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Features

® 1-T 80C51 Central Processing Unit

® MG82F6D17 with 16K Bytes flash ROM
— ISP memory zone could be optioned as 0.5KB/1.0KB~7.5KB
— Flexible IAP size by software configured
— Code protection for flash memory access
— Flash write/erase cycle: 20,000
— Flash data retention: 100 years at 25°C
® Default MG82F6D17 Flash space mapping
%k AP Flash default mapping (13.5KB, 0000h~35FFh)
% |AP Flash default mapping (1.0KB, 3600h~39FFh)
% ISP Flash default mapping (1.5KB, 3A00h~3FFFh), ISP Boot code

® Data RAM: 1K Bytes
— On-chip 256 bytes scratch-pad RAM
— 768 bytes expanded RAM (XRAM) for MG82F6D17
— Support page select on XRAM access in MG82F6D17

Dual data pointer

Provide one channel DMA engine

— P2P, M2P, P2M

— Memory target: XRAM

— Peripheral target: UARTO, UART1, SPI, TWI0/I2C0, ADC12 & CRC16

— Timer 5 and Timer 6 are used for DMA, but it also can be traded as independent timer when DMA not in use

® Interrupt controller
— 16 sources, four-level-priority interrupt capability
— Three external interrupt inputs, nINTO, nINT1 and nINT2 with glitch filter
— All external interrupts support High/Low level or Rising/Falling edge trigger

® Total 9/11 timers in MG82F6D17
— RTC Timer and WDT Timer
— Timer O, Timer 1, Timer 2 and Timer 3
— PCAQO, Program Counter Array O
— SO0 BRG and S1 BRG
— If Timer 2/3 in split mode, total 11 timers

®  Four 16-bit timer/counters, Timer O, Timer 1, Timer 2 and Timer 3
— X112 mode and timer clock output function
— Synchronous Run-Enable on all timer (same function on Stop and Reload)
— New 5 operating modes in Timer 2/3 with 8 clock sources and 8 capture sources
— Timer 2/3 can be split to two 8-bit timers
—  Clock Count Output (CCO) on T2CKO and T3CKO
— All timers support PWM mode

® One Programmable 16-bit counter/timer Arrays (PCAQ) with 8 Compare/PWM modules
— PCAO has 6 CCP (Capture/Compare/PWM) modules and 2 CP (Compare/PWM) modules
— Reloadable 16-bit base counter to support variable length PWM
— Up to 144 MHz clock source from on-chip CKM
—  Capture mode, 16-bit software timer mode and High speed output mode
— Buffered capture mode to monitor narrow pulse input
— Variable 8/10/12/16-bit PWM mode, the PCA can be configured to:
% Up to 8 channels un-buffered 10/12/16-bit PWM, or
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%k Up to 8 channels buffered 2~8-bit PWM, or
%k Up to 4 channels buffered 9~16-bit PWM
— PCAO0 PWM module 0~5 with dead-time control, break control and central-aligned option

8 Inputs Keypad Interrupt

12-Bit Single-ended ADC

— Programmable throughput up to 800K sps

— 8 channel external inputs and one channel internal input (IVR/1.4V)
—  Support window detect function on ADC result

— Support channel scan mode

Enhanced UART (S0)

— Framing Error Detection

— Automatic Address Recognition

— Max. UART baud rate up to 3.6864MHz/ 6MHz

— Support SPI Master in Mode 4, up to 12MHz on SPICLK

— Built-in baud rate generator (SOBRG) to support TX or RX on different baud rate
— Support LIN bus protocol with auto baud rate detection in mode 5

— SOBRG in timer mode cascaded with Timer 0/1 to be a 16/24-bit timer/counter

Secondary UART (S1)

— Dedicated Baud Rate Generator (S1BRG) shares to SO or set as an 8-bit timer
— Max. UART baud rate up to 1.8432/3.0MHz

— Support SPI Master in Mode 4, up to 12MHz on SPICLK

— SI1BRG in timer mode cascaded with Timer 0/1 to be a 16/24-bit timer/counter

One Master/Slave SPI serial interface

— Max. 24MHz SPICLK on SPI master

— Max 12MHz on SPI slave

— 8 bits data transfer

— Upto 3 SPI masters including S0/S1 in mode 4
— Support daisy-chain function in SPI slave mode

Two Master/Slave two wire serial interfaces: TWI0/ 12C0 and STWI (S12C)

— One Master/Slave hardware engine: TWI0/ 12C0

— Max. 1IMHz on TWI0/ 12C0 master mode and Max. 400KHz on TWIO slave mode
— One software TWI/ 12C, STWI/ SI2C, Start/Stop serial interface detection (SID)

Programmable Watchdog Timer (WDT), clock sourced from ILRCO or SYSCLK/12

— One time enabled by CPU or power-on

— Interrupt CPU or Reset CPU on WDT overflow

—  Support WDT function in power down mode (watch mode) for auto-wakeup function

Real-Time-Clock (RTC) module, clock sourced from ILRCO, WDTPS, WDTOF, SYSCLK or SYSCLK/12
— Programmable interrupt period from mini-second wakeup to minute wakeup
—  21-bit length system timer

Beeper function

General purpose logic (GPL/CRC)

—  Bit order reversed function

— 16-bit CRC engine (CCITT-16 polynomial)
—  Support automatic CRC of flash content
— Programmable initial seed function of CRC

On-Chip-Debug interface (OCD)
— MG82F6D17AS8 SOP8 not support OCD
Maximum 17 GPIOs in 20-pin package

— P3 can be configured to quasi-bidirectional, push-pull output, open-drain output and input only
— PO, P1, P2, P4 and P6 can be configured to open-drain output or push-pull output
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— PA4.7 shared with RST
— Programmable GPIO driving strength and driving speed
— On chip pull-up enabled on each pin

® Clock Sources
— Internal 12MHz/11.059MHz oscillator (IHRCO): factory calibrated to +1%, typical
— Internal Low power 32KHz RC Oscillator (ILRCO)
— External clock input (ECKI) on P6.0, up to 25MHz
— Internal RC Oscillator output on P6.0
— On-chip Clock Multiplier (CKM) to provide high speed clock source (144 MHz)

®  Two Brown-Out Detectors
— BODOQO: detect 1.7V
— BODL1: selected detection level on 4.2V/3.7V/2.4V/2.0V
— Interrupt CPU or reset CPU
— Wake up CPU in Power-Down mode (BOD1)
®  Multiple power control modes: idle mode, power-down mode, slow mode, sub-clock mode, RTC mode, watch
mode and monitor mode.
— Allinterrupts can wake up IDLE mode
— 12(13) sources with 16 pins to wake up Power-Down mode
— Slow mode and sub-clock mode support low speed MCU operation
— RTC mode supports RTC to resume CPU in power down
— Watch mode supports WDT to resume CPU in power down
— Monitor mode supports BOD1 to resume CPU in power down

®  Operating voltage range: 1.8V — 5.5V
— Minimum 1.8V requirement in flash write operation (ISP/IAP/ICP)

®  Operation frequency range: 32 (max)
— External clock input mode, 0 — 12MHz @ 2.0V - 5.5V, 0 — 25MHz @ 2.4V — 5.5V
— CPUupto 12MHz @ 1.8V — 5.5V, and up to 256MHz @ 2.2V — 5.5V
— CPUupto 36MHz @ 2.7V -5.5V with on-chip CKM

16-Bytes Unique ID code
Operating Temperature:
— Industrial (-40°C to +105°C)*

® Package Types:
— SOPS8 (150 mil): MG82F6D17AS8 (16K)
— SSOP20 (150 mil): MG82F6D17AL20 (16K)
— TSSOP20 (173 mil): MG82F6D17AT20 (16K)
— QFN20 (3 x 3 x 0.55 mm): MG82F6D17AZ20 (16K)

*: Tested by sampling.
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1. General Description

The MG82F6D17 is a single-chip microcontroller based on a high performance 1-T architecture 80C51 CPU that
executes instructions in 1~7 clock cycles (about 6~7 times the rate of a standard 8051 device), and has an 8051
compatible instruction set. Therefore at the same performance as the standard 8051, the MG82F6D17 can operate at a
much lower speed and thereby greatly reduce the power consumption.

The MG82F6D17 has 16K bytes of embedded Flash memory for code and data. The Flash memory can be
programmed either in serial writer mode (via ICP, In-Circuit Programming) or in In-System Programming mode. And, it
also provides the In-Application Programming (IAP) capability. ICP and ISP allow the user to download new code
without removing the microcontroller from the actual end product; IAP means that the device can write non-volatile data
in the Flash memory while the application program is running. There needs no external high voltage for programming
due to its built-in charge-pumping circuitry.

The MG82F6D17 retains all features of the standard 80C52 with 256 bytes of scratch-pad RAM, two external interrupts,
a multi-source 4-level interrupt controller, a serial port (UARTO) and three timer/counters. In addition, the MG82F6D17
has17 I/O port pins, one XRAM of 768 bytes, one extra external interrupts with High/low trigger option, 800KHz 12-bit
ADC, one 16-bit timer, one 8-channel PCA with dead-time controlled PWM, one 8-bit SPI, two TWI/ 12C (TWI0/ 12C0
and STWI/ SI2C), secondary serial port (UART1), keypad interrupt, Watchdog Timer, Real-Time-Clock module, two
Brown-out Detectors, an ECKI external clock input (P6.0), an internal high precision oscillator (IHRCO), an on-chip
clock multiplier (CKM) to generate high speed clock source, an internal low speed RC oscillator (ILRCO) and an
enhanced serial function in UARTO that facilitates multiprocessor communication, LIN bus mode and a speed
improvement mechanism (X2/X4 mode). Support 3 different DMA transfer types, M2P (XRAM to Peripheral), P2M
(Peripheral to XRAM) and P2P (Peripheral to Peripheral) to enhance transfer performance and reduce CPU loading.

The MG82F6D17 has multiple operating modes to reduce the power consumption: idle mode, power down mode, slow
mode, sub-clock mode, RTC mode, watch mode and monitor mode. In the ldle mode the CPU is frozen while the
peripherals and the interrupt system are still operating. In the Power-Down mode the RAM and SFRs’ value are saved
and all other functions are inoperative; most importantly, in the Power-down mode the device can be waked up by many
interrupt or reset sources. In slow mode, the user can further reduce the power consumption by using the 8-bit system
clock pre-scaler to slow down the operating speed. Or select sub-clock mode which clock source is derived from
internal low speed oscillator (ILRCO) for CPU to perform an ultra-low speed operation. The RTC module supports
Real-Time-Clock function in all operating modes. In watch mode, it keeps WDT running in power-down or idle mode
and resumes CPU as an auto-wakeup timer when WDT overflows. Monitor mode provides the Brown-Out detection in
power down mode and resumes CPU when chip VDD reaches the specific detection level.

Additionally, the MG82F6D17 is equipped with the Megawin proprietary On-Chip Debug (OCD) interface for In-Circuit
Emulator (ICE). The OCD interface provides on-chip and in-system non-intrusive debugging without any target
resource occupied. Several operations necessary for an ICE are supported such as Reset, Run, Stop, Step, Run to
Cursor and Breakpoint Setting. The user has no need to prepare any development board during firmware developing or
the socket adapter used in the traditional ICE probe head. All the thing the user needs to do is to prepare a connector
for the dedicated OCD interface. This powerful feature makes the developing very easy for any user.
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2. Block Diagram

Figure 2—1. Block Diagram
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(SOMI) STWI_SDA < , SID)  N— ? P1.7, P2.2, P2.4, P3.0)
4\ BODO | IVR
GPL/CRC16 | BOD1 | 1.4V — VPP

megawin
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3. Special Function Register
3.1. SFR Map (Page 0~F)
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
0 CCAPOH CCAPIH
F8 — P6 CH S R CCAP2H CCAP3H CCAP4H CCAP5H
0 PCAPWMO | PCAPWMI1
FO — B PAOE | Scapwiie T PeAPWMT | PCAPWM2 | PCAPWM3 | PCAPWM4 | PCAPWMS
0 CCAPOL CCAPIL
E8 — P4 CL SaEEED S CCAP2L CCAP3L CCAP4L CCAP5L
EO 2 ACC | WDTCR IFD IFADRH IFADRL IFMT SCMD ISPCR
0 CCAPMO CCAPM1
D8 [ CCON | cmoD alal SalalE CCAPM2 CCAPM3 CCAPM4 CCAPM5
DO 2 PSW SIADR SIDAT SISTA SICON KBPATN KBCON KBMASK
0 [ T2CON_ [ T2MOD RCAP2L RCAP2H TL2 TH2
1 | T3CON | T3MOD RCAP3L RCAP3H TL3 TH3
C8 31 T5coN - TLR5 THRS L5 THS5 CLRL CHRL
4 | T6CON - TLR6 THR6 TL6 TH6
0 XICFG ADCFGO
1 XICFG1 ADCFG1
2 ADCFG2
3 ADCFG3
4 ADCFG4
CO £~ XICON ) - ADGEGE ADCONO ADCDL ADCDH CKCONO
B ADCFG11
C ADCFG12
D ADCFG13
E ADCEG14
0 SADEN/ PWMCR
B8 7| IPOL S0CR1 - - sl CRCODA RTCCR -
0 P4MO - =
1 - — P6MO
BO 5 P3 P3MO P3M1 = e - RTCTM IPOH
3 = PDRVC1 -
A8 2 IE SADDR - - SFRPI EIE1 EIP1L EIP1H
0 AUXR3
1 AUXR4
2 AUXR5
3 AUXR6
AO [ 4 P2 AUXRO AUXR1 AUXR2 AUXR7 EIE2 EIP2L EIP2H
5 AUXRS
6 AUXR9
7 AUXR10
8 AUXR11
9g |0 [ SOCON | SOBUF SOBRT SOBRC SOCFG SOCFG1
1 | SICON | S1BUF S1BRT S1BRC SICFG
0 PIM1 - DMACRO P2MO
1 P2M1 T2MOD1 DMACRO TRENO
2 PAM1 T3MOD1 DMACRO TRLCO
3 P6M1 - DMACRO TSPCO
4 - = DMACRO -
90 | 5 P1 P1MO -- -- DMACRO - BOREV PCON1
6 - = DMACRO =
7 P3FDC - DMACRO -
8 P1FDC = DMACGO =
9 P2FDC = DMADSO =
A P4FDC - - =
88 2 TCON | TMOD TLO TL1 THO TH1 SFIE XRPS
80 2 - SP DPL DPH SPSTAT SPCON SPDAT PCONO
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF

*. User needs to set SFRPI as SFRPI=0x00 ~ 0xOF for SFR page access.
(MCU will not keep SFRPI value in interrupt. User need to keep SFRPI value in software flow.)

megawin
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SFRPI: SFR Page Index Register

SFR Page = 0~F

SFR Address = 0xAC RESET = xxxx-0000
7 6 5 4 3 2 1 0
-- -- -- -- IDX3 IDX2 IDX1 IDX0
W \W \W W R/W R/W R/W R/W

Bit 7~4: Reserved. Software must write “0” on these bits when SFRPI is written.

Bit 3~0: SFR Page Index.

