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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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20 PIN DIP

PWM3/CMP2/P0.0
PWM2/P1.7
PWM1/P1.6

RST/P1.5

VSS

XTAL1/P2.1 [6]
XTAL2/CLKOUT/P2.0
INT1/P1.4
SDA/INTO/P1.3 [9]
SCL/TO/P1.2

N

HISIEISIEIEISIEIEIE

P0.1/CIN2B/PWMO
P0.2/CIN2A/BRAKE
P0.3/CIN1B/ADO
P0.4/CIN1A/AD1
P0.5/CMPREF/AD2
VDD
P0.6/CMP1/AD3
P0.7/T1

P1.0/TXD
P1.1/RXD

20 PIN SOP/SSOP

PWM3/CMP2/P0.0
PWM2/P1.7
PWM1/P1.6

RST/P1.5

VSS

XTAL1/P2.1 [6]
XTAL2/CLKOUT/P2.0
INT1/P1.4
SDA/INTO/P1.3 [9]
SCL/TO/P1.2

S

(=]

EISIEINIEIEISIEIEIE

P0.1/CIN2B/PWMO
P0.2/CIN2A/BRAKE
P0.3/CIN1B/ADO
P0.4/CIN1A/AD1
P0.5/CMPREF/AD2
VDD
P0.6/CMP1/AD3
P0.7/T1

P1.0/TXD
P1.1/RXD

Figure 4-1: Pin Configuration
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AUXR1 .0 DPS=0 DPTR

DPS

DPS=1 DPTR1

Figure 6-1: Dual DPTR

6.7 Architecture

The N79E825 series are based on the standard 8052 device. It is built around an 8-bit ALU that uses
internal registers for temporary storage and control of the peripheral devices. It can execute the
standard 8052 instruction set.

6.7.1 ALU

The ALU is the heart of the N79E825 series. It is responsible for the arithmetic and logical functions. It
is also used in decision making, in case of jump instructions, and is also used in calculating jump
addresses. The user cannot directly use the ALU, but the Instruction Decoder reads the op-code,
decodes it, and sequences the data through the ALU and its associated registers to generate the
required result. The ALU mainly uses the ACC which is a special function register (SFR) on the chip.
Another SFR, namely B register is also used in Multiply and Divide instructions. The ALU generates
several status signals which are stored in the Program Status Word register (PSW).

6.7.2 Accumulator

The Accumulator (ACC) is the primary register used in arithmetic, logical and data transfer operations
in the N79E825 series. Since the Accumulator is directly accessible by the CPU, most of the high
speed instructions make use of the ACC as one argument.

6.7.3 B Register

This is an 8-hit register that is used as the second argument in the MUL and DIV instructions. For all
other instructions it can be used simply as a general purpose register.

6.7.4 Program Status Word:

This is an 8-bit SFR that is used to store the status bits of the ALU. It holds the Carry flag, the Auxiliary
Carry flag, General purpose flags, the Register Bank Select, the Overflow flag, and the Parity flag.

6.7.5 Scratch-pad RAM

The N79E825 series have a 256 bytes on-chip scratch-pad RAM. These can be used by the user for
temporary storage during program execution. A certain section of this RAM is bit addressable, and can
be directly addressed for this purpose.
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SYMBOL DEFINITION ADDR |MSB BIT_ADDRESS, SYMBOL RESET
ESS LSB

IP1 Interrupt priority 1 F8H SFF) EFE) EDFSV)VM EDFVS)DI EDF(?Z) g:é 1) gzlfé I(DFIg) xx000000B
IP1H Interrupt high priority 1 [F7H - - PPWMH |PWDIH [PC2H PC1H PKBH PI2H xx000000B
pops  [Port0 Digital input FeH 000000008
B B register FOH (F7) (F6) (F5) (F4) (F3) (F2) (F1) (FO) 000000008
EIE Interrupt enable 1 E8H SEF) EEE) (EEP?K/M I(EEV(\EI)DI I(EECBZ) (EECA]? (EEIEI; I(EEIZS)C xx000000B
ADCH ADC converter result E2H ADC.9 ADC.8 |ADC.7 |ADC.6 |ADC.5 |[ADC.4 |ADC.3 [ADC.2 |XXXXXXXXB

