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4. Pin Description

SYMBOL TYPE DESCRIPTIONS
EXTERNAL ACCESS ENABLE: This pin forces the processor to execute
EA I the external ROM. The ROM address and data are not presented on the bus

if the EA pin is high.
PROGRAM STORE ENABLE: PSENenables the external ROM data in the

PSEN OH Port 0 address/data bus. When internal ROM access is performed, no PSEN
strobe signal outputs originate from this pin.

ADDRESS LATCH ENABLE: ALE enables the address latch that separates

ALE e the address from the data on Port 0.

RESET: Set this pin high for two machine cycles while the oscillator is
RST I L . .

running to reset the device.
XTAL1 CRYSTAL 1: Crystal oscillator input or external clock input.

Vss GROUND: ground potential.

Voo POWER SUPPLY: Supply voltage for operation.

/0 PORT 0: 8-bit, bi-directional 1/0 port with internal pull-up resisters. This port

P0.0-PO0.7 DSH also provides a multiplexed, low-order address / data bus during accesses to
external memory.

PORT 1: 8-bit, bi-directional 1/0O port with internal pull-up resistors. This port

also provides alternate functions as below.

1/0 P1.0 ~ P1.5 provide PWMO ~ PWMS5.

SH P1.4 ~ P1.7 provide ADCO ~ ADC3.

P1.0 alternately provides Timer2 external count input.(T2)

P1.1 alternately provides Timer2 Reload/Capture/Direction control.(T2EX)

/O PORT 2: 8-bit, bi-directional I/O port with internal pull-ups. This port also

P2.0-P2.7 SH provides the upper address bits when accessing external memory. P2.4 to
P2.7 can be software configured as 12C serial ports

PORT 3: 8-hbit, bi-directional I/O port with internal pull-up resistors.

All bits have alternate functions, which are described below:

RXD (P3.0): Serial Port 0 input

TXD (P3.1): Serial Port 0 output

/0 INTO (P3.2): External Interrupt O

SH INT1(P3.3): External Interrupt 1
TO (P3.4):Timer 0 External Input
T1 (P3.5):Timer 1 External Input

WR (P3.6): External Data Memory Write Strobe

RD (P3.7): External Data Memory Read Strobe

110 PORT 4: 4-bit bi-directional 1/0 port. The P4.3 also provides the alternate
SH function REBOOT which is H/W reboot from LD flash.

* Note : TYPE I[: input, O: output, I/O: bi-directional, H: pull-high, L: pull-low, D: open drain S: Schmitt Trigger

I

XTAL2 @) CRYSTAL 2: Crystal oscillator output.
I
I

P1.0-P1.7

P3.0-P3.7

P4.0-P4.3
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41 Port4

SFR P4 at address A5H, is a 4-bit multipurpose programmable I/O port which functions are /O, insert
wait function and chip-select function. The Port 4 has four different operation modes:

In mode 0, P4.0 ~ P4.3 is a 4-bit bi-directional I/O port which is the same as port 1. The default Port 4
is a general 1/O function.

In model, P4.0 ~ P4.3 are read data strobe signals which are synchronized with RD signal at specified
addresses. These read data strobe signals can be used as chip-select signals for external peripherals.

In mode2, P4.0 ~ P4.3 are write data strobe signals which are synchronized with WR signal at
specified addresses. These write data strobe signals can be used as chip-select signals for external
peripherals.

In mode3, P4.0 ~ P4.3 are read/write data strobe signals which are synchronized with RD

or WR signal at specified addresses. These read/write data strobe signals can be used as chip-select
signals for external peripherals.

In model~mode3, Port 4 is configured with the feature of chip-select signals, the address range for
chip-select signals depends on the contents of registers P4xAH and P4xAL, which contain the high-
order byte and low-order byte, respectively, of the 16-bit address comparator for P4.x. The registers
PACONA and P4CONB contain the control bits to configure the Port 4 operation mode. This is
illustrated in the following schematic.

P4xCSINV
P4 REGISTER
P4.x DATA1/O
MUX 4->1  |——
B =
READ
)
e s

PIN
P4.x

ADDRESS BUS PAXEUNO
- =
EQUAL P4xFUN1
L
o
X Bit Length
PAXAH Selectable P4.x INPUT DATA BUS
comparator -
REGISTER
P4xCMPO
P4xCMP1
Figure 4-1

For example, the following program sets up P4.0 as a write-strobe signal for 1/O port addresses 1234H
— 1237H with positive polarity, while P4.1 — P4.3 are used as general I/O ports.