PIDX[3:0] Selected Page
0000 Page O
0001 Page 1
0010 Page 2
0011 Page 3
1111 Page F
megawin Version: 1.00
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3.2. SFR Bit Assignment (Page 0~F)

Table 3—1. SFR Bit Assi

nment (Page 0~F)

SV EEIL DESCRIPTION ADDR | PAGE ' . BIT ADDF\"ESS AND SYMBQL ' . RESET
(HEX) | (HEX) | Bit-7 Bit-6 Bit-5 Bit-4 Bit-3 Bit-2 Bit-1 Bit-0 |VALUE
SP Stack Pointer 8L | OF 7 6 5 4 3 2 1 0 |00000111
DPL Data Pointer Low 82 | OF 7 6 5 4 3 2 1 0 00000000
DPH Data Pointer High 83 | OF 7 6 5 4 3 2 1 0 |00000000
SPSTAT _|SPI Status Register 84 | O.F | SPIF | WCOL | THRF | SPIBSY | MODF — — SPR2_|00000xx0
SPCON _|SPI Control Register 85 | O.F | SSIG | SPEN | DORD | MSTR | CPOL CPHA SPRL | SPRO |00000100
SPDAT __ |SPI Data Register 86 | OF 7 6 5 4 3 2 1 0 |00000000
PCONO __ |Power Control 0 87 | O-F | SMODL | SMODO GF POFO | GFL GFO PD IDL__|00010000
TCON __ |Timer Control 88 | OF | TFL TR1 TFO TRO IEL T1 IEO ITO_|00000000
TMOD __ |Timer Mode 89 | OF | TIGATE | TIC/T | TIM1 | TIMO | TOGATE | TOC/T TOMLI | TOMO |00000000
TLO Timer Low 0 8A | OF 7 6 5 4 3 2 1 0 00000000
TL1 Timer Low 1 8B | OF 7 6 5 4 3 2 1 000000000
THO Timer High 0 8C | OF 7 6 5 4 3 2 1 0 00000000
THL Timer High 1 8D | OF 7 6 5 4 3 2 1 000000000
SFIE System Flag INT En. 8E | O-F | SIDFIE — — RTCFIE — BOFLIE | BOFOIE | WDTFIE |0000x000
XRPS XRAM Page Select 8F | OF - - - — - - 1 0 |xxoo000
P1 Port 1 90 | O-F | P17 P16 P15 = = = P11 P10 |11111111
PIMO P1 Mode Register 0 91 | O-F | PIMO.7 | PIMO0.6 | PIMO.5 - - - PIMO.1 | P1MO.0 |00000000
PIML P1 Mode Register 1 92 0 | PIML7 | PIM16 | PIML5 — — — PIML.1 | PIML.0 | 11111111
P2M1 P2 Mode Register 1 92 1 — — — P2ML4 - P2M1.2 — B FETEEEEE]
P4AM1 P4 Mode Register 1 92 2 | PamL7 — PAML5 | PAML.4 - = — S FETEECEE]
P6M1 P6 Mode Register 1 92 3 — - — — - - P6ML.1 | P6M1.0 |11111111
P3FDC__ |P3 Fast Drv. Ctrl. 92 7 ~ — 5 4 3 — 1 000000000
PIFDC _ |P1 Fast Drv. Ctrl. 92 8 7 6 5 — — — 1 000000000
P2FDC___ |P2 Fast Drv. Ctrl. 92 9 — - — 4 - 2 - — 00000000
P4FDC___ |P4 Fast Drv. Ctrl. 92 A 7 = 5 4 = = = 00000000
T2MOD1 _|Timer2 mode 1 Reg. 93 1 | TL2CS | TF2IG | TL2IS | T2CKS | T2MSL1 | CP2S2 | CP2S1 | CP2S0 |00000000
T3MOD1 |Timer3 mode 1 Reg. 93 2 | TL3CS | TF3IG - T3CKS | T3MS1 | CP3S2 | CP3S1 | CP3S0 |00x00000
DMACRO_|DMA Control Reg. 0 94 | 07 — — — — DMAEO | DMASO DIEO | DCFO |xxx00000
DMACGO |DMA Configured Reg. 0 | 94 8 | PDMAH | PDMAL | CRCWO 0 EXTS10 | EXTSO0 | FAENO | LOOPO |00000000
DMADSO gg’l'eActEi)j;aopath 94 9 | DSS30 | DSS20 | DSS10 | DSS00 | DDS30 | DDS20 | DDS10 | DDS00 [00000000
P2MO P2 Mode Register 0 95 0 — — — P2MO.4 — P2MO0.2 — 00000000
TRENO ;‘2;]?;5:‘8 Enable 95 1 - TR3LE | TR2LE - TR3E TR2E TRIE | TROE [x00x0000
TRLCO ;'g;]?srtsfgoad Control 95 2 - TL3RLC | TL2RLC - T3RLC | T2RLC | TIRLC | TORLC |x00x0000
TSPCO Eg}?srti:oop Control 95 3 - TL3SC | TL2SC - T3sC T25C TISC | TOSC [x00x0000
BOREV _ |Bit Order Reversed 9 | OF 7 6 5 4 3 2 1 0 |00000000
PCON1 _ |Power Control 1 97 | O-F | SWRF | EXRF — RTCF — BOFL BOFO | WDTF |0000x000
SOCON  |Serial 0 Control 98 0 S/'\Ifgo SM10 | SM20 | RENO | TBSO RB8O TIO RIO  |00000000
SICON _ |Serial 1 Control 98 1 SMOL | SMIL SM21 | REN1 | TB8L RBSL TiL RIL_ |00000000
SOBUF Serial 0 Buffer 99 0 N4 .6 5 4 .3 2 1 .0 XXXXXXXX
S1BUF Serial 1 Buffer 99 1 N4 .6 5 4 .3 2 1 .0 XXXXXXXX
SOBRT _ |S0 Baud-Rate Timer 9A 0 7 6 5 4 3 7 1 0 00000000
SIBRT _ |S1 Baud-Rate Timer 9A 1 7 6 5 4 3 7 1 000000000
SOBRC _ |SO Baud-Rate Counter | 9B 0 7 6 5 4 3 P 1 0 |00000000
S1IBRC _ |S1 Baud-Rate Counter | 9B 1 7 6 5 4 3 7 1 000000000
SOCFG S0 Configuration 9C 0 URTS | SMOD2 | URMOX3 | SM30 | SODOR BTI UTIE | SMOD3 |00001000
SICFG _ |S1 Configuration 9C 1 SM31 | SIMOX3 | SIDOR | SITR | SIMODL| S1TX12 | SICKOE | SITME |00100000
SOCFG1 (?_?Ncggg?“ra“on ! 9D | 0 | SBFO | TXERO | SOSB16 | ATBRO | TXRXO | SYNCO - - |000000xx
P2 Port 2 A0 | OF = = = P2.4 = P2.2 = S FETEEEEE]
AUXRO __ |Auxiliary Register 0 AL | O-F | P60OCL | P6OOCO | P6OFD | PBKF - — INTIH | INTOH |00000000
AUXRL _ |Auxiliary Register 1 A2 | OF — — CRCDS1 |CRCDS0| - — — DPS_|00000000
AUXR2 _ |Auxiliary Register 2 A3 | OF | STAF | STOF — — TIX12 TOX12 | TLCKOE | TOCKOE [00000000
AUXR3 _ |Auxiliary Register 3 A4 0 | TOPSL | TOPSO | BPOCL | BPOCO | SOPSO | TWIPSL | TWIPSO | TOXL |00000000
AUXR4 _ |Auxiliary Register 4 A4 1 | T2PS1 | T2PS0 | T1PSL | T1PSO — - - — 00000000
AUXR5 __ |Auxiliary Register 5 A4 2 | COIC4S0 | COIC2S0 | COPPS1 |COPPSO| - COPSO | ECIPSO |COCOPS|00000000
AUXR6 _ |Auxiliary Register 6 A4 3 |KBI4PS1 | KBI4PSO | KBIGPSO |KBI2PSO| T3FCS | T2FCS | SnMIPS |SOCOPS|00000000
AUXR7 __|Auxiliary Register 7 A4 4 POE5 | POE4 | COCKOE | SPIOMO - - — — 11000000
AUXR8 _ |Auxiliary Register 8 A4 5 POE7 | POE6 | COPPS2 — | KBIOPSO| S1COPS — 11000000
AUXR9 _ |Auxiliary Register 9 A4 6 — ~ T1G1 | TOGL | COFDC1| COFDCO | S1PS1 | S1PSO |00000000
AUXR10 |Aux. Register 10 A4 7 - - — SPIPSO | SOPS1 — TWICF | PAA |00000000
AUXR1L |Aux. Register 11 A4 8 | P30AM = = = = = COMO_ | COOFS 00000000
EIE2 Extended INT Enable 2 | A5 | OF — — — — — — — ET3  |x00oxx0
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ADDR | PAGE BIT ADDRESS AND SYMBOL RESET
SYMBOL DESCRIPTION (HEX) | (HEX) | Bit-7 Bit-6 Bit-5 Bit-4 Bit-3 Bit-2 Bit-1 Bit-0 |VALUE
EIP2L Ext. INT Priority 2 Low A6 0-F -- -- -- -- -- -- -- PT3L  [xxxxxxx0
EIP2H Ext. INT Priority 2 High | A7 0-F -- -- -- -- -- -- -- PT3H [xxxxxxx0
IE Interrupt Enable A8 0-F EA EDMA ET2 ESO ET1 EX1 ETO EX0 [00000000
SADDR |Slave Address A9 0-F 7 .6 5 A 3 2 1 .0 |00000000
SFRPI SFR Page Index AC | OF - - - - IDX3 IDX2 IDX1 IDX0 [xxx00000
EIE1 Extended INT Enablel | AD | O-F - ETWIO EKB ES1 ESF EPCA EADC ESPI (00000000
EIP1L Ext. INT Priority 1 Low AE | O-F -- PTWIOL | PKBL PS1L PSFL PPCAL PADCL | PSPIL [00000000
EIP1H Ext. INT Priority 1 High | AF | O-F - PTWIOH | PKBH PS1H PSFH PPCAH PADCH | PSPIH [00000000
P3 Port 3 BO 0-F = = P3.5 P3.4 P3.3 = P3.1 P3.0 [11111111
P3MO0 P3 Mode Register 0 Bl 0-F - - P3M0.5 | P3M0.4 | P3M0.3 - P3M0.1 | P3M0.0 [00000000
P3M1 P3 Mode Register 1 B2 0-F - - P3M1.5 | P3M1.4 | P3M1.3 - P3M1.1 | P3M1.0 [00000000
P4AMO P4 Mode Register 0 B3 0 P4MO.7 = PAMO.5 | PAMO.4 = = = - [10110000
PDRVCO |Port Driving Control 0 B4 2 P3DC1 | P3DCO | P2DC1 | P2DCO | P1DC1 P1DCO -- - |00000000
PDRVC1 |Port Driving Control 1 B4 3 -- -- -- -- -- -- PADC1 -- XxX0xx00
P6MO P6 Mode Register O B5 1 = = = = = = P6MO0.1 | P6MO0.0 [00000000
RTCTM  |RTC Timer Register B6 0-F |RTCCS1 |RTCCSO |[RTCCT5 |RTCCT4 |[RTCCT3 |RTCCT2 RTCCT1 |RTCCTO [01111111
IPOH Interrupt Priority 0 High | B7 0-F -- PX2H PT2H PSH PT1H PX1H PTOH PXOH |00000000
IPOL Interrupt Priority Low B8 0-F = PX2L PT2L PSL PT1L PX1L PTOL PXOL [00000000
SADEN [Slave Address Mask B9 0-F 7 6 5 4 3 2 1 .0 |00000000
SOCR1 SO Control 1 B9 0-F SOTR | SOTX12 | SOTCK | SORCK | SOCKOE| ARTE - - |00000000
PWMCR [PWM Control Reg. BC 0 PCAE EXDT PBKM |PBKE1.1| PBKE1.0| PBKEO0.2 |PBKEO.1 [PBKE0.0[00000000
PDTCRA |PWM Dead-Time BC 1 | DTPSL | DTPSO | DTS5 DT.4 DT.3 DT.2 DT.1 DT.0 |00000000
Control Reg. -A
CRCODA |CRCO Data Port BD | OF 7 6 5 4 3 2 1 .0 |00000000
RTCCR  |RTC Control Reg. BE | O-F RTCE RTCO | RTCRL5 |RTCRL4| RTCRL3 | RTCRL2 | RTCRL1 |RTCRLO|[00111111
XICON External INT Control Co | O-F = = = = INT2H EX2 IE2 IT2  [xxxx0000
XICFG Ext. INT. Configured C1 0 | INTLIS1 | INT1ISO | INTOIS1 | INTOISO = X2FLT X1FLT | XOFLT [00000000
XICFG1  |Ext. INT. Configured 1 C1 1 [ INT2IS2 | INTOIS2 | INT2IS1 [INT2ISO = X2FLT1 | X1FLT1 | XOFLT1 [00000000
ADCFGO |ADC Configuration 0 C3 0 |ADCKS2|ADCKS1 | ADCKSO | ADRJ | ACHS SMPF ADTM1 | ADTMO [00000000
ADCFG1 |ADC Configuration 1 C3 1 IGADCI | EADCWI | SMPFIE | SIGN | AOS.3 AOS.2 AOS.1 | AOS.0 [00000000
ADCFG2 |ADC Configuration 2 C3 2 SHT.7 SHT.6 SHT.5 SHT.4 | SHT.3 SHT.2 SHT.1 | SHT.0 [00000000
ADCFG3 |ADC Configuration 3 C3 3 ADPS1 | ADPSO - - ARES1 ARESO ADESO - |010000xx
ADCFG4 |ADC Configuration 4 C3 4 -- ADWMO | ADTM3 | ADTM2 -- -- DBSD - [0000xx00
ADCFG5 |ADC Configuration 5 C3 5 | ASCE.7 | ASCE.6 | ASCE.5 | ASCE.4 | ASCE.3 | ASCE.2 | ASCE.1 | ASCE.O [00000000
ADCFG11 |ADC Configuration 11 C3 B WHB.3 | WHB.2 | WHB.1 | WHB.0 1 1 1 1 11111111
ADCFG12 |ADC Configuration 12 C3 C | WHB.11 | WHB.10 | WHB.9 | WHB.8 | WHB.7 WHB.6 WHB.5 | WHB.4 [11111111
ADCFG13 |ADC Configuration 13 C3 D WLB.3 | WLB.2 | WLB.1 | WLB.O 0 0 0 0 |00000000
ADCFG14 |ADC Configuration 14 C3 E |wLB11l | wiB.10 | WLB9 | wWLB.8 | WLB.7 WLB.6 WLB.5 | WLB.4 [00000000
ADCONO |ADC Control 0 C4 | 0O-F | ADCEN | ADCWI -- ADCI ADCS CHS2 CHS1 | CHSO [0x000000
ADCDL  |ADC Data Low C5 | 0-F | ADCV.3 | ADCV.2 | ADCV.1 | ADCV.0 -- -- -- - [0000xxxx
ADCDH  |ADC Data High C6 | O-F |ADCV.11|ADCV.10| ADCV.9 | ADCV.8 | ADCV.7 | ADCV.6 | ADCV.5 | ADCV.4 00000000
CKCONO |Clock Control 0 C7 0-F AFS ENCKM | CKMIS1 | CKMISO| CCKS SCKS2 SCKS1 | SCKSO [00010000
T2CON  |Timer 2 Control Reg. cs 0 TF2 EXF2 F;%f’ 'Trflz_lKE/ EXEN2 TR2 C/T2 | CP/RL2 |00000000
T3CON  [Timer 3 Control Reg. C8 1 TF3 EXF3 TF3L TL3IE | EXEN3 TR3 C/T3 | CP/RL3 00000000
T5CON  |Timer 5 Control Reg. C8 3 TF5 - T5CKS1 | T5CKSO| TS5IE TR5 T5GAT1 | TSGATO [00000000
T6CON  [Timer 6 Control Reg. C8 4 TF6 = T6CKS1 | T6CKSO| T6IE TR6 T6GAT1 | T6GATO[00000000
T2MOD  [Timer 2 mode Reg. o) 0 T2SPL | TL2X12 | T2EXH | T2X12 | TR2L TR2LC T20E | T2MS0 00000000
T3MOD  [Timer 3 mode Reg. C9 1 T3SPL | TL3X12 | T3EXH | T3X12 | TR3L TR3LC T30E | T3MS0 |00000000
RCAP2L [Timer2 Capture Low CA 0 7 .6 5 4 3 2 1 .0 |00000000
RCAP3L |Timer3 Capture Low CA 1 7 .6 5 A 3 2 1 .0 |00000000
TLR5 TL5 reload Reg. CA 3 7 6 5 4 3 2 1 .0 |00000000
TLR6 TL6 reload Reg. CA 4 7 .6 5 4 3 2 1 .0 [00000000
RCAP2H [Timer2 Capture High CB 0 7 .6 5 4 3 2 1 .0 |00000000
RCAP3H [Timer3 Capture High CB 1 7 6 5 4 3 2 1 .0 |00000000
THR5 TH5 reload Reg. CB 3 7 .6 5 A 3 2 1 .0 |00000000
THR6 TH6 reload Reg. CB 4 7 .6 5 4 3 2 1 .0 [00000000
TL2 Timer Low 2 cC 0 7 .6 5 4 3 2 1 .0 [00000000
TL3 Timer Low 3 CcC 1 7 6 5 4 3 2 1 .0 |00000000
TL5 Timer Low 5 cC 3 7 .6 5 4 3 2 1 .0 |00000000
TL6 Timer Low 6 cC 4 7 .6 5 4 3 2 1 .0 [00000000
TH2 Timer High 2 CD 0 7 .6 5 4 3 2 1 .0 |00000000
TH3 Timer High 3 CD 1 7 .6 5 A 3 2 1 .0 |00000000
TH5 Timer High 5 CD 3 7 6 5 4 3 2 1 .0 |00000000
TH6 Timer High 6 CD 4 7 .6 5 4 3 2 1 .0 |00000000
CLRL CL Reload register CE | O-F 7 .6 5 A 3 2 1 .0 |00000000
CHRL CH Reload register CF | OF 7 6 5 4 3 2 1 .0 |00000000
PSW Program Status Word DO | O-F CY AC FO RS1 RSO oV F1 P  |00000000
SIADR TWIO Address Reg. D1 | O-F 7 .6 5 A 3 .2 1 GC |00000000
SIDAT TWIO Data Reg. D2 0-F 7 .6 5 A 3 2 1 .0 |00000000
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ADDR | PAGE BIT ADDRESS AND SYMBOL RESET
SYMBOL DESCRIPTION (HEX) | (HEX) | Bit-7 Bit-6 Bit-5 Bit-4 Bit-3 Bit-2 Bit-1 Bit-0 |VALUE
SISTA __|TWIO Status Reg. D3 | OF 7 6 5 4 3 2 1 0 |11111000
SICON __|TWIO Control Reg. D4 | OF | CR2 ENSI STA STO S| AA CRL CRO_|00000000
KBPATN _|Keypad Pattern D5 | OF 7 6 5 4 3 2 1 0 |11l
KBCON  |Keypad Control D6 | 0-F | KBCS1 | KBCSO | KBES - - - PéTE'L'— KBIF 00000001
KBMASK _|Keypad Int. Mask D7 | OF 7 6 5 4 3 2 1 0 |00000000
CCON _|PCA Control Reg. D8 | OF CF CR CCF5 | CCF4 | CCF3 CCF2 CCFL | CCFO |00000000
CMOD __|PCA Mode Reg. D9 | OF | CIDL | BME4 | BME2 | BMEO | CPS2 CPS1 CPSO | ECF |00000000
CCAPMO_|PCA ModuleO Mode DA | 0 DTEO | ECOMO | CAPPO | CAPNO | MATO TOGO PWMO0 | ECCFO |00000000
CCAPM6_|PCA Module6 Mode DA | 1 BME6 | ECOMG - CAPN6 | MAT6 TOG6 PWM6 | ECCF6 |00xx0000
CCAPM1 |PCA Modulel Mode DB | O ~ ECOML | CAPPL | CAPNL | MATL TOG1 PWM1 | ECCF1 [x0000000
CCAPM7 |PCA Module7 Mode DB 1 = ECOM7 = CAPN7 | MAT7 TOG7 PWM7 | ECCF7 |xOxx0000
CCAPM2_|PCA Module2 Mode DC | O-F | DTE2 | ECOM2 | CAPP2 | CAPN2 | MAT2 TOG2 PWM2 | ECCF2 |00000000
CCAPM3_|PCA Module3 Mode DD | OF ~ ECOM3 | CAPP3 | CAPN3 | MAT3 TOG3 PWM3 | ECCF3 |x0000000
CCAPM4 |PCA Module4 Mode DE | O-F | DTE4 | ECOM4 | CAPP4 | CAPN4 | MAT4 TOG4 PWM4 | ECCF4 |00000000
CCAPM5 _|PCA Module5 Mode DF | OF ~ ECOM5 | CAPP5 | CAPN5 | MAT5 TOG5 PWM5 | ECCF5 |x0000000
ACC Accumulator EO | OF | ACC7 | ACC6 | ACC5 | ACC4 | ACC3 | ACC2 | ACC.1 | ACC.0 |00000000
WDTCR _|WDT Control register EL | OF | WREN | NSW ENW | CLRW | WIDL PS2 PS1 PS0O_|00000000
IFD ISP Flash data E2 | OF 7 6 5 4 3 2 1 0 |11
IFADRH _|ISP Flash Addr. High E3 | OF 7 6 5 4 3 2 1 .0 |00000000
IFADRL __|ISP Flash Addr. Low E4 | OF 7 6 5 4 3 2 1 .0 |00000000
IEMT ISP Mode Table E5 | OF | MS.7 - - - MS.3 MS.2 MS.1 | MS.0 |00000000
SCMD __ |ISP Serial Command E6 | OF 7 6 5 4 3 2 1 0 oooooax
ISPCR__|ISP Control Register E7 | OF | ISPEN | SWBS | SRST | CFAIL - — — —|00000xxx
P4 Port 4 E8 | OF | P47 — P45 P4.4 - = = S FEECEELE]
CL PCA base timer Low E9 | OF 7 6 5 4 3 2 1 000000000
CCAPOL _|PCAmodule0 capture Low| EA | 0 7 6 5 4 3 2 1 .0 |00000000
CCAP6L _|PCAmodule6 capture Low| EA | 1 7 6 5 4 3 7 1 .0 |00000000
CCAP1L |PCAmodulel capture Low| EB | 0 7 6 5 4 3 2 1 .0 |00000000
CCAP7L _|PCAmodule7 capture Low| EB 1 7 6 5 4 3 7 1 .0 |00000000
CCAP2L _|PCAmodule? capture Low| EC | O-F 7 6 5 4 3 2 1 .0 |00000000
CCAP3L _|PCAmodule3 capture Low| ED | OF 7 6 5 4 3 2 1 .0 |00000000
CCAP4L _|PCA module4 capture Low| EE | O-F 7 6 5 4 3 2 1 .0 |00000000
CCAP5L__|PCAmoduleb capture Low| EF | O-F 7 6 5 4 3 2 1 .0 |00000000
B B Register FO | OF B7 B6 B5 B4 B3 B.2 B.1 B.0_ 00000000
PWM Additional Output
PAOE Enable F1 | O-F | POE3 | POE2B | POE2A | POE2 | POE1 | POEOB | POEOA | POEO |10011001
PCAPWMO|PCA PWMO Mode F2 0 | PORSI | PORSO - - - POINV | ECAPOH | ECAPOL |00xxx000
PCAPWM6|PCA PWM6 Mode F2 1 | P6RSL | P6RSO ~ ~ CCF6 P6INV__ | ECAP6H | ECAP6L |00xx0000
PCAPWML|PCA PWM1 Mode F3 0 | PIRSL | P1RSO = = ~ P1INV | ECAP1H | ECAPLL |00xxx000
PCAPWM?7|PCA PWM7 Mode F3 1 | P7RSL | P7RSO - - CCF7 P7INV | ECAP7H | ECAP7L |00xx0000
PCAPWM2|PCA PWM2 Mode F4 | OF | P2RSL | P2RSO ~ ~ ~ P2INV__| ECAP2H | ECAP2L |00xxx000
PCAPWM3|PCA PWM3 Mode F5 | O-F | P3RS1 | P3RS0 - - - P3INV__| ECAP3H | ECAP3L |00xxx000
PCAPWMA4|PCA PWM4 Mode F6 | O-F | P4RSL | P4RSO ~ ~ ~ P4INV__| ECAP4H | ECAPAL |00xxx000
PCAPWMS5|PCA PWM5 Mode F7 | O-F | P5RS1 | P5RSO ~ ~ ~ P5INV__| ECAP5H | ECAP5L |00xxx000
P6 Port 6 F8 | OF ~ — ~ ~ ~ — P6.1 P6.0 |oxx1L11L
CH PCA base timer High F9 | OF 7 5 1 000000000
CCAPOH Ezﬁ METHEDERLTE | oy ) g 7 & 5 3 2 1 0 |00000000
CCAP6H E%ﬁ Module6 capture FA 1 7 6 5 4 3 2 1 .0 |00000000
CCAP1H Egﬁ Module1 capture FB 0 7 6 5 4 3 2 1 .0 |00000000
CCAP7H Egﬁ dellETesllie ) g g 7 6 5 4 3 2 1 0 |00000000
CCAP2H E'%ﬁ Module2 capture | p | o 7 6 5 4 3 2 1 0 |00000000
CCAP3H Egﬁ Module3 capture FD | OF 7 6 5 4 3 2 1 .0 |00000000
CCAP4H Ezﬁ Module4 capture FE | OF 7 6 5 4 3 2 1 0 |00000000
CCAPS5H Ezﬁ Module5 capture | o | o p 7 6 5 4 3 2 1 0 |00000000
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3.3. Auxiliary SFR Map (Page P)