ADCCON |ADC control register E1H ADC.1 ADC.0 |ADCEX |ADCI ADCS RCCLK |AADR1 |AADRO [xx000x00B
ACC Accumulator EOH (E7) (E6) (E5) (E4) (E3) (E2) (E1) (EO) 000000008
PWMCON?2 |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 PWMRUN (load CF CLRPWM (PWM3I |PWM2I (PWM1l |PWMOI [00000000B
PWM1L PWM 1 low bits register [DBH PWM1.7 |PWM1.6 [PWM1.5 |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 ZVG\]’iSMt:rO“”ter o] DO9H  |PWMPO.7 |PWMPO.6PWMPO.5PWMPO.4|PWMPO.3 PWMPO.2 PWMPO.1 PWMP0.( 000000008
WDCON Watch-Dog control D8H f/la;lUN EDE) 3351 \(ISS% \(ISSI)F $¢I)?F EE?ISLST \(/I\?g)CLR 0x000000B
PWMCON3 |PWM control register 3 [D7H - - - - - - - BKF XXXXXXX0B

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 |PWM1.8 [xxxxxx00B
PWMOH PWM 0 high bits register [D2H - - - - - - PWMO0.9 |PWMO0.8 [xxxxxx00B
PWMPH ng\’/il;/:eiounter high D1H : : : : : } SWMPO. gWMPO. XOXXXO0B
PSW Program status word DOH E:DY7) (AD(?) 5:%5) E?{DSA 1) E:{D; 3 E)D\f ) E:Dll) l(DDO) 00000000B
NVMDATA |NVM Data CFH 00000000B
NVMCON  |NVM Control CEH |EER EWR |- . . . . . 000000008
TA :,'rrgtz%tﬁcncess ctH  [ta7 TA6 |TA5  |TA4 |TA3  |TA2 |TA1  |TAO  [11111111B
NVMADDR |NVM address C6H 00000000B
I2ADDR 12C address1 C1H ADDR.7 |(ADDR.6 |ADDR.5 (ADDR.4 |ADDR.3 |ADDR.2 |ADDR.1 (GC XXXXXXX0B

I2CON 12C Control register COH fC7) |(ECN6; 1 (SCT? (5ch (5?3) (ACAZ) EC]') SCO) x00000xxB
I2TIMER 'égiSTtL"r’er STt BFH |- - - - - ENTI |DIv4 |TIF 000000008
12CLK 12C Clock Rate BEH 12CLK.7 |I2CLK.6 |I2CLK.5 |I2CLK.4 |I2CLK.3 |I2CLK.2 |I2CLK.1 [I2CLK.0 [00000000B
I2STATUS BDH 1111000B

12DAT BCH 12DAT.7 |I2DAT.6 |I2DAT.5 |I2DAT.4 |I2DAT.3 |I2DAT.2 [I2DAT.1 [I2DAT.0 [XXxxxxxxB

SADEN Slave address mask B9H 00000000B
IPO Interrupt priority B8H fBF) I(EAES c EDBBDC)) LBSC) |(:B-|-B;|_) f:BXAl) LB.% |(:B>? 3 x0000000B
IPOH Interrupt high priority B7H - PADCH |PBOH PSH PT1H PX1H PTOH PXOH x0000000B
P2M2 Port 2 output mode 2 B6H - - - - - - P2M2.1 |P2M2.0 [xxxxxx00B

P2M1 Port 2 output mode 1 B5H P2S P1S POS ENCLK |[T10E TOOE P2M1.1 |P2M1.0 [00000000B
P1M2 Port 1 output mode 2 B4H P1IM2.7 |P1M2.6 |- P1IM2.4 |P1IM2.3 (P1M2.2 |P1M2.1 (P1M2.0 |00000000B
P1M1 Port 1 output mode 1 B3H P1IM1.7 |P1M1.6 |- P1M1.4 |P1IM1.3 (P1M1.2 |P1M1.1 (P1M1.0 |00000000B
POM2 Port 0 output mode 2 B2H POM2.7 |POM2.6 [POM2.5 |POM2.4 [POM2.3 |POM2.2 (POM2.1 |POM2.0 (00000000B
POM1 Port 0 output mode 1 B1H POM1.7 |POM1.6 [POM1.5 |POM1.4 (POM1.3 |POM1.2 (POM1.1 |POM1.0 (00000000B

Publication Release Date: Aug 05, 2010
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CLOCK CONTROL

Bit: 7 6 5 4 3 2 1 0
- - - TiM TOM - - -
Mnemonic: CKCON Address: 8Eh
BIT | NAME FUNCTION
7-5 - Reserved.

