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2. FEATURES
®  Fully static design 8-bit 4T-8051 CMOS microcontroller:
H VDD =4.5Vto 55V @20MHz
m VDD =2.7Vto55V @12MHz
H VDD =2.4Vto55V @4MHz
Instruction-set compatible with MSC-51.
®  Flexible CPU clock source configurable by config bit and software:
B High speed external oscillator: upto 20MHz Crystal and resonator (enabled by config bit).

B Internal RC oscillator: 20/10MHz selectable by config bit, only W79E8213R supports £2%
accuracy internal RC oscillator at fixed voltage and temperature condition.

® 4K bytes of AP Flash EPROM, with ICP and external writer programmable mode.
® 128 bytes of on-chip RAM.

® \W79E8213 series supports 128 bytes NVM Data Flash EPROM for customer data storage used
and 10K writer cycles.

B 8 pages. Page size is 16 bytes.

®  Two 16-bit timer/counters.
®  Ten interrupts source with four levels of priority.
® Three-edge detect interrupt inputs.
®  Programmable Watchdog Timer.
®  Four-channel 10-bit PWM (Pulse Width Modulator).
® Internal square wave generator for buzzer.
® Upto 18 1/O pins.
® The 4 outputs mode and TTL/Schmitt trigger selectable Port.
® LED drive capability on all port pins. Sink 20mA; Drive: -15~-20mA @push-pull mode.
®  Eight high sink capability (40mA) port pins.
®  Eight-channel multiplexed with 10-bits A/D convert.
® Low Voltage Detect interrupt and reset.
® Development Tools:
B [CP(In Circuit Programming) writer
® Packages:
- Lead Free (RoHS) DIP 20: W79E8213AKG
- Lead Free (RoHS) SOP 20: W79E8213ASG
- Lead Free (RoHS) DIP 20: W79E8213RAKG
- Lead Free (RoHS) SOP 20: W79E8213RASG



W79E8213/W79E8213R Data Sheet

NnuvoTonN
L I

7. MEMORY ORGANIZATION

The W79E8213 series separate the memory into two separate sections, the Program Memory and the
Data Memory. The Program Memory is used to store the instruction op-codes, while the Data Memory
is used to store data or for memory mapped devices.

FFFFH (128B NVM, 16bytes/page) FFFFH
FC7Fh
Unused Page7 | N CONFIG 1
Code Memory FC6Fh
Page 6 CONFIG 0
FC60h
FC5Fh
5 Page 5
FC7FH FC50h
16 bytes/ ey ) Fearn
(16 bytes/page) NVM . Page 4
FC40h
FCOOH Data Memory Foarh
Page 3
FC30h
FC2Fh
Page 2 Unused
FC20h
Unused FC1rn Data Memory
Code Memory Page 1
FC10h
FCOFh
Page 0
FCO0h
JE‘F)EE NVM Data Memory Area
4K Bytes
On-Chip
Code Memory
0000H 0000H
On-Chip Code Memory Space External Data Memory Space

Figure 7-1: W79E8213 series memory map

7.1 Program Memory (on-chip Flash)

The Program Memory on the W79E8213 series can be up to 4K bytes long. All instructions are
fetched for execution from this memory area. The MOVC instruction can also access this memory
region.

