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€ CORERIVER Semiconductor reserves the right to make corrections, modifications, enhancements, improvements, and other
changes to its products and services at any time.

4@ 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.

€ The CORERIVER products listed in this document are intended for usage in general electronics applications. These
CORERIVER 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 www.coreriver.com (E-mail : tech@coreriver.com)
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1. Product Overview

€ CORERIVER’s MiDAS1.0B Family is a group of fast 80C52 compatible
microcontrollers.

€ The instruction execution of MiDAS1.0B Family is max. 3 times faster than
that of traditional 80C52.

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

€ Additional peripherals of MiDAS1.0B Family:
v/ 12C / SP1 / 10bit ADC / 8bit PWM /7 WDT / LVD / POR.

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

€ Provides Easy-to-Use training-kit system

@> CORERIVER MiDAS1.0B Family [3]
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1. Product Overview (Cont'd)

A. MiDAS1.0B Family - GC80C521A Series

Flash EEPROM RAM Volt Freq. | T/C | COMM ADC PWM I/0 Available

PlEE Gyte) | yte) | Byte) | ) |z)|aebits) 1o |VPT it x chy|(bit x chy| pins | P98 Others Time
GC89C521A0-PQ44I 1032 | 8x16 | 40 | 44-PQFP ISP Now
GC89C521A0-QF401 2y 1 UART] 10x32 | 8x16 | 38 | 40-TQFN IAP Now
GC89C521A0-LQ321 | 8K (1K) | 512 |18~55| | 3 |11 |¥ES| 1004 | 82 | 28 | 32LQFP | EVTAG Now
GC89C521A0-QF321 1 SPI 10x24 | 8x12 | 28 | 32-TQFN LVD Now
GC89C521A0-50281 10x20 | 8x10 | 24 | 28-s01C POR Now

€5 CORERIVER MiDAS1.0B Family [4]
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2

CPU
v" 8-bit turbo 80C52 architecture
v 4 cycles/1 machine cycle
v" instruction level compatible with Intel 80C52

8KB FLASH
v" Including 1K User EEPROM
256B Internal AUX. RAM
256B Internal RAM
Operating Voltage : 1.8V ~ 5.5V
Operating Temperature : -40°C ~ 85°C
Operating Frequency
v' Max. 12MHz @ 3V
Max. Programmable 40 I/O Pins
v" Pull-up control, Open drain, Push-Pull output

v" Pull-down control, Open drain, Push-Pull output (P4.7)
v/ TTL and CMOS compatible logic levels

Low Voltage Detector (1.6V)

Internal Ring OSC with Calibration function
v Max. 12MHz @ 5.0V
v 4MHz @ 2.7V ~ 5.0V (+/- 3%)
v' 32KHz @ 2.7V (+/-10%) (Low power OSC)
32-channel 10-bit ADC
Supporting ISP/IAP/MDS

@> CORERIVER
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LR R X K 2 2R 2

L 2

16-bit Programmable Watchdog Timer
Three 16-bit Timer/Counters
1-channel I2C (Master/Slave)
1-channel SPI (Master/Slave)
1-channel UART
16-channel 8bit high speed PWM for DIMMING
14 Interrupt Sources

v Timer0/1/2, ADC, WDT, LVD, I2C, SPI,

v" 6 External Source : both edge/level

v Two-level interrupt priority
Reset Sources

v On-chip power-on-reset

v External reset

v Low voltage detector reset
v' Watchdog timer reset

¢ Power Down Wake-up Sources

v" Reset Sources + 6 External interrupt (both edges)

€ Power Consumption

L 2R 2R 2

v’ active current : Max 1mA @3.3V, 2MHz

v idle current : Max 0.5mA @3.3V, 2MHz

v/ stop current : Max 1uA @3.3V (all clock off)
E.S.D. Protection Up to 2,000V
Latch-up Protection Up to £200mA

Package
v 44-PQFP
v 40-TQFN
v 32-LQFP/TQFN
v 28-SOP

MiDAS1.0B Family
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3. Block Diagram

XTALL  XTAL2 PO[7:0]  P1[7:0]  P2[7:0] P3[7:0]  P4[7:0]

L MDS_SCL
MDS_SDA

‘, W L U U

|
|
|
|
|
I
. |
' |
: |
|
: External [ «—— controller !
I Osc. Interrupt ISP/IAP 16CH |
: 24MHz Controller || Controller PWM |
| ) Ring OSC. }
! 32KHz ,
| Ring OSC. j E iﬁ iﬁ j E |
l TURBO |
! 80C52 | CPU BUS [
, CORE |
|
|
| > POR @ 1E @ ﬁ @ 1£ 1£ 1£ 1£ :
|
|
| .
LVD Timer0 |
! IRAM | [AUXRAM| | FLASH] |1, WDT .
! (256B)| | (2568) | | (8KkB) | [TMerT] a6 by | SPTf | VART | 1€ || APC |
|
. |
' |
: |
[N IS S P __|
Ve Vop RESET ADCO[7:0] ADC1[7:0] ADC2[7:0] ADC3[7:0]
€5 CORERIVER MiDAS1.0B Family [6]
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4. Pin Configurations

< =)
i = o
2. .88
Sanss
~—
S
SSJEEZ 8333
LT =T I <
= - C\.o ~ Y~~~
szﬁ\m o = N M
Ez=zda~2 aoooan
SaakFkFZ T I< <<
N~ TS TS Y S~ S
TMN2OoN 92N n
== - - -4 00 0 0 O
oo >a000a0
ZIEIZITITIEIZITIZIEIS
ADCL.5 / PWM1.5 / INT3 / P1.5 ° P0.4 / AD4 / ADC0.4
ADCL.6 / PWM1.6 / INT4 / P1.6 P0.5 / AD5 / ADC0.5
ADCL.7 / PWM1.7 / INT5 / P1.7 P0.6 / AD6 / ADC0.6
MDS_SDA / P4.7 / RESET (@ ) CORERIVER P0.7 / AD7 / ADCO.7

ADC3.0 / PWM3.0 / RXD / P3.0
INT5_A / MOSI / P4.3
ADC3.1/PWM3.1/TXD/ P3.1
ADC3.2 / PWM3.2 / INTO / P3.2
ADC3.3 / PWM3.3 / INT1 / P3.3
ADC3.4 / PWM3.4 / TO / P3.4
ADC3.5 / PWM3.5/T1/P3.5

EA/ P4.6 / MDS_SCL

P4.1 / SCLK / I2C_SCL / TXD_A
ALE / PROG

PSEN

P2.7 / A15 / ADC2.7

P2.6 / Al4 / ADC2.6

P2.5 / A13 / ADC2.5
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4. Pin Configurations (Cont’d)

€5 CORERIVER

ADCL.5 / PWM1.5 / INT3 / P1.5
ADC1.6 / PWM1.6 / INT4 / P1.6
ADC1.7 / PWM1.7 / INTS / P1.7
MDS_SDA / P4.7 / RESET
ADC3.0 / PWM3.0 / RXD / P3.0
ADC3.1/ PWM3.1/ TXD / P3.1
ADC3.2 / PWM3.2 / INTO / P3.2
ADC3.3 / PWM3.3 / INT1 / P3.3
ADC3.4 / PWM3.4 / TO / P3.4
ADC3.5/ PWM3.5/T1/P3.5
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P0.4 / ADCO0.4

P0.5 / ADC0.5

P0.6 / ADCO0.6

P0.7 / ADCO.7

EA / P4.6 / MDS_SCL

P4.1 / SCLK / 12C_SCL / TXD_A
P2.7 / ADC2.7

P2.6 / ADC2.6

P2.5 / ADC2.5

P2.4 / ADC2.4

MiDAS1.0B Family
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4. Pin Configurations (Cont’d)
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ADC1.4 / PWM1.4 / INT2 / P1.4 [L]
ADC1.5 / PWM1.5 / INT3 / P1.5 [Z]

MDS_SDA / RESET [3] P) CORERIVER
ADC3.0 / PWM3.0 / RXD / P3.0 [£]
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ADC3.2/ PWM3.2 / INTO/ P3.2 (8] ~~gqccn AO-LQ32IP
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4. Pin Configurations (Cont’d)

ADCL.0/PWM1.0/T2/P1.0 [1] ® ~ 28] V,,

ADCL.1/PWML1.1/T2EX/P1.1 [Z] [27] P0.0 / SSB_A / I2C_SDA_A / RXD_B / ADCO.0
ADCL.2 / PWM1.2 / P1.2 [3] ‘ [26] P0.1/SCK_A / I2C_SCL_A / TXD_B / ADCO.1
ADC1.3 / PWM1.3 /P1.3 [Z] Q ) [B ro2/anc2

MDS_SDA / RESET [5] Q A 23] P0.3/ ADCO.3

ADC3.0 / PWM3.0 / RXD / P3.0 [6&] 8 o 23] EA/ MDS_SCL

ADC3.1/PWM3.1/TXD/P3.1 [7] & % & r27/mcar

ADC3.2 / PWM3.2 / INTO / P3.2 [B] S m [ r26/A0C26

ADC3.3 / PWM3.3 / INT1/ P3.3 [9] o = [@ r2s/m0c2s

ADC3.4 / PWM3.4 / T0 / P3.4 [I0] S < [10] P2.4/ ADC2.4
ADC3.5 / PWM3.5 / T1/P3.5 [ & m [ P23/AC23
PWM3.6_A / MISO_A / P4.4 / XTAL2 [1Z] T oy [@ r22/ADc22
PWM3.7_A/ MOSI_A / P4.5 / XTALL [I3] 16] P2.1/ADC2.1
Ve, [ [15] P2.0/ADC2.0
[ 28-SOIC]
€5 CORERIVER MiDAS1.0B Family [10]
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5. Pin Descriptions

Symbol Direction Description Share Pins
VDD Input Power Supply -
VSS Input Ground -
External Reset
RESET Input The pull-down resistor is turned on at power-on. *P4.7 / MDS_SDA
XTAL1 Input Input to the inverting oscillator amplifier *P4.5 / MOSI_A / PWM3.7_A
XTAL2 Output Output from the inverting oscillator amplifier *P4.4 / MISO_A / PWM3.6_A
EA Input External ROM Access Enable *P4.6 /| MDS_SCL
ALE Input/Output Address Latch Enable (If ALEOFF is set, active only for external RAM access) )
P P This pin is also used for the parallel programming of FLASH memory.
PSEN Input/Output | Program Strobe Enable. Pull-up. Used for Special Input only. -
MDS_SDA | Input/Output | Serial Data pin for ISP/MDS. *P4.7 / RESET
MDS_SCL | Input/Output | Serial Clock pin for ISP/MDS. *P4.6 / EA
@ An 8-bit open-drain or push-pull I/O port or ADC Input.
@ Note that the output is fully driven (push-pull) when PO drives address/data to
access external RAM.
«P0.0~P0.7 >  ADO~ AD7 : Low address or data input/output *P0.0 : ADO / ADC0.0
*P0.1 : AD1 / ADCO.1
« P0.0 > ADCO0.0 : A/D converter Input 0.0 :Egg ﬁgg ; ﬁggg'g
PO[7:0] Input/Output e PO.1 > ADCO0.1 : A/D converter Input 0.1 -P0.4 : AD4 / ADCO.4
* P0.3 ->  ADCO0.3 : A/D converter Input 0.3 +P0.6 : AD6 / ADCO.6
e P0.4 >  ADCO0.4 : A/D converter Input 0.4 *P0.7 : AD7 / ADCO.7
* P0.5 > ADCO0.5 : A/D converter Input 0.5
* P0.6 > ADCO0.6 : A/D converter Input 0.6
* P0.7 > ADCO0.7 : A/D converter Input 0.7
@> CORERIVER MiDAS1.0B Family [11]
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5. Pin Descriptions (Cont’d)

Symbol Direction Description Share Pins
@ An 8-bit open-Drain or push-pull I/O port or ADC Input.
@ Note that the output is fully driven (push-pull) when P1 drives PWM1 output.
«P1.0 > T2 : External Input for Timer/Counter 2
e P1.1 > T2EX : Timer/Counter 2 Capture/Reload Trigger
e P1.4 > INT2 : External Interrupt 2 (Positive Edge)
e P15 > INT3 : External Interrupt 3 (Negative Edge)
*P1.6 > INT4 : External Interrupt 4 (Positive Edge)
e P1.7 > INT5 : External Interrupt 5 (Negative Edge)
* P1.0 > ADC1.0 : A/D converter Input 1.0 *P1.0 : T2 / ADC1.0 / PWM1.0
e Pl1.1 > ADC1.1 : A/D converter Input 1.1 *P1.1: T2EX / ADC1.1 / PWM1.1
e P1.2 > ADC1.2 : A/D converter Input 1.2 oP1.2 : ADC1.2 / PWM1.2
e P1.3 > ADC1.3 : A/D converter Input 1.3 *P1.3 : ADC1.3 / PWM1.3
P1[7:0] | Input/Output e P1.4 >  ADC1.4 : A/D converter Input 1.4 *P1.4 : INT2 / ADC1.4 / PWM1.4

e P15 > ADC1.5 : A/D converter Input 1.5 eP1.5: INT3 / ADC1.5 / PWM1.5
* P1.6 > ADC1.6 : A/D converter Input 1.6 *P1.6 : INT4 / ADC1.6 / PWM1.6
e P1.7 > ADC1.7 : A/D converter Input 1.7 eP1.7 : INT5 / ADC1.7 /| PWM1.7
*P1.0 > PWM1.0 : PWM output 1.0
e P1.1 > PWM1.1 : PWM output 1.1
e P1.2 > PWM1.2 : PWM output 1.2
e P1.3 > PWM1.3 : PWM output 1.3
e P1.4 > PWM1.4 : PWM output 1.4
e P1.5 > PWM1.5 : PWM output 1.5
*P1.6 > PWM1.6 : PWM output 1.6
e P1.7 > PWM1.7 : PWM output 1.7

@> CORERIVER MiDAS1.0B Family [12]
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5. Pin Descriptions (Cont’d)

Symbol Direction Description Share Pins
@ An 8-bit open-drain or push-pull I/O port or ADC Input.
€ Note that the output is fully driven (push-pull) when P2 drives the high byte of
address to access external RAM.
¢ P2.0~P2.7 ->  AD8 ~ AD15 : High address output P2.0 : AD8 / ADC2.0
P2.1: AD9 / ADC2.1
*P2.0 > ADC2.0 : A/D converter Input 16 *P2.2 : AD10 / ADC2.2
P2r7:01 | Tnout/Output e P2.1 >  ADC2.1 : A/D converter Input 17 *P2.3 : AD11 / ADC2.3
[7:0] | Input/Outp *P2.2 >  ADC2.2 :A/D converter Input 18 °P2.4: AD12 / ADC2.4
«P2.3 >  ADC2.3 :A/D converter Input 19 N / ez
*P2.4 >  ADC2.4 :A/D converter Input 20 :P2'6 . AD1A 5 ADCY 6
e P2.5 >  ADC2.5 : A/D converter Input 21 o '
e P2.6 > ADC2.6 : A/D converter Input 22
e P27 > ADC2.7 : A/D converter Input 23
€5 CORERIVER MiDAS1.0B Family [13]
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5. Pin Descriptions (Cont’d)

Symbol Direction Description Share Pins
@ An 8-bit open-drain or push-pull I/O port or ADC Input.
* P3.0 > RXD : UART Serial Port Input
e P3.1 > TXD : UART Serial Port Output
* P3.2 > INTO : External Interrupt Input 0
e P3.3 > INT1 : External Interrupt Input 1
*P3.4 > T0 : Timer 0 External Input
e P3.5 > T1 : Timer 1 External Input
* P3.6 > WR : External Data Memory Writer Strobe
e P3.7 > RD : External Data Memory Read Strobe
* P3.0 >  ADC3.0 :A/D converter Input 24 *P3.0 : RXD / ADC3.0 / PWM3.0
e P3.1 >  ADC3.1 :A/D converter Input 25 *P3.1: TXD / ADC3.1/ PWM3.1
e P3.2 >  ADC3.2 :A/D converter Input 26 Egg : im ; Qgg-g 5 imgg
. e P3.3 > ADC3.3 : A/D converter Input 27 *F3.5: : .

P3L7:0] | Input/Output *P3.4 >  ADC3.4 :A/D converter Input 28 °P3.4: 70 / ADC3.4 / PWM3.4
e P3.5 >  ADC3.5 :A/D converter Input 29 °P3.5:T1/ADC3.5 / PWM3.5
e P3.6 >  ADC3.6 :A/D converter Input 30 *P3.6 : WR / ADC3.6 / PWM3.6
«P3.7 >  ADC3.7 :A/D converter Input 31 *P3.7 : RD / ADC3.7 / PWM3.7
e P3.0 ->  PWM3.0 : PWM output 3.0
e P3.1 >  PWM3.1 : PWM output 3.1
e P3.2 > PWM3.2 : PWM output 3.2
*P3.3 >  PWM3.3 : PWM output 3.3
*P3.4 > PWM3.4 : PWM output 3.4
e P3.5 >  PWM3.5 : PWM output 3.5
*P3.6 >  PWM3.6 : PWM output 3.6
e P3.7 >  PWM3.7 : PWM output 3.7

@> CORERIVER MiDAS1.0B Family [14]
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5. Pin Descriptions (Cont’d)

Symbol Direction Description Share Pins

@ An 8-bit open-drain or push-pull I/O port.

e P4.0 > I12C_SDA : 12C Serial Data
e P4.1 > I2C_SCL : I2C Serial Clock
* P4.0 > SSB : SPI Slave Select Bar
e P41 > SCLK : SPI Serial Clock *P4.0 : SSB / I2C_SDA / RXD_A
e P4.2 > MISO : SPI Master Input Slave Output *P4.1 : SCLK / I2C_SCL / TXD_A
e P4.3 >  MOSI : SPI Master Output Slave Input *P4.2 : MISO / INT4_A
e P4.4 >  MISO_A : SPI Master Input Slave Output Alternative | *P4.3 : MOSI / INT5_A
: o P45 >  MOSI_A : SPI Master Output Slave Input Alternative | *P4-4 : XTAL2 / MISO_A /
P4[7:0] | Input/Output - p p PWM3.6, A
e P4.0 >  RXD_A : UART Serial Port Input Alternative °P4.5 : XTALL / MOSL A/
e P4.1 >  TXD_A : UART Serial Port Output Alternative PWM3.7_A
*P4.6 : EA / MDS_SCL
e P4.4 >  PWM3.6_A :PWM output 3.6 Alternative *P4.7 : RESET / MDS_SDA
e P45 > PWM3.7_A : PWM output 3.7 Alternative
* P4.2 > INT4_A : External Interrupt 4 Alternative
e P43 > INT5_A : External Interrupt 5 Alternative
€5 CORERIVER MiDAS1.0B Family [15]
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6.1. Memory Organization

@ User can write the data to FLASH or EEPROM with IAP (In-Application Programming).

1FFFh 1FFFh
EERPOM
1C00h
LI I Refer to Family Table
Flash Refer to Next Slide.
SFR Map External
Y RAM
FFh. Internal SFR
i RAM
i (Only
7Fh v ©Only 1 birecty
80H Indirect)
80 x 8 bits 7EH
(Scratch Pad) Internal
0000h RAM
30h (Indirect -
: On-chip
2Fh or Direct) 00FFh
Interrupt Vector 16 x 8 bits (128 bits) 00K External
. RAM
Bit Addressable
Lock Flag 20h (MOVX)
18h [ro[r1]r2[R3[R4|R5[R6[R7| BANK3 0000h WR RD
10h |ro[R1|R2|R3|R4|R5|R6[R7| BANK2
[ On-chip Program Memory ] 08h [Ro|R1|R2|R3|R4[RS|R6(R7| BANK1
(Read/Write with IAP) 00h |R0|R1|R2|R3|R4{R5|R6(R7| BANKO
[ On-chip Data Memory ] [ Off-chip Data Memory ]
(Read and Write) (Read and Write)
€5 CORERIVER MiDAS1.0B Family [16]
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6.2. SFR (Special Function Register) Map

80h

Refer to Family Table

Internal
RAM
(Only

Indirect)

SFR
(Only
Direct)

00h

Internal
RAM

(Indirect or
Direct)

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

Bit addressable

e

I:I : Reserved for future use.

FFh
B EECNTLD| EECNTL | EECNTM EECON EEAEN F7h
I2CST | I2CCON | I2CCFG I2CSLA | I2CDAT | I2CSCL EFh
ACC PODIR P1DIR P2DIR P3DIR P4DIR ADCR E7h
WDCON | POTYP P1TYP P2TYP P3TYP P4TYP ADCON | ADCSEL DFh
PSW POSEL P1SEL P2SEL P3SEL P4SEL |ADCENB2|ADCENB3 D7h
T2CON | T2MOD | RCAP2L | RCAP2H TL2 TH2 ADCENBO | ADCENB1 CFh
SPIST PMR STATUS | OSCICN [ OSCICN2 C7h
1P SADEN ITSEL BFh
P3 EIP IT P4 SPICON SPICK SPIDR IPH B7h
IE SADDR PWM10OEN| PWM1D4 | PWM1D5 | PWM1D6 | PWM1D7 AFh
P2 EIE PWM1CON [PWM1CNT| PWM1DO | PWM1D1 | PWM1D2 | PWM1D3 A7h
SCON SBUF PWMOOEN| PWMOD4 | PWMODS5 | PWMOD6 | PWMOD7 9Fh
P1 EXIF |PWMOCON [PWMOCNT| PWMODO | PWMOD1 | PWMOD2 | PWMOD3 97h
TCON TMOD TLO TL1 THO TH1 CKCON [RINGCON 8Fh
PO SP DPL DPH ALTSEL2 | ALTSEL CKSEL PCON 87h
(for 44-PQFP)
MiDAS1.0B Family [17]
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6.2. SFR Brief Description

¢ 80C52 SFR Registers

€ Newly added SFR Registers in MiDAS1.0B Family

Register Name Reset Value Register Name Reset Value
ACC Accumulator 00000000 P4 Port 4 11111111
B B Register 00000000
PSW Program Status Word 00000000 POSEL Port 0 Pull-up Control 11111111
SP Stack Pointer 00000111 P1SEL Port 1 Pull-up Control 00000000

P2SEL Port 2 Pull-up Control 00000000
DPTR Data Pointer (2 bytes) P3SEL Port 3 Pull-up Control 00000000
DPL Low byte 00000000 P4SEL Port 4 Pull-up Control 00110000
DPH High byte 00000000
PODIR Port 0 Input/Output Control 00000000
PO Port 0 11111111 P1DIR Port 1 Input/Output Control 00000000
P1 Port 1 11111111 P2DIR Port 2 Input/Output Control 00000000
p2 Port 2 11111111 P3DIR Port 3 Input/Output Control 00000000
P3 Port 3 11111111 PADIR Port 4 Input/Output Control 00000000
1P Interrupt Priority Low 10000000 POTYP Port 0 Type Control 11111111
IPH Interrupt Priority High 10000000 PA1TYP Port 1 Type Control 11111111
IE Interrupt Enable Control 00000000 P2TYP Port 2 Type Control 11111111
P3TYP Port 3 Type Control 11111111
TCON T/ 0/1 Control 00000000 PATYP  |Port4 nge Control 11111111
TMOD T/C 0/1 Mode Control 00000000
T2CON T/C 2 Control 00000000 1T Interrupt Type Txxx]111
T2MOD T/C 2 Mode Selection FREE*00 ITSEL Interrupt Selection **010100
THO T/C 0 High byte 00000000 ALTSEL |Alternative Pin Selection *HHH*010
TLO T/C 0 Low byte 00000000 ALTSEL2 |Alternative Pin Selection2 *0000000
TH1 T/C 1 High byte 00000000
TL1 T/C 1 Low byte 00000000 WDCON | Power Flag and Watchdog Timer Control 01010000
CKCON Watchdog Timer and 4-cycle Switching Control | 111000**
TH2 T/C 2 High byte 00000000 CKSEL Clock Selection ***00011
TL2 T/C 2 Low byte 00000000 RINGCON | RING Calibration Control 01111011
RCAP2H T/C 2 Capture Reg. High byte 00000000 PMR Power Management Control fakaiaial 0 [0 kel
RCAP2L T/C 2 Capture Reg. Low byte 00000000 EXIF Added External Interrupt and LVD Control 00000101
- EIP Extended Interrupt Priori 00000000
SCON Serial Control 00000000 EIE Extended Interrugt Enabltg 00000000
SBUF Serial Buffer 00000000 STATUS Crystal Status FrK(RAKK
SADEN Slave Address Mask Enable 00000000 OSCICN RING Oscillator Control ***%1100
SADDR Slave Address 00000000 OSCICN2 |RING Oscillator Control2 Fekkekok ] Kk
PCON Power Control 00*10000
CAUTION : Don’t touch bit *. Updating these bits will cause the malfunctions.
@5 CORERIVER MiDAS1.0B Family  [18]
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6.2. SFR Brief Description

¢ Newly added SFR Registers in MiDAS1.0B Family € Newly added SFR Registers in MiDAS1.0B Family
Register Name Reset Value Register Name Reset Value
12CST I2C Status 00000000 EECNTLD |EEPROM Program/Erase Count Load QR
12CCON 12C Control *0100000 EECNTL |EEPROM Program/Erase Count Low 00000000
12CCFG I12C Configuration ****0000 EECNTM |EEPROM Program/Erase Count Low 00000000
12CSLA 12C Slave Address 00000000 EECON EEPROM Control *0*00000
12CDAT I2C Data 00000000 EEAEN EEPROM Access Enable falaiaiaialal0]0]
12CSCL I2C Clock Scaling 00000000
ADCON ADC Control & ADC Result Low 0010**00
SPIST SPI Status ****0000 ADCR ADC Result High 00000000
SPICON SPI Control *0000000 ADCSEL |ADC Channel Selection Low and MUX Selection | 00000000
SPICK SPI SCLK Scaling *Hx&A*000 ADCENBO | ADC Channel Enable Bar 0 11111111
SPIDR SPI Data 00000000 ADCENBL1 |ADC Channel Enable Bar 1 11111111
ADCENB2 | ADC Channel Enable Bar 2 11111111
PWMOCON | PWMO (P1) Control *~000**00 ADCENB3 |ADC Channel Enable Bar 3 11111111
PWMOCNT PWMO (P1) Count 00000000
PWMOOEN PWMO (P1) Output Enable 00000000
PWMODO PWMODO (P1.0) Duty Data 00000000
PWMOD1 PWMOD1 (P1.1) Duty Data 00000000
PWMOD2 PWMOD2 (P1.2) Duty Data 00000000
PWMOD3 PWMOD3 (P1.3) Duty Data 00000000
PWMOD4 PWMO0D4 (P1.4) Duty Data 00000000
PWMOD5 PWMODS5 (P1.5) Duty Data 00000000
PWMOD6 PWMODS6 (P1.6) Duty Data 00000000
PWMOD7 PWMO0D7 (P1.7) Duty Data 00000000
PWM1CON PWM1 (P3) Control *000**00
PWM1CNT PWM1 (P3) Count 00000000
PWM10EN PWM1 (P3) Output Enable 00000000
PWM1DO PWM1DO0 (P3.0) Duty Data 00000000
PWM1D1 PWM1D1 (P3.1) Duty Data 00000000
PWM1D2 PWM1D2 (P3.2) Duty Data 00000000
PWM1D3 PWM1D3 (P3.3) Duty Data 00000000
PWM1D4 PWM1D4 (P3.4) Duty Data 00000000
PWM1D5 PWM1D5 (P3.5) Duty Data 00000000
PWM1D6 PWM1D6 (P3.6) Duty Data 00000000
PWM1D7 PWM1D7 (P3.7) Duty Data 00000000

CAUTION : Don’t touch bit *. Updating these bits will cause the malfunctions.

