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1 GENERAL DESCRIPTION

The N79EB25 series are an 8-bit Turbo 51 microcontroller which has an in-system programmable
Flash EPROM which Flash EPROM can program by ICP (In Circuit Program) or by hardware writer,
The instruction set of the N79E825 series are fully compatible with the standard 8052. The N79E825
series contain a 16K/8K/4K/2K bytes of main Flash EPROM; a 256 bytes of RAM; 256 bytes NVM
Data Flash EPROM; two 8-bit bi-directional, one 2-bit bi-directional and bit-addressable I/O ports; two
16-bit timer/counters; 4-channel multiplexed 10-bit A/D convert; 4-channel 10-bit PWM; two serial
ports that include a 12C and an enhanced full duplex serial port. These peripherals are supported by
13 sources four-level interrupt capability. To facilitate programming and verification, the Flash EPROM
inside the N7SE825 series allow the program memory to be programmed and read electronically.
Once the code is confirmed, the user can protect the code for security.
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2 FEATURES

» Fully static design 8-bit Turbe 51 CMOS microcontrolier up to 20MHz when Vpp=4.5V to 5.5V,
12MHz when V=27V 10 5.5V

« 16K/8KI4K/2K bytes of AP Flash EPROM, with ICP and external writer programmable mode.,
« 256 bytes of on-chip RAM.

256 bytes NVM Data Flash EPROM for customer data storage used and 10K writer cycles, Data
Flash program/erase Vp=3.0V to 5.5V

Instruction-set compatible with MCS-51.
Buiit-in internal RC oscillator (about 6MHz)
Two B-bit bi-directional and one 2-bit bi-directional ports.
Two 18-bit fimer/counters,
13 interrupts source with four levels of priority.
Cne enhanced full duplex serial port with framing error detection and automatic address
recognition.
The 4 outputs mede and TTL/Schmitt trigger selectable Port.
Programmable Watchdog Timer.
Four-channel 10-bit PWM (Pulse Width Modulator).
Four-channel multiplexed with 10-bits A/'D convert.
Cne |12C communication port (Master / Slave).
Eight keypad interrupt inputs.
Two analog comparators.
Configurable on-chip oscillator.
LED drive capability (20mA) on all port pins.
Brownout voltage detect interrupt and reset.
Development Tools:
- JTAG ICE(In Circuit Emulation) tool
- ICP(In Circuit Programming) writer
* Packages:
N79E825ADG --— PDIP20
N79EB825ASG — SOP20
N79E825ARG ---- SSOP20
N79E824ADG ---- PDIP20
N7SE824ASG - SOP20
N79EB24ARG --—- SSOP20
N79E823ADG --—- PDIP20
N79E823ASG ---- SOP20
N79E823ARG ---- SSOP20

N79E822ADG ---- PDIP20

Publicanon Release Dase: Aug 05, 2010
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N79EB822ASG — SOP20
N79E822ARG — SSOP20

3 PARTS INFORMATION LIST

3.1 Lead Free (RoHS) Parts information list

PARTNO.  |FPROMELASH | pam FLnoH Bonon | PACKAGE | REMARK
N79E825ADG 16KB 2568 2568 DIP-20 Pin
N79E825ASG 16KB 2568 2568 SOP-20 Pin
N79E825ARG 16KB 2568 2568 SSOP-20 Pin
N79E824ADG 8KB 2568 2568 DIP-20 Pin
N79E824ASG 8KB 2568 2568 SOP-20 Pin
N79EB24ARG 8KB 2568 2568 SSOP-20 Pin
N79E823ADG aKe 2568 2568 DIP-20 Pin
N79E823ASG 4KB 2568 2568 SOP-20 Pin
N79EB23ARG 4KB 2568 2568 SSOP-20 Pin
N79E822ADG 2KB 2568 2568 DIP-20 Pin
N79E822ASG 2KB 2568 2568 SOP-20 Pin
N79EB22ARG 2KB 2568 2568 SSOP-20 Pin

Table 3-1: Lead Free (RoHS) Parts information list
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4 PIN CONFIGURATION

P

20 PIN DIP
N .

PWM3ICMP2PO.0 [T] PO.LCINZBIPWMD
PWM2P17 [2] 10 PO.2/CIN2ABRAKE
PWMIP16 [3] PO.JCINIB/ADD

RSTP15 3] 17 PO4CINIAAD
VssS [5] 1§ POSICMPREF/AD2
XTALLP2 [B] VoD
XTAL2/CLKOUTIP20 (7] 13 PO.GICMPIADS
INTT®1 4 [E] (i3 PO
SOAINTOP1.3 [T 12 P1.OSTXD
SCUTOP1 2 [q T P1.1/RXD
20 PIN SOP/SSOP
NS

PYWM3CMP2P0.0 PO.CINZBPWMD
PWM2P1 7 PO.2CIN2ABRAKE
PWMIP1 6 PO.MCINTBIADO

RSTP15 PO 4/CINTAVAD!
vsS PO.SICMPREF/AD2
XTALLP21 VoD
XTALZ/CLKOUTP2 0 PO.BICMP1/AD3
iNTTP1 4 PO.7IT
SONINTOP1.3 P1.OTXD
SCLTOP].2 P1.1/RXD

Figura 4-1. Pin Configuration
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5 PIN DESCRIPTION

SYMBOL TYPE | DESCRIPTIONS

— I RESET: A low on this pin for two machine cycles while the oscillator is
RST (P1.5) running resets the device.

CRYSTAL1: This is the crystal oscillator input. This pin may be driven by
XTALIEFZ.1) o an external clock or configurable 1/O pin.

CRYSTALZ2: This is the crystal oscillator output. It is the inversion of
XTAL1 or configurable VO pin,

VSS P GROUND: Ground potential
VDD P POWER: SUPPLY: Supply voltage for operation.

o PORT 0: Port O is four mode output pin and twe mode input, The
P0.3~P0.6 are 4-channel input ports (ADCO-ADC3) for ADC used.

PORT 1: Port 1 is four mode output pin and two mode input. The P1.2
(SCL) and P1.3 (SDA) is only open drain circuit, and P1.5 only input pin,
* TYPE: P powear, |. mput, O: cutput, 'O bi-directional, H pus-high, L pulldow, D: open-drain,

Table 5-1: Pin Description

XTAL2(P2.0) o

P0.0-P0.7

P1.0P17 o
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6 FUNCTIONAL DESCRIPTION

The N79EB25 series architecture consist of a 4T 8051 core controller surrounded by various registers,
16K/8K/4K/2K bytes Flash EPROM, 256 bytes of RAM, 256 bytes NVM Data Flash EPROM, three
general purpose /O ports, two timer/counters, one serial port, one 12C serial I/O, 4 channel PWM with
10-bit counter, 4-channe! multiplexed with 10-bit ADC analog input, Flash EPROM program by Writer
and ICP.

6.1 On-Chip Flash EPROM

The N79E825 series include one 16K/8K/4K/2K bytes of main Flash EPROM for application program.
A Writer or ICP programming board is required to program the Flash EPROM or NVM Data Flash
EPROM,

This ICP (In-Circuit Programming) feature makes the job easy and efficient when the application's
firmware needs to be updated frequently. In some applications, the in-circuit programming feature
makes it possible for the end-user to easily update the system firmware without opening the chassis.

6.2 1/O Ports

The N79E825 series have two 8-bit and one 2-bit port, up to 18 /O pins using on-chip oscillator &
IRST is input only by reset options. All ports can be used as four outputs mode when it may set by
PxM1.y and PxM2y SFR’s registers, it has strong pull-ups and pull-downs, and does not need any
external pull-ups. Othervise it can be used as general VO port as open drain circult. All ports can be
used bi-directional and these are as |/O ports. These ports are not true 1/O, but rather are pseudo-l/O
ports. This is because these ports have strong pull-downs and weak pull-ups

6.3 Serial /O

The N79E825 series have cne serial port that is functionally similar to the serial port of the original
8032 family. However the serial port on the N79ES25 series can operate in different modes in order to
obtain timing similarity as well. The Serial port has the enhanced features of Automatic Address
recognition and Frame Error detection.

6.4 Timers

The N79ES825 series have two 16-bit timers that are functionally and similar to the timers of the 8052
family. When used as timers, the user has a choice of 12 or 4 clocks per count that emulates the
timing of the original 8052.

6.5 Interrupts

The Interrupt structure in the N79E825 series is slightly different from that of the standard 8052, Due
to the presence of additional features and peripherals, the number of interrupt sources and vectors
has been increased.

6.6 Data Pointers

The data pointers of N7SEB25 series are same as 8052 that has dual 16-bit Data Pointers (DPTR) by
setting DPS bit at AUXR 1.0, The figure of dual DPTR is as below diagram,

Publicanon Release Dase: Aug 05, 2010
-9- Revision AG2
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AUXR1.0 DPS=0_» DPTR

DPS

DPS=1"4 DPTR1

Figure 6-1: Dusl DPTR

6.7 Architecture
The N79ES825 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

671 ALU

The ALU is the heart of the NTSES25 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 reqister (PSW).

6.7.2 Accumulator

The Accumutator (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-bit 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 fiag, 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 |s bit addressable, and can
be directly addressed for this purpose,

-10-
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6.7.6 Stack Pointer

The N79EB25 series have an 8-bit Stack Pointer which points to the top of the Stack. This stack
resides in the Scratch Pad RAM in the N79E825 series, Hence the size of the stack is limited by the
size of this RAM.

6.8 Power Management

Power Management like the standard 8052, the N79E825 series also have the IDLE and POWER
DOWN modes of operation. In the IDLE mode, the clock to the CPU is stopped while the timers, serial
ports and interrupt lock continue to operate. In the POWER DOWN mode, all clocks are stopped and
the chip operation is completely stopped. This is the lowest power consumption state.

Publicanon Release Dase: Aug 05, 2010
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7 MEMORY ORGANIZATION

The N79EB25 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.

7.1 Program Memory (on-chip Flash)

The Program Memory on the N79E825 series can be up to 16KI/IBK/4K/I2K bytes long. All instructions
are fetched for execution from this memory area. The MOVC instruction can also access this memory
region.

7.2 Data Memory

The NVM Data Memory of Flash EPROM on the N79EB25 series can be up to 256 bytes long. The
N79EB25 series read the content of data memory by using “MOVC A, @A+DPTR". To write data is by
NVMADDR, NVMDAT and NVMCON SFR's registers.

FFFFH e
Page 3
Unused 64 bytes FCCOM
Code Memory Page 2 FCBFH
rore L
256 Bytes Paga't
NVM 64 bytes FC40H
FcooH| Data Memory FeaeH
FBFFH 1\\ Page 0
. 64 bytes FCOOH
Unused NVM Data Memory Area
Code Memory
4000H/2000H
3FFFH/IFFFH
16K/8K/4K/2ZK
Bytes
On-Chip e
Code Memaory CONFIG 2
0000H CONFIG 1
On-Chip Code Memory Space

Figure 7-1° NT9ES25/824/823/822 Mamaory Map

-12-
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7.3 Register Map

As mentioned before the N7SES25 series have separate Program and Data Memory areas. The on-
chip 256 bytes scratch pad RAM is in addition to the internal memery. There are also several Special
Function Registers (SFRs) which can be accessed by software. The SFRs can be accessed only by
direct addressing. while the on-chip RAM can be accessed by either direct or indirect addressing.

FFH
Indirect SFR
RAM Direct
Addressing Addé::;mg
80H
76 Direct
&
Indirect
RAM
00H Addressing

RAM and SFR Data Memory Space

Fagure 7-2° NTSEA25/824/823/822 RAM and SFR meamory map

Since the scratch-pad RAM is only 256 bytes it can be used only when data contents are small. There
are several other special purpose areas within the scratch-pad RAM. These are described as follows.

Publicanon Release Dase: Aug 05, 2010
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m ~
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Figure 7-3 Scrateh pad RAM
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7.4 Working Registers

There are four sets of working registers, each consisting of eight 8-bit registers. These are termed as
Banks 0, 1. 2, and 3. Individual registers within these banks can be directly accessed by separate
instructions. These individual registers are named as R0, R1, RZ, R3, R4, R5, R6 and R7. However, at
one time the N7SES825 series can work with only one particular bank. The bank selection Is done by
setting RS1-RS0 bits in the PSW, The RO and R1 registers are used to store the address for indirect
accessing.

7.5 Bit addressable Locations

The Scratch-pad RAM area from location 20h to 2Fh is byte as well as bit addressable. This means
that a bit in this area can be individually addressed. In addition some of the SFRs are also bit
addressable. The instruction decoder is able to distinguish a bit access from a byte access by the type
of the instruction itself. In the SFR area, any existing SFR whose address ends in a 0 or B is bit
addressable,

7.6 Stack

The scratch-pad RAM can be used for the stack. This area is selected by the Stack Pointer (SP),
which stores the address of the top of the stack. Whenever a jump, call or interrupt Is invoked the
return address is placed on the stack. There is no restriction as to where the stack can begin in the
RAM. By default however, the Stack Pointer contains 07h at reset. The user can then change this to
any value desired, The SP will peoint to the last used value, Therefore, the SP will be incremented and
then address saved onto the stack. Conversely, while popping from the stack the contents will be read
first, and then the SP is decreased.

Publicanon Release Dase: Aug 05, 2010
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8 SPECIAL FUNCTION REGISTERS

The N79E825 series uses Special Function Registers (SFRs) to control and monitor peripherals and
their Medes. The SFRs reside in the register locations 80-FFh and are accessed by direct addressing
only. Some of the SFRs are bit addressable. This is very useful in cases where users wish to modify a
particular bit without changing the others, The SFRs that are bit addressable are those whose
addresses end in 0 or B. The N79E825 series contain all the SFRs present in the standard 8052.
However some additional SFRs are added. In some cases the unused bits in the original 8052, have
been given new functions. The list of the SFRs is as follows.

POID IP1H
ADCCON [ ADCH
| wocon | PwmPL | PwmoL | PwmiL | Pwmcont| PwmzL | PWMBL | PWMCON2
psw | PWMPH | PwMoH | PWMIH PWM2H | PWM3H | PWMCON3
=] NVMCON | NVMDAT
12cON | 124DOR NVMADDR |  TA
[ o | SADEN I2DAT | 12STATUS| 12ciK | 12mMER
] pom1 | pom2 | PiMi PIM2 P2M1 pP2M2 IPOH
| 1E ] sapor CMP1 cMP2
n K8l | AuxRi
SBUF
— o
TMOD TLO s THO TH1 CKCON
PO SP DPL DPH PCON

Table 8-1: Special Function Register Location Table

Note; 1. The SFRs in the column with dark borders are bit-addressable

2. The table is condensed with eight locations per row. Empty locations ndicate that these are no registers at thess
addressas. When a bit of regsier is not implementad, it will read high
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SYMBOL DEFINITION ]ADDR MSB BIT_ADDRESS, SYMBOL RESET
ESS |[LSB
|FFy *E  JFo)  [FCy  JFs)  fFay  |Fey  [iFd)
IlPt Inberrupt peaty 1 FEH k P PC2 FC1 ]HCB 3 000008
| RG] |nterrupt ghpeonty 1 [F7H |- - {PewNH [PwDiH [Po2H  |[PCiH [PrkEH [PEH xaD000DE
Fort 0 Digtal nput
Ie |& regtster FoH  |F7) (F6) (F2) (F4) (F3) eF2)  |(F1) (FO) 000000008
(EF) (EE) (ED) (EC) (EB) {EA) (£9) {E8)

[e= iRt 4 i 3 leown lewnr Jec2  Jecr fexe  |poc [ORO00008
ADCH ADC comverterresut [E2H |aDco  |apce Jaocy |ance japcs |anca [apcs  [ADC2  |xocoxB
ADCCON |ADC comtoiregister  |E1H |aDCt  [aDco  jaocex [apci  Jaocs  |RCCix [AaD®R) |AADRD  [xD0M0B8
ACC Accumulator | N () (E6) (E5) (EA) (£3) (E2) ([E1) {E0)  |ooonooooa

|Praecong [evm control regeter 2 [OFH [BreH |Bkes  leeen  |eken  [pwmas [rwaze [pvadis [rwamos |cooooocce
[PAraal [P S low bis register [DEH  [PWMELT [PWAMES G (P35 [PWAES 4 [PA43.3 [PWMS 2 [Pardd 1 [PWMS 0 (000000006

[Para2r  [PwM 2 low bis megster [DOH  [Pana 7 [Pwane 6 1ewim2 5 [pwae 4 a2 s [owsmz 2 [pwiea 1 [ewnz 0 000000006

[PYaaCONt [P control register | [DCH PWMRUN Jload JCF CLRPWMIPWMSL  [Pwi2l  [Pween  [Pwamon  [oo0000008

[PoadiL [P 1 low bis regisier [DBH  [PWAL T [PWMI1E [PAM1S [PWar1a [Peamdt a [Ewai 2 [Pvade.t [Ewai 0 [oonooocoe

[PvoL  [PWM O jow bes regeler [DAH  [PWMD.7  [PWM0E [PaM0 5 [Pwao 4 [Peive 3 [Pw0 2 [PaiD.1 [Pwno o |oonoooces

[t ;";;‘,;W -~ aH [rwnaen 7 [pwaen dovneo svmpa alpenieo Jeven Arwwen {ovimeo {00000a00e
(OF) (DE) (00)  [DC)  J©8)  KDA} o9 (C6)

G0N reschfiogoent | JOWE  Twoste woi  |woo lwor  [wire  [Ewest [wocie |PP000008
[PWMCONS [PWM control regestes 3 [OTH | 2 R L : K ; | )
[PWaEaH  [PWM 3 high tds megster [DsH |- . : R - - PWM2S [PWM3 2 |oocoonos
[PwaizH  [PWM 2 high tets egster JDaH |- - - g " s P2 9 [Pynz 2 [ooooonos
[PwWMIH  [PWM 1 g Bt segister [DAH - - - - - PTG [PWML B |06
Jownne:  [owM 0 rgn s regisser oo |- - - - - - P09 [ovino & [ooooaof