MGB82F6D17 has an auxiliary SFR page which is indexed by page P and the SFRs’ write is a different way from
standard 8051 SFR page. The registers in auxiliary SFR map are addressed by IFMT and SCMD like ISP/IAP access
flow. Page P has 256 bytes space that can target to 11 physical bytes and 6 logical bytes. IAPLB, CKCON2,
CKCONS3, CKCON4, CKCON5, PCON2, PCON3, SPCONO, DCONO, RTCTM and RTCCR. The 6 logical bytes include
PCONQO, PCON1, CKCONO, WDTCR, P4 and P6. Access on the 6 logical bytes gets the coherence content with the
same SFR in Page 0~F. Please refer Section “29 Page P SFR Access” for more detail information.

Table 3-2. Auxiliary SFR Map (Page P)

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F

F8 P6 - - - - ~ - -

FO - - - - - - - -

E8 P4

EO - WDTCR - - - - - -

D8 - - - - - - - -

DO - - - - - - - -

C8 - - - - - - -

co - - - - - - - CKCONO

BS - - - - - - - -

BO - - - - - - - -

A8 - - - - - - - -

AO - - - - - - - -

98 - - - - - - -

90 - - - - - - - PCON1

88 - - - - - - -

80 - - - - - - - PCONO

78 - - - - - - - -

70 - - - - - - - -

68 - - - - - - - -

60 - - - - - - - -

58 - - - -

50

48 SPCONO -

40 CKCON2 | CKCON3 | CKCON4 | CKCON5 PCON2 PCON3 - -

38 - - - - - - - -

30 - - - - - - - -

28 - - - - - - - -

20 - - - - - - - -

18 - - - - - - - -

10 - - - - - - - -

08 - - -

00 - - - IAPLB - - - -
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3.4. Auxiliary SFR Bit Assignment (Page P)

Table 3—3. Auxiliary SFR Bit Assignment (Page P)

SYMBOL [DESCRIPTION [ADDR _ , BIT ADDR_ESS ANI_D SYMBO,L , _ ]
Bit7 | Bit6 | Bit5 | Bit4 | Bit-3 | Bit2 | Bitl Bit-0 | VALUE
Physical Bytes
IAPLB 'BAOF:"';ge‘:‘:y 03H | IAPLB6 | IAPLB5 | IAPLB4 | IAPLB3 | IAPLB2 | IAPLB1 | IAPLBO 0
CKCON2  [Clock Control 2 [ 40H - - - IHRCOE | MCKS1 | MCKS0 | 0oscs1 | 0scso [0001-0000
CKCON3 _[Clock Control 3 | 41H [WDTCS1|[ WDTCS0| FWKP | WDTFS [ MCKD1 | MCKDO - - 00000000
CKCON4 [Clock Control 4 [42H| RCSS2 | RCSS1 | RCcSso [ RPSC2 | RPSC1 | RPSCO [ RTCCS3 | RTCCS2 (00000000
CKCON5  [Clock Control 5 [ 43H - - - - - - - CKMSO0 [00000000
PCON2 Power Control 2 | 44H [AWBOD1 0 BO1S1 | BO1S0 | BOIRE | EBOD1 | BOORE 1 0000x1x1
PCON3 Power Control 3 [45H] IVREN 0 0 0 0 0 0 0 00000000
SPCONO ggfftrol 0 Page| 4en - P6CTL | PACTL | WRCTL - CKCTLO | PWCTL1 | PWCTLO [00000000
DCONO Device Control 0 [4CH| HSE IAPO HSE1 - - IORCTL | RSTIO | OCDE [100xx011
RTCCR RTC Control Reg.| 54H | RTCE RTCO [ RTCRL5 | RTCRL4 | RTCRL3 [ RTCRL2 | RTCRL1 | RTCRLO [00111111
RTCTM EZ; STt'e":er 55H | RTCCS1 | RTCCSO0 | RTCCT5 | RTCCT4 | RTCCT3 | RTCCT2 | RTCCT1 | RTCCTO (01111111
Logical Bytes
PCONO Power Control 0 [87H[ SMOD1 | SMODO GF POF0 GF1 GFO0 PD IDL  [00010000
PCON1 Power Control 1 [97H] SWRF | EXRF - RTCF - BOF1 BOFO WDTF _ [0000x000
CKCONO [Clock Control 0 [C7H] AFS | ENCKM | CKMIS1 | CKMISO | CCKS | SCKS2 | SCKS1 | SCKSO [00010000
wpTcr  |Watch-dog-timer | gyt ey | Nsw ENW | CLRW | wiDL PS2 PS1 PSO  |00000000
Control register
P4 Port 4 ESH| P47 - P4.5 P4.4 - - - - 1Ix11xx11
P6 Port 6 F8H -- -- -- - - -- P6.1 P6.0 XXXXXX11
Sample Code of Page-P SFR write:
IFADRH = 0x00;
ISPCR = ISPEN; /lenable IAP/ISP
IFMT = MS2; /l Page-P write, IFMT =0x04
IFADRL = SPCONO; //Set Page-P SFR address
IFD |= CKCTLO; I/l set CKCTLO
SCMD = 0x46; I
SCMD = 0xB9; 1
IFMT = Flash_Standby; /I |AP/ISP standby, IFMT =0x00
ISPCR &= ~ISPEN;
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4. Pin Configurations

4.1. Package Instruction

Figure 4-1. SSOP20 Top View

(S1CKO/PWMOB/TWIO_SDA/TXD1/NINT1/KBI5/PWM2B/PWM7/SIMI) P6.1 |
(T2CKO/T2/PWMOA/TWIO_SCL/RXDO/NINTO/KBI4/PWM2A/PWM6/ICKO/ECKI) P6.0 [
Vss [