@> CORERIVER MiDAS1.0B Family [19]
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6.3. Instruction Set Summary

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

Downloaded from Elcodis.com electronic components distributor

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
JB Jump if bit is set
ggt g';D JNB Jump if b?t is not set
XRL Exclusive OR JBC Jump if bit is set & clear
CLR Clear ACALL Absolute Call
et 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 LIMP Long Jump
SWAP Swap Nibbles SIMP Short Jump
Branch JMP Jump with DPTR
mgxc mgz: 22;1 Jz Jump if ACC Ts 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
DJINZ Decrement and Jump
XCH Exchange i
XCHD Exchange Low-digit If not zero
NOP No Operation
@> CORERIVER MiDAS1.0B Family

[20]
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6.4. CPU Timing

@ Instruction timing comparison of the MiDAS1.0B family and Intel 80C52

XTAL1

IR X INSTO X

INST1

INST2

ALE

=1

1

[

CORERIVER g~ [ |
MiDAS1.08 oo\

PORTO >< INSTO XADDL_1X INSTL XAD
I [

|
pL2X_ mst2 XaopL 3K INst3 X |
| 1 I I 1 1 I 1

X

X

PORT2 ADDH_0 >< ADDH_1

X

ADDH_2

X

ADDH_3

Silk

I I
I I
I I
b
1S2|

S3

S1|S2|S3|s4

S4

o

X
X

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

S5 |

1-byte 1-machine Cycle Instruction (12 clocks)
S6 | S7 | S8 S9 |S10/S11/S12,

e e —)

XTAL1L l l l l l
| I I I ! I I I ! I I I |
Intel IR INSTO >|< | -~ INST1 | _ >|< INST2
80C52 [ i ‘
ui | Iy Iy
PSEN i i Lo i i L
PORTO :>< ADDL_12 X INST12 ADDL 21 INST21 ADDL_22 INST22 ><:
PORT2 :>< ADDH_12 X ADDH_21 X ADDH_22 X
@> CORERIVER MiDAS1.0B Family [21]
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6.4. CPU Timing : MOVX Write

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

|S1,S2,S3,S4|S1 S2 S3, 54|51 52,53, 54
| |
| | | | | | | | |

aas [T U U U U U U UL LT

| |
IR st0 X INST1 X MOVX Write Instruction X INST2 ><

AP e I B —1 I

|
|
W ' | ]

|
|

PORTO >< INSTL XADDL_DX MOvX XADDL2X INsT2 XXRAM_LX MOVX Write Data XabpL 3K INST3
T T
| A |
: MOVX write data :
i MOVX address i
i / i

PORT2  ADDHO X ADDH1 X AbH2 X XRAM_H X ADDH_3
[ [

€5 CORERIVER MiDAS1.0B Family [22]
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6.4. CPU Timing : MOVX Reading

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

S1,S2,S3 54|51 S2 S3 S4|S1 S2,S3 S4
| | | | | | | | |

aas [T U U U U U U UL LT

| |
IR st0 X INST1 X MOVX Read Instruction X INST2 ><

AP e I e B —1 I

|
|
RB | | ]
|
|

|
|
PORTO >< INsT1 XADDL_1X  MovX XADDL2X INST2 XXRAM_L)—— MOVX Read Data )——<ADDL 3X INST3
\

|

MOVX read data :

|

MOVX address :
|

|

/

PORT2  ADDHO X ADDH1 X AbH2 X XRAM_H X ADDH_3
[

@> CORERIVER MiDAS1.0B Family [23]
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6.4. CPU Timing : Comparison Table

€ The Fastest CPU timing in the world

Instruction MiDAS1.0B W_77C32 D580Q320 87C52
(CORERIVER) (Winbond) (Maxim) (Intel)
gl:{; ﬁg 12 clocks 20 clocks 20 clocks 48 clocks
mggg 2 gﬁ:ggTR 8 clocks 8 clocks 12 clocks 24 clocks
JMP @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
EE-L 8 clocks 8 clocks 16 clocks 24 clocks
INC DPTR 4 clocks 8 clocks 12 clocks 24 clocks
Others Same Same Same =
@> CORERIVER MiDAS1.0B Family [24]
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6.5. 1/0 Ports : PORTO[7:0]

€ Open-drain (compatible with Intel 8052) or push-pull output, pull-up control, ADC input.
@ During accesses to external memory, the PO SFR will be automatically set to “FFh”.

€ The alternative functions are available only when the corresponding SFR bit is “1”.

v P0.0 = SSB_A, I2C_SDA_A, RXD_B, ADCO0.0 / P0.1 = SCLK_A, I2C_SCL_A, TXD_A, ADCO0.1/ P0.2 = ADC0.2 / P0.3 = ADCO0.3 / P0.4
= ADCO0.4 / P0.5 = ADCO0.5 / P0.6 = ADCO0.6 / P0.7 = ADCO0.7

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

v POTYP (B9h) : Port 0 Type Control Register v PO (80h) : Port 0 Register
|POTYPE.7|POTYPE.6|POTYPE.5|POTYPE.4|POTYPE.3|POTYPE.2|POTYPE.1|POTYPE.0| | 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) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® 0 = Push-pull Output / 1 = Open-drain Output (Default) POTYP.1 | POSEL.1
v PODIR (E1h) : Port 0 Input/Output Control Register PODIR.1 :

| PODIR.7 | PODIR.6| PODIR.5 | PODIR.4 | PODIR.3 | PODIR.2 | PODIR.1 | PODIR.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)
® 0 = Output (Default) / 1 = Input

v POSEL (D1h) : Port 0 Pull-up Control Register CPU BUS < !X| PO.1
| POSEL.7 | POSEL.6 | POSEL.5 | POSEL.4 | POSEL.3 | POSEL.2 | POSEL.1 | POSEL.Ol F;?:Rl
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) QB

® 0 = Pull-up resistor ON / 1 = OFF (Default) Al G Output:D O‘D_{i
v ADCENBO (CEh) : ADC Channel Enable Bar Register (PO port) Digital Input Ii |
|ADCENBO.7|ADCENBO.6|ADCENBO.5|ADCENBO.4|ADCENBO.3|ADCENBO.2|ADCENBO.1|ADCENB0.0|

ADC Input <

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

® 0 = ADCO channel ON / 1 = ADCO channel OFF (Default) @l
@> CORERIVER MiDAS1.0B Family [25]
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6.5. 1/0 Ports : PORT1[7:0]

€ Open-drain or push-pull output, pull-up control, ADC input.

€ The alternative functions are available only when the corresponding SFR bit is “1”.

v" P1.0 = T2, PWM1.0, ADC1.0 / P1.1 = T2EX, PMW1.1, ADC1.1 / P1.2 = PWM1.2, ADC1.2 / P1.3 = PWM1.2, ADC1.3 / P1.4 = INT2,
PWM1.4, ADC1.4 / P1.5 = INT3, PWM1.5, ADC1.5 / P1.6 = INT4, PWM1.6, ADC1.6 / P1.7 = INTS5, PWM1.7, ADC1.7

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

v P1TYP (BAh) : Port 1 Type Control Register v P1 (90h) : Port 1 Register
|P1TYPE.7|P1TYPE.6|P1TYPE.5|P1TYPE.4|P1TYPE.3|P1TYPE.2|P1TYPE.1|P1TYPE.0| | 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) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

® 0 = Push-pull Output / 1 = Open-drain Output (Default) P1TYP.1 P1SEL.1
v P1DIR (E2h) : Port 1 Input/Output Control Register P1DIR.1

| P1DIR.7 | P1DIR.6| P1DIR.5 | P1DIR.4 | P1DIR.3 | P1DIR.2 | P1DIR.1 | P1DIR.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)
® 0 = Output (Default) / 1 = Input

v P1SEL (D2h) : Port 1 Pull-up Control Register CPU BUS <>

| P1SEL.7 | P1SEL.6 | P1SEL.5 | P1SEL.4 | P1SEL.3 | P15EL.2| P1SEL.1 | PISEL.Ol Z]I-:Ii-

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O) QB O‘D_{
@ 0 = Pull-up resistor ON (Default) / 1 = OFF :D 57

Alternative Output

v ADCENB1 (CFh) : ADC Channel Enable Bar Register (P1 port) Digital Input iﬂ_ |
|ADCENB1.7|ADCENBI.6|ADCENB1.5|ADCENBI.4|ADCENBI.3|ADCENBI.2|ADCENB1.1|ADCENBI.0|

ADC Input <

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

® 0 = ADCO channel ON / 1 = ADCO channel OFF (Default) @
@> CORERIVER MiDAS1.0B Family [26]
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6.5. 1/0 Ports : PORT2[7:0]

€ Open-drain or push-pull output, pull-up control, ADC input.
€ During accesses to external memory, the P2 SFR will be automatically set to “FFh”.

€ The alternative functions are available only when the corresponding SFR bit is “1”.

v' P2.0 = ADC2.0 / P2.1 = ADC2.1 / P2.2 = ADC2.2 / P2.3 = ADC2.3 / P2.4 = ADC2.4 / P2.5 = ADC2.5 / P2.6 = ADC2.6 / P2.7 =
ADC2.7

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

v P2TYP (BBh) : Port 2 Type Control Register v P2 (AOh) : Port 2 Register
|P2TYPE.7|P2TYPE.6|PZTYPE.S|P2TYPE.4|P2TYPE.3|P2TYPE.2|P2TYPE.1|P2TYPE.0| | P2.7 | P26 | P2.5 | P2.4 | P2.3 | P2.2 | P2.1 | P2.0 |
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® 0 = Push-pull Output / 1 = Open-drain Output (Default) P2TYP.1 | P2SEL.1
v P2DIR (E3h) : Port 2 Input/Output Control Register P2DIR 1 :

| P2DIR.7 | P2DIR.6| P2DIR.5 | P2DIR.4 | P2DIR.3 | P2DIR.2 | P2DIR.1 | P2DIR.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)
® 0 = Output (Default) / 1 = Input

v P2SEL (D3h) : Port 2 Pull-up Control Register CPU BUS <
| P2SEL.7 |PZSEL.6| PZSEL.5| PZSEL.4| P2SEL.3 | P2SEL.2 | P2SEL.1 | PZSEL.Ol F;Iz:li
RIW(0) R/W(0) R/W(D) R/W(0) R/W(D) R/W(0) R/W(O) R/W(0) QB D_{
® 0 = Pull-up resistor ON (Default) / 1 = OFF Alternative Output:D 57

v ADCENB2 (D6h) : ADC Channel Enable Bar Register (P2 port) Digital Input Ii |
|ADCENBZ.7|ADCENBZ.6|ADCENB2.5|ADCENBZ.4|ADCENBZ.3|ADCENBZ.2|ADCENBZ.1|ADCENBZ.O|

ADC Input <

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

® 0 = ADCO channel ON / 1 = ADCO channel OFF (Default) @l
@> CORERIVER MiDAS1.0B Family [27]
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6.5. 1/0 Ports : PORT3[7:0]

€ Open-drain or push-pull output, pull-up control, ADC input.

€ The alternative functions are available only when the corresponding SFR bit is “1".

v' P3.0 = RXD, PWM3.0, ADC3.0 / P3.1 = TXD, PWM3.1, ADC3.1 / P3.2 = INTO, PWM3.2, ADC3.2 / P3.3 = INT1, PWM3.3, ADC3.3 /
P3.4 = TO, PWM3.4, ADC3.4 / P3.5 = T1, PWM3.5, ADC3.5 / P3.6 = WR, PWM3.6, ADC3.6 / P3.7 = RD, PWM3.7, ADC3.7

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

v P3TYP (BCh) : Port 3 Type Control Register v P3 (BOh) : Port 3 Register
|P3TYPE.7|P3TYPE.6|P3TYPE.5|P3TYPE.4|P3TYPE.3|P3TYPE.2|P3TYPE.1|P3TYPE.0| | 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) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® 0 = Push-pull Output / 1 = Open-drain Output (Default) P3TYP.1 | P3SEL.1
v P3DIR (E4h) : Port 3 Input/Output Control Register P3DIR.1 :

| P3DIR.7 | P3DIR.6| P3DIR.5 | P3DIR.4 | P3DIR.3 | P3DIR.2 | P3DIR.1 | P3DIR.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)
® 0 = Output (Default) / 1 = Input

v P3SEL (D4h) : Port 3 Pull-up Control Register CPU BUS < !X| P3.1
| P3SEL.7 | P3SEL.6 | P3SEL.5 | P3SEL.4 | P3SEL.3 | P3SEL.2 | P3SEL.1 | P3SEL.0| F;?: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) QB

® 0 = Pull-up resistor ON (Default) / 1 = OFF Alternative Output:D O‘D_{i
v ADCENB3 (D7h) : ADC Channel Enable Bar Register (P3 port) Digital Input Ii |
|ADCENB3.7|ADCENB3.6|ADCENB3.5|ADCENB3.4|ADCENB3.3|ADCENB3.2|ADCENB3.1|ADCENB3.0|

ADC Input <

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

® 0 = ADCO channel ON / 1 = ADCO channel OFF (Default) @l
@> CORERIVER MiDAS1.0B Family [28]
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6.5. 1/0 Ports : PORT4[6:0]

€ Open-drain or push-pull output, pull-up control, ADC input.

€ The alternative functions are available only when the corresponding SFR bit is “1”.
v P4.0 = SSB, 12C_SDA, RXD_A / P4.1 = SCLK,I2C_SCL, TXD_A / P4.2 = MISO, INT4_A / P4.3 = MOSI, INT5_A / P4.4 = MISO_A,
PWM3.6_A / P4.5 = MOSI_A, PWM3.7_A / P4.6 = EA, MDS_SCL
€ Read-Modify-Write instructions do not read port pin but the port SFR.
v ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ

v PATYP (BDh) : Port 4 Type Control Register v P4 (B3h) : Port 4 Register
|P4TYPE.7|P4TYPE.6|P4TYPE.5|P4TYPE.4|P4TYPE.3|P4TYPE.2|P4TYPE.1|P4TYPE.0| | 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) R/W(1) R/W(1) R/W(1) R/W(1) R/W(L) R/W(1) R/W(1) R/W(1)
® 0 = Push-pull Output / 1 = Open-drain Output (Default)

v P4ADIR (E5h) : Port 4 Input/Output Control Register P4TYP.1 P4SEL.1

| P4DIR.7 | P4DIR.6| P4DIR.5 | P4DIR.4 | P4DIR.3 | P4DIR.2 | P4DIR.1 | P4DIR.0| P4DIR.1

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
® 0 = Output / 1 = Input (Default)

v P4SEL (D5h) : Port 4 Pull-up Control Register

| P4SEL.7 | P4SEL.6 | P4SEL.5 | P4SEL.4 | P4SEL.3 | P4SEL.2| P4SEL.1 | P4SEL.O|

CPU BUS <
R/W(0) R/W(0) R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O) P4.1

SFR

QB:D @57

® 0 = Pull-up resistor ON (Default) / 1 = OFF

Alternative Output

Digital Input < JI

@> CORERIVER MiDAS1.0B Family [29]
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6.5. 1/0 Ports : PORT4[7]

€ Open-drain or push-pull output, pull-up control, ADC input.
€ The alternative functions are available only when the corresponding SFR bit is “1”.
v P4.7 = RESET, MDS_SDA

€ Read-Modify-Write instructions do not read port pin but the port SFR.
v ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ

v PATYP (BDh) : Port 4 Type Control Register v P4 (B3h) : Port 4 Register
|P4TYPE.7|P4TYPE.6|P4TYPE.5|P4TYPE.4|P4TYPE.3|P4TYPE.2|P4TYPE.1|P4TYPE.0| | 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) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

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

v PADIR (E5h) : Port 4 Input/Output Control Register P4ATYP.7

| P4DIR.7 | P4DIR.6| P4DIR.5 | P4DIR.4 | P4DIR.3 | P4DIR.2 | P4DIR.1 | P4DIR.0| P4DIR.7

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
® 0 = Output / 1 = Input (Default)

v P4SEL (D5h) : Port 4 Pull-up Control Register

| P4SEL.7 | P4SEL.6 | P4SEL.5 | P4SEL.4 | P4SEL.3 | P4SEL.2| P4SEL.1 | P4SEL.0|

CPU BUS < Q
R/W(0) R/W(0) R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) P4.7

SFR

a0 | [ 4

® 0 = Pull-up resistor ON (Default) / 1 = OFF

Alternative Output

Digital Input < JI P4SEL.7

@> CORERIVER MiDAS1.0B Family [30]
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6.6. The ESD Structure of Pads

€ Two ESD diodes and one ESD resister are contained in all pads except VDD.
€ One ESD diode are contained in VDD.

[All pads except VDD] [VDD]

v v
e Two ESD Diodes (Vpp side, Vg side) ¢ One ESD Diode (GND side)
¢ One ESD Resister ¢ One ESD Resister

@) CORERIVER MiDAS1.0B Family [31]
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6.7. LVD (Low Voltage Detector)

. v : i
& On-chip power-on reset 1.6V EXIF (91h) : External Interrupt Flag Register

| IE5 | IE4 | IE3 | IE2 |XT/RG|RGMD| RGSL| BGS |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R/W(0) R/W(1)

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

€ On-chip power-fail reset 1 1.6V
€ Optional power-fail interrupt : 2.2V

€ Flag Transition v PCON (87h) : Power Control Register
|SMOD1|SMOD0| - | POF | GF1 | GFO | PD | IDL |

POF POR PFI R/W(0) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
A X>1 X>1 X ® POF : Power-off Flag
B 1 1 X1 ®PD : Power-down mode bit

v 0 i

C X X X1 WDCON (D8h) : Watchdog & Power Status Register
D X1 X1 1 |WDMOD| POR | EPFI | PFI | WDIF | WTRF| EWT | RWT |

~ POF is a mirror of POR. R/W(0) R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)

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

® PFI : Power-Fail interrupt Flag (always 1 @ 3V operation)
1 PD | BGS
5.0
> 22 o
8 1.67
g POR
LVD_OFF,
0 POF
LVD POR Pulse | » POR Reset
1.6V 1.6V
POR reset [ 1 ==
2.2V 2.2V PFI Pulsev
PFI Pulse PFI —> PFI interrupt
@> CORERIVER MiDAS1.0B Family [32]
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6.8. WDT (Watchdog Timer)

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

v" CKCON (8Eh) : Clock Control Register v WDCON (D8h) : Watchdog & Power Status Register
| wD2 | WD1 | WDO | T2M | TiM | TOM | - | - | |WDMOD| POR | EPFI | PFI | WDIF | WTRF| EWT | RWT |
R/W(1) R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® WD[2:0] : WDT Timer Count mode ® WDMOD : WDT mode selection Flag
® POR : Power-on Reset Flag
® EPFI : Power-fail Interrupt Enable
® PFI : Power-Fail interrupt Flag

® WDIF : Watchdog Timer Interrupt Flag
® WTRF  : Watchdog Timer Reset Flag. Only cleared by S/W.

® EWT : Watchdog Timer Reset Enable
® RWT : Restart Watchdog Timer
€ Watchdog Time-out Values
v Default : WD[2:0] = [1,1,1]
WDMOD=0 Interrupt Time-out Reset Time-out WDMOD=1 Interrupt Time-out Reset Time-out
WD2 | WD1 | WDO (@12MHz) (@12MHz) WD2 | WD1 | WDO (@12MHz) (@12MHz)
0 0 0 210 clocks about 85 us 210 + 512 clocks 0 0 0 219 clocks 43.69 ms 219 + 512 clocks
0 0 1 21! clocks 170 us 2! + 512 clocks 0 0 1 220 clocks 87.38 ms 220 + 512 clocks
0 1 0 212 clocks 341 us 212 + 512 clocks 0 1 0 22! clocks 174.76 ms 2%t + 512 clocks
0 1 1 213 clocks 682 us 213 + 512 clocks 0 1 1 222 clocks 349.52 ms 222 + 512 clocks
1 0 0 214 clocks 1.365 ms 2'4 + 512 clocks 1 0 0 223 clocks 699.05 ms 2% + 512 clocks
1 0 1 215 clocks 2.73 ms 215 + 512 clocks 1 0 1 224 clocks 1.398 s 224 + 512 clocks
1 1 0 216 clocks 5.46 ms 216 + 512 clocks 1 1 0 2% clocks 2.796 s 2% + 512 clocks
1 1 1 217 clocks 10.92 ms 2'7 + 512 clocks 1 1 1 226 clocks 5.592's 2% + 512 clocks
@> CORERIVER MiDAS1.0B Family [33]
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6.8. WDT (Watchdog Timer)

€ Block Diagram

\\ EIE.4
00 EWDT

001 WDCON.3
010 WDIFI D—> Interrupt
011
100 4| 512 clocks }H WDT Reset
101 Delay ,_
11 WDCON.1
27-bit Counter / N
"0 WDCON.2
CLK_’|0| | |10|11|12|13|14|15|16|17| |19|20|21|22|23|24|25|26| 1
RESET 11N
RWT 110: WDCON[7]
WDCON.0 1015
100;
011!
010
001 !
009 CKCON[7:5]
wb1|wp1|wbo|
@> CORERIVER MiDAS1.0B Family [34]
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¢ Compatible with traditional 80C52 Timer/Counter
¢ Time base is selectable by S/W : 4 clocks or 12 clocks

6.9. Timer/Counter : Timer 0/1

Mode| Mode 0 Mode 1 Mode 2 Mode 3
Timer™\_|(M1,M0=00)|(M1,M0=01) (M1,M0=10) (M1,M0=11)
s | mnean
Timer0 | 13-bit T/C | 16-bit T/C |with automatic reload _ 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/Counter 0/1 Mode Control Register

|GATE| c/T | M1 | MO |GATE| C/T | M1 | MO |
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:M0[1:0]
® GATE : When TRx (in TCON) is set and GATE=1, Timer x will run only
while INTXx pin is high (hardware control). When GATE=0,
Timer x will run only while TRx=1 (software control).
o C/T : Counter or Timer Selector. Cleared for Timer operation
(input from internal system clock). Set for Counter operation
(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.
[1 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.

@5 CORERIVER
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v/ CKCON (8Eh) : Clock Control Register

|WD2|WD1|WDO|T2M|T1M|TOM| - | - |
R/W(1) R/W(1) R/W(1) R/W(0) R/W(0) R/W(0)
® TIM : Timer 1 Clock Time-base Selection
T1iM=1, Time-base is 4 clocks not 12clocks.

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

v/ TCON (88h) : Timer/Counter 0/1 Control Register
| TF1 | TR1 | TFO | TRO | IE1 | 1 | IEO | IT0 |
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 Control
® TFO : Timer 0 Overflow Flag
® TRO : Timer 0 Run Control
® [E1 : External Interrupt 1 Flag
® IT1 : External Interrupt 1 Type Select
Edge Detect (IT1=1). Level Detect (IT1=0)
® [E0 : External Interrupt O Flag
® ITO : External Interrupt O Type Select
Edge Detect (ITO=1). Level Detect (IT0=0)

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

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

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

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

MiDAS1.0B Family [35]
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6.9. Timer/Counter : Timer 0/1 Mode Description

* Default : Foge/12 (TOM and T1m is each 0.)