FWM counter high PWMPD. [PMPO
IPWM’-‘H regskr D1H - - - - - ls 8 o6
©7) @s) |os) |4 o ko fon oo
Ipsw I' pedmesote il Rkl - AC {ro |rs1 RS0 oV Fi P 000000008
JrvmDaTA [NV Data CFH 000000008
[revmcon  [Nvie Control CEH |EER lewr |- - 2 - i 5 000000008
Timed ACoess

TA Protecion CIH  [Ta7 a6 {Tas  |TA4 TA3 [TA2  [Tar  [TAO 111111118
[HvMADOR [NV Boddress CiH 000000008
[2ADDR | 2C address1 CiH  |aDDR.7 |ADDRS laDoR s |aDDR4 JADDR3 |aDDR2 |ADDR1 |GC | ]

" (C7) (C5) (=] (C4) (C3) {C2) (1) (CO)
I'zco" 12C Control fegister.  [COH | [enst fsta  |sto =i A - X 00008
Iunm»:n RO Nrroumer:. JeFd L : : : : eni o [TF |oooooonce
 [ELE |52C Ciock Rale BEH I2CLK 7 [I2CLK 6 JI2CLKS [RCLKA JI2CLKS RCILK 2 JI2CLK 1 |2CIK.0 000000006
[2STATUS BOH | | 11110008
[i2naT BCH  [1204T7 [12CAT 6 {120AT 5 [R0AT 4 [I20AT S [ODAT2 [120AT 1 [2DAT O [xowooxs
SADEN  |Slave address mask  [B3H DO00D000E
|BF) (BE) (B0) (BC) B6) {BA) (83) (B3}
| [POMEN peory BoH | |Panc RO s PT1  |Px1 o [pxo  [*O0000008
Jiroq |nterrupt high pocety  [B7H PADCH [PBOH [Pad  [PTIH  |PX1H  |PTOH  [PXOH  |x00000008
| Po Zoulpulmode 2 [BEH |- - |- - - - PaM2 1 [PaM2.0  [xoonxan0f
| [0 Pont Zoulpuimode 1 |BSH  [P2s p1s oS ENCLK [T10E  |T00E  [Pami 1 [Pam1.0 [000000006
[rive [Pot 1outputmoge 2 [BaH [Pz 7 [PiM26 |- PIM24 [PIMz3 [PiM22 [Pimz1 [Pim2o [ccoooooos
[P |[Pot outputmode 1 [BaH [Py [PiMis |- PIME4 [Pim1a P2 [Peamit [Pimio [ocoopooos
[ronz |PotOcutputmode 2 [B2H [POM27  |PoM26 [Ponz s [Pom24 [Pomza [Fomz2 [PomMz 1 [Pomz0 [cocopooos
[Posm1 Pococutputmoge 1 [B1H  [POMLY  [POMI 6 [POMI S [POM1 4 [POM1 S fPoses 2 [POMY 1 [Pome 0 (000000008
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Contnued
SYMEOL DEENITION IADDR MSB BIT_ADORESS, SYMBOL RESET
ESS |LSB
lcmez m“” Zeoeol L . cez ooz fome  foez ooz [owrz  |ooooooms
cmPi o ool : cer  |eet lows foet |cor  |oawer  ocooooocs
SADOR  |Slave address ASH DO0000D0E
(AF) (AE) (AD) (AC) (AB) AL (AS) (A3}
|t WPt eaabie ABH  lea |[eanc |mo  |[es et lexi Jere  |exo [P00000008
AUXR!  |ALX unction regster [A2H |keF | I = LPeOv |srReT  JaDceENn o oFs  |oooxoocce]
Jres Keytoard miemupe ATH |000000008
o (A2}
-2 Pont 2 PO Lo (o o oo (nl N L ol o7 e ) P
1 I CLKOUT
SBLF Senal bulfer 95H oot
(56) (3E) (50) (9C) {(58) {34) (=) {s8)
SCON Senal convol 0o e S . e hes s = S 000000008
Jorem wC clock aide regster |55H |oocooooce
1093) 492)
(=7 (95) (50) (34) (21) (90)
IPI Port 90H e lewan Imst T ANTO  |TD lrxn XD ARRRRRRRT)
S0L SCL

CKCON  |Clocx contred |8EH - - TiM oM | - - X0

TH1 Tawwr bagh 1 | (s 000000006

THO Tamer high O |ecH 000000008

1 Temer low 1| |eaH DO00D000E

TLD Tvet bow O |8aH 000000008

TMOD Taever mode g9 |GATE  |CT M1 |20 GATE  |CT M1 | ) 0000006

() (5E) (80) (BC) (88) {8A) (&9) {88)

TOORy; | e o |““ TF) R1 {tFo |TRO ‘lE\ i €0 o [PC000000
[rcon  |Fower comrol lerH  [smoo  [smooc jBOF POR  |GF1 GFO PO 1oL DOxeD000E
JoPH | Dt portes tigh |eaH DO000000E
jorL Data polrtes low |azH DO0C000ME

Sp Stack ponter [81H 000001118

(37) (56) (85) (B4) (83) 62} (81) B0}
IPo 0 goH | ADS ADZ ADY ADO £ |PWa0  [Pams [1rinina
CMP1 JCMPREF|CN1A - |CINTE CIN2E M2

Table 8-2: Special Function Registers
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PORT 0
Bit: 7 2 5 4 3 2 1 0
PO.7 P06 PO.S P04 P03 PO.2 P01 PO.0
Mnemonic: PO Address: 80h

P0.7-0; General purpose Input/Qutput port, Most insfructions will read the port pins in case of a port
read access, however in case of read-madify-write instructions. the port latch is read. These alternate

functions are described below:
|BIT | NAME FUNCTION
7 | PO.7 | Timer 1 pin or KBL.7 pin of keypad input.
6 | P06 | CMP1 pin of analeg comparator or KBI6 pin of keypad input.
5 | P05 | CMPREF pin of analog comparator or KBL5 pin of keypad input.
4 | P04 | CIN1A pin of analog comparator or KBl 4 pin of keypad input.
3 | P03 | CIN1B pin of analog comparator or KBI.3 pin of keypad input.
2 | P02 | BRAKE pin of PWM or CIN2A pin of analog comparator or KBI.2 pin of keypad input.
1 | P01 | PWMO pin or CINZB pin of analog comparator or KBI.1 pin of keypad input.
0 | PO.O | PWM3 pin or CMP2 pin of analog comparator or KBI.O pin of keypad input.

Naote: The initial value of the port is set by CONFIGT PRHI bit. The defaull satting for CONFIGT PRHI =1 which the altemative
lunction output = tumed on upon resal. I CONFIGT. PRHI & set 1o D, the user has 1o wiile a 1 1o port SFR to tum on the

altemative function output
STACK POINTER
Bit. 7 6 5 2 3 2 1 0
SP.7 SPE& SP.6S SP4 SP.3 SP.2 SPA SP.0
Mnemenic: SP Address: 81h
BIT | NAME FUNCTION
70 | sP.17:0) The Stack Pointer stores the Scratch-pad 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
DPLY DPL6 DPLS DFLA4 DPL3 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 B052 16-bit data pointer.
DATA POINTER HIGH
Bit! 7 6 5 4 3 * 1 0
DPH.7 DPHE DPH S DPH 4 DPH.3 DPH.2 DPH 1 DPH.O

-19-
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Mnemonic: DPH Address: 83h
BIT | NAME FUNCTION
7.0 | DPH[7:0] This is the high byte of the standard 8052 16-bit data pointer.
| This is the high byte of the DPTR 16-bit data pointer.
POWER CONTROL
Bit: 7 6 5 4 3 2 1 0
SMOO SMOD0 BOF POR GF1 GFO PD 1oL
Mnemonic: PCON Address: 87h
BIT NAME FUNCTION
7 | SMOD 1. This bit doubles the serial port baud rate in mode 1, 2, and 3.
0: Framing Emor Detection Disable. SCON.7 (SMO/FE) bit is used as SMO
6 | smopo (standard 8052 function).
1: Framing Ermor Detection Enable, SCON.7 (SMO/FE) bit is used to reflect as
Frame Error (FE) status flag.
0; Cleared by software
$ | BOF 1. Set automatically when a brownout reset or interrupt has occurred. Also set at
power on.
4 | Por 0: Cleared by software.
1: Set automatically when a power-on reset has occurred,
3 | GF1 General purpose user flags,
2 | GFO General purpose user flags.
1 | PO 1: The CPU goes into the POWER DOWN mode. In this mode, all the clocks are
stopped and program execution is frozen,
1. The CPU goes into the IDLE mode. In this mode, the clocks CPU clock
0 | IDL stopped, s0 program execution is frozen. But the clock to the serial, timer and
interrupt blocks is not stopped, and these blocks continue operating.
TIMER CONTROL
Bit: 7 6 5 4 3 2 1 0
TF1 TR1 TFO TRO IE1 Im IED 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 does a timer 1 interrupt service routine, Software
can also set or clear this bit.
6 TR Timer 1 Run Control, This bit is set or cleared by software to turn timer/counter on
or off.




NT79E825A/824A/823A/822A Data Sheet

NnuvoToN
O::MNAME FUNCTION

Timer O Overflow Flag. This bit is set when Timer 0 overflows. It is cleared
5 TFO automatically when the program does a timer 0 interrupt service routine. Software
can aiso set or clear this bit.

Timer 0 Run Contrel, This bit is set or cleared by software to tun timer/counter on

4 TRO or off.
Interrupt 1 Edge Detect Flag: Set by hardware when an edgeflevel is detected on
3 |E INT1_ This bit is cleared by hardware when the service routine is vectored to only if
the interrupt was edge triggered. Otherwise it follows the inverse of the pin.
2 IT1 Interrupt 1 Type Control. Seticleared by software to specify falling edge/ low level

triggered external inputs,
I@pt 0 Edge Detect Flag. Set by hardware when an edge/level is detected on

1 |IE0 INTO _ This bit is cleared by hardware when the service routine is vectored to only f
the interrupt was edge triggered. Otherwise it follows the inverse of the pin.

Interrupt 0 Type Control; Set/cleared by software to specify falling edge/ low level

0 IT0 triggered external inputs.
TIMER MODE CONTROL
Bit: 7 & 5 4 3 2 1 0
GATE oF M1 MO GATE oF M1 MO |
TIMER1 TIMERO |
Mnemonic: TMOD Address: 8%h
BIT |NAME FUNCTION

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

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

6 = Timer or Counter Select: When clear, Timer 1 s incremented by the internal clock.
CIT | When set, the timer counts falling edges on the T1 pin,

5 | M1 Timer 1 mode select bit 1. See table below.
4 MO Timer 1 mode select bit 0. See table below.

Gating control: When this bit Is set, Timer/counter O is enabled only while the INTO

3 | GATE | pin is high and the TRO control bit is set. When cleared, the [NTD pin has no effect,
and Timer 0 is enabled whenever TRO control bit is set.

2 — Timer or Counter Select: When clear, Timer 0 s incremented by the internal clock.
CIT | When set, the timer counts falling edges on the TO pin,

1 M1 Timer 0 mode select bit 1. See table below,
0 | MO Timer 0 mode select bit 0. See table below.

Publicanon Release Dase: Aug 05, 2010
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M1, M0: Mode Select bits:
M1 | MO MODE
0 0 | Mode 0: 8-bit timer/counter TLx serves as 5-bit pre-scale,
0 1 | Mode 1: 16-bit timer/counter, no pre-scale.
0 | Mode 2; 8-bit timer/counter with auto-reload from THx

Meode 3: (Timer 0) TLO is an 8-bit timer/counter controlied by the standard TimerQ
1 1 control bits. THO is an 8-bit timer only controlled by Timeri control bits.
{Timer 1) Timer/Counter 1 is stopped.

TIMER O LSB
Bit: 7 6 5 4 3 2 1 0
TLO.7 TLO6 TLO.S TLO4 TLO3 TLO2 TLOA TLO.O
Mnemeonic: TLO Address: 8Ah
BIT | NAME FUNCTION
7-0 | TLO.[7:0] | Tmer O LSB.
TIMER 1LSB
Bit: 7 6 5 “4 3 2 1 0
TL1.7 TL1I6 TL1S TLI 4 TLL3 TL12 TL1 1.0
Mnemonic: TL1 Address: 8Bh
BIT | NAME FUNCTION
7-0 | TL1.[7:0] | Timer 1 LSB.
TIMER 0 MSB
Bit: 7 e 5 4 3 2 1 0
THO.7 THO.6 THO.5 THO.4 THO.3 THO.2 THOA THO.0
Mnemonic: THO Address. 8Ch
BIT NAME FUNCTION
7-0 | THO.[7:0) | Timer 0 MSB.
TIMER 1 MSB
Bit: 7 6 5 4 3 2 1 0
TH1.7 TH16 TH1.S TH14 TH1.3 TH1.2 TH1A TH1.0
Mnemonic: TH1 Address: 8Dh
BIT NAME FUNCTION
7-0 | TH1.[7:0] | Timer 1 MSB.

2
- 2L -
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CLOCK CONTROL
Bit: 7 d 8 5 4 3 2 1 0
TIM TOM -
Mnemonic; CKCON Address: 8Eh
[BIT [NAME FUNCTION

7-5 . Reserved,
Timer 1 clock select:

4 | TIM | O: Timer 1 uses a divide by 12 clocks,
1: Timer 1 uses a divide by 4 clocks.

Timer 0 clock select:
3 | TOM | O: Timer O uses a divide by 12 clocks.
1: Timer 0 uses a divide by 4 clocks.

20 - Reserved,
PORT 1
Bit: 7 3 5 4 3 2 1 0
P17 P18 P15 P14 P13 P1.2 P11 P1.0
Mnemonic: P1 Address: 80h

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-madify-write instructions, the port latch is read. These alternate

functions are described below:
BIT NAME FUNCTION

7 P1.7 PWM 2 Pin.
6 P16 PWM 1 Pin.
5 P15 /RST Pin or Input Pin by altemative,
4 P14 /INT1 interrupt.
3 P1.3 AINTO interrupt or SDA of 12C.
2 P12 Timer 0 or SCL of 12C.
1 P1.1 RXD of Serial port.
0 P1.0 TXD of Serial port.

Note: The initis value of the port is set by CONFIGT.PRHI Iit. The dafault satting for CONFIGT PRHI =1 which the sitemative
function output =5 tumad on upon resal If CONFIGT PRHI s set to 1), the user has 1o waite a 1 1o port SFR to um on the

altematve function output
DIVIDER CLOCK
Bitt 7 s 5 4 3 2 1 0
DIVM.7 DIVM .6 DIVM.5 DIVM 4 DIVM.3 DIVM.2 DIVM.1 DIVM.0
Mnemonic: DIVM Address: 95h
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BIT NAME FUNCTION

7-0 | DIVM.[7:0] | The DIVM register is clock divider of uC. Refer OSCILLATOR chapter.
SERIAL PORT CONTROL

Bit: 7 6 5 4 3 2 1 0

SMOFE SM1 SM2 REN 188 RB3 T RI

Mnemonic: SCON Address: 98h
BIT | NAME FUNCTION

Sernial port mode select bit 0 or Framing Error Flag: The SMODO bit in PCON SFR
determines whether this bit acts as SMO or as FE. The operation of SMO is
described below. When used as FE, this bit will be set to indicate an invalid stop
bit. This bit must be manually cleared in software fo clear the FE condition.

6 | SM1 Serial Port mode select bit 1. See table below.

Multiple processors communication. Setting this bit to 1 enables the multiprocessor
communication feature in mode 2 and 3. in mode 2 or 3, if SM2 is set to 1. then R
will not be activated if the received 9th data bit (RB8) is 0. In mode 1, if SM2 = 1,
5 | sme then RI will not be activated if a valid stop bit was not received. In mode 0, the SM2

bit confrols the serial port clock, If set to 0, then the serial port runs at a divide by
12 clock of the oscillator. This gives compatibility with the standard 8052. When set
fo 1, the serial clock become divide by 4 of the oscillater clock. This results in faster
synchronous serial communication.

7 | SMOIFE

Receive enable:
4 | REN 0: Disable serial reception.

1: Enable serial reception,

This is the 9th bit to be transmitted in modes 2 and 3. This bit is set and cleared by
software as desired.

In modes 2 and 3 this is the received Sth data bit. In mode 1, if SM2 = 0, RBS is the
stop bit that was received. In mode 0 it has no function.

Transmit interrupt flag: This flag is set by hardware at the end of the 8th bit time in
1| T mode 0, or at the beginning of the stop bit in all other modes during serial
transmission. This bit must be cleared by software.

Receive interrupt flag: This flag is set by hardware at the end of the 8th bit time in
mode 0, or halfway through the stop bits time in the other modes during serial
reception, However the restrictions of SM2 apply to this bit. This bit can be cleared
only by software.
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SMO0, SM1: Mode Select bits

MODE | SMO SM1 DESCRIPTION LENGTH BAUD RATE
0 0 0 Synchronous 8 Tclk divided by 4 or 12
1 0 1 Asynchronous 10 Variable
4 1 0 Asynchronous 1 Tcelk divided by 32 or 64
3 1 1 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 SBUFA SBUF.0
Mnemonic: SBUF Address: 59h
BIT NAME FUNCTION
Serial data on the senal port is read from or written to this location. It actuaily
70 | sBUF[7-0) consists of two separate intemnal 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 access is to the transmit data buffer.

PORT 2
Bit: 7 5 5 B 3 2 1 0
- 3 - C = 5 P21 P2.0
Mnemonic: P2 Address: AOh
BIT NAME FUNCTION
7-2 - Reserved
1 P2.1 XTAL1 clock Input pin.
0 P20 XTALZ or CLKOUT pin by aifternative,

Note: The initial value of the port IS set by CONFIGT.PRHI bit. The default setting for CONFIGT PRHI =1 which the aitemative
funchion output s tumed on upon resaet If CONFIGT PRHI 5 56t to 0, the user has fo wiite @ 1 10 port SFR to tum on the

alternative function output
KEYBOARD INTERRUPT
Bt 7 s 5 4 3 2 1 0
KBIL7 KEI & KBI.5 KB4 KBI.3 KBI.2 KEI.1 KBILO
Mnemonic: KBI Address: A1h
BIT NAME FUNCTION
7 KBIL7 1: Enable P0.7 as a cause of a Keyboard interrupt
6 KBLB 1: Enable P0.6 as a cause of a Keyboard interrupt.
5 KBLS 1. Enable P0.5 as a cause of a Keyboard interrupt.
4 KBl .4 1: Enable P04 as a cause of a Keyboard interrupt.
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3 KBIL3 1: Enable P0.3 as a cause of a Keyboard interrupt.
2 KBIl.2 1: Enable P0.2 as a cause of a Keyboard interrupt.
1 KBIl.1 1: Enable P0.1 as a cause of a Keyboard interrupt.
0 KBI.O 1: Enable P0.0 as a cause of a Keyboard interrupt.