VRO ]

VDD []

(NINT1/RXD1/T2CKO/T2/KBIO/AINO) P1.0 (]

(NINT2/nINTO/TXDL/T2EX/KBI1/AINL) P1.1 [

(NINT1/KBI4/MOSI/KBI5/AINS) P1.5 ]

(ECI/NINT2/PWMOA/SOMI/MISO/KBI6/AING) P1.6 [
(T1CKO/T1L/TOCKO/TO/NSS/RXDO/NINTO/PWMOB/CEX4/SPICLK/KBI7/AINT) P1.7 [

© ® N O G A wWNRQ

=
5]

SSOP20

[] P4.5 (OCD_SDA/NINTO/RTCKO/TXDO/TXD1/S1CKO/T1L/TICKO/T2/T2CKO)

[] P4.4 (OCD_SCL/nINT2/BEEP/ECI/RXDO/RXD1/TO/TOCKO/T2EX)

[ RST (P4.7/COCKO/SOCKO/S1CKO/KBIO/NINTO/SIMI)

[ P3.5 (TL/T1ICKO/CEXS5/T6/KBI3/KBIS/NINTL/TXD1/MOSI/PWM2B/T2EX)

[] P3.4 (TO/TOCKO/CEX3/T3EX/T5/KBI2/KBI4/NINTO/NINT1/RXD1/MISO/PWM2A)

[ P3.3 (NINT1/KBI4/CEX1/nSS/T3/T3CKO/KBI1/KBIS/NINT2/SOMI/SPICLK/COCKO/SOCKO/T1/T1CKO)
[ P3.1 (TXDO/KBI3/TWIO_SCL/KBI7/NINT1/RXDO/TWIO_SDA/CEXA/PWM7/T2EX)

[ P3.0 (AIN4/RXDO/KBI2/TWIO_SDA/KBI6/NINTO/NINT2/TXDO/TWIO_SCL/CEX0/PWM6/T2/T2CKO)
[ P2.4 (AIN3/CEX2/KBI3/nINT1/TWIO_SDA)

[] P2.2 (AIN2/CEXO/KBI2/nINTO/TXDO/TWIO_SCL/TO/TOCKO)

Figure 4-2. TSSOP20 Top View

(S1CKO/PWMOB/TWIO_SDA/TXD1/nINT1/KBIS/PWM2BIPWM7/SIMI) P6.1 ]
(T2CKO/T2/PWMOA/TWIO_SCL/RXDO/NINTO/KBI4/PWM2AIPWME/ICKO/ECKI) P6.0 ]
vss ]

VRO []

VDD [

(nINT1/RXDL/T2CKO/T2/KBIO/AING) P1.0 [

(NINT2/NINTO/TXDUT2EX/KBI1/AINL) P1.1 (]

(NINT1/KBI4/MOSI/KBIS/AINS) P1.5 ]

(ECI/NINT2/PWMOA/SOMI/MISO/KBIG/AING) P1.6 []
(TLCKO/IT1/TOCKO/TO/NSS/RXDO/NINTO/PWMOBICEX4/SPICLK/KBI7/AINT) P1.7 ]

© ® N O o A wWNRQ

=
5]

TSSOP20

[ P4.5 (OCD_SDA/NINTO/RTCKO/TXDO/TXD1/S1ICKO/T1/TICKO/T2/T2CKO)

[ P4.4 (OCD_SCL/NINT2/BEEP/ECI/RXDO/RXD1/TO/TOCKO/T2EX)

[] RST (P4.7/COCKO/SOCKO/S1CKO/KBIO/NINTO/SIMI)

[] P3.5 (TU/T1ICKO/CEX5/T6/KBI3/KBIS/NINTL/TXD1/MOSI/PWM2B/T2EX)

[ P3.4 (TO/TOCKO/CEX3/T3EX/T5/KBI2/KBI4/NINTO/NINT1/RXD1/MISO/PWM2A)

[] P3.3 (nINT1/KBI4/CEX1/nSS/T3/T3CKO/KBI1/KBI5/NINT2/SOMI/SPICLK/COCKO/SOCKO/T1/T1CKO)
[ P3.1 (TXDO/KBI3/TWIO_SCL/KBI7/NINT1/RXDO/TWIO_SDA/CEXA/PWM7/T2EX)

[ P3.0 (AIN4/RXDO/KBI2/TWIO_SDA/KBI6/NINTO/NINT2/TXDO/TWIO_SCL/CEX0/PWM6/T2/T2CKO)
[ P2.4 (AIN3/CEX2/KBI3/nINT1/TWIO_SDA)

[ P2.2 (AIN2/CEXO/KBI2/NINTO/TXDO/TWIO_SCL/TO/TOCKO)

Figure 4-3. QFN20 Top View

P3.0

RST
P4.4 |
P45 |
P6.1 |
P6.0

i

o
vss []1
VRO [ 2
VDD [ 3
(T2CKO/T2/PWMB/CEXO/TWIO_SCL/TXDO/MINT2/nINTO/KBIGTWIO_SDA/KBI2/RXDO/AINA) P3.0 (] 4

Note: For MG82F6D17AS8 SOP8

P2.4
P2.2
P1.7
P1.6
P1.5

-

-

o

[J P4.5 (OCD_SDA/NINTO/RTCKO/TXDO/TXD1/S1CKO/T1/TICKO/T2/T2CKO)

[J P4.4 (OCD_SCL/nINT2/BEEP/ECI/RXDO/RXD1/TO/TOCKO/T2EX)

[ P3.3 (nINT1/KBI4/CEX1/nSS/T3/T3CKO/KBI1/KBI5/NINT2/SOMI/SPICLK/COCKO/SOCKO/T1/TICKO)
[J P3.1 (TXDO/KBI3/TWIO_SCL/KBI7/NINT1/RXDO/TWIO_SDA/CEX4/PWM7/T2EX)

oo N

1. Does not support OCD ICE or ICP, reference “32.3 ICP and OCD Interface Circuit” for

detail.

2. P4.4 and P4.5 is used for OCD function as default mode, please disable OCD_ICE in

the initial step of the firmware.

megawin
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4.2. Pin Description
Table 4-1. Pin Description

PIN NUMBER e
MNEMONIC | 20-Pin 20-Pin 20-Pin | 8-Pin | 1vpE DESCRIPTION
SSOP TSSOP QFN SOP
P1.0 * Port 1.0.
(AINO) * AINO: ADC channel-0 analog input.
(KBIO) 6 6 4 /o * KBIO: keypad input O.
(T2) * T2: Timer/Counter 2 external clock input.
(T2CKO) * T2CKO: Timer 2 programmable clock output.
(RXD1) * RXD1: UART1 serial input port.
P1.1 *Port 1.1.
(AIN1) * AIN1: ADC channel-1 analog input.
(KBI1) 7 7 5 /0 * KBI1: keypad input 1.
(T2EX) * T2EX: Timer/Counter 2 external control input.
(TXD1) * TXD1: UART1 serial output port.
P1.5 * Port 1.5.
(AIN5) 8 8 6 /O * AIN5: ADC channel-5 analog input.
(KBI5) * KBI5: keypad input 5.
(MOSI) * MOSI: SPI master out & slave in.
P1.6 * Port 1.6.
(AING) * AIN6: ADC channel-6 analog input.
(KBI6) 9 9 7 /o * KBI6: keypad input 6.
(MISO) * MISO: SPI master in & slave out.
(Somi) * SOMI: Serial Port 0 SPI Master mode data Input.
(PWMOA) * PWMOA: PCA PWMO output sub-channel A.
P1.7 *Port 1.7.
(AIN7) * AIN7: ADC channel-7 analog input.
(KBI7) 10 10 8 /O * KBI7: keypad input 7.
(SPICLK) * SPICLK: SPI clock, output for master and input for slave.
(CEX4) * CEX4: PCAO module-4 external 1/0.
(PWMOB) * PWMOB: PCAO PWMO output sub-channel B.
P2.2 * Port 2.2.
(AIN2) 11 11 9 1/0 * AIN2: ADC channel-2 analog input.
(CEX0) * CEX0: PCAO module-0 external 1/0.
P2.4 * Port 2.4.
(AIN3) 12 12 10 110 * AIN3: ADC channel-3 analog input.
(CEX2) * CEX2: PCAO module-2 external 1/0.
P3.0 * Port 3.0.
(AIN4) * AIN4: ADC channel-4 analog input.
(RXDO0) 13 13 11 4 110 * RXDO : UARTO serial input port.
(KBI2) * KBI2: keypad input 2.
(TWIO_SDA) * TWIO_SDA: serial data of TWI0/ 12C0.
P3.1 * Port 3.1.
(TXDO) * TXDO : UARTO serial output port.
(KBI3) 14 14 12 5 Vo * KBI3: keypad input 3.
(TWI0_SCL) * TWIOQ_SCL.: serial clock of TWI0/ 12CQ.
P3.3 * Port 3.3.
(nINT1) * nINT1: external interrupt 1 input.
(KBI4) * KBI4: keypad input 4.
(CEX1) 15 15 13 6 110 * CEX1: PCAO module-1 external 1/0.
(nSS) *nSS: SPI Slave select.
(T3) * T3: Timer/Counter 3 external clock input.
(T3CKO) * T3CKO: Timer 3 programmable clock output.
P3.4 * Port 3.4.
(TO) * TO: Timer/Counter 0 external input.
(TOCKO) 16 16 14 /O * TOCKO: Timer 0 programmable clock output.
(CEX3) * CEX3: PCAO module-3 external 1/0.
(T3EX) * T3EX: Timer/Counter 3 external control input.
(T5) * T5: Timer/Counter 5 external clock input.
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PIN NUMBER e
MNEMONIC | 20-Pin | 20-Pin | 20-Pin | 8-Pin TYPE DESCRIPTION
SSOP TSSOP QFN SOP
P3.5 * Port 3.5.
(T1) * T1: Timer/Counter 1 external input.
(T1CKO) 17 17 15 110 * T1CKO: Timer 1 programmable clock output.
(CEX5) * CEX5: PCAO module-5 external 1/0.
(T6) * T6: Timer/Counter 6 external clock input.
P4.4 * Port 4.4.
(OCD_SCL) * OCD_SCL: OCD interface, serial clock. (Need to disable by
(nINT2) firmware of MG82F6D17AS8 SOP8)
(BEEP) 19 19 1 7 Vo * nINT2: external interrupt 2 input.
(ECI) * BEEP: Beeper output.
* ECI: PCA external clock input.
P4.5 * Port 4.5.
(OCD_SDA) * OCD_SDA: OCD interface, serial data. (Need to disable by
(nINTO) 20 20 18 8 1/0 firmware of MG82F6D17AS8 SOP8)
(RTCKO) * nINTO: external interrupt O input.
* RTCKO: RTC programmable clock output.
P6.0 * Port 6.0.
(ECKI) 110 * ECKI: In external clock input mode, this is clock input pin.
(ICKO) 2 2 20 | * |CKO: Internal Clock (MCK) Output.
(PWM6) (0] * PWM6: PCAO module-6 PWM6 output.
(PWM2A) * PWM2A: PCAO PWM2 output sub-channel A.
P6.1 *Port 6.1.
(S1MI) 1 1 19 e, * S1MI: Serial Port 1 SPI Master mode data Input.
(PWM7) * PWM7: PCAO module-7 PWM?7 output.
(PWM2B) * PWM2B: PCAO PWM2 output sub-channel B.
RST * RST: External RESET input, high active.
(P4.7) | * Port 4.7.
(COCKO) 18 18 16 /O * COCKO: Programmable clock output of PCA base counter.
(SOCKO) * SOCKO: SOBRT programmable clock output.
(S1CKO) * S1CKO: S1BRG programmable clock output.
VRO 4 4 2 2 1/0 * VRO. Voltage Reference 0. Connect 0.1uF and 4.7uF to VSS.
VDD 5 5 3 3 P Power supply input.
VSS 3 3 1 1 G Ground, 0 V reference.
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4.3. Alternate Function Redirection

Many /O pins, in addition to their normal I/O function, also serve the alternate function for internal peripherals. For the
digital peripherals, all GPIOs serve the alternate function in the default state. However, the user may set the
corresponding control bits in AXURO~AUXRS to serve their alternate function on the relocated ports.

AUXRO: Auxiliary Register 0

SFR Page =0~F
SFR Address = 0xAl RESET = 0000-0000
7 6 5 4 3 2 1 0
P600C1 P600CO P60FD PBKF -- -- INT1H INTOH
RW RIW RIW RIW w w RW RIW

Bit 7~6: P6.0 function configured control bit 1 and 0. The two bits only act when internal RC oscillator (IHRCO or ILRCO)
is selected for system clock source. In external clock input mode, P6.0 is the dedicated clock input pin. In internal

oscillator condition, P6.0 provides the following selections for GPIO or clock source generator. When P600C[1:0] index
to non-P6.0 GPIO function, P6.0 will drive the on-chip RC oscillator output to provide the clock source for other devices.

P600C[1:0] P60 function I/O mode
00 P60 By P6M0.0
01 MCK By P6M0.0
10 MCK/2 By P6MO0.0
11 MCK/4 By P6M0.0

Please refer Section “9 System Clock” to get the more detailed clock information. For clock-out on P6.0 function, it is
recommended to set P6MO0.0 to “1” which selects P6.0 as push-push output mode.

Bit 5: P60FD, P6.0 Fast Driving.

0: P6.0 output with default driving.

1: P6.0 output with fast driving enabled. If P6.0 is configured to clock output, enable this bit when P6.0 output frequency
is more than 12MHz at 5V application or more than 6MHz at 3V application.

AUXRS3: Auxiliary Register 3

SFR Page =0only
SFR Address = 0xA4 RESET = 0000-0000
7 6 5 4 3 2 1 0
TOPS1 TOPSO SOPSO0 TWIPS1 | TWIPSO TOXL
RIW RIW RIW RIW RIW RIW RIW RIW
Bit 7~6: TOPS1~0, Timer 0 Port pin Selection [1:0].
TOPS1~0 TO/TOCKO
00 P3.4
01 P4.4
10 p2.2
11 P1.7
Bit 3: SOPSO, Serial Port 0 pin Selection 0. (Add new SOPS1 at AUXR10.3)
SOPS1~0 RXDO TXDO
00 P3.0 P3.1
01 P4.4 P4.5
10 P3.1 P3.0
11 P1.7 p2.2
Bit 2~1: TWIPS1~0, TWIO/I2C0 Port pin Selection [1:0].
TWIPS1~0 TWIO_SCL TWIO_SDA
00 P3.1 P3.0
01 P6.0 P6.1
10 P3.0 P3.1
11 pP2.2 P2.4
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AUXRA4: Auxiliary Register 4

SFR Page =1only
SFR Address = 0xA4 RESET = 0000-0000
7 6 5 4 3 2 1 0
T2PS1 T2PS0 T1PS1 T1PSO - - - -
RIW RIW RIW RIW w w w w
Bit 7~6: T2PS1~0, Timer 2 Port pin Selection [1:0].
T2PS1~0 T2/T2CKO T2EX
00 P1.0 P1.1
01 P3.0 P3.1
10 P6.0 P3.5
11 P4.5 P4.4
Bit 5~4: T1PS1~0, Timer 1 Port pin Selection [1:0].
T1PS1~0 T1/T1CKO
00 P3.5
01 P4.5
10 P1.7
11 P3.3
AUXRS: Auxiliary Register 5
SFR Page =2only
SFR Address = 0xA4 RESET = 0000-0000
7 6 5 4 3 2 1 0
C0IC4S0 | COIC2S0 | COPPS1 | COPPSO - COPSO ECIPSO | COCOPS
RIW RIW RIW RIW w RIW RIW RIW
Bit 7: C0IC4S0, PCAO Input Channel 4 input port pin Selection.
C0IC4S0 CEX4 input
0 CEX4 Port Pin
1 T2EXI
Bit 6: COIC2S0, PCAOQ Input Channel 2 input port pin Selection.
C1lIC2S0 CEX2 input
0 CEX2 Port Pin
1 T3EXI
Bit 5: COPPS1, {PWM2A, PWM2B} Port pin Selection 1.
COPPS1 PWM2A PWM2B
0 P6.0 P6.1
1 P3.4 P3.5
Bit 4: COPPSO0, {PWMOA, PWMOB} Port pin Selection 0.
COPPSO PWMOA PWMOB
0 P1.6 P1.7
1 P6.0 P6.1
Bit 3: Reserved.
Bit 2: COPS0, PCAO Port pin Selection O.
COPSO0 CEXO0 CEX2 CEX4
0 pP2.2 P2.4 P1.7
1 P3.0 P2.4 P3.1

Bit 1: ECIPS0, PCAO ECI Port pin SelectionO.

