o
! 00H |R{ R1RZ R4 R4 RY R{ R BANKT™
Interrupt Vector g

€@ CORERIVER MiDAS1.1 Family [9]



6.2. SFR (Special Function Register) Map

7Fh

00h

@> CORERIVER

FFh
SFR
(Only
Direct)
Internal
RAM
(Indirect or
Direct)

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

Bit addressable

y

: Newly added SFR at MiDAS1.1 Family

: Reserved for future use.

EIP

B PODIR P1DIR P2DIR

EIE ADCR | ADCON
ACC |JADCSELH| ADCSEL | ALTSEL | POSEL P1SEL | P2SEL
WDCON PWMCON PWMD

PSW POTYPE | P1TYPE |P2TYPE

PMR STATUS

IP OSCICN

IE

P2

SCON SBUF

P1 EXIF

TCON TMOD TLO TL1 THO TH1

PO SP DPL DPH PCON

MiDAS1.1 Family

FFh
F7h
EFh
E7h
DFh
D7h
CFh
C7h
BFh
B7h
AFh
A7h
9Fh
97h
8Fh
87h

[10]



6.2. SFR Brief Description

E 80C52 SFR Registers

Register Name Reset Value
ACC Accumulator 00000000
B B 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 1 111
P2 Port 2 *1111111
P Interrupt Priority 10*00000
IE Interrupt Enable Control 00*00000
TCON Timer/Counter 0/1 Control 00000000
TMOD Timer/Counter 0 Mode Control ****0000
THO Timer/Counter 0 High Byte 00000000
TLO Timer/Counter O Low Byte 00000000
TH1 Timer/Counter 1 High Byte 00000000
TL1 Timer/Counter 1 Low Byte 00000000
SCON Serial Control *¥**0**00
SBUF Serial Buffer 00000000
PCON Power Control 0**10000

@> CORERIVER

E Newly added SFR Registers in MiDAS1.1

Register Name Reset Value
POSEL Port 0 Pull-up Control 00000000
P1SEL Port 1 Pullup Control w11
P2SEL Port 2 Pull-up Control *0000000
POTYPE Port 0 Type Control 00000000
P1TYPE Port 1 Type Control *rexxxx00
P2TYPE Port 2 Type Control *0000000
PODIR Port 0 Input/Output Control 11111111
P1DIR Port 1 Input/Output Control rrxkk] 11
P2DIR Port 2 Input/Output Control *1111111
ALTSEL Alternative Function Control 000000**
PWMCON |PWM Control 0000*000
PWMD PWM Duty Data 00000000
ADCON ADC Control & ADC Result Low 00100000
ADCR ADC Result High 00000000
ADCSEL ADC Channel Selection Low and MUX Selection 11111111
ADCSELH [ADC Channel Selection High 11111111
WDCON Watchdog Timer Control 11010000
PMR Power Management Control Frrk(Qrak
EXIF Added External Interrupt and LVD Control **000101
EIP Extended Interrupt Priority **00**00
EIE Extended Interrupt Enable **00**00
STATUS Crystal Status FkkQrakk
OSCICN Internal Ring Oscillator Control *rkkk]00

*: Not Used Bit.

MiDAS1.1 Family
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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
_ _ INC Increment ANL AND bit
A”thme“c DEC Decrement ORL OR b|t
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
)éfF'; CE;TC'”S"’e OR ACALL Absolute Call
ear LCALL Long Call
CPL Complement .
Logical RET Return from Subroutine
g RL Rotate Left
. RETI Return from Interrupt
RLC Rotate Left with Carry
; AJMP Absolute Jump
RR Rotate Right
. . LIMP Long Jump
RRC Rotate Right with Carry SIMP Short Jump
SWAP Swap Nibbles Branch IMP Jump with DPTR
JZ Jump if ACC is zero
MOV Move Data INZ Jump if ACC is not zero
l\PAl(J)g/I-CI: ';AS;T*COde CJINE Compare and Jump
if not equal
Data Transfer :
POP POP DJINZ Decrement and Jump
XCH Exchange N if not zero
XCHD Exchange Lowdigit NOP No Operation

@> CORERIVER
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6.4. CPU Timing

