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5.5 Power Management

Like the standard 8051/52, the W79E201 has IDLE and POWER DOWN modes of operation. In
POWER DOWN mode, all of the peripheral clocks are stopped, and chip operation stops completely.
This mode consumes the least amount of power.

5.6 Memory Organization

The W79E201 separates memory into two sections, Program Memory and Data Memory. Program
Memory stores instruction op-codes, while Data Memory stores data or memory-mapped devices.

Program Memory

On the standard 8051/52, only 64 KB of Program Memory can be addressed, and, in the W79E201,
this area is the 16-KB Flash EPROM (AP Flash EPROM). All instructions are fetched from this area,
and the MOVC instruction can also access this region. There is an auxiliary 4-KB Flash EPROM (LD
Flash EPROM), where the loader program for In-System Programming (ISP) resides. The AP Flash
EPROM is re-programmed by serial or parallel download according to this loader program.

Data Memory

The W79E201 can access up to 64 KB of external Data Memory. This memory is accessed by MOVX
instructions, and any MOVX instructions to 0000H through FFFFH go to the expanded bus on Ports 0
and 2. This is the default condition.

The W79E201 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.

Al Indirect SFRs FRFED
Addressing Direct
RAM Addressing
80h
7Fh
Direct &
Indirect 64K Bytes
Addressing External Data
00h| RAM Memory
3FFFh
16K Bytes On-Chip
Program Memory
AP Flash EPROM K Bytes OFFEFh
0000h LD Flash EPROM

Figure 5-1 Memory Map
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6. SPECIAL FUNCTION REGISTERS

The W79E201 uses Special Function Registers (SFR) to control and monitor peripherals. The SFR
reside in register locations 80-FFh and are only accessed by direct addressing. The W79E201
contains all the SFR present in the standard 8051/52, as well as some additional SFR, and, in some
cases, unused bits in the standard 8051/52 have new functions. SFR whose addresses end in 0 or 8
(hex) are bit-addressable. The following table of SFR is condensed, with eight locations per row. Empty
locations indicate that there are no registers at these addresses. When a bit or register is not
implemented, it reads high.

Table 1 Special Function Register Location Table

F8 EIP

FO B

E8 EIE

EO ACC ADCCON | ADCH ADCCEN

D8 | WDCON PWMP PWMO PWM1 [PWMCON1 PWM2 PWM3

DO PSW

Cc8 T2CON T2MOD | RCAP2L | RCAP2H TL2 TH2 PWMCONZ2| PWM4
Co PWM5 PMR Status TA
B8 IP SADEN

BO P3

A8 IE SADDR SFRAL SFRAH SFRFD SFRCN
A0 P2 P4

98 SCON SBUF CHPCON
90 P1

88 TCON TMOD TLO TL1 THO TH1 CKCON POR
80 PO SP DPL DPH PCON

Note: The SFRs in the column with dark borders are bit-addressable.

Port O

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

Mnemonic: PO Address: 80h

Port 0 is an open-drain, bi-directional 1/0 port after chip is reset. Besides, it has internal pull-up
resisters enabled by setting POUP of POR (8FH) to high. This port also provides a multiplexed, low-
order address/data bus when the W79E201 accesses external memory.
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Bit: 7 6 5 4 3 2 1 0
TF1 TR1 TFO TRO IE1 IT1 IEO ITO
Mnemonic: TCON Address: 88h
BIT | NAME FUNCTION
Timer 1 overflow flag: This bit is set when Timer 1 overflows. It is cleared
7 TF1 | automatically when the program executes the Timer-1 interrupt service routine.
Software can also set or clear this bit.
6 TR1 | Timer 1 run control: This bit turns the Timer 1 on or off.
Timer 0 overflow flag: This bit is set when Timer 0 overflows. It is cleared
5 TFO [automatically when the program executes the Timer-O interrupt service routine.
Software can also set or clear this bit.
4 TRO | Timer O run control: This bit turns Timer 0 on or off.

Interrupt 1 Edge Detect: Set by hardware when an edge / level is detected on INT1.
3 IE1 | This bit is cleared by the hardware when the ISR is executed only if the interrupt is
edge-triggered. Otherwise, it follows the pin.