AUX FUNCTION REGISTER 1
Bit: 7 e 5 4 3 2 1 0
KBF BOD BOI LPBOV SRST ADCEN 0 DPS
Mnemonic: AUXR1 Address: A2h
BIT NAME FUNCTION
Keyboard Interrupt Flag:
7 | KBF 1: When any pin of port 0 that is enabled for the Keyboard Interrupt function goes
low. Must be cleared by software.
Brown OQut 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
Bravwnout Detect function to be used as an interrupt.
Low Power Brown Qut 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 circult 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 BCD will enable internal RC OSC

(ZMHz~0.5MHZ)
Software reset;
3, |#hal 1: reset the chip as if a hardware reset occurred.
0: Disable ADC circuit.
2| ADCEN 1: Enable ADC circuit.
110 Reserved,
Dual Data Pointer Select
0 | DPS 0: To select DPTR of standard 8051.

1: To select DPTRA1

INTERRUPT ENABLE



NT79E825A/824A/823A/822A Data Sheet

NnUvoTOoON
——
Bit: 7 6 5 4 3 2 1 0
EA EADC EBO ES ET1 EX1 ETO EX0
Mnemonic: |E Address: ASh
BIT NAME FUNCTION
7 | EA Global enable. Enable/Disable all interrupts.
6 | EADC Enable ADC interrupt,
5 | EBO Enable Brown Out interrupt.
4 |ES Enable Serial Port interrupt.
3 |ET Enable Timer 1 interrupt,
2 | EX1 Enable external interrupt 1.
1 | ETO Enable Timer O interrupt.
0 | EXO Enable external interrupt 0.
SLAVE ADDRESS
Bt 7 s 5 4 3 2 1 0
SADDR7 | SADDRS | SADDRS | SADDR4 | SADDR.2 | SADDR.2 | SADDR.1 | SADDR.O
Mnemonic: SADDR Address: ASh
BIT NAME FUNCTION
7-0 | SADDR[7:0) The SADDR should be programmed to the given or broadcast address for
serial port to which the slave processor is designated.

COMPARATOR 1 CONTROL REGISTER

Bit: 7 6 5 4 3 2 1 0
- - CE1 CP1 CN1 OE1 co CMF1
Mnemonic: CMP1 Address: ACh
BIT NAME FUNCTION
7 |- Reserved.
6 |- Reserved
Comparator enable:
5 | ce1 0: Disable Comparator.
1. Enabled Comparator. Comparator output need wait stable 10 us after CE1 is
first set
Comparator positive input select:
4 | CP1 0: CIN1A is selected as the positive comparator input.
1: CIN1B is salected as the positive comparator input.
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Comparator negative input select:

0; The comparator reference pin CMPREF is selected as the negative
3 | CN1t comparator Inpult.

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

Qutput enable:

2 | OE1 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:

0o | cMF1 This bit is set by hardware whenever the comparator output CO1 changes state,
This bit will cause a hardware interrup! ff enabled and of sufficient priority.
Cleared by software and when the comparator is disabled (CE1 = D),

COMPARATOR 2 CONTROL REGISTER

Bit. 3. ) 5 4 3 2 1 0
CE2 cP2 CN2 QE2 co2 CMF2
Mnemonic: CMP2 Address; ADh
BIT NAME FUNCTION
7 |- Reserved.
- Reserved.
Comparator enable;
5 | ce2 0: Disable Comparator.
1: Enabled Comparator. Comparator output need wait stable 10 us after CE2 is
first set.
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,
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BIT NAME FUNCTION
Output enable:
2 |OE2 1: The comparator output is connected to the CMP2 pin if the comparator is
enabled (CE2 = 1). This output is asynchronous to the CPU clock.
Comparator output:
1 | CO2 Synchronized to the CPU clock to allow reading by software. Cleared when the
comparator is disabled (CE2 = 0),
Comparator interrupt flag:
o | cmE2 This bit is set by hardware whenever the comparator output COZ2 changes state.
This bit will cause a hardware interrupt if enabled and of sufficient priority.
Cleared by software and when the comparator is disabled (CEZ = D).

PORT 0 OUTPUT MODE 1
Bit. 7 ) 5 4 3 2 1 0
POM1.7 POM1.6 POM1.5 POM1 4 POM1.3 POM1.2 POM1.1 POM1.0
Mnemenic: POM1 Address: B1h
BIT NAME FUNCTION
7-0 | POM1.[7:0] | Te control the output configuration of PQ bits [7:0]
PORT 0 OUTPUT MODE 2
Bt 7 5 5 4 3 2 1 0
POM2.7 POM25 POM25 POM2.4 POM2.3 POM2.2 POM2.1 POM2.0
Mnemonic: POM2 Address: B2h
BIT NAME FUNCTION
7-0 | POM2.[7:0] | To control the output configuration of PO bits [7:0]

PORT 1 OUTPUT MODE 1

Bit. 7 ) 5 < 3 2 1 0
PIM1.7 PIM1 6 . P1M1 4 PIM1.3 PIM1.2 PIM1.1 PIM1.0
Mnemonic: P1M1 Address: B3h
BIT NAME FUNCTION
7-0 | PIM1,[7:0] | To control the output configuration of P1 bits [7:0]

PORT 1 OUTPUT MODE 2

Bit: 7 s 5 4 3 2 1 0
PIM2.7 P1IM26 - PIM24 P1M23 PIM22 PIM2.1 PIM2.0
Mnemonic: P1M2 Address: B4h
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7-0 | PIMZ.[7:0] | To control the output configuration of P1 bits [7:0]
PORT 2 OUTPUT MODE 1
Bit: 7 6 5 4 3 2 1 0
P2S P1S POS ENCLK TI10E TOOE P2M1.1 P2M1.0
Mnemonic: P2M1 Address: BSh
BIT | NAME FUNCTION
7 | p2s 0; Disable Schmitt trigger inputs on port 2 and enable TTL inputs on port 2.
1. Enables Schmitt trigger inputs on Port 2,
s |p1s 0: Disable Schmitt trigger inputs on port 1 and enable TTL inputs on port 1.
1: Enables Schmitt frigger inputs on Port 1,
5 | pos 0: Disable Schmitt trigger inputs on port 0 and enable TTL inputs on port 0
1: Enables Schmitt frigger inputs on Port 0,
4 | ENCLK | 1: Enabled clock output to XTALZ2 pin (P2.0)
3 | T10E 1. The PO.7 pin is toggled vghenever Timer 1 overflows. The output frequency is
therefore one half of the Timer 1 overflow rate,
2 | TooE 1: The P1.2 pin is toggled whenever Timer 0 overflows. The output frequency is
therefore one half of the Timer 0 overflow rate,
P2M1.1 | To control the output configuration of P2.1.
0 | P2M1.0 | To control the output configuration of P2.0.

PORT 2 OUTPUT MODE 2
Bt 7 ) 5 4 3 2 1 0
P2M2.1 P2ZM2.0
Mnemonic. P2M2 Address: BSh
BIT NAME FUNCTION
7-2 |- Reserved.
1-0 | P2M2.[1:0] | Te control the output configuration of P2 bits [1:0]

- 30 -
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Port Output Configuration Settings:

PXM1.Y PXM2.Y PORT INPUT/OUTPUT MODE
0 0 Quasi-bidirectional
0 1 Push-Pull
Input Only {High Impedance)
1 0 P2M1.PxS=0, TTL input
P2M1.PxS=1, Schmitt input
1 1 Open Drain
INTERRUPT HIGH PRIORITY
Bit: 7 6 5 - 3 2 1 0
PADCH PBOH PSH PT1H PX1H PTOH PXOH
Mnemonic: IPOH Address: B7h
BIT | NAME FUNCTION
7 |- This bit is un-implemented and will read high.
6 | PADCH 1: To set interrupt high pricrity of ADC is highest priority level,
5 | PBOH 1: To set interrupt high prierity of Brown Out Detector is highest priority level.
4 | PSH 1: To set interrupt high priority of Serial port 0 is highest prionty level.
3 | PTIH 1: To set interrupt high priority of Timer 1 s highest prionty level.
2 | PX1H 1: To set interrupt high pricrity of Extemnal interrupt 1 is highest priority level.
1 | PTOH 1; To set interrupt high priority of Timer O is highest priority level,
0 | PXOH 1. To set interrupt high priority of External interrupt O Is highest priority level.
INTERRUPT PRIORITY 0
Bit: 7 6 5 4 3 2 1 0
- PADC PBO PS PT1 PX1 PTO PX0
Mnemonic: IP Address: BSh
BIT NAME FUNCTION
[ il 1\ This bit is un-implemented and will read high.
6 | PADC 1: To setinterrupt priority of ADC is higher priority level,
5 | PBO 1: To set interrupt priority of Brown Out Detector is higher priority level.
4 |PS 1. To set interrupt priority of Serial port 0 is higher priority level.
3 |PT1 1: To set interrupt priority of Timer 1 is higher priority level,
2 | PX1 1: To set interrupt priority of External interrupt 1 is higher priority level.
1 | PTO 1: To set interrupt priority of Timer 0 is higher priority level,
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0 | PXO 1: To setinterrupt priority of External interrupt O is higher pricrity level.
SLAVE ADDRESS MASK ENABLE
Bt 7 L] 5 4 3 2 1 0
SADEN.7 | SADENE | SADENS | SADEN4 | SADEN.3 | SADEN.2 | SADEN.1 | SADEN.O
Mnemonic: SADEN Address: BSh
BIT NAME FUNCTION

This register enables the Automatic Address Recegnition feature of the Serial
port 0. When a bit in the SADEN is set to 1, the same bit location in SADDR
7-0 | SADEN([7:0) will be compared with the incoming serial data, When SADEN is 0, then the

; bit becomes a "don't care® in the comparison. This register enables the
Automatic Address Recognition feature of the Serial port 0. When all the bits
of SADEN are 0, interrupt will occur for any incoming address.

I2C DATA REGISTER
Bitt 7 s 5 4 3 2 1 0
IRDAT.7 I2DAT 6 12DAT.6 1I2DAT 4 12DAT.3 I2DAT 2 12DAT 1 12DAT .0
Mnemonic: I2DAT Address: BCh
BIT NAME FUNCTION
7-0 | I2DAT.[7:0] | The data register of 12C.
[2C STATUS REGISTER
Bt: 7 ] 5 4 3 2 1 0
B7 B8 BS B4 B3 B2 B1 BO
Mnemonic: I2STATUS Address: BDh
BIT NAME FUNCTION

The status register of 12C:

The three |east significant bits are always 0. The five most significant bits
contain the status code. There are 23 possible status codes. When
I2ZSTATUS contains F8H, no senral Interrupt is requested. All other
1I2ZSTATUS values correspond to defined 12C states. When each of these
7-0 | 128TATUS [7:0) states is entered, a status interrupt is requested (Sl = 1). A valid status

code is present in 1I2STATUS one machine cycle after S is set by hardware
and is still present one machine cyde after S| has been reset by software.
In addition, states 00H stands for a Bus Error, A Bus Emor occurs when a
START or STOP condition is present at an illegal position in the formation
frame. Example of illegal position are during the serial transfer of an
address byte, a data byte or an acknowledge bit.

I12C BAUD RATE CONTROL REGISTER
Bit: 7 6 5 4 3 2 1 0
12CLK.7 I2CLK.6 12CLK.S 12CLK.4 12CLK.3 12CLK.2 12CLK 1 12CLK.0

Mnemonic: 1I2CLK Address: BEh
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BIT NAME FUNCTION

7-0 | 1I2CLK [7:0] | The 12C clock rate bits.
I2C TIMER COUNTER REGISTER

Bit: 7 6 5 4 3 2 1 0

ENTI Div4 TIF

Mnemonic: I2TIMER Address: BFh

BIT NAME FUNCTION

7-3 | - Reserved.

Enable 12C 14-bits Timer Counter:

0: Disable 14-bits Timer Counter count.

2 | ENTI 1: Enable 14-bits Timer Counter count. After enable ENT| and ENSI, the 14-bit
counter will be counted. When Si flag of 12C is set, the counter will stop to
count and 14-bits Timer Counter will be cleared

12C Timer Counter clock source divide function:

1 | DIv4 0: The 14-bits Timer Counter source clock is Fosc clock.

1: The 14-bits Timer Counter source clock is divided by 4.

The 12C Timer Counter count flag:
0: The 14-bits Timer Counter is not overfiow.

0 |TIF 1: The 14-bits Timer Counter is overflow. Before enable 12C Timer (both ENTI,
ENSI = [1,1]) the S| must be cleared. If 12C interrupt is enabled. The 12C
interrupt service routine will be executed. This bit is cleared by software.

12C CONTROL REGISTER
Bit: 7 6 N 4 3 2 1 0

ENS1 STA sTO sl AA . . |
Mnemonic: I2CON Address: COh
BIT |NAME FUNCTION
7 |- Reserved,

0: Disable 12C Serial Function. The SDA and SCL output are in a high impedance
state. SDA and SCL input signals are ignored, I2C is not in the addressed slave

6 | ENS1 mode or it is not addressable, and STO bit in I2CON is forced to “0°. No other bits

are affected. P1.2 (SCL) and P1.3 (SDA) may be used as open dran /O ports.

1; Enable 12C Serial Function. The P1.2 and P1.3 port latches must be to logic 1.
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Continued
BIT |NAME FUNCTION
The START flag.
0: The STA bit is reset, no START condition or repeated START condition will be
generated,

1: The STA bitis set to enter a master mode. The 12C hardware checks the status of
5 | STA 12C bus and generates a START condition if the bus is free. If bus is not free, then
12C waits for a STOP condition and generates a START condition after a delay_ If
STA is set while 12C is already in @ master mode and one or more bytes are
transmitted or received, |12C transmits a repeated START condition. STA may be
set any time. STA may also be set when I12C interface is an addressed slave
mode.

The bit STO bit is set while 12C is in a master mode. A STOP condition is transmitted
to the 12C bus. When the STOP condition is detected on the bus, the 12C hardware
clears the STO flag. In a slave mode, the STO flag may be set to recover from a bus
error condition, In this case, no STOP condition is transmitted to the 12C bus.
However, the 12C hardware behaves as if a STOP condition has been received and it
switches to the not addressable slave receiver mode. The STO flag is automatically
cleared by hardware, If the STA and STO bits are both set, then a STOP condition is
transmitted to the 12C bus if I2C is in a master mede (In a slave mode, 12C generates
an Internal STOP condition which is not transmitted). 12C then transmits a START
condition.

0: When the S| flag Is reset, no senal interrupt is requested,. and there is no stretching
on the serial clock on the SCL line,

1: When a new SIO state is present in the I2STATUS register, the Sl flag is set by
hardware, and, if the EA and EIZC(EIE.Q) bits are both set, an 12C interrupt is

3 |sl requested when Sl is set. Only one state that does not cause Sl is set is

1I2ZSTATUS=F8H, which indicates that no relevant state information is available,

When Sl is set, the low level cycle of the senal clock on the SCL line is stretched,

and the senal transfer is suspended. The high level cycle on the SCL line is

unaffected by the serial interrupt flag. S| must be cleared by software.

The Assert Acknowledge Flag

0: A not acknowledge (high level to SDA) will be returned duning the acknowledge
clock pulse on SCL when: 1) A data has been received while SIO is in the master
recelver mode. 2) A data byte has been received while SIO is In the addressed
slave receiver mode,

2 | AA | 1: An acknowledge (low level to SDA) will be retumed during the acknowledge clock

puise on the SCL line when: 1) The own slave address has been received. 2) A

data byte has been received while SIO is in the master receiver mode. 3) A data

byte has been received while SIO is in the addressed slave receiver mode. 4) The

General Call address has been received while the general call bit (GC) in I2ZADDR

is sel.

1]- Reserved.

0 |- Reserved,

4 | STO

-34 -
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I2C ADDRESS REGISTER
Bit: 3 ) 5 4 3 2 1 0
IZADDR,7 | 12ADDR G | I2ZADDR S | I2ADDR A | 1I2ADDR.3 | 1I2ADDR.2 | 12ADDR.1 | GC
Mnemonic; IZADDR Address: C1h
BIT NAME FUNCTION
12C Address register:
The 8051 uC can read from and write to this 8-bit, directly addressable
7~1 | 12ADDR.[7:1] | SFR. The content of this register is irelevant when 12C is in master mode.
In the slave mode, the seven most significant bits must be |oaded with the
MCU’s own address. The 12C hardware will react if either of the address is
matched.
General Call Function,
0 GC 0: Disable General Call Function.
1: Enable General Call Function,
NVM ADDRESS
Bit 7 6 5 4 3 2 1 0
NVMADDR. | NVMADDR 6] NVMADDR 4 NVMADDR 4| NVMADDR. 3] NVMADDR ZNVMADDR. 1 NVMADDR 0
Mnemeanic: NVMADDR Address: C8h
BIT NAME FUNCTION
The NVM address:
7~0 | NVMADDR.[7:0] | The register indicates NVM data memory of low byte address on On-Chip
code memory space.
TIMED ACCESS
B -7 s 5 4 3 2 1 0
TAT TAS TAS TA4 TAS TAZ TAN TAD
Mnemonic: TA Address: C7h
BIT | NAME FUNCTION
The Timed Access register:
The Timed Access register controls the access to protected bits. To access
7-0 [ TA[7:0] | protected bits, the user must first write AAH to the TA. This must be immediately
followed by a write of 55H to TA. Now a window Is opened in the protected bits
for three machine cycles, during which the user can write to these bits.
NVM CONTROL
Bitt 7 8 5 B 3 2 1 0
EER EWR . . . . . -

Mnemonic; NVMCON Address: CEh
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BIT | NAME FUNCTION

NVM page(n) erase bit:
0: Without erase NVM page(n).