E Comparative timing of the MiDAS1.1 family and Intel 80C52

IR >< INSTO X INST1 X INST2 X INST3 X

]
ALE |
I
I
I

CORERIVER

MiDAS1.1 oM

il

PORTO X INsTo XADDL X INsT2 XapbL X INsT2 XappL KX INst3 X
| | | | | | | | |

| D X
| 1
PORT2 ADDH_0 X ADDH_1 X ADDH_2 X ADDH_3 I | X
1 I I I 1 I I I 1 I I 1
M 1-byte 1 -machine Cycle Instruction ( 4 clocks )
1 1 1 1 1 1 1 1
I I I I I I I I
I I I I I I I I
1 1 1 1 1 1 1 1
1-byte 1 -machine Cycle Instruction ( 12 clocks )

S51S6|S71S81S9[510|S11]S12]

Intel IR INSTO >K INST1 * INST2
80C52 ALE _,7 : :
Peen [ | N
PORTO :>< ADDL_12 X INST12 I>< ADDLI_21 I>< INST21 >< ADDLI_22 >< IINS'I'I22 I>< ><:
PORT2 :>< ADDH_12 X ADDH_21 >< ADDH_22 X

€ CORERIVER MiDAS1.1 Family [13]



6.4. CPU Timing : Execution Time Table

E Fastest instruction execution time in the world

Instruction MiDAS1.1 W77C32 DS80C320 87C52
(CORERIVER) (Winbond) (Maxim) (Intel)

MUL AB 12 clock 20 clock 20 clock 48 clock
DIV AB clocks clocks clocks clocks
MOVC A, @A+PC
MOVC A, @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
JMP @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
RET
RETI 8 clocks 8 clocks 16 clocks 24 clocks
INC DPTR 4 clocks 8 clocks 12 clocks 24 clocks
Others Same Same Same -

€ CORERIVER MiDASL.1Family  [14]



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

E Pullup enable with push-pull output type by default.
E PO[7:1] can be configured as ADC6 ~ ADCO inpuit.
E ReadModify-Write instructions do not read port pin but SFR register.

V ANL/ ORL/ XRL/ JBC/ CPL/ INC/ DEC/ DINZ/ MOV PX.Y, C CLR PX.Y SETB PX.Y

V ADCSEL (E2h) : ADC Channel Selection Low & MUX Selection

ADC3B| ADC2B| ADC1B| ADCOB| CH3 CH2 CH1 CHO

PODIR.1 POTYPE. POSEL.1

RW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW(1) RMW()
., ADCXB =0 : ADCX Input Enable & Digital Input Disable T 1 T 1
1

V POTYPE (D4h) : Port 0 Type Control Register

POTYPE.POTYPE.POTYPE.POTYPE. POTYPE.’POTYPE. POTYPE.POTYPE.Pp

R/W(0) R/W(O) R/MW(0) R/MW(O) R/MW(O) R/MW(O) R/MW(@O) R/W(©)
. 0 = Push-pull Output (Default)

CPU BUS> Q

V PODIR (F4h) : Port O Input/Output Control Register QH

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

Alternative Output
RW(1) R/W(1) RMW(1) RMW(1) RMW() RW(1) RMW(@1) R/MW(1)

. 0=0Output/ 1 = Input (Default) Alternative Enable

V POSEL (E4h) : Port O Pull-up Control Register

Digital Input \\Il

]
POSEL.7 POSEL.q POSEL.§ POSEL.4 POSEL.3 POSEL.4 POSEL.1 POSEL.Q
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) ADCO Input < #:/C
. 0=Pull-upresistor ON (Defaulty 4L ___ _Do_ -l
.1 =Pull-up resistor OFF when ADC_EN (ADCONJ7]) =1
V PO (80h) : Port 0 Register ADCOB

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

RW(1) RMW(1) RMW(1) RMW(@I) RMW(1) RMW(@I) RMW(1) RMW()

@) CORERIVER MiDAS1.1 Family [15]



6.5. 1/0 Ports : PORT1[1:0] (XTALL/XTAL2)

E XTAL1/XTALZ2 can be configured as I/O port.