2 IT1 | Interrupt 1 type control: Specify falling-edge or low-level trigger for INT1.

Interrupt O Edge Detect: Set by hardware when an edge / level is detected on INTO.
1 IEO | This bit is cleared by the hardware when the ISR is executed only if the interrupt is
edge-triggered. Otherwise, it follows the pin.

0 ITO | Interrupt O type control: Specify falling-edge or low-level trigger for INTO .

Timer Mode Contro

Bit: 7 6 5 4 3 2 1 0
GATE | ¢/ M1 MO | GATE | ¢/T M1 MO
Mnemonic: TMOD Address: 89h
BIT | NAME FUNCTION

Gating control: When this bit is set, Timer 1 is enabled only while the INT1 pin is

7 GATE high and the TR1 control bit is set. When clear, the INT1 pin has no effect, and
Timer 1 is enabled whenever TR1 is set.

6 — | Timer or Counter Select: When clear, Timer 1 is incremented by the internal clock.
C/T | When set, the timer counts falling edges on the Tx pin.

M1 Timer 1 mode select bit 1. See table below.

MO Timer 1 mode select bit 0. See table below.

-10 -
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SMO0, SM1: Mode Select bits:

SMO SM1 MODE DESCRIPTION LENGTH BAUD RATE

0 0 0 Synchronous 8 Tclk divided by 4 or 12

0 1 1 Asynchronous 10 Variable

1 0 2 Asynchronous 11 Tclk divided by 32 or 64

1 1 3 Asynchronous 11 Variable

Serial Data Buffer
Bit: 7 6 5 4 3 2 1 0
SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0
Mnemonic: SBUF Address: 99h

SBUF.7-0: Serial data in the serial port is read from or written to this location. It actually consists of two
separate 8-bit registers, the receive register and the transmit buffer. Read accesses get data from the
receive register, and write accesses write to the transmit buffer.

ISP Control Register

Bit: 7 6 5 4 3 2 1 0
SWRST/
I - LDAP - - - FBOOTSL|[FPROGEN
Mnemonic: CHPCON Address: 9Fh
BIT NAME FUNCTION
Set this bit to reset the device. This has the same effect as asserting the RST
SWRST/ pin. The_ microcontroller returns to its initial state, and this bit is cleared
7 automatically.
S Reading this bit indicates whether or not the device is in ISP hardware reboot
mode.
6 - Reserved
This bit is read-only.
5 LDAP 1: Device is running the program in LD Flash EPROM
0: Device is running the program in AP Flash EPROM
4-2 - Reserved
Program Location Selection. This bit should be set before entering ISP mode.
- FBOOTSL |1: Run the program in LD Flash EPROM.
0: Run the program in AP Flash EPROM.
FLASH EPROM Programming Enable.
1. Enable in-system programming mode. The erase, program and read
0 FPROGEN operatiqns are gxecuted according to various SFR settings. In this mode,
the device runs in IDLE state, so PCON.1 has no effect.
0: Disable in-system programming mode. The device returns to normal
operations, and PCON.1 is functional again.

Publication Release Date: November 6, 2006
-15- Revision A9



W/79E201

NnUvoToON
a—_—_—_—_—_—_—_—_—_—————

ISP Address Low Byte

Bit: 7 6 5 4 3 2 1 0
SFRAL.7 | SFRAL.6 | SFRAL.5 | SFRAL.4 | SFRAL.3 | SFRAL.2 | SFRAL.1 | SFRAL.O
Mnemonic: SFRAL Address: ACh

Low-byte destination address for In-System Programming operations. SFRAH and SFRAL are specific
ROM locations for erase, program or read operations.

ISP Address High Byte

Bit: 7 6 5 4 3 2 1 0
SFRAH.7 | SFRAH.6 | SFRAH.5| SFRAH.4 | SFRAH.3 | SFRAH.2 | SFRAH.1 | SFRAH.0
Mnemonic: SFRAH Address: ADh

High-byte destination address for In-System Programming operations. SFRAH and SFRAL are specific
ROM locations for erase, program or read operations.