ECIPSO ECI
0 P4.4
1 P1.6

megawin
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Bit 0: COCOPS, PCAOQ Clock Output (COCKO) port pin Selection.

COCOPS COCKO
0 P4.7
1 P3.3

AUXRG6: Auxiliary Register 6

SFR Page =3 only
SFR Address = 0xA4 RESET = 0000-0000
7 6 5 4 3 2 1 0
KBI4PS1 | KBI4PSO | KBI6PSO | KBI2PS0O T3FCS T2FCS SnMIPS | SOCOPS
RIW R/W R/W R/W RIW RIW RIW R/W
Bit 7~6: KBI4PS1~0, KBI4~5 Port pin Selection [1:0].
KBI4PS1~0 KBI4 KBI5
00 P3.3 P1.5
01 P3.4 P3.5
10 P6.0 P6.1
11 P1.5 P3.3
Bit 5: KBI6PS0, KBI6~7 Port pin Selection 0.
KBI6PSO KBI6 KBI7
0 P1.6 P1.7
1 P3.0 P3.1
Bit 4: KBI2PS0, KBI2~3 Port pin Selection 0.
KBI2PSO KBI2 KBI3
0 P3.0 P3.1
1 P2.2 P2.4
Bit 3: T3FCS, Reserved for chip test.
Bit 2: T2FCS, Reserved for chip test.
Bit 1: SnMIPS, SOMI & S1MI Port pin Selection.
SnMIPS SOMI S1MI
0 P1.6 P6.1
1 P3.3 P4.7
Bit 0: SOCOPS, SOBRG Clock Output (SOCKO) port pin Selection.
SO0COPS SO0CKO
0 P4.7
1 P3.3
AUXRT7: Auxiliary Register 7
SFR Page =4 only
SFR Address = 0xA4 RESET = 1100-0000
7 6 5 4 3 2 1 0
POE5 POE4 COCKOE | SPIOMO - - - --
RIW R/W R/W R/W w w w w

Bit 7: POE5, PCAQO PWM5 main channel (PWM5O0) output control.

0: Disable PWM50 output on port pin.

1: Enable PWM5O0 output on port pin. Default is enabled.

megawin
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Bit 6: POE4, PCAO PWM4 main channel (PWM40) output control.

0: Disable PWM40 output on port pin.

1: Enable PWMA40 output on port pin. Default is enabled.

Bit 5: COCKOE, PCAO clock output (COCKO) enable.
0: Disable PCAO clock output.
1: Enable PCAO clock output with PCAO base timer overflow rate/2.

AUXRS: Auxiliary Register 8

SFR Page =5only
SFR Address = 0xA4 RESET = 1100-0000
7 6 5 4 3 2 1 0
POE7 POE6 COPPS2 - KBIOPSO | S1COPS - -
RIW RIW RIW w RIW RIW w w
Bit 7: POE7, PCAO PWM7 main channel (PWM70) output control.
0: Disable PWM7O output on port pin.
1: Enable PWM7O output on port pin. Default is enabled.
Bit 6: POE6, PCAO0 PWM6 main channel (PWM60) output control.
0: Disable PWMG60 output on port pin.
1: Enable PWMG6O output on port pin. Default is enabled.
Bit 5: COPPS2, {PWM6, PWM7} Port pin Selection 2.
COPPS2 PWM6 PWM7
0 P6.0 P6.1
1 P3.0 P3.1
Bit 3: KBIOPSO0, KBIO~1 Port pin Selection 0.
KBIOPS KBIO KBI1
0 P1.0 P1.1
1 P4.7 P3.3
Bit 2: SICOPS, S1BRG Clock Output (S1CKO) port pin Selection.
S1COPS S1CKO
0 P4.7
1 P6.1
AUXR9: Auxiliary Register 9
SFR Page =6 only
SFR Address = 0xA4 RESET = 0000-0000
7 6 5 4 3 2 1 0
- - T1G1 TOG1 COFDC1 | COFDCO S1PS1 S1PS0
w w RIW RIW RIW RIW RIW RIW
Bit 1~0: S1PS1~0, Serial Port 1 pin Selection [1:0].
S1PS1~0 RXD1 TXD1
00 P1.0 P1.1
01 P6.0 P6.1
10 P4.4 P4.5
11 P3.4 P3.5
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AUXR10: Auxiliary Register 10

SFR Page =7only

SFR Address = 0xA4 RESET = 0000-0000
7 6 5 4 3 2 1 0
- -~ -- SPIPSO SOPS1 -
w w w RIW RIW w RIW RIW

Bit 4: SPIPSO0, SPI Port pin Selection 0.

SPIPS0O nSS MOSI MISO SPICLK
0 P3.3 P15 P1.6 P1.7
1 P1.7 P3.5 P3.4 P3.3

XICFG: External Interrupt Configured Register

SFR Page =0only
SFR Address = 0xCl1 RESET = 0000-0000
7 6 5 4 3 2 1 0
INT1IS.1 | INT1IS.0 | INTOIS.1 | INTOIS.0 - X2FLT X1FLT XOFLT
RIW RIW RIW RIW w RIW RIW RIW

Bit 7~6: INT11S.1~0, nINT1 input port pin selection bits which function is defined with INT11S.2 as following table.

INT11S.2~0 Selected Port Pin of nINT1
000 P3.3
001 P3.1
010 P3.5
011 P1.0
100 P6.1
101 P3.4
110 P1.5
111 P2.4

Bit 5~4: INT0IS.1~0, nINTO input port pin selection bits which function is defined with INT0IS.2 as following table.
INTOIS.2~0 Selected Port Pin of nINTO

000 P4.5
001 P3.0
010 P3.4
011 P4.7
100 P6.0
101 P1.1
110 P1.7
111 pP2.2

XICFG1: External Interrupt Configured 1 Register

SFR Page =1only

SFR Address =0xCl1 RESET = 0000-0000

7 6 5 4 3 2 1 0
INT1IS.2 | INTOIS.2 | INT2IS.1 | INT2IS.0 - X2FLT1 X1FLT1 XOFLT1
RIW R/W R/W R/W w RIW RIW R/W

Bit 7: INT1IS2, nINT1 input port pin selection bit which function is defined with INT1IS.1~0.
Bit 6: INTOIS2, nINTO input port pin selection bit which function is defined with INTOIS.1~0.

Bit 5~4: INT21S1~0, nINT2 input port pin selection bits which function is defined as following table.

INT2I1S.1~0 Selected Port Pin of nINT2
00 P4.4
01 P3.0
10 P1.1
11 P1.6
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5. 8051 CPU Function Description

5.1. CPU Register

PSW: Program Status Word

SFR Page =0~F
SFR Address = 0xDO0 RESET = 0000-0000
7 6 5 4 3 2 1 0
CY AC FO RS1 RSO oV F1 P
R/W RIW RIW RIW R/W RIW R/W RIW
CY: Carry bit.

AC: Auxiliary carry bit.

FO: General purpose flag 0.
RS1: Register bank select bit 1.
RSO0: Register bank select bit 0.
QV: Overflow flag.

F1: General purpose flag 1.

P: Parity bit.

The program status word (PSW) contains several status bits that reflect the current state of the CPU. The PSW, shown
above, resides in the SFR space. It contains the Carry bit, the Auxiliary Carry(for BCD operation), the two register bank
select bits, the Overflow flag, a Parity bit and two user-definable status flags.

The Carry bit, other than serving the function of a Carry bit in arithmetic operations, also serves as the “Accumulator” for
a number of Boolean operations.

The bits RS0 and RS1 are used to select one of the four register banks shown in Section “6.2 On-Chip Data RAM”. A
number of instructions refer to these RAM locations as RO through R7.

The Parity bit reflects the number of 1s in the Accumulator. P=1 if the Accumulator contains an odd number of 1s and
otherwise P=0.

SP: Stack Pointer

SFR Page =0~F
SFR Address = 0x81 RESET = 0000-0111
7 6 5 4 3 2 1 0
SP.7 SP.6 SP.5 SP4 SP.3 SP.2 SP.1 SP.0
R/W R/W R/W R/W R/W R/W RIW R/W

The Stack Pointer holds the location of the top of the stack. The stack pointer is incremented before every PUSH

operation. The SP register defaults to 0x07 after reset.

DPL: Data Pointer Low

SFR Page =0~F
SFR Address = 0x82 RESET = 0000-0000
7 6 5 4 3 2 1 0
DPL.7 DPL.6 DPL.5 DPL.4 DPL.3 DPL.2 DPL.1 DPL.O
RW RIW RIW RIW RW RW RW RIW

The DPL register is the low byte of the 16-bit DPTR. DPTR is used to access indirectly addressed XRAM and Flash

memory.
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DPH: Data Pointer High

SFR Page =0~F
SFR Address = 0x83 RESET = 0000-0000
7 6 5 4 3 2 1 0
DPH.7 DPH.6 DPH.5 DPH.4 DPH.3 DPH.2 DPH.1 DPH.0
R/W RIW RIW RIW R/W R/W R/W RIW

The DPH register is the high byte of the 16-bit DPTR. DPTR is used to access indirectly addressed XRAM and Flash

memory.

ACC: Accumulator

SFR Page =0~F
SFR Address = 0xEQ RESET = 0000-0000
7 6 5 4 3 2 1 0
ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0
RIW RIW R/W R/W RIW RIW RIW R/W
This register is the accumulator for arithmetic operations.
B: B Register
SFR Page =0~F
SFR Address = 0xFO RESET = 0000-0000
7 6 5 4 3 2 1 0
B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0
RIW R/W R/W R/W RIW RIW RIW R/W

This register serves as a second accumulator for certain arithmetic operations.

5.2. CPU Timing

The MG82F6D17 is a single-chip microcontroller based on a high performance 1-T architecture 80C51 CPU that has an
8051 compatible instruction set, and executes instructions in 1~7 clock cycles (about 6~7 times the rate of a standard
8051 device). It employs a pipelined architecture that greatly increases its instruction throughput over the standard
8051 architecture. The instruction timing is different than that of the standard 8051.

In many 8051 implementations, a distinction is made between machine cycles and clock cycles, with machine cycles
varying from 2 to 12 clock cycles in length. However, the 1T-80C51 implementation is based solely on clock cycle
timing. All instruction timings are specified in terms of clock cycles. For more detailed information about the 1T-80C51
instructions, please refer section “34 Instruction Set” which includes the mnemonic, number of bytes, and number of
clock cycles for each instruction.
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5.3. CPU Addressing Mode

Direct Addressing (DIR)
In direct addressing the operand is specified by an 8-bit address field in the instruction. Only internal data RAM and
SFRs can be direct addressed.

Indirect Addressing (IND)
In indirect addressing the instruction specified a register which contains the address of the operand. Both internal and
external RAM can be indirectly addressed.

The address register for 8-bit addresses can be RO or R1 of the selected bank, or the Stack Pointer.
The address register for 16-bit addresses can only be the 16-bit data pointer register — DPTR.

Register Instruction (REG)

The register banks, containing registers RO through R7, can be accessed by certain instructions which carry a 3-bit
register specification within the op-code of the instruction. Instructions that access the registers this way are code
efficient because this mode eliminates the need of an extra address byte. When such instruction is executed, one of the
eight registers in the selected bank is accessed.

Register-Specific Instruction
Some instructions are specific to a certain register. For example, some instructions always operate on the accumulator
or data pointer, etc. No address byte is needed for such instructions. The op-code itself does it.

Immediate Constant (IMM)
The value of a constant can follow the op-code in the program memory.

Index Addressing

Only program memory can be accessed with indexed addressing and it can only be read. This addressing mode is
intended for reading look-up tables in program memory. A 16-bit base register (either DPTR or PC) points to the base of
the table, and the accumulator is set up with the table entry number. Another type of indexed addressing is used in the
conditional jump instruction.

In conditional jump, the destination address is computed as the sum of the base pointer and the accumulator.
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6. Memory Organization

Like all 80C51 devices, the MG82F6D17 has separate address spaces for program and data memory. The logical
separation of program and data memory allows the data memory to be accessed by 8-bit addresses, which can be
quickly stored and manipulated by the 8-bit CPU.

Program memory (ROM) can only be read, not written to. There can be up to 16K bytes of program memory. In the
MG82F6D17, all the program memory are on-chip Flash memory, and without the capability of accessing external
program memory because of no External Access Enable (/EA) and Program Store Enable (/PSEN) signals designed.

Data memory occupies a separate address space from program memory. In the MG82F6D17, there are 256 bytes of
internal scratch-pad RAM and 768 bytes of on-chip expanded RAM (XRAM).

6.1. On-Chip Program Flash

Program memory is the memory which stores the program codes for the CPU to execute, as shown in Figure 6—1. After
reset, the CPU begins execution from location 0000H, where should be the starting of the user’s application code. To
service the interrupts, the interrupt service locations (called interrupt vectors) should be located in the program memory.
Each interrupt is assigned a fixed location in the program memory. The interrupt causes the CPU to jump to that
location, where it commences execution of the service routine. External Interrupt 0, for example, is assigned to location
0003H. If External Interrupt O is going to be used, its service routine must begin at location 0003H. If the interrupt is not
going to be used, its service location is available as general purpose program memory.

The interrupt service locations are spaced at an interval of 8 bytes: 0003H for External Interrupt 0, 000BH for Timer O,
0013H for External Interrupt 1, 001BH for Timer 1, etc. If an interrupt service routine is short enough (as is often the
case in control applications), it can reside entirely within that 8-byte interval. Longer service routines can use a jump
instruction to skip over subsequent interrupt locations, if other interrupts are in use.

Figure 6-1. Program Memory

Program

Memory
16.0K: 3FFFH

AN N

Interrupt 4> 001BH

Locations | o ooazn | u _; -
—» 000BH [ _ — —8 byt—es
—» 0003H T

Reset —— 3 0000H
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6.2. On-Chip Data RAM

Figure 6-2 shows the internal and external data memory spaces available to the MG82F6D17 user. Internal data
memory can be divided into three blocks, which are generally referred to as the lower 128 bytes of RAM, the upper 128
bytes of RAM, and the 128 bytes of SFR space. Internal data memory addresses are always 8-bit wide, which implies
an address space of only 256 bytes. Direct addresses higher than 7FH access the SFR space; and indirect addresses
higher than 7FH access the upper 128 bytes of RAM. Thus the SFR space and the upper 128 bytes of RAM occupy the
same block of addresses, 80H through FFH, although they are physically separate entities.