MOV P40AH, #12H

MOV P40AL, #34H ; Base 1/0 address 1234H for P4.0

MOV P4CONA, #00001010B ; P4.0 is a write-strobe signal; address lines A0 and Al are masked.
MOV P4CONB, #00H ; P4.1 — P4.3 are general I/O ports

-8-
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5.2 Data Memory

The W79E(L)633 can access up to 64Kbytes of external Data Memory. This memory region is
accessed by the MOVX instructions. Unlike the 8051 derivatives, the W79E(L)633 contains on-chip
1K-bytes of Data Memory, which only can be accessed by MOVX instructions. The 1-Kbytes of SRAM
located between address 0000h and 03FFh is enabled by setting DMEO bit of PMR register. If MOVX
instruction accesses the addresses greater than 03FFh CPU will automatically access external
memory through Port 0 and 2. In default condition the 1K-bytes SRAM is disabled and any MOVX
directed to the space between 0000h and FFFFh goes to the expanded bus on the Port 0 and 2. The
W79E(L)633 also has the standard 256 bytes of on-chip Scratchpad RAM. This can be accessed
either by direct addressing or by indirect addressing. There are also some Special Function Registers
(SFRs), which can only be accessed by direct addressing. Since the Scratchpad RAM is only 256
bytes, it can be used only when data contents are small.

FFh FFFFh
Indirect SFRs

Addressing Direct
RAM Addressing

80h
7Fh [ Direct & 64K Bytes 64K Bytes
Indirect 64K Bytes On-chip On-chip
Addressing External Program Program
00h RAM Data Memory Memory
Memory AP FlashO AP Flash1
OFFFh
03FFh [ 1K Bytes 4K Bytes
on chip LD Flash
0000h | SRAM 0000h 0000h

Figure 5-1 Memory Map

Publication Release Date: Oct 07, 2010
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Special Function Registers, continued

SYMBOL DEFINITION ADDRESS MSB BIT_ADDRESS, SYMBOL LSB RESET
0000
PWM4 PWM4 Output CFH 0000B
. PWMS0 |PWM40 |ENPWM|ENPWM[0000
PWMCON2|PWM Control Register 2 CEH - - - - E E 5 4 0000B
_ 0000
TH2 T2 reg. High CDH 0000B
0000
TL2 T2 reg. Low CCH 0000B
0000
RCAP2H  |T2 Capture Low CBH 00008
. 0000
RCAP2L  |T2 Capture High CAH 0000B
T2MOD  |Timer 2 Mode COH - - - - T2CR |- % DCEN [P
0xx0B
. cH lce o [co [ce [ca [co9  [ce  |oooo
LS el el car TF2  |ExF2  |Rclk |TcLk  |ExEN2 [TR2  |cm2 |cPirL2 |0000B
. . 0000
TA Time Access Register C7H 0000B
__ ADCPS. |ADCPS. |[ADCPS. |ADCPS. 0000
ADCPS  |ADC Input Pin Switch C6H A A A 3 ootk
STATUS |Status Register C5H - HIP LIP - - - - - e
XXXXB
. XXXX
PMR Power Management Register |C4H ; ; . ; ; ALEOFF|- DMED [0
0000
PWMS PWMS Output C3H 00008
ADCH e U T LR T ADC9 |aDC8 |aDC.7 |aDC6 |aDCs |aDca |aDc3 [apc2 [P
Byte XXXXXB
ADCL ST A ADCLK1|ADCLKO)- ; ; ; ADC.1 |aDc.o |00
Byte XXXXXB
ADCCON |ADC Control Register COH ADCEN |- ADCEX |ADCI |ADCS |AADR2 |AADRL |AADRO |0x000000B
0000
SADEN Slave Address Mask B9H 0000B
. ®F |BE) |BD) [BC) [BB) |BA) |B9 |B8) |x000
1P Interrupt Priority BeH ) PADC |PT2  |PS PTL  |px1 |PTo  |Pxo  |000OB
®n |®6) |B5) |B4 [B3 |B2 |BL |BO) |1111
P3 Port 3 BOH RD WR |T1 To INTL |INTO |TxD [RxD [|1111B
SFRCN  |F/w Flash Control AFH BANK |WFWIN [NOE  [NCE  [cTRL3 [cTRL2 [cTRLL [cTRLO gg.)ﬁB
SFRFD  |F/W Flash Data AEH XXXX
XXXXXB
. 0000
SFRAH F/W Flash High Address ADH 0000B
0000
SFRAL F/W Flash Low Address ACH 0000B
ROMCON |ROM Control ABH - - - - EN128K |DCP12 |DCP11 |DCP10 |00000111B
0000
SADDR Slave Address A9H 0000B
“h e [eo)y ko [ee) [eAa |9 [as)  |oooo
IE Merrh Epeble AgH EA EADC |ET2  |ES ETL |Ext |ETo |Exo  |0000B
XXXX
P4 Port 4 ASH - - - - Tiiis
P43CSI |P42CsI |P41CsI |P4ocsi 0000
P4ACSIN  |P4 CS SIGN A2H Ny Ny oy Ny ; PWDNH |RMWFP |- 00008
XRAMAH  [RAM High byte Address ALH - - - - - - 0 0 250
0000B

-14 -



WT79EG633A/WT79L633A

NnUvoToN
P

Bit: 7 6 5 4 3 2 1 0
|pL7 |PLe |Ps [Pra [Pz [pPr2 [Pr1 [Pr0 |
Mnemonic: P1 Address: 90h

P1.7-0: General-purpose digital input port or analog input port ADO~AD7Y. For digital input, port-
read instructions read the port pins, while read-modify-write instructions read the port
latch. Additional functions are described below.