1. Set this bit to erase page(n) of NVM. The NVM has 4 pages and each page
7 | EER have 64 bytes data memory. Before select page by NVMADDR register that
will automatic enable page area, after set this bit. the page will be erased and
program counter will halt at this instruction. After finished, program counter will
kept next instruction then executed. The NVM page's address is defined In
table below.

NVM data write bit:
6 | EWR 0: Without write NVM data,

1: Set this bit to write NVM bytes and program counter will halt at this instruction.
After write is finished, program counter will kept next instruction then executed.

50 | - Reserved
NVM DATA
Bit: 7 6 5 @ 3 2 1 0
MDAT.? NVMDAT.6] NVMDAT.S| NVMDAT.4| NVMDAT3 | NVMDAT.2| NVMDAT.1 NVMOAT.OI
Mnemonic: NVMDATA Address: CFh
BIT NAME FUNCTION
7~0 | NVMDAT.[7:0] | The NVM data write register. The read NVM data is by MOVC instruction.
PROGRAM STATUS WORD
Bit: 7 3 5 4 3 2 1 0
cY AC FO RS1 RS0 oV F1 P
Mnemonic. PSW Address. DOh
BIT NAME FUNCTION
Carry flag:
7 |CY Set for an anthmetic operation which results in a carry being generated from the
ALU. It is also used as the accumulator for the bit operations.

L ()
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BIT NAME FUNCTION
6 AC Auxiliary carry:
Set when the previous operation resulted in a cary from the high order nibble
5 |Fo User flag 0:
The General purpose flag that can be set or cleared by the user,
4~3 | RS1~RS0 | Register bank select bits.
Overflow flag:
2 |ov Set when a carry was generated from the seventh bit but not from the 8th bit as
a result of the previous operation, or vice-versa.
v | R User Flag 1:
The General purpose flag that can be set or cleared by the user software.
o |lp Parity fiag:
Set/cleared by hardware to indicate odd/even number of 1's in the accumulator.
RS.1-0: Register Bank Selection Bits:
RS1 RS0 REGISTER BANK ADDRESS
0 0 0 00-07h
0 1 1 08-0Fh
1 0 2 10-17h
1 1 3 18-1Fh
PWMP COUNTER HIGH BITS REGISTER
Bit: 7 8 5 4 3 2 1 0
. ° . PWMPS | PWMP.B
Mnemenic: PWMPH Address; D1h
BIT NAME FUNCTION
72 |- Reserved,
1-0 | PWMP.[9:8] | The PWM Counter Register bits 9~8.
PWM 0 HIGH BITS REGISTER
Bit: 7 6 5 4 3 2 1 0
- - - - - - PWMO.S PWMOD.8
Mnemonic. PWMOH Address. D2h
BIT NAME FUNCTION
7~2 |- Reserved.
1~0 | PWM0.[2:8] | The PWM 0 High Bits Regsster bit 9~8.
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PWM 1 HIGH BITS REGISTER

Bit: 7 6 5 4 3 2 1 0
- - - - - - PWM1.S PWM1.8
Mnemonic. PWM1H Address. D3h
BIT NAME FUNCTION
7~21 - Reserved
1~0 | PWM1.[8:8] | The PWM 1 High Bits Register bit 9~8.
PWM 2 HIGH BITS REGISTER
Bit: 7 5 5 4 3 2 1 0
PWM2.2 PWM2.8
Mnemonic: PWM2H Address: D5h
BIT NAME FUNCTION
7~2] - Reserved
1~0 | PWM2.[9:8] | The PWM 2 High Bits Register bit 9~8,
PWM 3 HIGH BITS REGISTER
Bit: 7 ) 5 4 3 2 1 0
PWM3.9 PWM3.8
Mnemenic: PWM3H Address: D6h
BIT NAME FUNCTION
7~2] - Reserved.
1~0 | PWM3.[9:8] | The PWM 3 High Bits Register bit 9~8.
PWM CONTROL REGISTER 3
Bit: 7 6 5 4 3 2 1 0
- - - - - - - BKF
Mnemonic: PWMCON3 Address: D7h
BIT | NAME | FUNCTION
76 | - Reserved
The external brake pin Flag.
0 | BKF 0: The PWM is not brake.
1; The PWM is brake by external brake pin. It will be cleared by software.
WATCHDOG CONTROL
Bit: 7 ] 5 4 3 2 1 0
WDRUN POR WwD1 Wwoo WDIF WTRF EWRST WDCLR

Mnemonic: WDCON Address: D8h

IO -
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0: The Watchdog is stopped.
J | M 1: The Watchdog is running,

6 |- Reserved.

5 [ wD1 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 | WDO | Interrupt time-out Reset time-out

4 | WDO 0 0 2" 2" +512

0 1 e 2%+ 512
1 0 2= 27 +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 resel. Scftware
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 =
0, the watchdog timer will have no affect on this bit.

0: Disable Watchdog Timer Reset.
1: Enable Watchdog Timer Reset,

Reset Watchdog Timer

This bit helps in putting the watchdog timer into a know state. It also helps in
o | wocLr resetting the watchdog timer before a time-out cccurs. Failing to set the
EWRST 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 f EWRST is set. This
bit is seif-clearing by hardware.

The WDCON SFR Is set to 0x0000008 on a reset. WTRF (WDCON.2} is set to a 1 on a Watchdeg
timer reset, but to a 0 on power en/down resets, WTRF (WDCON.2) is not altered by an external
reset. EWRST (WDCON.1) is set to 0 on a Power-on reset, reset pin reset, and Watch Dog Timer
reset.

All the bits in this SFR have unrestricied read access, WDRUN, WD0, WD1, EWRST, WDIF and
WOCLR require Timed Access procedure 1o write. The remaining bits have unrestricted write
accesses, Please refer TA register description,

1 | EWRST
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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, #000000108B : Enable watchdog
PWMP COUNTER LOW BITS REGISTER
Bit: 7 13 5 4 3 2 1 0
PWMP.7 PWMP.6 PWMP.5 PWP.4 PWMP.3 PWMP.2 PWMP.1 PWMP1
Mnemonic: PWMPL Address. DSh
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 ]
PWMO.7 PWMO.6 PWMOD .5 PWMD & PWMO.3 PWMO0.2 PWMO.1 PWMO.1
Mnemonic: PWMOL Address: DAh
BIT NAME FUNCTION
7~0 | PWMO.[7:0] | PWM 0 Low Bits Register.

PWM1 LOW BITS REGISTER

Bitt 7 L] 5 4 3 2 1 0
PWM17 | PWM1E | PWMIS | PWMI4 | PWMI3 | PWM12 | PWM1I1 | PWMIO
Mnemonic: PWM1L Address: DBh
BIT NAME FUNCTION

7~0 | PWM1.[7:0] | PWM 1 Low Bits Register.

PWM CONTROL REGISTER 1
Bitt 7 8 5 4 3 2 1 0
PWMRUN | Load CF CLRPWM | PWM3I PWM2I PWM1I PWNOI

Mnemeonic: PWMCON1 Address: DCh
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BIT NAME FUNCTION

0: The PWM s not running.

1: The PWM counter is running.

0: The registers value of PWMP and PWMn are never loaded to counter and

7 | PWMRUN

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.

5 |cF 0: The 10-bit counter down count is not underfiow.

1: The 10-bit counter down count is underfiow. This bit is Software clear.
4 | CLRPWM | 1: Clear 10-bit PWM counter to 000H. This bit is auto cleared by hardware.
0: PWM3 out is non-inverted.
9 || FS 1: PWM3 output is inverted.
0: PWM2 out is non-inverted.
2 | e 1: PWM2 output is inverted,
0: PWM1 out is non-inverted.
1 || Pemy 1: PWM1 output is inverted.
0: PWMO out is non-inverted,
0 || Sy 1: PWMO output Is inverted.
PWM2 LOW BITS REGISTER
Bit: 7 1 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.

PWM3 LOW BITS REGISTER
Bit: 7 6 5 4 3 2 1 0
PWM3.7 PWM3.6 PWM3.5 PWM3.4 PWM3.3 PYWM3.2 PWM3.1 PWM3.0
Mnemonic: PWM3L Address: DEh
BIT NAME FUNCTION
7~0 | PWM3.[7:0]] PWM 3 Low Bits Register.
PWM CONTROL REGISTER 2
Bit: 7 6 5 "4 3 2 1 0
BKCH BKPS BPEN BKEN PWM3B PWM2B PWM1B PWNOB
Mnemonic; PWMCON2 Address; DFh
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BIT NAME FUNCTION
7 | BKCH See the below table, when BKEN is set.
6
5
4

BKPS 0: Brake is asserted if P0.2 is low.
1: Brake is asserted if P0.2 is high

BPEN See the below table, when BKEN is set.

0: The Brake is never asserted.
1: The Brake is enabled, and see the below table.

0: The PWM3 output is low, when Brake is asserted.

BKEN

3 | PWM3B | 3. The PWMS3 output is high, when Brake is asserted.

> | pwM2B 0: The PWM2 output !s low when Brake i§ asserted.
1; The PWM2 output is high, when Brake is asserted.

1 | pwmiB 0; The PWM1 output is lqw. when Brake i§ asserted,
1; The PWM1 output is high, when Brake is asseried,

o | Pwmos 0: The PWMO output is bw when Brake l; asserted.
1: The PWMO output is high, when Brake is asserted.

Brake Condition Table:
BPEN | BKCH BRAKE CONDITION

Brake On (software brake and keeping brake).

Software brake condition. When active (BPEN=BKCH=0, and BKEN=1), PWM
0 0 output follows PWMnB setting. This brake has no effect on PWMRUN bit,
therefore, internal PWM generator continues to run. When the brake Is released,
the state of PWM output depends on the current state of PWM generator output
during the release.

Brake On, when PWM is not running (PWMRUN=0), the PWM output condition
follows PWMnB setting.

0 1 When the brake Is released (by disabling BKEN = 0), the PWM output resumes
to the state when PWM generator stop running prior to enabling the brake,

Brake Off, when PWM is running (PWMRUN=1),

Brake On, when Brake Pin asserted.

External pin brake condition. When active (by external pin). PWM output follows
1 0 PWMnNB setting, PWMRUN will be cleared by hardware, and BKF flag will be set,
When the brake is released (by de-asserting the external pin and disabling
BKEN = 0}, the PWM output resumes to the state of the PWM generator output

prior 1o the brake.
1 1 No any active,
ACCUMULATOR
Bt 7 6 5 4 3 2 1 0

ACC.7 ACCE ACCS ACCA ACC3 ACC.2 ACCAH ACCO
Mnemonic: ACC Address: EOh
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BIT NAME FUNCTION
7-0 | ACC.[7:0] | The A or ACC register is the standard 8052 accumulator
ADC CONTROL REGISTER
Bit: 7 6 5 4 3 2 1 0
ADC.1 ADC.O ADCEX ADCI ADCS RCCLK AADR1 AADRO
Mnemonic. ADCCON Address: E1h
BIT NAME FUNCTION
7 | ADC.1 The ADC conversion result.
ADC.0 The ADC conversion resuit,
Enable STADC-triggered conversion

5 | AbcEX 0: Conversion can only be started by software (i.e., by setting ADCS),

1. Conversion can be started by software or by a rising edge on STADC (pin
P14).
ADC Interrupt flag:

a | ApDcl This flag is set when the result of an A/D conversion is ready. This generates an
ADC interrupt, if it is enabled. The flag may be cleared by the ISR. While this fiag
is 1, the ADC cannot start a new conversion. ADCI can not be set by software
ADC Start and Status: Set this bit to start an A/D conversion. It may also be set
by STADC if ADCEX is 1. This signal remains high while the ADC is busy and is
reset right after ADCI is set
Notes:

3 | ADCS 1. It s recommended to ciear ADC| before ADCS is set, However, if ADCl is
cleared and ADCS is set at the same time, a new A/D conversion may start
on the same channel.

2. Software clearing of ADCS will abort conversion in progress.
3. ADC cannot start a new conversion while ADCS or ADCI is high.

» | recik 0: The CPU clock is used as ADC clock.

1; The internal RC clock is used as ADC clock.
1 | AADR1 The ADC input select, See table below.
0 | AADRO The ADC input select. See table below.
The ADCI and ADCS control the ADC conversion as below:
ADCI ADCS ADC STATUS
0 ADC not busy; A conversion can be started,
0 1 ADC busy, Start of a new conversion is blocked.
1 4] Conversion completed; Start of a new conversion requires ADCI = 0.
1 1 This is an intemal temporary state that user can ignore it.
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AADR1, AADRO: ADC Analog Input Channel select bits:
These bits can only be changed when ADCl and ADCS are both zero.

AADR1 AADRO SELECTED ANALOG INPUT CHANNEL
0 0 ADO (PD.3)
0 1 AD1 (PD.4)
1 0 AD2 (PD.5)
1 1 AD3 (P0.6)
ADC CONVERTER RESULT HIGH REGISTER
Bit: 7 15 5 4 3 2 1 0
ADCS ADC 3 ADC.7 ADC 6 ADCS ADC 4 ADC.3 ADC .2
Mnemonic: ADCH Address. E2h

BIT | NAME | FUNCTION
7-0 | ADC.[9:2] | The ADC conversion result.

INTERRUPT ENABLE REGISTER 1
Bit: 7 6 5 B 3 2 1 0
- - EPWM EWDI EC2 EC1 EKB El2C
Mnemonic: EIE Address: EBh
BIT NAME FUNCTION
7 |- Reserved.
Reserved

5 | EPWM 0: Disable PWM Interrupt when external brake pin was brake.
1: Enable PWM Interrupt when external brake pin was brake.

4 | EWDI 0: Disable Watchdog Timer Interrupt.
1: Enable Watchdog Timer Interrupt.
3 | EC2 0: Disable Comparator 2 Interrupt,
1: Enable Comparator 2 Interrupl
2 | EC1 0: Disable Comparator 1 Interrupt,
1: Enable Comparator 1 Interrupl
1 | EKB 0: Disable Keypad Interrupt.
1: Enable Keypad Interrupt.
0 | EI2C 0: Disable 12C Interrupt.

1: Enable 12C Interrupt,
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B REGISTER

Bit: 7 5 5 4 3 2 1 0

B.7 B6 BS B4 B3 B2 B BO

Mnemonic. B Address: FOh

BIT | NAME FUNCTION

7-0 | B.[7:0] | The B register is the standard 8052 register that serves as a second accumulator,

PORT 0 DIGITAL INPUT DISABLE

Bit: 7 6 5 4 3 2 1 0
POID.7 POID.6 POID.5 POID .4 POID.3 POID2 POID.1 POID.O
Mnemonic: POID Address: FBh
BIT NAME FUNCTION
Enable/Disable Port 0 digital inputs.
7~0 | POID.[7:0] | 0: Enable Port O digital inputs.
1: Disable Port 0 digital inputs.
INTERRUPT HIGH PRIORITY 1
Bit: 7 6 5 4 3 2 1 0
- - PPWMH PWDIH PC2H PC1H PKBH PI2H
Mnemonic: IP1H Address: F7h
BIT NAME FUNCTION
7 |- Reserved.
6 |- Reserved
5 | PPWMH | 1: To set interrupt high priority of PWM's brake is highest priority level.
4 | PWDIH 1: To set interrupt high priority of Watchdog is highest prionty level.
3 | PC2H 1: To set interrupt high priority of Comparator 2 is highest priority level,
2 | PCIH 1. To set interrupt high priority of Comparator 1 Is highest priority level.
1 | PKBH 1: To set interrupt high priority of Keypad is highest priority level.
0 [PIZH 1: To setinterrupt high priority of I2C is highest priority level,
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EXTENDED INTERRUPT PRIORITY

Bit.: 7 ) 5 4 3 2 1 0
PPWM PWDI PC2 PC1 PKBE PI2
Mnemonic: IP1 Address: F8h

BIT | NAME FUNCTION

7 |- Reserved.

6 |- Reserved.

5 | PPWM 1: To set interrupt priority of PWM's external brake is higher prionty level,

4 | PWDI 1: To setinterrupt priority of Watchdog is higher priority level,

3 | PC2 1: To set interrupt priority of Comparator 2 is higher priority level.

2 | PC1 1: To set interrupt prionty of Comparator 1 is higher priority level.

1 | PKB 1: To set Interrupt priortty of Keypad is higher priorty level.

0 |PI2 1: To set interrupt priority of 12C is higher priority level.
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9 INSTRUCTION SET

The N7SESB25 series execute all the instructions of the standard 8052 family. The operations of these
instructions, as well as thelr effects on flag and status bits, are exactly the same. However, the timing
of these instructions is different in two ways. Firstly, the machine cycle is four clock perieds, while the
standard-8051/52 machine cycle Is twelve clock penods. Secondly, it can fetch only once per machine
cycle (i.e., four clocks per fetch), while the standard 8051/52 can fetch twice per machine cycle (ie.,
six clocks per fetch).

The timing differences create an advantage for the N79E8B25 series. There is only one fetch per
machine cycle, so the number of machine cycles is usually equal to the number of operands in the
instruction, (Jumps and calls do require an additional cycle to calculate the new address. ) As a result,
the N79EB25 series reduces the number of dummy fetches and wasted cycles, and therefore
improves overall efficiency, compared to the standard 8051/52.