Timer 1 clock select:
4 T1M | O: Timer 1 uses a divide by 12 clocks.
1: Timer 1 uses a divide by 4 clocks.

Timer O clock select:
3 TOM | O: Timer O uses a divide by 12 clocks.
1: Timer O uses a divide by 4 clocks.

2-0 - Reserved.
PORT 1
Bit: 7 6 5 4 3 2 1 0
P17 P16 P15 | PL4 | P13 P1.2 P1.1 P1.0
Mnemonic: P1 Address: 90h

P1.7-0: 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
P1.7 PWM 2 Pin.

P1.6 PWM 1 Pin.

P1.5 /RST Pin or Input Pin by alternative.

P1.4 /INT1 interrupt.

P1.3 /INTO interrupt or SDA of 12C.

P1.2 Timer 0 or SCL of 12C.

P11 RXD of Serial port.

0 P1.0 TXD of Serial port.

Note: The initial value of the port is set by CONFIG1.PRHI bit. The default setting for CONFIG1.PRHI =1 which the alternative
function output is turned on upon reset. If CONFIG1.PRHI is set to O, the user has to write a 1 to port SFR to turn on the
alternative function output.

DIVIDER CLOCK

RPIN WO AOO|O | N

Bit: 7 6 5 4 3 2 1 0
DIVM.7 DIVM.6 DIVM.5 DIVM.4 DIVM.3 DIVM.2 DIVM.1 DIVM.O
Mnemonic: DIVM Address: 95h

Publication Release Date: Aug 05, 2010
-23- Revision A02
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Continued.
BIT NAME FUNCTION
Comparator negative input select:
0: The comparator reference pin CMPREF is selected as the negative
3 | CN1 comparator input.
1: The internal comparator reference Vref is selected as the negative comparator
input.

Output enable:

2 | OEl 1: The comparator output is connected to the CMP1 pin if the comparator is
enabled (CE1 = 1). This output is asynchronous to the CPU clock.

Comparator output:

1 |Co1 Synchronized to the CPU clock to allow reading by software. Cleared when the
comparator is disabled (CE1 = 0).

Comparator interrupt flag:

This bit is set by hardware whenever the comparator output CO1 changes state.
0 | CMF1 T ) . - N
This bit will cause a hardware interrupt if enabled and of sufficient priority.
Cleared by software and when the comparator is disabled (CE1 = 0).

COMPARATOR 2 CONTROL REGISTER

Bit: 7 6 5 4 3 2 1 0
- - CE2 cP2 CN2 OE2 | co2 | cmr2
Mnemonic: CMP2 Address: ADh
BIT NAME FUNCTION
7 |- Reserved.
6 |- Reserved.

Comparator enable:
0: Disable Comparator.

1: Enabled Comparator. Comparator output need wait stable 10 us after CE2 is
first set.

5 | CE2

Comparator positive input select:
4 | CP2 0: CIN2A is selected as the positive comparator input.
1: CIN2B is selected as the positive comparator input.

Comparator negative input select:

0: The comparator reference pin CMPREF is selected as the negative
3 [ CN2 comparator input.

1: The internal comparator reference Vref is selected as the negative comparator
input.

-28 -
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TA REG C7H
WDCON REG D8H
MOV TA, #AAH ; To access protected bits
MOV TA, #55H
SETB WDCON.0 ; Reset watchdog timer
ORL WDCON, #00110000B ; Select 26 bits watchdog timer
MOV TA, #AAH
MOV TA, #55H
ORL WDCON, #00000010B ; Enable watchdog
PWMP COUNTER LOW BITS REGISTER
Bit: 7 6 5 4 3 2 1, 0
| PWMP.7 | PWMP.6 PWMP.5 PWP.4 PWMP.3 PWMP.2 PWMP.1 PWMP.1
Mnemonic: PWMPL Address: D9h
BIT NAME FUNCTION

7~0 | PWMP.[7:0] | PWM Counter Low Bits Register.

