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A brief description of the SFRs now follows.

PORT 0
Bit: 7 6 5 4 3 2 1 0
PO.7 P0O.6 PO.5 P0.4 PO.3 P0.2 PO.1 P0O.0

Mnemonic: PO Address: 80h

Port 0 is an open-drain bi-directional I/O port. This port also provides a multiplexed low order
address/data bus during accesses to external memory. Besides, it has internal pull-up resisters
enabled by setting POUP of PACSIN (A2H) to high.

STACK POINTER
Bit: 7 6 5 4 3 2 1 0
SP.7 SP.6 SP.5 SP.4 SP.3 SP.2 SP.1 SP.0

Mnemonic: SP Address: 81h

The Stack Pointer stores the Scratchpad RAM address where the stack begins. In other words, it
always points to the top of the stack.

DATA POINTER LOW
Bit: 7 6 5 4 3 2 1 0
DPL.7 | DPL.6 | DPL5 | DPL.4 | DPL.3 | DPL.2 | DPL.1 | DPL.O

Mnemonic: DPL Address: 82h
This is the low byte of the standard 8052 16-bit data pointer.

DATA POINTER HIGH

Bit: 7 6 5 4 3 2 1 0
DPH.7 | DPH.6 | DPH.5 | DPH.4 | DPH.3 | DPH.2 | DPH.1 | DPH.0
Mnemonic: DPH Address: 83h

This is the high byte of the standard 8052 16-bit data pointer.

DATA POINTER LOW1
Bit: 7 6 5 4 3 2 1 0
DPL1.7 | DPL1.6 | DPL15 | DPL1.4 | DPL1.3 | DPL1.2 | DPL1.1 | DPL1.0

Mnemonic: DPL1 Address: 84h
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P4.2 BASE ADDRESS LOW BYTE REGISTER

Bit: 7 6 5 4 3 2 1 0
A7 A6 A5 A4 A3 A2 Al A0
Mnemonic: P42AL Address: 9Ah

P4.2 BASE ADDRESS HIGH BYTE REGISTER

Bit: 7 6 5 4 3 2 1 0
Al5 Al4 Al3 Al2 All Al0 A9 A8
Mnemonic: P42AH Address: 9Bh

P4.3 BASE ADDRESS LOW BYTE REGISTER

Bit: 7 6 5 4 3 2 i 0
A7 A6 A5 A4 A3 A2 Al A0
Mnemonic: P43AL Address: 9Ch

P4.3 BASE ADDRESS HIGH BYTE REGISTER

Bit: 7 6 5 4 3 2 1 0
Al5 Al4 Al13 Al2 All Al10 A9 A8
Mnemonic: P43AH Address: 9Dh

ISP CONTROL REGISTER

Bit: 7 6 5 4 3 2 1 0
swrsthws | - [ woap | - | - | . |ipseL| Enp |
Mnemonic: CHPCON Address: 9Fh

SWRST/HWB: Set this bit to launch a whole device reset that is same as asserting high to RST pin,
micro controller will be back to initial state and clear this bit automatically. To read this
bit, its alternate function to indicate the ISP hardware reboot mode is invoking when
read it in high.

LDAP: This bit is Read Only. High: device is executing the program in LDFLASH. Low: device is
executing the program in APFLASHS.

LDSEL: Loader program residence selection. Set to high to route the device fetching code from
LDFLASH.

ENP: In System Programming Mode Enable. Set this be to launch the ISP mode. Device will operate
ISP procedures, such as Erase, Program and Read operations, according to correlative SFRs
settings. During ISP mode, device achieves ISP operations by the way of IDLE state. In the other
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ISP OPERATION MODES
Bit: 7 6 5 4 3 2 1 0
- WFWIN| NOE NCE | CTRL3 | CTRL2 | CTRL1 | CTRLO

Mnemonic: SFRCN Address: AFh
WFWIN: Destenation ROM bank for programming, erasure and read. 0 = APFLASH, 1 = LDFLASH.
NOE: Flash EPROM output enable.
NCE: Flash EPROM chip enable.
CTRL[3:0]: Mode Selection.