[ | e T
OP-CODE HEXCODE [BYTES | macuine | cLock | SOCK | 8032 speep
CYCLE | CYCLES RATIO
NOP 00 ] | p 2 3
ADD A, RO 28 1 1 P 2 3
ADD A, R1 29 1 1 p 2 3
ADD A, R2 2A 1 1 p 2 3
ADD A, R3 28 1 1 p 2 3
ADD A, R4 2C 1 1 p 2 3
ADD A, RS 20 i | a 2 2
ADD A, RE 2€ | | a 2 3
ADD A, RT 2F " | a 2 3
ADD A, @RO % | | 3 2 3
ADD A, @R 1 27 | | a 2 3
ADD A, direct 25 2 2 B 2 15
ADD A, #dsta 24 2 2 8 2 15
ADDC A. RO 38 i i 3 2 3
ADDC A, R1 39 i i 3 2 3
ADDC A. R2 3A i : 3 2 3
ADDC A. R3 B ] i 4 12 3
ADDC A, Ra c ] i a 12 3
ADDC A. RS 30 i i 3 12 3
ADDC A. R6 3E ] i 3 12 3
ADDC A.RT F ] ’ 2 2 3
ADDC A. @RO 36 1 1 p 2 3
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ADDC A. @R1 37 1 1 4 12 3
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Contnued
e [ [
OP-CODE HEXCODE [BYTES | macHine | cLock | S-OCK | 8032 spEED
CYCLE | CYCLES RATIO
ADDC A. direct 35 2 2 5 2 15
ADDC A #dats 33 2 2 5 2 15
SUBE A. RO 38 1 1 3 2 3
SUBE A RY a3 1 1 3 2 3
SUBE A. R2 aA 1 " 3 12 3
SUBE A R2 9B | | 4 12 3
SUBB A R4 aCc 1 1 4 12 3
SUBE A. RS a0 ’ | 2 2 3
SUBE A. RS oE | | 3 12 3
SUBE A R7 oF | ] a 12 3
SUBB A, @RO % ’ 1 3 2 3
SUBB A, @R1 a7 1 ’ 3 2 3
SUBE A, direct 95 2 2 8 2 15
SUBE A, #dats 94 2 2 8 12 15
INC A 04 ’ ’ p 12 3
INC RO 08 . | p 12 3
ING RY 09 ) | P 12 3
NG R2 oA . ] P 12 3
INC R3 08 . | p 2 3
NG R4 oc . | P 2 3
INC R5 o0 " 1 p 2 3
INC R6 0E " 1 p 2 3
INC R7 oF " 1 p 2 3
INC @RO 06 1 1 p 2 3
INC @R1 07 1 1 P 2 3
ING direct 05 2 B 8 2 15
INC DPTR A3 | 2 5 24 3
DEC A " | | a 2 3
DEC RO 18 i | a 2 2
DEC R1 18 . | a 2 3
DEC R2 1A " " p 2 3
DEC R3 8 ) 1 P 2 3
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Contnued
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OP-CODE HEXCODE [BYTES | macHine | cLock | S-OCK | 8032 spEED
CYCLE | CYCLES RATIO
DEC R4 ic . 1 p 2 3
DEC R5 1D . 1 p 2 3
DEC R6 1E . 1 p 2 3
DEC R7 I . 1 p 2 3
DEC @R0 16 . 1 p 2 3
DEC @RI 17 " ’ 4 2 3
DEC direct 15 2 2 8 2 15
MUL AB A i 5 20 a8 24
DIV AB Py ’ 5 20 a8 24
DA A D4 1 1 4 12 3
ANL A. RO 58 1 1 4 12 3
ANL A R1 59 1 1 4 12 3
ANL A R2 S5A 1 1 4 12 3
ANL A. R3 58 ’ ’ P 2 3
ANL A. R4 5C i ’ p 12 3
ANL A. RS 50 1 | p 12 3
ANL A_RE SE 1 1 4 12 3
ANL A_R7 5F 1 1 4 12 3
ANL A. @RO 56 | | 3 12 3
ANL A. @R 57 1 | 3 2 3
ANL A, direct 55 2 2 B 12 15
ANL A, #data 54 2 2 8 2 15
ANL direct, A 52 2 2 8 2 15
ANL direct, #dats | 63 3 3 12 24 2
ORL A RO 48 1 1 4 12 3
ORL AL R1 49 1 1 4 12 3
ORL A.R2 aA | | a 2 3
ORL A. R3 a5 | | 3 2 3
ORLA.R4 4C 1 1 4 12 3
ORL A. RS ) | | 3 2 3
ORL A R6 aE 1 " 3 2 3
ORL A R7 4AF 1 1 4 12 3
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Contnued
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OP-CODE HEXCODE [BYTES | macHine | cLock | S-OCK | 8032 spEED
CYCLE | CYCLES RATIO
ORL A, @R0 46 1 1 4 12 3
ORL A. @R a7 " " p 2 3
ORL A. direct a5 2 2 5 2 15
ORL A, #idats a 2 2 8 2 15
ORL direct, A a2 2 2 8 2 15
ORL direct, #data | 43 3 3 12 24 2
XRLA RO 638 1 1 4 12 3
XRLA R1 69 1 1 4 12 3
XRL A R2 7y ’ ’ a 12 3
XRL A R3 58 | i a 12 3
XRL A. R4 6C ’ i 3 12 3
XRL A. RS 60 1 1 3 12 3
XRL A. R6 6E ’ 1 3 12 3
XRL A. R7 oF 1 ’ 3 12 3
XRL A @RO 86 ’ ’ 3 2 3
XRL A. @R 67 1 | a 12 3
XRL A. direct &8 2 2 5 12 15
XRL A_ #data 64 2 2 B 12 15
XRL direct, A 82 2 2 5 12 15
XRL direct, #data | 63 3 3 12 24 z
CLR A €4 1 1 4 12 3
CPLA 74 1 1 p 2 3
RL A 23 1 1 p 2 3
RLC A 33 1 1 P 12 3
RR A 03 . 1 P 2 3
RRC A 13 1 1 4 12 3
SWAP A ca | | a 2 3
MOV A. RO ) | 1 a 2 3
MOV A R1 ES 1 1 4 12 3
MOV A. R2 EA 1 1 a 2 3
MOV A, R3 EB 1 1 p 2 3
MOV A R4 EC 1 1 4 12 3
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Contnued
e [ [
OP-CODE HEXCODE [BYTES | macHine | cLock | S-OCK | 8032 spEED
CYCLE | CYCLES RATIO
MOV A. R5 ED 1 1 p 2 3
MOV A. RS EE 1 1 p 2 3
MOV A R7 EF 1 1 4 12 3
MOV A. @RO E6 1 1 p 2 3
MOV A. @R E7 1 1 p 2 3
MOV A. direct ES 2 2 8 12 15
MOV A. #data 74 2 2 8 2 15
MOV RO, A Fe i ] 2 2 3
MOV R1, A Fo ’ ] 2 2 3
MOV R2, A FA ’ ] a 2 3
MOV R3, A FBE 1 1 4 12 3
MOV Ré, A FC 1 ’ p 12 3
MOV RS, A FD 1 1 4 12 3
MOV RS, A FE 1 1 4 12 3
MOV R7, A FF 1 1 4 12 3
MOV RO, direct A8 2 2 B 12 15
MOV R1, direct AS 2 2 5 12 15
MOV R2, drect A 2 2 5 12 15
MOV R3, drect AB 2 2 5 12 15
MOV Ra, direct AC 2 2 5 2 15
MOV RS, direct AD 2 2 B 2 15
MOV RS, direct AE 2 2 8 2 15
MOV R7, direct AF 2 2 B 2 15
MOV RO, #dsta 78 2 2 B 2 15
MOV R1, #aata 79 2 2 8 2 15
MOV R2, #data TA 2 B 8 2 15
MOV R3, #data 78 2 2 5 2 15
MOV R4, #data 7C 2 2 5 12 15
MOV RS, #data 0 B B 5 2 15
MOV R6, #data 7E 2 2 8 2 15
MOV R7, #dsta 7F 2 2 B 2 15
MOV @RO, A F6 i 1 p 2 3
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Continued
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OP-CODE HEXCODE [BYTES | macHine | cLock | S-OCK | 8032 spEED
CYCLE | CYCLES RATIO

MOV @R1, A F7 1 1 4 12 3

MOV @RO, direct | AB 2 2 B 12 15
MOV @R1, direct | AT 2 2 B 12 15
MOV @RO, #dsta | 76 2 2 B 12 15
MOV @R1, #dsta | 77 2 2 B 2 15
MOV direct, A F5 2 2 8 12 15
MOV direct, RO 88 2 2 8 12 15
MOV direct, R1 89 2 2 8 12 15
MOV direct, R2 aA 2 2 s 2 15
MOV direct, R3 56 2 2 s 12 15
MOV direct, R4 ac 2 2 8 12 15
MOV direct, R5 80 2 2 8 12 15
MOV direct, R6 8E 2 2 8 12 15
MOV direct, R7 oF 2 2 B 12 15
MOV direct, @RO | 86 2 2 8 12 15
MOV direct, @R1__ | 87 2 2 5 12 15
MOV direct, direct | 85 3 3 12 24 2

MOV direct, #data | 75 3 3 12 24 2

l:nsov OPTR. #dais 3 3 12 2
E‘i‘iﬁé‘ﬁ 1 2 8 24 3
MOVC A, @A+PC | 83 i 2 8 24 3
MOVX A. @RO E2 i 2-9 B-36 24 3-066
MOVX A, @R E3 | 2-9 8-36 24 3-066
MOVX A @DPTR | EO ’ 2-9 8- 36 24 3-066
MOVX @RO, A F2 | 2-9 8- 36 24 3-066
MOVX @R1. A F3 | 2-9 8- 36 24 3-066
MOVX @DPTR, A | FO | 2-9 8-36 24 3-066
PUSH direct co 2 2 B 24 3

POP direct 0o 2 2 8 24 3

XCH A, RO ce i 1 P 12 3

XCH A, R1 ce i 1 P 12 3
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Contnued
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OP-CODE HEXCODE [BYTES | macHine | cLock | S-OCK | 8032 spEED
CYCLE | CYCLES RATIO
XCH A, R2 ) 1 1 p 2 3
XCH A, R3 CB 1 1 p 2 3
XCH A, R4 cC 1 1 4 12 3
XCH A, RS cD 1 1 p 2 3
XCH A, R6 CE 1 1 p 2 3
XCH A, R7 CF ’ ’ 4 2 5
XCH A, @RO cs | ’ a 12 5
XCH A, @R1 c7 ’ ’ 3 2 3
XCHD A. @RO s ’ ’ . 2 3
XCHD A. @R1 o7 | ! a 2 3
XCH A, direct s 2 2 B 2 15
CLRC c3 i 1 p 12 3
CLR b c2 2 2 3 2 15
SETB C D3 i ’ P 2 3
SETB bit D2 2 2 8 2 15
cPLC 83 . | p 12 3
CPL bi B2 2 2 5 12 15
ANL C. it 82 P 2 5 24 3
ANL C. /bit 80 2 2 5 24 3
ORL C. it 72 P 2 5 24 3
ORL C, /bit AD 2 2 5 24 3
MOV C, bi A2 2 2 8 2 15
MOV bit, C 922 2 2 8 24 3
71.91,8B1,
ACALL addr11 1.31.81. |2 3 12 24 2
D1, F1
LCALL addri6 12 3 a 16 24 15
RET 2 | 2 5 24
RETI 32 | 2 5 24
01, 21,41,
AJMP ADDR11 61.81.A1 |2 3 12 24 2
1, E1
LIMP 8dar16 02 3 P 16 24 15
MP @ATDPTR | 73 2 5 24 3
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Continued
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OP-CODE HEXCODE [BYTES | macHine | cLock | S-OCK | 8032 spEED
CYCLE | CYCLES RATIO
SIMP rel a0 2 3 12 24 2
Z el 80 2 3 12 24 2
INZ rel 70 2 3 12 24 2
3C rel 20 2 3 12 24 2
INC rel 50 2 3 12 24 2
JB bit, rel 20 3 4 16 24 15
JNB b, rel 30 3 4 16 24 15
JEC bt rel 10 3 4 16 24 15
CINE A, direct. rel | BS 3 a 16 24 15
CINE A, #data, rel | B4 3 a 16 24 15
ERETQR, A0 | e 3 4 16 24 15
chCan e, e 3 4 16 24 1.5
CJNE RO, #data, rel | B8 3 4 16 24 15
CJNE R1, #data, rel BY 3 “ 16 24 1.5
CJINE R2, #data, rel BA 3 “ 16 24 1.5
CJNE R3, #data, rel | BB 3 4 1 24 1%
CJNE RA, #data, rel BC 3 “ 16 24 1.5
CJNE RS, #dats, rel | BD 3 P 16 24 15
CJNE RS, #dats, rel | BE 3 P % 24 15
CJINE R7, #data, rel | BF 3 4 16 24 16
DJNZ RO, rel D8 2 3 12 24 2
DUNZ R1, rel Do 2 3 12 24 2
DINZ RS rel oD 2 3 12 24 2
DINZ R2. rel DA 2 3 12 24 2
DUNZ R3. rel 2 3 12 24 2
DINZ R4, rel oC 2 3 12 24 2
DINZ R6, rel oE 2 3 12 24 2
DINZR7. rel DF 2 3 12 24 2
DUNZ direct, rel D5 3 p 16 24 15

Table 9-1: Instruction Set for N79EB25/824
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9.1 Instruction Timing

This section s important because some applications use software instructions to generate timing
delays. It also provides more information about timing differences between the N7SE825 series and
the standard 8051/52.

In N7SEB25 series, each machine cycle ts four clock periods long. Each clock pericd s called a state,
and each machine cycle consists of four states: C1, C2 C3 and C4, in order. Both clock edges are
used for internal timing, so the duty cycle of the clock should be as close to 50% as possible to avoid
timing conflicts.

The N79ES825 series does one op-code fetch per machine cycle, so, in most instructions, the number
of machine cycles required is equal to the number of bytes in the instruction. There are 256 available
op-codes. 128 of them are single-cycle instructions, so many op-codes are executed in just four clocks
period. Some of the other op-codes are two-cycle instructions, and most of these have two-byte op-
cedes, However, there are some instructions that have one-byte instructions yet take two cycles to
execute. One important example is the MOVX instruction.

In the standard 8052, the MOVX instruction is always two machine cycles long. However, in the
N79E825 series each machine cycle is made of only 4 clock periods compared to the 12 clock pericds
for the standard 8052. Therefore, even though the number of categories has increased, each
instruction is at least 1.5 to 3 times faster than the standard 8052 in terms of clock periods.

| Single Cycle |
c1 | c2 | e3 | ca
CPU CLK [ L LJ L Ld L 1
e — 1 |
—_ | [
PSEN I
AD<7:0> :>—< AT-0 X Data_in D7-0 F
Address <15.0> X Address A15-8 ><

Figure 8.1 Single Cycle Instruction Timing
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| Instruct)on Fetch | Operand Fetch |
et | e2 | es | ea | e1 | e2 | e3 | ca
ceuck [ || | ] L M 1MANL T L L
ae [ | [, 1 |
peEn | | [ | |
AD<7:0> < = X OF-CooE ) <F’C'1X OFERAND >
Address<15:0> X Address A15-8 X Address A15-8 )
Figure 9.2 Two Cydes Instruction Timng
Instruchion Fetch Operand Feich Cperand Fetch
o1 | e2 | | 2| e | cs

LTSN I S S I O I

—X [ T T EE G E—
PSEN
apros — a70 X orcooe y— azo X operanp )—— aro X OPERAND )

Address<15.0= >< Addrass A15-9 X Address A15-8 X Aodress A15-8 )

Fagure 9-3 Three Cydes Instruction Timng
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Instruction Fetch Operand Fetch Operand Feach Operand Fetch
01|c2|c3|c4 01|cz|ca|c4 c1|c2|c3|c4 c1|c2|c3|c4

o [N UL
w T 1 L TSP 1|

mr [ LT L[ 1o fs 1 |
AD<7.0> —chooe A70 Y oPeRano HMX“'M )——(A?»Xoocnmo)

Address<15:0> x Address A16-9 X Address A16-8 X Address A16-0 X Address A16.0 )

Figure 94 Four Cycles Instruction Taming

nstruction Fetch Operand Felch Operand Felch Operand Fetch Operand Fatch
c1|c2|c3|a|01|c2|c3|c4 c1|c2|c3|u c:|c2|c3|c4 c:|c.2|cs|c4|

evox [TUU UL LU UUTUULUUUUUUU
we [ 1 [ 1 1 1 1 |

e [ L LT 1L 1|
070 —{ar.ofom cooe)—{araforename)—{sr ooerano}—{a7.of oeene—{srof e

Address<15.0> X Address A15-8 X Address A15.8 X Address A15.8 X Address A15.8 X Address A15.8 )

Fagure 9.5. Five Cyces Instruction Timing
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10 POWER MANAGEMENT

The N79EB25 series has several features that help the user to control the power consumption of the
device. These modes are discussed in the next two sections.

10.1 |dle Mode

The user can put the device into idie mode by writing 1 to the bit PCON.0. The instruction that sets the
idle bit is the last instruction that will be executed before the device goes into Idle Mode. In the Idle
mode, the clock to the CPU is haited, but not to the Interrupt, Timer, Watchdeg timer, 12C, PWM and
Serial port blocks. This forces the CPU state to be frozen; the Program counter, the Stack Pointer, the
Program Status Word, the Accumulator and the other registers hold their contents, The port pins hold
the logical states they had at the time |dle was activated. The Idle mode can be terminated in two
ways, Since the interrupt confroller is still active, the activation of any enabled interrupt can wake up
the processor. This will automatically clear the Idle bit, terminate the Idle mode, and the Interrupt
Service Routine (ISR) will be executed. After the ISR, execution of the program will continue from the
instruction which put the device into Idle Mode.

The Idle mode can also be exited by activating the reset. The device can put into reset either by
applying a low on the extemnal /RST pin, a Power on reset condition or a Watchdog timer reset, The
external reset pin has to be held low for at least two machine cycles i.e. 8 clock periods to be
recegnized as a valid reset, In the reset condition the program counter is reset to 0000h and all the
SFRs are set to the reset condition. Since the clock is already running there is no delay and execution
starts immediately. In the Idle mode, the Watchdog timer continues te run, and if enabled, a time-out
will cause a watchdog timer Interrupt which will wake up the device. The software must reset the
Watchdeg timer in order to preempt the reset which will occur after 512 clock periods of the time-out.
When the N7SE825 series are exiting from an Idle Mode with a reset. the instruction following the one
which put the device inte Idie Mode is not executed. So there is no danger of unexpected writes.