PWMO LOW BITS REGISTER

Bit: 7 6 5 4 3 2 1 0
| PWMO.7 | PWMO0.6 PWMO0.5 PWMO0.4 PWMO0.3 PWMO0.2 PWMO.1 PWMO0.1
Mnemonic: PWMOL Address: DAh
BIT NAME FUNCTION

7~0 | PWMO.[7:0] | PWM 0 Low Bits Register.

PWM1 LOW BITS REGISTER

Bit: 7 6 5 4 3 2 1 0
| PWM1.7 | PWM1.6 PWML1.5 PWM1.4 PWM1.3 PWM1.2 PWM1.1 PWM1.0
Mnemonic: PWM1L Address: DBh
BIT NAME FUNCTION

7~0 | PWML.[7:0] | PWM 1 Low Bits Register.

PWM CONTROL REGISTER 1

Bit: 7 6 5 4 3 2 1 0
| PWMRUN | Load CF CLRPWM | PWM3I PWM2I PWM1lI PWMOI
Mnemonic: PWMCON1 Address: DCh

- 40 -
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ADDC A, @R1 37 1 1 4 12 3
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Continued
ClE0iRI 2SS B By 2 MACHINE CLOCK g\l(_gLCé(s 8032 SPEEb
CYCLE CYCLES RATIO
ADDC A, direct 35 2 2 8 12 15
ADDC A, #data 34 2 2 8 12 15
SUBB A, RO 98 1 1 4 12 3
SUBB A, R1 99 1 1 4 12 3
SUBB A, R2 9A 1 1 4 12 3
SUBB A, R3 9B 1 1 4 12 3
SUBB A, R4 9C 1 1 4 12 3
SUBB A, R5 9D 1 1 4 12 3
SUBB A, R6 9E 1 1 4 12 3
SUBB A, R7 9F 1 1 4 12 3
SUBB A, @RO 96 1 1 4 12 3
SUBB A, @R1 97 1 1 4 12 3
SUBB A, direct 95 2 2 8 12 15
SUBB A, #data 94 2 2 8 12 15
INC A 04 1 1 4 12 3
INC RO 08 1 1 4 12 3
INC R1 09 1 1 4 12 3
INC R2 0A 1 1 4 12 3
INC R3 0B 1 1 4 12 3
INC R4 ocC 1 1 4 12 3
INC R5 oD 1 1 4 12 3
INC R6 OE 1 1 4 12 3
INC R7 OF 1 1 4 12 3
INC @RO 06 1 1 4 12 3
INC @R1 07 1 1 4 12 3
INC direct 05 2 2 8 12 15
INC DPTR A3 1 2 8 24 3
DEC A 14 1 1 4 12 3
DEC RO 18 1 1 4 12 3
DEC R1 19 1 1 4 12 3
DEC R2 1A 1 1 4 12 3
DEC R3 1B 1 1 4 12 3

Publication Release Date: Aug 05, 2010
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: : VDD = 5.0V, Disable /RST pin
| |
! !
| | Iy -
i ] ! . 29
VDD Power : Vaois IKBOR Enable) Vposs | i V038 (BOR Enable)
I i i i
! ! ! !
i i i | I
| | i i i
! ! | | |
I | | | |
) | L
! | 99
! |
Internal RST ! i
! |
: ! | | |
: : . ! i i |
I I ' ! ! i i i
- ' WDG Normal Run ! I | i i i
! L L L £¢ g i 2
! ! e i
! | | |
WDG RST I i i : :
! ! i i i
! I i i V\)IDG Stop
’ ! ! | i
! ! ! roo P i
| I System Normal Run i i e i
| | JJI |
| i i
i .
System Status i : I
3 |
| - .
i System StopE |
|
I : ' ! ! | | |
! ! ! ! e
! i I 7 2 Watchdog |
! ! ! 1 1 1 | timer clocks
Crystal & 65536 clocks Crystal =» 65536 clocks 512 Watchdog
Internal RC = 256 clocks Internal RC =»256 clocks timer clocks