ISP MODE WFWIN NOE NCE CTRL<3:0> | SFRAH, SFRAL SFRFD
Erase 4KB LDFLASH 1 1 0 0010 X X
Erase 64K APFLASH 0 1 0 0010 X X
Program 4KB LDFLASH 1 1 0 0001 Address in Data in
Program 64KB APFLASH 0 1 0 0001 Address in Data in
Read 4KB LDFLASH 1 0 0 0000 Address in Data out
Read 64KB APFLASH 0 0 0 0000 Address in Data out

PORT 3
Bit: 7 6 5 4 3 2 1 0

P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

Mnemonic: P3 Address: BOh
P3.7-0: General purpose 1/O port. Each pin also has an alternate input or output function. The
alternate functions are described below.
P3.7 RD  Strobe for read from external RAM

P3.6  WR  Strobe for write to external RAM
P35 T1 Timer/counter 1 external count input
P3.4 TO Timer/counter O external count input
P3.3 INT1 External interrupt 1

P3.2 INTO External interrupt O
P3.1 TxD  Serial port O output
P3.0 RxD  Serial port O input
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SERIAL DATA BUFFER 1
Bit: 7 6 5 4 3 2 1 0
SBUF1.7 | SBUF1.6 | SBUF1.5 | SBUF1.4 | SBUF1.3 | SBUF1.2 | SBUF1.1 | SBUF1.0

Mnemonic: SBUF1 Address: C1h

SBUF1.7-0: Serial data of the serial port 1 is read from or written to this location. It actually consists of
two separate 8-bit registers. One is the receive resister, and the other is the transmit

buffer. Any read access gets data from the receive data buffer, while write accesses are
to the transmit data buffer.

WSCON
Bit: 7 6 5 4 3 2 1 0
WS - - - - - - -
Mnemonic: WSCON Address: C2h

WS: Wait State Signal Enable. Setting this bit enables the WAIT signal on P4.0. The device will
sample the wait state control signal WAIT via P4.0 during MOVX instruction. This bit is time
access protected.

TA REG C7H
WSCON REG C2H

CKCON REG 8EH

MOV TA, #AAH

MOV TA, #55H

ORL WSCON, #10000000B ; Set WS bit and stretch value = 0 to enable wait
signal.

POWER MANAGEMENT REGISTER

Bit: 7 6 5 4 3 2 1 0
CD1 CcDO SWB - - ALE-OFF - DMEO
Mnemonic: PMR Address: C4h

CD1, CDO: Clock Divide Control. These bit selects the number of clocks required to generate one
machine cycle. There are three modes including divide by 4, 64 or 1024. Switching
between modes must first go back divide by 4 mode. For instance, to go from 64 to 1024
locks/machine cycle the device must first go from 64 to 4 clocks/machine cycle, and then
from 4 to 1024 clocks/machine cycle.

CD1, CDO CLOCKS/MACHINE CYCLE
0 0 Reserved
0 1 4
1 0 64
1 1 1024

Publication Release Date: December 4, 2008
-25- Revision A9



W/77L516A

NnUvoToN
a—_—_—_—_—_—_—_—_—

WATCHDOG CONTROL

Bit: 7 6 5 4 3 2 1 0
smob 1| PoR | - | - | wbDF|wTrRF| EWT | RWT |
Mnemonic: WDCON Address: D8h

SMOD_1:This bit doubles the Serial Port 1 baud rate in mode 1, 2, and 3 when set to 1.

POR: Power-on reset flag. Hardware will set this flag on a power up condition. This flag can be read
or written by software. A write by software is the only way to clear this bit once it is set.

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

WTRF: Watchdog Timer Reset Flag. Hardware will set this bit when the watchdog timer causes a
reset. Software can read it but must clear it manually. A power-fail reset will also clear the bit.
This bit helps software in determining the cause of a reset. If EWT = 0, the watchdog timer
will have no affect on this bit.

EWT: Enable Watchdog timer Reset. Setting this bit will enable the Watchdog timer Reset function.

RWT: Reset Watchdog Timer. This bit helps in putting the watchdog timer into a know state. It also
helps in resetting the watchdog timer before a time-out occurs. Failing to set the EWT before
time-out will cause an interrupt, if EWDI (EIE.4) is set, and 512 clocks after that a watchdog
timer reset will be generated if EWT is set. This bit is self-clearing by hardware.

The WDCON SFR is set to a 0x0x0Oxx0b on an external reset. WTRF is set to a 1 on a Watchdog timer
reset, but to a 0 on power on/down resets. WTRF is not altered by an external reset. POR is set to 1 by
a power-on reset. EWT is set to 0 on a Power-on reset and unaffected by other resets.