E ReadModify-Write instructions do not read port pin but SFR register.
V ANL/ ORL/ XRL/ JBC/ CPL/ INC/ DEC/ DINZ/ MOV PX.Y, C CLR PX.Y SETB PX.Y

V P1TYPE (D5h) : Port 1 Type Control Register

P1TYPE.[PITYPE.D

R/W(0) R/W(0
. 0 = Push-pull Output (Default) © ©

V P1DIR (F5h) : Port 1 Input/Output Control Register

P1DIR.2| P1DIR.1{ P1DIR.0

. 0=Output/ 1 = Input (Default) R/W() RW(Q) RMW(1)

V P1SEL (E5h) : Port 1 Pull-up Control Register

P1SEL.J P1SEL.Q

R/W(1) R/W(L)
. 0 =Pull-up resistor ON
. 1 =Pull-up resistor OFF (Default)
V P1 (90h) : Port 1 Register

P1.2 P11 P1.0

RIW(1) RMW(1) R/W(1)
V ALTSEL (E3h) : Alternative Function Control Register

IOXEN [IORSTENf CLO [PWMOO| TVO >

R/W(0) R/W(O) R/W(O) R/W(@O) R/W(0O) R/MW(©)
, IOXEN =1 : XTAL1 and XTAL2 are configured as I/O Ports

V PMR (C4h) : Power Management Control Register

XTOFF

RIW(0)

@> CORERIVER

IOXEN

P1DIR.O

PITYPE.§ | P1SELO

Q
CPUBUS ., o

SFR
lo):

Digital Input <

Q
CPU BUS+>| P11

SFR
Qr

Digital Input <

P1SEL.1

P1TYPE.

P1DIR.1

MiDAS1.1 Family



6.5. 1/0 Ports : PORT1[2] (RESETB)

E RESETB can be configured as I/O port.

E ReadModify-Write instructions do not read port pin but SFR register.
V ANL/ ORL/ XRL/ JBC/ CPL/ INC/ DEC/ DINZ/ MOV PX.Y, C CLR PX.Y SETB PX.Y

V P1DIR (F5h) : Port 1 Input/Output Control Register

P1DIR.2| P1DIR.1{ P1DIR.O

RW(1) RMW(1) RMW(L)

. 0=0Output/ 1 = Input (Default) Q
CPUBUS g 5 RESETB

V P1 (90h) : Port 1 Register SFR ? /P1.2

.
P1.2 P1.1 P1.0 Q :>—|

RIW(1) RM(1) R/MW(1)

IORSTEN
V ALTSEL (E3h) : Alternative Function Control Register P1DIR.2
IOXEN |IORSTEN| CLO |PWMOO[ TVO | TX
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) Digital Input < <]l

, IORSTEN =1 : RESETB is configured as I/O port.

@) CORERIVER MiDAS1.1 Family [17]



6.5. 1/0 Ports : PORT2[6:0]

E  Pulkup enable with push-pull type by default.
E P2[6:2] can be configured as ADC11 ~ ADC7 input.
E ReadModify-Write instructions do not read port pin but SFR register.

V ANL/ ORL/ XRL/ JBC/ CPL/ INC/ DEC/ DINZ/ MOV PX.Y, C CLR PX.Y SETB PX.Y

V ADCSELH (E1h) : ADC Channel Selection High Register

ADC11B| ADC10B| ADC9B| ADC8B| ADC7B| ADC6B| ADC5B| ADC4B

P2DIR.2 P2TYPE. P2SEL.2

RW(1) RW(1) RMW(1) RMW(1) RMW() RMW(1) RMW(@) R/MW(1)
. ADCXB = 0 : ADCX Input Enable & Digital Input Disable T ' T |
V P2TYPE (D6h) : Port 2 Type Control Register

- P2TYPE.Q P2TYPE.4P2TYPE.4 P2TYPE.JP2TYPE.qP2TYPE.] P2TYPE.(

R/W(0)) R/W(0) R/W() R/MW(0) R/W(O) R/W(@O) R/W() CPU BUS+> bo 2Q
. 0 = Push-pull Output (Default) SFR & P22
V P2DIR (F6h) : Port 2 Input/Output Control Register QE

- P2DIR.6| P2DIR.5| P2DIR.4| P2DIR.3| P2DIR.2| P2DIR.1| P2DIR.O

Alternative Output
RW(1) RMW(1) RMW(1) RMW(1) RMW() RMW(1) RMW(Q)

, 0 =0Output/ 1 = Input (Default) Alternative Enable
V P2SEL (E6h) : Port 2 Pull-up Control Register

- P2SEL.q P2SEL.9 P2SEL.4 P2SEL.3 P2SEL.J P2SEL.1 P2SEL.G \\I

Digital Input 4
RIW(0) RW(O) RMW(O) RMW(O) RMW(O) RMW(O) RMW(O) ;
. ADC11 Input< o o—
. 0=Pull-upresistoroN o TEEE AR _Do_ _
. 1 =Pull-up resistor OFF when ADC_EN(ADCON][3]) = 1.