7.2 Data Flash Memory

The NVM Data Memory of Flash EPROM on the W79E8213 series is 128 bytes long, with page size of
16 bytes, respectively. The W79E8213 series’ NVM size is controllable through CONFIG1 register.
The W79E8213 series read the content of data memory by using “MOVC A, @A+DPTR". To write
data is by NVMADDRL, NVMDATA and NVMCON SFR'’s registers.
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ADD |MSB BIT_ADDRESS, SYMBOL
SYMBOL DEFINITION RESsS |LsB RESET
BUZCON Square wave control register |FO9H |- - EUZDIV' EUZDlV' SUZDIV' §UZDIV' ?UZDIV' gUZDIV' xx00 0000B
. (FF) (FE) (FD) (FC) (FB) (FA) (F9) (F8)
IP1 Interrupt priority 1 F8H PED PPWM  |PBK PWDI 3 A A A 0000xxxxB
IP1H Interrupt high priority 1 F7H |PEDH |PPWMH [PBKH PWDIH (- - - - 0000xxxxB
pADIDS  |ROMADC digital input FoH 000000008
disable
B B register FOH |[(F7) (F6) (F5) (F4) (F3) (F2) (F1) (FO) 00000000B
EE)
(EF) ( (ED) (EC) (EB) (EA) (E9) (E8)
EIE Interrupt enable 1 E8H EED EPWMU EPWM |EWDI ) i y A 0000xxxxB
ADCCON1 |ADC control register 1 E3H 'Il'\DCLK' S\DCLK' - - - AADR2 |- - 10xxx0xxB
ADCH gzgé?”"e”er resulthigh g5 [apc.o |aDc.s |aDc.7 |aDcs |apcs [abca4 |apca |abc.2  [oooooooos
ADCCON ADC control register E1H |ADC.1 |ADC.0 |(ADCEX |ADCI ADCS RCCLK |AADR1 [(AADRO |00000000B
ACC Accumulator EOH [(E7) (E6) (E5) (E4) (E3) (E2) (E1) (EO0) 00000000B
PWMCON2 [PWM control register 2 DFH |BKCH BKPS BPEN BKEN PWM3B |PWM2B [PWM1B |PWMOB |00000000B
PWM3L PWM 3 low bits register DEH |PWM3.7 |[PWM3.6 (PWM3.5 |PWM3.4 |PWM3.3 [PWM3.2 [PWM3.1 |PWM3.0 (00000000B
PWM2L PWM 2 low bits register DDH [PWM2.7 |PWM2.6 [PWM2.5 |PWM2.4 [PWM2.3 |PWM2.2 [PWM2.1 |PWM2.0 |00000000B
PWMCON1 [PWM control register 1 DCH E‘WMRU load PWMF ;:ALRPW PWM3I |PWM2I [PWM1l |PWMOI |00000000B
PWM1L PWM 1 low bits register DBH [PWML1.7 |PWM1.6 [PWML1.5 |PWM1.4 [PWM1.3 |PWM1.2 [PWM1.1 |PWM1.0 |00000000B
PWMOL PWM 0 low bits register DAH |PWMO0.7 [PWMO0.6 (PWMO0.5 |PWMO0.4 |PWMO0.3 [PWMO0.2 [PWMO0.1 |PWMO0.0 (00000000B
PWMPL PWM counter low register D9H EWMPO' :WMPO' EWMPO' ZWMPO' EWMPO' ;WMPO' TWMPO' (I;WMPO. 000000008
External
reset:
0x00 0000B
WDCON Watch-Dog control D8H ©F) (DE) (bD) (©C) (OB) (DA) (D9) ©8) :/e\:/sagt;h 409
9 WDRUN |- WD1 WDO WDIF  |WTRF |EWRST |WDCLR '
0x00 0100B
Power on
reset
0x000000B
PWMCON3 [PWM control register 3 D7H |- - - - FP1 FPO - BKF XXxx00x0B
PWM3H PWM 3 high bits register D6H |- - - - - - PWM3.9 [PWM3.8 [xxxxxx00B
PWM2H PWM 2 high bits register D5H |- - - - - - PWM2.9 |PWM2.8 [xxxxxx00B
PWM1H PWM 1 high bits register D3H |- - - - - - PWM1.9 [PWML1.8 [xxxxxx00B
PWMOH PWM 0 high bits register D2H |- - - - - - PWMO0.9 [PWMO.8 [xxxxxx00B
PWMPH PWM counter high register [D1H |- - - - - - SWMPO' SWMPO' 00000000B
(D7) (D6) (D5) (D4) (D3) (D2) (D1) (DO)
PSW Program status word DOH cy AC Fo RS1 RSO oV F1 p 00000000B
NVMDATA |NVM Data CFH 00000000B
NVMCON NVM Control CEH |EER EWR - - - - - - 00XXXXXXB
TA Timed Access Protection C7H |TA7 TA.6 TA5 TA4 TA3 TA.2 TA.l TA.0 11111111B
NVMAD |NVMAD [NVMAD |[NVMAD [NVMAD [NVMAD |NVMAD
NVMADDRL [NVM low byte address C6H |- DR.6 DR.5 DR.4 DR.3 DR.2 DR.1 DR.O 00000000B
oy (BF) (BE) (BD) (BC) (BB) (BA) (B9) (B8)
IPO Interrupt priority B8H [ PADC  |PBO A PT1 PX1 PTO PX0 x00x0000B
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PORT 0
Bit: 7 6 5 4 3 2 1 0
PO.7 P0.6 P0.5 PO0.4 P0.3 P0.2 PO.1 PO0.0
Mnemonic: PO Address: 80h