ALTERNATE ALTERNATE
= FUNCTISE FUNCTIONZ2 FUNCTION3
P1.0 | T2: External input for Timer/Counter 2 PWMO: PWM output chO -

P1.1 | T2EX: Timer/Counter 2 Capture/Reload Trigger PWM1: PWM output chl -
P1.2 | STADC: External rising edge input to start ADC PWM2: PWM output ch2 -

P13 | - PWM3: PWM output ch3 -
P14 | - PWM4: PWM output ch4 ADCO: Analog inputO
P15 | - PWM5: PWM output ch5 ADC1: Analog inputl
P16 | - - ADC2: Analog input2
P17 | - - ADC3: Analog input3
Port 4 Control Register A
Bit: 7 6 5 4 3 2 1 0
| Patm1 | Paimo | Paict | paico |Pdomi | Pdomo | Paoci | paoco |
Mnemonic: PACONA Address: 92h
Port 4 Control Register B
Bit: 7 6 5 4 3 2 1 0
| Pasm1 | Pasmo | P4sc1 |Pasco | Pazmi | P4amo | Pa2c1 | Pazco |
Mnemonic: PACONB Address: 93h
BIT NAME FUNCTION

Port 4 alternate modes.

=00: Mode 0. P4.x is a general purpose I/O port which is the same as Port 1.

=01: Mode 1. P4.x is a Read Strobe signal for chip select purpose. The address range depends on
P4xM1, |the SFR P4xAH, P4xAL and bits P4xC1, P4xCO.

P4xMO |=10: Mode 2. P4.x is a Write Strobe signal for chip select purpose. The address range depends on
the SFR P4xAH, P4xAL and bits P4xC1, P4xCO.

=11: Mode 3. P4.x is a Read/Write Strobe signal for chip select purpose. The address range
depends on the SFR P4xAH, P4xAL and bits P4xC1, P4xC0O

Port 4 Chip-select Mode address comparison:

=00: Compare the full address (16 bits length) with the base address registers P4xAH and P4xAL.
=01: Compare the 15 high bits (A15-Al) of address bus with the base address registers P4xAH
P4xC1, |and P4xAL.

P4xCO [=10: Compare the 14 high bits (A15-A2) of address bus with the base address registers P4xAH
and P4xAL.

=11: Compare the 8 high bits (A15-A8) of address bus with the base address registers P4xAH and
P4xAL.

P4.0 Base Address Low Byte Register
Bit: 7 6 5 4 3 2 1 0
| A7 | A6 | A5 | A4 | A3 | A2 | A1 | A0 |

-20 -
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CKCON REG 8EH
MOV  TA, #AAH
MOV  TA, #55H
SETB WDCON.0 ; Reset Watchdog Timer
ORL CKCON, #11000000B ; Select 26 bits Watchdog Timer
MOV  TA, #AAH
MOV TA, #55H
ORL  WDCON, #00000010B ; Enable watchdog
The other bits in WDCON have unrestricted write access.
PWM Pre-scale Register

Bit: 7 6 5 4 3 2 1 0
- [ [ [ -l ]
Mnemonic: PWMP Address: D9h
PWMP.7-0 Adjust PWM frequency. Fpwm Fosc
2 x (1+ PWMP) x 255
PWMO
Bit: 7 6 5 4 3 2 1 0
I N N N R R R
Mnemonic: PWMO Address: DAh
PWMO0.7-0 Adjust PWMO duty cycle. PWMn high/low ratio of PWMn ___PWMn__
255 - (PWMn)
PWM1
Bit: 7 6 5 4 3 2 1 0
IS R R EE R E O R
Mnemonic: PWM1 Address: DBh
PWM1.7-0 Adjust PWML1 duty cycle.
PWM Control Registerl
Bit: 7 6 5 4 3 2 1 0
PWM3OE | PWM2OE | ENPWM3 | ENPWM2 | PWM1OE | PWMOOE | ENPWM1 | ENPWMO
Mnemonic: PWMCON1 Address: DCh

Publication Release Date: Oct 07, 2010
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ACCUMULATOR
Bit: 7 6 5 4 3 2 1 0
| acc7 | Acce |Accs |acca [acca [accz [acci [acco |
Mnemonic: ACC Address: EOh