ISP Data Buffer

Bit: 7 6 5 4 3 2 1 0
SFRFD.7 | SFRFD.6 | SFRFD.5 [ SFRFD.4 | SFRFD.3 | SFRFD.2 | SFRFD.1 | SFRFD.0
Mnemonic: SFRFD Address: AEh

In ISP mode, bytes read from ROM and bytes written to ROM go through SFRFD

ISP Operation Modes

Bit: 7 6 5 4 3 2 1 0
- WFWIN OEN CEN CTRL3 | CTRL2 | CTRL1 | CTRLO
Mnemonic: SFRCN Address: AFh
BIT NAME FUNCTION
7 - Reserved

On-chip Flash EPROM bank select for in-system programming. This bit should
be set by the loader program in ISP mode.

¢ SRR 0: 16-KB Flash EPROM is the destination for re-programming.
1: 4-KB Flash EPROM is the destination for re-programming.

5 OEN Flash EPROM output is enabled.

4 CEN Flash EPROM chip is enabled.

3~0 | CTRL[3:0] |The flash control signals. See table below.

Publication Release Date: November 6, 2006
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BIT | NAME FUNCTION

Carry flag: Set when an arithmetic operation results in a carry being generated from
the ALU. It is also used as the accumulator for bit operations.

Auxiliary carry: Set when the previous operation resulted in a carry from the high-
order nibble.

FO User flag 0: A general-purpose flag that can be set or cleared by the user.
RS1 Register Bank select bits. See table below.
RSO Register Bank select bits. See table below.

Overflow flag: Set when a carry was generated from the seventh bit but not from the
eighth bit, or vice versa, as a result of the previous operation.

F1 User flag 1: A general-purpose flag that can be set or cleared by the user.

Parity flag: Set and cleared by the hardware to indicate an odd or even number of
1's in the accumulator.

AC

ov

O (kP N W] O

P

RS1, RSO: Register Bank select bits:

RS1 RSO REGISTER BANK ADDRESS
0 0 0 00-07h
0 1 1 08-0Fh
1 0 2 10-17h
1 1 3 18-1Fh

Watchdog Control

Bit: 7 6 5 4 3 2 1 0
- POR - - WDIF | WTRF | EWT RWT
Mnemonic: WDCON Address: D8h
BIT NAME FUNCTION
7 - Reserved.

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

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. 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.

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

Reset Watchdog Timer. Set this bit to reset the Watchdog Timer before a time-out
occurs. This bit is automatically cleared by the hardware.

6 POR

3 WDIF

2 WTRF

1 EWT

0 RWT

-24 -
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BIT NAME FUNCTION
Output enable for PWM3
7 PWM3OE | 0: Disable PWMS3 Output.
1: Enable PWM3 Output.
Output enable for PWM2
6 PWM20E | 0: Disable PWM2 Output.
1: Enable PWM2 Output.
Enable PWM3

5 ENPWM3 | O: Disable PWMS3.

1: Enable PWM3.

Enable PWM2

4 ENPWM2 | O: Disable PWM2.

1: Enable PWM2.

Output enable for PWM1
3 PWM1OE | 0: Disable PWML1 Output.
1: Enable PWM1 Output.
Output enable for PWMO
2 PWMOOE | 0: Disable PWMO Output.
1: Enable PWMO Output.
Enable PWM1

1 ENPWM1 | O: Disable PWML1.

1: Enable PWML.

Enable PWMO

0 ENPWMO | O: Disable PWMO.

1: Enable PWMO.

PWM 2 Register
Bit: 7 6 5 4 3 2 1 0
PWM2.7lPWM2.6 PWM2.5 PWM2.4 PWM2.3 PWM2.2 PWM2.1 [PWM2.0

Mnemonic: PWM2 Address: DDh

PWM 3 Register
Bit: 7 6 5 4 3 2 1 0
PWM3.7|PWM3.6 PWM3.5 PWM3.4 PWM3.3 PWM3.2 PWM3.1 [PWM3.0

Mnemonic: PWM3 Address: DEh
Accumulator
Bit: 7 6 5 4 3 2 1 0
ACC.7 | ACC.6 | ACC5 | ACC.4 | ACC.3 | ACC.2 | ACC.1 | ACC.0
Mnemonic: ACC Address: EOh

-26 -
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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 desired period. The timing waveforms when the stretch
value is zero, one, and two are shown below.