V P2 (AOh) : Port 2 Register ADC11B

- P2.6 P2.5 P2.4 P2.3 pP2.2 P2.1 P2.0

RIW(1) RW(@1) RW(1) RMW(I) RW(I) RMW(I) RMW()

@> CORERIVER MiDAS1.1 Family 18]



6.6. The ESD Structure of Pads

E Two ESD diodes and one ESD resister are contained in all pads except VPP/P1.2/RESETB.
E One ESD diode and one ESD resister are contained in VPP/P1.2/RESETB.

[All pads except VPP/P1.2/RESETB] [VPP/P1.2/RESETB]

:
X
:
X

v v
ATwo ESD Diodes (\4 side, GND side) AOne ESD Diode (GND side)
AOne ESD Resister AOne ESD Resister

@> CORERIVER MiDAS1.1 Family [19]



6.7. LVD (Low Voltage Detector)

E On-chip power-on reset : 2.3V
E  On-chip power-fail reset 2.3V
>,
>
2.3V
POR Pulse [
@) CORERIVER

V EXIF (91h) : External Interrupt Flag Register

IE3 IE2 XT/RG| RGMD| RGSL | BGS

R/W(0) R/W() R/MW() R(1)
., BGS: Band-gap Select
0 = Band-gap block (LVD) Off in stop mode, but
ON during normal mode.
1 = Band-gap block (LVD) ON in power-down mode.

RIW() R/W(1)

VV PCON (87h) : Power Control Register

smop1| - - POF | GF1 | GFo | PD IDL
RIW(0) RW(1) R/W(O) RMW(0) R/MW(O) RMW(O)

., POF : Power Off flag. When power-on, POF = 1 by H/W.
. PD : Powerdown mode bit

PCON.1 EXIF.0
PD | BGS

PCON.4

LVD_OF

Lvp EORPulse » POR Reset

MiDAS1.1 Family [20]



6.8. WDT (Watchdog Timer)

E Detect the malfunction of program due to external noise or other causes.
E Return the operation to the normal condition using WDT interrupt.
E If enabled, WDT interrupt or WDT reset makes MCU wake up from Stop Mode 2.
E Watchdog Time-out Values V WDCON (D8h) : Watchdog Timer Control Register
WD1(WDQ| Interrupt Time -out (@4MHz) Reset Time-out (@4MHz) wD1 | WDO - - WDIF [ WTRF | EWT | RWT
0 | 0 | 1x26 clocks 16.38 ms | 1x216+ 256 clocks | 16.45ms ROIEL) et RS RO RO R R RS
0 | 1 [ 4x21clocks 65.54ms | 4x21 + 256 clocks | 65.60 ms . WD[1:0] :WDT Clock Divide(1/4/8/32)
. WDIF : Watchdog Timer Interrupt Flag
1 0 | 16x2'6 clocks 262.14 ms | 16x21 + 256 clocks | 262.21 ms . WTRF :Watchdog Timer Reset Flag. Only cleared by S/W.
" " ., EWT : Watchdog Timer Reset Enable
1 1 | 32x2'6 clocks 524.29 ms | 32x2%¢ + 256 clocks | 524.35 ms  RWT  Restart Watchdog Timer

WDCON([7:6] EIE4
WD1 | WDO EWDT
WDCON.3 L
Fosc/1 —» S :>—> Interrupt
Fosc/4 = 16-bit Counter
Fosc/ 16 —¥ n 289 256 clocks WDT Reset
Fosc/ 32— ] Overflow Delay —
EWT
RESE WDCON.1
RWT WTRF
WDCON.0 WDCON.2

* RWT is only used with WDT mode 0 (WD[1:0] = [0,0]) for MiDAS1.1 Family (Refer to Application Note #009 (AN009))
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6.9. Timer/Counter : Timer 0/1

E Compatible with traditional 80C52 Timer/Counter function
E Time base is 12 clocks.
Mode| Mode 0 Mode 1 Mode 2 Mode 3
Timer (M1,M0=00)|(M1,M0=01) (M1,M0=10) (M1,M0=11)
8-bit T/C. ) 8-p|t T/C. (TLO)
. . . . . C TimerO interrupt
Timer0 | 13-bit T/C | 16-bit T/C |with automatic reload 8-bit T/C (THO)
(TLO& THO) . .
C Timerl interrupt
8-bit T/C
Timerl Not Supported with automatic reload Not Supported
(TL1 & TH1)

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

GATE CIT M1

MO

_ GATE
_ CIm[2]

ML, M

(3]

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

: Timer 0 Gate Control

: Timer 0 Counter/Timer Select.
0 = Timer by F osd12. (Default)
1 = Counter by TO pin.
0 : Timer 0 Mode Select

[0,0] : Mode 0. 13
[0,1] : Mode 1. 16

-bit T/C.
-bit T/C.