All the bits in this SFR have unrestricted read access. POR, EWT, WDIF and RWT require Timed
Access procedure to write. The remaining bits have unrestricted write accesses. Please refer TA
register discription.

TA EG C7H
WDCON REG D8H
CKCON REG 8EH
MOV TA#AAH
MOV TA#55H
SETB WDCON.O0 ; Reset watchdog timer
ORL CKCON,#11000000B ; Select 26 bits watchdog timer
MOV TA#AAH
MOV TA#55H
ORL WDCON,#00000010B ; Enable watchdog
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The user has several hardware related options for placing the W77L516A into reset condition. In
general, most register bits go to their reset value irrespective of the reset condition, but there are a few
flags whose state depends on the source of reset. The user can use these flags to determine the cause
of reset using software. There are two ways of putting the device into reset state. They are External
reset and Watchdog reset.

External Reset

The device continuously samples the RST pin at state C4 of every machine cycle. Therefore the RST
pin must be held for at least 2 machine cycles to ensure detection of a valid RST high. The reset
circuitry then synchronously applies the internal reset signal. Thus the reset is a synchronous operation
and requires the clock to be running to cause an external reset.

Once the device is in reset condition, it will remain so as long as RST is 1. Even after RST is
deactivated, the device will continue to be in reset state for up to two machine cycles, and then begin
program execution from 0000h. There is no flag associated with the external reset condition. However
since the other two reset sources have flags, the external reset can be considered as the default reset
if those two flags are cleared.

The software must clear the POR flag after reading it, otherwise it will not be possible to correctly
determine future reset sources. If the power fails, i.e. falls below Vrst, then the device will once again
go into reset state. When the power returns to the proper operating levels, the device will again perform
a power on reset delay and set the POR flag.

Watchdog Timer Reset

The Watchdog timer is a free running timer with programmable time-out intervals. The user can clear
the watchdog timer at any time, causing it to restart the count. When the time-out interval is reached an
interrupt flag is set. If the Watchdog reset is enabled and the watchdog timer is not cleared, then 512
clocks from the flag being set, the watchdog timer will generate a reset . This places the device into the
reset condition. The reset condition is maintained by hardware for two machine cycles. Once the reset
is removed the device will begin execution from 0000h.

Publication Release Date: December 4, 2008
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The Timer 0 and 1 Interrupts are generated by the TFO and TF1 flags. These flags are set by the
overflow in the Timer O and Timer 1. The TFO and TF1 flags are automatically cleared by the hardware
when the timer interrupt is serviced. The Timer 2 interrupt is generated by a logical OR of the TF2 and
the EXF2 flags. These flags are set by overflow or capture/reload events in the timer 2 operation. The
hardware does not clear these flags when a timer 2 interrupt is executed. Software has to resolve the
cause of the interrupt between TF2 and EXF2 and clear the appropriate flag.

The Watchdog timer can be used as a system monitor or a simple timer. In either case, when the time-
out count is reached, the Watchdog timer interrupt flag WDIF (WDCON.3) is set. If the interrupt is
enabled by the enable bit EIE.4, then an interrupt will occur.

The Serial block can generate interrupts on reception or transmission. There are two interrupt sources
from the Serial block, which are obtained by the RI and TI bits in the SCON SFR and RI_1 and Tl_1 in
the SCON1 SFR. These bits are not automatically cleared by the hardware, and the user will have to
clear these bits using software.

All the bits that generate interrupts can be set or reset by hardware, and thereby software initiated
interrupts can be generated. Each of the individual interrupts can be enabled or disabled by setting or
clearing a bit in the IE SFR. IE also has a global enable/disable bit EA, which can be cleared to disable
all the interrupts, except PFI, at once.

Priority Level Structure

There are three priority levels for the interrupts, highest, high and low. The interrupt sources can be
individually set to either high or low levels. Naturally, a higher priority interrupt cannot be interrupted by
a lower priority interrupt. However there exists a pre-defined hierarchy amongst the interrupts
themselves. This hierarchy comes into play when the interrupt controller has to resolve simultaneous
requests having the same priority level. This hierarchy is defined as shown below; the interrupts are
numbered starting from the highest priority to the lowest.