CONTROL

TLx | THx
— o o E O_(Sbits) (8bits) TFx |—»Interrupt
TRX X
GATE
INTx PIN
[Mode 0]
TLx
(8bits) TFx |—>Interrupt
TRx _
GATE RELOAD
INTx PIN
THx
(8bits),
[Mode 2]

€5 CORERIVER
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CONTROL

; 3 TLx | THx
T PIN Sory 1 |(Bbits)|(8bits)

TRx X
GATE
INTx PIN

[Mode 1]

H TFx |—>Interrupt

CONTROL

TLO Timer 0
0 T o— o \[—1 TFO |—>
T0 PIN 9 =1 ! (8bits) Interrupt
TRO
GATE
INTO PIN
THO || Timer 1
(8bits) U7 Interrupt

[Mode 3(Timer O only)]

MiDAS1.0B Family [36]
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6.9. 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 | WD2 | WD1 | WDO | T2M | TiM | TOM | - | - |
R/W(1) R/W(1) R/W(1) R/W(0) R/W(0) R/W(0)

@ Time base is selectable by S/W : 4 clocks or 12 clocks
® T2M : Timer 2 Clock Time-base Selection
T2M=1, Time-base is 4 clocks not 12clocks.

16-bit Timer/Counter

1[.R1CGL-|ELt TA(;_tlc()-—rSIOCaS/RLZ—O T208-0) With Automatic Reload v/ T2MOD (C9h) : Timer 2 Mode Register

— — - (TH2, TL2 € RCAP2H, RCAP2L) | R | . | R | . | . | . | 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. Baudrate Generator Baudrate Generation ® DCEN : Timer 2 Down Count Enable
[RCLK+TCLK=1, CP/RL2=X, T20E=X] * Timer 2 Interrupt Disable

v/ TL2 (CCh) : Timer 2 Low Byte Register

4. Programmable Clock Out

[RCLK+TCLK=X, CP/RL2=0, T20E=1] Clock-out on P1.0 | 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/ T2CON (C8h) : Timer 2 Control Register 7 UIREZ (@21, © LIl 2 L I8yt ksl iier

| 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(O)

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

® TF2 : Timer 2 Overflow Flag v RCAP2L (CAh) : Timer 2 Capture/Reload Low Byte Register
® EXF2 : Timer 2 External Flag
® RCLK : Receive Clock Flag |RCAP2L.7|RCAPZL.6|RCAPZL.5|RCAP2L.4|RCAP2L.3|RCAPZL.2|RCAP2L.1|RCAP2L.O|
® TCLK : Transmit Clock Flag
® EXEN2  : Timer 2 External Enable Flag RAN(O) RAW(D) RAW(D) RAWD) RAWKD) RAW(D) R/WID) RAN(D)
® TR2 : Timer 2 Run Control - . .
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|RCAPZH.5|RCAPZH.4|RCAPZH.3|RCAP2H.2|RCAP2H.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 MiDAS1.0B Family [37]
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6.9. Timer/Counter : Timer 2 Mode Description

CONTROL
Overflow

C/T2=0
O

Capture HE
Transition .
Detection  CONTROL Timer 2
| Interrupt
T2EX PIN —_\_—o) o— T2EX PIN — \_f—oto—
EXEN2 EXéNZ
[Capture Mode] [Auto Reload Mode (DCEN=0)]
(Down Counting Reload Value) CONTROL
[ OFFh_| OFFh | '
>
' TR2 i
[ []
T2PIN— T2 RCAP2L | RCAP2H
/T2=1  TR2
Timer 2 CONTROL
[] [] Interrupt T2 =1 o':‘/
RCAP2L[RCAP2H] 4 (P1.0) L2 ] ©
(Up Counting Reload Value) | Count Transition T20E
Direction Detecti (T2MOD.1)
o T2_E>_ oo Timer 2
0=Down 1
(P1.1) O)-/C 28 Interrupt
T2EX PIN EXEN2
[Auto Reload Mode (DCEN=1)] [Clock-Out Mode]
@> CORERIVER MiDAS1.0B Family [38]
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6.9. Timer/Counter : Timer 2 Mode Description

Timer 1
Overflow

CONTROL
| crma=0
o—070 TH2 |
T2 PIN —— /=1 o
RX Clock
] a Reload
RCAP2L | RCAP2H TX Clock
Transition
_\_DEtECtion CONTROL
T2EX ' Timer 2
(P1.1) o):/c 22 Interrupt
EXEN2
[Baudrate Generator Mode]
@> CORERIVER MiDAS1.0B Family [39]
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6.9. Timer/Counter : Timer 2 Mode Description

CONTROL
C/T2=0 ,
ot

T2 PIN —— /=1

TR2
BDEN
UART RXD

Transition

_\_Detection CONTROL
1

Timer 2
UART RXD o’/o EXF2) Interrupt
EXEN2

[Baud Rate Detector Mode (BDEN = 1)]

€ Support for Baud Rate Detection (T2ZMOD_BDEN is set)
v" Counter runs when TR2 is set and the RXD input of UART is low.
v Counter runs with OSC/2 like Baud Rate Generation.
v' EXF2 is set at falling edge of RXD if EXEN2 is set.

@) CORERIVER MiDAS1.0B Family [40]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131509/gc80c521a.html

6.10. UART

@ Function-level compatible with traditional 80C52 UART.

v PCON (87h) : Power Control Register

# Automatic address recognition : Multiprocessor [ smopi [somoo| - | por | art | ero | po | L |
communication. R/W(0)  R(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
® SMOD1 : Timer 1 baudrate double in UART mode 1, 2, and 3
® SMOD0O : Enable SMO0 access. Don't modify this bit.
v/ SCON (98h) : Serial Port Control Register
Data Size Baudrate | SMo | sM1 | SM2 | REN | B8 | RBS | I | RI |
Mode 0 | 8 bits |8 data bits 1/4 x Oscillator Clock R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
Start bit(0) 1/32 x Timer 1 Overflow (SMOD1=0) ® SMO, SM1 : Serial Port Operatiqg que Sel_ection
Mode 1 | 10 bits |8 data bit 1/16 x Timer 1 Overflow (SMOD1=1) Eg’ﬂ ; mgg: (1)' g:gﬁ ﬁ');&ﬁf&;’:‘f;glg?scf Y
Stop bit(1) 1/16 x Timer 2 Overflow Rate [1,0] : Mode 2. 9-bit UART (OSC/32 or OSC/16)
] [1,1] : Mode 3. 9-bit UART (Variable)
Start bit(0) ® SM2 : Enable the Automatic Address Recognition in Mode 2 and 3.
Mode 2 | 11 bits |8 9t bit 1/32 x Oscillator Clock (SMOD1=0) Cleared after receiving the address. _
Programmable bit |1/16 x Oscillator Clock (SMOD1=1) In Mode 1, the validity of a Stop Bit is checked if SM2=1.
. In Mode 0, SM2 should be 0.
Stop bit(1) ® REN : Enable/Disable Reception.
® TB8 : 9th data bit that will be transmitted in Mode 2 and 3.
Start bit(0) ) _ ® RB8 : 9th data bit that was received in Mode 2 and 3.
|8 data bit 1/32 T!mer 1 Overflow (SMOD1=0) In Mode 1, RB8 is equal to Stop Bit if SM2=0.
Mode 3 | 11 bits Programmable bit 1/16 x Timer 1 Overflow (SMOD1=1) In Mode 0, RBS8 is not used.
9 ) 1/16 x Timer 2 Overflow Rate ®TI : Transmission Interrupt Flag. Must be cleared by S/W.
Stop bit(1) ® RI  : Reception Interrupt Flag. Must be cleared by S/W.

v' The Timer 1 Overflow varies with CKCON register.
> 12 clocks time-base or 4 clocks time-base.

@> CORERIVER
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v/ SBUF (99h) : Serial Data Buffer Register

| 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(O)

® The transmission buffer and the reception buffer are separated.
® The transmission/reception buffers have the same address.
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6.10. UART : Baudrate Example

# Serial Port Operating Mode 0 @ Serial Port Operating Mode 1, 3
Baudrate = _Oscillator Frequency v Using Timer 1 Overflow
4 2SMOD1 .
Baudrate = = X Timer 1 overflow
@ Serial Port Operating Mode 2
il JSMODI  <«————— PCON.7 v Using Timer 2 Overflow
- T3 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 = 5 X Foge X 5 _ = If TIM(CKCON.3) = 0 = Foec/ 12
[256-(THL)] . 1fTIM(CKCON.3)=1 S Foe /4
EX) Using Timer 2 to Generate Baudrates
1 1
Mode 1 & 3 Baudrate = X Fose X
32 [65536 — (RCAPH,RCAPL) ]
Baudrate Timer 1
UART Fose SMOD1
TiM=0 TiM=1 Mode c/T Mode | Reload Value (TH1)
Max : 3MHz ([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 1l &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 MiDAS1.0B Family [42]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131509/gc80c521a.html

6.10. UART : Mode O, Functional Diagram

Internal BUS

TB8
Write to
SBUF B 5';
A Q SBUF
A
|y divdve
| Zero Detector |
v 1
» START SHIFT
R TX CONTROL SEND
sS4 TX CLOCK TI
(Fosc / 4) .
Serial Port
Interrupt
» RX CLOCK RI RECEIVE |

REN
=D

€5 CORERIVER

A

Shift
Clock

START RX CO"iTRol'- SHIFT

y Y VVVVYY

<

Input Shift Register

Load SBUF

gfz T she

SBUF

Read SBUF

gfz

Internal BUS
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P3.0 ALT
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6.10. UART : Mode O, Timing Diagram

[Transmit]

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 S4|S1

S4

ALE 1 1 [ [ [ [ 1 [ 1 [ ] [ ] [ ] [

Write to SBUF []

S1 S2 S3 sS4

SEND _
Shift [ l l } M [ [ [
RXD (Data Out) N\ D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y
TXD (Shift Clock) +I +I I A A I S I N
TI 2 sS4 .
[Receive]
Write to SCON
(Clear RI) J_l
RI |
Receive
Shift [ ] ] ] ] ] [ []
RXD (Data Out) D DO D D1 D D2 D D3 D D4 D D5 D D6 D D7

TXD (Shift Clock) [ O I I I S D N I

@> CORERIVER MiDAS1.0B Family [44]

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6131509/gc80c521a.html

6.10. UART : Mode 1, Functional Diagram

Internal BUS
Timer 1 Timer 2 e
Overflow Overflow Write to
SBUF B é
0 1 < P3Q SBUF o
O 4
SMOD -------- CL y l l l l l l
| Zero Detector |
0 1 N T
TCLK---"__OS_ ot »| START SHIFT DATA
TX CONTROL —=
T2CON.4 i 1/16 TX CLOCK TI SEND
RCLK -=----~- 5_ Serial Port
T2CON.5 Interrupt =%|1
i Sample
Tto0 RxcLock  RI 'On2l
Transition » START RX CONTROL
Detector 1FFh SHIFT
A 4
¢ > Bit Detector || J
RXD | |lInput Shift Register]
(9 bits)
Load SBUF :E ; Tﬂ
SBUF
Read SBUF :‘E 2
Internal BUS
@> CORERIVER MiDAS1.0B Family [45]
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6.10. UART : Mode 1, Timing Diagram

[Transmit]

TX Clock I

Write to SBUF

S1
SEND v |
Data | |
Shift | | | I | | | | |
TXD \starthit/ D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Ystopbit
TI |
[Receive]

RX CLOCK I

/16 Reset

Ill | | | I | | I | | | |

RXD

Bit Detector
Sample Times

[startbit DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Ystophbit

m—m— - mmm M mm o m

Shift

R1

€5 CORERIVER

MiDAS1.0B Family [46]
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6.10. UART : Mode 2, Functional Diagram

Internal BUS
TB8
F Write to .
e SBUF :
»D S Q SBUF
y TXD
L | v ybvbyy
| Zero Detector |
SMOD -------- |
(SMOD is PCON.7) » START TX CONTROL ~——
1/16 TX CLOCK TI SEND
i Serial Port
Interrupt 1716
i Sample
1700 RxCLOCK Rl 2l
Transition » START RX CONTROL
r Detector 1FFh SHIFT
Y Y
t > Bit Detector || Ry
RXD L |Input Shift RegisterJ
(9 bits)
Load SBUF :E ; Tﬂ
SBUF
Read SBUF VS: 2
Internal BUS
@> CORERIVER MiDAS1.0B Family [47]
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6.10. UART : Mode 2, Timing Diagram

[Transmit]

TX Clock

Write to SBUF

SEND
Data
Shift

TXD
Tl

Stop bit Gen.

[Receive]

RX CLOCK

RXD

Bit Detector
Sample Times

I
S1
| | | l | | | | |
\starthit/ D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 X TB8 Y stop bit
—
—

/16 Reset

Ill | | | I | | I | | | |

[startbit/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y stopbit

m—m— - mmm M mm o m

Shift | | | | | | | | | | |
RI —
@> CORERIVER MiDAS1.0B Family [48]
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6.10. UART : Mode 3, Functional Diagram

Internal BUS
Timer 1 Timer 2 e
Overflow Overflow Write to
SBUF — 1
o N DSQ SBUF
O y TXD
SMOD -------- CL y l l l l l l
| Zero Detector |
0 1 v 7
TCLK---"__OS_ ot »| START SHIFT DATA
TX CONTROL —=
T2CON.4 i 1/16 TX CLOCK TI SEND
RCLK -=----~- 5_ Serial Port
T2CON.5 Interrupt =%|1
i Sample
Tto0 RxcLock  RI 'On2l
Transition » START RX CONTROL
Detector 1FFh SHIFT
A 4
T > Bit Detector || L 2
RXD L |Input Shift RegisterJ
(9 bits)
Load SBUF :E ; m
SBUF
Read SBUF VS: 2
Internal BUS
@> CORERIVER MiDAS1.0B Family [49]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131509/gc80c521a.html

6.10. UART : Mode 3, Timing Diagram

[Transmit]

TX Clock

Write to SBUF

SEND
Data
Shift

TXD
Tl

Stop bit Gen.

[Receive]

RX CLOCK

RXD

Bit Detector
Sample Times

I
S1
| | | l | | | | |
\starthit/ D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 X TB8 Y stop bit
—
—

/16 Reset

Ill | | | I | | I | | | |

[startbit/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y stopbit

m—m— - mmm M mm o m

Shift | | | | | | | | | | |
RI —
@> CORERIVER MiDAS1.0B Family [50]
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6.11. PWMA (PWM Arrays)

¢ PWMA

v Two 8-bit PWM generation with 8 modules (Compatible to M1.0A 8-bit mode)
v" PWM Data buffer Update (8-bit Counter Overflow Update)
v" PWM Counter can be cleared by S/W.

v PWM is stopped or started (resumed) by S/W.

\4

MODULEOQ

—X] P1.0 / PWML1.0

v

MODULE1

—J P1.1/PWML1.1

v

MODULE2

—X] P1.2 / PWM1.2

PWMO Counter

A4

MODULE3

—>X] P1.3/PWML.3

MODULE4

—X] P1.4/PWM1.4

\4

MODULE5

—X] P1.5/PWML.5

v

MODULE6

—[J P1.6 / PWML1.6

@> CORERIVER

\ 4

MODULE?7

—X] P1.7 / PWML1.7

Downloaded from Elcodis.com electronic components distributor

MODULEOQ

v

—[<] P3.0 / PWM3.0

v

MODULE1

—[X] P3.1/PWM3.1

MODULE2

v

—>[] P3.2 / PWM3.2

PWM1 Counter

v

MODULE3

—X] P3.3/PWM3.3

\ 4

MODULE4

—>[X] P3.4/PWM3.4

MODULE5

v

—[] P3.5/PWM3.5

v

MODULE6

—[X] P3.6 / PWM3.6

MODULE7

v

—>[] P3.7 / PWM3.7

MiDAS1.0B Family
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6.11. PWMA : Block Diagram

[PWM Counter]

CPs2,

Fosc —|

[PWM Module 0]

PWM
Pulse
Generation|

Overflow
cps1,cPso ool pwMant | PWMOVF PWMA Interrupt
1
PWNEN

PWMOEN.O

PWMDO Buffer

CPU Write Date CPU Read Date

@) CORERIVER
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6.11. PWMA : PWMAO SFR

v PWMOCON (92h) : PWMA CHO Control Register

| - | CPS2 | CPS1 | CPSO | - | - |PWMOVF| PWMEN|
RW() RMW(0) R/W(O) RW(O) RMW() R/W() RW() RMW(0)

® CPS2, CPS1, CPSO : PWMA counter frequency selection.
[0,0,0] = Fosc/ 1 ; Default
[0,0,1] = Fosc / 2
[0,1,0] = Fosc / 4
[0,1,1] = Fosc / 8
[1,0,0] = Fosc / 16
[1,0,1] = Fosc / 32
[1,1,0] = Fosc / 64
[1,1,1] = Fosc / 128
® PWMOVF : PWMA counter overflow flag.
Set by hardware and cleared by software.
PWMOVF flags an interrupt.
® PWMEN : PWMA counter run control bit.
[0] = Stop the PWMA counter.
[1] = Run the PWMA counter.

v PWMOCNT (93h) : PWMA CHO Counter Register

| CNT7 | CNT6 | CNT5 | CNT4 | CNT3 | CNT2 | CNT1 | CNTO |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® Software can write this register for the initialization of the counter.

€5 CORERIVER
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v PWMOOEN (9Bh) : PWMA CHO Module Output Enable

| OE7 | OE6 | OE5 | OE4 | OE3 | OE2 | OE1 | OEO |

® OE7
® OE6
® OE5
® OE4
® OE3
® OE2
® OE1
® OED

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

: Module 7 PWM output enable
: Module 6 PWM output enable
: Module 5 PWM output enable
: Module 4 PWM output enable
: Module 3 PWM output enable
: Module 2 PWM output enable
: Module 1 PWM output enable
: Module 0 PWM output enable

MiDAS1.0B Family
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6.11. PWMA : PWMAO SFR (Cont'd)

v PWMODO (94h) : PWMA CHO Duty Data Register of Module 0
| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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)
® Each Module has a internal buffer register for the duty data register.
The buffer register is updated with the new data
whenever the PWMA counter rolls over.

When user write, the data register is written.
When user read, the contents of buffer register is read out.

v PWMOD1 (95h) : PWMA CHO Duty Data Register of Module 1
v PWMOD2 (96h) : PWMA CHO Duty Data Register of Module 2
v PWMOD3 (97h) : PWMA CHO Duty Data Register of Module 3
v PWMOD4 (9Ch) : PWMA CHO Duty Data Register of Module 4
v PWMODS5 (9Dh) : PWMA CHO Duty Data Register of Module 5
v PWMODG6 (9Eh) : PWMA CHO Duty Data Register of Module 6
v  PWMOD7 (9Fh) : PWMA CHO Duty Data Register of Module 7

@> CORERIVER MiDAS1.0B Family [54]
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6.11. PWMA : PWMA1 SFR

v PWM1CON (A2h) : PWMA CH1 Control Register

| - | CPS2 | CPS1 | CPSO | - | - |PWMOVF| PWMEN|
RW() RMW(0) R/W(O) RW(O) RMW() R/W() RW() RMW(0)

® CPS2, CPS1, CPSO : PWMA counter frequency selection.
[0,0,0] = Fosc/ 1 ; Default
[0,0,1] = Fosc / 2
[0,1,0] = Fosc / 4
[0,1,1] = Fosc / 8
[1,0,0] = Fosc / 16
[1,0,1] = Fosc / 32
[1,1,0] = Fosc / 64
[1,1,1] = Fosc / 128
® PWMOVF : PWMA counter overflow flag.
Set by hardware and cleared by software.
PWMOVF flags an interrupt.
® PWMEN : PWMA counter run control bit.
[0] = Stop the PWMA counter.
[1] = Run the PWMA counter.

v PWM1CNT (A3h) : PWMA CH1 Counter Register

| CNT7 | CNT6 | CNT5 | CNT4 | CNT3 | CNT2 | CNT1 | CNTO |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® Software can write this register for the initialization of the counter.

€5 CORERIVER
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v PWM1OEN (ABh) : PWMA CH1 Module Output Enable

| OE7 | OE6 | OE5 | OE4 | OE3 | OE2 | OE1 | OEO |

® OE7
® OE6
® OE5
® OE4
® OE3
® OE2
® OE1
® OED

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

: Module 7 PWM output enable
: Module 6 PWM output enable
: Module 5 PWM output enable
: Module 4 PWM output enable
: Module 3 PWM output enable
: Module 2 PWM output enable
: Module 1 PWM output enable
: Module 0 PWM output enable

MiDAS1.0B Family
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6.11. PWMA : PWMA1 SFR (Cont'd)

v  PWM1DO (A4h) : PWMA CH1 Duty Data Register of Module 0
| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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)

® Each Module has a internal buffer register for the duty data register.
The buffer register is updated with the new data
whenever the PWMA counter rolls over.
When user write, the data register is written.
When user read, the contents of buffer register is read out.

v PWM1D1 (A5h) : PWMA CH1 Duty Data Register of Module 1
v PWM1D2 (A6h) : PWMA CH1 Duty Data Register of Module 2
v PWM1D3 (A7h) : PWMA CH1 Duty Data Register of Module 3
v PWM1D4 (ACh) : PWMA CH1 Duty Data Register of Module 4
v PWM1D5 (ADh) : PWMA CH1 Duty Data Register of Module 5
v PWM1D6 (AEh) : PWMA CH1 Duty Data Register of Module 6
v PWM1D7 (AFh) : PWMA CH1 Duty Data Register of Module 7

@> CORERIVER MiDAS1.0B Family [56]
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6.11. PWMA : Pulse Generation Example

Clock Count Clock Count Clock Count Clock Count Clock Count
000h 100h 200h 300h 400h
I I I I I
l l l l |
w1l
(Fosc/1)
I I I I I
I I I I I
PWM Out | | | | |
(PWMxDy = 00h) | Low I l l :
i | | | |
I I I I I
l l l l l
PWM Out | 1 Clock Cycle | | | :
(PWMxDy = 01h) |_| |_| |_| |
#-— #-— #-— - —
I I I I
I I I I
I I I I
I I I I

PWM Out
(PWMxDy = 80h)

»
»

(50% Duty)

PWM Out

(PWMxDy = FFh) iﬂock Cycle L L L

@) CORERIVER MiDAS1.0B Family [57]
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Two-wire Interface

Master or Slave Operation

Transmitter or Receiver Operation

100Kbps (Min. Fosc = 1MHz), 400Kbps (Min. Fosc = 4MHz)
7bits / 10bits (Extended 15bits) Address Mode
Transfer Wait State

Fully Programmable Slave Address

SDA/SCL Schmitt-trigger input

256 Programmable Bit Rates

Wake-up from IDLE mode

Compatible with Phillips 12C protocol

L 2R 2R 2K 2R 2K 2R 2R 2R 2R 2% 4

v EIE (Alh) : Extended Interrupt Enable Register

| ESPI | - | EI2C |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)
® EI2C : 12C Interrupt Enable

v 12CSLA (EBh) : I2C Slave Address Register

| SLAL7 | SLAL.6 | SLALS | SLA1.4 | SLAL3 | SLAL.2 | SLAL.1 | SLAL.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)

® SLA[7:0] : I2C Slave Address Register.
In 7-bit address mode and in 10-bit address mode (1%t SLA),
12C_SLA[7:1] is used for matching address and I12C_SLA[0] is masked.
In 10-bit address mode (2" SLA),
12C_SLA[7:0] is used for matching address.

@> CORERIVER
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v 12CDAT (ECh) : I?C Address / Data Register

| MDAT.7 | MDAT.6 | MDAT.5 | MDAT.4 | MDAT.3 | MDAT.2 | MDAT.1 | MDAT.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)

v 12CCFG (EAh) : I2C Configuration Register

| R | . | - | - |MSSEL|ADSEL|SP71E|GCE|

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

® MSSEL : 12C Master/Slave Mode Selection

[0] : Slave mode [1] : Master mode

® ADSEL : 7-bit / 10-bit Address Mode Selection in Slave mode
[0] : 7-bit mode [1] : 10-bit mode

® SP_IE : Start/Stop Interrupt Enable

[0] : Start/Stop Interrupt Disable [1] : Start/Stop Interrupt Enable
® GCE : General Call Enable in Slave mode

[1] : Respond to the general call address (0x00)

v 12CSCL (EDh) : I2C SCL Clock Scaler

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

® MSCL[7:0] : Frequency scaler of 12C Master
Frac = Fosc / (2 * (MSCL[7:0] + 2))

MiDAS1.0B Family [58]


http://elcodis.com/parts/6131509/gc80c521a.html

6.12. 12C : SFR (Cont’d)

v 12CCON (E9h) : I12C Control Register

| - |SLA2ME| SCLHD | LASTB | PGEN | SGEN |12CIOEN| I2CEN |
- R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® SLA2ME : 2" Byte Slave Address Match Enable in Slave mode
[0] : 2" Byte SLA Match Disable [1] : 2" SLA Byte Match Enable
® SCLHD : Hold SCL ‘low’ for Wait State in Slave mode.

[0] : Hold SCL ‘low’. The flag is cleared automatically by H/W

[1] : Release SCL ‘float’. The flag is set by S/W

® LASTB : Indicate last byte in Master Receiver mode.