10.2 Power Down Mode

The device can be put into Power Down mode by writing 1 to bit PCON.1. The instruction that does
this will be the last instruction to be executed before the device goes into Power Down mede, In the
Power Down mode, all the clocks are stopped and the device comes to a halt. All activity is compietely
stopped and the power consumption is reducad to the lowest possible value, The port pins output the
values held by their respective SFRs.

The N79EB25 series will exit the Power Down mode with a reset or by an external Interrupt pin
enabled as level detected. An external reset can be used to exit the Power down state. The low on
/RST pin terminates the Power Down mode, and restarts the clock. The program execution will restart
from 0000, In the Power down mode, the clock is stopped, so the Watchdog timer cannot be used to
provide the reset to exit Power down made when its clock source is external OSC or crystal.

The sources that can wake up from the power down mode are external interrupts, keyboard interrupt
(KBI), brownout reset (BOR), and comparator interrupt (CMF1, CMF2).

The N79E825 series can be waken up from the Power Down mode by forcing an external interrupt pin
activation, provided the corresponding interrupt is enabled, while the giobal enable (EA) bit is set. If
these conditions are met, then either a low-level or a falling-edge at external interrupt pin will re-start
the oscillator. The device will then execute the interrupt service routine for the corresponding external
interrupt. After the interrupt service routine is completed, the program execution retumns to the
instruction after one which put the device into Power Down mode and continues from there. During
Power down mode, if AUXR1.LPBOV = 1 and AUXR1 BOD = 0, the internal RC clock will be enabled
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11 RESET CONDITIONS

The user has several hardware related options for placing the N79E825 series 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 resel. The user can use these flags to determine the
cause of reset using software.

11.1 Sources of reset
11.1.1 External Reset

The device samples the /RST pin every machine cycle during state C4. The /RST pin must be held
low for at least two machine cycles before the reset circuitry applies an internal reset signal. Thus, this
reset is a synchronous operation and requires the clock to be running.

The device remains in the reset state as long as /RST is low and remains low up to two machine
cycles after /RST is deactivated. Then, the device begins program execution at 0000h. There are no
flags associated with the external reset, butl, since the other two reset sources do have flags, the
external reset is the cause if those flags are clear.

11.1.2 Power-On Reset (POR)

The software must clear the POR flag after reading it. Otherwise it will not be possibie to correctly
determine future reset sources, If the power fails, then the device will once again go into reset state,
When the power returns {o the proper cperating levels, the device will again perform a power on reset
delay and set the POR fiag.

11.1.3 Watchdog Timer Reset

The Watchdog Timer is a free-running timer with programmable time-out intervals. The program must
clear the Watchdog Timer before the time-out interval is reached to restart the count. If the time-out
interval is reached, an interrupt flag is set. 512 clocks later, if the Watchdog Reset is enabled and the
Watchdog Timer has not been cleared, the Watchdog Timer generates a resel. The reset condition is
maintained by the hardware for two machine cycles, and the WTRF bit in WDCON is set. Afterwards,
the device begins program execution at 0000h,

11.2 Reset State

When the device is reset, most registers return to their initial state. The Watchdog Timer is disabled if
the reset source was a power-on reset. The port regesters are set to FFh, which puts most of the port
pins in a high state. The Program Counter is set to 0000h, and the stack pointer is reset to 07h, After
this, the device remains in the reset state as long as the reset conditions are satisfied.

Reset does not affect the on-chip RAM, however, so RAM |s preserved as long as VDD remains
above approximately 2 V, the minimum operating voltage for the RAM, If VDD falis below 2 V, the
RAM contents are also lost. In either case, the stack pointer is always resel, so the stack contents are
lost,
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SFR RESET VALUE
SFR NAME RESET VALUE SFR NAME RESET VALUE
PO 1111 1111B IZDAT xxxx xooxxB
SP 0000 0111B 1I2ZSTATUS 0000 DB
DPL 0000 0000B 12TIMER 0000 00008
DPH 0000 0000B 12CLK 0000 00008
PCON 00xx 0000B 1I2CON 0000 00008
TCON 0000 0000B IZADDR xXxxx xooxB
T™OD 0000 0000B TA 1111 11118
TLO 0000 0000B PSW 0000 00008
T 0000 00008 PWMP1 xxxx xx00B
THO 0000 0000B PWMOH xxxx xx00B
TH1 0000 0000B PWM1H xxxx xx00B
CKCON 0000 0000B PWM2H xxxx xx00B
P1 1111 xx11B PWM3H xxxx xx00B
DIVM 0000 00008 WDCON 0x00 0000B
SCON 0000 0000B PWMPO 0000 00008
SBUF XX xoocxB PWMOL 0000 00008
P2 xxx xx11B PWMI1L 0000 00008
KBI 0000 0000B PWMCONT1 0000 00008
AUXR1 0000 00008 PWM2L 0000 00008
IE 0000 00008 PWM3L 0000 00008
SADDR 0000 00008 PWMCON2 0000 00008
CMP1 0000 0000B PWMCON3 xxxxxxx0B
CMP2 0000 0000B ACC 0000 00008
POM1 0000 00008 ADCCON xx00 0x008
POM2 0000 0000B ADCH o oo B
P1M1 0000 00008 EIE xx000 000B
Pi1M2 0000 00008 B 0000 00008
P2M1 0000 00008 POIDS 0000 00008
P2M2 xxxx xx00B IPH xx00 00008
IPOH x000 00008 IP1 xx00 00008
IPO x000 0000B NVMADDR 0000 00008
SADEN 0000 0000B NVMDAT 0000 00008
NVMCON 0Oxx xxxxB

Table 11-1; SFR Reset Value
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The WDCON SFR bits are set/cleared in reset condition depending on the source of the reset,
External reset Watchdog reset Power on reset
WODCON Ox0x0xx08 0x0x01x0B 010000008

The WDCON SFR is set to a 0x00 0000B on the reset. WTRF (WDCON.2) is set to a 1 on a
Watchdog timer reset, but to a 0 on power on/down resets, WTRF (WDCON.2) is not aitered by
external reset. EWRST (WDCON.1) is cleared by any resel. Software or any reset will clear
WDIF(WDCON.3) bit.

Some of the bits in the WDCON SFR (WDRUN, WDCLR, EWRST, WDIF, WD0 and WD1) have
unrestricted read access which required Timed Access procedure to write. The remaining bits have
unrestricted wnite accesses, Please refer TA register description,

Publicanon Release Dase: Aug 05, 2010
-63- Revision AG2



N79ES825A/824A/823A/822A Data Sheet
NUvoToN

T e T i
VDD = 5.0V, Digable FRST pin
ot
VI Citezr EETHES S HE ixi pi B R Dk
e
e )
I il BT
1 1 1
1 1 1
5 : [ 1
=T hemal Tan 1 1 1
e S
oF !
1
WL RET :
| S
KA
T
. 1 1 1
1o n
rr 1
- 1
1
TR | 1
1
W i
1
i e
el e — ke
i 1 S
R TR W [ ot e AT T 0 '.:_;,:_‘
ri=ul o F Vet | EEF R S 1 B

Figare 11-1: Intema reset and DD monitor timing disgram

e



NTIEB25A/M24A/823A/822A Data Sheet

NUvoTOoON
T

YWD = 3401V, Beanle {RAT pin

1
|
1
1
|
1
1
B T
1 |
i =L
Foctzmal K. - | !
i 1 i
i 1 1
1 ) L= i B T B
1 1 i o
i 1 ot 1
1 1 ]
| r=enlhEre -1 1
-
a
¥ e
Havart SN = ,___':'-;___________I
) I N i Bmopodill=Toras Desn el
LRI B ] ol
_______________________
! : : s o Lo Toen el
| AL L S a v et R bt ol L= e
- | 1 p———p
1 1
[t Thicc A [ T T L T
fram B F g rhard B R

Fioura 171-Z: Exte'nal resst timing dizgram

Sepblioation Settense Dader S 05 2000

5 Sorivdon A0



NT79E825A/824A/823A/822A Data Sheet

nuvoTon
—P

12 INTERRUPTS

The N79ES825 series have four priority level interrupts structure with 13 interrupt sources. Each of the
interrupt sources has an individual prionty bit, flag, Interrupt vector and enable bit. In addition, the
interrupts can be globally enabled or disabled.

12.1 Interrupt Sources

The Extemnal Interrupts INTD and INT1 can be either edge friggered or level triggered, depending on
bits ITO and IT1. The bits IE0 and IE1 in the TCON register are the flags which are checked to
generate the interrupt. In the edge triggered mode, the INTx inputs are sampled in every machine
cycle. If the sample is high in one cycle and low in the next, then a high to low transition is detected
and the interrupts request flag IEx in TCON is set, The flag bit requests the interrupt. Since the
external interrupts are sampled every machine cycle, they have to be held high or low for at least one
complete machine cycle. The IEx flag is automatically cleared when the service routine is called. If the
level triggered mode is selected, then the requesting source has o hold the pin low till the interrupt is
serviced. The IEx flag will not be cleared by the hardware on entering the service routine. If the
interrupt continues to be held low even after the service routine is completed, then the processor may
acknowledge another interrupt request from the same source,

The Timer 0 and 1 Interrupts are generated by the TFQ and TF1 flags. These flags are set by the
overflow in the Timer 0 and Timer 1. The TFO and TF1 flags are automatically cleared by the hardware
when the timer interrupt is serviced. 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 interrupt on reception or transmission. There are two interrupt sources
from the Serial block, which are obtained by the Rl and Tl bits in the SCON SFR. These bits are not
automatically cleared by the hardware, and the user will have to clear these bits by software,

All the bits that generate interrupts can be set or reset by software, 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 |E SFR. IE also has a giobal enable/disable bit EA  which can be cieared to
disable all mterrupts.

The ADC can generate interrupt after finished ADC converter. There is one interrupt source, which is
obtained by the ADCI bit in the ADCCON SFR. This bit is not automatically cleared by the hardware,
and the user will have to clear this bit using software.

The two comparators can generate interrupt after comparator cutput has toggle occurs by CMF1 and
CMF2. These bits are not automatically cleared by the hardware, and the user will have to clear these
bits using software,

The 12C function can generate interrupt, if EI2C and EA bits are enabled, when S| Flag is setdue to a
new 12C status code is generated, Sl flag is generated by hardware and must be cleared by software.
The PWM function can generate interrupt by BKF flag, after external brake pin has brake occurred.
This bit will be cleared by software.

The interrupt flags are sampled every machine cycle. In the same machine cycle, the sampled
interrupts are polled and their prionty is resolved. If certain conditions are met then the hardware will
execute an internally generated LCALL instruction which will vector the process to the appropriate
interrupt vector address. The conditions for generating the LCALL are;

1. An interrupt of equal or higher priority is not currently being serviced.
2. The current polling cycle is the last machine cycle of the instruction currently being execute.,
3. The current instruction does not involve a write to IE, EIE, IPQ, IPOH, IP1 or IPH1 registers and is
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not a RETI.

If any of these conditions are not met, then the LCALL will not be generated. The polling cycle is
repeated every machine cycle, with the interrupts sampled in the same machine cycle. If an interrupt
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 whenevet the ' processor vectors to the

appropriate timer service routine, In case of external interrupts, 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 causad the LCALL These address of vector for the different sources

are as follows:
VECTOR LOCATIONS FOR INTERRUPT SOURCES
SOURCE IVECTOR ADDRESS SOURCE VECTOR ADDRESS
External Interrupt 0 0003h Timer 0 Overflow 000Bh
External Interrupt 1 0013h Timer 1 Overflow 001Bh
Serial Port 0023h Brownout Interrupt 002Bh
12C Interrupt 0033h K8I Interrupt 003Bh
Comparator 2 Interrupt 0043h - 004Bh
Watchdog Timer 0053h ADC Interrupt 005Bh
Comparator 1 Interrupt 0063h - 006Bh
PWM Brake Interrupt 0073h - 007Bh

Table 12-1: Vector locations for interrupt sources

Execution continues from the vectored address till an RET! 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 1o 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 confroller still thinking that the service routine is underway,
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12.2 Priority Level Structure

The N79E825 series uses a four priority level interrupt structure (highest, high, low and lowest) and
supports up to 13 interrupt sources. The interrupt sources can be individuaily 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 themselives. This hierarchy comes into play
when the interrupt controller has to resolve simultaneous requests having the same priority level. This
hierarchy Is defined as table below. This allows great flexibilty in controlling and handling many

interrupt sources,
PRIORITY BITS INTERRUPT PRIORITY LEVEL
IPXH IPX
0 0 Level O {lowest priority)
0 1 Level 1
1 0 Level 2
1 1 Level 3 (highest priority)

Table 12-2: Four-level interrupt priority

Each Interrupt source can be Individually programmed to one of four priority levels by setting or
clearing bits in the IPQ, IPOH, IP1, and IP1H registers. An interrupt service routine in progress can be
interrupted by a higher priority interrupt, but not by another interrupt of the same or lower priority. The
highest priority interrupt service cannot be interrupted by any other interrupt source, So, if two
requests of different priority levels are received simultaneously, the request of higher priority level is
serviced.

If requests of the same priority level are received simultaneously, an internal poling sequence
determines which request is serviced. This is called the arbitration ranking. Note that the arbitration
ranking is only used to resolve simultaneous requests of the same priority level,

As below Table summarizes the interrupt sources, flag bits, vector addresses, enable bits, prionty bits,
arbitration ranking, and whether each interrupt may wake up the CPU from Power Down mode,

VECTOR | INTERRUPT IINTERRUPT ke ARBITRAT! | POWER
SOURCE  [FLAG | =~ ooce| ENABLE | oo o loLeARED BY ON DOWN
BITS RANKING |WAKEUP
External Hardware,
s IE0  |0003H EX0(IE0.0) |IPOH.0, 1P0.0 |Follow the 1{highest) Yes
errupt 0 r <
inverse of pin
m“‘ BOF |002BH |EBO(ES) |IPOH.S, 1P0.5 |Software 2 Yes
.m'f:‘“g wOIF |0053H  |EwDI(BIE4) |IP1HA4, 1P1.4|Software 3 Ne
Timer 0 Hardware,
bt TFO |000BH  |ETO(IE.Y) IPOH.1, P01 | 4 No
12C Interrupt S 0033H E12C (EIE0) |IP1H.0, IP1.0|Software 5 No
ADC Converter |ADCI |00SBH EAD (IE.8) IPOH 8, IP0.6 |Hardware 5 Yes'"
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Vector Interrupt interrupt | Flag cleared | Arbitration | Power
Sourcs Fl3g | sddress | Enablesits | Pri gw Ranki it
s nab ority anking Wakeup
Hardware.
m1 E1 |00t |ex1(e2) | wpoH.2 1P0.2 |Follow the 7 Yes
Inverse of pin
KBl Interrupt  |KBF  [003BM  |EKB(EIE1) |IP1H.1.IP1.1 |Software 8 Yos
Comparator 1 (~yery [o063H  |ECT(EIE2) |P1H2. 1P1.2 |Software 9 Yes
Interrupt
Timer 1 Internupt| TF1 0018 |ET10E3) | 1Pow.3, 1po.3 |Hardware, 10 No
’ software
ﬁwmz cMF2 [0043H [Ec2(BIE3) | IP1H.3. 1P1.3 [Software 1 Yes
if;‘:fm ™ Insrifoo2ss  |es(eq) IPOH.4. IP0.4 | Software 12 No
PWM Interrupt  |BKE  |0073H  |EPWM (EIES) | IP1H.5. IP1.5 | Software 13 (lowest) | No

Note: 1. The ADC Convertar can wake up Powar Down Mode when its clock source 1s from intemad RC.
Table 12-3: Vector location for Interrupt sources and power down wakeup

12.3 Response Time
The response time for each Interrupt source depends on several factors, such as the nalure of the

interrupt and the Instruction underway. In the case of external interrupts INTO and INT1, they are
sampled at C3 of every machine cycie and then their coresponding interrupt flags |Ex will be set or
reset. The Timer O and 1 overflow flags are set at C3 of the machine cycle in which overflow has
occurred. These flag values are polled only in the next machine cycle. If a request is active and all
three conditions are met, then the hardware generated LCALL is executed. This LCALL itself takes
four machine cycles to be completed. Thus there is a minimum time of five machine cycles between
the interrupt flag being set and the interrupt service routine being executed.

A longer response time should be anticipated if any of the three conditions are not met If a higher or
equal priority is being serviced, then the interrupt latency time obviously depends on the nature of the
service routine currently being executed. If the polling cycle is not the last machine cycle of the
instruction being executed, then an additional delay is intreduced. The maximum response time (if no
other interrupt is in service) occurs i the N7SES25 series are performing a write to |E, EIE, IPO, IPOH,
IP1 or IP1H and then executes a MUL or DIV instruction. From the time an interrupt source is
activated, the longest reaction time is 12 machine cycles. This includes 1 machine cycle to detect the
interrupt, 2 machine cycles to complete the |IE, EIE, IP0, IPOH, IP1 or IP1H access, 5 machine cycles
to complete the MUL or DIV instruction and 4 machine cycles to complete the hardware LCALL to the
interrupt vector location.

Thus In a single-interrupt system the interrupt response time will always be more than 5 machine
cycles and not more than 12 machine cycles. The maximum latency of 12 machine cycles is 48 clock
cycles. Note that in the standard 8051 the maximum latency is 8 machine cycles which equals 96

Publicanon Release Dase: Aug 05, 2010

-69- Revision AG2



NT79E825A/824A/823A/822A Data Sheet

NUVOTON
P

machine cycles. This is a 50% reduction in terms of clock periods.

12.4 Interrupt Inputs

The N79ES825 series have 13 interrupts source, and two individual interrupt inputs sources, one is for
IEO, IE1, BOF, KBF, WDT, ADC, CMF1 and CMF2, and other is IFQ, IF1, RI+Tl ,SI and BKF. Two
interrupt inputs are identical to those present on the standard 80C51 microcontroiler as show in below

figures.

If an external interrupt is enabled when the NT9E825 series are put into Power Down or idie mode, the
interrupt will cause the processor to wake up and resume operation.
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Fgure 12-1° Intesrupt Sources that can waka up from Power Down Mode
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13 PROGRAMMABLE TIMERS/COUNTERS

The N7SE825 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
toggie TO or T1 pin output whenever a timer overflow occurs.