The lower 128 bytes of RAM are present in all 80C51 devices as mapped in Figure 6—3. The lowest 32 bytes are
grouped into 4 banks of 8 registers. Program instructions call out these registers as RO through R7. Two bits in the
Program Status Word (PSW) select which register bank is in use. This allows more efficient use of code space, since
register instructions are shorter than instructions that use direct addressing. The next 16 bytes above the register banks
form a block of bit-addressable memory space. The 80C51 instruction set includes a wide selection of single-bit
instructions, and the 128 bits in this area can be directly addressed by these instructions. The bit addresses in this area
are O0OH through 7FH.

All of the bytes in the Lower 128 can be accessed by either direct or indirect addressing while the Upper 128 can only
be accessed by indirect addressing.

Figure 6—4 gives a brief look at the Special Function Register (SFR) space. SFRs include the Port latches, timers,

peripheral controls, etc. These registers can only be accessed by direct addressing. Sixteen addresses in SFR space
are both byte- and bit-addressable. The bit-addressable SFRs are those whose address ends in OH or 8H.

Figure 6-2. Data Memory

On-chip XRAM
768 Bytes
A 02FFH
Internal 256 Bytes SFRs
SRAM
FFH—————— T ———————— | EFH Adgressable by
Uboer 128 Addressable by Addressable by | 768 IngirectiExternal
pg e —®| Indirect Addressing| Direct Addressing | Bytes Addressing
y only (SFRs) '
80H _________eoH
7FH
Addressable by
LO\évetre:;ZS ————p| Direct and Indirect
Y Addressing
00H \ 4 0000H
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Figure 6—3. Lower 128 Bytes of Internal RAM

Lower 128 Bytes of

internal SRAM

7FH
30H
2FH
Bit Addressable
201 1FH
18H Bank 3 o
Four banks of 8 10H Bank 2
registers RO~R7 08H Bank 1 OFH
¢ Reset value of
00H Bank 0 o7H Stack Pointer
Figure 6—4. SFR Space
FFH
1. 1/O ports are register mapping
EOH ACC 2. Addresses that end in OH or
8H are also bit-addressable
- 1/0 ports
- PSW
DOH PSW - Accumulator
(etc.)
BOH Port 3
AOH Port 2
90H Port 1
80H Port 0
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6.3. On-chip expanded RAM (XRAM)

To access the on-chip expanded RAM (XRAM), refer to Figure 6-2, the 768 bytes of XRAM (0000H to 02FFH) are
indirectly accessed by move external instruction, “MOVX @Ri” and “MOVX @DPTR". For C51 compiler, to assign the
variables to be located at XRAM, the “pdata” or “xdata” definition should be used. After being compiled, the variables
declared by “pdata” and “xdata” will become the memories accessed by “MOVX @Ri” and “MOVX @DPTR”",
respectively. Thus the MG82F6D17 hardware can access them correctly.

6.4. Off-Chip External Data Memory access

The off-chip external data memory access function is not supported in MG82F6D17.

6.5. Declaration Identifiers in a C51-Compiler

The declaration identifiers in a C51-compiler for the various MG82F6D17 memory spaces are as follows:

data
128 bytes of internal data memory space (00h~7Fh); accessed via direct or indirect addressing, using instructions other
than MOVX and MOVC. All or part of the Stack may be in this area.

idata

Indirect data; 256 bytes of internal data memory space (00h~FFh) accessed via indirect addressing using instructions
other than MOVX and MOVC. All or part of the Stack may be in this area. This area includes the data area and the 128
bytes immediately above it.

sfr
Special Function Registers; CPU registers and peripheral control/status registers, accessible only via direct addressing.

xdata
External data or on-chip eXpanded RAM (XRAM); duplicates the classic 80C51 64KB memory space addressed via the
“MOVX @DPTR” instruction. The MG82F6D17 has 768 bytes of on-chip xdata memory.

pdata

Paged (256 bytes) external data or on-chip eXpanded RAM; duplicates the classic 80C51 256 bytes memory space
addressed via the “MOVX @RI” instruction. The MG82F6D17 has 256 bytes of on-chip pdata memory which is shared
with on-chip xdata memory.

code
16K bytes of program memory space; accessed as part of program execution and via the “MOVC @A+DTPR”
instruction. The MG82F6D17 has 16K bytes of on-chip code memory.
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7. XRAM Access

The MG82F6D17 MCUs include 768 bytes of on-chip RAM mapped into the external data memory space (XRAM). The
external memory space may be accessed using the external move instruction (MOVX) and the data pointer (DPTR), or
using the MOVX indirect addressing mode using RO or R1. If the MOVX instruction is used with an 8-bit address
operand (such as @R1), then the high byte of the 16-bit address is provided by the XRAM Page Select Register
(XRPS).

The internal XRAM memory space is accessed using the MOVX instruction. The MOVX instruction has two forms, both
of which use an indirect addressing method. The first method uses the Data Pointer, DPTR, a 16-bit register which
contains the effective address of the XRAM location to be read or written. The second method uses RO or R1 in
combination with the XRPS register to generate the effective XRAM address.

7.1. MOVX on 16-bit Address with dual DPTR

The dual DPTR structure as shown in Figure 7—1 is a way by which the chip can specify the address of an external data
memory location. There are two 16-bit DPTR registers that address the external memory, and a single bit called DPS
(AUXR1.0) that allows the program code to switch between them.

Figure 7—1. Dual DPTR Structure

MOVX @DPTRO or DPTR1 External Data Memory

(83h) (82h) e

[PT; Dwx|ywﬁ}————+

—

DPS=1 . —

oe]es IREEE

AUXR1.0 DPS=0 | ! | |
DPH | DPL

DPTRO L— 1 ,

DPTR Instructions

The six instructions that refer to DPTR currently selected using the DPS bit are as follows:

INC DPTR ; Increments the data pointer by 1

MOV DPTR,#datal6 ; Loads the DPTR with a 16-bit constant
MOV A ,@A+DPTR ; Move code byte relative to DPTR to ACC
MOVX A,@DPTR ; Move external RAM (16-bit address) to ACC
MOVX @DPTR,A ; Move ACC to external RAM (16-bit address)
JMP @A+DPTR ; Jump indirect relative to DPTR
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AUXRZ1: Auxiliary Control Register 1

SFR Page =0~F
SFR Address = 0xA2 RESET = 0000-0000
7 6 5 4 3 2 1 0
DPS
w w RIW RIW w w w RIW
Bit 0: DPS, DPTR select bit. Use to switch between DPTRO and DPTR1.
0: Select DPTRO.
1: Select DPTR1.
DPS Selected DPTR
0 DPTRO
1 DPTR1
DPL: Data Pointer Low
SFR Page =0~F
SFR Address = 0x82 RESET = 0000-0000
7 6 5 4 3 2 1 0
DPL.7 DPL.6 DPL.5 DPL.4 DPL.3 DPL.2 DPL.1 DPL.O
RIW RIW RIW RIW RIW RIW RIW RIW

The DPL register is the low byte of the 16-bit DPTR. DPTR is used to access indirectly addressed XRAM and Flash

memory.

DPH: Data Pointer High

SFR Page =0~F
SFR Address = 0x83 RESET = 0000-0000
7 6 5 4 3 2 1 0
DPH.7 DPH.6 DPH.5 DPH.4 DPH.3 DPH.2 DPH.1 DPH.0
R/W RIW RIW RIW R/W R/W R/W RIW

The DPH register is the high byte of the 16-bit DPTR. DPTR is used to access indirectly addressed XRAM and Flash

memory.

megawin

Version: 1.00

44



MG82F6D1/

7.2. MOVX on 8-bit Address with XRPS

The 8-bit form of the MOVX instruction uses the contents of the XRPS SFR to determine the upper 8-bits of the

effective address to be accessed and the contents of RO or R1 to determine the lower 8-bits of the effective address to
be accessed.

Figure 7-2. XRPS Structure

MOVX @Ri with XRPS on XRAM

256B RAM

XRPS[7:0]

256B RAM

256B RAM

XRPS =0 | XRPS=1 | XRPS:Zi
| Al15:8]= 3;
* + A[15:8]= 2;
A[15:8]= 1; 256B RAM
Al15:8]= O; 256B RAM
256B RAM A[7:0] = Ri;
XRAM Space 256B RAM A[7:0] = Ri;
- A[7:0] = Ri; + +
A[7:0] = Ri;
B + |
5 | |
CPU MOVX_@_Rl_ I 0 L B

XRPS: XRAM Page Select Register

SFR Page =0~F

SFR Address = Ox8F RESET = XXXX-XX00
7 6 5 4 3 2 1 0
- -- -- -- - - XRPS.1 XRPS.0
w w w w w w RIW R/W

Bit 7~2: Reserved. Software must write “0” on these bits when XRPS is written.

Bit 1~0: XRPS, XRAM Page Select. The XRPS register provides the high byte of the 16-bit external data memory

address when using an 8-bit MOVX command, effectively selecting a 256-byte page of RAM. Since the upper (reserved)

bits of the register are always zero, the XRPS determines which page of XRAM is accessed. In MG82F6D17, XRPS
indexes the three pages 256-byte RAM.

For Example: If XRPS = 0x01, addresses 0x0100 through Ox01FF in XRAM will be accessed.
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8. Direct Memory Access Controller (DMA)

The direct memory access (DMA) controller transfers data from data source to data destination, without CPU
intervention, across the entire XRAM address range and the entire SFR address range. For example, the DMA
controller can move data from the ADC12 conversion result register to 8051 XRAM. This keeps CPU resources free for
other operations.

Using the DMA controller can increase the throughput of peripheral modules. It can also reduce system power
consumption by allowing the CPU to remain in a low-power mode without having to awaken to move data to or from a
peripheral.

The DMA controller features include:

- Easy use one channel DMA

« Transfer type: Memory to peripheral (M2P), peripheral to memory (P2M), peripheral to peripheral (P2P)
« Configurable transfer trigger selections: CPU software or external hardware

- Support block transfer mode, transfer sizes up to 65536 transactions

« Capability to copy data to CRC engine during DMA transfer

« Auto-initialization for circular buffer management (loop mode)

« Capability to suspend and resume a DMA transfer.

- Capability to operate in low power modes (idle mode for interrupt)

« Option interrupt on End of DMA transfer

The DMA access diagram is shown in Figure 8-1.

Figure 8-1. DMA Access Diagram

_—~ SFR Bus ~ XRAM Bus
Memory to Peripheral (M2P)
—_— N\
ADC12 I
. CPU SFR Address CPU XRAM Address N
N L4
NEP CPU SFR Data N ., CPU XRAM Data N
UARTO
1" 4 8051 CPU ! 4
CPU SFR WR CPU XRAM WR N
al Ll
P CPU SFR RD CPU XRAM RD I N
> K / XRAM
— Area
UART1 'y
. . CPU Halt
Peripheral to Peripheral
P2P
( ) Bus Arbiter
. DMA SFR Address DMA XRAM Address
SPIO v v
N 11, DMA SFR Data N . DMA XRAM Data N
! 'l DMA Controller | 4
DMA SFR WR DMA XRAM WR N
al Ll
A N DMA SFR RD DMA XRAM RD
TWI0/12C0 < g
Peripheral to Memory (P2M)
CRC16

megawin Version: 1.00 46



MG82F6D1/

8.1. DMA Structure

In MG82F6D17, the DMA controller provides one channel DMA to support 3 transfer types: transfer the data from
XRAM to peripheral, from peripheral to XRAM and from peripheral to peripheral. DMADSO register in DMA channel O
defines the DMA transfer type to configure DMA controller behavior and defines the data path to generate the SFR
address on peripheral access.

Timer 5 and Timer 6 are embedded in DMA module. The DMA controller supports the block mode transfer by one DMA
trigger, on CPU software trigger or external hardware trigger. The transfer size is programmable from 1 to 65536 and
this function is implemented on Timer 5 for DMA transfer count. If DMA needs to access XRAM, the Timer 6
implements the XRAM address pointer. When DMA finishes one data transaction, DMA_CLK will trigger Timer 5 to
increase the DMA transfer count and increase Timer 6 to point next XRAM address. Both of Timer 5 and Timer 6 only
support up-count operation. When DMA function is not in used, the Timer 5 and Timer 6 can be traded as a general
Timer 0 with 16-bit counter.

DMACRO0 and DMACGO are the SFRs for DMA operation mode control. It includes DMA start, suspend, interrupt
enabled....etc. In DMA Operation section, will introduce the function in detailed.

The DMA controller block diagram is shown in Figure 8-2.

Figure 8—2. DMA Structure
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8.2. DMA Operation

The DMA controller is configured with user software. The setup and operation of the DMA is discussed in the following
sections.

8.2.1. DMA Transfer Types

The DMA controller in MG82F6D17 supports 3 type data transfer as following list:
+ M2P: XRAM to Peripheral

« P2M: Peripheral to XRAM

« P2P: Peripheral to Peripheral

The DMA controller does not support the data transfer for XRAM to XRAM (M2M). It also cannot access the internal
data RAM area and flash ROM area. The DMA transfer type is defined by DMADSO when software configures the DMA
data path of source and destination. Otherwise, if a peripheral is configured for DMA access, software must not access
the data register of the peripheral.

For example 1:

The source data is selected on ADC12 and the destination data is selected on XRAM. Then, DMA controller will move
data from the ADC12 conversion result register ADCDH and ADCDL to 8051 XRAM. The DMA transfer type is
peripheral to XRAM. And software must avoid the read operation on ADCDH and ADCDL.

For example 2:

The source data is selected on ADC12 and the destination data is selected on SO TX. Then, DMA controller will move
data from the ADC12 conversion result register ADCDH and ADCDL to SOBUF. The DMA transfer type is peripheral to
peripheral. Software must avoid to read ADCDH, ADCDL and to write data to SOBUF.

The configuration of DMA data path selection is listed in below Table 8—1.

Table 8-1. DMA Data Path Selection

D=0 Source Selection LB =00 Destination Selection
(DMADSO[7:4]) (DMADSO[3:0])
0 0 0O Disabled 0O 00O Disabled
0 0 0 1 S0 RX 0 0 0 1 SO0 TX
0 010 S1RX 0 010 S1TX
01 0 1 TWIO RX 01 0 1 TWIO TX
01 11 SPIO RX 01 11 SPIO TX
1 0 0 1 ADCO
1 1 0 1 CRC
11 1 1 XRAM 11 1 1 XRAM

8.2.2. DMA Transfer Mode

The DMA controller in MG82F6D17 only supports block transfer mode. After DMA trigger active, DMA controller start to
move data until the overflow event happened on DMA Current Transfer Count. That is one trigger input to activate a
block data transfer by DMA controller.

The block data transfer size is defined in {TH5+TL5} as DMA Current Transfer Count. It supports the transfer size from
1 DMA transaction to 65536 DMA transactions. In MG82F6D17, one DMA transaction move one byte data from source
to destination.
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8.2.3. Transfer Count & Address Pointer

DMA transfer count control and memory address pointer are implemented on Timer 5 and Timer 6 in DMA module. The
action of Timer 5 and Timer 6 likes general Timer 0 with 16-bit counter (TH5 + TL5, TH6 + TL6) and 16-bit reload
register (THR5 + TLR5, THR6 + TLR6). If DMA enabled, Timer 5 controls the DMA transfer count and Timer 6 points to
memory address. Both of Timer 5 and Timer 6 is always 16-bit up-count counter.