[0] : Send Acknowledge after last byte

[1] : Send Not Acknowledge after last byte

In Master Receiver mode, before receiving last byte, the flag must be
set.

® PGEN : Generate Stop bit.

[0] : Start or Idle state. [1] : Generate Stop bit.

The flag is cleared automatically after Stop bit in Master mode

and when I2CEN is cleared.

® SGEN : Generate Start bit

[0] : Stop or Idle state [1] : Generate Start bit

If the bus is not free, it waits for Stop bit condition.

The flag is cleared automatically after Start bit in Master mode

and when I2CEN is cleared.

® [2CIOEN : Enable I2C I0
[0] : Disable I2C IO

® [2CEN : Enable I2C module
[0] : Disable I2C module

[1] : Enable I2C IO

[1] : Enable I2C module

@5 CORERIVER
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v 12CST (E8h) : I2C Status Register

| 12CIF | I2COF |12CACK| I2CRW | I12CDA | 12cP | 12CS | 12CBF |
R/W(0) R/W(0) R(0) R(0) R(0) R(0) R(0) R(0)

® I2CIF : I2C Master Interrupt Flag in slave & master mode.
[0] : Idle [1] : Interrupt occurred.

It is set each time a byte is received or transmitted.

If SP_IE flag in I2C_CFG SFR is set, it is set at Start/Stop condition.
The flag is set by H/W and cleared by S/W.

® [2COF : I2C Overflow Flag in slave & master mode

[0] : Idle [1] : Overflow occurred.

It is set when a byte is received while I2C_BUF SFR is still holding
the previous byte.

It is set by H/W and cleared by S/W

® [2CACK : I2C Acknowledge flag in slave & master mode.
[0] : Indicate receiving Acknowledge bit.

[1] : Indicate receiving Not Acknowledge bit.

® [2CRW : I2C Read/Write flag in slave mode

[0] : Write state [1] : Read state

® [2CDA : Data / Address flag in slave mode

[0] : Indicates the last byte received or transmitted was Data

[1] : Indicates the last byte received or transmitted was Address
® I2CP : Stop flag in slave & master mode

[0] : Indicates Stop bit was not detected.

[1] : Indicates Stop bit was detected.

This flag is cleared when I2CS is set or I2CEN is cleared.

® I2CS : Start flag in slave & master mode

[0] : Indicates Start bit was not detected.

[1] : Indicates Start bit was detected.

This flag is cleared when I2CP is set or I2CEN is cleared.

® [2CBF : Busy flag in slave & master mode

[0] : RX not complete (Receiver), TX not complete (Transmitter)
[1] : RX complete (Receiver), TX complete (Transmitter)

MiDAS1.0B Family [59]
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6.12. 12C : Block Diagram

Feeri © Peripheral Clock

v

12C_SLA

SCL_OE

<

< Address Mat

ch Detector

SDA_OE

Address match

»

§
L

\  Download 12C_DAT

MiDAS1.0B Family

o — '
§ . Clock Fspi 8bit Shift Register
Foert — | o . > Select_ion > 7
< ° Logic
& > n
= »
L “1 Upload I2C_DAT
MSSEL |
12C 12C_DAT
> Control AN
Logic
o
Interrupt
12C_CFG 12C_ST 12C_CON
i} i} g U
Internal BUS
€> CORERIVER
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6.12. 12C : Overview

€ Addressing I2C devices
v’ 7-bit Address Format

MSb Lsb
| s | w [ a6 | as | ma | m [ ;2 [ A | rw | jack |

| Not A0 |
Slave Address (SLA)

v 10-bit / Extended 15-bit Address Format
MSb Lsb
| s |as[a1a|az]|at2]|a[ato] a0 [rw|mck| a7 [ a6 | as | ma [ a3 | a2 | a1 | ao [/ack]

Not A8| |
SLA SLA

€ Transfer Acknowledge
v" Slave-Receiver generates an acknowledge bit after Master transfers each byte. If not, Master aborts the transfer.
v Master-Receiver generates an acknowledge bit after Slave transfers each byte except last byte.
v' Transfer Wait State
1) If Slave needs to delay the transmission of the next byte, it can hold the SCL ‘low’
2) Master must enter the wait state, if the SCL is held ‘low’.
3) When Slave releases the SCL, Master starts the transfer again.

Not ACK —

-— ==
son T\ /OO T T
: : Slave holds SCL Slave releases SCL ACK : :
scL Is | 1 2 3-6 Z . 5 l i 0 > N 5 ol
| | |1 J 1 J | | J
SLA R/W  /ACK Wait State Data /ACK
@> CORERIVER MiDAS1.0B Family [61]
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6.12. 12C : Overview

€ Master-Transmitter Sequence

| From Master to Slave | | From Slave to Master

[7-bit Address Mode] [10-bit / Extended 15-bit Address Mode]

(4 it
A R/W A
S | SLA RIW A Bl A Data — P S| SLAL / A |SLA2| A | Data | A Datap— P
0) a /A 0) /A
> %
¢ Master-Receiver Sequence
[7-bit Address Mode] [10-bit / Extended 15-bit Address Mode]
s |sta || a| Dt f A Data |/A| P slstat| MW A |swaz| A
@ || a , (0)
® A : Acknowledge .
® /A : Nor Acknowledge R/W “
® S : Start »| Sr| SLA1 ) A|Data| A Data|/A| P
® Sr : Repeated Start b))
® P : Stop

® SLA : Slave Address

€ Combined Format

v" When Master does not want to release the bus, a repeated start condition must be generated without a stop condition.
v The condition is identical to a start condition

v The condition must occurs after a data transfer acknowledge pulse.

@> CORERIVER MiDAS1.0B Family [62]
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6.12. 12C : Master Transmitter Flow

S/W 1. 3. 5 1. 7_1. 9_1.
) 1) I2CEN = 1 1) I2C_DAT = SLA + R/W(0)| | 1) I2C_DAT = DATAL 1) PGEN = 1 if last byte 1)I2CIF=0
Action 2) SGEN = 1 2)I2CIF =0 2)I2CIF =0 2)I2CIF =0
0] 0 ] ]
v v v v v

2

2) I2CIF = 1
(if SP_IE = 1)

1) I2CS = 1 if the bus free

From Slave To Master |

v $—l

H/W
Action

@) CORERIVER

Success Sequence

s

4.1. 6_1. 8 1.
1) I2CACK = 0 1) I2CACK = 0 1)12cP =1
2) I2CIF = 1 2) I2CIF = 1 2) I2CIF = 1
(if SP_IE = 1)
52. 7.2.
1) I2CIF = 0 1)I2CIF = 0
2) PGEN = 1

> /A - Fail Sequence : Slave Not ACK
’ 1
4 2. 6_2.
1) I2CACK =1 1)I12CP =1
2) I2CIF = 1 2) I2CIF = 1
(if SP_IE = 1)

Downloaded from Elcodis.com electronic components distributor
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6.12. 12C : Master Receiver Flow

1. 3. 5.1_1. 8_1_1. 111 1. 13_1_1.
S/W 1) I2CEN = 1 1) I2C_DAT = SLA + R/W(1) 1) LASTB = 0 1) Read DATA1 1) Read DATA2 1) I2CIF =0
Action 2) SGEN = 1 2) I2CIF = 0 2)12CIF = 0 2) LATSB =1 2) PGEN = 1
3)2CIF =0 3) I12CIF = 0
] I I [
Success Sequence
v v v v : Multi Bytes v v
A A f f T A
2. 4 1. 6.1_1. 7_1_1. 9.1.2. 10_1.1. || 12_1_1.
1) 12CS = 1 if the bus free 1) I2CACK = 0 1) Send 1) I2CIF 1) Send 1) I2CIF | | 1) I2CP =1
2)I2CIF =1 2)12CIF =1 No ACK =1 No ACK =1 (if SP_IE = 1)
(if SP_IE = 1) (last byte) (last byte)
5_2. 5.1.2. 8.1.2. 10_1_2.
1) PGEN = 1 1) LASTB = 1 1) Read DATA1 1) 12CIF =0
2)12CIF =0 2)12CIF =0 2) PGEN = 1
3) I2CIF = 0
From Slave To Master | L—» /A - S DATAL -- Success Sequence
: Single Byte
Fail Sequence 4 A
: Slave Not ACK
H/W 42, 6_2. 6_1_2. 7_1.2. 9.1.2.
] 1) I2CACK = 1 1)2CP =1 1) Send No ACK 1) I2CACK = 1 1)12CP =1
Action 2)12CIF =1 (if SP_IE = 1) (last byte) 2)I2CIF =1 (if SP_IE = 1)
@) CORERIVER MiDAS1.0B Family [64]
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6.12. 12C : Slave Transmitter Flow

1. 3. 7_1. 9.1.1. 12_1_1.
S/W I2CEN =1 1) I2C_SLA = SLA 1) I2C_DAT = DATA1 1) I2C_DAT = DATA2 1)I2CIF =0
Action 2) I2CIF = 0 2) 12CIF = 0 2)12CIF = 0
3)SCLHD =1 3)SCLHD =1
] L
Success Sequence
v v : Multi Bytes v
Hold o Hold Hold
2. 4, 5_1. 6_1. 8_1_1. 10_1_1. 111 1.
1)12cs =1 1) I2CRW = 1 1) Send ACK | | 1) I2CIF = 1 1) 12CIF = 1 1)I2CIF = 1 Recp=1
2)I2CIF =1 If Address 2) I2CACK = 0 2) I2CACK =0 (if SP_IE = 1)
(if SP_IE = 1) matched 3) SCLHD = 0 3) SCLHD = 0
4)I12C_DA =1 4)I12CDA=0
7_2. 9 2. 9.1.2. 111 2.
1)I2CIF =0 1) I2CIF = 0 1) I2CIF =0 1)I2CIF =0
2) SCLHD = 1 2) SCLHD = 1
_From asterTosiave | 5 | —
From Slave To Master | ——» sa | Hold - —>- Hold I Success Sequence
_SCL_| SCL : Single Byte
Fail Sequence 4 4
: Slave Not ACK
5_2. 6_1_2. 8 2. 8.1 2. 10_1_2.
H/W 1) Send No ACK if 1)I2CIF = 1 1)2CP =1 1)I2CIF =1 1)12CP =1
. Address not 2) I2CACK =1 2)I2CIF =1 2) I2CACK =1 2)I2CIF =1
Action matched 3) SCLHD = 0 (if SP_IE = 1) 3) SCLHD = 0 (if SP_IE = 1)
4)I12C_DA=1 4)I12C_DA =0
@) CORERIVER MiDAS1.0B Family [65]
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6.12. 12C : Slave Receiver Flow

111 1.
1)I2CIF =0

1. 3. 9.1 1.
S/W I2CEN = 1 1) I2C_SLA = SLA 1) Read DATA
Action 2) 12CIF = 0 2) 12CIF = 0
0 ]
v v 4

e

—

T_\

’_1

2.

1)12cs =1
2) I2CIF = 1
(if SP_IE = 1)

4

1) I2CRW = 0

From Slave To Master I

Fail Sequence

i —

51 6_1.

1) Send ACK | | 1) I2CIF = 1
If Address 2) I2CACK = 0
matched 3)I2CDA=1
7_2. 9_2.

1)I2CIF =0 1)I2CIF =0

\_$

-

/A

T_‘

Success Sequence

t

7.11. 8.11. 10_1_1.

1) Send ACK 1) I2CIF =1 1)I2CP =1

If Buffer empty 2) I2CACK = 0 (if SP_IE = 1)
3)12C_DA = 0

9.1 2. 11.1.2.

1) I2CIF = 0 1) I2CIF = 0

=

— |

Fail Sequence
: Slave Not ACK for DATA

: Slave Not ACK for Address 4 ’_f 4 A
|
5_2. 6_2. 8 2. 7_1_2. 8_1_2. 10_1_2.
H/W 1) Send No ACK if | | 1) I2CIF = 1 1)12cP =1 1) Send No ACK if | | 1) I2CIF = 1 1)12cP = 1
Action Address not 2)I2CACK=1 | | 2)I2CIF =1 Buffer full 2)12CACK = 1| | 2)I2CIF = 1
matched 3)I2C DA =1 (fSPIE=1) | | 2)12COF = 1 3)I2C_DA=0| | (ifSP_IE=1)
@) CORERIVER MiDAS1.0B Family [66]
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6.12. 12C : Master Example

€ 12C Master example code

I2CST EQU OE8H ; I2CST SFR MOV I2CDAT, #01h ; TX : SLA1 = 10h, write mode
I2CIF  EQU OEFH ; I2CST.7 Flag ORL  I2CCON, #04h ; Send Start bit
I2COF EQU OEEH ; 12CST.6 Flag
I2CACK EQU OEDH ; I2CST.5 Flag WAIT_SLA1: ; Wait for end of SLA1 TX
I2CRW EQU OECH ; I2CST.4 Flag JNB  I2CIF, WAIT_SLA1
I2CDA EQU OEBH ; I2CST.3 Flag JB I2CACK, ACK_FAIL ; check ack fail or not
12CP EQU OEAH ; 12CST.2 Flag
12CS EQU OE9H ; I2CST.1 Flag MOV  I2CDAT, #50h ; TX : SLA2 = 50h
I2CBF EQU OE8H ; I2CST.0 Flag CLR  I2CIF ; clear after setting I2CDAT
I2CCON EQU OE9H WAIT_SLA2: ; Wait for end of SLA2 TX
I2CCFG EQU OEAH JNB  I2CIF, WAIT_SLA2
I2CSLA EQU OEBH JB I2CACK, ACK_FAIL ; check ack fail or not
I2CDAT EQU OECH
I12CSCL EQU OEDH MOV I2CDAT, #38h ; TX : Data = 38h
ORG 000h WAIT_TXD: ; Wait for end of Data TX
LIMP  START IJNB  I2CIF, WAIT_TXD
JB I2CACK, ACK_FAIL ; check ack fail or not
ORG 0100h ORL I2CCON, #08h ; Send Stop bit
START: CLR  I2CIF ; clear after setting STOP
ORL I2CCFG, #08h ; master mode
ORL I2CCFG, #04h ; 10bit address mode WAIT_STOP:
ANL  I2CCFG, #OFDh ; Start/Stop interrupt disable MOV A, I2CCON ; Wait end of STOP
MOV I2CSCL, #10h ; clock scaling
ORL  I2CCON, #02h ; I2C IO enable
ORL  I2CCON, #01h ; 12C enable
@) CORERIVER MiDAS1.0B Family [67]
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6.12. 12C : Slave Example

@ 12C Slave example code using interrupt

12CST EQU OE8H ; I2CST SFR
12CIF EQU OEFH ; I2CST.7 Flag
12COF EQU OEEH ; 12CST.6 Flag
I2CACK EQU OEDH ; I2CST.5 Flag
I2CRW  EQU OECH ; 12CST.4 Flag
I2CDA EQU OEBH ; 12CST.3 Flag
12CP EQU OEAH ; 12CST.2 Flag
12CS EQU OESH ; I2CST.1 Flag
12CBF EQU OE8H ; I2CST.0 Flag
I2CCON EQU OE9H
I2CCFG EQU OEAH
I2CSLA  EQU OEBH
I2CDAT EQU OECH
I12CSCL  EQU OEDH
ORG 000h
LIMP  START
ORG 06Bh
LIMP  I2CS_ISR ; JMP I2C interrupt routine
ORG 0100h
START:
ANL 12CCFG, #0F7h ; slave mode
ORL 12CCFG, #04h ; 10bit address mode
ORL 12CCFG, #02h ; Start/Stop interrupt enable
MOV  I2CSLA, #80h ; 15t Slave address
ANL I2CCON,  #0BFh ; 2" Slave address not compare
ORL I2CCON,  #02h ; I2C IO enable
ORL I2CCON, #01h ; I2C enable
SETB  EIE.3 ; I2C interrupt enable
SETB IE.7 ; All interrupt enable
12C_RX:
INB 12CS,
INB 12CP,
SIMP  I2C_RX
€> CORERIVER
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12CS_ISR:

MOV  OSCICN, #04h
CLR EIE.3

CLR 12CIF
WAIT_BYTE:

JB 12CP, END_ISR
INB 12CIF,

CLR 12CIF

MOV  Ri1, SLA2BUF
B 12CDA, SLA1_RX
B 12CRW, S TX
S_RX:

MOV @RI, 12CDAT
INC SLA2BUF

SIMP  WAIT_BYTE
S_TX:

JB 12CACK, END_TX
MOV  I2CDAT, @R1
END_TX

ORL I2CCON,  #20h
INC SLA2BUF

SIMP  WAIT_LOOP
SLA1_RX:

B 12CBF, SLA2_RX
B 12CRW, S_TX
SIMP  WAIT_LOOP
SLA2_RX

MOV  SLA2PTR, I2CDTA
SIMP  WAIT_LOOP
END_ISR:

CLR 12CIF

SETB  EIE.5

MOV  OSCICN, #OFh
RETI

;---- I2C Slave interrupt routine ----
; clock speed-up

; I2C interrupt disable

; clear interrupt flag (START bit)

Semmmmmo Wait Event -------
; check STOP bit

WAIT_BYTE ; if I2CIF is set, go next process

; clear interrupt flag

; save 2" SLA to R1

; check address or data field
; check RX or TX operation
jmmm———- RX operation -------

; save I2CDAT(RX data) to R1
; increment 2" SLA for burst
; repeat loop

jmmm———- TX operation -------

5 if no ack, finish TX

; TX data

; release SCL hold from “low”
; increment 2" SLA for burst

; repeat loop

PR SLA1 operation -------

; if I2CBF is set, RX 2" SLA

; if I2CRW is set, TX data

; repeat loop

D SLA2 operation -------

; save 2" SLA to SLA2BUF

; repeat loop

Bemerees end of I2C Slave -------
; clear interrupt flag (STOP bit)
; enable I2C interrupt
; restore clock speed

MiDAS1.0B Family [68]
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6.13. SPI : SFR

Full-duplex, Three-wire Synchronous Data Transfer
Master or Slave Operation

LSB First or MSB First Data Transfer

Eight Programmable Bit Rates

Clock Polarity & Phase Selection

Support Write Collision Protection

Wake-up from IDLE mode

*
*
*
*
*
*
*

v SPIDR (B6h) : SPI TX / RX Data Register

| DATA7 | DATA6 | DATA5 | DATA4 | DATA3 | DATA2 | DATAL | DATAQ |
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 SPICON (B4h) : SPI Control Register

| - | MODE | BORD | MSSEL | CKPOL | CKPHA |SPIOEN| SPIEN |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® MODE : SPI mode selection

[0] : 4-wire mode [1] : 3-wire mode

® BORD : SPI Transfer Bit Order

[1] : First LSB, Last MSB [0] : First MSB, Last LSB

® MSSEL  : SPI Master / Slave Selection Flag
[1] : SPI Master Mode [0] : SPI Slave Mode

® CKPOL, CKPHA : SPI clock Polarity & Phase

[0,0] : Leading edge Rising, Leading edge Sampling
[0,1] : Leading edge Rising, Trailing edge Sampling
[1,0] : Leading edge Falling, Leading edge Sampling
[1,1] : Leading edge Falling, Trailing edge Sampling
® SPIOEN : SPI Output Enable
[1] : SPI Output Enable

® SPIEN : SPI Enable Flag
[1] : SPI Enable

[0] : SPI Output Disable

[0] : SPI Disable

@> CORERIVER
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v/ SPIST (COh) : SPI Status Register

| 5 | - | - | - |TXBV|SPIF|SPICOL|SPIOF|
R(0)  R/W(0) R/W(0) R/W(0)

® TXBV : TX buffer of SPIDR holds valid data.

[1] : Set by H/W when user write SPIDR while SPI is enabled.

[0] : Cleared by H/W when the data is moved to TX shift register
or SPI is disabled.

® SPIF : SPI Interrupt Flag

[1] : Serial transfer is complete. If SPIE is set and EA is set, SPI
interrupt is generated.

® SPICOL : SPI Write Collision Flag

[1] : SPIDR is written when TXBV is set. The previous data is lost.

® SPIOF : SPI Read Overflow Flag

[1] : If a new data is received while SPIDR is still holding

the previous data, the flag is set.

SPIF must be cleared before receiving a data again.

v" SPICK (B5h) : SPI Clock Control Register

| ] | - | ] | ; | - | SPICK2 | SPICK1 | SPICKO |
R/W(0) R/W(0) R/W(0)
® SPICK[2:0] : SPI Master Clock Divider

[0,0,0] : Fosc / 2 [0,0,1] : Fosc / 4
[0,1,0] : Fosc/ 8 [0,1,1] : Fosc/ 16
[1,0,0] : Fosc / 32 [1,0,1] : Fosc / 64
[1,1,0] : Fosc / 128 [1,1,1] : Fosc / 256

v EIE (A1lh) : Extended Interrupt Enable Register

| ESPI | - | EI2C |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)
® ESPI : SPI Interrupt Enable
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6.13. SPI : Block Diagram

Fperi : Peripheral Clock

—» SCK
Internal BUS
Write SPIDR \
— :%—» MISO
Q q A\V4 ﬁ:
o > >
1) I Clock Fepi 8bit Shift Register Q
Frert gl > > Selection » | (SPI Write Data Buffer)
< > Logic
g d
- 0w T Load SPIDR =ll\)__> MOSI
— MSSEL
CKPOL | SPI Read Data Buffer |
CKPHA
SPICK[2:0] | )
MSSEL | [ SPIOEN
SPI N
Control
Logic

SPIF ﬁ
Interrupt SPI1 Register
ﬁ h Read SPIDR

Internal BUS

@> CORERIVER MiDAS1.0B Family [70]
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6.13. SPI : Overview

@ SPI Master-Slave Interconnection

Master Slave
MOSI MOSI
MISO MISO J
— 8 BIT SHIFT REGISTER < 8 BIT SHIFT REGISTER
Y Y

SCK SCK

CLOCK GENERATOR g >
/SS /SS

GPIO > > » Slave Enable

€ SPI Pin Description

Pin Description Direction, Master Direction, Slave
MOSI Master Output Slave Input User Defined Input
MISO Master Input Slave Output Input User Defined
SCK SPI Clock User Defined Input
/SS Slave Select Bar User Defined Input
@> CORERIVER MiDAS1.0B Family
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6.13. SPI : Mode 0/1

¢ SPI Mode 0
v" CKPOL = 0 : Leading Edge - Rising
v" CKPHA = 0 : Leading Edge - Sampling

SCK
MOSI (Master) / MISO (Slave) \1 X 2 X 3 X 4 X 5 X 6 X 7 X 8 /

MISO (Master) / MOSI (Slave) T T T T T T T Tsampling

/sS _\ /_

4 SPI Mode 1
v" CKPOL = 0 : Leading Edge - Rising
v" CKPHA = 1 : Trailing Edge - Sampling

SCK

MOSI (Master) / MISO (Slave) \1 X 2 X 3 X 4 X 5 X 6 X 7 X 8 /

MISO (Master) / MOSI (Slave) ——— .

55\ /

@) CORERIVER MiDAS1.0B Family [72]
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6.13. SPI : Mode 2/3

€ SPI Mode 2
v" CKPOL = 1 : Leading Edge - Falling
v" CKPHA = 0 : Leading Edge - Sampling

SCK
MOSI (Master) / MISO (Slave) \1 X 2 X 3 X 4 X 5 X 6 X 7 X 8 /

MISO (Master) / MOSI (Slave) T T T T T T T Tsampling

/sS _\ /_

4 SPI Mode 3
v' CKPOL = 1 : Leading Edge - Falling
v" CKPHA = 1 : Trailing Edge - Sampling

SCK

MOSI (Master) / MISO (Slave) \1 X 2 X 3 X 4 X 5 X 6 X 7 X 8 /

MISO (Master) / MOSI (Slave) ——— .