ACC.7-0 The A (or ACC) register is the standard 8051/52 accumulator.
EXTENDED INTERRUPT ENABLE
Bit: 7 6 5 4 3 2 1 0

| - | - |- | Ewpl |- | - | E2c2 | ER2C1 |
Mnemonic: EIE Address: E8h
EWDI Enable Watchdog timer interrupt
El2C2 Enable 12C channel 2 interrupt
El2C1 Enable 12C channel 1 interrupt
I2C Control Register Channel 1
Bit: 7 6 5 4 3 2 1 0
| - |enst [sta [sto sl YNE (s |
Mnemonic: I2CON Address: E9h
ENS1 Enable channel 1 of I2C serial function block. When ENS1=1 the channel 1 of 12C serial
function enables. The port latches of SDA1 and SCL1 must be set to logic high.
STA I2C START Flag. Setting STA to logic 1 to enter master mode, the 12C hardware sends a
START or repeat START condition to bus when the bus is free.
STO I2C STOP Flag. In master mode, setting STO to transmit a STOP condition to bus then

I2C hardware checks the bus condition, if a STOP condition is detected this flag will be
cleared by hardware automatically. In a slave mode, setting STO resets 12C hardware to
the defined “not addressed” slave mode.

Sl I12C Port 1 Interrupt Flag. When a new SIO1 state is present in the S1STA register, the Sl
flag is set by hardware, and if the EA and EI2C1 bits are both set, the 12C1 interrupt is
requested. SI must be cleared by software.

AA Assert Acknowledge Flag. If AA is set to logic 1, an acknowledged signal (low level to
SDA) will be returned during the acknowledge clock pulse on the SCL line. If AA is
cleared, a non-acknowledged signal (high level to SDA) will be returned during the
acknowledge clock pulse on the SCL line.

Bit0 Must be zero always
I2C Channel 1 Address Register 0
Bit: 7 6 5 4 3 2 1 0
I2ADDR.7 | I2ADDR.6 | 12ADDR.5 | I2ADDR.4 | 12ADDR.3 | I2ADDR.2 | I2ADDR.1 | GC
Mnemonic: I2ADDR10 Address: EAh

[2ADDR10.7-1 12C1 Slave AddressO. The 8051 uC can read from and write to this 8-bit, directly
addressable SFR. The contents of the register are irrelevant when 12C is in master mode.
In the slave mode, the seven most significant bits must be loaded with the MCU’s own
slave address. The 12C hardware will react if the contents of I2ADDR10 are matched with
the received slave address.

Publication Release Date: Oct 07, 2010
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I2C Baud Rate Control Register Channel 2

Bit: 7 6 5 4 3 2 1 0
12CLK.7 12CLK.6 12CLK.5 12CLK.4 12CLK.3 12CLK.2 12CLK.1 | 12CLK.O |
Mnemonic: 12CLK2 Address: FEh

[2CLK2.7-0 The I12C clock rate control
I2C Timer Counter Register Channel 2

Bit: 7 6 5 4 3 2 1 0
| - | - | - | - | - |entiz |pivaz [ TiF2 |
Mnemonic: I2TIMER2 Address: FFh

ENTI2 Enable 12C 14-bits Time-out Counter. Setting ENTI to logic high will firstly reset the time-
out counter and then start up counting. Clearing ENTI disables the 14-bit time-out
counter. ENTI can be set to logic high only when SI=0.

DIv42 I2C Time-out Counter Clock Frequency Selection. DIV42= 0 the clock frequency is
coherent to the system clock Fosc. DIV42 = 1 the clock frequency is Fosc/4.

TIF2 I2C Time-out Flag. When the time-out counter overflows hardware will set this flag and
request the 12C2 interrupt if 12C2 interrupt is enabled (EI2C1=1). This bit must be cleared
by software.

Publication Release Date: Oct 07, 2010
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Stretching only affects the MOVX instruction. There is no effect on any other instruction or its timing, it

is as if the state of the CPU is held for the
value is zero, one, and two are shown below.

Table 7-2 Data Memory Cycle Stretch Values

desired period. The timing waveforms when the stretch

RD OR WR RD OR WR RD OR WR
M2 ML MO MACHINE STROBE
CYCLES WIDTH IN STROBE WIDTH | STROBE WIDTH
CLOCKS @ 25 MHZ @ 40 MHZ
0 0 0 2 2 80 nS 50 nS
0 0 1 3 (default) 4 160 nS 100 nS
0 1 0 4 8 320 nS 200 nS
0 1 1 5 12 480 nS 300 nS
1 0 0 6 16 640 nS 400 nS
1 0 1 7 20 800 nS 500 nS
1 1 0 8 24 960 nS 600 nS
1 1 1 9 28 1120 nS 700 nS
Last Cycle First Second Next Instruction
| ] | ) . Machine Cycle |
of Previous Machine cycle Machine cycle
Instruction |<_ MOVX instruction cycle _>|
|c1 |c2 |c3 |c4 |c1 |c2 |c3 |c4 |01 |cz |c3 |c4 |c1 |c2 |c3 |c4 |
cxk ULy
ALE |
PSEN L] L] L
WR I—I—
PORT 0 HAO»A7}_{ DO-D7 HAO»A7}_{ DO-D7 HAO-A7H DO-D7 HAO»A7}—{ DO-D7 I
MOVX+Inst. T Nett Inst. T MOVX Data T
Address Address Address
MOVX Inst Next Inst. Read] MOVX Data out
PORT 2 X A15-A8 X Al15-A8 X A15-A8 X Al15-A8