RIW(0)

[1,0] : Mode 2. 8 -bit T/C with automatic reload
[1,1] : Mode 3. Two 8 -bit T/C

@> CORERIVER

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

TF1 TR1 TFO TRO IE1 IT1 IEO ITO
R/W(0) R/W(O) R/MW(0) R/MW(O) R/MW(O) R/W(O) R/W(O) R/W(©)
., TF1 :Timer 1 Overflow Flag
., TR1 :Timer 1 Run Enable
. TFO :Timer 0 Overflow Flag
. TRO :Timer 0 Run Enable
. IE1 :External Interrupt 1 Flag
. IT1 : External Interrupt 1 Type Select Flag
Edge Detect (IT1=1). Level Detect (IT1=0)
. IEO : External Interrupt O Flag
. ITO : External Interrupt O Type Select Flag
Edge Detect (ITO=1). Level Detect (IT0O=0)
V TLO (8Ah) : Timer/Counter O Low Byte Register
TLO.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 | TLO.O
R/W(0) R/MW(0) R/MW(0) R/MW(O) R/MW(O) R/MW(O) R/W(@O) R/MW(©)
V THO (8Ch) : Timer/Counter 0 High Byte Register
THO.7 | THO0.6 | THO.5 | THO.4 | THO.3 | THO.2 | THO.1 | THO.0
R/W(0) R/W() R/MW() R/MW(O) R/MW(@O) R/MW(O) R/W(@O) R/MW(©)
V TL1 (8Bh) : Timer/Counter 1 Low Byte Register
TL1.7 | TL16 | TLLS5 | TL14 | TL1.3 | TL1.2 | TL1.1 | TL1.0
R/W(0) R/MW() R/MW() R/W(O) R/MW(@O) R/MW(@O) R/W(@O) R/MW(©)
V TH1 (8Dh) : Timer/Counter 1 High Byte Register
TH1.7 | TH1.6 | TH1.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0
R/W(0) R/W(O) R/MW(0) R/MW(O) R/MW(O) R/W(O) R/W(@O) R/W(©)
MiDAS1.1 Family [22]



6.9. Timer/Counter:  Timer 0 Mode Description

TMOD.2 TMOD.2
CIT CIT
FoscH1/12 | Fosck1/12 |
| CONTROL MROL
09, ' TLO | THO 09, ' TLO | THO
o0 pIN 19" 17| sbits) | 8bits) Interrupt 0 PIN 19" 17| 8bits) | 8bits) Interrupt
1 1
TRO E TRO 0
GATE When C/T = 0 (Default), GATE When C/T = 0 (Default),
INTO PIN 3F. 6 INTO PIN 8F 1
T|me[sec]= &0 3 28 T|me[sec]= 8 3 1
c 12 =+ c 12
[Mode 0] [Mode 1]
TMOD.2 MOD.2
cIT CIT
|
Foscf—1/12 : FoscH 1/12 |
|
MROL . CONTROL
00, n TLO ! TLO - Timer 0
i 1901 Interrupt 10- ] i TFO
T0PIN 19! 1| (8bits) T0 PIN 9 ! (8hits) Interrupt
1
1
TRO _: TRO _l
RELOAD
GATE ___GATE
INTO PIN THO INTO PIN
(8hits) CONTROL
THO Timer 1
When C/T = 0 (Default), Fosc[11/12 °J:/° (8bits) TP ™ Interrupt
1
_ aF TR1)-----
Time[seck aeﬁg 3 (2° - THO)
c 12 =
[Mode 2] [Mode 3]
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6.9. Timer/Counter : Timer 1 Mode Description

CONTROL

Fosck1/12

TF1 > Interrupt

TRif ==~ RELOAD

[Mode 2]

@5 CORERIVER MiDAS1.1 Family [24]



6.10. UART

E Simplified 8052 UART V PCON (87h) : Power Control Register
(only UART Mode 1 is supported.)

smop1| - - POF | GF1 | GFO PD IDL

Data Size Baudrate R/W(0) R/W(1) R/W(0) R/W(0) R/W(QO) R/W(0)
. , SMOD1 :Timer 1 baudrate double in UART mode.
Mode 1 10 bits :t::t:llg(i?) 1/32 x Timer 1 Overflow (SMOD1=0)
Stop bit(1) 1/16 x Timer 1 Overflow (SMOD1=1) V SCON (98h) : Serial Port Control Register

2 : - REN - 2 Tl RI

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

E UART Mode 1 REN : Serial Reception Enable.