Table 7. Priority structure of interrupts

SOURCE FLAG PRIORITY LEVEL
External Interrupt O IEO 1(highest)
Timer 0 Overflow TFO 2
External Interrupt 1 IE1 3
Timer 1 Overflow TF1 4
Serial Port RI+TI 5
Timer 2 Overflow TF2 + EXF2 6
Serial Port 1 RI_1+TI1 7
External Interrupt 2 IE2 8
External Interrupt 3 IE3 9
External Interrupt 4 IE4 10
External Interrupt 5 IES 11
Watchdog Timer WDIF 12 (lowest)
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INTO = P3.2 &:2)
(INT1=P3.3)
Figure 12. Timer/Counter Mode 2.
MODE 3

Mode 3 has different operating methods for the two timer/counters. For timer/counter 1, mode 3 simply
freezes the counter. Timer/Counter 0, however, configures TLO and THO as two separate 8 bit count
registers in this mode. The logic for this mode is shown in the figure. TLO uses the Timer/Counter O

control bits C/ T, GATE, TRO, INTO and TFO. The TLO can be used to count clock cycles (clock/12 or
clock/4) or 1-to-0 transitions on pin TO as determined by C/T (TMOD.2). THO is forced as a clock cycle
counter (clock/12 or clock/4) and takes over the use of TR1 and TF1 from Timer/Counter 1. Mode 3 is
used in cases where an extra 8 bit timer is needed. With Timer 0 in Mode 3, Timer 1 can still be used in
Modes 0, 1 and 2., but its flexibility is somewhat limited. While its basic functionality is maintained, it no
longer has control over its overflow flag TF1 and the enable bit TR1. Timer 1 can still be used as a
timer/counter and retains the use of GATE and INT1 pin. In this condition it can be turned on and off by
switching it out of and into its own Mode 3. It can also be used as a baud rate generator for the serial
port.

Publication Release Date: December 4, 2008
-51- Revision A9



W/77L516A

NnUvoToN
—

AUTO-RELOAD MODE, COUNTING UP/DOWN

Timer/Counter 2 will be in auto-reload mode as an up/down counter if CP/RL2 bit in T2CON is
cleared and the DCEN bit in T2MOD is set. In this mode, Timer/Counter 2 is an up/down counter
whose direction is controlled by the T2EX pin. A 1 on this pin cause the counter to count up. An
overflow while counting up will cause the counter to be reloaded with the contents of the capture
registers. The next down count following the case where the contents of Timer/Counter equal the
capture registers will load an FFFFh into Timer/Counter 2. In either event a reload will set the TF2 bit. A
reload will also toggle the EXF2 bit. However, the EXF2 bit can not generate an interrupt while in this
mode.

Down Counting Reload Value

OFFh
T2M = CKCON.5
Clock Source _—
Mode input 1/4 1 C/T=T2CON.1

div. by 4 osc/l 0

div.by 64  osc/16 A ‘ T2CON.7

div. by 1024 0sc/256 1/12 0 S~— — TE2 Timer 2
Interrupt

f 1 I
T2=P1.0 F

TR2 =T2CON.2

L

[ rearaL [ RcaP2H

Up Counting Reload Value
T2EX =P1.1 EXF2

DCEN=1 T2CON.6

Figure 16. 16-Bit Auto-reload Up/Down Counter

BAUD RATE GENERATOR MODE

The baud rate generator mode is enabled by setting either the RCLK or TCLK bits in T2CON register.
While in the baud rate generator mode, Timer/Counter 2 is a 16 bit counter with auto reload when the
count rolls over from FFFFh. However, rolling over does not set the TF2 bit. If EXEN2 bit is set, then a
negative transition of the T2EX pin will set EXF2 bit in the T2CON register and cause an interrupt
request.
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Clock Source
Mode input
div. by 4 osc/l
div. by 64 osc/16
div. by 1024 osc/256

) Internal RXD
-\ PARIN  SOUT [P
Write to Data Bus P3.0 Alternate
SBUF j LOAD Output Function
CLOCK

TX START  TX SHIFT Transmit Shift Register

TX CLOCK TI
SERIAL :::D—> Serial Port Interrupt
RI

CONTROLLE
RX SHIFT » TXD
_ CLOCK CLOCK P3.1 Alternate
RI____ | RX LOAD SBUF Output function
REN— > START  RX SHIFT
l Read SBUF
RXD CLOCK SBUF
PAROUT SBUF Internal
P3.0 Alternate SIN
lutput function Data Bus

Receive Shift Register

Figure 20. Serial Port Mode 1

The Tl flag is set high in C1 following the end of transmission of the last bit. The serial port will receive
data when REN is 1 and Rl is zero. The shift clock (TxD) will be activated and the serial port will latch
data on the rising edge of shift clock. The external device should therefore present data on the falling
edge on the shift clock. This process continues till all the 8 bits have been received. The Rl flag is set in
C1 following the last rising edge of the shift clock on TxD. This will stop reception, till the RI is cleared
by software.