Figure 11-1: Internal reset and VDD monitor timing diagram
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VDD = 5.0V, Enable /RST pin

|
1
|
|
|
|
Vo3 §(BOR Enabl§)
VDD Power i i | | |
| | 1 1 1
| | | | |
i i i i i
| | | | |
| | | | |
| | 1 1 1
| | | | 1
! ! !
7
External RST Pin | : ! L TRl
I I I I
i i 0.3VDD | 1 L
i 1 | ! j' At le ast 4 LlOCkS |
! ! ! ! Trmem T e
| | | | |
1 1 l 1 l
| I System Normal Run ! A !
|
| i [ P S
. b e
System Status ; : _________________ g
[ R I O S P LSy St_e“l "ch_m_P Shidoe QOW“_ME’dﬁ el
i System Stop VT
eeeee s ... _._._._._._.,
: : | i : :_ System not in Power Down Mode 1
[Py | lg—p!
| | |
Crystal =»65536 clocks Crystal =65536 clocks
Internal RC =»256 clocks Internal RC = 256 clocks

Figure 11-2: External reset timing diagram
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13 PROGRAMMABLE TIMERS/COUNTERS

The N79E825 series have two 16-bit programmable timer/counters and one programmable Watchdog
Timer. The Watchdog Timer is operationally quite different from the other two timers. It's
timer/counters have additional timer O or timer 1 overflow toggle output enable feature as compare to
conventional timer/counters. This timer overflow toggle output can be configured to automatically
toggle TO or T1 pin output whenever a timer overflow occurs.

13.1 Timer/Counters0& 1

The N79E825 series have two 16-bit Timer/Counters. Each of these Timer/Counters has two 8 bit
registers which form the 16 bit counting register. For Timer/Counter 0 they are THO, the upper 8 bits
register, and TLO, the lower 8 bit register. Similarly Timer/Counter 1 has two 8 bit registers, TH1 and
TL1. The two can be configured to operate either as timers, counting machine cycles or as counters
counting external inputs.

When configured as a "Timer", the timer counts clock cycles. The timer clock can be programmed to
be thought of as 1/12 of the system clock or 1/4 of the system clock. In the "Counter" mode, the
register is incremented on the falling edge of the external input pin, TO for Timer 0, and T1 for Timer 1.
The TO and T1 inputs are sampled in every machine cycle at C4. If the sampled value is high in one
machine cycle and low in the next, then a valid high to low transition on the pin is recognized and the
count register is incremented. Since it takes two machine cycles to recognize a negative transition on
the pin, the maximum rate at which counting will take place is 1/8 of the master clock frequency. In
either the "Timer" or "Counter" mode, the count register will be updated at C3. Therefore, in the
"Timer" mode, the recognized negative transition on pin TO and T1 can cause the count register value
to be updated only in the machine cycle following the one in which the negative edge was detected.

The "Timer" or "Counter" function is selected by the "C/T " bit in the TMOD Special Function Register.
Each Timer/Counter has one selection bit for its own; bit 2 of TMOD selects the function for
Timer/Counter 0 and bit 6 of TMOD selects the function for Timer/Counter 1. In addition each
Timer/Counter can be set to operate in any one of four possible modes. The mode selection is done
by bits MO and M1 in the TMOD SFR.

13.1.1 Time-Base Selection

The N79E825 series can operate like the standard 8051/52 family, counting at the rate of 1/12 of the
clock speed, or in turbo mode, counting at the rate of 1/4 clock speed. The speed is controlled by the
TOM and T1M bits in CKCON, and the default value is zero, which uses the standard 8051/52 speed.

13.1.2 Mode O

In Mode 0, the timer/counter is a 13-bit counter. The 13-bit counter consists of THx (8 MSB) and the
five lower bits of TLx (5 LSB). The upper three bits of TLx are ignored. The timer/counter is enabled
when TRx is set and either GATE is 0 or INTx is 1. When C/T is 0, the timer/counter counts clock
cycles; when C/T is 1, it counts falling edges on TO (P1.2 for Timer 0) or T1 (P0.7 for Timer 1). For
clock cycles, the time base may be 1/12 or 1/4 clock speed, and the falling edge of the clock

increments the counter. When the 13-bit value moves from 1FFFh to 0000h, the timer overflow flag
TFx is set, and an interrupt occurs if enabled. This is illustrated in next figure below.