Figure 7-6 Data Memory Write with Stretch Value =0

Publication Release Date: Oct 07, 2010
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When the selected time-out occurs, the watchdog interrupt flag WDIF (WDCON.3) is set. Then, if there
is no RWT and if the Watchdog Timer reset EWT (WDCON.1) is enabled, the Watchdog Timer reset
occurs 512 clocks later. This reset lasts two machine cycles, and the Watchdog Timer reset flag
WTRF (WDCON.2) is set, which indicates that the Watchdog Timer caused the reset.

The Watchdog Timer is disabled by a power-on/fail reset. The external reset and Watchdog Timer
reset can not disable Watchdog Timer but restart the Timer.

The control bits that support the Watchdog Timer are discussed below.

Watchdog Timer Control (WDCON)

7 - Reserved.

Power-on reset flag. The hardware sets this flag during power—up, and it can only

2 FHOUS be cleared by software. This flag can also be written by software.

5-4 - Reserved.

Watchdog Timer Interrupt Flag. If the watchdog interrupt is enabled, the hardware
sets this bit to indicate that the watchdog interrupt has occurred. If the interrupt is
not enabled, this bit indicates that the time-out period has elapsed. This bit must be
cleared by software.

3 WDIF

Watchdog Timer Reset Flag. If EWT is 0, the Watchdog Timer has no affect on this
bit. Otherwise, the hardware sets this bit when the Watchdog Timer causes a reset.

2 WTRF It can be cleared by software or a power-fail reset. It can be also read by software,
which helps determine the cause of a reset.

1 EWT Enable Watchdog-Timer Reset. Set this bit to enable the Watchdog Timer Reset
function.

0 RWT Reset Watchdog Timer. Set this bit to reset the Watchdog Timer before a time-out

occurs. This bit is automatically cleared by the hardware.

The EWT, WDIF and RWT bits are protected by the Timed Access procedure. This procedure
prevents software, especially errant code, from accidentally enabling or disabling the Watchdog Timer.
An example is provided below.

org 63h
mov TA#AAH
mov TA,#55H

clr WDIF
jnb execute_reset_flag,bypass_reset ; Test if CPU need to reset.
jmp $ ; Wait to reset

bypass_reset:
mov  TA#AAH
mov TA#55H

setb RWT
reti
org 300h

Publication Release Date: Oct 07, 2010
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start;

mov  ckcon,#01h ; select 2 A 17 timer
; mov  ckcon,#61h ; select 2 ~ 20 timer
; mov  ckcon,#81h ; select 2 ~ 23 timer
; mov  ckcon,#clh ; select 2~ 26 timer

mov TA #aah
mov TA,#55h
mov  WDCON,#00000011B

setb  EWDI
setb ea
jmp $ ; wait time out

Clock Control

WD1, WDO0O: CKCON.7, CKCON.6 - Watchdog Timer Mode select bits. These two bits select the time-
out interval for the Watchdog Timer. The reset interval is 512 clocks longer than the selected interval.
The default time-out is 2*" clocks, the shortest time-out period.

-68-
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14. Serial Port

The W79E(L)633 serial port is a full-duplex port, and the W79E(L)633 provides additional features,
such as Frame Error Detection and Automatic Address Recognition. The serial port is capable of
synchronous and asynchronous communication. In synchronous mode, the W79E(L)633 generates
the clock and operates in half-duplex mode. In asynchronous mode, the serial port can simultaneously
transmit and receive data. The transmit register and the receive buffer are both addressed as SBUF,
but any write to SBUF writes to the transmit register while any read from SBUF reads from the receive
buffer. The serial port can operate in four modes, as described below.

14.1 Mode O

This mode provides half-duplex, synchronous communication with external devices. In this mode,
serial data is transmitted and received on the RXD line, and the W79E(L)633 provides the shift clock
on TxD, whether the device is transmitting or receiving. Eight bits are transmitted or received per
frame, LSB first. The baud rate is 1/12 or 1/4 of the oscillator frequency, as determined by the SM2 bit
(SCON.5; 0 =1/12; 1 = 1/4). This programmable baud rate is the only difference between the standard
8051/52 and the W79E(L)633 in mode O.

Any write to SBUF starts transmission. The shift clock is activated, and data is shifted out on RxD until
all eight bits are transmitted. If SM2 is 1, the data appears on RxD one clock period before the falling
edge of the shift clock on TxD. Then, the clock remains low for two clock periods before going high
again. If SM2 is 0, the data appears on RxD three clock periods before the falling edge of the shift
clock on TxD, and the clock on TxD remains low for six clock periods before going high again. This
ensures that, at the receiving end, the data on the RxD line can be clocked on the rising edge of the
shift clock or latched when the clock is low. The Tl flag is set high in C1 following the end of
transmission. The functional block diagram is shown below.