The Current Transfer Count implemented on {TH5 + TL5} register determines the number of transactions to be
performed. The Base Transfer Count is implemented on {THR5 + TLR5}. It supports the maximum transfer count is up
to 65536. The actual transfer count is equal to the value of (65536 — {TH5 + TL5}). The Current Transfer Count is
increment after each DMA transaction. When the value in the register goes from FFFFH to 0000H, an event at “End of
DMA transfer” is generated to stop the DMA transfer by clear DMASO and set DMA Complete Flag (DCFO0). The event
also reloads {THR5 + TLR5} to {TH5 + TL5} to initialize the new Current Transfer Count for next DMA transfer.

For examples on transfer count initial,
a. If DMA transfer size is 65536, the {TH5 + TL5} will be programmed to 0000H.
b. If DMA transfer size is 1, the {TH5 + TL5} will be written by FFFFH.

The Current Address implemented on {TH6 + TL6} register points the memory address for DMA access on XRAM.
Based on {TH6 + TL6} up counting function, the addresses generated will be increased. There is a Base Address
located on {THR6 + TLR6}. Each event on “End of DMA transfer” will reload the {THR6+ TLR6} to {TH6 + TL6} to
initialize the new Current Address for next DMA transfer. The Current Address covers the entire XRAM memory space.

8.2.4. Start a DMA Transfer

It is an easy handling DMA controller in MG82F6D17.To starting a DMA transfer, software must issue the following
sequence to construct a DMA operation:
1) Configure DMADSO to determine the DMA transfer type and DMA data path on source and destination.
2) Configure DMA interrupt and its interrupt priority.
3) Configure the Current Transfer Count and Base Transfer Count
4) Configure the Current Address and Base Address if XRAM accessed by DMA is necessary
5) Configure the peripheral to ready state
6) Set DMAEO to enable DMA FSM
7) Configure DMA trigger source and trigger DMA to start operation
-- If select software trigger, software sets DMASO to start DMA
-- If select external trigger, wait external active signal to start DMA
8) Software waits DMA Complete Flag (DCFO) that indicates the DMA transfer finished
9) Write 0 on DMAEO to end DMA operation and configure DMADSO to disable state.

In DMA external trigger operation, the external active signal will set DMASO automatically. Both of internal and external
trigger, the DMASO will be cleared automatically when DMA transfer is finished, End of DMA transfer.

8.2.5. Suspend or Stop DMA Transfer

A DMA transaction can be suspended during the transfer (after DMASO set) by writing 0 on DMASQO. If the channel is
suspended when a DMA data transaction is ongoing, the channel is effectively disabled only once the current data
transaction is completed. Re-enabling the DMASO resumes the DMA transfer.

Software can write “0” on DMAEQO to stop current DMA transfer at any time or to end the DMA transfer after End of DMA
transfer. It is recommended software must also configure data path (DMADSO) to disable state and clear DMASO.
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8.2.6. DMA Interrupt

DCFO is set in any transfer mode or transfer type, when the corresponding Current Transfer Count register {TH5 + TL5}
counts to overflow. If the corresponding DIEO and EDMA (IE.6) are set, a DMA interrupt request is generated.

If the DMA function is disabled, the Timer 5 and Timer 6 of DMA module can be a general 16-bit timer. Each timer has
its own timer flag, TF5 and TF6 with corresponding interrupt enable bit. They share the DMA interrupt with DAM
complete flag. The following diagram shows the DMA interrupt architecture. If software enables DMA transfer function,
the interrupt enables of Timer 5 and Timer 6 must be disabled.

Figure 8-3. DMA Interrupt

DCFO
DIEO 1D7

TFS5

DMA Interrupt

TSIE

TF6
EDMA
(IE.6)
T6IE

8.2.7. DMA Loop Mode

Loop mode is available to handle circular buffers and continuous data flows (e.g. ADC scan mode). This feature can be
enabled using the LOOP bit in the DMACGO register. When loop mode is activated, the Current Transfer Count is
automatically reloaded with the Base Transfer Count, the Current Address is automatically reloaded with the Base
Address, and the DMA requests continue to be served without setting DMASO.

8.2.8. Error Handling in DMA

There is no any error handling function in the DMA controller, software will take care on:

a. Current Address cannot over the XRAM boundary. In MG82F6D17, XRAM boundary is 768 bytes (02FFH).
b. Cannot support the even/odd parity check and generation on SO and S1.

c. Cannot handle the Not ACK status on TWI0/12C0.

8.2.9. Data Copied to CRC16

If DMA destination is not CRC16 module, enabled CRCWO will copy the data content to CRC16 module on each DMA
transaction. For example, moving data from SO RX to SPIO TX will fed the data to CRC16 simultaneously. This function
is supported in any transfer type.
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8.2.10. Timer 5 & Timer 6

When DMA enabled, Timer 5 behaves the function for DMA transfer counting. TH5 and TL5 are the Current Transfer
Count registers. THR5 and TLR5 are the Base Transfer Count registers.

If DMA is disabled, Timer 5 is a 16-bit auto-reloadable timer/counter with Gate control function as Timer 0. The overflow

flag, TF5, could be an interrupt source and shares the DMA interrupt vector. Following figure illustrates the Timer 5
structure.

Figure 8-4. Timer 5 Structure
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When DMA enabled, Timer 6 behaves the function for DMA memory address pointer. TH6 and TL6 are the Current
Address registers. THR6 and TLR6 are the Base Address registers.

If DMA is disabled, Timer 6 is a 16-bit auto-reloadable timer/counter with Gate control function as Timer 0. The overflow

flag, TF6, could be an interrupt source and shares the DMA interrupt vector. Following figure illustrates the Timer 5
structure.

Figure 8-5. Timer 6 Structure
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8.3. DMA Register

DMACRO: DMA Control Register 0

SFR Page =0~7

SFR Address = 0x94 RESET = xxx0-0000
7 6 5 4 3 2 1 0
-= -~ -= -~ DMAEQ DMASO DIEO DCFO
w w w w R/W R/W RIW R/W

Bit 7~4: Reserved. Software must write “0” on these bits when DMACRO is written.

Bit 3: DMAEO, DMA Enable 0.
0: Clear to disable DMA operation.
1: Set to enable DMA operation.

Bit 2: DMASO. DMA transfer Start 0.
0: Cleared by H/W when DMA end-of-transfer. If Cleared by S/W will suspend DMA transfer.
1: Setting this bit by software starts or resume the DMA transfer.

Bit 1: DIEO, DCFO Interrupt Enable.
0: Disable DCFO interrupt.
1: Enable DCFO interrupt to share the DMA interrupt vector.

Bit 0: DCFO, DMA Complete Flag 0.

0: DCFO must be cleared by software writing 0.
1. DCFO is set by DMA end-of-transfer.

DMACGO: DMA ConfiGuration Register 0

SFR Page =8only
SFR Address = 0x94 RESET = 0000-0000
7 6 5 4 3 2 1 0
PDMAH PDMAL CRCWO 0 EXTS10 | EXTS00 FAENO LOOPO
RIW R/W RIW R/W RIW RIW RIW R/W
Bit 7~6: PDMAHY/L, DMA interrupt priority control bits.
Bit 5: CRCWO0, CRC16 Write (copied) enable.
0: Disable the DMA data is copied to CRC16 concurrently.
1: Enable the DMA data is copied to CRC16 concurrently.
Bit 4: Reserved. Software must write “0” on these bits when DMACGO is written.
Bit 3~2: EXTS10~00. DMA external trigger source selection.
EXTS10, EXTS00 Selected Signal
0 0 Disabled, software trigger
0 1 INT2ET
10 Reserved
11 KBIET
Bitl: Reserved.
Bit 0: LOOPO.
0: Disable DMA loop operation.
1: Enable DMA loop operation.
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DMADSO: DMA Data path Selection Register 0

SFR Page =9only
SFR Address = 0x94 RESET = 0000-0000
7 6 5 4 3 2 1 0
DSS30 DSS20 DSS10 DSS00 DDS30 DDS20 DDS10 DDS00
RIW RIW RIW RIW RIW RIW RIW RIW
Bit 7~4: DMA data Source Selection.
Bit 3~0: DMA data Destination Selection.
(D?Ai?)3s()()~[(7)(:)4]) Source Selection (D?/II,DASD:SSO(;[g(:)O]) Destination Selection
0 0 0O Disabled 0 0 0O Disabled
0 0 0 1 SO0 RX 0 0 0 1 SO0 TX
0 01 0 S1 RX 0O 01 0 S1TX
01 0 1 TWIO RX 01 0 1 TWIO TX
01 1 1 SPI0 RX 01 1 1 SPIO TX
1 0 0 1 ADCO
110 1 CRC
111 1 XRAM 111 1 XRAM

Note 1: When use DMA to transfer ADC data, please watch out the Data Bit setting. Please reference

26.2.8 Transfer ADC Data by DMA

8.4. Timer5 Register

T5CON: Timer 5 Control Register

SFR Page =3 Only
SFR Address = 0xC8 RESET = 0000-0000
7 6 5 4 3 2 1 0
TF5 - T5CKS1 | T5CKSO0 T5IE TR5 T5GAT1 | T5GATO
RIW w RIW RIW RIW RIW RIW RIW

Bit 7: TF5, Timer 5 overflow flag.

0: TF5 must be cleared by software.

1: TF5 is set by a Timer 5 overflow happened.
Bit 6: --.

Bit 5~4: T5CKS.1~0, Timer 5 clock source selector.

T5CKS.1~0 T5 Clock Selection
00 SYSCLK/12
01 T5 Pin
10 SYSCLK
11 T2EXI input selection
T5 Pin: P3.4

Bit 3: T5IE, TF5 interrupt enable.
0: Disable TF5 interrupt.
1: Enable TF5 interrupt to share the DMA interrupt vector.

Bit 2: TR5, Timer 5 Run control bit.

0: Disabled to stop the Timer/Counter 5. Before starting the DMA process, software must be disabled TR5.

1: Enabled to start the Timer/Counter 5.

Bit 1~0: T5GAT.1~0, Gating source selection of Timer 5.

T5GAT.1~0 T5 Gate source
00 Disable
01 INTOET
10 INT2ET
11 KBIET
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TL5: Timer 5 Low byte Register

SFR Page =3 Only
SFR Address = 0xCC RESET = 0000-0000
7 6 5 4 3 2 1 0
TL5.7 TL5.6 TL5.5 TL5.4 TL5.3 TL5.2 TL5.1 TL5.0
RIW RIW RIW RIW RIW RIW RIW RIW
TH5: Timer 5 High byte Register
SFR Page =3 Only
SFR Address = 0xCD RESET = 0000-0000
7 6 5 4 3 2 1 0
TH5.7 TH5.6 TH5.5 TH5.4 TH5.3 TH5.2 TH5.1 TH5.0
RIW RIW RIW RIW R/W R/W RIW RIW
TLR5: Timer 5 Low byte Reload Register
SFR Page =3 Only
SFR Address = OxCA RESET = 0000-0000
7 6 5 4 3 2 1 0
TLR5.7 TLR5.6 TLR5.5 TLR5.4 TLR5.3 TLR5.2 TLR5.1 TLR5.0
RIW RIW RIW RIW RIW RIW RIW RIW
THRS5: Timer 5 High byte Reload Register
SFR Page =3 Only
SFR Address = 0xCB RESET = 0000-0000
7 6 5 4 3 2 1 0
THR5.7 THR5.6 THR5.5 THR5.4 THR5.3 THR5.2 THR5.1 THR5.0
RIW RIW RIW RIW R/W RIW RIW RIW
8.5. Timer 6 Register
T6CON: Timer 6 Control Register
SFR Page =4 Only
SFR Address = 0xC8 RESET = 0000-0000
7 6 5 4 3 2 1 0
TF6 -- T6CKS1 | T6CKSO T6IE TR6 T6GAT1 | T6GATO
RIW w RIW RIW RIW RIW RIW RIW

Bit 7: TF6, Timer 6 overflow flag.

0: TF6 must be cleared by software.

1: TF6 is set by a Timer 6 overflow happened.
Bit 6: --.

Bit 5~4: T6CKS.1~0, Timer 6 clock source selector.

T6CKS.1~0 T6 Clock Selection
00 SYSCLK/12
01 T6 Pin
10 SYSCLK
11 T3EXI input selection
T6 Pin: P3.5

Bit 3: T6IE, TF6 interrupt enable.
0: Disable TF6 interrupt.
1: Enable TF6 interrupt to share the DMA interrupt vector.
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Bit 2: TR6, Timer 6 Run control bit.

0: Disabled to stop the Timer/Counter 6. Before starting the DMA process, software must be disabled TR6.

1: Enabled to start the Timer/Counter 6.

Bit 1~0: T6GAT.1~0, Gating source selection of Timer 5.

T6GAT.1~0 T6 Gate source
00 Disable
01 INT1ET
10 INT2ET
11 KBIET

TL6: Timer 6 Low byte Register

SFR Page =4 Only
SFR Address = 0xCC RESET = 0000-0000
7 6 5 4 3 2 1 0
TL6.7 TL6.6 TL6.5 TL6.4 TL6.3 TL6.2 TL6.1 TL6.0
RIW R/W R/W R/W RIW RIW RIW R/W
TH6: Timer 6 High byte Register
SFR Page =4 Only
SFR Address = 0xCD RESET = 0000-0000
7 6 5 4 3 2 1 0
TH6.7 TH6.6 TH6.5 TH6.4 TH6.3 TH6.2 TH6.1 TH6.0
RIW R/W R/W R/W RIW RIW RIW R/W
TLR6: Timer 6 Low byte Reload Register
SFR Page =4 Only
SFR Address = 0OxCA RESET = 0000-0000
7 6 5 4 3 2 1 0
TLR6.7 TLR6.6 TLR6.5 TLR6.4 TLR6.3 TLR6.2 TLR6.1 TLR6.0
RIW RIW R/W R/W RIW RIW RIW R/W
THR6: Timer 6 High byte Reload Register
SFR Page =4 Only
SFR Address = 0xCB RESET = 0000-0000
7 6 5 4 3 2 1 0
THR6.7 THR6.6 THR6.5 THR6.4 THR6.3 THR6.2 THR6.1 THR6.0
RIW RIW R/W R/W RIW RIW RIW R/W
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9. System Clock

There are three clock sources for the system clock: Internal High-frequency RC Oscillator (IHRCO), Internal
Low-frequency RC Oscillator (ILRCO) and External Clock Input. Figure 9—1 shows the structure of the system clock in
MG82F6D17.

The MG82F6D17 always boots from IHRCO on 12MHz. Software can select the OSCin input on one of the three clock
sources application required and switches them on the fly. But software needs to settle the clock source stably before
clock switching. In external clock input mode (ECKI), the clock source comes from P6.0 input.

The built-in IHRCO provides two kinds of frequency for software selected. Another frequency is 11.059MHz by software
setting AFS on CKCONO.7. Both of 122MHz and 11.059 MHz in IHRCO provide high precision frequency for system
clock source. To find the detailed IHRCO performance, please refer Section “33.3 IHRCO Characteristics”). In IHRCO
or ILRCO mode, P6.0 can be configured to internal MCK output or MCK/2 and MCK/4 for system application.

The built-in ILRCO provides the low power and low speed frequency about 32KHz to WDT and system clock source.
MCU can selects the ILRCO to system clock source by software for low power operation. To find the detailed IHRCO
performance, please refer Section “33.4 ILRCO Characteristics”). In ILRCO mode, P6.0 can be configured to internal
MCK output or MCK/2 and MCK/4 for system application.