P0.7-0: General purpose Input/Output port. Most instructions will read the port pins in case of a port
read access, however in case of read-modify-write instructions, the port latch is read. These alternate
functions are described below:

BIT | NAME FUNCTION

7 P0.7 | AD7 pin or Timer 1 pin by alternative.

6 P0.6 | AD3 pin by alternative.

5 P0.5 | AD2 pin by alternative.

4 P0.4 | AD1 pin by alternative.

3 P0.3 | ADO pin by alternative.

2 P0.2 | AD4 pin or BRAKE pin by alternative.

1 P0.1 | ADS5 pin or PWMO pin by alternative.

0 P0.0 | AD6 pin or PWM3 pin by alternative.

Note: During power-on-reset, the port pins are tri-stated. After power-on-reset, the value of the port is set by CONFIGO0.PRHI
bit. The default setting for CONFIGO.PRHI =1 which the alternative function output is turned on upon reset. If
CONFIGO.PRHI is set to 0, the user has to write a 1 to port SFR to turn on the alternative function output.

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
BIT [ NAME FUNCTION
. The Stack Pointer stores the Scratch-pad RAM address where the stack begins. In
7-0 | SP.[7:0] : !
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 DPL.5 DPL.4 DPL.3 DPL.2 DPL.1 DPL.O
Mnemonic: DPL Address: 82h

BIT | NAME | FUNCTION
7-0 | DPL.[7:0] | This is the low byte of the standard 8052 16-bit data pointer.

-17-



W79E8213/W79E8213R Data Sheet

NnuvoTonN
L I

1 pP2.1 XTAL1 clock input pin.
0 pP2.0 XTAL2 or CLKOUT pin by alternative.

Note: During power-on-reset, the port pins are tri-stated. After power-on-reset, the value of the port is set by CONFIGO0.PRHI
bit. The default setting for CONFIGO.PRHI =1 which the alternative function output is turned on upon reset. If
CONFIGO0.PRHI is set to 0, the user has to write a 1 to port SFR to turn on the alternative function output.

AUX FUNCTION REGISTER 1

Bit: 7 6 5 4 3 2 1 0
EDF BOD BOI LPBOV SRST ADCEN BUZE -
Mnemonic: AUXR1 Address: A2h
BIT NAME FUNCTION
Edge detect Interrupt Flag:
7 | EDE 1: When any pin of port 1.0-1.2 that is enabled for the Edge Detect Interrupt
function trigger (falling/rising edge trigger configurable). Must be cleared by
software.

Brown Out Disable:
6 BOD 0: Enable Brownout Detect function.
1: Disable Brownout Detect function and save power.

Brown Out Interrupt:

0: Disable Brownout Detect Interrupt function and it will cause chip reset when
5 | BOI BOF is set.

1: This prevents Brownout Detection from causing a chip reset and allows the
Brownout Detect function to be used as an interrupt.

Low Power Brown Out Detect control:

0: When BOD is enable, the Brown Out detect is always turned on by normal run
or Power-down mode.

4 | LPBOV 1: When BOD is enable, the Brown Out detect circuit is turned on by Power-
down mode. This control can help save 15/16 of the Brownout circuit power.
When uC is in Power-down mode, the BOD will enable internal RC OSC
(600KHz+/- 50%)

Software reset:

1: reset the chip as if a hardware reset occurred.

0: Disable ADC circuit.

1: Enable ADC circuit.

Square-wave enable bit:

1 | BUZE 0: Disable square wave output.

1: The square wave is output to the BUZ (P1.0) pin.

3 | SRST

2 | ADCEN

0 - Reserved.

EDGE DETECT CONTROL REGISTER

Bit: 7 6 5 4 3 2 1 0
EDFILT.1 EDFILT.O ED2TRG ED2EN ED1TRG ED1EN EDOTRG EDOEN
Mnemonic: EDIC Address: A3h
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PWM CONTROL REGISTER 3

Bit: 7 6 5 4 3 2 1 0
- - - . FP1 FPO - BKF
Mnemonic: PWMCON3 Address: D7h
BIT NAME FUNCTION
7-4 - Reserved.
Select PWM frequency pre-scale select bits. The clock source of pre-scaler,
Fpwm is in phase with Fosc if PWMRUN=1.
FP[1:0] Fpwm
3-2 FP[1:0] 00 Fosc
01 Fosc/2
10 Foscl4
11 Fosc/16
1 - Reserved.
The external brake pin flag:
0 BKF 0: The PWM is not brake.
1: The PWM is brake by external brake pin. It is cleared by software.