In “Timer” mode, if output toggle enable bit of P2M1.TOOE or P2M1.T10E is enabled, TO or T1 output
pin will toggle whenever a timer overflow occurs.
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TOM=CKCON.3
(TIM=CKCON.4)
1/4 } 1 C/T=TMOD.2
C/T=TMOD.6) TLO
Fcpu (
P 0 0 (TL1)
112 JTT T TT
T 1
T0=P1.2 TFO
T1=(P0.7) (TF1)
TRO=TCON.4
TRI=TEONE 0 7 —» TFX —» Interrupt
SHTEeRS
N : (TH1)
Imo=e1 s O — - k05
b TOOE
(T10E)
Figure 13-1: Timer/Counters 0 & 1 in Mode O
13.1.3 Mode 1

Mode 1 is similar to Mode 0 except that the counting register forms a 16-bit counter, rather than a 13-
bit counter. This means that all the bits of THx and TLx are used. Roll-over occurs when the timer
moves from a count of FFFFh to 0000h. The timer overflow flag TFx of the relevant timer is set and if
enabled an interrupt will occur. The selection of the time-base in the timer mode is similar to that in
Mode 0. The gate function operates similarly to that in Mode 0.
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TOM=CKCON.3
(T1M=CKCON.4)
174 v 1 C/T=TMOD.2
0
|4
1/12 0 T
T 1
T0=P1.2 TFO
T1=(P0.7) L (TF1)
TRO=TCON.4 >
TR1=TCON.6 0 7 TFX | Interrupt
SAFERSBS,
\ : (TH1)
NT9EE oL EE
oy TOQE
(T10E)
Figure 13-2: Timer/Counters 0 & 1 in Mode 1
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16 SERIAL PORT (UART)

Serial port in the N79E825 series is a full duplex port. The N79E825 series provide the user with
additional features such as the Frame Error Detection and the Automatic Address Recognition. The
serial ports are capable of synchronous as well as asynchronous communication. In Synchronous
mode the N79E825 series generate the clock and operates in a half duplex mode. In the
asynchronous mode, full duplex operation is available. This means that it can simultaneously transmit
and receive data. The transmit register and the receive buffer are both addressed as SBUF Special
Function Register. However any write to SBUF will be to the transmit register, while a read from SBUF
will be from the receiver buffer register. The serial port can operate in four different modes as
described below.

16.1 MODE 0

This mode provides synchronous communication with external devices. In this mode serial data is
transmitted and received on the RXD line. TXD is used to transmit the shift clock. The TxD clock is
provided by the N79E825 series whether the device is transmitting or receiving. This mode is therefore
a half duplex mode of serial communication. In this mode, 8 bits are transmitted or received per frame.
The LSB is Transmitted/Received first. The baud rate is fixed at 1/12 or 1/4 of the oscillator frequency.
This Baud Rate is determined by the SM2 bit (SCON.5). When this bit is set to 0, then the serial port
runs at 1/12 of the clock. When set to 1, the serial port runs at 1/4 of the clock. This additional facility
of programmable baud rate in mode 0 is the only difference between the standard 8051 and the
N79E825 series.

The functional block diagram is shown below. Data enters and leaves the Serial port on the RxD line.
The TxD line is used to output the shift clock. The shift clock is used to shift data into and out of the
N79E825 series and the device at the other end of the line. Any instruction that causes a write to
SBUF will start the transmission. The shift clock will be activated and data will be shifted out on the
RxD pin till all 8 bits are transmitted. If SM2 = 1, then the data on RxD will appear 1 clock period
before the falling edge of shift clock on TxD. The clock on TxD then remains low for 2 clock periods,
and then goes high again. If SM2 = 0, the data on RxD will appear 3 clock periods before the falling
edge of shift clock on TxD. The clock on TxD then remains low for 6 clock periods, and then goes high
again. This ensures that at the receiving end the data on RxD line can either be clocked on the rising
edge of the shift clock on TxD or latched when the TxD clock is low.
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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.

The 16 states of the counter effectively divide the bit time into 16 slices. The bit detection is done on a
best of three bases. 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 RI 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 Transmit Shift Register
Overflow ] —» STOP
Internal
. Data Bus .
4 Writeto 0 —»{START  SOUT TXD
E@ LOAD
j CLOCK
4>
SMOD 0\ 1 TX START TX SHIFT
1/16 TX CLOCK
16 < Serial
> > I
» Controllor j:i>_> Serial Interrupt
\—> RX CLOCK
RI
SAMPLE
1-To-0 LOAD SBUF
—» RX START
DETECTOR RX SHIFT Read SBUF
A
v A
|
v CLOCK  PAROUT [—* SBUF Jemel
BIT
RXD > DETECTOR » SIN D8 RBS8
Receive Shift Register

Figure 16-2: Serial Port Mode 1
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The “weak” pull-up is turned on when the input port pin is logic “1” level or itself is logic “1”, and it
provides the most source current for a quasi-bidirectional pin that output is “1” or port latch is logic “0™.