55\ /

@) CORERIVER MiDAS1.0B Family [73]
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6.13. SPI : Example

€ Master example code € Slave example code

SPIST EQU 0COH SPIST EQU 0COH

SPICON EQU 0B4H SPICON EQU 0B4H

SPICK EQU 0B5H SPICK EQU 0B5H

SPIDR EQU 0B6H SPIDR EQU 0B6H

ORG 000h ORG 000h
LIJMP START LJMP  START

ORG 073h ; SPI interrupt routine ORG 073h
ANL  SPIST, #0FBh ; clear interrupt flag ANL  SPIST, #0FBh ; Clear interrupt flag
MOV R2, #01h MOV  R2, #01h
RETI RETI

ORG 0100h ORG 0100h

START: START:
MOV  R2, #00h ; Clear interrupt indicator MOV R2, #00h ; Clear interrupt indicator
ORL  SPICON, #10h ; master mode ANL  SPICON, #OEFh ; slave mode

ANL  SPICON, #O0FBh ; sampling clock leading edge ORL  SPICON, #04h ; sampling clock trailing edge
ANL  SPICON, #0F7h ; sampling clock first edge ORL  SPICON, #08h ; sampling clock second edge
ANL  SPICON, #O0DFh ; first bit : MSB ORL  SPICON, #20h ; first bit : LSB
MOV  SPICK, #00h ; clock scaling Fperi / 2 MOV  SPICK, #01h ; clock scaling Fperi / 4
ORL  SPICON, #02h ; SPI IO enable ORL  SPICON, #02h ; SPI IO enable
ORL  SPICON, #01h ; SPI enable ORL  SPICON, #01h ; SPI enable
MOV SPIDR,  #55h ; write TX data CINE R2, #01h, . ; wait RX interrupt
CINE R2, #01h, . ; wait TX interrupt MOV R2, #00h ; Clear interrupt indicator
MOV R2, #00h ; Clear interrupt indicator MOV A, SPIDR ; read RX data
@) CORERIVER MiDAS1.0B Family [74]
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6.14. ADC (Analog-to-Digital Converter)

@ 8-channel 10-bit ADC (SAR Type)
¢ Max. 104ksps(samples per sec.) @ FADC = 10MHz & 3V. (Max. 52ksps @ FADC = 5MHz & 3V)

v ADCON (DEh) : ADC Control & ADC Result Low Register v’ ADCSEL (DFh) : ADC Clock and MUX Selection Register
| AD_EN |AD_REQ|AD_END| ADCF | - | - | SAR1 | SARO | | ADIV2 | ADIV1 | ADIVO | ADCS4 | ADCS3 | ADCS2 | ADCS1 | ADCSO |
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) R/W(0) R/W(0) R/W(0) R/W(0)
® AD_EN : ADC Ready Enable ® ADIV[2:0] : ADC clock selection.
® AD_REQ : ADC Start. [000] : FSYS / 2.
Cleared by H/W when AD_END goes to 1 from 0. [001] : FSYS/ 4.
® AD_END : Current ADC Status. [010] : FSYS/ 8.
0 = ADC is running now. [011] : FSYS/ 16.
User must check the ADCF instead of AD_END. [100] : FSYS / 32.
® ADCF : ADC Interrupt Flag. [101] : FSYS / 64.
Must be cleared by S/W. [110] : FSYS/ 128.
® SAR[1:0] : Low Bits of ADC Result Value. (Total 10 bits) [111] : FSYS / 256.
® ADCS[4:0] : ADC channel selection )
v ADCR (E6h) : ADC Result High Register [00000] : ADCO0.0 channel selection.

[00001] : ADCO.1 channel selection.

[00010] : ADCO0.2 channel selection.

| SAR9 | SARS | SAR7 | SAR6 | SAR5 | SAR4 | SAR3 | SAR2 | [00011] : ADCO.3 channel selection,
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) [00100] : ADCO.4 channel selection.
[00101] : ADCO.5 channel selection.

[00110] : ADCO0.6 channel selection.

[00111] : ADCO0.7 channel selection.

[01000] : ADC1.0 channel selection.

[10111] : ADC2.7 channel selection.
[11000] : ADC3.0 channel selection.
[11001] : ADC3.1 channel selection.
[11010] : ADC3.2 channel selection.
[11011] : ADC3.3 channel selection.
[11100] : ADC3.4 channel selection.
[11101] : ADC3.5 channel selection.
[11110] : ADC3.6 channel selection.
[11111] : ADC3.7 channel selection.

@> CORERIVER MiDAS1.0B Family [75]
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v ADCENBO (CEh) : ADC Channel Enable Bar Register (PO port)

6.14. ADC (Block Diagram)

| ADCENBO0.7 |ADCENBO.6 | ADCENBO0.5 |ADCENBO.4 | ADCENBO0.3 |ADCENBO.2 | ADCENBO.1 |ADCENB0.0|

@ 0 = ADCO channel ON / 1 = ADCO channel OFF (Default)

v ADCENBL1 (CFh) : ADC Channel Enable Bar Register (P1 port)

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

|ADCENBI.7|ADCENBl.6|ADCENBl.5 |ADCENBl.4|ADCENBl.3 |ADCENBl.2|ADCENBl.1 |ADCENBl.0|

ADCO0.0 —O/I/O—b

(P0.0)

ADC1.0 —O/I/O—b

(P1.0)

ADC2.0 —O/I/O—b

(P2.0)

ADC3.0 —O/I/O—P

(P3.0)

ADCSEL[4:0]

® 0 = ADC1 channel ON / 1 = ADC1 channel OFF (Default)

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

ADCON.7 ADCON.6

| ADCS0~4 |

| AD_EN | |AD_REQ|

A 4

Control

Analog
MUX

Circuit

@> CORERIVER
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40/;/0—>

v ADCENB2 (D6h) : ADC Channel Enable Bar Register (P2 port)

|ADCENBZ.7 | ADCENB2.6 | ADCENB2.5 | ADCENB2.4 |ADCENBZ.3 | ADCENB2.2 |ADCENBZ.1 | ADCENBZ.Ol

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

® 0 = ADC2 channel ON / 1 = ADC2 channel OFF (Default)

v/ ADCENB3 (D7h) : ADC Channel Enable Bar Register (P3 port)

|ADCENB3.7 | ADCENB3.6 | ADCENB3.5 | ADCENB3.4 |ADCENB3.3 | ADCENB3.2 |ADCENB3.1 | ADCENB3.0|

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
® 0 = ADC3 channel ON / 1 = ADC3 channel OFF (Default)

D/A Converter [«

|

AVer

(= Vooio

ADSEL[7:5] System Clock
ADIV2 l
ADIV1 —>| Clock Divide |
ADIVO F
IR ADCON.5
Successive _’le
Approximation ADCON.4
Register > ADCFl
Analog
Comparator SAR[9:0] ADC Interrupt Flag
T SAR[9:2] SAR[1:0]
A\ 4 A 4
vV ADCR ADCON
% Lofsl7[efsalslaff{LL L[ [][tfo]
MiDAS1.0B Family [76]
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6.14. ADC : Conversion Timing

AD_EN } Set by S/W
AD_REQ Set by S/W { } Cleared by H/W

AD_END i Y Cleared by H/W r&:ﬂ! ; Set by H/W
! i i |
veitsie ¢ @Y Y X DX X XD X DX DX Xm0
L e D )
i‘ 8Fpc (8Fxn0) X 10 bits = 80F o > 8F o 'i
) 96F soc .
ADCF A Set by H/W

A
ADC Interrupt

v AD_EN : ADC Block Enable Signal.
Set or Cleared by S/W.

v AD_REQ : ADC Conversion Request Start Bit. [An Example of ADC Conversion Table]
Set by S/W and Cleared by H/W.
This bit must be set at each sample conversion. System Clock Divide Fioc Taoc 1 Sample
v AD_END : Set or Cleared by H/W. (Fpgrr) (ADIV=0) (1/Fapc) Conversion Time
Clear when Conve_r sion started. 20MHz @ 5V Foeri/2 10MHz 100ns 9.6us
Set when Conversion ended.
v ADCF » ADC Interrupt Flag. 10MHz @ 3V Foert/2 5MHz 200ns 19.2us
Set by H/W and Cleared by S/W.
User should clear ADCF bit in ADC interrupt routine. 10MHz @ 3V Foert/2 5MHz 200ns 19.2us
User must check the ADCF flag instead of AD_END. 5MHz @ 3V Foc/2 2 EMHz 400ns 38.4us
€5 CORERIVER MiDAS1.0B Family [77]
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6.15. Interrupt : 14 Sources / 4-level Priority

€ Interrupt Sources : Timer 0/1/2, UART, WDT, ADC, 12C, SPI, > Interrupt SFR’s (refer to Appendix B : SFR Description)
6 External. v/ TCON (88h) | TF1 | TR1 | TFO | TRO | IE1 | 1 | IE0 | ITo |
@ 4-level Interrupt Priority v
IT B2h _ _ . _
v Timer 0/1/2, UART, ADC, INTO, INT1 (B2h) | | | | | e | Lt | IT3 | IT2 |

¢ 2-level Interrupt Priority v ITSEL (BAh) | - | - |ITSELS|ITSEL4|ITSEL3|ITSEL2|ITSEL1|ITSELO|
v WDT, I2C, SPI, INT2, INT3, INT4, INT5

v EXIF (91h
[Interrupt Vector Address] (91h) | IES | IE4 | IE3 | IE2 |XT/RL|RGMO| RGSL| BGS |
%
. € (o [ Jowc] e [on [ o [ oo o]
HIGH Sources Address Level VEIE (Alh)
J/INTO 0003h 4 Levels | ESET | - | EI2C |EWDT| EXS | Ex4 | EX3 | Ex2 |
L 000Bh 4 Levels v 1P (B8h) | - |PADC| PT2 | PS | PT1 | PX1 | PTO | PX0 |
JINT1 0013h 4 Levels 8052
TF1 001Bh 4 Levels v IPH  (B7h) | - |PADCH| PT2H | PSH | PTIH | PX1H | PTOH | PXOH |
RI+TI 0023h 4 Levels
2 002Bh 7 Levels v EIP  (Blh) | PSPI | . | PI2C |PWDT| PXS | PX4 | PX3 | PX2 |
ADC 003Bh 4 Levels v WDCON (D8h
> TS e ( )|\NDMOD| POR | EPFI | PFI |WDIF | WTRF| EWT | RWT |
JINT3 004Bh 2 Levels .
INT4 0053h 2 Levels [Interrupt Vector Generation Flow]
JINT5 005Bh 2 Levels
WDT 0063h 2 Levels =3 -
Individual| Global L .
12C 006Bh 2 Levels Interrupt o |Interrupt | Enable | Enable |—» Priority | | Polling & i/ntscrmpt
Reserved 0073h 2 Levels Sources ® | Flag bits : . bits Vector ECO]
OUICES s bits bits G .
SPI 007Bh 2 Levels N o eneration
Reserved 0083h 2 Levels | o0 e ] X0 [0003h |
[Response Sequence]
| Sample & Flag Set Polling LCALL | Service Routine |
A
Last Cycle & High Priority & Not-update Interrupt Register
@> CORERIVER MiDAS1.0B Family [78]
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6.15. Interrupt Functional Description

Interrupt Enable Bits Highest Interrupt

Level
High Low CH=1e oy e ]

figh ~ Low i ior Lowest
y Priority Priority 11 - R High Priority
EX0 |—0"o——| PXOH | PX0 ;' 0155 >,
:

adl

TFO |—"| ETO |_°’:V°_ PTOH | PTO | =i
>
-

INTO

Timer/Counter O

4

INT1

.
: 10—
ext f—oto— pxan | pxt | 0155 >

L

v [ v

i i 10—
Timer/Counter 1 TF1 I— ET1 I—o",/o— PTIH [ PT1 | 01 ) 1
0 >
RI 1 , 10— -
UARTO = :Z) =N oTo—1— pPsH | ps | 0155 >,
. | ; 10—
Timer/Counter 2 | TF2 I——>| ET2 To—1— PT2H | PT2 | 0155 >,
[ J 10— |
ADC | ADCF |——>| EADC To— 0155 <Py Interrupt
E “1 Vector
1

INT2 | 22 o e |—oto] X2 |—=0 . »
INT3 I IE3 |——>| EX3 I—o":/o— G =0 >
INT4 | 4 ol e |—o”l’o— Pxa =20 >,

INTS I IES |——>| EX5 |—o'."o— o =X >,
|

\ 4

S
=
@
-
=
c
S
[
T
o
=}
Q@
w
@
o
c
@
S
Q
®

ol

WDT I WDIF |——>| EWDTI o’,(c PWDT | Lo >,
12C I I12CF I——>| EI2C I 0";/0 PI2C | Lo >
Reserved I - |——>| - I o);/c PPCAoll Lo >
SPI | ser |—] eset |—oto bop —= 0 =
| l [ore — >
Reserved — l__’| —J e L] - [— Low Priority
@) CORERIVER MiDAS1.0B Family [79]
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6.15. Interrupt : External Interrupt

€ External Interrupt Sources : INT5~0

v ITSEL (BAh) : Interrupt Polarity Selection Register
€ Support positive edge and negative edge detection | |

| ITSELS | ITSEL4 | ITSEL3 | ITSEL2 | ITSEL1 | ITSELO |
- - R/W(0) R/W(1) R/W(0) R/W(1) R/W(0) R/W(0)

® ITSELS : Interrupt5 Polarity Selection Flag
[0] : low level or negative edge, [1] : high / positive

€ Support high level and low level detection

v 1T (B2h) : Interrupt Type Selection Register

| - | - | - | B, | s | T4 | m3 | 2 | ® ITSEL4 : Interrupt4 Polarity Selection Flag
[0] : low level or negative edge, [1] : high / positive
R/W(1) R/W(1) R/W(1) R/W(1) ® ITSEL3 : Interrupt3 Polarity Selection Flag
. . [0] : low level or negative edge, [1] : high / positive
SR [OI]n Fe[;%ZTsdzglee:et Selectlon[ﬂa.gE dge detect ® ITSEL2 : Interrupt2 Polarity Selection Flag
°IT4 . Int.erru 4 T e’SeIection FIa. 9 [0] : low level or negative edge, [1] : high / positive
0] s 1] IR, ® ITSELL  : Interruptl Polarity Selection Flag
° T3 . Int'erru 3 T e’SeIection FIa. 9 [0] : low level or negative edge, [1] : high / positive
to] . LevZI degle:%t [1] 'gEdge detect © ITSELO  : InterruptO Polarity Selection Flag _ 3
oI : Interrupt2 Type Selection Flag [0] : low level or negative edge, [1] : high / positive
[0] : Level detect, [1] : Edge detect
ITSELO ITSEL2 ITSEL4
\ 4

ﬁo‘
W“

0
L Flag Bits Flag Bits
INTO *'I(ﬁ_‘:%.:sfw —h—> INT2 'T2" TSEL2 —ﬁ—> INT4 'T4° TS

SEL3 ITSELS

Flag Bits

4‘m
4‘m
m
N

’
<

_‘
»
m
I
[
_'

T‘
ﬁo‘

O
}’ Flag Bits Flag Bits Flag Bits
'T1° ITSELL |T3:: INTS 'T5° TSEL5

@> CORERIVER MiDAS1.0B Family [80]
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¢ LVD(POR) Reset
v' Power-on Reset when power is turned on.
v Power-fail Reset when the supply voltage is
below the threshold voltage (Vgg7)-

6.16. Reset Circuit : 3 Reset Sources

v WDCON (D8h) : Watchdog & 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(0)

® WTRF : Watchdog Timer Reset Flag. Only cleared by S/W.
€ External RESET Pin ® EWT : Watchdog Timer Reset Enable.
v RESET Pin must be held “High” for at least 24 clock cycles.
€ WDT Reset : Enable or Disable by S/W
POR I L
Voo™ VD » LVD RESET
m A N Generation
External RESET —,_|—
RESET —»| Generation :Z)—» Internal RESET
| | (Min. 24 Clocks Period)
WTRF
ﬂk
WDT I L | Delay | | WDTRESET
clegs 27 bits Counter 512 Clocks Generation _,_|_
T EWT
Initialize
€5 CORERIVER MiDAS1.0B Family [81]
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6.17. Clock Circuit : SFR

€ System Clock Sources
v Crystal OSC
v Oscillator
v" Internal RING OSC

@ Disable of External Clock (Crystal or External
Oscillator)
v' If XTOFF is set.
v" When MCU is in stop mode and WDT is not active.
€ Disable of the Internal RING Oscillator
v" If RINGON is cleared.
v" When MCU is in stop mode and WDT is not active.

¢ Wake-up from stop by WDT

v' WDT is active in stop mode if EWT is set or WDT interrupt

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

v PCON (87h) : Extended Interrupt Enable Register

|SMOD1|SMOD0| - | 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 | IE2 |XT/RG|RGMD| RGSL| BGS |
RMW() RMW() R/W(O) RMW() RMW(L) RO) RMW(©) RMW(1)

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

Downloaded from Elcodis.com electronic components distributor

v PMR (C4h) : Power Management Control Register

® XTOFF

| - |XTOFF|ALEOFF| - | - |

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

: 1 = External crystal Oscillator disable (Default).
0 = External crystal will restart.

v/ STATUS (C5h) : Crystal Status Register

-1 - Jxw] - [ - |
R(0)

® 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 : 1 = Internal ring Oscillator is running.
0 = Internal ring Oscillator is killed.
Don't clear RINGON bit when XTRG = 0.

| - | DIv2 |RINGON| Divi | DIVO |

- R/MW(1) R/W(1) R/W(0) R/W(0)

v/ OSCICNZ2 (C7h) : Test Internal RING Oscillator Control Register

® RINGON2 : 1 = Test Internal ring Oscillator is running.
0 = Test Internal ring Oscillator is killed.
Must clear the flag for saving power at STOP mode

| - | |RINGON2| - | - |
R/W(1)

MiDAS1.0B Family [82]
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6.18. Clock Circuit : SFR (Cont'd)

v/ CKSEL (86h) : Clock Selection Register

| - | - | - |R32KOE|R24MOE| - |RGPR |R32KEN|
R/W(0) R/W(0) R/W(1) R/W(1)

® R32KOE : RING 32K port output enable (P0.3)
® R32MOE : RING 24M port output enable (P0.2)
® RGPR : WDT clock selection
0 = RING 32K is selected as WDT clock.
1 = divided clock of RING 24M is selected as WDT clock.
® R32KEN : RING 32K clock enable flag.

f') CORERIVER TouchCore2.0 Family
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6.17. Clock Circuit : Circuit Diagram

RING32K_ON RGPR
RING32K_ON
Internal RCLK32 0
32K WDT
Clock
TS XTRG [ 1
RGCLK ‘
° 2
RCLK D Peripheral
RINGON — 1 » Clock
@,
RINGON2 .{@o—» e
RING_DIV
RING24M_ON } DIV
PD DL
Internal I—”—'
24M
Clock Stable
XTUP Counter
N\ XCLK

€5 CORERIVER
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6.17. Clock Circuit : Guideline for Configuration

@ Crystal Oscillator @ Oscillator Module

MiDAS

% % Oscillator Module

@) CORERIVER MiDAS1.0B Family [85]
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6.17. Clock Circuit: Guideline for Using a Crystal

@ Crystal Oscillator & Load Capacitors @ Graph for Load Capacitor & Frequency
MiDAS |
On-chip AMP a G = SMALL
m C_=LARGE
o
XTAL2 XTALL &
Crystal —
Oscillator
Load Cap. |:| I N
%CL %CL TTTTT T T T T T |||I||||| T T
Frequency (log) (HERTZ)
€ Recommended C, (Load Capacitor) Voy = 5V
Crystal Oscillator [MHz]
~ 11.0592 22.1184 30.0000
Load Cap. CL 47pF 20pF 10pF
@) CORERIVER MiDAS1.0B Family [86]
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6.18. Power Management : 3 Modes

€ Active Mode : The CPU and The Peripherals operate.

@ Idle Mode : The CPU is gated off from the clock signal. ¥ PCON (87h) : Power Control Register
On|y the Periphera|s operate. | SMOD1 | SMODO0 | - | POF | GF1 | GFO | PD | IDL |
v Exited by activating any interrupt. The CPU resumes. R/W(0) R/W(0) RAW() R/W(0) R/W(0) R/W(0) R/W(0)
v : — ® PD : Stop Mode (Power-down) bit.
Exited by activating any reset. The CPU restarts. L : IDLE Mode bit.

¢ Stop Mode  : All clocks are stopped.
All activity is completely stopped.

v Exited by activating external interrupt 0 or 1 (level detect) The CPU resumes.
External pins must hold ‘0’ during at least crystal stabilization time.

v' Exited by activating any reset. The CPU restarts.

CPU

XTAL1

On-chip AMP

4

€5 CORERIVER
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[ ) >

< » Peripheral
(Interrupt / Timer / UART /

“ ADC / PWM / WDT / PORT)

MiDAS1.0B Family

[87]
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6.20. ISP & Debugging

¢ Code memory (8KBytes) can be programmed using EJTAG in target system.

v" FLASH : 0x0000 ~ Ox1FFF (8,192 Bytes) [1SP Pin Configuration 0]

¢ EEPROM (1KBytes) can be programmed using EJTAG in target system.

v/ EEPROM : 0x1C00 ~ Ox1FFF (1,024 Bytes) Vpo (+3.3V or +5V)
Vs (GND)
€ Debugging using GENICE MDS._SCL
® MDS_SDA (RESET) pin connection for ISP MDS_SDA (RESET)
v' Case 1 : Not connection
v Case 2 : Pull-down using resistor > 500KQ [1SP Pin Configuration 1]
€ MDS_SCL pin connection for ISP > 10KQ
v Case 1 : Not connection Vop (+3.3V or +5V)
v' Case 2 : Pull-up using resistor > 10KQ V¢ (GND)
MDS_SCL
MDS_SDA (RESET)
. H > 500KQ
S GenlICE-11
d Equipment =
Y ; 3
User’s PC
MDS Bridge
@ GenICE52-II System is supports both of debugger and ROM Downloader
@ Refer to http://www.coreriver.com - Support = Supporting Tools - 1.Brief System Manual Target System
@) CORERIVER MiDAS1.0B Family [88]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131509/gc80c521a.html

6.20. ISP : Command Set

Command Function

Blank @ Check the blank status of the device currently connected.

@ Performs an erase chip, the device’s memory, both code and data.

» Code : FLASH
Erase Chip « User data : EEPROM
» Information data : Lock bits, RING option, PGM/ERS time (ISP)

@ 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 MiDAS1.0B Family [89]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131509/gc80c521a.html

6.21. 1AP ( In Application Programming)

¢ Code memory(7KB) & EEPROM(1KB) can be programmed during the operation of MCU.

@ Program time : approximately 3.0 ms
€ Program unit : 1 Byte
¢ IAP SFR

v EEAEN (F7h) : IAP Routine Access Enable Register
- -1 -1 - [ -1 -1

® EAEN : IAP Routine Access Enable

| EAEN |
R/W(0)

v DPL (82h) : Data Pointer Low Register

| DPL.7 | DPL.6 | DPL.5 | DPL.4 | DPL.3 | DPL.2 | DPL.1 | DPL.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 DPH (83h) : Data Pointer High Register

| DPH.7 | DPH.6 | DPH.5 | DPH.4 | DPH.3 | DPH.2 | DPH.1 | DPH.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/ EECNTLD (F1h) : EEPROM Erase/Program Time Count Loading
ol - [ - [ - [ -] -]-1]-]
R/W(0)

® EECNTLD : EEPROM Erase/Program Time Count Loading
Set by S/W, cleared by H/W automatically.

@> CORERIVER
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v ACC/A (EOh) : Accumulator

| ACC.7 | ACC.6 | ACC.5 | ACC.4 | ACC.3 | ACC.2 | ACC.1 | ACC.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 B (FOh) : B Register
| B.7 | B.6 | B.5 | B.4 | B.3 | B.2 | B.1 | B.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 EECNTM (F3h) : EEPROM Erase/Program Time Count MSB

|EECNT.15|EECNT.14|EECNT.13|EECNT.12|EECNT.11|EECNT.10| EECNT.9 | EECNT.8|
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  EECNTL (F2h) : EEPROM Erase/Program Time Count LSB

| EECNT.7 | EECNT.6 | EECNT.5 | EECNT.4 | EECNT.3 | EECNT.2 | EECNT.1 | EECNT.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)

MiDAS1.0B Family [90]
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IAP : Function Set

6.21.

€ IAP call function
v' iap_eeprom_program : call address (FFOAh)
v' iap_eeprom_erase : call address (FFOOh)

€ Before calling IAP function, any interrupt must be disabled.

€ Before calling IAP function, EAEN flag in EEAEN SFR must be set.
v Only use ORL/ANL assembly instruction to set or reset EAEN flag.

€& After executing IAP function, the value of PSW SFR can be changed.

€ Any interrupt service routine will not be executed timely since the CPU is suspended for tens of milliseconds
during executing an IAP function (Program/Erase).

@) CORERIVER MiDAS1.0B Family [91]
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6.21. 1AP : Program Flow

Init SFR

Backup SFR

Set IAP Parameter

v

IAP Routine Access Enable

Call IAP Routine

FLASH_AEN Flag Clear

v

Restore SFR

€5 CORERIVER
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[ Example Code : 1AP Program for EEPROM ]

ORL EEAEN, #01h
MOV EECNTM, #75h
MOV EECNTL, #30h
ANL EEAEN, #OFEh

PUSH ACC
PUSH DPL
PUSH DPH
MOV R1, IE
CLR 1E.7

MOV DPTR, #ADDR
MOV A, #DATA

ORL EEAEN, #01h
MOV EECNTLD, #80h

CALL iap_eeprom_program

ANL EEAEN, #OFEh

MOV IE, ri1
POP DPH
POP DPL
POP ACC

IAP routine access enable
Program/Erase Time Count Mid
Program/Erase Time Count Low
IAP routine access disable
0x007530 @ RING Freq. == 12MHz

backup acc
backup dptr

backup IE SFR
Interrupt disable

Programming Address
Programming Data

IAP routine access enable

Program/Erase Time Count Loading

Call IAP routine

IAP routine access disable

restore IE SFR
restore acc, dptr

MiDAS1.0B Family

[92]
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6.21. IAP : Erase Flow

[ Example Code : IAP Erase for EEPROM ]

- ORL EEAEN, #01h
Init SFR MOV EECNTM, #75h
MOV EECNTL, #30h
ANL EEAEN, #OFEh

o L] L]

Backup SFR
PUSH ACC
PUSH DPL
PUSH DPH
MOV R1, IE
CLR IE.7

Set IAP Parameter

v

IAP Routine Access Enable

MOV DPTR, #ADDR

ORL EEAEN, #01h
MOV EECNTLD, #80h

Call IAP Routine

CALL iap_eeprom_erase

FLASH_AEN Flag Clear

v

Restore SFR

ANL EEAEN, #OFEh

MOV IE, ri1
POP DPH
POP DPL
POP ACC

€5 CORERIVER
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IAP routine access enable
Program/Erase Time Count Mid
Program/Erase Time Count Low
IAP routine access disable
0x007530 @ RING Freq. == 12MHz

backup acc
backup dptr

backup IE SFR
Interrupt disable

Erasing Address

IAP routine access enable
Program/Erase Time Count Loading

Call IAP routine

IAP routine access disable

restore IE SFR
restore acc, dptr

MiDAS1.0B Family [93]
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7. Strong Point I :

Noise Reduction

MiDAS1.0 : ALE “ON”

Power Noise

GND Noise

@> CORE
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Clock : 22.1184 MHz

MiDAS1.0 : ALE “OFF” Company A’s 80C52

Power Noise Power Noise
C1 Pk-Pk
128mv

C1 Fre
128 mV,, 52.0800MHz

M 200ns Chl J 420mv

GND Noise

280 mVp,

MiDAS1.0B Family [94]
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7. Strong Point I : Noise Reduction (Cont’d)

MiDAS1.0B Company A's
80C52
System Clock Noise
[MHz]
ALE "ON” ALE “OFF” ALE always “ON”
Power 410 mVpp 170 mVpp 360 mVpp
11.0592
Ground 550 mVpp 330 mVpp 500 mVpp
Power 464 mVpp 128 mVpp 432 mVpp
22.1184
Ground 476 mVpp 280 mVpp 640 mVpp
Power 360 mVpp 170 mVpp 380 MVpp
6
Ground 500 mVpp 330 mVpp 480 mVpp

e MiDAS1.0B can reduce EMI by removing the needless swing of ALE signal.
¢ You can enable/disable ALE signal by changing the value of ALEOFF bit (SFR PMR.2).
¢ Or can reduce system cost by removing needless decoupling capacitors while maintaining the EMI.