The MG82F6D17 device includes a Clock Multiplier (CKM) to generate the high speed clock for system clock source.
CKM applied in MG82F6D17 is shown in Figure 9—1 and its typical input frequency is around 6MHz. Before enable
CKM, software must configure the CKMIS1~0 (CKCON.5~4) to get the reasonable CKMI frequency for CKM input
source. CKM can generate 4/5.33/8 times frequency of CKMI and setting MCKS1~0 (CKCONZ2.3~2) selects different
CKM outputs to provide the high speed operation on MCU without high-frequency clock source. To find the detailed
CKM performance, please refer Section “33.5 CKM Characteristics”).

The system clock, SYSCLK, is obtained from one of these four clock sources through the clock divider, as shown in
Figure 9—1. The user can program the divider control bits SCKS2~SCKSO0 (in CKCONO register) to get the desired
system clock.
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9.1. Clock Structure

Figure 9-1 presents the principal clock systems in the MG82F6D17. The initial oscillator source of CPUCLK is set to
IHROC 12MHz. It can use the combinations of the clock multiplier and divider for different frequencies. The maximum
CPUCLK is as following:

— External clock input mode: Up to 12MHz @ 2.0V — 5.5V; Up to 256MHz @ 2.4V - 5.5V

— CPUupto 12MHz @ 1.8V —5.5V; Up to 25MHz @ 2.2V - 5.5V

— CPU upto 36MHz @ 2.7V -5.5V with on-chip CKM

If the applications need higher performance, then HSE (DCONO Bit 7) needs to be set when CPUCLK > 6MHz.
Moreover, if needs ultra-high CPUCLK>25MHz, then HSE1 needs to be set.

The system clock can be sourced by the external oscillator circuit or either internal oscillator. It maximum frequency is
50MHz. Please note, when using Clock Multiplier (CKM) to raise the MCK frequency to get higher SYSCLK, the
CPUCLK will be also changed. It is need to set CCKS to slow down CPUCLK before raise MCK frequency to avoid
CPUCLK over clock (CPUCLK needs to lower then 25MHz or 36 MHz).

The clock module also provide two more clock source for high speed PCA applications.
— MCKDO: Up to 72MHz
— CKMIX16: Up to 144MHz

Figure 9—1. System Clock
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L= CKMI=6MHz, CKMS0=0 . »{1
OSCS[1:0] CKMS0 00: MCK = OSCin (default) ——» P6.0(ICKO)
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10: if OSCin = 20~26MHz 01: MCK = 36MHz 00: PCK = MCK (default) P60OC[1:0] 01: MCK output
11: Reserved 10: MCK = 48MHz 01- PCK = MCK/2 (AUXR0.7~6) 10: MCK/2 output
11: MCK = 72MHz : _ 11: MCK/4 output
10: PCK = MCK/4

11: PCK = MCK/8

megawin Version: 1.00 57



MG82F6D1/

9.2. Clock Source Switching

There are three clock sources for the system clock: Internal High-frequency RC Oscillator (IHRCO), Internal
Low-frequency RC Oscillator (ILRCO) and External Clock Input. Figure 9—1 shows the structure of the system clock in
MG82F6D17. The MG82F6D17 always boots from IHRCO on 12MHz. OSCS[1:0] are used to select the clock source
by software setting, but the software need to wait until the clock be settle before switch the clock source.

9.3. On-chip CKM (PLL)

The MG82F6D17 includes a Clock Multiplier (CKM) to generate the high speed clock for system clock source. It is
shown in Figure 9-1 and its typical input frequency is around 6MHz. Before enable CKM, software must configure the
CKMIS1~0 (CKCON.5~4) to get the suitable CKMI frequency for CKM input source. CKM can generate 4/5.33/8 times
frequency of CKMI and setting MCKS1~0 (CKCONZ2.3~2) selects different CKM outputs on MCK to provide the high
speed operation on MCU without high-frequency clock source. To find the detailed CKM performance, please refer
Section “33.5 CKM Characteristics”).

9.4. Wake-up clock from CKM

When enable CKM circuit, it needs 100us to output stable frequency, within this uncertain frequency period, the input of
the MCK needs to keep MCKS on OSCin to guarantee system'’s satiability. Please reference the following procedure:

How to Program to Support wake-up with clock from CKM
« Program MCKSJ[1:0] (CKCONZ2.3~2) to “00” to select non-CKM output as clock source

+ MCU enters power down

- MCU wakes up

« delay 100us to wait CKM working stable.

+ Modify MCKS[1:0] (CKCONZ2.3~2) to select CKM output as clock source
- Continue program execution.........
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9.5. Clock Register

CKCONO: Clock Control Register 0

SFR Page =0~-F&P
SFR Address = 0xC7 RESET = 0001-0000
7 6 5 4 3 2 1 0
AFS ENCKM CKMIS1 CKMISO CCKS SCKS2 SCKS1 SCKSO0
R/W R/W R/W R/W R/W R/W R/W R/W

Bit 7: AFS, Alternated Frequency Selection.
0: Select IHRCO on 12MHz.
1: Select IHRCO on 11.059MHz.

Bit 6: ENCKM, Enable clock multiplier (X8/X12)
0: Disable the X8/X12 clock multiplier.
1: Enable the X8/X12 clock multiplier.

Bit 5~4: CKMIS1 ~ CKMISO, Clock Multiplier Input Selection.

CKMIS[1:0] Clock Multiplier Input Selection
0 0 OSCin/1 (when OSCin =5 ~ 7MHz)
0 1 0OSCin/2 (when OSCin = 10 ~ 14MHz)
10 OSCin/4 (when OSCin = 20 ~ 28MH2z)
11 Reserved

Bit 3: CCKS, CPU Clock Select.
0: Select CPU Clock as SYSCLK.
1: Select CPU Clock as SYSCLK/2.

Bit 2~0: SCKS2 ~ SCKSO0, programmable System Clock Selection.

SCKSJ[2:0] System Clock (SYSCLK)
0 0O MCKDO/1
0 01 MCKDO/2
010 MCKDO/4
0 11 MCKDO/8
1 00 MCKDO/16
1 01 MCKDO/32
110 MCKDO/64
111 MCKDO/128
CKCONZ2: Clock Control Register 2
SFR Page =P Only
SFR Address = 0x40 RESET = 0001-0000
7 6 5 4 3 2 1 0
-= - - IHRCOE MCKS1 MCKSO0 0SscCs1 0OSCS0
w w w RIW RIW R/W RIW RIW

Bit 4: IHRCOE, Internal High frequency RC Oscillator Enable.

0: Disable internal high frequency RC oscillator.

1: Enable internal high frequency RC oscillator. If this bit is set by CPU software, it needs 32 us to have stable output
after IHRCOE is enabled.
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Bit 3~2: MCKSJ[1:0], MCK Source Selection.

S S OSCin =12MHz OSCin =11.059MHz
MCKS[1:0] Selection CKMIS = [01] CKMIS = [01]
CKMSO0=0] CKMSO=1 | CKMSO=0 | CKMSO=1
0 0 OSCin 12MHz 11.059MHz
0 1 CKMI x4 /x6 24MHz 36MHz 22.118MHz | 33.177MHz
10 CKMI x5.33 / x8 32MHz 48MHz 29.491MHz | 44.236MHz
11 CKMI x8  /x12 48MHz 72MHz 44.236MHz | 66.354MHz

Note: It needs to set ENCKM = 1 to enable CKM.

Note: Needs to be careful of the limitation of CPUCLK and SYSCLK. Needs to use SCKSJ[2:0] and CCKS to
choose proper range of CPUCLK and SYSCLK to not exceed the limitation. CPUCLK < 36MHz,
SYSCLK < 50MHz.

Bit 1~0: OSCS[1:0], OSCin Source selection.

OSCS[1:0] OSCin source Selection
00 IHRCO
0 1 ECKI
10 ILRCO
11 Reserved

CKCONS3: Clock Control Register 3

SFR Page =P only
SFR Address =0x41 RESET = 0000-0000
7 6 5 4 3 2 1 0
WDTCS1 | WDTCSO0 FWKP WDTFS MCKD1 MCKDO - -
RIW RIW RIW RIW RIW RIW w w

Bit 5: FWKP, MCU Fast wake up control.
0: Select MCU for normal wakeup time about 120us from power-down mode.
1: Select MCU for fast wakeup time about 30us from power-down mode.

Bit 4: WDTFS. WDT overflow source selection.
0: Select WDT bit-8 overflow as WDT event source.
1: Select WDT bit-0 overflow as WDT event source.

Bit 3~2: MCKD[1:0], MCK Divider Output selection.

MCKDJ1:0] MCKDO Frequency if MCK = 12MHz if MCK = 48MHz
00 MCKDO = MCK MCKDO = 12MHz MCKDO = 48MHz
0 1 MCKDO = MCK/2 MCKDO = 6MHz MCKDO = 24MHz
10 MCKDO = MCK/4 MCKDO = 3MHz MCKDO = 12MHz
11 MCKDO = MCK/8 MCKDO = 1.5MHz MCKDO = 6MHz

CKCONS: Clock Control Register 5

SFR Page =Ponly
SFR Address = 0x43 RESET = 0000-0000
7 6 5 4 3 2 1 0
- -- -- -- - - - CKMSO0
w w w w w w w R/W
Bit 7~1: Reserved. Software must write “0” on these bits when CKCONS5 is written.
Bit 0: CKMS0, CKM mode selection 0.
0: Select CKM operating for 8X mode. (96MHz)
1: Select CKM operating for 12X mode. (144MHz)
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AUXRO: Auxiliary Register 0

SFR Page =0~F
SFR Address = 0xAl RESET = 0000-0000
7 6 5 4 3 2 1 0
P600OC1 | P600CO P60FD
R/W R/W R/W R/W w w R/W R/W

Bit 7~6: P6.0 function configured control bit 1 and 0. The two bits only act when internal RC oscillator (IHRCO or ILRCO)
is selected for system clock source. In external clock input mode, P6.0 is the dedicated clock input pin. In internal

oscillator condition, P6.0 provides the following selections for GPIO or clock source generator. When P600OC[1:0] index
to non-P6.0 GPIO function, P6.0 will drive the on-chip RC oscillator output to provide the clock source for other devices.

P600C[1:0] P60 function I/O mode
00 P60 By P6MO0.0
01 MCK By P6MO0.0
10 MCK/2 By P6MO0.0
11 MCK/4 By P6MO0.0

For clock-out on P6.0 function, it is recommended to set P6MO0.0 to “1” which selects P6.0 as push-push output mode.

Bit 5: P60FD, P6.0 Fast Driving.

0: P6.0 output with default driving.

1: P6.0 output with fast driving enabled. If P6.0 is configured to clock output, enable this bit when P6.0 output frequency
is more than 12MHz at 5V application or more than 6MHz at 3V application.

DCONO: Device Control Register 0

SFR Page =P Only
SFR Address = 0x4C POR = 100x-x011
7 6 5 4 3 2 1 0
HSE IAPO HSE1 -- -- IORCTL RSTIO OCDE
RIW RIW RIW w w RIW RIW RIW

Bit 7: HSE, High Speed operation Enable.

0: Select CPU running in lower speed mode (Fcpycik € 6MHZz) which is slow down internal circuit to reduce power
consumption.

1: Enable CPU full speed operation if Fcpycix > 6MHz. Before select high frequency clock (> 6MHz) on CPUCLK,
software must set HSE to switch internal circuit for high speed operation.

Bit 5: HSE1, High Speed operation Enable 1.
0: No function.
1: Enable MCU for ultra-high speed operation. (Fcpucik > 25MHz). It also needs to set HSE when use HSE1 = 1.
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10. Watch Dog Timer (WDT)

10.1. WDT Structure

The Watch-dog Timer (WDT) is intended as a recovery method in situations where the CPU may be subjected to
software upset. The WDT consists of a 8-bit free-running counter, a 8-bit prescaler and a control register (WDTCR).
Figure 10-1 shows the WDT structure in MG82F6D17.

There are four selections for WDT clock source. The clock source must be configured before WDT enabled. The default
WDT clock source is 32 KHz ILRCO. The WDT overflow will set the WDTF (PCON1.0) which can be configured to
generate an interrupt by enabled WDTFIE (SFIE.O) and enabled ESF (EIE1.3). The overflow can also trigger a system
reset when WREN (WDTCR.7) is set. To prevent WDT overflow, software needs to clear it by writing “1” to the CLRW
bit (WDTCR.4) before WDT overflows.

Once the WDT is enabled by setting ENW bit, there is no way to disable it except through power-on reset or page-p
SFR over-write on ENW, which will clear the ENW bit. The WDTCR register will keep the previous programmed value
unchanged after hardware (RST-pin) reset, software reset and WDT reset.

WREN, NSW and ENW are implemented to one-time-enabled function, only writing “1” valid in general SFR page.
Page-P SFR Access on WDTCR can disable WREN, NSW and ENW, writing “0” on WDTCR.7~5. Please refer Section
“10.4 WDT Register” and Section “29 Page P SFR Access” for more detail information.

Figure 10-1. Watch Dog Timer
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10.2. WDT During Idle

In the Idle mode, the WIDL bit (WDTCR.3) determines whether WDT counts or not. Set this bit to let WDT keep
counting in the Idle mode. If the hardware option NSWDT is enabled, the WDT always keeps counting regardless of
WIDL bit.

10.3. WDT During Power Down (Auto Wake up)

In the Power down mode, the ILRCO won't stop if the NSW (WDTCR.6) is enabled. The MUC enters Watch mode to
behave an auto-wakeup function. That lets WDT keep counting even in Power down mode (Watch Mode). After WDT
overflows, it will wake up the CPU from interrupt or reset by software configured. This function is only active when WDT
clock source is come from ILRCO or P6.0 input which can be derived from external input.
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10.4. WDT Register

WDTCR: Watch-Dog-Timer Control Register

SFR Page =0~F&P
SFR Address = 0xE1 POR = XXX0-XXXX (0000-0111)
7 6 5 4 3 2 1 0
WREN NSW ENW CLRW WIDL PS2 PS1 PSO
R/W R/W R/W R/W R/W R/W R/W R/W

Bit 7: WREN, WDT Reset Enable. The initial value can be changed by hardware option, WRENO.

0: The overflow of WDT does not set the WDT reset. The WDT overflow flag, WDTF, may be polled by software or
trigger an interrupt.

1: The overflow of WDT will cause a system reset. Once WREN has been set, it can not be cleared by software in page
0~F. In page P, software can modify it to “0” or “1”.

Bit 6: NSW. Non-Stopped WDT. The initial value can be changed by hardware option, NSWDT.

0: WDT stop counting while the MCU is in power-down mode.

1: WDT always keeps counting while the MCU is in power-down mode (Watch Mode) or idle mode. Once NSW has
been set, it can not be cleared by software in page O~F. In page P, software can modify it to “0” or “1”.

Bit 5: ENW. Enable WDT.

0: Disable WDT running. This bit is only cleared by POR.

1. Enable WDT while it is set. Once ENW has been set, it can not be cleared by software in page O~F. In Page P,
software can modify it as “0” or “1”.

Bit 4: CLRW. WDT clear bit.

0: Writing “0” to this bit is no operation in WDT.

1: Writing “1” to this bit will clear the 8-bit WDT counter to O0H. Note this bit has no need to be cleared by writing
“0".Clear WDT to recount while it is set.

Bit 3: WIDL. WDT idle control.
0: WDT stops counting while the MCU is in idle mode.
1: WDT keeps counting while the MCU is in idle mode.

Bit 2~0: PS2 ~ PS0, select prescaler output for WDT time base input.
When WDTFS (CKCON3.4) = 0, WDT clock source= ILRCO or SYSCLK/12

PS[2:0] Prescaler Value WDT Period WDT Period
(WDT clock = ILRCO) (WDT clock = SYSCLK/1