13.1 Timer/Counters 0 & 1

The N79EB25 series have two 16-bit Timer/Counters. Each of these Timer/Counters has two 8 bit
registers which form the 18 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 cycies. 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 fransition 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 pessible modes, The mode selection is done
by bits MO and M1 in the TMOD SFR.

13.1.1 Time-Base Selection

The N79E825 senes can operate fike 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 zere, which uses the standard 8051/52 speed.

13.1.2 Mode 0

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 overfiow 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 P2ZM1.T10E is enabled. TO or T1 output
pin will toggle whenever a timer overflow occurs,
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13.1.4 Mode 2
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14 NVM MEMORY

The NT7SES825 series have NVM data memory of 256 bytes for customer's data store used. The NVM
data memory has four pages area and each page has 64 bytes as below figure. The Page 0 address
is from FCOOh ~ FC3Fh, Page 1 address is from FC40h ~ FC7Fh, Page 2 address is from FC80h ~
FCBFh, and Page 3 address is from FCCOh ~ FCFFh.

The NVM memory can be readfwrite by customer program te access. Read NVM data is by MOVC
A @A+DPTR instruction, and write data is by SFR of NVMADDR, NVMDAT and NVMCON. Before
write data to NVM memory, the page must be erased by providing page address on NVMADDR, which
low byte 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 NVMADDR and NVMDAT, 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 proegram time is ~50us.

BRREN FCFFH
A Page 3
Unused / G4 bytes Fgggn
Code Memory / Page 2
L oY s FCBOH
FCFFH 2523{“.3 = FCIFH
64 bytes
Fcoory| Data Memory FESPH
FBFFH - Page 0
Nl e ecoon
Unused NVM Data Memory Area
Code Memory
4000H/2000H
AFFFHAFFFH
16K/BK/4K/2k
Bytes
On-Chip T T Y
Code Memory CONFIG 2
D000H , CONFIG 1
On-Chip Code Memory Space

Figwe 14.1: NT9ES25/824 Memory Map
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15 WATCHDOG TIMER

The Watchdog Timer is a free-running Timer which can be programmed by the user to serve as a
system monitor, a time-base generator or an event timer. It is basically a set of dividers that divide the
system clock. The divider output is selectable and determines the time-out interval. When the time-out
occurs a flag Is set, which can cause an Interrupt if enabled. and a system reset can also be caused if
it is enabled. The interrupt will occur if the individual interrupt enable and the global enable are set.
The Interrupt and reset functions are independent of each other and may be used separately or
together depending on the user’s software,

Time-Out
26-bits Counter X Selector  (WDCON.3)
1 — WDIF N\
Jtl 0 116} = _r_ /,--» Intemupt
Fepu Rl ; @.g MUX EWDI
T_/ Tl AL —®  (BE.4) (WDCON.2)
WDORUN ,@y 11, WTRF
(WDCON.T)
512 clock |
WDL..R m1Tvmo delay J——!:) Reset
(Reset Watchdog)  (WDCON.5) — cooees
(WDCON.0) (WOCON,1)

Figure 15-1 Walchdog Timer

The Watchdog Timer should first be restarted by using WDCLR. This ensures that the timer starts
from a known state, The WDCLR bit is used to restart the Watchdog Timer, This bit is self clearing, i.e.
after writing a 1 to this bit the software will automatically clear it. The Watchdog Timer will now count
clock cycles. The time-out interval is selected by the two bits WD1 and WD0O (WDCON.5 and
WOCON.4). When the selected time-out occurs, the Watchdog interrupt flag WDIF (WDCON. 3) is set.
After the time-out has occurred, the Watchdog Timer waits for an additional 512 ciock cycles. If the
Watchdog Reset EWRST (WDCON.1) is enabled, then 512 clocks after the time-out. if there is no
WODCLR, a system reset due to Watchdog Timer will occur. This will last for two machine cycles, and
the Watchdog Timer reset flag WTRF (WDCON.2) will be set. This indicates to the software that the
Watchdeg was the cause of the reset.

When used as a simple timer, the reset and Interrupt functions are disabled. The timer will set the
WOIF flag each time the timer completes the selected time interval. The WDIF flag is polled to detect a
time-out and the WDCLR allows software 1o restart the timer. The Watchdog Timer can also be used
as a very long timer. The interrupt feature is enabled in this case, Every time the time-out occurs an
interrupt will occur if the global interrupt enable EA is set.

The main use of the Watchdog Timer is as a system monitor. This is important in real-time control
applications. In case of some power glitches or electro-magnetic interference, the processer may
begin to execute errant code. If this is left unchecked the entire system may crash. Using the
watchdog timer interrupt during software development will allow the user to select ideal watchdog
reset locations. The code is first written vithout the watchdog interrupt or reset. Then the Watchdog
interrupt is enabled to identify code locations where interrupt occurs, The user can now insert
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instructions to reset the Watchdog Timer, which will allow the code to run without any Watchdog Timer
interrupts. Now the Watchdog Timer reset is enabled and the Watchdog interrupt may be disabled. If
any emant code is executed now, then the reset Watchdog Timer instructions will not be executed at
the required instants and Watchdog reset will occur.

The Watchdog Timer time-out selection will result in different time-out vatues depending on the clock
speed. The reset, when enabled, will occur when 512 clocks after time-out has occurred.

WD1 WD INTERRUPT RESET NUMBER OF TIME
TIME-OUT TIME-OUT CLOCKS @ 10 MH2Z
0 0 27 2" + 812 131072 1311 ms
0 1 - 2%+ 512 1048576 104.86 mS
1 0 - 22+ 512 8388508 838,86 mS
1 1 2" 2*+512 £7108864 6710.89 mS

Table 15-2; Time-out values for the Watchdog Timer

The Watchdog Timer will de disabled by a power-on/fail reset. The Watchdog Timer reset does not
disable the Watchdog Timer, but will restart it. In general, software should restart the timer to put it into
a known state, The confrol bits that support the Watchdog Timer are discussed below.

15.1 WATCHDOG CONTROL

WOIF: WDCON.3 - Watchdog Timer Interrupt flag. This bit is set whenever the time-out occurs in the
Watchdog Timer. If the Watchdog interrupt is enabled (EIE.4). then an interrupt will occur (if the global
interrupt enable is set and other interrupt requirements are met), Software or any reset can clear this
bit.

WTRF: WDCON.2 - Watchdeg Timer Reset flag. This bit is set whenever a watchdog reset occurs,
This bit is useful for determined the cause of a reset. Software must read it, and clear it manually. A
Power-fail reset will clear this bit. If EWRST = 0, then this bit will not be affected by the Watchdeg
Timer.

EWRST: WDCON.1 - Enable Watchdog Timer Reset. This bit when set to 1 will enable the Watchdog
Timer reset function. Setting this bit to 0 will disable the Watchdog Timer reset function, but will leave
the timer running.

WDCLR: WDCON.O - Reset Watchdog Timer. This bit is used to clear the Watchdog Timer and to
restart it. This bit is seff-clearing, so after the software writes 1 to it the hardware will automatically
clear it. If the Watchdog Timer reset is enabled, then the WDCLR has to be set by the user within 512
clocks of the time-out. If this is not done then a Watchdog Timer reset will occur,
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15.2 CLOCK CONTROL of Watchdog

WD1, WDO: WDCON.5, WDCON.4 - Watchdog Timer Mode select bits. These two bits select the
time-out interval for the watchdog timer. The reset time is 512 clocks longer than the interrupt time-out
value,

The default Watchdog time-out is 2'7 clocks, which is the shortest time-out period. The WORUN. WDO,
WD1, EWRST, WDIF and WDCLR bits are protected by the Timed Access procedure. This prevents
software from accidentally enabling or disabling the watchdog timer. More importantly, it makes it
highly improbable that errant code can enable or disable the Watchdog Timer.
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16 SERIAL PORT (UART)

Serial port in the N79E8B25 series is a full duplex port. The N7SE825 series provide the user with
additional features such as the Frame Error Detection and the Automatic Address Recegnition. 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 simultanecusly 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 senal 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 senies 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 recelved 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 pont
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 O 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 alf 8 bits are transmitted, If SM2 = 1, then the data on RxD will appear 1 clock peried
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 dock is low.
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Fgure 16-1° Senal Port Mode

The Ti 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 RI flag is set
in C1 following the last rising edge of the shift clock on TxD. This will stop reception, til the Rl is
cleared by software.

16.2 MODE 1

In Mede 1, the full duplex asynchronous mede 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 received, 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 senal 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 T1 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.
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16.3 MODE 2
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smMo |sM1 [mope | Type | BauDcLock |Fant | START | STOF | N
o |o |o Synch. |4or12TCLKS |8bits | No No | None
0 1 1 Asynch. | Timer 1 10 bits 1 1 None
1T o |2 Asynch. | 32 or 64 TCLKS | 11bits | 1 1 0.1
1 |1 |3 Asynch. | Timer 1 1bits |1 1 0, 1

Table 16-5: Serial Port Mode Summary Table

16.5 Framing Error Detection

A Frame Error occurs when a valid stop bit is not detected. This could indicate incorrec! serial data
communication, Typically the frame error is due to noise and contention on the serial communication
line. The N79EB25 series have the facility to detect such framing errors and set a flag which can be
checked by software.

The Frame Error FE bit is located in SCON.7. This bit is normally used as SMO in the standard 8051
family. However, in the N79EB25 series it serves a dual function and is called SMO/FE. There are
actually two separate flags, one for SMO and the other for FE. The flag that is actually accessed as
SCON.7 s determined by SMODO (PCON.6) bit. When SMODO is set to 1. then the FE flag Is
indicated in SMO/FE. When SMODO is set to 0, then the SMO flag is indicated in SMO/FE.

The FE bit is set to 1 by hardware but must be cleared by software. Note that SMODO must be 1 while
reading or writing to FE. If FE is set, then any fellowing frames received without any error will not clear
the FE flag. The clearing has to be done by software.

16.6 Multiprocessor Communications

Multiprocessor communications makes use of the Sth data bit in modes 2 and 3. In the N7SE825
series, the Rl flag is set only if the received byte corresponds to the Given or Broadcast address. This
hardware feature eliminates the software overhead required in checking every received address, and
greatly simplifies the software programmer task,

In the multiprocessor communication mode, the address bytes are distinguished from the data byles
by transmitting the address with the 9th bit set high. When the master processor wants to transmit a
block of data to one of the slaves. it first sends out the address of the targeted slave (or slaves). All the
slave processors should have their SM2 bit set high when waiting for an address byte, This ensures
that they will be interrupted only by the reception of an address byte. The Automatic address
recognition feature ensures that only the addressed slave will be interrupted. The address comparison
is done In hardware not software.

The addressed stave clears the SM2 bit, thereby clearing the way to receive data bytes. With SM2 =0,
the slave will be interrupted on the reception of every single complete frame of data, The unaddressed
slaves will be unaffected, as they will be still waiting for their address. In Mode 1, the Sth bit is the stop
bit, which & 1 in case of a valid frame, If SM2 is 1, then Rl is set only if a valid frame is received and
the received byte matches the Given or Broadcast address.
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The Master processor can selectively communicate with groups of slaves by using the Given Address.
All the slaves can be addressed together using the Broadcast Address. The addresses for each slave
are defined by the SADDR and SADEN SFRs. The slave address is an 8-bit value specified in the
SADDR SFR. The SADEN SFR Is actually a mask for the byte value in SADDR. If a bit position in
SADEN is 0, then the corresponding bit position in SADDR is don't care. Only those bit positions in
SADDR whose corresponding bits in SADEN are 1 are used to obtain the Given Address. This gives
the user flexibility fo address multiple slaves without changing the slave address in SADDR.

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 Ox0x
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). Simiarly the bit 1 position is 0 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 OR of the SADDR and SADEN SFRs. The zeros in the result are
defined as dont cares. In mos! 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 ASh 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.

-80 -
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17 TIME ACCESS PROCTECTION

The N7SES825 serles have a new feature, like the Watchdog Timer which is a crucial to proper
operation of the system, If left unprotected, errant code may write to the Watchdog control bits
resulting in incorrect operation and loss of control. In order to prevent this, the N79ES25 series have a
protection scheme which controls the write access to critical bits. This protection scheme is done
using a timed access.

In this method, the bits which are to be protected have a timed write enable window. A write s
successful only if this window Is active, otherwise the write vill be discarded. This write enable window
is open for 3 machine cycles if certain conditions are met. After 3 machine cycles, this window
automatically closes. The window is opened by writing AAh and immediately 55h to the Timed Access
(TA) SFR. This SFR is located at address C7h. The suggested code for opening the timed access

window is
TA REG O0C7h Define new register TA, located at 0C7h
MOV  TA, 20AAh
MOV TA, #055h

When the software writes AAh to the TA SFR, a counter is started. This counter waits for 3 machine
cycles looking for a write of 55h to TA. If the second write (55h) occurs within 3 machine cycles of the
first write (AAh), then the timed access window is opened. It remains open for 3 machine cycles,
during which the user may write to the protected bits. Once the window closes the procedure must be
repeated to access the other protected bits.

Examples of Timed Assessing are shown below,
Example 1: Valid access

MOV TA, #0AAh .3 M/C Note: M/C = Machine Cycles
MOV TA, #055h B3 MIC
MOV WDCON, #00h B3 MIC
Example 2: Valid access
MOV TA, #0AAh B3 MIC
MOV TA, 2055h B3 MIC
NOP 1 MIC
SETB EWRST 2 MIC
Example 3: Valid access
MOV TA, #0AAR 3 MIC
MOV TA, 2055h 3 MIC
ORL WDCON, 2000000108 3MIC
Example 4: Invalid access
MOV TA, 20AAN 3 MIC
MOV TA, 2055h 3 MIC
NOP 1 MIC
NOP 1 WC
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Example 5 Invalid Access

MOV TA, #0AAh 3 MiC
NOP ;1 MIC
MOV TA, 2055h B MIC
SETB EWT 2 MIC

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 1o the protected bit fails.
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18 KEYBOARD INTERRUPT (KBI)

The N79EB25 series are provided 8 keyboard interrupt function to detect keypad status which key Is
acted, and allow a single interrupt to be generated when any key is pressed on a keyboard or keypad
connected to specific pins of the N78EB25 series, as shown below Figure. This interrupt may be used
to wake up the CPU from ldle or Power Down modes, after chip is in Power Down or Idle Mode.

Keyboard function is supported through by Port 0. It can allow any or all pins of Port 0 to be enabled to
cause this interrupt. Port pins are enabled by the setling of bits of KBIO ~ KBI7 in the KBI register, as
shown below Figure. The Keyboard Interrupt Flag (KBF) in the AUXR1 register is set when any
enabled pin is pulled low while the KBI interrupt function is active, and the low pulse must be more
than 1 machine cycle, an interrupt will be generated if it has been enabled. The KBF bit set by
hardware and must be cleared by software, In order to determine which key was pressed, the KBI will
allow the interrupt service routine to poll port 0.

P07 —C N
KBL7 ———

pos
KBI.&

N
|/
=

Poa—d N\

b
\rJ

po.a—C-

KBL3 —

P02 —]
K8l2 —
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L

P0.0 —CJ
KBILO —

Fagure 18-1: Keyboard interrupt
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19 ANALOG COMPARATORS

The N79E825 series are provided two Comparators. Input and output options allow use of the
comparators in a number of different Configurations. The Comparator cutput is a logical one when its
positive input is greater than its negative input, otherwise the output is a zero. Each Comparator can
be configured to cause to an interrupt when the output value change. The biock diagram is as below.

Each Comparator has a control register (CMP1 and CMP2), Both Inputs are CINnA, CINnB, CMPREF
and internal reference voltage, and outputs are CMP1 and CMP2 by setting OEn bit. After enable
Comparators the Comparator need waited stable time to guarantee Comparator output. If programmer
used internal reference voltage, it will be set OEn bit to “1", The value of internal reference voltage
(Vref) is 1.19Y +/- 10%.

CP1
Fm—————- —— Cned M.CBW\
(Po4yCNIA [—] al, P :
o3 cmig |+ o con -~
I CMP1(P0.6)
Posycwerer [———e—<a | I f S
Enabdo O 'Vl"f — : OE1
- - ot Change Datect ; |
= = Vref -9 | CMF1 —p Interrupt

{71 cme2ipa.0)

Figure 19-1: Analog Comparators
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20 /O PORT CONFIGURATION

The N79EB25 serles have three /O ports, port 0, port 1 and port 2. All pins of /O ports can be
configured to one of four types by software except P1.5 is only input pin. When P1.5 is configured
reset pin by RPD=0 in the CONFIG 1 register, the N79E825 series can support 15 pins by use Crystal.
If used on-chip RC oscillator the P1.5 is configured input pin, the N79E825 series can be supported up
to 18 pins. The I/O ports configuration setting as below table.

PXM1.Y PXM2.Y PORT INPUT/QUTPUT MODE
0 0 Quasi-bidirectional
0 1 Push-Pull
Input Only (High Impedance)
1 0 P2M1.PxS=0, TTL input
P2M1.PxS=1, Schmitt input
1 1 Open Drain

Table 20-1: VO port Configuration Table

All port pins can be determined to high or low after reset by configure PRHI bit in the CONFIG1
register. After reset, these pins are in quasi-bidirectional mode. The port pin of P1.5 only is a Schmitt
trigger input.

Enabled toggle outputs from Timer 0 and Timer 1 by TOOE and T10E on P2M1 register, the output
frequency of Timer 0 or Timer 1 is by Timer overfiow.

Each /O port of the N79EB25 series may be selected to use TTL level inputs or Schmitt inputs by
P(n)S bit on P2M1 register, where nis 0, 1 or 2. When P(n)S is set to 1, Ports are selected Schmitt
trigger inputs on Port(n). The P2.0 (XTAL2) can be configured clock output when used on-chip RC or
external Oscillator is clock source, and the frequency of clock output is divided by 4 on on-chip RC
clock or external Osciflator.

20.1 Quasi-Bidirectional Output Configuration

After chip was power on or reset, the all ports output are this mode, and output is common with the
8051. This mode can be used as both an input and output without the need to reconfigure the port

When the pin is pulled low, it is driven strongly and able to sink a fairly large current. These features
are somewhat similar to an open drain output except that there are three pull-up transistors in the
quasi-bidirectional output that serve different purposes.