(Using Timer 1 Overflow) " TI  :Transmission Interrupt Flag. Must be cleared by S/W.

. RI : Reception Interrupt Flag. Must be cleared by S/W.
2SMOD1 1

Baudrate = ——— X F X
32 0SsC

12 X [256 i (TH1)] V SBUF (99h) : Serial Data Buffer Register

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

[Baudrate Examples]

E— R/W(0) R/W() R/MW(0) R/MW(O) R/MW(@O) R/MW(O) R/MW(@O) R/W(©)
UART . Transmission buffer and reception buffer are separated.
Baudrate Fosc[MHz] [ SMOD1 Reload . Read and Write address are same.
Mode c/t|  Mode Value
(TH1)
62.5 KHz 12 1 0 FFh
19.2 KHz 11.0592 1 0 FDh
9.6 KHz 11.0592 0 0 FDh
Mode 2
4.8 KHz 11.0592 0 0 . FAh
Mode 1 8-hit
2.4 KHz 11.0592 0 0 Auto-reload Fah
1.2 KHz 11.0592 0 0 E8h
137.5Hz 11.0592 0 0 1Dh
110 Hz 6 0 0 72h
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6.10. UART : Mode 1 Function

Internal BUS

fioo

Timer 1 Write to . |
SBUF
Overflow DS 0

SBUF
y TXD
CL YYYYYY

Zero Detector

9

T 1
» START SHIFT DATA
TX CONTROL SENI
\ O {1/16 —>{7x cLock Tl
Serial Port:
Interrupt o[ 15
A
Sample AA A
LOAD|
1-t0-0 RX CLOCK RI SBUF >
Transition > START RX CONTROL
Detector 1FFh SHIFT
yyy 1
»| Bit Detector V4
RXD | |Input Shift Register J
(9 bits)
A )
Load SBUF > Shift
SBUF
Read SBUF :5 Z
Internal BUS
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6.10. UART : Mode 1 Timing

[Transmit]
TX Clock | | | | | | | | | | | | | |
Write to SBUF |
S1
SEND [ v |
Data [ |
Shift | | | | | | | ] |
TXD \starthit / DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 ) Stophit
Tl |
M]— /16 Reset
RX cLock __ | | IIl | | | | | | | | | | |
RXD |startbit / DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y Stophit
Bit Detector
Sample Times |I||| Iml |||||| |||||| |||||| |||||| |||||| |||||| Il'l IIIIII IIIIII
Shift | | | | | | | | | | |
RI I
@) CORERIVER
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6.11. PWM (Pulse Width Modulator)

E Intelligent 1 -channel 8-bit PWM
E PWM Counter Reload Mode (8bit Counter Overflow Reload)
E PWM Counter can be cleared by S/W.
E PWM is stopped or started (resumed) by S/W.
FC|)SC
Clock Divide )
(1/2/4/8/16/32/64/128) | PWMCON[E:4]
Fowwm PWM Clock to ADCexcept of Fosd1)
PWM Counter Overflow
l7lef5]4[3[2]1]0]
POSEL

PWM
Pulse

. 1
Generation| __¢” PO.O

Comparator

8-bit Buffer

f

PWMD

@> CORERIVER

V PWMCON (DCh) : PWM Control Register

POSEL | PS2_PO| PS1_PO| PSO_PO| - PWMF | CLR_PO|RUN_PQ
R/W(0) R/W(O) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
. POSEL : PWM Waveform Output Enable to P0.6

. PS2_PO0, PS1_PO, PSO_PO: Pre-scaled Clock Selection.
[0,0,0] =F osd1, [0,0,1] = F o5d2, [0,1,0] = F osd4.,
[0,1,1] =F osd8, [1,0,0] = F o5d16, [1,0,1]=F osd32,
[1,1,0] = F o5d64, [1,1,1]=F o5d128
* PWM Clock (FEyy) to ADC should not be set to Fogd1.

. PWMF : PWM Interrupt Flag. Cleared by S/W

., CLR_PO :Counter Reset Enable. Cleared by H/W.