Last Cycle First Second Next Instruction

| ) | . hi | | Machine Cycle |
of Previous Machine cycle Machine cycle

Instruction . .
|<_ MOVX instruction cycle _>|

|c1 |c2 |C3 |C4 |c:1 |cz |c3 |c4 |c1 |c2 |c3 |c4 |c1 |cz |c3 |c4 |

cx UL UL L
A [ ] [ ] [ L |
s LT LT Sla
WR LI &%
PORT 0 HAO-A7l_| D0-D7 HAO-A7l_l D0-D7 HAO-A7H DO-D7 HAO-A7l_l D0-D7 I

MOVX Inst. Next Inst. MOVX Data
Address Address Address
MOVX Inst Next Inst. Read] MOVX Data out

PORT 2 X A15-A8 X A15-A8 X Al5-A8 X A15-A8

Figure 7-

-34-
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10.2.3 Auto-Reload Mode, Counting Up/Down

This mode is enabled by clearing CP/RL2 in T2CON and setting DCEN in T2MOD. In this mode,
Timer/Counter 2 is a 16-bit up/down-counter, whose direction is controlled by the T2EX pin (1 = up, 0 =
down). If Timer/Counter 2 is counting up, an overflow reloads TL2 and TH2 with the contents of the
capture registers RCAP2L and RCAP2H. If Timer/Counter 2 is counting down, TL2 and TH2 are
loaded with FFFFh when the contents of Timer/Counter 2 equal the capture registers RCAP2L and
RCAP2H. Regardless of direction, reloading sets the TF2 bit. It also toggles the EXF2 bit, but the
EXF2 bit can not generate an interrupt in this mode. This is illustrated below.

RCLK+TCLK=0, CP/RL2 =T2CON.0=0, DCEN=1

Down Counting Reload Value

OFFh | OFFh
T2M = CKCON.5 A
1/4 1 .
CIT = T2CON.1
0sC —vo 0 ‘ ! T2CON.7
1/12 ~— | — Timer 2
T2 | TH2 | TF2

fl I Y Interrupt
T2=P1.0 F

TR2 =T2CON.2
L -

RCAP2L | RCAP2H

Up Counting Reload Value
T2EX=P1.1 EXF2

T2CON.6

Figure 10-6 16-Bit Auto-reload Up/Down Counter

10.2.4 Baud Rate Generator Mode

Baud rate generator mode is enabled by setting either RCLK or TCLK in T2CON. In 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 TF2. If EXEN2 is set, then a negative transition on the
T2EX pin sets EXF2 bit in the T2CON register and causes an interrupt request.

RCLK+TCLK=1
0SC vOC/T=T2(:ON.1
L — Timer 2
9 1 TL2 | TH2 ’ overflow
T2=P1.0 ’7
TR2 = T2CON.2 A'
Y
TZEX =PL1 - RCAP2L [RCAP2H
N\ EXE2 Timer 2
EXEN2 = T2CON.3 _J Interrupt
T2CON.6

Figure 10-7 Baud Rate Generator Mode

-44 -
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If register PWMn is loaded with a new value, the associated output is updated immediately. By loading
PWMn with O0H or FFH, the corresponding channel provides a constant high or low level output,

respectively.l

Buffered PWM outputs may be used to drive DC motors. In this case, the rotation speed of the motor
is proportional to the contents of PWMn. The repetition frequency Fpwm for channel n is given by:

Fosc

2 x (1+ PWMP) x 255

Fpwm =

Prescale division factor = PWM + 1
(PWMn)

PWMn high/low ratio of PWMn = —————
255 - (PWMn)

This gives a repetition frequency range of 123 Hz to 31.4 KHz ( fosc = 16 MHz).

PWM : PWM

: :
: Cycle : Cycle :
. PWMR

14_

255 :

Figure 13-2 PWM Duty Cycle

1 Since the 8-bit counter counts modulo 255, it can never actually reach FFh, so the output remains low
all the time.

-56 -
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16. H/'W REBOOT MODE (BOOT FROM 4K BYTES OF LD FLASH EPROM)

The W79E201 boots from the AP Flash EPROM (16 KB) by default during an external reset. It is
possible to boot from the LD Flash EPROM program (4 KB) instead. This is explained below. Note that
it is necessary to add a 10-KQ resistor on pin P4.0 to do this.