MODE 1

In Mode 1, the full duplex asynchronous mode is used. Serial communication frames are made up of
10 bits transmitted on TXD and received on RXD. The 10 bits consist of a start bit (0), 8 data bits (LSB
first), and a stop bit (1). On receive, the stop bit goes into RB8 in the SFR SCON. The baud rate in this
mode is variable. The serial baud can be programmed to be 1/16 or 1/32 of the Timer 1 overflow. Since
the Timer 1 can be set to different reload values, a wide variation in baud rates is possible.

Transmission begins with a write to SBUF. The serial data is brought out on to TxD pin at C1 following
the first roll-over of divide by 16 counter. The next bit is placed on TxD pin at C1 following the next
rollover of the divide by 16 counter. Thus the transmission is synchronized to the divide by 16 counter
and not directly to the write to SBUF signal. After all 8 bits of data are transmitted, the stop bit is
transmitted. The Tl flag is set in the C1 state after the stop bit has been put out on TxD pin. This will be
at the 10th rollover of the divide by 16 counter after a write to SBUF.

Reception is enabled only if REN is high. The serial port actually starts the receiving of serial data, with
the detection of a falling edge on the RxD pin. The 1-to-0 detector continuously monitors the RxD line,
sampling it at the rate of 16 times the selected baud rate. When a falling edge is detected, the divide by
16 counter is immediately reset. This helps to align the bit boundaries with the rollovers of the divide by
16 counter.

Publication Release Date: December 4, 2008
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The 16 states of the counter effectively divide the bit time into 16 slices. The bit detection is done on a
best of three basis. The bit detector samples the RxD pin, at the 8th, 9th and 10th counter states. By
using a majority 2 of 3 voting system, the bit value is selected. This is done to improve the noise
rejection feature of the serial port. If the first bit detected after the falling edge of RxD pin is not 0, then
this indicates an invalid start bit, and the reception is immediately aborted. The serial port again looks
for a falling edge in the RxD line. If a valid start bit is detected, then the rest of the bits are also
detected and shifted into the SBUF.

After shifting in 8 data bits, there is one more shift to do, after which the SBUF and RB8 are loaded and
Rl is set. However certain conditions must be met before the loading and setting of Rl can be done.

1. Rl must be 0 and
2. Either SM2 = 0, or the received stop bit=1

If these conditions are met, then the stop bit goes to RB8, the 8 data bits go into SBUF and Rl is set.
Otherwise the received frame may be lost. After the middle of the stop bit, the receiver goes back to
looking for a 1-to-0 transition on the RxD pin.

Timer 1 Timer 2 Overflow Transmit Shift Register
Overflow (for Serial Port 0 only)

—® STOP

Internal
#- PARIN
Write to Data Bus

SBUF —®| START

2 SouT ——® TXD

LOAD

SMOD=

(sMop_1) O 1 I—b cLocK
TCLK T, 1 . TX START  TX SHIFT

—16 TX CLOCK

T |
' :)—V’ Serial Port
RCLK
0 1 i | Interrupt
SA

CONTROLLER RI

I—> RX CLOCK
MPLE LOAD
1-TO-0 RX SRUF Read
DETECTOR START RX SHIFT j SBUF
CLOCI y
LOCK SBUF Internal
PAROUT Data
BIT > Bus
D DETECTOR TSN b8 RES

Receive Shift Register

Figure 21. Serial Port Mode 1
MODE 2

This mode uses a total of 11 bits in asynchronous full-duplex communication. The functional
description is shown in the figure below. The frame consists of one start bit (0), 8 data bits (LSB first), a
programmable 9th bit (TB8) and a stop bit (0). The 9th bit received is put into RB8. The baud rate is
programmable to 1/32 or 1/64 of the oscillator frequency, which is determined by the SMOD bit in
PCON SFR. Transmission begins with a write to SBUF. The serial data is brought out on to TxD pin at
C1 following the first roll-over of the divide by 16 counter. The next bit is placed on TxD pin at C1
following the next rollover of the divide by 16 counter. Thus the transmission is synchronized to the
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The following example shows how the user can define the Given Address to address different slaves.