The “very weak” pull-up is turned on when the port latch is logic “1”. If port latch is logic “0”, it will be
turned off. The very weak pull-up is support a very small current that will pull the pin high if it is left
floating. And the quasi-bidirectional port configuration is shown as below figure.

If port pin is low, it can drives large sink current for output, and it is similar with push-pull and open
drain on sink current output.

2CPU
Clock Delay P stong P %V\’,Z;yk P Weak

e—o—{ ] PortPin

Port Latch D N|
Data i N !

4 1

Input Data < O<}

Figure 20-2: Quasi-Bidirectional Output

20.2 Open Drain Output Configuration

To configure this mode is turned off all pull-ups. If used similar as a logic output, the port must has an
external pull-up resister. The open drain port configuration is shown as below.

[] PortPin

Port Latch N
Data > ‘

Input Data 4—O<]—O<F

Figure 20-3: Open Drain Output
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22 POWER MONITORING FUNCTION

Power-On Detect and Brownout are two additional power monitoring functions implemented in
N79E825 series to prevent incorrect operation during power up and power drop or loss.

22.1 Power On Detect

The Power—On Detect function is a designed to detect power up after power voltage reaches to a level
where Brownout Detect can work. After power on detect, the POR (PCON.4) will be set to “1" to
indicate an initial power up condition. The POR flag will be cleared by software.

22.2 Brownout Detect

The Brownout Detect function is detect power voltage is drops to brownout voltage level, and allows
preventing some process work or indicate power warming. The N79E825 series have two brownout
voltage levels to select by BOV (CONFIG1.4). If BOV =0 that brownout voltage level is 3.8V, If BOV =
1 that brownout voltage level is 2.5V. When the Brownout voltage is drop to select level, the brownout
detector will detect and keeps this active until VDD is returns to above brownout Detect voltage. The
Brownout Detect block is as follow.

Brownout 0 % ToReset
Detect BOF
Circuit 1 ——» To Brownout interrupt
y &
BOD ——— BOI

(Enable Brownout Detect)

Figure 22-1: Brownout Detect Block

When Brownout Detect is enabled by BOD (AUXR1.6), the BOF (PCON.5) flag will be set and
brownout reset will occur. If BOI (AUXRL1.5) is set to “1”, the brownout detect will cause interrupt via
the EA (IE.7) and EBO (IE.5) bits is set. BOF is cleared by software.

In order to guarantee a correct detection of Brownout, The VDD fall time must be slower than
50mV/us, and rise time is slower than 2mV/us to ensure a proper reset.
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The N79E825 series devices support brake function which can be activated by software or external
pin (P0.2). The Brake function is controlled by the PWMCON2 register. The setting and details
description of software brake and external pin brake can be found at the brake condition table at the
SFR section.

As for external brake, the user program can poll the brake flag (BKF) or enable PWM's brake interrupt
to determine when the external Brake Pin is asserted and causes a brake to occur. The brake pin
(P0.2) can be set to trigger the brake function by either low or high level, by clearing or setting the
PWMCONZ2.6 (BKPS) bit respectively. The details description of varies brake functions can be found
in the brake condition table.

Since the Brake Pin being asserted will automatically clear the Run bit of PWMCON1.7 and BKF
(PWMCONS3.0) flag will be set, the user program can poll this bit or enable PWM'’s brake interrupt to
determine when the Brake Pin causes a brake to occur. The other method for detecting a brake
caused by the Brake Pin would be to tie the Brake Pin to one of the external interrupt pins. This latter
approach is needed if the Brake signal is of insufficient length to ensure that it can be captured by a
polling routine. When, after being asserted, the condition causing the brake is removed, the PWM
outputs go to whatever state that had immediately prior to the brake. This means that in order to go
from brake being asserted to having the PWM run without going through an indeterminate state, care
must be taken. If the Brake Pin causes brake to be asserted, the following prototype code will allow
the PWM to go from brake and then run smoothly after brake is released.
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Set STA to generate
a START.