Reboot Mode
OPTION BITS RST P4.0 MODE
Bit3 L H L REBOOT

The Reset Timing For Entering
REBOOT Mode

P4.0 _\ < Hi-Z

RST

20US

10 mS

Notes:

1: In application system design, user must take care the P4.0, ALE, /EA and /PSEN pin value at reset to avoid W79E201
entering the programming mode or REBOOT mode in normal operation.

Publication Release Date: November 6, 2006
-61- Revision A9



W/79E201

NnUvoToON
a—_—_—_—_—_—_—_—_—_—————

17. IN-SYSTEM PROGRAMMING

This section explains the key steps to use in-system programming. The steps depend on whether the
loader program is located in the LD Flash EPROM or AP Flash EPROM, although both processes
begin while the W79E201 is running with the AP Flash EPROM.

If the loader program is located in the LD Flash EPROM, the main program should set CHPCON to
03H, and then enter idle mode. When the W79E201 wakes up, the CPU switches to the LD Flash
EPROM and executes a reset. (This reset switches to LD Flash EPROM memory too.) The loader
program then sets the SFRCN register to update the AP Flash EPROM, and, afterwards, it requests a
software reset (CHPCON = 83H) to switch back to the AP Flash EPROM. The CPU restarts using the
updated program in the AP Flash EPROM.

If the loader program is located in the AP Flash EPROM, the main program should set CHPCON to
01H, and then enter idle mode. The loader program then sets the SFRCN register to update the LD
Flash EPROM, and, afterwards, the CPU continues to run the program in the AP Flash EPROM.

Please see the In-system Programming Software Examples for additional details and code examples.

-62 -
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20.4.5 Data Memory Write Cycle

W79E201

PSEN

we

twHLH

| tow |

tLLAX2

#1

— twiwn —

taviL
-

PORT 0

INSTRUCTION
IN

-
—P

la—tavwi

<

*V

<+ tovwx

1 twhox

ADDRESS
AO0-A7

Va

>< DATA OUT

ADDRESS
AO0-A7

tavpv2

PORT 2

ADDRESS A8-A15

X
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21. TYPICAL APPLICATION CIRCUITS

Expanded External Program Memory and Crystal

Vee
v
- 8 = P00 39 AD0 AN ADO 3 [Do Qo |2 A0 A0 10 [ao 00 |41 ADO
PO.1 4 D1 Q1 [5 Al A 9 1Al o1 2 AD1
oo lx7an P02 1o Q2 [ RN A 8]y 02 13 AR
+ 10u T P0.3 8 D3 Q3 [9 A3 ] A3 03 5 AD3
I:l R P0.4 3 (D4 Q4 |12 AMd A6 |4 o4 |16 AD4
18 | xTAL2 P05 4 |Ds Qs [15 A5 A5 5 | a5 o5 [L7___AD5
CRYSTAL P0.6 7 (D6 Q6 |16 A6 A6 4 | pp o6 |18  AD6
P0.7 8 | D7 7 (19 A7 AT 3 9 AD7
8.2K 9 | RsT = ¢ A8 75| o =
P2.0 —_goc A9 24 | pg
—_— P2.1 117 ¢ A10_21
INTO i AL0
B9 wm P22 s M
13 4 P23 74F373 AL2
14 10 P2.4 A3 26 1 a13
15 171 P25 Al4 27 | p14
P2.6 A 1 | A5
-1 | p2.7 —
v oy — GND_20 | ce
3 1p12 RD 2 1o
é_ P13 — 129
—2 1 PL4 PSEN 27512
£ ALE |30
7| P18 11
—L— PL6 ™ Hl—
S 1p17 Rxp HO—
W79E201
Figure A
CRYSTAL C1 c2 R
12 MHz Not necessary Not necessary Not necessary
16 MHz Not necessary Not necessary Not necessary

Pull EA high to let the CPU fetch code in the embedded flash ROM, as long as the program counter is
lower than 16K. When the program counter is higher than 16K, the CPU automatically fetches program
code from extended external program memory.

Publication Release Date: November 6, 2006
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22. PACKAGE DIMENSIONS

44-pin QFP

N

. Dimension b1 does not include dambar
protrusion/intrusion.