Slave 1:
SADDR 1010 0100
SADEN 1111 1010
Given 1010 0x0x

Slave 2:
SADDR1010 0111
SADEN 1111 1001
Given 1010 Oxx1

The Given address for slave 1 and 2 differ in the LSB. For slave 1, it is a don't care, while for slave 2 it
is 1. Thus to communicate only with slave 1, the master must send an address with LSB = 0 (1010
0000). Similarly the bit 1 position is O for slave 1 and don't care for slave 2. Hence to communicate only
with slave 2 the master has to transmit an address with bit 1 = 1 (1010 0011). If the master wishes to
communicate with both slaves simultaneously, then the address must have bit 0 = 1 and bit 1 = 0. The
bit 3 position is don't care for both the slaves. This allows two different addresses to select both slaves
(1010 0001 and 1010 0101).

The master can communicate with all the slaves simultaneously with the Broadcast Address. This
address is formed from the logical ORing of the SADDR and SADEN SFRs. The zeros in the result are
defined as don't cares In most cases the Broadcast Address is FFh. In the previous case, the
Broadcast Address is (1111111X) for slave 1 and (11111111) for slave 2.

The SADDR and SADEN SFRs are located at address A9h and B9h respectively. On reset, these two
SFRs are initialized to 00h. This results in Given Address and Broadcast Address being set as XXXX
XXXX(i.e. all bits don't care). This effectively removes the multiprocessor communications feature,
since any selectivity is disabled.
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14. H/W REBOOT MODE (BOOT FROM 4K BYTES OF LDFLASH )

The W77L516A boots from APFLASH program (64K bytes) by default at the external reset. On some
occasions, user can force W77L516A to boot from the LDFLASH program (4K bytes) at the external
reset. The settings for this special mode is as follow. It is necessary to add a 10KQ pull-up resistor on

each of P2.6, P2.7 and P4.3.

REBOOT MODE

OPTION BITS RST P4.3 pP2.7 P2.6 MODE
bit4 L H X L L H/W REBOOT
bit5 L H L X X H/W REBOOT

P2.6

RST

The Reset Timing For Entering

P2.7 \

-

REBOOT Mode

Notes:

1. The possible situation that you need to enter REBOOT mode is when the APFLASH program can not run normally and
W77L516A can not jump to LDFLASH to execute on chip programming function. Then you can use this REBOOT mode to
force the CPU jump to LDFLASH and run on chip programming procedure. When you design your system, you can connect
the pins P26, P27 to switches or jumpers. For example in a CD ROM system, you can connect the P26 and P27 to PLAY
and EJECT buttons on the panel. When the APFLASH program is fail to execute the normal application program. User can
press both two buttons at the same time and then switch on the power of the personal computer to force the W77L516A to
enter the REBOOT mode. After power on of personal computer, you can release both PLAY and EJECT button. And re-run
the on chip programming procedure to let the APFLASH have the normal program code. Then you can back to normal

condition of CD ROM.

2. In application system design, user must take care the P4.3, P2, P3, ALE, /EA and /PSEN pin value at reset to avoid

W77L516A entering the programming mode or REBOOT mode in normal operation.
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15. IN-SYSTEM PROGRAMMING

15.1 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 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.

15.2 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. CPU will continue to run user's APFLASH
program after CPU has updated program. Please refer demonstrative code to understand other detail
description.
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The Erase Timing

P3<3:0> >< 0x0110 (Erase All)

P3.4

P3.5 /

The Programming Timing

P3<3:0> o

50 uS
P3.4 20uS

P3.5 /

P36
1:For 4K (LDROM)
0:For 64K (APROM)

P0<7:0
(Sata; Nth Byte Data (N+1)th Byte Data

<P2,P1>
Address

(N+1)th Byte

Nth Byte Address Addrass
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MOVX CHARACTERISTICS USING STRECH MEMORY CYCLES