WATCHDOG CONTROL

Bit: 7 6 5 4 3 2 1 0
WDRUN S WD1 WDO WDIF WTRF EWRST WDCLR
Mnemonic: WDCON Address: D8h
BIT NAME FUNCTION
0: The Watchdog is stopped.

7| WORUN 1: The Watchdog is running.

6 |- Reserved.

5 | wWD1 Watchdog Timer Time-out Select bits. These bits determine the time-out period
of the watchdog timer. The reset time-out period is 512 clocks longer than the
watchdog time-out.

WD1 | WDO0 | Interrupt time-out Reset time-out
4 WDO 0 0 217 17 1512
0 1 2% 2+ 512
1 0 2% 2% + 512
1 1 2% 2°° + 512
Watchdog Timer Interrupt Flag
0: If the interrupt is not enabled, then this bit indicates that the time-out period
3 | WDIF has elapsed. This bit must be cleared by software.
1: If the watchdog interrupt is enabled, hardware will set this bit to indicate that
the watchdog interrupt has occurred.
Watchdog Timer Reset Flag
1: Hardware will set this bit when the watchdog timer causes a reset. Software
2 | WTRF : ) . .
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 EWRST =
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7~0 | PWM1.[7:0] | PWM 1 Low Bits Register.

PWM CONTROL REGISTER 1

Bit: 7 6 5 4 3 2 1 0
| PWMRUN | Load PWMF | CLRPWM | - : PWMLl | PWMOI
Mnemonic: PWMCON1 Address: DCh
BIT NAME FUNCTION
0: The PWM is not running.
7 | PWMRUN . .
1: The PWM counter is running.
0: The registers value of PWMP and PWMn are never loaded to counter and
Comparator registers.
6 | Load 1: The PWMP and PWMn registers load value to counter and compare registers
at the counter underflow. This bit is auto cleared by hardware at next clock
cycle.

PWM underflow flag:
0: The 10-bit counter down count is not underflow.

5 | PWMF 1: The 10-bit counter down count is underflow. (PWM interrupt is requested if
PWM interrupt is enabled).

This bit is Software clear.

4 CLRPWM | 1: Clear 10-bit PWM counter to 000H. This bit is auto cleared by hardware.
3 PWM3I 0: PWMS3 out is non-inverted.
1: PWMS output is inverted.
0: PWMZ2 out is non-inverted.
2 PWM2I .
1: PWM2 output is inverted.
0: PWML1 out is non-inverted.
1 PWM1lI .
1: PWML1 output is inverted.
0: PWMO out is non-inverted.
0 PWMOI .
1: PWMO output is inverted.

PWM2 LOW BITS REGISTER

Bit: 7 6 5 4 3 2 1 0
| PWM2.7 | PWM2.6 PWM2.5 PWM2.4 PWM2.3 PWM2.2 PWM2.1 PWM2.0
Mnemonic: PWM2L Address: DDh
BIT NAME FUNCTION

7~0 | PWM2.[7:0] | PWM 2 Low Bits Register.
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P0.4 digital input disable bit.
4 PADIDS.4 | 0: Default (With digital/analog input).
1: Disable Digital Input of ADC Input Channel 1.

P0.3 digital input disable bit.
3 PADIDS.3 | 0: Default (With digital/analog input).
1: Disable Digital Input of ADC Input Channel 0.

P0.2 digital input disable bit.
2 PADIDS.2 | 0: Default (With digital/analog input).
1: Disable Digital Input of ADC Input Channel 4.

P0.1 digital input disable bit.
1 PADIDS.1 | 0: Default (With digital/analog input).
1: Disable Digital Input of ADC Input Channel 5.

P0.0 digital input disable bit.
0 PADIDS.0 | 0: Default (With digital/analog input).
1: Disable Digital Input of ADC Input Channel 6.

Note: Port 0 (ADC input pins) should also be set to Input Only (High Impedance) during when
using the port for ADC application. Please see I/0 Port Configuration section.