. Controlling dimension: Inches

General appearance spec. should be based

‘ Go on final visual inspection spec.
I {

Ho
D Dimension in inch Dimension in mm
" ” Syrol Min. | Nom. | Max. | Min. | Nom. | Max.
A ik — — — - -
A 0.002 | 001 | 002 |005 | 025 |05
- A 0.075 |0.081 |0.087 |190 | 205 |2.20
e O " il b 0.01 0.014 |0.018 | 0.25 0.35 | 0.45
| Fr— Ho
- c 0.004 |0.006 |0.010 | 0.101 | 0.152 | 0.254
[E—— Frr— HE D 0.390 |0.394 |0.398 | 9.9 10.00 | 10.1
| Fr— Ho
—— F—— E|ne He E 0.390 |0.394 0398 | 99 |10.00 | 10.1
| T Ho
Hy @ 0.025 |0.031 |0.036 | 0.635 | 0.80 | 0.952
— T—— ] Ho 0.510 |0.520 |0.530 |12.95 | 132 | 1345
| Fr— Ho
T e o He 0510 | 0520 | 0530 | 12.95 | 132 | 1345
. L 0.025 |0.031 |0.037 | 0.65 08 | 0.95
HH L. 0.051 |0.063 [0.075 |1.295 | 16 |1.905
II II y — — {0003 | — — | 0.08
£ =] b 2 0 o° | — | 7° o N
Notes:
1. Dimension D & E do not include interlead
flash.
— \ 2. Dimension b does not include dambar
il il ntnininllil Az AI protruslqn/lnt_ruslon_. -
Uf 3. Controlling dimension: Millimeter
. At 4. General appearance spec. should be based
See Detail F = 3 3 B :
Seating Plane on final visual inspection spec.
b SDeaiERS
0 Ho
, D
‘ L sy o« R <o) P Symbol | Dimension in inches Dimension in mm
> /Dir Min. | Nom. | Max. | Min. |Nom. | Max.
| mES A — | — [oass | — | — |[4.699
—T|
O a A1 0.020 | — — |os08 | — —
—T]|
0O g > |0.145 |0.150 |0.155 |3.683 | 3.81 [3.937
—T]|
O ] —T1 b 0.026 |0.028 |0.032 | 0.66 |0.711 |0.813
g H —T] b 0.016 [0.018 |0.022 |0.406 |0.457 |0.559
H
E % = N —T1 °F c 0.008 |0.010 [0.014 [0.203 |0.254 |0.356
d H —T D 0.648 [0.653 |0.658 [16.46 |16.59 [16.71
O 0 — E 0.648 |0.653 |0.658 |16.46 |16.59 |16.71
—T
O 0 = 0.050 BSC 127 BSC
17 [ nES - Go  |0.590 |0.610 [0.630 [14.99 |15.49 |16.00
\Q N Ge 0.590 [0.610 |0.630 [14.99 [15.49 [16.00
e~ — LTI ——— ¢ - Ho 0680 |0.690 |0.700 |17.27 |17.53 |17.78
- He [0.680 [0.690 |0.700 [17.27 |17.53 [17.78
L 0.090 [0.100 |0.110 |2.296 | 2.54 [2.794
y — | — |0004 | — | — |o0.10
A, |
Az| a Notes:
) 1. Dimension D & E do not include interlead
v flash.
0
(el b A1

1

Seating Plane b,

N

Publication Release Date: November 6, 2006
-75- Revision A9



W/79E201

NnUvoToON
a—_—_—_—_—_—_—_—_—_—————

MOV  IE#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_16K:
MOV  TCON,#00H ; TCON=00H, TR=0 TIMO STOP
MOV  IP,#00H ; IP =00H
MOV  IE#82H ; IE = 82H, TIMERO INTERRUPT ENABLED
MOV  TMOD,#01H ; TMOD = 01H, MODE1
MOV  R6,#EOH ; SET WAKE-UP TIME FOR ERASE OPERATION, ABOUT 15 ms