* This experimental results can vary according to design style of an application system.

@> CORERIVER MiDAS1.0B Family [95]
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7. Strong Point Il : On-Chip POR

Conventional MCU CORERIVER MCU

| |

— Cap. is not needed
10uF 80C52 ﬁ MiDAS1.0B

RESET RESET

10 kOhms >500 kOhms

On-Chip POR

External POR Circuit

* On-Chip POR (Power On Reset) can reduce system cost by removing a needless capacitor.
 The states of all ports will not be determined until the POR procedure ends.

@) CORERIVER MiDAS1.0B Family [96]
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8. Recommended Power Slope

€ The supply voltage slope must be in the range from 0.0V/us to 1.0V/3.2ms. (5V/16ms)
(That is, the supply voltage should be increasing monotonically until it reaches to the normal range.)

£33 V2
\ Power Slope
iv T
T T
500 us 16 ms
@) CORERIVER MiDAS1.0B Family [97]
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9. Absolute Maximum Ratings

Items Conditions Ranges
Voltage on any pin relative to Ground - -0.5V to (Vppt0.5V)
Voltage in Vp relative to Ground - -0.5V to 6.5V
Output Voltage - -0.5V to (Vpp+0.5V)
One I/0 pin active -25mA
Output Current High
All I/O pin active -100mA
One I/0 pin active +30mA
Output Current Low
All I/O pin active +150mA
Storage Temperature - -65 °C to +150 °C
Soldering Temperature - Peak 260 °C, 10 seconds
€5 CORERIVER MiDAS1.0B Family [98]
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10. DC Characteristics

*TA = =-40°C ~ +85 °C, Vpp, = 1.6V ~ 5.5V unless otherwise specified.
Value
Parameter Symbol Pin Conditions Unit
Min Typ. Max.
Vi: | RESETB,PO, P1, P2, P3, P4 -0.5 - 0.2Vpp-0.1
Input Low Voltage Vpp = 2.2V~5.5V \'
Vp, | XTALL, XTAL2 -0.5 - 0.3Vpp
Vi | RESETB, PO, P1,P2, P3, P4 0.2Vpp+1.0 - Vpp+0.5
Input high Voltage Vpp = 2.2V~5.5V \"
Vo | XTALL, XTAL2 0.7Vop - Vpp+0.5
v XTAL1, XTAL2, RESET, EA, P0[7:2], Io. = 20mA @Vpp=5V i i 0.3V y
oL | P1[7:0], P2[7:0], P3[7:0] (To. = 3MA @Vpp=2.2V) oD
Output Low Voltage Voui | PO[1:0], P4[3:0] Io. = 4MA @Vpp=5V - - 0.3Vpp %
Voip | RESET Io. = 3.5UA @Vpp=5V - - 0.3Vpp %
v XTAL1, XTAL2, RESET, EA, P0[7:2], Ioq = -15MA @Vpp=5V O i i v
OH [ P1[7:0], P2[7:0], P3[7:0] (Ton= -2MA @Vpp=2.2V) 7 pb
Output High Voltage Vour | PO[1:0], P4[3:0] Io = -4mA @Vpp=5V 0.7Vp - - %
. ) Iopp= -40UA @Vpp=5V i i
Voup | ALL pin ( Pull-up ) (Togp = -15UA @Vpp=2.2V) 0.7Vpp Vv
Input Leakage All pins
= - - +
Current I | except XTALLXTAL2 Vin = Vi or Vi, 1 HA
Pin Capacitance Co |AI Vpp = 5V - 10 - pF
@> CORERIVER MiDAS1.0B Family [99]
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11. AC Characteristics

* TA = -40 °C — +85 °C unless otherwise specified.

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

Vpp = 5V £ 10% 1 - 24
Operating Frequency Fosc | XTAL1, XTAL2 MHz

Voo = 3V £ 10% 1 - 12

Vpp = 5V £ 10% 24 - -
RESETB Input Width trst | RESET Fosc

Vpp = 3V £ 10% 24 - -

Vpp = 5V £ 10% 4 - -
External InFerrupt tnt External Interrupt o0 Fosc

Input Width Voo = 3V £ 10% 4 - -

L trst >
0.8Vpp - - 0.8Vpp
RESET
L Unr >
0.8Vpp /- AS 0.8Vpp
External Interrupt Pin / 0.2Vpp —RC 7 0.2V
Unr
€5 CORERIVER MiDAS1.0B Family [100]
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12. ADC Specifications

Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
Supply Voltage Vppanoc - 1.6 - 5.5 Vv
Input Voltage Vinapc - Vss - Voo \Y
Resolution RESpc - - 10 - bit
. Vpp = 4.5V ~ 5.5V 10
(0] ting F F - - MH
perating Frequency ADC Vop = 2.4V ~ 3.3V 5 z
Conversion Time tanc - - 96 / Fapc - S

Vpp =5V, Fapc=10MHz
Overall Accuracy OA, - +2 +4 LSB
ADC Vpp =3V, Fapc=5MHz

Integral Nonlinearity INLyoc \<'/°D =_53\</ F;‘Dcilé)l\riz - +2 +4 LSB
DD — r ' ADC™

) . o Vpp =5V, Fapc=10MHz
Differential Nonlinearity DNL - +0.5 +1 LSB
Ape Vpp =3V, Fapc=5MHz

Vo =5V, Fapc=10MH
Zero Input Error ZIE o o _53\; FADC_:MHZZ - +2 +4 LSB
DD — r VADC™

Voo =5V, Fapc=10MH
Full Scale Error FSExnc " _53\; FADC_SOMHZZ - +2 +4 LSB
DD — 7 ADC™

Analog Input Capacitance Cinaoc - - 10 15 pF
Vpp = 5V, Fapc=10MHz - 1 2
Active mA
ADC
Current Tapc Voo = 3V, Fapc=5MHz - 0.3 0.6
Power-down Vpp = 5V - - 100 nA
€ CORERIVER MiDAS1.0B Family ~ [101]
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13. Package Dimensions : 44-PQFP

[44-PQFP]
Symbol Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A - - 0.091 - - 2.30
A 0.002 0.004 0.006 0.05 0.10 0.15
A 0.079 0.083 0.087 2.00 2.10 2.20
b 0.011 - 0.015 0.29 - 0.37
D 0.386 0.394 0.402 9.80 10.00 10.20
E 0.386 0.394 0.402 9.80 10.00 10.20
e 0.031 0.80 BSC
Hp 0.535 0.543 0.551 13.60 13.80 14.00
He 0.535 0.543 0.551 13.60 13.80 14.00
He L - 0.075BSC - - 1.90BSC -
L 0.033 0.039 0.045 0.85 1.00 1.15
a 0° - 8° 0° - 8°
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 a

@) CORERIVER MiDAS1.0B Family ~ [102]
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13. Package Dimensions : 40-TQFN

le D ol ’4—»"32
< & Exposed PAD —— [4O‘TQFN]
| | Dimension in mm

20 Syt Min. Nom. Max.
A A 0.70 0.75 0.80
A 0.00 0.02 0.05
A 0.20 REF
10 D 4.95 5.00 5.05
E 4.95 5.00 5.05
D. 3.25 3.30 3.35
E 3.25 3.30 3.35
b 0.215 0.20 0.25
e 0.40 REF
—_ —_— E L 035 | 040 [ 045
7/ K 040 | 045 | 050
Notes:
1. All Dimension are in mm. Angles in Degrees.
2. Pin 1 visual index feature may vary, but must be
2 located within the hatched area.
30 1 \ 4. Package is saw singulated.
SONANANY 5. Refer JEDEC MO-220.
A v \.\.\.\. . . . . . 6. BSC : Basic Dimension. Theoretically exact value
— 3 shown without tolerances.
| 40 REF : Reference Dimension, Usually without tolerance,
: for information purpose only.
TOP VIEW BOTTOM VIEW

. ‘\
A 7 \ 4
0.203 £0.008 e ! i 0.203 +0.058 / -0.008
A it . Terminal Thickness
5 1 R\ \ I
Seating Plane N /

0.00 ~ 0.05 . e
A ~_. -

DETAIL A

SIDE VIEW

DETAIL A

@) CORERIVER MiDAS1.0B Family ~ [103]
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13. Package Dimensions : 32-LQFP

|‘ Ho Symbol Dimension in Inches Dimension in mm
| D Min. Nom. Max. Min. Nom. Max.
[+ A - - 0.063 - - 1.60
A 0.002 - 0.006 0.05 - 0.15
A, 0.053 - 0.057 135 - 1.45
b 0.012 0.015 0.018 0.30 0.38 0.45
D 0.272 0.276 0.280 6.90 7.00 7.10
E 0.272 0.276 0.280 6.90 7.00 7.10
1 e 0.0315 BSC 0.80 BSC
Hy 0.344 0.354 0.364 8.75 9.00 9.25
He 0.344 0.354 0.364 8.75 9.00 9.25
L - 0.039 - - 1.00 -
L 0.018 - 0.029 0.45 - 0.75
a 0° - 7° 0° - 7°
c 0° - - 0° - -
8 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.

Seating Plane

@) CORERIVER MiDAS1.0B Family ~ [104]
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13. Package Dimensions : 32-TQFN

16
A
8
—. 7/

2
24 / 1

A A 4

! 32
TOP VIEW BOTTOM VIEW
DETAIL A

[32-TQFN]
Dimension in mm
Sl Min. Nom. Max.
A 0.70 0.75 0.80
AL 0.00 0.02 0.05
A 0.20 REF
D 390 [ 400 [ 410
E 390 [ 400 [ 410
D. 2.80 REF.
E 2.80 REF.
b 015 | 020 [ 025
e 0.40 REF
L 025 | 035 [ 045
K 020 | 025 | 030

Notes:

1. All Dimension are in mm. Angles in Degrees.

2. Pin 1 visual index feature may vary, but must be
located within the hatched area.

4. Package is saw singulated.

5. Refer JEDEC MO-220.

6. BSC : Basic Dimension. Theoretically exact value

shown without tolerances.
REF : Reference Dimension, Usually without tolerance,
for information purpose only.

rA 0.203 +£0.008 : ! .’! W

, 5 NN

!
|

/

0.203 +0.058 /7 -0.008
Terminal Thickness

_Seatlng Plane N

Az

A S
SIDE VIEW

DETAIL A

@) CORERIVER
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13. Package Dimensions : 28-SOIC

Symbol Dimension in Inches Dimension in mm

Min. Nom. Max. Min. Nom. Max.
A 0.093 0.099 0.104 2 2.45 2.65
Al 0.004 0.008 0.012 0.10 0.20 0.30
b 0.014 0.016 0.019 0.35 0.42 0.49
D o 0.65 = ° 16.51 =
E 0.291 0.295 0.299 7.40 7.50 7.60
Hp 0.697 0.705 0.713 17.70 17.90 18.10
He 0.404 0.411 0.419 10.26 10.45 10.65
L 0.057 0.058 0.060 143 148 1.53
L 0.034 0.038 0.042 0.86 0.96 1.07
a 0° 2 8° 0° 2 8°
e 0.050 BSC 1.27 BSC
m 0020 [ 0025 ] 0.030 0s0 [ o062 [ 075

Notes:
1. Dimension D Max. & S include mold flash or tie bar Burns.
2. Dimension E, dose not include interlead flash.
3. Dimension D & E, include mold mismatch and are determined at the mold parting line.
4. Dimension B, does not include dambar protrusion/intrusion.
N 0 5. General appearance spec. should be based on final visual inspection spec.

Seating Plane

@) CORERIVER MiDAS1.0B Family [106]
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14. Product Numbering System

GC X X X XXX X X -

iI—H‘I‘I'UC'_UJ:DO

General Core
MCU Series
Core Type
8 = 8bits
16 = 16 bits
32 =32 bits
=
ROM Type
0 = ROMless
1 = Mask ROM
7 = EPROM
8 = EEPROM
9 = FLASH
=T
Operating Voltage
C = Common
(2.7V ~ 5.5V)
L = Low Voltage
(1.2V ~ 2.7V)
B Rowm size
320 = ROMless
500 = 2KB
501 = 1KB
510 = 4KB
520 = 8KB
521 = 8KB
54X = 16KB
58X = 32KB
59X = 64KB
=
€> CORERIVER

Downloaded from Elcodis.com electronic components distributor

Version

Application
= General
= ADC
= Battery
=LCD
= USB
= Printer

= Edu./Toy
= Telecom
= Home Application

X XX XXX X X

P = Pb-Free
Temperature
C =-20°C—85°C
I =-40°C ~ 85°C
E =-40°C ~ 125°C
=

Package Pins

=

Package Type
P = PDIP
SP = SPDIP
PL =PLCC
SO =SO0IC
SS = SSOP

=

Custom ROM Code
(Option)

TS = TSSOP ML = MLF

LQ =LQFP WL = WLCSP
MQ = MQFP W = Wafer Biz.
TQ =TQFP C = Chip Biz.

CO =CO0OB

MiDAS1.0B Family [107]
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15. Supporting tools

MDS Code Generation Tools
(Microprocessor Development System)

@ Assembler & Linker for DOS &
@ In-Circuit Debugger Windows
@ Easy-to-Use GUI /_\\0 Optimized Cross-C Compiler

User-Friendly
Development
Environment

ROM Writer

Application System \

# Optional Parallel/Serial Program
@ On-board Implemented Various

Application @ World Wide Programmable in
Anywhere

@ Various Sample Test Program

€5 CORERIVER MiDAS1.0B Family [108]
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Appendix A : instruction set (1/18)

ADD A, <src-byte>
Add
ADD A, Rn
Operation : A) <« (A (Rn)
ADD A, @Ri
Operation : (6] < (A + ((RD))
ADD A, direct
Operation : (A) < (A (direct)
ADD A, #date
Operation : A) < (A) + data
ADDC A, <src-byte>
Add with Carry
ADDC A, Rn
Operation : ) < (A + (©) + (Rn)
ADDC A, @RI
Operation : » € A+ © + (RI))
ADDC A, direct
Operation : (A) < (A (C) + (direct)
ADDC A, #date
Operation : (A) < (A (C) + data
€ CORERIVER
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Encoding :

| 1 cycle = 4 clocks

HEX: 28h, #bytes: 1,

[o]o[2]o]x

[rlr]r]

Encoding :

HEX: 26h, #bytes: 1,

[o]o[1]o]o

HEO

Encoding :

HEX: 25h, #bytes: 2,

[ofof1]o]o

|1|0|1| | direct addr |

Encoding :

HEX: 24h, #bytes: 2,

[o]o[z]o]o

|1|0|0||immediate dat4

Encoding :

HEX: 38h, #bytes: 1,

[ofof2[z]a

[rlr]r]

Encoding :

HEX: 36h, #bytes: 1,

[ofof1]]o

[2[]i]

Encoding :

HEX: 35h, #bytes: 2,

[ofo[2]z]o

|1|0|]1 | direct addr |

Encoding :

HEX: 34h, #bytes: 2,

[ofo[2[z]o

|1|0|0| hmmediate dat4

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

Cycles:

MiDAS1.0B Family

[109]
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Appendix A : instruction set (2/18)

SUBB A, <src-byte> |

Subtract with Borrow

SUBB A, Rn Encoding : HEX: 98h, #bytes: 1, Cycles: 1
Operation : A €A -0 - En |1|O|O|1|1|r| r|r|

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

SUBB A, direct Encoding : HEX: 95h, #bytes: 2, Cycles: 2
Operation: (A) € (A) - (C) - (direct) |1|o]o|1]o][1]0]1] | direct adar |

SuBB A, #date Encoding : HEX: 94h, #bytes: 2, Cycles: 2
Operation : » < (A - (C©) - data |1|0|0|1|0|1|0 |O| |immediate datal

INC  <byte> |

Increment
INC A Encoding : HEX: 04h, #bytes: 1, Cycles: 1
Operation : » «c@M+1 |0|0|0|0|0|1|0|0|
INC Rn Encoding : HEX: 08h, #bytes: 1, Cycles: 1
Operation : (RN € (Rn) +1 |o|o|o|o|1|r|r|r|
INC @Ri Encoding : HEX: 06h, #bytes: 1, Cycles: 1
operation:  ((Ri)) ¢ (RD) + 1 [oJoJo]o]o[a]1 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:  (OPTR) € (DPTR) + 1 [1]o[1]ofofo]1 1]

€5 CORERIVER MiDAS1.0B Family [110]
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Appendix A : instruction set (3/18)

DEC  <byte> |

Decrement
DEC A Encoding : HEX: 14h, #bytes: 1, Cycles: 1
Operation: (A) € (A) -1 lo]olo[1]o]1]0]0]
— Rn Encoding : HEX: 18h, #bytes: 1, Cycles: 1
Operation : (Rn) €« (Rn) -1 |0|0|0|1|1|r|r|r|
DEC @Ri Encoding : HEX: 16h, #bytes: 1, Cycles: 1
Operation:  ((Ri)) € ((Ri)) - 1 lo]olo[1]o]1]1]i]
DEC direct Encoding : HEX: 15h, #bytes: 1, Cycles: 1
Operation:  (direct) € (direct) - 1 loolo[1]o]1]0]1] | direct addr
DEC DPTR Encoding : HEX: A5h, #bytes: 1, Cycles: 1
Operation:  (DPTR) € (DPTR) - 1 |1]o]1]o]o|1]0 1]
MUL  AB |
Multiply
) < Encoding : HEX: A4dh, #bytes: 1, Cycles: 3
Operation : Eggz;?g ) ® |1|0|1|0|0|1|0|0|
DIV  AB |
Divide
) < / Encoding : HEX: 84h, #bytes: 1, Cycles: 3
Operation : gggisos » 7 B | . |0| 0|0|0 | 1| 5 |0|
f) CORERIVER MiDAS1.0B Family [111]
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Appendix A : instruction set (4/18)

DA A |
Decimal-adjust Accumulator for Addition
IF [[(A;)>9] v [(AC)=1]] Encoding : HEX: D4h, #bytes: 1, Cycles: 1
Operation : THEN (As.0) € (Ay.0)+6 | l|1| 0 | 1|0 | 1| 0 |0|

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

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

Logical AND for byte variables

ANL A, Rn Encoding : HEX: 58h, #bytes: 1, Cycles: 1

Operation : » < AN (R |o|1|0|1|1|r|r|r|

ANL A, @RI Encoding : HEX: 56h, #bytes: 1, Cycles: 1

Operation: (A € (M) ~ (R)) [o]z]o]x]o]]2]i]

ANL A, direct Encoding : HEX: 55h, #bytes: 2, Cycles: 2

Operation: (A) € (A) ~ (direct) lo1]o[1]o|1]0]1] | direct adar |

ANL A, #date Encoding : HEX: 54h, #bytes: 2, Cycles: 2

Operation: (A) € (A) ~ data lo|1][o|1]o]1]0]0] [immediate datd]

ANL direct, A Encoding : HEX: 52h, #bytes: 2, Cycles: 2

Operation : (direct) & (direct) N (A) |O|1|0|1|0|0| l|0| | direct addr |

ANL direct, #data Encoding : HEX: 53h, #bytes: 3, Cycles: 3

Operation:  (direct) € (direct) ~ data lo|1]o|1]o]o|1[1] | direct addr |[immediate datal
@) CORERIVER MiDAS1.0B Family [112]
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Appendix A : instruction set (5/18)

ANL C, <src-bit> |

Logical AND for bit variables

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

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

Logical OR for byte variables

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

Operation : » € (A v (Rn) |o|1|0|0|1|r|r|r|

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

Operation : » € (A v (RD) |0|1|0|0|0|1|1|i|

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

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

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

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

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

Operation:  (direct) € (direct) v (A) |o|1|0|o|0|0| 1|o| | 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
€5 CORERIVER MiDAS1.0B Family ~ [113]
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Appendix A : instruction set (6/18)

ORL C, <src-byte> |

Logical OR for byte variables

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

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

Logical Exclusive-OR for byte variables

XRL A, Rn Encoding : HEX: 68h, #bytes: 1, Cycles: 1

Operation : (A) < (A @ (Rn) |0|1|1|0|1|r|r|r|

XRL A, @Ri Encoding : HEX: 66h, #bytes: 1, Cycles: 1

Operation:  (A) € (A @ (Ri)) [o]1]1]o]o]1]1]i]

XRL A, direct Encoding : HEX: 65h, #bytes: 2, Cycles: 2

Operation : (€)) < (A) @ (direct) |0|1|1|0|0|1|0|1| | direct addr |

XRL A, #date Encoding : HEX: 64h, #bytes: 2, Cycles: 2

Operation:  (A) € (A) @ data lo|1]1]o]o[1]0]0] [inmediate datd]

XRL direct, A Encoding : HEX: 62h, #bytes: 2, Cycles: 2

Operation:  (direct) € (direct) & (A) lo|1]1]o]o[o]1]o] | direct adar |

XRL direct, #data Encoding : HEX: 63h, #bytes: 3, Cycles: 3

Operation:  (direct) € (direct) ® data lo|1]1][o]o]o] 1 ]1] | direct addr ||immediate Datal
€5 CORERIVER MiDAS1.0B Family ~ [114]
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CLR A |

Clear Accumulator Encoding : HEX: E4h, #bytes: 1, Cycles: 1
Operation:  (A) €0 [1]1][1]o]o]1]0]0]

CLR  <bit> |

Clear bit

CLR (6 Encoding : HEX: C3h, #bytes: 1, Cycles: 1
Operation: (C) € 0 [1]1][o|o]o]o]1]1]

CLR bit Encoding : HEX: C2h, #bytes: 2, Cycles: 2
Operation:  (bit) € 0 |1|1][o|o]o[o]1]o] | bit addr

CPL A |

Complement Accumulator Encoding : HEX: F4h, #bytes: 1, Cycles: 1
Operation: (A) € ~(A) [1|1][1]1]o]2]0]o]

CPL  <bit> |

Complement bit

CPL @ Encoding : HEX: B3h, #bytes: 1, Cycles: 1
Operation : © < ~-© |1|0|1|1|0|0|1|1|

CPL bit Encoding : HEX: B2h, #bytes: 2, Cycles: 2
Operation:  (bit) < ~(bit) |1]o]1]1]ofo]1]o] | bit adar |

@) CORERIVER MiDAS1.0B Family ~ [115]
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RL A |
Rotate Accumulator Left
-0~ Encoding : HEX: 23h, #bytes: 1, Cycles: 1
Operation : (Ans1) i (An) n=0-6 g
(A () loJo[1]o]o]o]1]1]
RLC A |
Rotate Accumulator Left through the Carry flag
A € A n=0~6 . ) i i i
Operation : Ay) < (© Encoding : HEX: 33h, #bytes: 1, Cycles: 1
© € ®» lofo]1][1]oo]1 1]
RR A |
Rotate Accumulator Right
Operation : A) <€ (AL n=0~6 Encoding : HEX: 03h, #bytes: 1, Cycles: 1
? RGO IR GD) [o]o[o]oo]o]1]1]
RRC A |
Rotate Accumulator Right through the Carry flag
A € (A1) n=0~6 . HEX: 13h, #bytes: 1, Cycles: 1
Operation : (A) < (O Encoding : ) 7 4 e )
© € ® [o[o[o[1]o]o]1 1
SWAP A |
Swap nibbles within the Accumulator Encoding : HEX: C4h, #bytes: 1, Cycles: 1
Operation : A © (AL | 1 |1|0|0|0|1| 0 |0|
@) CORERIVER MiDAS1.0B Family  [116]

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6131509/gc80c521a.html

Appendix A : instruction set (9/18)

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

Move byte variable

MOV A, Rn Encoding : HEX: E8h, #bytes: 1, Cycles: 1
Operation : ) € (Rn) |1|1|1|0|1|r|r|r|

MOV A, @RI Encoding : HEX: E6h, #bytes: 1, Cycles: 1
Operation:  (A) € (RI)) [1]2]2]ofof1]1]i]