INTERRUPT HIGH PRIORITY 1

Bit: 7 6 5 4 3 2 1 0
PEDH PPWMH PBKH PWDIH - - - -
Mnemonic: IP1H Address: F7h
BIT NAME FUNCTION
7 | PEDH 1: To set interrupt high priority of edge detect is highest priority level.

6 | PPWMH 1: To set interrupt priority of PWM underflow is highest priority level.

PBKH 1: To set interrupt priority of PWM'’s external brake is highest priority level.

4 | PWDIH 1: To set interrupt high priority of Watchdog is highest priority level.

3-0 |- Reserved.

EXTENDED INTERRUPT PRIORITY

Bit: 7 6 5 4 3 2 1 0
PED PPWM PBK PWDI - - - -
Mnemonic: IP1 Address: F8h
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INSTRUCTION SET, continued

WTOBESEANNTORS2L3 | gog2 W79E8213
Op-code HEX Code Bytes Mol de Clock Clock series v.s 8932
Cycle cycles cycles Speed Ratio
ORL direct, A 42 2 2 8 12 15
ORL direct, #data 43 3 3 12 24 2
XRL A, RO 68 1 1 4 12 3
XRL A, R1 69 1 1 4 12 3
XRL A, R2 6A 1 1 4 12 3
XRL A, R3 6B 1 1 4 12 3
XRL A, R4 6C 1 1 4 12 3
XRL A, R5 6D 1 1 4 12 3
XRL A, R6 6E 1 1 4 12 3
XRL A, R7 6F 1 1 4 12 3
XRL A, @RO 66 1 1 4 12 3
XRL A, @R1 67 1 1 4 12 3
XRL A, direct 65 2 2 8 12 15
XRL A, #data 64 2 2 8 12 15
XRL direct, A 62 2 2 8 12 15
XRL direct, #data 63 3 3 12 24 2
CLRA E4 1 1 4 12 3
CPLA F4 1 1 4 12 3
RL A 23 1 1 4 12 3
RLC A 33 1 1 4 12 3
RR A 03 1 1 4 12 3
RRC A 13 1 1 4 12 3
SWAP A C4 1 1 4 12 3
MOV A, RO E8 1 1 4 12 3
MOV A, R1 E9 1 1 4 12 3
MOV A, R2 EA 1 1 4 12 3
MOV A, R3 EB 1 1 4 12 3
MOV A, R4 EC 1 1 4 12 3
MOV A, R5 ED 1 1 4 12 3
MOV A, R6 EE 1 1 4 12 3
MOV A, R7 EF 1 1 4 12 3
MOV A, @RO E6 1 1 4 12 3
MOV A, @R1 E7 1 1 4 12 3
MOV A, direct E5 2 2 8 12 15
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INSTRUCTION SET, continued

WTOBESEANNTORS2L3 | gog2 W79E8213
Op-code HEX Code Bytes Mol de Clock Clock series v.s 8932
Cycle cycles cycles Speed Ratio

MOV direct, R2 8A 2 2 8 12 15
MOV direct, R3 8B 2 2 8 12 15
MOV direct, R4 8C 2 2 8 12 15
MOV direct, R5 8D 2 2 8 12 1.5
MOV direct, R6 8E 2 2 8 12 15
MOV direct, R7 8F 2 2 8 12 1.5
MOV direct, @RO 86 2 2 8 12 15
MOV direct, @R1 87 2 2 8 12 15
MOV direct, direct 85 3 3 12 24 2

MOV direct, #data 75 3 3 12 24 2

MOV DPTR, #data 16 90 3 3 12 24 2
MOVC A, @A+DPTR 93 1 2 8 24 3
MOVC A, @A+PC 83 1 2 8 24 3
MOVX A, @RO E2 1 2-9 8-36 24 3-0.66
MOVX A, @R1 E3 1 2-9 8-36 24 3-0.66
MOVX A, @DPTR EO 1 2-9 8-36 24 3-0.66
MOVX @RO, A F2 1 2-9 8-36 24 3-0.66
MOVX @R1, A F3 1 2-9 8-36 24 3-0.66
MOVX @DPTR, A FO 1 2-9 8-36 24 3-0.66
PUSH direct Cco 2 2 8 24 3

POP direct DO 2 2 8 24 3

XCH A, RO Cc8 1 1 4 12 3
XCHA, R1 (01°] 1 1 4 12 3
XCHA, R2 CA 1 1 4 12 3
XCHA, R3 CB 1 1 4 12 3
XCHA, R4 CcC 1 1 4 12 3
XCHA, R5 CD 1 1 4 12 3

XCH A, R6 CE 1 1 4 12 3

XCH A, R7 CF 1 1 4 12 3

XCH A, @RO C6 1 1 4 12 3
XCHA, @R1 Cc7 1 1 4 12 3
XCHD A, @RO D6 1 1 4 12 3
XCHD A, @R1 D7 1 1 4 12 3

XCH A, direct C5 2 2 8 12 15
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flag is active in one cycle but not responded to, and is not active when the above conditions are met,
the denied interrupt will not be serviced. This means that active interrupts are not remembered; every
polling cycle is new.