;DEPENDING ON USER'S SYSTEM CLOCK RATE.
MOV  R7#B1H

MOV  TLO,R6
MOV  THO,R7
ERASE_P_4K:
MOV ~ SFRCN#22H  ; SFRCN = 22H, ERASE 16K AP Flash EPROM
MOV  TCON, #10H : TCON = 10H, TRO = 1,GO
MOV  PCON,#01H : ENTER IDLE MODE (FOR ERASE OPERATION)

nnnnnnnnnnnnnnnnnnnnnnnnnnn Fkkkkkk

nnnnnnnnnnnnnnnnnnnnnnnnnnn Fkkkkkk

MOV  SFRCN,#0H ; SFRCN = 00H, READ 16KB AP Flash EPROM

MOV  SFRAH,#0H ; START ADDRESS = OH

MOV  SFRAL,#0H

MOV  R6,#FEH ; SET TIMER FOR READ OPERATION, ABOUT 1.5 puS.
MOV  R7#FFH

MOV  TLO,R6

MOV THO,R7
blank_check_loop:

SETB TRO ; enable TIMER 0
MOV  PCON,#01H ; enter idle mode
MOV A,SFRFD ; read one byte
CINE  A#FFH,blank_check_error

INC SFRAL ; next address

MOV  A,SFRAL
INZ blank_check_loop
INC SFRAH

-80 -



W/79E201

NnUvoToON
a—_—_—_—_—_—_—_—_—_—————

MOV  A,SFRAH
CINE  A#40H,blank_check_loop ; end address = FFFFH
JMP PROGRAM_16KROM
blank_check_error:
JMP $

;* RE-PROGRAMMING 16KB AP Flash EPROM BANK

PROGRAM_16KROM:

MOV  R2#00H ; Target low byte address
MOV R1,#00H ; TARGET HIGH BYTE ADDRESS
MOV DPTR,#0H
MOV SFRAH,R1 ; SFRAH, Target high address
MOV SFRCN,#21H ; SFRCN = 21H, PROGRAM 16K AP Flash EPROM
MOV R6,#BDH ; SET TIMER FOR PROGRAMMING, ABOUT 50 pS.
MOV R7 #FFH
MOV TLO,R6
MOV THO,R7
PROG_D_16K:
MOV SFRAL,R2 ; SFRAL = LOW BYTE ADDRESS
CALL GET_BYTE_FROM_PC _TO_ACC ;THIS POOGRAM IS BASED ON USER’S CIRCUIT.
MOV @DPTR,A ; SAVE DATA INTO SRAM TO VERIFY CODE.
MOV SFRFD,A ; SFRFD = data IN
MOV TCON,#10H ; TCON = 10H, TRO =1,GO
MOV PCON,#01H ; ENTER IDLE MODE (PRORGAMMING)
INC DPTR
INC R2
CINE R2#04H,PROG_D_16K
INC R1

MOV  SFRAH,R1
CINE R1,#40H,PROG_D_16K

aaaaaaaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaaa
1

MOV  R4,#03H ; ERROR COUNTER

MOV  R6,#FEH ; SET TIMER FOR READ VERIFY, ABOUT 1.5 puS.
MOV  R7#FFH

MOV  TLO,R6

MOV  THO,R7
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24. REVISION HISTORY

VERSION DATE PAGE DESCRIPTION
Al November 9, 2004 - Initial Issued
1.To add PWM Function Description
- e LY 2.To add ADC Function Description
A3 April 19, 2005 87 1. Add Important Notice
3 Add Lead free (RoHS) part numbers
Ad UL 61 Modify PWM Function block diagram
- Re-organize document
A5 September 5, 2005 5 Modify pin description of port 0
53 Modify the diagram of serial port mode 2
8 Correct AP Flash ROM size
= Ol A 9 Correct the explanation of Port 0
A7 November 16, 2005 75 Revise “Pull EA low" to “Pull EA high”
A8 March 28, 2006 16 Revise SMO and SM1
Remove block diagram
3 Remove all Leaded package parts
65 Revise the input current P1,P2,P3 from -
50uA(Min.) to 70uA(Min.)
Revise the Logic 1 to 0 Transition Current P1,
A9 November 6, 2006 = P2, P3 from -500uA(Min.) to -750uA(MMin.)
66 Revise the Sink current P1,P3 from 10mA(Max.)
to 15mA(Max.)
66 Revise the Sink current PO,P2,ALE, PSEN from
12mA(Max.) to 15mA(Max.)
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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