MOV A, direct Encoding : HEX: E5h, #bytes: 2, Cycles: 2
Operation : A) €& (direct) |1|1|1|0|0|1|0 |1| | direct addr |

MOV A, #date Encoding : HEX: 74h, #bytes: 2, Cycles: 2
Operation : Q) € data |0 |1|1|1|0|1| 0 |O| |immediate datal

MOV Rn, A Encoding : HEX: F8h, #bytes: 1, Cycles: 1
Operation : (Rn) G |1|1|1|1|1|r|r|r|

MoV Rn, direct Encoding : HEX: A8h, #bytes: 2, Cycles: 2
Operation : (Rn) < (direct) |1|0|1|0|1|r| r|r| | direct addr |

MoV Rn, #date Encoding : HEX: 78h, #bytes: 2, Cycles: 2
Operation : (Rn) < data |O|1|1|1|1|r| r |r| |immediate datal

MoV direct, A Encoding : HEX: F5h, #bytes: 2, Cycles: 2
Operation:  (direct) € (A) [1]1]1]1]o]1]0]1] | direct adar |

MOV direct, Rn Encoding : HEX: 88h, #bytes: 2, Cycles: 2
Operation : (direct) € (Rn) |1|0|0|0|1|r| r|r| | direct addr |

@5 CORERIVER MiDAS1.0B Family ~ [117]
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MOV direct, @RI Encoding : HEX: 86h, #bytes: 2, Cycles: 2
Operation :  (direct) € ((Ri)) |1|o]oo]o]a|1]i] | direct addr |

MoV direct, direct Encoding : HEX: 85h, #bytes: 3, Cycles: 3
Operation : (direct) &« (direct) |1 |0|0|0|0|1| 0 |l| |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 : (RID)) <€ ®»W |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 adar |

MoV @RI, #data Encoding : HEX: 76h, #bytes: 2, Cycles: 2
Operation : ((RD)) < data |O|1|1|1|0|1| 1 ||| |immediate Datal

MOV <dest-bit>, <src-bit> |
Move bit data

MoV C, bit Encoding : HEX: A2h, #bytes: 2, Cycles: 2
Operation:  (C) € (bid) |1|o[1]o]o]o[1]o] | bit addar |
MOV bit, C Encoding : HEX: 92h, #bytes: 2, Cycles: 2
Operation:  (bit) € (O) [1]o]o[1]o]o]1]o] [ bit adar |

€5 CORERIVER MiDAS1.0B Family — [118]
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MOV  DPTR, #datal6 |
Load Data Pointer with a 16-bit constant

(DPTR) < data,g_,
(DPH,DPL) € (data,s_g,data, ;)

Operation :

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

Move Code byte

MovC A, @A + DPTR

Operation : ) < ((A) + (DPTR))
MOvC A, @A + PC

L (PO) < (PC) + 1
Operation : ) € ((A) + (PO))

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

Move External
MOVX A, @Ri

Operation : » € ((R1))
MOVX A, @DPTR
Operation : ») < ((DPTR))

MOVX @RI, A

Operation : (RI)) € ®»

MOVX @DPTR, A

Operation : ((OPTR)) € (A
@) CORERIVER
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Encoding : HEX: 90h, #bytes: 3, Cycles: 3
|1]o]o[1]o]o]o]o] [immed. data 15-g]| immed. data 7-0
Encoding : HEX: 93h, #bytes: 1, Cycles: 2
[]ofo]1]ofo] s 1]

Encoding : HEX: 83h, #bytes: 1, Cycles: 2
[2]o]o]o]ofo] 1 1]

Encoding : HEX: E2h, #bytes: 1, Cycles: 3
[]2]z]o]ofo] s i

Encoding : HEX: EOh, #bytes: 1, Cycles: 3
[]2]2]o]o[o]o]o]

Encoding : HEX: F2h, #bytes: 1, Cycles: 3
[]2[2]1]ofo] 2 i

Encoding : HEX: FOh, #bytes: 1, Cycles: 3
[2]2[2]2]o[o]o]o]
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XCH A, <src-byte>

Exchange Accumulator with byte variable
XCH A, Rn

Operation : (A) © (Rn)

XCH A, @RI

Operation : (A) & ((Ri1))

XCH A, direct

Operation : (A) & (direct)

XCHD A, @Ri

Exchange Digit
Operation : (Az.0) © (R,

PUSH direct

Push onto stack

(SP) < (SP) +1

Operation : ((SP)) € (direct)

POP direct

Pop onto stack

(direct) ¢« ((SP))

Operation : (sP) € (P 1

@) CORERIVER
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Encoding : HEX: C8h, #bytes: 1, Cycles: 1
[2[2[ofofa]r[r]r]

Encoding : HEX: C6h, #bytes: 1, Cycles: 1
[2]2[ofofo[a]x i

Encoding : HEX: C5h, #bytes: 2, Cycles: 2
|1|1|0|0|0|1|0|1| | direct addr

Encoding : HEX: D6h, #bytes: 1, Cycles: 1
[2]2]o]2]ofs]a]i]

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

Encoding : HEX: DOh, #bytes: 2, Cycles: 2
|1|1|0|1|0|0|0|0| | direct addr |
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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]o]o]1]o] [ bit addr
Jc rel |
Jump if Carry is set
Oberation (PC) € (PC) + 2 Encoding : HEX: 40h, -#bytes: 2, Cycles: 3
P * If (C) = 1, then (PC) € (PC) + rel [o]1]o]o]o]o]0]o] [retative adar
JNC rel |
Jump if Carry is not set
Oberation (PC) < (PC) + 2 Encoding : HEX: 50h, -#bytes: 2, Cycles: 3
P *If (C) = 0, then (PC) € (PC) + rel [o]1]o[1]o]o] 0]0] [retative addr
JB bit, rel |
Jump if Bit is set
Cberation - (PC) < (PC) + 3 Encoding : HEX: 20h: #bytes: 3, Cycl?s: 4
P : If (bit) = 1, then (PC) € (PC)+rel |O|O|1|0|0|0|0|0| | bit addr || relative addr
INB  bit, rel |
Jump if Bit is not set
Ooeration - (PC) € (PO) + 3 Encoding : HEX: 30hZ #bytes: 3, Cycl?s_ 4
p : If (bit) = 0, then (PC) & (PC)+rel |0|0|1|1|0|0|0|0| | bit addr || relative addrl
€5 CORERIVER MiDAS1.0B Family [121]
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JBC  bit, rel |
Jump if Bit is set and Clear bit
(PO < (PC) + 3

Operation : If (bit) = 1, Encoding : HEX: 10h, #bytes: 3, Cycles: 4
then (bit) € 0, (PC) € (PC) + rel [o]o]o]1]o]o]o]o] [ it addr || relative addr
ACALL addriil |
Absolute Subroutine Call
(PC) € (PC) + 2
(SP) € (SP) +1
Operation : gi;)) : E:%—Oz N _
((SP)) € (PCis ) Encoding : HEX: 11h, #bytes: 2, Cycles: 3
(PC,y_o) € page address |a10|a9|a8|1|0|0| 0 |1| | a;_,
LCALL addrl6 |
Long Subroutine Call
(PC) € (PC) + 3
(SP) < (SP) +1
Operation : gi;)) : gg;—oz 1 _
((SP)) & (PC15-8) EnCOdlng: HEX: 12h, #bytes. 3, Cycles. 4
(PC) € addr,, loo[o]1]o]o]1]0] | ayeq || a,
@) CORERIVER MiDAS1.0B Family  [122]
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RET

Return from Subroutine
&0 L&
L SP SP) - 1
Operation : (PC,_.) € ((SP))
(SP) <« (SP) -1

RETI

Return from Interrupt
ggcasfs) : ES(S)P))
. P P) -1
Operation : (PC) € ((SP)
(sP) < (SP) -1

AJMP  addrii

Absolute Jump

(PC) < (PC) + 2

Operation : (PC,_) € page address

SIMP rel

Short Jump (Relative address)

L (PO < (PC) + 2
Operation : (PC,o.) € (PC) + rel

LIMP  addrl6

Long Jump
Operation : (PC) <€ addrg,
@) CORERIVER

Downloaded from Elcodis.com electronic components distributor

Encoding : HEX: 22h, #bytes: 1, Cycles: 2
[o]e[+[o[o]el=]o]

Encoding : HEX: 32h, #bytes: 1, Cycles: 2
[o]o[1[1]efo[1]o]

Encoding : HEX: 0O1h, #bytes: 2, Cycles: 3
lasodasfolofolof1] [ aw
Encoding : HEX: 80h, #bytes: 2, Cycles: 3

|1|o|o|o|o|o|o|o| |relative addr|

Encoding : HEX: 02h, #bytes: 3, Cycles: 4
[o[o[ofofofof1fo] | aws || & |
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JWP @A + DPTR |

Jump Indirect Relative to the DPTR Encoding : HEX: 73h, #bytes: 1, Cycles: 2
Operation:  (PC) € (A) + (DPTR) lo]1]1]1]o]o]1]1]
Jz rel |
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]0]o] |retative addr
INZ el |
Jump if Accumulator is Not Zero
(PC) & (PC) + 2 Encoding : HEX: 70h, #bytes: 2, Cycles: 3
Operation: £ (aAy+0, then (PC) € (PC) + rel [o]1]1]1]o]o]0]0] [retative addr
@) CORERIVER MiDAS1.0B Family  [124]
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CINE <dest-byte>, <src-byte>, rel

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

(PO) <« (PC) + 3
If (A) # (direct),

Operation : then (PC) € (PC) + rel
If (A) < (direct), then (C) €« 1
Else @) €0
CINE A, #data, rel
(PO) <« (PC) + 3
IT (A) + data,
Operation : then (PC) € (PC) + rel
If (A) < data, then (C) € 1
Else @© <o
CINE Rn, #data, rel
(PO) &« (PC) + 3
IT (Rn) # data,
Operation : then (PC) €« (PC) + rel
If (Rn) < data, then (C) € 1
Else © <«o0
CINE @Ri, #data, rel
(PC) € (PC) + 3
If ((Ri)) # data,
Operation : then (PC) € (PC) + rel
If ((Ri)) < data, then (C) €« 1
Else @) €0
@) CORERIVER
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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|1|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

Decrement and Jump if Not Zero
DINZ Rn, rel

(PC) &« (PC) + 2
Operation : (Rn) < (Rn) -1
IT (Rn)*0, then (PC) & (PC) + rel

DINZ direct, rel

(PC) &« (PC) + 3
(direct)€« (direct) - 1

Operation: ¢ (direct)*0,
then (PC) €« (PC) + rel
NOP |
No Operation
Operation : (PC) < (PO + 1
@) CORERIVER
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Encoding : HEX: D8h, #bytes: 2, Cycles: 3

|1|1|0|1|1|r| r|r| |relative addr

Encoding : HEX: D5h, #bytes: 3, Cycles: 4

|1|1|0|1|0|1|0|1| | direct addr || relative addr

Encoding : HEX: OOh, #bytes: 1, Cycles: 1

[o]e]o[o]o]o[o]o]

MiDAS1.0B Family

[126]
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Appendix B : SFR Description [80h — 84h] (1/19)

[How to Read a SER Descriptions] W DPL (82h) : Data Pointer Low Register

SFR Address Yellow Color : Bit Addressable | DPL.7 | DPL.6 | DPL.5 | DPL.4 | DPL.3 | DPL.2 | DPL.1 | DPL.O I

l White Color : Byte Addressable 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 PO (80h) : Port 0 Register

B DPH (83h) : Data Pointer High Register

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

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

R : Unrestricted Read
W : Unrestricted Write

(n) : Reset Value B ALTSEL2 (84h) : Port Alternative Function Selection 2
| - |PWM7A|UARTfB|UART7A|SPID7A|SPIC7A| 12C_A | INT_A I
H PO (80h) : Port 0 Register R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
| PO.7 | PO.6 | PO.5 | P0.4 | P03 | P02 | PO | 0.0 I & PWM_A : PWM alternative A function selection
PWM3.6_A (P4.4), PWM3.7_A (P4.5)
RO SOD) By AL B L RS gt @ UART_B : UART alternative B function selection

RXD_B (P0.0), TXD_B (P0.1)
@ UART_A : UART alternative A function selection

® SP (81h) : Stack Pointer Register RXD_A (P4.0), TXD_A (P4.1) .
4 SPID_A : SPI Data pin alternative A function selection
| SP.7 | SP.6 | SP.5 | SP.4 | SP.3 | SP.2 | SP.1 | SP.0 I MISO_A (P4.4), MOSI_A (P4.5)

@ SPIC_A : SPI Clock, Enable pin alternative A function selection
SSB_A (P0.0), SCLK_A (P0.1)

4 Indicate where stack will start. @ I2C_A :I2C alternative A function selection

@ Increment by PUSH and decrement by POP. I2C_SDA_A (P0.0), I2C_SCL_A (P0.1)

@ INT_A :INT alternative A function selection
INT4_A (P4.2), INT5_A (P4.3)

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

@> CORERIVER MiDAS1.0B Family  [127]
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Appendix B : SFR Description [85h — 88h]

(2/20)

B ALTSEL (85h) : Port Alternative Function Selection

| - | - | - | - | - |EA_IOEN|XTAL_IOEN|RST_IOEN|

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

4 EA_IOEN : EA IO function enable
@ XTAL_IOEN : XTAL IO function enable
@ RST_IOEN : RESETB IO function enable

B CKSEL (86h) : Clock Selection Register

| - | - | - | R32KOE | R24MOE |TS_XTRG| RGPR | R32KEN |

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

@ R32KOE : RING 32K port output enable (P0.3)
€ R32MOE : RING 24M port output enable (P0.2)
@ TS_XTRG: Touch Sensor clock selection.
0 = Internal RING Oscillator is selected as TS clock.
1 = External clock is selected as TS clock.
4 RGPR : WDT clock selection
0 = RING 32K is selected as WDT clock.
1 = RING 24M is selected as WDT clock.
4 R32KEN : RING 32K clock enable flag.

B PCON (87h) : Power Control Register
|SMOD1|SMOD0| - | 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)

4 SMOD1 : Timer 1 baudrate 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.

¢ PD : Power-down (Stop) mode bit.
¢ IDL : IDL mode bit.
@ CORERIVER
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B TCON (88h) : Timer/Counter 0/1 Control Register

| TF1 | TR1 | TFO | TRO | IE1 | IT1 | 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
& TRO
¢ [E1

¢ IT1

& IE0

¢ IT0

: Timer 1 overflow flag.

: Timer 1 run control.

: Timer 0 overflow flag.

: Timer 0 run control.

: External interrupt 1 flag.

If IT1 = 0, cleared by S/W (software).
If IT1 = 1, cleared by H/W when the interrupt is serviced.

: External interrupt 1 level/edge trigger control.

Edge detect (IT1=1) / Level detect (IT1=0; Default)

: External interrupt O flag.

If ITO = 0, cleared by S/W (software).
If ITO = 1, cleared by H/W when the interrupt is serviced.

: External interrupt O level/edge trigger control.

Edge detect (IT0=1) / Level detect (IT0=0; Default)
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Appendix B : SFR Description [89h — 8Eh] (3/19)

B TMOD (89h) : Timer/Counter 0 Mode Control Register
|GATE| c/T | M1 | MO |GATE| c/T | M1 | MO |
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:M0[1:0]
@ GATE : 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).
@ C/T  : Counter or Timer Selector. Cleared for Timer operation
(input from internal system clock). Set for Counter operation
(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.
[1 0] Mode 2. 8-bit Auto-Reload T/C.
[1 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.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)

@> CORERIVER

Downloaded from Elcodis.com electronic components distributor

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

| TLL7 | TLL6 | TLL5 | TLL.4 | TL13 | TLL.2 | TLL1 | TLL.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 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() RMW() R/W(0) R/W(O) RMW() R/W(0) R/W(O) R/W(O)

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

| THL.7 | THL.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(O)

B CKCON (8Eh) : Clock Control Register
|WD2|WD1|WDO|T2M|T1M|TOM|—|—|
R/W(1) R/W(1) R/W(1) R/W(0) R/W(0) R/W(O)

¢ WD2, WD1, WDO : Watchdog timer mode select

Refer to WDT section for detailed descriptions.
¢ T2M, T1M, TOM : Timer 2/1/0 time base selection

0: time base is 4 clocks.

1: time base is 12 clocks.
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Appendix B : SFR Description [8Fh — 93h]

(4/19)

B RINGCON (8Fh) : Internal Ring Calibration Control Register

| RINGC7 | RINGC6 | RINGC5 | RINGC4 | RINGC3 | RINGC2 | RINGC1 | RINGCO |

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

B P1 (90h) : Port 1 Register

| P17 | P16 | PL.5 | P1.4 | P1.3 | P1.2 | P1.1 | P1.0 I
R/W(1) R/W(1) R/W(L) R/MW(L) R/W(1) R/W(1) R/W(1) R/W(1)

W EXIF (91h) : External Interrupt Flag Register

| IE5 | 1E4 | IE3 | 1E2 |XT/RG| RGMD| RGSL| BGS |

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

@ IE5~2 : External interrupt 5~2 flag.

@ XT/RG : System clock selection
0 = Internal Ring Oscillator is selected as system clock.
1 = External clock is selected as system clock.

€ RGMD : 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 .

@ RGSL  : 1= When wake-up from power-down mode in XTAL
clock, use Ring Oscillator as system clock during 65,536

XTAL clocks.
@ BGS : Band-gap select. When set, LVD will run in power-down
mode.
€> CORERIVER
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® PWMOCON (92h) : PWMA CHO Control Register

| - | CPS2 | CPS1 | CPSO | - | - |PWMOVF| PWMEN|

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

@ CPS2, CPS1, CPSO : PWMA counter frequency selection.
[0,0,0] = FOSC /1 ; Default
[0,0,1] = FOSC/ 2
[0,1,0] = FOSC/ 4
[0,1,1] =FOSC/ 8
[1,0,0] = FOSC/ 16
[1,0,1] = FOSC / 32
[1,1,0] = FOSC / 64
[1,1,1] = FOSC/ 128
¢ PWMOVF: PWMA counter overflow flag.
Set by hardware and cleared by software.
PWMOVF flags an interrupt.

4 PWMEN : PWMA counter run control bit.

[0] = Stop the PWMA counter.
[1] = Run the PWMA counter.

B PWMOCNT(93h) : PWMA CHO Counter Register
| CNT7 | CNT6 | CNTS | CNT4 | CNT3 | CNT2 | CNT1 | CNTO |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

@ Software can write this register for the initialization of the counter.
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B PWMODO (94h) : PWMA CHO Duty Data Register of Module 0 B SCON (98h) : Serial Port Control Register of UARTO
| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.0 | | SMO | SM1 | SM2 | REN | B8 | RB8 | 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(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)
€ Each Module has a internal buffer register for the duty data register. 4 SMO, SM1  : Serial Port mode selector.
The buffer register is updated with the new data whenever the [0,0] : ModeO, 8-bit shift register (Fosc/4)
PWMA counter rolls over. [0,1] : Mode1, 8-bit UART (Variable)
When user write, the data register is written. [1,0] : Mode2, 9-bit UART (Fosc/32 or Fosc/16)
When user read, the contents of buffer register is read out. [1,1] : Mode3, 9-bit UART (Variable)
¢ SM2 : Enables the Automatic Address Recognition in Mode2 and 3.

In Model, the validity of a Stop Bit is checked if SM2=1

® PWMOD1 (95h) : PWMA CHO Duty Data Register of Module 1
In Mode0, SM2 should be “0".

| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.0 | ¢ REN  Enable/Disable reception.
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) ¢ TB8 : 9th data bit that will be transmitted in Mode2 and 3.
¢ RB8 : Oth data bit that was received in Mode 2 and 3.
B PWMOD?2 (96h) : PWMA CHO Duty Data Register of Module 2 In Mode1, RB8 is equal to stop bit if SM2 is “0".
| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.0 | In Mode0, RBB is not used.
; . ; i i . ; . ¢TI : Transmission interrupt flag. Must be cleared by S/W.
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) & RI : Reception interrupt flag. Must be cleared by S/W.
® PWMOD3 (97h) : PWMA CHO Duty Data Register of Module 3 B SBUF (99h) : Serial Data Buffer Register

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

| SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0 |
RIE) RANCO) RINO) RA(O) RAWCO) RIN(E) RAWCO) RIWIO) RIW(O) RIW(0) RAW(O) RMW(O) R/W(0) R/W(O) RMI(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 [9Bh — A1h] (6/19)

B PWMOOEN (9Bh) : PWMA CHO Module Output Enable
| OE7 | OE6 | OE5 | OE4 | OE3 | OE2 | OE1 | OEO0 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ OE7 : Module 7 PWM output enable.
¢ OE6 : Module 6 PWM output enable.
& OE5 : Module 5 PWM output enable.
¢ OE4 : Module 4 PWM output enable.
4 OE3 : Module 3 PWM output enable.
¢ OE2 : Module 2 PWM output enable.
¢ OE1 : Module 1 PWM output enable.
¢ OEO0 : Module 0 PWM output enable.

B PWMOD4 (9Ch) : PWMA CHO Duty Data Register of Module 4
| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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)

H PWMODS5 (9Dh) : PWMA CHO Duty Data Register of Module 5
| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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 PWMODG6 (9Eh) : PWMA CHO Duty Data Register of Module 6
| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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)

® PWMOD7 (9Fh) : PWMA CHO Duty Data Register of Module 7
| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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)

@> CORERIVER
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m P2 (AOh) : Port 2 Register

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

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

m EIE (Alh) : Extended Interrupt Enable Register

| ESPI | - | EI2C | 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)
¢ ESPI : SPI interrupt enable.
@ EI2C : I2C 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.
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(7/19)

H PWM1CON (A2h) : PWMA CH1 Control Register

| - | CPS2 | CPS1 | CPSO | - | - |PWMOVF| PWMEN|

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

@ CPS2, CPS1, CPSO : PWMA counter frequency selection.
[0,0,0] = FOSC / 1 ; Default
[0,0,1] = FOSC/ 2
[0,1,0] = FOSC/ 4
[0,1,1] = FOSC/ 8
[1,0,0] = FOSC/ 16
[1,0,1] = FOSC/ 32
[1,1,0] = FOSC/ 64
[1,1,1] = FOSC/ 128
4 PWMOVF: PWMA counter overflow flag.
Set by hardware and cleared by software.
PWMOVF flags an interrupt.

4 PWMEN : PWMA counter run control bit.

[0] = Stop the PWMA counter.
[1] = Run the PWMA counter.

B PWMI1CNT(A3h) : PWMA CH1 Counter Register
| CNT7 | CNT6 | CNT5 | CNT4 | CNT3 | CNT2 | CNT1 | CNTO |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ Software can write this register for the initialization of the counter.

@> CORERIVER
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H PWM1DO (A4h) : PWMA CH1 Duty Data Register of Module 0

| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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)

@ Each Module has a internal buffer register for the duty data register.

The buffer register is updated with the new data whenever the
PWMA counter rolls over.

When user write, the data register is written.
When user read, the contents of buffer register is read out.

B PWM1D1 (A5h) : PWMA CH1 Duty Data Register of Module 1

| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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)

H PWM1D2 (A6h) : PWMA CH1 Duty Data Register of Module 2

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

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

® PWM1D3 (A7h) : PWMA CH1 Duty Data Register of Module 3

| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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 [A8h — AFh] (87/19)

H |E (A8h) : Interrupt Enable Register

|EA |EADC|ET2| ES|ET1|EX1|ETO|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
@ EADC
¢ ET2
@ ES
¢ ET1
¢ EX1
< ETO
¢ EX0

: Enable/Disable all interrupts.
: ADC interrupt enable.

: Timer 2 interrupt enable.

: Serial port interrupt enable.
: Timer 1 interrupt enable.

: External interrupt 1 enable.

: TimerOQ interrupt enable.

: External interrupt 0 enable.

B SADDR (A%h) : Slave Address Register

|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(0) R/W(0)

@ Programmed with the given or broadcast address assigned to serial port

@> CORERIVER
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® PWMI1OEN (ABh) : PWMA CH1 Module Output Enable

|OE7 | OE6 | OE5 | OE4 | OE3 | OE2 | OE1 | OE0|

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

& OE7
@ OE6
4 OE5
& OE4
¢ OE3
¢ OE2
4 OE1
4 OE0

: Module 7 PWM output enable.
: Module 6 PWM output enable.
: Module 5 PWM output enable.
: Module 4 PWM output enable.
: Module 3 PWM output enable.
: Module 2 PWM output enable.
: Module 1 PWM output enable.
: Module 0 PWM output enable.

® PWM1D4 (ACh) : PWMA CH1 Duty Data Register of Module 4

| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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 PWM1D5 (ADh) : PWMA CH1 Duty Data Register of Module 5

| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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 PWM1D6 (AEh) : PWMA CH1 Duty Data Register of Module 6

| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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 PWM1D7 (AFh) : PWMA CH1 Duty Data Register of Module 7

| PWMD.7 | PWMD.6 | PWMD.5 | PWMD.4 | PWMD.3 | PWMD.2 | PWMD.1 | PWMD.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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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)

H EIP (B1lh) : Extended Interrupt Priority Register
| PSPI | - | PI2C | PWDT| PX5 | PX4 | PX3 | PX2 |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ PSPI : SPI interrupt priority bit.
4 PI2C : 12C 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.