From Slave Mode (C)

08H
A START has been
transmitted.

4

N
(STA,STO,S1,AA)=(0,0,0,X)
SLA+W will be transmitted;
ACK bit will be received.

-¢——— From Master/Receiver (B)

18H
SLA+W will be transmitted;
ACK bit will be received.

or

20H
SLA+W will be transmitted;
NOT ACK bit will be received.

»>
Sota iyte wil be ransmiet (STASTO,SIAA)=(1,0,0X) STASTOSAN=01.0 (STASTO,SLAA)=(1,1,0.X)
ACK w)i/II be received ' A repeated START will be transmitted; STO flag will be reset. ' A STOP followed by a START will
: 9 ) be transmitted;
i i STO flag will be reset.

28H
Data byte in S1DAT has been transmitted;
ACK has been received.

10H
A repeated START has Send a STOP

been transmitted.

Send a STOP
followed by a START

or

30H
Data byte in S1DAT has been transmitted;
NOT ACK has been received.

]

y

(STA,STO,SI,AA)=(0,0,0,X)
SLA+R will be transmitted; 38H

ACK bit will be transmitted; . .
SI01 will be switched to MST/REC mode. (I [EEH SR e

Data byte.

To Master/Receiver (A) i i
(STA,STO,SI,AA)=(0,0,0,X) (STA,STO,SI,AA)=(1,0,0,X)
12C bus will be release; A START will be transmitted when the
Not address SLV mode will be entered. bus becomes free.

Send a START
when bus becomes free

Enter NAslave

Figure 25-4: Master Transmitter Mode
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Set STA to generate
a START.

From Slave Mode (C)

A START has been
transmitted

<
<

A

(STA,STO,SI,AA)=(0,0,0,X)
SLA+R will be transmitted;
ACK bit will be received.

From Master/Transmitter (A) ﬂ

48H
SLA+R has been transmitted;

40H
SLA+R has been transmitted;

NOT ACK has been received. ACK has been received.

| |

(STA,STO,SI,AA)=(0,0,0,0) (STA,STO,SI,AA)=(0,0,0,1)
Data byte will be received; Data byte will be received;
NOT ACK will be returned. ACK will be returned.

50H
Data byte has been received;
ACK has been returned.

58H
Data byte has been received;
NOT ACK has been returned.

=
}

<

| |

(STA.STO,SI,AA)=(1,1,0,X) ;S;%SPT %I’f'b’;‘fr):égr:‘ i'g'e’é)_ (STA.STO,SI,AA)=(1,0,0,X)
A STOP followed by a START will . ' A repeated START will be transmitted;
STO flag will be reset.

be transmitted;
Send a STOP 10H
A repeated START has
been transmitted.

STO flag will be reset.

Send a STOP
followed by a START

v

38H
Arbitration lost in NOT ACK
bit.

(STA,STO,SI,AA)=(0,0,0,X)

SLA+R will be transmitted;

ACK bit will be transmitted;

SIO1 will be switched to MST/REC mode.

i i To Master/Transmitter (B)
(STA,STO,S1,AA)=(1,0,0,X) (STA,STO,S1,AA)=(0,0,0,X)
A START will be transmitted; 12C bus will be release;
when the bus becomes free Not address SLV mode will be entered.

Send a START
when bus becomes free

Enter NAslave

Figure 25-5: Master Receiver Mode
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27 CONFIG BITS

The N79E825 series have two CONFIG bits (CONFIG1, CONFIG2) that must be define at power up
and can not be set after the program 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 (CONFIG2) and those operations on it are described below. The data of these bytes may be
read by the MOVC instruction at the addresses.

27.1 CONFIG1
CONFIG 1:

7 6 5 4 3 2 1 0
- RPD | PRHI | BOV - - | Fosc1 | FoscO | CONFIG Bit

RPD: Reset Pin Disable Bit.

PRHI: Port Reset High or Low Bit.
BOV: Brownout voltage select Bit.
Fosc1: CPU oscillator type select Bit 1.
Fosc0: CPU oscillator type select Bit 0.

CONFIG Register 1

BIT | NAME FUNCTION
7 - Reserved.

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 0: 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.
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