Transmit Shift Register

Write to
Internal
Fosc SBUF Data Bus PARIN
» LOAD SOUT|—p RXD
P3.0 Alternate

4|—> CLOCK Output Function
112 1/4 TX START TX SHIFT

SM2 ¢ 1 TX CLOCK Tl
jj>—> Serial Interrupt

RX CLOCK RI XD
SHIFT CLOCK > P3.1 Alternate
Output Function
RE]?\IT D—P LOAD SBUF
TX START
RX SHIFT
: . Read SBUF
Serial Controllor v
CLOCK SBUF! Internal
RXD » SIN PAROUT Data Bus
P3.0 Alternate
Input Function Receive Shift Register

Figure 14-1 Serial Port Mode 0
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15.3.3 Slave/Transmitter Mode

A8H

Own SLA+R has been received;
ACK has been return.

or

BOH

Arbitration lost SLA+R/W as master;
Own SLA+R has been received;
ACK has been return.

| )

(STA,STO,S1,AA)=(0,0,0,0) (STA,STO,S1,AA)=(0,0,0,1)
Last data byte will be transmitted; Data byte will be transmitted;
ACK will be received. ACK will be received.

% ;4
COH B8H
Data byte or Last data byte in S1DAT has Data byte in S1DAT has been transmitted;

been transmitted; ACK has been received.
NOT ACK has been received.

! }

(STA,STO,S1,AA)=(0,0,0,0)
Last data will be transmitted;
ACK will be received.

C8H
Last data byte in S1DAT has been transmitted;
ACK has been received.

(STA,STO,SI,AA)=(0,0,0,1)
Data byte will be transmitted;
ACK will be received.

I

AOH
A STOP or repeated START has been
received while still addressed as SLV/REC.

Y Y
(STA,STO,SI,AA)=(1,0,0,1) (STA,STO,SI,AA)=(1,0,0,0)

Switch to not address SLV mode;
Own SLA will be recognized;

A START will be transmitted when
the bus becomes free.

Switch to not addressed SLV mode;
No recognition of own SLA;

A START will be transmitted when the
becomes free.

(STA,STO,S1,AA)=(0,0,0,1)
Switch to not addressed SLV mode;
Own SLA will be recognized.

(STA,STO,S1,AA)=(0,0,0,0)
Switch to not addressed SLV mode;
No recognition of own SLA.

Send a START

when bus becomes free

To Master Mode (C)

Enter NAslave

Figure 15-7 Slave Transmitter Mode
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15.3.4 Slave/Receiver Mode

0H
Own SLA+W has been received;
ACK has been return.

or

68H

Arbitration lost SLA+R/W as master;
Own SLA+W has been received;
ACK has been return.

! )

(STA,STO,S1,AA)=(0,0,0,0) (STA,STO,S1,AA)=(0,0,0,1)
Data byte will be received; Data byte will be received;
NOT ACK will be returned. ACK will be returned.
80H
A e e e SA G Previously addressed with own SLA address;
b Data has been received;
NOT ACK has been returned. ACK has been retumed.
AOH i i
A STOP or repeated START has been
. g (STA,STO,S1,AA)=(0,0,0,0) (STA,STO,S1,AA)=(0,0,0,1)
received while still addressed as SLV/REC. L Data will be received: Data will be received:
NOT ACK will be returned. ACK will be returned.
|
A
(STA,STO,S1,AA)=(1,0,0,1) (STA,STO,S1,AA)=(1,0,0,0) _ _
Switch to not address SLV mode; Switch to not addressed SLV mode; (STA’STO’SI'AA) 000, . (ST.A’STO’SI’AA) (0,0,00) .
Own SLA will be recognized; No recognition of own SLA; (S)w;cglfoA'\:\?i:I iddrresserd]isl_dv mode; ﬁM:Ch Ior::gl:dc:re:;eg&LV mode;
A START will be transmitted when A START will be transmitted when the © recognized: © recognition of @ :

the bus becomes free. becomes free. ‘ ‘

Enter NAslave

Send a START

when bus becomes free

To Master Mode (C)

Figure 15-8 Slave Receiver Mode
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16.3 ADC Control Registers
ADC Control Register

Bit: 7 6 5 4 3 2 1 0
| ADCEN | - | ADCEX | ADCI | ADCS | AADR2 | AADRI | AADRO |
Mnemonic: ADCCON Address: COh

ADCEN Enable A/D Converter Function. Set ADCEN to logic high to enable ADC block.

ADCEX Enable external start control of ADC conversion by a rising edge from P1.2. ADCEX=0:
Disable external start. ADCEX=1: Enable external start control.