VARIABLE VARIABLE
PARAMETER SYMBOL CLOCK MIN. CLOCK MAX. UNITS | STRECH
1.5t -5 tmes=0
Data Access ALE Pulse Width tLLhL2 & nsS MeS
2.0tc|_c|_ -5 tMCS>0
Address Hold After ALE Low
for MOVX write twe 0.5tcicr -5 L9
RD Pulse Width 1t S nS Lo
uise |
inid tyes - 10 tmes>0
_ . 2.0tc|_c|_ -5 tMCS =0
WR Pulse Width twiwH nS
tMCS -10 tMCS>0
- . 2.0tc|_c|_ -20 tmes = 0
RD Low to Valid Data In triov nS
tmes - 20 tmes>0
Data Hold after Read tRHDX 0 nsS
t -5 tmes=0
Data Float after Read trHDZ cre nsS 9
2.0tcicL - 5 tmes>0
2.5tc|_c|_ - 5 =
. tmes =0
ALE Low to Valid Data In tLpy twes + 2teicl - ns
tmes>0
40
3.0t -20 tmes=0
Port 0 Address to Valid Data In tavovi ket nsS Mes
2.0tc|_c|_ -5 tMCS>0
_ _ ’ 0.5tcicL-5 0.5tcLcL +5 s tmes=0
n
ALE Lowto RD or WR Low LLWL 1.5tcieL - 5 1.5tcioL + 5 tucs>0
Port 0 Address to RD or WR tcieL - 5 tmes=0
tavwi nS
Low 2.0tcicL -5 tmes>0
Port 2 Address to RD or WR 1.5tcicL -5 tmes=0
tavwi2 nS
Low 2.5tcicL-5 tmes>0
. . -5 tmcs=0
Data Valid to WR Transition tovwx nsS
1.0tcicL -5 tmes>0
t -5 t =0
Data Hold after Write twHox cuet ns Mes
2.0tcreL -5 tmes>0
RD Low to Address Float trLAZ 0.5tcicL -5 nS
_ ’ 0 10 s tmes=0
i i n
RD or WR high to ALE high WHLH 1.0tocL - 5 1.0toicL + 5 tucs>0

Note: tucs is a time period related to the Stretch memory cycle selection. The following table shows the time period of tmcs
for each selection of the Stretch value.
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M2 M1 MO MOVX CYCLES Tmes
0 0 0 2 machine cycles 0

0 0 1 3 machine cycles 4 teicL
0 1 0 4 machine cycles 8 toieL
0 1 1 5 machine cycles 12 teiel
1 0 0 6 machine cycles 16 tcicl
1 0 1 7 machine cycles 20 toiel
1 1 0 8 machine cycles 24 toiol
1 1 1 9 machine cycles 28 teiel

EXPLANATION OF LOGIC SYMBOLS

In order to maintain compatibility with the original 8051 family, this device specifies the same parameter
for each device, using the same symbols. The explanation of the symbols is as follows.

t Time A Address

C Clock D Input Data

H Logic level high L Logic level low
I Instruction P PSEN

Q Output Data R RD signal

\Y Valid w WR signal

X No longer a valid state z Tri-state
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PROGRAM MEMORY READ CYCLE

< fLHLL >
- = ¢ —
LLIV
ALE
—p| lavi |e—
——  tpipy |
— -«
PSEN PLIV
—> — tpL texiz
thLaz
t tpxix —
<LLAxiy, -
ADDRESS J INSTRUCTION \ ADDRESS
PORT 0 AO-A7 IN AO-A7
—
tavivi
tavivz
PORT 2 ADDRESS A8-A15 ADDRESS A8-A15
DATA MEMORY READ CYCLE
-~ —
/ LLDV
ALE
] twhLH
fLiwe !
PSEN ¢ - > tRLRH .
LLAXL | gpl — -
l— tr DV —P> N
tavL
RD < t
- toiar o RHDZ g
la—tavwLi——p -
- < trRHDX
PORT 0O INSTRUCTION ADDRESS J DATA \ ADDRESS
IN AO0-A7 IN AO0-A7
O — —
tavovi
tavbvz
PORT 2 ADDRESS A8-Al15 ><
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DATA MEMORY WRITE CYCLE

we

> twHLH
- t |
PSEN <« ;
[ e— lwowH —>

tiiaxe [P
- A | =
WR el L

Lg—FtAavwiL

. —» tWHQ)(
H [ tQVWX

PORT 0 |NSTRUCTION ADDRESS >< ADDRESS
IN AO0-A7 DATA OUT AO0-A7

tavbv2 '
PORT 2 ADDRESS A8-Al15 ><

Publication Release Date: December 4, 2008
-79 - Revision A9