The processor responds to a valid interrupt by executing an LCALL instruction to the appropriate
service routine. This may or may not clear the flag which caused the interrupt. In case of Timer
interrupts, the TFO or TF1 flags are cleared by hardware whenever the processor vectors to the
appropriate timer service routine. In case of external interrupt, INTO and INT1, the flags are cleared
only if they are edge triggered. In case of Serial interrupts, the flags are not cleared by hardware. The
Watchdog timer interrupt flag WDIF has to be cleared by software. The hardware LCALL behaves
exactly like the software LCALL instruction. This instruction saves the Program Counter contents onto
the Stack, but does not save the Program Status Word PSW. The PC is reloaded with the vector
address of that interrupt which caused the LCALL. These address of vector for the different sources
are as following:

VECTOR LOCATIONS FOR INTERRUPT SOURCES

SOURCE ADDRESS SOURCE ADDRESS
External Interrupt O 0003h Timer 0 Overflow 000Bh
External Interrupt 1 0013h Timer 1 Overflow 001Bh
- 0023h Brownout Interrupt 002Bh
- 0033h Edge Detect Interrupt 003Bh
- 0043h - 004Bh
Watchdog Timer 0053h ADC Interrupt 005Bh
- 0063h PWM Brake Interrupt 0073h
PWM Underflow Interrupt | 006Bh - 007Bh

Table 12-1: Vector locations for interrupt sources

Execution continues from the vectored address till an RETI instruction is executed. On execution of
the RETI instruction the processor pops the Stack and loads the PC with the contents at the top of the
stack. The user must take care that the status of the stack is restored to what it was after the hardware
LCALL, if the execution is return to the interrupted program. The processor does not notice anything if
the stack contents are modified and will proceed with execution from the address put back into PC.
Note that a RET instruction would perform exactly the same process as a RETI instruction, but it
would not inform the Interrupt Controller that the interrupt service routine is completed, and would
leave the controller still thinking that the service routine is underway.
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They are IEO, IE1, BOF, EDF, WDT, TFO, TF1, BKF and ADC. Two interrupt inputs are identical to
those present on the standard 80C51 microcontroller as show in below figures.

If an external interrupt is enabled when the W79E8213 series are put into Power-down or Idle mode,
the interrupt will cause the processor to wake up and resume operation.

IEO
EXO0

EX1
BOF
EBO

Wakeup
(If in Power Down)

ADCI
EADC @7 EA

Interrupt
To CPU

Figure 12-1: Interrupt sources that can wake up from power-down mode

TFO
ETO

ET1

PWMF
EPWMUF

Interrupt
To CPU

BKF
EPWM

EDF
EED

WDT
EWDI

Figure 12-2: Interrupt Sources that cannot wake up from power-down mode
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14. NVM MEMORY

The W79E8213 series have NVM data memory of 128 bytes for customer’s data store used. The NVM
data memory has 8 pages area and each page of 16 bytes.

The NVM memory can be read/write by customer program to access. Read NVM data is by MOVC
A,@A+DPTR instruction, and write data is by SFR of NVMADDRL, NVMDATA and NVMCON. Before
write data to NVM memory, the page must be erased by providing page address on NVMADDRL,
which address of On-Chip Code Memory space will decode, then set EER of NVMCON.7. This will
automatically hold fetch program code and PC Counter, and execute page erase. After finished, this
bit will be cleared by hardware. The erase time is ~ 5ms.

For writing data to NVM memory, user must set address and data to NVMADDRL and NVMDATA,
then set EWR of NVMCON.6 to initiate nvm data write. The uC will hold program code and PC
Counter, and then write data to mapping address. Upon write completion, the EWR bit will be cleared
by hardware, the uC will continue execute next instruction. The program time is ~50us.