. RUN_PO :Counter Start Enable.

V PWMD (DEh) : PWM Duty Data Register

PWMD.7PWMD.q PWMD.Y PWMD.4 PWMD.3 PWMD.2 PWMD.1 PWMD.(

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

V ALTSEL (E3h) : Alternative Function Control Register

IOXEN [ IORSTEN CLO | PWMO0OO| TVO X

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

., PWMOO :PWM Waveform Output Enable to P0.0

MiDAS1.1 Family [28]



6.11. PWM : Pulse Generation

Clock Count Clock Count Clock Count Clock Count

Clock Count
000h

PWM Clock -
(Fosd1)

PWM Out

|
|
|
(PWMD = 00h) |
I
|
|
|

PWM Out 1
(PWMD = 01h) | | '
|

|
PWM Out

Clock Cycle

L

(PWMD = 80h)

PWM Out

(50% Duty)

(PWMD = FFh)

@) CORERIVER

| | 1 Clock Cycle

S L

B I
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6.12. ADC (Analog -to-Digital Converter)

E 12-channel 10-bit ADC (SAR Type)
E Max. 104ksps(samples per sec.)@ F,pc= 10MHz & 5V. (Max. 52ksps @ Fypc= 5MHz & 3V)

VADCSELH (E1h) : ADC Channel Selection High Register VADCON (EFh) : ADC Control & ADC Result Low Register
ADC11B|ADC10B{ ADC9B| ADC8B| ADC7B| ADC6B| ADC5B| ADC4B AD_EN|AD_REQAD_ENO ADCF | AVREF| ADIV | SAR1 | SARO
RW(1) RMW(1) RMW(1) RMW(1) RMW(I) RMW(1) RMW(1) R/MW(L) R/W(O) R/W(O) R(1) R/MW(0) R/MW(O) R/W(O) R/MW(@O) R/MW(O)

V ADCSEL (E2h) : ADC Channel Selection Low & MUX Selection Register V ADCR (EEh) : ADC Result High Register

ADC3B| ADC2B| ADC1B| ADCOB| CH3 CH2 CH1 CHO SAR9 | SAR8 | SAR7 | SAR6 | SAR5 | SAR4 | SAR3 | SAR2
R/W(1) R/W(1) R/MW(1) R/MW(1) RMW(1) RMW() RW(@I) R/MW(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W() R/W(O) R/W(0)
PWM Clock (R except of Fogd1
CH[3:0] AD_EN| |AD_RE(Q
ADCOB v A 4 A 4 y
e Control ADIV 1 0/
ADCO 1 O—p o
Circuit Fapc
(P0.1) - v
ADC1B v R
T ,O—>» Successive AD_ENT
ADCl—(:/o—> Approximation
(P0.2) Analog Register N
: MUX Analog g s
. Comparator SAR[9:O] ADC Interrupt Flag
ADC11B < ) §
T D/A Converter
ADC11l— " o—»! y SAR[9:2] SAR[1:0]
(P2.2) v y
AVREF 1 0 ADCR ADCON
AVier Lolef7lefs[alsf2]||LL T T[T fafof
(P0.4) Vpp  Vss
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6.12. ADC : Conversion Timing

AD_EN Set by S/IW
AD_REQ Set by SIW Cleared by H/W
| 8Fap
AD_END | Y Cleared by HW b Set by HW
I I I
I
Valid Bit < >KSetupTime>K9><8X7X6>K5>K4X3><2><1X0)|<HoldTimeX >
I
| 8Fpe (8Fapd X 10 bits = 80F 5o " 8Fapce :
96F Apc
4
ADCF ‘ Set by H/W
ADC Interrupt
V AD_EN - ADC Block Enable Signal. [An Example of ADC Conversion Table]
Set or Cleared by S/W.
V AD_REQ : ADC Conversion Request Start Bit. System Clock Divide . Troe 1 sample
Set by S/W and Cleared by H/W. (Fosd (ADIV=0) ApC (I/Fpod | Conversion Time
This bit must be set at each sample conversion.
V AD_END : Set or Cleared by H/W. 20MHz @ 5V Fosd? 10MHz 100ns 9.6us
Clear when Conversion started.
Set when Conversion ended. 10MHz @ 5V Fosd?2 5MHz 200ns 19.2us
V ADCE  :ADC Interrupt Flag. 10MHz @ 3V Fosd? SMHz |  200ns 19.2us
Set by H/W and Cleared by S/W.
You should clear ADCF bit in ADC interrupt routine. 5MHz @ 3V Fosd2 2.5MHz 400ns 38.4us
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6.13. Interrupt: 11 Sources/ 2 -level Priority