ADCI A/D Converting Complete/interrupt Flag. This flag is set when ADC conversion is
completed and will cause a hardware interrupt if ADC interrupt is enabled. It is cleared by
software only.

ADCS A/D Converting Start. Setting this bit by software starts the conversion of the selected
ADC input. ADCS remains high while ADC is converting signal and will be automatically
cleared by hardware when ADC conversion is completed.

AADR[2:0] Select and enable analog input channel from ADCO to ADC3.

The ADCI and ADCS control the ADC conversion as below:

ADCI ADCS ADC STATUS
0 0 ADC not busy; A conversion can be started.
0 1 ADC busy; Start of a new conversion is blocked.
1 0 Conversion completed; Start of a new conversion requires ADCI = 0.
1 1 This is an internal temporary state that user can ignore it.

ADC Converter Result Low Register

Bit: 7 6 5 4 3 2 1 0
| ADCLK1 | ADCLKO | - - | - |- ADC.L |ADCO |
Mnemonic: ADCL Address: Clh

ADCLK]1:0] ADC Clock Frequency Select. The 10-bit ADC needs a clock to drive the converting that
the clock frequency may not over 4MHz. ADCLK]1:0] controls the frequency of the clock
to ADC block as below table.

ADCLK1 | ADCLKO ADC CLOCK FREQUENCY
0 0 Crystal clock / 4 (Default)
0 1 Crystal clock / 8
1 0 Crystal clock / 16
1 1 Reserved

ADCJ[1:0] 2 LSB of 10-bit A/D conversion result. The 2 bits are read only.
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20. In-System Programming
20.1 The Loader Program Locates at LDFlash Memory

CPU is Free Run at APFlash memory. CHPCON register had been set #03H value before CPU has
entered idle state. CPU will switch to LDFlash memory and execute a reset action. H/'W reboot mode
will switch to LDFlash memory, too. Set SFRCN register where it locates at user's loader program to
update APFlash bank O or bank 1 memory. Set a SWRESET ( CHPCON=#83H) to switch back
APFlash after CPU has updated APFlash program. CPU will restart to run program from reset state.

20.2 The Loader Program Locates at APFlash Memory

CPU is Free Run at APFlash memory. CHPCON register had been set #01H value before CPU has
entered idle state. Set SFRCN register to update LDFlash or another bank of APFlash program. CPU
will continue to run user's APFlash program after CPU has updated program. Please refer
demonstrative code to understand other detail description.

21. H/W Writer Mode

This mode is for the writer to write / read Flash EPROM operation. A general user may not enter this
mode.

The Timing For Entering Flash EPROM
Mode on the Programmer

EA

PSEN

P3.7

P3.6

RST

TAKKJJA
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DC Characteristics, continued

SPECIFICATION
PARAMETER SYMBOL TEST CONDITIONS
MIN. MAX. UNIT
Input High Voltage
Xf.’ A|_1[*% 9 Viks 35 | Vpp+0.2 V | Vpp =55V
Sink current VDD =4.5V
Iskl 4 A

P1. P3, P4 S 8 MA 1 vs = 0.45v
Sink current VDD =4.5V

_ Isk2 1 14 A
PO,P2, ALE, PSEN S 0 e VoL = 0.45V
Source current VDD =4.5V

Isrl -180 -360 A

P1, P3, P4 Al VoL = 2.4v
Source current VDD =4.5V

_ Isr2 -10 -14 mA
PO, P2, ALE, PSEN VoL = 2.4V
Output Low Voltage VDD = 4.5V
P1, P3, P4 o ) 59 \/ loL = +6 mA
Output Low Voltage VDD = 4.5V
PO, P2, ALE, PSEN [2 voL2 ; 0.45 V' lloL=+10mA
Output High Voltage i VDD = 4.5V
P1, P3, P4 VOH1 2.4 V' |lon=-180 pA
Output High Voltage VDD = 4.5V
PO, P2, ALE, PSEN @ VoH2 2.4 i v IOH = -10mA

Notes:
*1. RST pin is a Schmitt trigger input.

*2. PO, ALE and PSEN are tested in the external access mode.
*3. XTAL1 is a CMOS input.

*4. Pins of PO, P1, P2, P3, P4 can source a transition current when they are being externally driven from 1 to 0. The transition
current reaches its maximum value when VIN approximates to 2V.