FFFFH (128B NVM, 16bytes/page) FFFFH
FC7Fh
Page 7
. (ljJnuMsed 9 —— CONFIG 1
ode Memory FC6Fh
Page 6 CONFIG 0
FC60h
FC5Fh
. Page 5
FC7FH FC50h
1288 . FC4Fh
(16 bytes/page) NVM . Page 4
FC40h
FCOOH Data Memory T
Page 3
FC30h
FC2Fh
Page 2 Unused
Unused FC20h Data Memory
FC1Fh
Code Memory Page 1
FC10h
FCOFh
Page 0
FCO0h
8,9,92,:' NVM Data Memory Area
4K Bytes
On-Chip
Code Memory
0000H 0000H
On-Chip Code Memory Space External Data Memory Space

Figure 14-1: W79E8213 Memory Map
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Example 5: Invalid Access

MOV TA, #0AAh ; 3MIC
NOP ;1 M/IC
MOV TA, #055h ; 3M/C
SETB EWT ;2MIC

In the first three examples, the writing to the protected bits is done before the 3 machine cycles
window closes. In Example 4, however, the writing to the protected bit occurs after the window has
closed, and so there is effectively no change in the status of the protected bit. In Example 5, the
second write to TA occurs 4 machine cycles after the first write, therefore the timed access window is
not opened at all, and the write to the protected bit fails.

-68-



W79E8213/W79E8213R Data Sheet
NnNUvoToN

19. OSCILLATOR

The W79EB8213 series provides three oscillator input option. These are configured at CONFIG register
(CONFIGO) that include Internal RC Oscillator Option, External Clock Input Option and Crystal
Oscillator Input Option. The Crystal Oscillator Input frequency may be supported from 4MHz to
20MHz, and without capacitor or resister.

Crystal Oscillator ——p{ 00B

Internal RC Oscillator — | 01B 16 bits Ripple
Counter
A
External Clock input ——» 11B
FOSC1 FOSCO ————————» CPU Clock

Peripheral
Clock

L » ToADC Block

Power Monitor Reset ?—

Power Down

Figure 19-1: Oscillator

19.1 Internal RC Oscillator Option

The internal RC Oscillator is configurable to 10MHz/20MHz (through CONFIG1.FS1 bit) frequency to
support clock source. When FOSC1, FOSCO = 01b, the internal RC oscillator is enabled. A clock
output on P2.0 (XTAL2) may be enabled when internal RC oscillator is used.

19.2 External Clock Input Option

The clock source pin (XTAL1) is from External Clock Input by FOSC1, FOSCO = 11b, and frequency
range is form 4MHz up to 20MHz. A clock output on P2.0 (XTAL2) may be enabled when External
Clock Input is used.

The W79E8213 series supports a clock output function when either the internal RC oscillator or the
external clock input options is selected. This allows external devices to synchronize to the W79E8213
serial. When enabled, via the ENCLK bit in the P2M1 register, the clock output appears on the
XTAL2/CLKOUT pin whenever the internal RC oscillator is running, including in Idle Mode. The
frequency of the clock output is 1/4 of the CPU clock rate. If the clock output is not needed in Idle
Mode, it may be turned off prior to entering Idle mode, saving additional power. The clock output may
also be enabled when the external clock input option is selected.
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For supporting active low buzzer, this buzzer output is implemented with an off-state of high. The
following pseudo code shows the operating procedure when working with active high and low buzzer;

(Assume PRHI=1):
1) During power on, P1.0/BUZ will be high;
<For active high buzzer>
Clear SFR P1.0 ; user has to take care to output this pin low
; at the top of s/w code to avoid initial beep sound.

<For active low buzzer>
No action needed.

2) To turn-on buzzer;
<For active high buzzer>
Set BUZE bit
Set SFR P1.0 bit ; to push out the buzout.
<For active low buzzer>
Set BUZE bit

3) To turn-off buzzer;
<For active high buzzer>
Clear SFR P1.0 ; user has to take care to output this pin low.
Clear BUZE bit
<For active low buzzer>
Set BUZE bit
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25. CONFIG BITS

The W79E8213 series has two CONFIG bits that must be defined at power up and can not be set the
program after start of execution. Those features are configured through the use of two flash EPROM
bytes, and the flash EPROM can be programmed and verified repeatedly. Until the code inside the
Flash EPROM is confirmed OK, the code can be protected. The protection of flash EPROM
(CONFIG1) and those operations on it are described below. The data of these bytes may be read by
the MOVX instruction at the addresses.