E 10 Interrupt Sources * Interrupt related to SFR (refer to Appendix B : SER Description)
V Timer 0/1, UART, ADC, WDT, PWM, 4 External.
) o V TCON (88h) TFL | TR1 | TFo [ TRO | 1EL | 11 | 1EO | 1TO
E 2-level Interrupt Priority
V EXIF  (91h) - - IE3 | IE2 |[XT/RG|RGMD| RGSL| BGS
[Interrupt Vector Address] V IE (A8h) Ea | EADC| - Es | Tt | Ext | ETO | EX0O
Interrupt Priority VIP (B8h) - | Papc| - ps | P2 | Pxa | PTO | Px0
HIGH Sources (ARl Level
V EIE E8h 3 } _ _
NTO 0003h 2 Levels (E8h) EPWM| EWDT EX3 | Ex2
TFO 000Bh 2 Levels V EIP  (F8h) - ppwM| PWDT| - - PX3 | Px2
INT1 0013h 2 Levels V WDCON (D8h)
— 018N > Lovels wD1 | wWDo - | woIF | WTRF| EWT | RWT
RI+TI 0023h 2 Levels V PWMCON (DCh) POSEL|PS2_PQPS1_PQPSO_PQ - | PWMF CLR_P(iRUN_P
ADC 003Bh 2 Levels
INT2 0043h 2 Levels [Interrupt Vector Generation Flow]
INT3 004Bh 2 Levels
WDT 0063h 2 Levels :; o
PWM 006Bh 2 Levels Interrupt e | INterrupt ‘IndIVIduaI Cllzel | Priority | | Polling & Interrupt
p ; » Enable | Enable |—» . > — \ector
Sources ® | Flag bits bits bits bits Vector
¢ Generation
—>
[ 1E0 ] [ exo [ ea NI [[_Pxo ] [ o003h |
[Response Sequence]
Sample & Flag Set Polling LCALL Service Routine

Last Cycle & High Priority & Not-update Interrupt Register
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Interrupt Functional Description

Interrupt Enable Bits High Priority
Interrupt
> L Diicvis -l ..
o High Priority | Low Priority
0 Flag Bits EA riority Interrupt
— 70 T 1
INTO IEO > EX0 ic PX0 0O——
L_\_ 1
: 1 ! 1
Timer/Counter 0 TFO » ETO o PTO 0 —»
0 1
IT1 ! 1
INT1 IE1 —»{ EX1 o PX1 o—, =
A . =]
A ! 1 L
Timer/Counter 1 TF1 P ET1 10 PT1 o—™, =
1 =]
1 1 -
— Rl - 0——» T
ES o PS N
UART | 4 % ‘ Interrupt
- | -}
n : = Vector
; 1 n
ADC ADCF » EADC o PADC 0o—» )
1 “1 g
! ®
INT2 va IE2 » Ex2 7o PX2 O—», a
! o)
_— I 1
INT3 AN IE3 EX3 o PX3 00—,
1
1
1
: 1
WDT WDIF » EWDT o PWDT —.
1
! 1
PWM PWMF » EPWM—O" 0 PPWM o——» .
| Low Priority
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6.14. Reset Circuit : Three Reset Sources

m\

LVD(POR) Reset V WDCON (D8h) : Watchdog Timer Control Register
V  Power-on Reset when PowerUp.
V  Powerfail Reset under Vggr

wD1 WDO - - WDIF | WTRF | EWT RWT

RW(1) RMW(1) RMW(0) RMW(1) RMW() RW(O) RMW(@O) R/W(O)

E External RESET Pin . WTRF : Watchdog Timer Reset Flag. Only cleared by S/W.
V RESETB Pin must hold ALO for mi BWT 2 4:Watthdog knsr Res& Enable.d .
V Ring OSC. must be running.

V Caution, Reset Signal not must be Glitch noise.

E WDT Reset : Optional Control by S/W

POR —,_|—
Voo ™ |LvD » LVD RESET
ﬁ 1 N Generation
External RESET —,_|—
RESETB—» bR @—» Internal RESET
| | (Min. 24 Clocks Period)
WTRF
J L
Coes 16 bit\év 8Zunter 256D tElﬁaycks V(\gg:elfellzti?)ET _,_|_
T EWT

Initialize
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