23.3 AC Characteristics

Note: Duty cycle is 50%.
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23.3.3 MOVX Characteristics Using Stretch Memory Cycle

VARIABLE VARIABLE
PARAMETER SYMBOL CLOCK CLOCK UNITS STRECH
MIN. MAX.
Data Access ALE Pulse ; 1.5tcic -5 NS tues=0
Wldth LLHL2 2.0tc|_c|_ -5 tMCS>0
Address Hold After ALE Low
for MOVX write taxe 0.5t -5 -
— 2.otc|_c|_ -5 tmcs = 0
i t nS
RD Pulse Width RLRH fycs - 10 tyes>0
J— 2.otc|_c|_ -5 tmes = 0
i t nS
WR Pulse Width WLWH fycs - 10 tee>0
e 2.0tc|_c|_ -20 tmes = 0
i t nS
RD Low to Valid Data In RLDV fycs - 20 )0
Data Hold after Read trHDX 0 nS
teleL - 5 tmes=0
Data Float after Read t nS
RHbz 2.0tcicL -5 tmes>0
. tmes =0
ALE Low to Valid Data In tLov twes + 2tciol - nS
tmes>0
40
Port 0 Address to Valid Data 3.0t e - 20 tmes=0
tavovi ns
In 2.0tcicL -5 tmes>0
JE— J— 0-5tCLCL -5 0.5tc|_c|_ +5 tMCS =0
¢ nS
ALE Lowto RD or WR Low LLWL 1.5tocL - 5 1.5te oL + 5 tcs>0
Port 0 Address to RD or WR teeL -5 tmes =0
tavwiL ns
Low 2.0tcic -5 tmes>0
Port 2 Address to RD or WR 1.5tcic -5 tmes =0
tavwie ns
Low 2.5tcicL -5 tmes>0
Data Valid to WR Transition t > nS twes = 0
Qvwx 1.0tcic -5 tmes>0
. tereL -5 tmes =0
Data Hold after Write t nS
WHQX 2.0tcicL -5 tmes>0
RD Low to Address Float triaz 0.5tcic - 5 nS
RD or WR high to ALE high | t 0 10 ng | Mes=0
or igh to [o] WHLH 1.0tcicL - 5 1.0tc el + 5 tmes>0

Note: twcsis a time period related to the Stretch memory cycle selection. The following table shows the time period of tucs
for each selection of the Stretch value.
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23.6 Program Memory Read Cycle

tiie —
- —»
LLIV
ALE
—» taviL |e—
l——  tepn
— e T
PSEN PLIV
—> — tup texi
tpLaz
i texix e
<lLLAXIy

ADDRESS J INSTRUCTION \ ADDRESS

-« — >
tavivi

taviva

PORT 2 ADDRESS A8-A15 >< ADDRESS A8-A15

23.7 Data Memory Read Cycle

-~ —
/ LLDV
ALE
> twhLH
tiwe !
PSEN t <« taes N
LLAXL | qpl -— -
l— tr DV —P> B
. tavLL
RD . -
i ] taia Lol trHoz | o
lat—tavwLi——p > > —
PORTO INSTRUCTION ADDRESS DATA J ADDRESS
IN AO0-A7 IN AO0-A7

«—— — >

tavovi

— —_—
tavbvz

PORT 2 ADDRESS A8-A15 ><
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SFRAL EQU ACH
SFRAH EQU ADH
SFRFD EQU AEH
SFRCNEQU AFH
ORG 000H
LIMP 100H : JUMP TO MAIN PROGRAM

rkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkhhkkkhhkkkkkkkkhkkkkhkkkkhkkhkkkkhkkkkhkkkkkkk
)

*1. TIMERO SERVICE VECTOR ORG = 0BH

SRR R AR KR KRSk R R R R Rkl
ORG 000BH
CLR TRO ; TRO =0, STOP TIMERO
MOV TLO, R6
MOV THO, R7
RETI

shkkkkkkkkkkkkkkkhhhkhhhhhhkkkkkkhkhkhkhhhhhhhhrrhrkkkrkhkkkhkhkhhhhhhhrrrkhkrkxikrkikx
l

* 4KB LDFlash MAIN PROGRAM
;************************************************************************
ORG 100H
MAIN_4K:
MOV TA#AAH
MOV TA#55H
MOV CHPCON,#03H ; CHPCON = 03H, ENABLE IN-SYSTEM PROGRAMMING.
MOV SFRCN,#0H

MOV TCON,#00H ; TCON = 00H, TR =0 TIMERO STOP

MOV TMOD,#01H ; TMOD = 01H, SET TIMERO A 16BIT TIMER
MOV IP,#00H ; IP=00H

MOV |E #82H ; IE =82H, TIMERO INTERRUPT ENABLED
MOV R6,#FOH

MOV R7,#FFH

MOV TLO,R6

MOV THO,R7

MOV TCON,#10H ; TCON = 10H, TRO =1, GO

MOV PCON,#01H ; ENTER IDLE MODE

UPDATE_APFlash:

MOV TCON,#00H ; TCON=00H, TR =0 TIMO STOP

MOV IP,#00H ; IP =00H

MOV |E,#82H ; IE =82H, TIMERO INTERRUPT ENABLED

MOV TMOD,#01H ; TMOD = 01H, MODE1

MOV R6,#D0OH ; SET WAKE-UP TIME FOR ERASE OPERATION, ABOUT 15 ms

;DEPENDING ON USER'S SYSTEM CLOCK RATE.
MOV R7,#8AH
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