H IT (B2h) : Interrupt Type Selection Register

| - | - | - | - |IT5|IT4|IT3|IT2|
RW() RAW(L) R/W(L) RAW(D)

¢ IT5 : Interrupt5 Type Selection Flag

[0] : Level detect [1] : Edge detect
¢ IT4 : Interrupt4 Type Selection Flag

[0] : Level detect [1] : Edge detect
¢ IT3 : Interrupt3 Type Selection Flag

[0] : Level detect [1] : Edge detect
& IT2 : Interrupt2 Type Selection Flag

[0] : Level detect [1] : Edge detect

m P4 (B3h) : Port 4 Register

| 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)

B SPICON (B4h) : SPI Control Register
| - | MODE | BORD | MSSEL | CKPOL | CKPHA |SPIOEN| SPIEN |
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

€ MODE : SPI mode selection
[0] : 4-wire mode

€ BORD : SPI Transfer Bit Order
[1] : First LSB, Last MSB [0] : First MSB, Last LSB

[1] : 3-wire mode

@ MSSEL : SPI Master / Slave Selection Flag

[1] : SPI Master Mode [0] : SPI Slave Mode
@ CKPOL, CKPHA : SPI clock Polarity & Phase

[0,0] : Leading edge Rising, Leading edge Sampling

[0,1] : Leading edge Rising, Trailing edge Sampling

[1,0] : Leading edge Falling, Leading edge Sampling

[1,1] : Leading edge Falling, Trailing edge Sampling
@ SPIOEN : SPI Output Enable

[1] : SPI Output Enable
@ SPIEN : SPI Enable Flag

[1] : SPI Enable

[0] : SPI Output Disable

[0] : SPI Disable
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Appendix B : SFR Description [B5h — B9h] (10/19)

B SPICK (B5h) : SPI Clock Control Register B |PH (B7h) : Interrupt Priority High Register
| - | - | - | - | - | SPICK2 | SPICK1 | SPICKO | | - | PADCH | PT2H | PSH | PT1H | PX1H | PTOH | PXOH |
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)
@ SPICK[2:0] : SPI Master Clock Divider @ PADCH : ADC interrupt priority high.
[0,0,0] : Fosc / 2 [0,0,1] : Fosc / 4 & PT2H : Timer 2 interrupt priority high.
[0,1,0] : Fosc/ 8 [0,1,1] : Fosc / 16 ¢ PSH : Serial Port (UART) interrupt priority high.
[1,0,0] : Fosc /32 [1,0,1]: Fosc / 64 & PT1H : Timer 1 interrupt priority high.
[1,1,0] : Fosc /128 [1,1,1] : Fosc / 256 ¢ PX1H : External interrupt 1 priority high.
& PTOH : Timer 0 interrupt priority high.
B SPIDR (B6h) : SPI TX / RX Data Register @ PXOH  : External interrupt O priority high.
| DATA7 | DATA6 | DATA5 | DATA4 | DATA3 | DATA2 | DATA1 | DATAO | ® IP (B8h) : Interrupt Priority Register

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) | _ | PADC| P2 | PS | PT1 | PX1 | PTO | PX0 I

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

@ PADC  : ADC interrupt priority low.

& PT2 : Timer 2 interrupt priority low.

¢ PS : Serial port (UART) interrupt priority low.
¢ PT1 : Timer 1 interrupt priority low.

¢ PX1 : External interrupt 1 priority low.

¢ PTO : Timer O interrupt priority low.

4 PX0 : External interrupt O priority low.

B SADEN (B9h) : Slave Address Mask Enable Register

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

@> CORERIVER MiDAS1.0B Family  [136]
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Appendix B : SFR Description [BAh — C4h] (11/19)

B ITSEL (BAh) : Interrupt Polarity Selection Register

| - | - | ITSELS | ITSEL4 | ITSEL3 | ITSEL2 | ITSEL1 | ITSELO |
- - R/W(0) R/W(1) R/W(0) R/W(1) R/W(0) R/W(0)

@ ITSEL5 : Interrupt5 Polarity Selection Flag

[0] : low level or negative edge detect

[1] : high level or positive edge detect
@ ITSEL4 : Interrupt4 Polarity Selection Flag

[0] : low level or negative edge detect

[1] : high level or positive edge detect
@ ITSEL3 : Interrupt3 Polarity Selection Flag

[0] : low level or negative edge detect

[1] : high level or positive edge detect
@ ITSEL2 : Interrupt2 Polarity Selection Flag

[0] : low level or negative edge detect

[1] : high level or positive edge detect
@ ITSEL1 : Interruptl Polarity Selection Flag

[0] : low level or negative edge detect

[1] : high level or positive edge detect
@ ITSELO : InterruptO Polarity Selection Flag

[0] : low level or negative edge detect

[1] : high level or positive edge detect

@> CORERIVER
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B SPIST (COh) : SPI Status Register

| = | = | = | = | TXBV | SPIF |SPICOL| SPIOFI
RO) RMW() R/W(0) R/W(0)

& TXBV : TX buffer of SPIDR holds valid data.
[1] : Set by H/W when user write SPIDR while SPI is enabled.
[0] : Cleared by H/W when the data is moved to TX shift register
or SPI is disabled.
@ SPIF : SPI Interrupt Flag
[1] : Serial transfer is complete. If SPIE is set and EA is set, SPI
interrupt is generated.
@ SPICOL : SPI Write Collision Flag
[1] : SPIDR is written when TXBV is set. The previous data is lost.
@ SPIOF  : SPI Read Overflow Flag
[1] : If a new data is received while SPIDR is still holding the previous
data, the flag is set.
SPIF must be cleared before receiving a data again.

B PMR (C4h) : Power Management Control Register

| - | - | - | - |XTOFF|ALEOFF| - | . |

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

@ XTOFF :[1] : External crystal Oscillator disable (Default).
[0] : External crystal Oscillator enable.

@ ALEOFF : [1] : ALE toggling disable.
[0] : ALE toggling enable (Default).
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B STATUS (C5h) : Crystal Status Register B T2CON (C8h) : Timer/Counter 2 Control Register
| - | - | - | XTUP | - | - | - | - | | TF2 | EXF2 | RCLK | TCLK | EXEN2 | TR2 | C/T2 | CP/RL2 |
R(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)
@ XTUP  : Crystal oscillator warm-up status. ¢ TF2 : Timer 2 overflow flag.

This bit is cleared by H/W during executing Power-on reset ¢ EXP2 : Timer 2 external flag.

or during exiting from the power-down mode. ¢ RCLK : Receive clock flag.

It is set by H/W after XTAL stabilization. ¢ TCLK : Transmit clock flag.

@ EXEN2 : Timer 2 external enable flag.

B OSCICN (C6h) : Internal Ring Oscillator Control Register ¢ TR2 : Timer 2 run flag.

_ _ _ _ & C/T2 : Timer 2 Timer/Counter select. When set, counter by T2.

| | | | | o2 [riveon] o | owo | @ CP/RL2 : Capture/Reload flag.
R/W(1) R/W(1) R/W(0) R/W(0) CP/RL2 = 0, Reload.  (TH2,TL2) € (RCAP2H,RCAP2L)
CP/RL2 = 1, Capture. (RCAP2H,RCAP2L) € (TH2,TL2)

@ RINGON: 1 = Internal ring Oscillator is running.

0 = Internal ring Oscillator is killed. . .
Don't clerar R;IN(gSONCI;it wI:eIn )éTRG -o. B T2MOD (C9h) : Timer/Counter 2 Mode Control Register

 DIV[2:0] : Ring Oscillator divider. (Fogc : 24MHz) | i | i | i | . | ] | . | T20E | DCEN |
[01010] = FOS(‘j48
[01011] = FOSC/24
[0,1,0] = Fosc/12 @ T20E  : Timer 2 clock output enable. When set, clock output to P1.0.

[01111] = FOSC/8 3
[1,0,0] = Fosy/6 € DCEN : Timer 2 down count enable. When set, count down.
™~ = 1 0st

[11011] = FOSd4
[11110] = FOS(‘/2

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

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

| RCAP2L.7 | RCAP2L.6 | RCAP2L.5 | RCAP2L.4 | RCAP2L.3 | RCAP2L.2 | RCAP2L.1 | RCAPZL.Ol

B OSCICN2 (C7h) : Internal Ring Oscillator Control Register R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
L[ - - [ -1 |rweow] - | - |
R/W(1)

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

|RCAP2H.7|RCAPZH.G|RCAPZH.S|RCAP2H.4|RCAPZH.3|RCAP2H.2|RCAP2H.1|RCAP2H.O|

@ RINGON2 : 1 = Test Internal ring Oscillator is running.
0 = Test Internal ring Oscillator is killed.
Must clear the flag for saving power at STOP mode

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 — D2h]

(13/19)

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(O)

B ADCENBO (CEh) : ADC Channel Enable Bar Register (PO port)

|ADCENBO.7 | ADCENBO0.6 |ADCENBO.5 | ADCENBO.4 | ADCENBO0.3 | ADCENBO0.2 |ADCENBO. 1 | ADCENBO0.0 |

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

B ADCENB1 (CFh) : ADC Channel Enable Bar Register (P1 port)

|ADCENBl.7|ADCENBLS|ADCENBI.5|ADCENBL4|ADCENB1.3|ADCENBl.2|ADCENBl.1|ADCENBLO|

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

4 0 = ADC1 channel ON / 1 = ADCO channel OFF (Default)

@> CORERIVER
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m PSW (DOh) : Program Status Word Register

| CcY | AC | FO | RS1 | RSO | ov | F1 | P I
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R(0)
& CY : Carry Flag.
¢ AC : Auxiliary carry flag.
¢ FO : User flag 0.

@ RS1, RSO: Register bank select
[0,0] : Bank O
[0,1] : Bank 1
[1,0] : Bank 2
[1,1] : Bank 3

¢ oV : Overflow flag.
¢ Fl : User flag 1.
&P : Parity bit. Set/clear by H/W according to ACC odd parity.

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

| POSEL.7 | POSEL.6| POSEL.5 | POSEL.4| POSEL.3 | POSEL.2| POSEL.1 | POSEL.Ol

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

@ 0 = Pull-up resistor ON
@ 1 = Pull-up resistor OFF (Default)

B P1SEL (D2h) : Port 1 Pull-up Control Register

| P1SEL.7 | P1SEL.6 | P1SEL.5 | P1SEL.4 | P1SEL.3 | P1SEL.2 | P1SEL.1 | P1SEL.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)

@ 0 = Pull-up resistor ON (Default)
@ 1 = Pull-up resistor OFF.
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W P2SEL (D3h) : Port 2 Pull-up Control Register

| PZSEL.7| P2SEL.6 | P2SEL.5 | P2SEL.4 | PZSEL.3| P2SEL.2 | P2SEL.1 | PZSEL.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)

@ 0 = Pull-up resistor ON (Default)
@ 1 = Pull-up resistor OFF.

B P3SEL (D4h) : Port 3 Pull-up Control Register

| P3SEL.7 | P3SEL.6 | P3SEL.5 | P3SEL.4 | P3SEL.3 | P3SEL.2 | P3SEL.1 | P35EL.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 0 = Pull-up resistor ON (Default)
@ 1 = Pull-up resistor OFF.

B P4SEL (D5h) : Port 4 Pull-up/down Control Register

| PASEL.7 | PASEL.6 | PASEL.5 | PASEL.4 | P4SEL.3 | PASEL.2 | P4SEL.1 | P4SEL.O|
R/W(0) R/W(0) R/W(1) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O)

@ P4SEL.7 : 0 = Pull-down resistor ON (Default)
1 = Pull-down resistor OFF.
@ P4SEL.5 : 0 = Pull-up resistor ON.
1 = Pull-up resistor OFF (Default).
@ P4SEL.4 : 0 = Pull-up resistor ON.
1 = Pull-up resistor OFF (Default).
@ P4SEL.X : 0 = Pull-up resistor ON (Default).
1 = Pull-up resistor OFF.
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B ADCENB2 (D6h) : ADC Channel Enable Bar Register (P2 port)

|ADCENBZ.7 | ADCENB2.6 |ADCENBZ.5 | ADCENB2.4 |ADCENBZ.3 | ADCENB2.2 |ADCENBZ. 1 | ADCENB2.0 |

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

4 0 = ADC2 channel ON / 1 = ADCO channel OFF (Default)

B ADCENB3 (D7h) : ADC Channel Enable Bar Register (P3 port)

|ADCENB3.7 | ADCENB3.6 |ADCENB3.5 | ADCENB3.4 |ADCENB3.3 | ADCENB3.2 |ADCENB3.1 | ADCENB3.0 |

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 0 = ADC3 channel ON / 1 = ADCO channel OFF (Default)

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

|WDMOD| POR | EPFI | PFI |WDIF | WTRF| EWT | RWT I

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

4 WDMOD : WDT mode selection flag.

4 POR : Power-on reset flag.
@ EPFI : Enable power-fail interrupt.
@ PFI : Power-fail interrupt flag.

€ WDIF : Watchdog timer interrupt flag.
€ WTRF  : Watchdog timer reset flag.

¢ EWT : Watchdog timer reset enable.
¢ RWT : Restart watchdog timer.
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B POTYP (D9h) : Port 0 Type Register

| POTYPE.7| POTYPE.6 | POTYPE.5| POTYPE.4 | POTYPE.3| POTYPE.2 | POTYPE.1 | POTYPE.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)

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

B P1TYP (DAh) : Port 1 Type Register

| P1TYPE.7| PITYPE.6 | P1TYPE.5| PITYPE.4 | P1TYPE.3| P1TYPE.2 | PITYPE.1 | P1TYPE.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)

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

B P2TYP (DBh) : Port 2 Type Register

| P2TYPE.7 | P2TYPE.6 | P2TYPE.5 | P2TYPE.4 | P2TYPE.3 | P2TYPE.2 | P2TYPE.1 | PZTYPE.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 0 = Push-pull Output / 1 = Open-drain Output (Default)

B P3TYP (DCh) : Port 3 Type Register

| P3TYPE.7 | P3TYPE.6 | P3TYPE.5 | P3TYPE.4 | P3TYPE.3 | P3TYPE.2 | P3TYPE.1 | P3TYPE.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 0 = Push-pull Output / 1 = Open-drain Output (Default)

B P4ATYP (DDh) : Port 4 Type Register

| P4TYPE.7| PATYPE.6 | P4TYPE.5| PATYPE.4 | P4TYPE.3| P4TYPE.2 | P4TYPE.1 | P4TYPE.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)

@ 0 = Push-pull Output / 1 = Open-drain Output (Default)
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B ADCON (DEh) : ADC Control & ADC Result Low Register

|AD_EN |AD_REQ|AD_END| ADCF | - | - | SAR1 | SAROQ |
R/W(0) R/W(0)

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

@ AD_EN : ADC Ready Enable
¢ AD_REQ : ADC Start.

Cleared by H/W when AD_END goes to 1 from 0.
@ AD_END : Current ADC Status.

0 = ADC is running now.

User must check the ADCF instead of AD_END.
@ ADCF : ADC Interrupt Flag.

Must be cleared by S/W.
@ SAR[1:0] : Low Bits of ADC Result Value. (Total 10 bits)

B ADCSEL (DFh) : ADC Clock and MUX Selection Register

| ADIV2 | ADIV1 | ADIVO | ADCS4 | ADCS3 | ADCS2 | ADCS1 | ADCS0 |

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

@ ADIV[2:0] : ADC clock selection.
[000] : FSYS / 2.
[001] : FSYS/ 4.
[010] : FSYS/ 8.
[011] : FSYS / 16.
[100] : FSYS / 32.
[101] : FSYS / 64.
[110] : FSYS/ 128.
[111] : FSYS / 256.
@ ADCS[4:0] : ADC channel selection
[00000] : ADCO0.0 channel selection.
[00001] : ADCO0.1 channel selection. (continued)
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@ ADCS[4:0] : ADC channel selection

[00010]
[00011]

[00100] :

[00101]
[00110]
[00111]
[01000]

[01001] :

[01010]
[01011]
[01100]
[01101]
[01110]
[01111]
[10000]
[10001]
[10010]

[10011] :

[10100]
[10101]
[10110]
[10111]

[11000] :

[11001]
[11010]
[11011]
[11100]

[11101]:

[11110]
[11111]

: ADCO0.2 channel selection.
: ADCO0.3 channel selection.
ADCO0.4 channel selection.
: ADCO0.5 channel selection.
: ADCO0.6 channel selection.
: ADCO0.7 channel selection.
: ADC1.0 channel selection.
ADC1.1 channel selection.
: ADC1.2 channel selection.
: ADC1.3 channel selection.
: ADC1.4 channel selection.
: ADC1.5 channel selection.
: ADC1.6 channel selection.
: ADC1.7 channel selection.
: ADC2.0 channel selection.
: ADC2.1 channel selection.
: ADC2.2 channel selection.
ADC2.3 channel selection.
: ADC2.4 channel selection.
: ADC2.5 channel selection.
: ADC2.6 channel selection.
: ADC2.7 channel selection.
ADC3.0 channel selection.
: ADC3.1 channel selection.
: ADC3.2 channel selection.
: ADC3.3 channel selection.
: ADC3.4 channel selection.
ADC3.5 channel selection.
: ADC3.6 channel selection.
: ADC3.7 channel selection.
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B ACC/A (EOh) : Accumulator

| ACC.7 | ACC.6 | ACC.5 | ACC.4 | ACC.3 | ACC.2 | ACC.1 | ACC.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 PODIR (E1h) : Port 0 Input/Output Control Register

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

@ 1 = Input / 0 = Output (Default).

B P1DIR (E2h) : Port 1 Input/Output Control Register

| P1DIR.7 | P1DIR.6 | P1DIR.5 | P1DIR.4 | P1DIR.3 | P1DIR.2 | P1DIR.1 | P1DIR.O|

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

@ 1 = Input / 0 = Output (Default).

H P2DIR (E3h) : Port 2 Input/Output Control Register

| P2DIR.7 | P2DIR.6 | P2DIR.5 | P2DIR.4 | P2DIR.3 | P2DIR.2 | P2DIR.1 | P2DIR.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)

@ 1 = Input / 0 = Output (Default).

H P3DIR (E4h) : Port 3 Input/Output Control Register

| P3DIR.7 | P3DIR.6 | P3DIR.5 | P3DIR.4 | P3DIR.3 | P3DIR.2 | P3DIR.1 | P3DIR.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)

@ 1 = Input / 0 = Output (Default).
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B P4DIR (E5h) : Port 4 Input/Output Control Register

| P4DIR.7| P4DIR.6 | P4DIR.5 | P4DIR.4| P4DIR.3 | P4DIR.2 | P4DIR.1 | P4DIR.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)

@ 1 =Input / 0 = Output (Default).

B ADCR (E6h) : ADC Result High Register

| 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)
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B |2CST (E8h) : 12C Status Register

| 12CIF | 12COF |12CACK| I2CRW | 12CDA | 12CP | 12Cs | 12CBF |

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

@ I2CIF  :I2C Master Interrupt Flag in slave & master mode.
[0] : Idle [1] : Interrupt occurred.

It is set each time a byte is received or transmitted.

If SP_IE flag in I2C_CFG SFR is set, it is set at Start/Stop condition.
The flag is set by H/W and cleared by S/W.
@ I2COF : I2C Overflow Flag in slave & master mode

[0] : Idle [1] : Overflow occurred.

It is set when a byte is received while I2C_BUF SFR is still holding
the previous byte.

It is set by H/W and cleared by S/W

@ [2CACK : I2C Acknowledge flag in slave & master mode.

[0] : Indicate receiving Acknowledge bit.

[1] : Indicate receiving Not Acknowledge bit.

@ I2CRW : I2C Read/Write flag in slave mode

[0] : Write state [1] : Read state
@ [2CDA : Data / Address flag in slave mode

[0] : Indicates the last byte received or transmitted was Data

[1] : Indicates the last byte received or transmitted was Address
¢ 12CP : Stop flag in slave & master mode

[0] : Indicates Stop bit was not detected.

[1] : Indicates Stop bit was detected.

This flag is cleared when I2CS is set or I2CEN is cleared.

¢ 12CS : Start flag in slave & master mode

[0] : Indicates Start bit was not detected.

[1] : Indicates Start bit was detected.

This flag is cleared when I2CP is set or I2CEN is cleared.

@ [2CBF  : Busy flag in slave & master mode

[0] : RX not complete (Receiver), TX not complete (Transmitter)
[1] : RX complete (Receiver), TX complete (Transmitter)
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B [2CCON (E9h) : I2C Control Register

| - |SLA2ME| SCLHD| LASTB | PGEN | SGEN |IZCIOEN| I2CEN |
R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ SLA2ME : 2nd Byte Slave Address Match Enable in Slave mode
[0] : 2nd Byte SLA Match Disable [1] : 2nd SLA Byte Match Enable
@ SCLHD : Hold SCL ‘low’ for Wait State in Slave mode.

[0] : Hold SCL ‘low’. The flag is cleared automatically by H/W

[1] : Release SCL *float’. The flag is set by S/W

@ LASTB : Indicate last byte in Master Receiver mode.

[0] : Send Acknowledge after last byte

[1] : Send Not Acknowledge after last byte

In Master Receiver mode, before receiving last byte, the flag must be
set.

@ PGEN : Generate Stop bit.

[0] : Start or Idle state. [1] : Generate Stop bit.

The flag is cleared automatically after Stop bit in Master mode
and when I2CEN is cleared.

@ SGEN  : Generate Start bit

[0] : Stop or Idle state [1] : Generate Start bit

If the bus is not free, it waits for Stop bit condition.

The flag is cleared automatically after Start bit in Master mode
and when I2CEN is cleared.
@ I2CIOEN : Enable I12C IO
[0] : Disable I2C IO

@ [2CEN : Enable I2C module
[0] : Disable I2C module

[1] : Enable I2C IO

[1] : Enable I12C module
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B |2CCFG (EAh) : I2C Configuration Register

| - | - | - | - | MSSEL | ADSEL | SP_IE | GCE |

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

@ MSSEL : I2C Master/Slave Mode Selection

[0] : Slave mode [1] : Master mode

@ ADSEL : 7-bit / 10-bit Address Mode Selection in Slave mode
[0] : 7-bit mode [1] : 10-bit mode

& SP_IE : Start/Stop Interrupt Enable

[0] : Start/Stop Interrupt Disable [1] : Start/Stop Interrupt Enable
@ GCE : General Call Enable in Slave mode

[1] : Respond to the general call address (0x00)

B |2CSLA (EBh) : I2C Slave Address Register

| SLA1.7 | SLA1.6 | SLA1.5 | SLA1.4 | SLA1.3 | SLA1.2 | SLAL.1 | SLA1.0 |

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

@ SLA[7:0] : I2C Slave Address Register.
In 7-bit address mode and in 10-bit address mode (1st SLA),
12C_SLA[7:1] is used for matching address and 12C_SLA[0] is masked.
In 10-bit address mode (2nd SLA),
12C_SLA[7:0] is used for matching address.

B |2CDAT (ECh) : I12C Address / Data Register

| MDAT.7 | MDAT.6 | MDAT.5 | MDAT .4 | MDAT.3 | MDAT.2 | MDAT.1 | MDAT.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 12CSCL (EDh) : 12C SCL Clock Scaler

| MSCL.7 | MSCL.6 | MSCL.5 | MSCL.4 | MSCL.3 | MSCL.2 | MSCL.1 | MSCL.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 [FOh — F7h]

(19/19)

m B (FOh) : B Register

| B.7 | B.6 | B.5 | B.4 | B.3 | B.2 | B.1 | B.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 EECNTLD (F1h) : EEPROM Erase/Program Time Count Loading

peovd - [ -] -] -] -] -]"-]

R/W(0)

@ EECNTLD : EEPROM Erase/Program Time Count Loading
Set by S/W, cleared by H/W automatically.

B EECNTL (F2h) : EEPROM Erase/Program Time Count LSB

| EECNT7 | EECNT6 | EECNTS | EECNT4 | EECNT3 | EECNT2 | EECNT1 | EECNTO|

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 EECNTM (F3h) : EEPROM Erase/Program Time Count MSB

|EECNT15|EECNT14|EECNT13|EECNT12|EECNT11|EECNT10| EECNT9 | EECNT8|
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 EECON (F6h) : EEPROM Control Register

| - | EFLAG | - |EDONE| EWF |ECOMM| EWST | EINIT |

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

@ EFLAG : EEPROM mode flag.

@ EDONE : EEPROM erase / program done.

¢ EWF : EEPROM erase / program mode selection flag.
¢ ECOMM : EEPROM common operation start.

€ EWST : EEPROM erase / program start.

@ EINIT  : EEPROM initialization operation start.

W EEAEN (F7h) : EEPROM Access Enable Register

| - | -] - | - | - | - | wvos[eenen]

R(0)  R/W(0)

¢ MDSF  : MDS mode flag.
@ EEAEN : EEPROM access enable flag.
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Appendix C : Update History

¢ V1.0
v' Initial Release

¢ Vil
v" Modify the ‘Pin Configurations’ slide.
v Modify the “IAP : Function Set’ slide.

¢ V1.2
v" Modify the *Clock Circuit’ slide (84 page)
v" Modify the *OSCICN SFR Description(138 page)

¢ V13
v" Modify the address for EEPROM (16 page)
v" Modify the EEPROM size (88 page)
v" Modify the soldering time (94 page)

¢ Vi4
v Modify the AC characteristics (100page)
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