25.1 CONFIGO
7 6 5 4 3 2 1 0
“1” | RPD | PRHIl BOV| “1” |BPFR ng1 F‘C’So
RPD : Reset Pin Disable Bit.
PRHI : Port Reset High Bit.
BOV : Brownout Voltage Select Bit.
BEER  : BrRoesCipdsF Mg Plelect
BascO0 : CPU Oscillator Type Select
Rit N
Figure 25-1: ConfigO0 register bits
BIT| NAME FUNCTION
7 - Must be “1”

Reset Pin Disable bit:
6 RPD |0: Enable Reset function of Pin 1.5.
1: Disable Reset function of Pin 1.5, and it to be used as an input port pin.

Port Reset High or Low bit:
5 PRHI |O: Port reset to low state.
1: Port reset to high state.

Brownout Voltage Select bit:
4 BOV |0: Brownout detect voltage is 3.8V.
1: Brownout detect voltage is 2.5V.

3 7 Must be “1”

Bypass Clock Filter.
2 BPFR |0: Disable Clock Filter.
1: Enable Clock Filter.

Foscl |CPU Oscillator Type Select bit 1.
0 FoscO |CPU Oscillator Type Select bit 0.
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27. PACKAGE DIMENSIONS

27.1 20-pin SOP-300mil

ARAAAAAAAN e

E H
S
INEEEEE
Soiinininininln iy
SEATING PLANE »‘bL— ‘ e ‘ L r GAUGE P

Control demensions are in milmeters .

DIMENSION IN MM |DIMENSION IN INCH
Sl MIN. MAX. MIN. MAX
2.35 2.65 0.093 0.104
Al 0.10 0.30 0.004 0.012
b 0.33 0.51 0.013 0.020
c 0.23 0.32 0.009 0.013
E 7.40 7.60 0.291 0.299
D 12.60 13.00 | 0.496 0.512
e 1.27 BSC 0.050 BSC
H: 10.00 | 10.65 0.394 0.419
Y 0.10 0.004
L 0.40 1.27 0.016 0.050
9 0 8 0 8
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27.2 20-pin PDIP-300mil

D

TNl NN el e el i

=

O

I P I I S I B B
1 10

A

\ FBase Plane \ / i
A

—

Seating Plane

Dimension ininch Dimension in mm
Symbol - -
Min [ Nom | Max | Min |Nom | Max
A — |o0175 | — — | 445
A1 0.010 — — | 025 = =
A 0.125 |0.130 |0.135 | 3.18 | 3.30 | 3.43
B 0.016 |0.018 |0.022 | 0.41 | 0.46 | 0.56

B: 0.058 |0.060 |0.064 | 1.47 | 1.52 | 1.63

C 0.008 [0.010 |0.014 | 0.20 | 0.25 | 0.36
D 1.026 |1.040 | — |20.06 |26.42
E 0.290 | 0.300 | 0.310 | 7.37 | 7.62 | 7.87
E: 0.245 | 0.250 |0.255 | 6.22 | 6.35 | 6.48
€1 0.090 |0.100 |0.110 | 229 | 254 | 2.79
L 0.120 |0.130 |0.140 | 3.05 | 3.30 | 3.56
a 0 — | 15 0 — | 15

(SFY 0.335 | 0.355 | 0.375 | 851 | 9.02 | 9.53
S — 10075 | — — 191
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28. REVISION HISTORY

VERSION DATE PAGE DESCRIPTION
May 20, .
Al 2008 - Initial Issued
5 Add VDD = 2.7V to 5.5V @12MHz CPU operation condition
A2 July 11, 2008
92 Revise ADC current consumption specification
August 5, . .
A3 5008 91 Revise Power down current to typical 1uA, max.10uA
Ad September 6 Revise Lead Free (RoHS) Parts information list
1, 2008 93 Revise Internal RC Oscillator Accuracy table
A5 Nlozvezmoggr 30 Remove duplicate description about SFR WDCON register
Remove the “prelimanry”
November .
A6 21 2009 87 Add defaule value for the reserved bit of CONFIGO
' 91 Add defaule value for the reserved bit of CONFIG1
A7 November 92 Revise chapter 26.4 “Internal RC = 2% with VDD =5.0V, TA
12, 2012 =25C".

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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