This mode has three pull-up resisters that are "strong” pull-up, “weak" pull-up and “very weak" pull-up.
The “strong” pull-up is used fast transition from logic 0" change to legic "17, and it is fast latch and
transition. When port pins is occur from logic “0" to logic “1°, the strong pull-up will quickly turn on two
CPU clocks to pull high then tum off,
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The “weak™ pull-up is tumed on when the input port pin is logic *17 level or itself is legic "17, and it
provides the most source current for a quasi-bidirectional pin that output is “1" or port [atch 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.

Input Data < Ot -0

Figure 20-2: Quas-Bidrechonal Output

20.2 Open Drain Output Configuration

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

4[] Poct Pin

“Dan Lo

Input Dala < o<’} o H

Figure 20-3. Open Drain Output
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20.3 Push-Pull Output Configuration

The push-pull output mode has two strong pull-up and pull-down structure that support large source
and sink current output, It removes “weak” pull-up and “very weak" pull-up resister and remain “strong
pull-up resister on quasi-bidirectional output mede, The "strong” pull-up is always turns on when port
latch is logic “1" to support source current. The push-pull pert configuration is shown in below Figure.

The N79E8B25 series have three port pins that can't be configured. They are P1.2, P1.3, and P1.5. The
port pins P1.2 and P1.3 are configured to open drain outputs. They may be used as inputs by writing
ones 1o their respective port latches.

VoD

3
P

—L

s Port Pin

Port Latch N

Data i IS

Input Data < o} <]

Fgure 20-4: Push-Pull Output

20.4 Input Only Configuration

By configure this mede, the ports are only digital input and disable digital output. The N79E825 series
can select input pin to Schmitt trigger or TTL level input by PxM1.y and PxM2.y registers.
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21 OSCILLATOR

The N79EB25 series provides three oscillator input option. These are configured at CONFIG register
(CONFIG1) that include On-Chip RC Oscillator Option, External Clock Input Option and Crystal
Oscillator Input Option. The Crystal Osciltator Input frequency may be supported from 4MHz to
20MHz, and without capacitor or resister.

16 hits Ripple
el RC Osclslorn —pd 01 Countes
Extamal ook gat ——p 110
FOSGY — Drvde-By-M | Fe,,
- — [ChM » CPU Clock
FOSCH —— D_ Regione)
Fodpharal
! Clock
| 114 | 70 ADC Block

Figure 21-1: Oscllator

21.1 On-Chip RC Oscillator Option

The On-Chip RC Oscillator is fixed at 6MHz + 50% frequency to support clock source. When FOSC1,
FOSCO = 01b, the On-Chip RC Oscillator is enabled. A clock output on P2.0 (XTAL2) may be enabled
when On-Chip RC osaillator Is used.
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21.2 External Clock Input Option

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

The N7SES825 series supports a clock output function when either the on-chip RC oscillator or the
external clock input options is selected. This allows external devices to synchronize to the N79E825
serial. When enabled, via the ENCLK bit in the P2M1 register, the clock output appears on the
XTAL2/CLKOUT pin whenever the on-chip 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 sefected.

21.3 CPU Clock Rate select

The CPU clock of N7T9E825 series may be selected by the DIVM register. If DIVM = 00H, the CPU
clock is running at 4 CPU clock per machine cycle, and without any division from source clock
(Fosc). When the DIVM register is set to N value, the CPU clock is divided by 2(DVIM+1), so
CPU clock frequency division is from 4 to 512. The user may use this feature to set CPU at a
lower speed rate for reducing power consumption. This is very similar to the situation when
CPU has entered Idle mode. In addition this frequency division function affect all peripheral
timings as they are all sourcing from the CPU clock(Fcpu).

- 06 -
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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 fo 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 voitage Is drops to brownout voltage level, and allows
preventing some process work or indicate power warming, The N79E825 series have two brownout
voitage 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 — » To Reset
Detect —{ BOF
Circuit — » To Brownout interrupt

BOD ———T 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 (AUXR1.5) is set to "17, the brownout detect vill cause interrupt via
the EA (IE.7) and EBO (IE.5) blts is set. BOF is cleared by software.

In order to guarantee a correct detection of Brownout, The VDD fall time must be slower than
50mVlius, and rise time is slower than 2mV/us to ensure a proper reset
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23 PULSE-WIDTH-MODULATED (PWM) OUTPUTS

The N79E825 senes have four Pulse Width Medulated (PWM) channels, and the PWM outputs are
PWMO (PO.1), PWM1 (P1.6), PWM2 (P1.7) and PWM2 (P0.0). The initiai PWM outputs level
correspondingly depend on the PRHI level set prior to the chip reset. When PRHI set to high, PWM
output will initialize to high after chip reset; if PRHI set to low, PWM output will be initialize to low after
chip resel

The N79EB25 series support 10-bits down counter with cpu clock as Its input. The PWM counter clock,
has the same frequency as the clock source Fepy = Fose. When the counter reaches underfiow it will
automatic reloaded from counter register. The PWM frequency is given by: fewm ® Feay / (PWMP+1),
where PWMP is 10-bits register of PWMPH.1, PWMPH.0 and PWMPL.7~PWMPL.O.

The counter register will be loaded with the PWMP register value when PWMRUN, load and CF are
equal to 1; the load bit will be automatically cleared to zero on the next clock cycle, and at the same
ime the counter register vaiue will be loaded to the 10 bits down counter. CF flag is 10-bits down
counter reaches underflow, the CF flag will be cleared by software.

The pulse width of each PWM output is determined by the Compare registers of PWMOL through
PWM3L and PWMOH through PWM3H. When PWM compare reqister is greater than 10-bits counter
register, the PWM output is low. Load bit has to be set to 1 for alteration of PWMn width. After the
new values are written to the PWMn registers, and if load bit is set to 1, the new PWMn values will be
loaded to the PWMn registers upon the next underflow. The PWM output high puises width is given
by:

tea = (PWMP — PWMn+1). Nofice, if compare register is set to 000H, the PWMn output will stay at high,
and if compare register is set to 3FFH, the PWMn output will stuck at low until thers is a change in the
compare register.
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Figure 23-1 NTHES25/624 PWM Block Diagram
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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
(PD.2) can be set to trigger the brake function by either low or high level, by clearing or setting the
PWMCON2.6 (BKPS) bif 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
(PWMCONZ3.0) 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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= - 1. Clear 10-bit PWM counter
Initialize PWM function
1. Set PWM Control Regs CLRPWMe1 .
2. Sat PWM brake output pattern(PWMnB) 2. Reload PWMP & PWM registers
3. Enable brake function
3. Enable brake function
(BKEN,BPEN, BKCH)=(1,1,0) (BKEN.BRENBKCHX1,1.0)

:

asserted? ‘
N
No o
Yeos 1. Clear BKF
PWM output=PWM comparator output
2. Re-start PWM Running by setting

1. PWhin cutput=PWMnB PWMRUN=1; load bits1
2. HW set BKF=1 & PWMRUN=0 ;

3. S/W switch to SIW Brake
(BKEN,BPEN BKCH)=(1,0,0)
4. Set PWMn comparator output =

PWMnE or a given pattern

Figure 23.2° P\WWM Brake Function
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24 ANALOG-TO-DIGITAL CONVERTER

The ADC contains a DAC which converts the contents of a successive approximation register to a
voltage (VDAC) which is compared to the analog input voitage (Vin). The output of the comparator is
fed to the successive approximation control logic which controls the successive approximation
register. A conversion is initiated by setting ADCS in the ADCCON register. There are two triggering
methods by ADC to start conversion, either by purely software start or external pin STADC triggerning.
The software start mode is used to trigger ADC conversion regardiess of ADCCON.5 (ADCEX) bit is
set or cleared. A conversion will start simply by setting the ADCCON.2 {ADCS) bit. As for the
external STADC pin triggering mode, ADCCON.5 (ADCEX) bit has to be set and a rise edge pulse has
to apply to STADC pin to trigger the ADC conversion. For the rising edge triggering method, a
minimum of at least 2 machine cycles symmetrical pulse is required.

The low-to-high transition of STADC is recognized at the end of a machine cycle, and the conversion
commences at the beginning of the next cycle. When a conversion is initiated by software, the
conversion starts at the beginning of the machine cycie which follows the instruction that sets ADCS.
ADCS s actually implemented with tpw flip-flops: a command flip-flop which is affected by set
operations, and a status flag which is accessed during read operations.

The next two machine cycles are used to initiate the converter. At the end of the first cycle, the ADCS
status flag is set end a vaiue of “1" will be returned if the ADCS flag is read while the conversion is in
progress. Sampling of the analog input commences at the end of the second cycle.

During the next eight machine cycles, the voltage at the previously selected pin of one of analog input
pin is sampled, and this input voltage should be stable in order to obtain a useful sample. In any event,
the input voltage slew rate must be less than 10V/ms in order to prevent an undefined resuit,

The successive approximation control logic first sets the most significant bit and clears all other bits in
the successive approximation register (10 0000 0000b). The output of the DAC (50% full scale) is
compared to the input voitage Vin. If the input voltage is greater than VDAC, then the bit remains set,
otherwise if is cleared.

The successive approximation control logic now sets the next most significant bit (11 0000 0000b or
01 0000 0000b, depending on the previous result), and the VDAC s compared to Vin again. If the
input voltage is greater then VDAC, then the bit remains set; otherwise it is cleared. This process is
repeated until all ten bits have been tested, at which stage the result of the conversion is held in the
successive approximation register. The conversion takes four machine cycies per bit,

The end of the 10-bit conversion is flagged by control bit ADCCON.4 (ADCI). The upper 8 bits of the
result are held in special function register ADCH, and the two remaining bits are held in ADCCON.7
(ADC.1) and ADCCON.6 (ADC.0). The user may ignore the two least significant bits in ADCCON and
use the ADC as an 8.bit converter (8 upper bits in ADCH). In any event, the total actual conversion
time Is 52 machine cycles. ADCI will be set and the ADCS status flag will be reset 52 cycles after the
ADCS is set. Control bits ADCCON.0 and ADCCON.1 are used to control an analeg multiplexer which
selects one of 4 analog channels. An ADC conversion in progress is unaffected by an external or
software ADC start. The result of a completed conversion remains unaffected provided ADCI = logic 1,
a new ADC conversion already in progress is aborted when the idle or power down mode is entered.
The result of a completed conversion (ADCI = legic 1) remains unaffected when entering the idle
mode.
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Figure 24-1- Successve Approoomation ADC

24.1 ADC Resolution and Analog Supply:

The ADC circuit has its own supply pins (AVDD and AVSS) and one pins (Vref+) connected to each
end of the DAC's resistance-ladder that the AVDD and Vref+ are connected to VDD and AVSS is
connected to VSS. The ladder has 1023 equally spaced taps, separated by a resistance of “R". The
first tap is located 0.5%R above AVSS, and the last tap is located 0,.5%R below Vref+. This gives a total
ladder resistance of 1024xR. This structure ensures that the DAC Is monotonic and results in a
symmefrical quantization error,

For input voltages between VSS and [(Vref+) + ¥z LSB], the 10-bit result of an A/D conversion will be
00000000008 = QDOH. For input voitages between [(Vref+) - 3/2 LSB] and Vref+, the result of a
conversion will be 11111111118 = 3FFH. Vref+ and AVSS may be between AVDD + 0.2V and VSS —
0.2 V. Vref+ should be positive with respect to VSS, and the input voitage (Vin) should be between
Vref+ and VSS.

The result can atways be calculated from the following formua:

Vin
or Resuit = 1024 «
Vref + VDD

Result = 1024 «
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3% Analog Viels AVDD

Input
ADC3PO.8) ——» Multiplexer

10-bits
ADC Block

Foruld 0 |
1~ .z . o, E

RC_CLKI2 1 5
ADCEN ; AVSS ¢

RCCLK i)

Vss

Figura 24-2- The ADC Block Diagram
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25 12C SERIAL CONTROL

The 12C bus uses two wires (SDA and SCL) to transfer information between devices connected to the
bus. The main features of the bus are:

- Bidirectional data transfer between masters and slaves

— Multimaster bus (no central master)

— Arbitration between simultaneously transmitting masters without corruption of senal data on the bus
— Serial clock synchronization allows devices with different bit rates to communicate via one senal bus

— Serlal clock synchronization can be used as a handshake mechanism to suspend and resume serial
transfer

- The I12C bus may be used for test and diagnostic purposes

-yt START START ETOP

ra - N

soA / /

Z ) y g g ——

.- !
— Aow — _

SCL | e "NJ .
. e oG s

-
e S our

Figure 25-1 12C Bus Timing

The device's on-chip 12C logic provides the seral interface that meets the 12C bus standard mode
specification. The 12C logic handles bytes transfer autonomously. It also keeps track of serial
transfers, and a status reqgister (I2STATUS) reflects the status of the 12C bus.

The 12C port, SCL and SDA are at P1.2 and P1.3. When the /O pins are used as 12C port, user must
set the pins to logic high in advance, When 12C port is enabled by setting ENS to high, the internal
states will be controlled by I2CON and 12C logic hardware. Once a new status code is generated and
stored in 1I2STATUS, the 12C interrupt flag (S1) will be set automatically. If both EA and EI2C are also
in legic high, the 12C interrupt is requested. The 5 most significant bits of I2STATUS stores the internal
state code, the lowest 3 bits are always zero and the content keeps stable until S| is cleared by
software.

25.1 SIO Port

The SIO port is a serial /O port, which supports all transfer modes from and to the I12C bus. The
SIO port handles byte transfers autonomously. To enable this port, the bit ENS1 in I2CON
should be set to ‘1. The CPU interfaces to the SIO port through the following six special
function registers: I2ZCON (control register, COH), I2STATUS (status register, BDH), I2DAT (data
register, BCH), IZADDR (address registers, C1H), 12CLK (clock rate register BEH) and I2TIMER
(Timer counter register, BFH). The SIO H/W interfaces to the I2C bus via two pins: SDA (P1.3,
serial data line) and SCL (P1.2, serial clock line). Pull up resistor is needed for Pin P1.2 and
P1.3 for 12C operation as these are 2 open drain pins.
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25.2 The 12C Control Registers:

The 12C has 1 control register (I2CON) to control the transmit'receive flow. 1 data register (I2DAT) to
buffer the Tx/Rx data, 1 status register (I2STATUS) to catch the state of Tx/Rx, recognizable slave
address register for slave mode use and 1 clock rate control block for master mode to generate the
variable baud rate.

25.2.1 The Address Registers, I2ZADDR

I12C port is equipped with one slave address register. The contents of the register are irrelevant when
I12C is in master mede. In the slave mode, the seven most significant bits must be loaded with the
MCU's own slave address. The [2C hardware will react if the contents of I2ZADDR are matched with
the received slave address.

The 12C ports support the “General Call" function. If the GC bit is set the 12C port1 hardware will
respond to General Call address (00H). Clear GC bit to disable general call function.

When GC bit is set, the 12C is in Slave mode, it can be received the general call address by 00H
after Master send general call address to 12C bus, then it will follow status of GC mode. If it is
in Master mode, the AA bit must be cleared when it will send general call address of 00H to 12C
bus.

25.2.2 The Data Register, 12DAT

This register contains a byte of serial data o be transmitted or a byte which has just been received.
The CPU can read from or write to this 8-bit directly addressable SFR while it is not in the process of
shifting a byte, This occurs when SIO is in a defined state and the serial interrupt flag (SI) s set. Data
in I2DAT remains stable as long as SI bit is set. While data is being shifted out, data on the bus is
simultanecusly being shifted in; I2DAT always contains the last data byte present on the bus. Thus, in
the event of arbitration lost, the transition from master transmitter to slave receiver is made with the
correct data in 12DAT,

I2DAT and the acknowledge bit form a 9-bit shift register, the acknowledge bit is controlled by the SIO
hardware and cannot be accessed by the CPU. Serial data is shifted through the acknowledge bit into
I2DAT on the nising edges of serial clock pulses on the SCL line. When a byte has been shifted into
I2DAT, the serial data is available in I2DAT, and the acknowledge bit (ACK or NACK) is returned by
the control logic during the ninth clock pulse. Serial data is shifted out from IZDAT on the falling edges
of SCL clock pulses, and is shifted into [2DAT on the rising edges of SCL clock pulses.

12C Data Register:

I2DAT.7 | 1I2DAT.6 | 12DAT.5 | 120AT.4 | I2DAT.3 | I12DAT.2 | 12DAT.1 | 12DAT.0
- shifting direction -

- Jon -
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25.2.3 The Control Register, 2CON

The CPU can read from and write to this 8-bit, directly addressable SFR. Two bits are affected by
hardware; the Sl bit is set when the 12C hardware requests a serial interrupt, and the STO bit is
cleared when a STOP condition is present on the bus. The STO bit Is also cleared when ENS ="0".

ENSI Set to enable |12C serial function block. When ENS=1 the 12C serial function enables. The
port latches of SDA1T and SCL1 must be set to logic high.

STA 12C START Flag. Setting STA to logic 1 to enter master mode, the 12C hardware sends a
START or repeat START condition to bus when the bus is free.

STO 12C STOP Flag. In master mode, sefting STO to transmit a STOP condition to bus then

12C hardware will check the bus condition if a STOP condition is detected this flag will be
cleared by hardware automatically. In a slave mode, setting STO resets |2C hardware to
the defined "not addressed” slave mode. This means it is NO LONGER in the slave
receiver mode to receive data from the master transmit device.

Sl 12C Port 1 Interrupt Flag. When a new SIO state is present in the S1STA register, the SI
flag is set by hardware, and if the EA and EI2C bits are both set, the 12C1 interrupt is
requested. S| must be cleared by software.

AA Assert Acknowledge control bit. When AA=1 prior to address or data received, an
acknowledged (low level to SDA) will be returned during the acknowledge clock pulse on
the SCL line when 1.} A slave is acknovwiedging the address sent from master, 2.) The
receiver devices are acknowledging the data sent by transmitter. When AA=0 prior to
address or data received, a Not acknowledged (high level to SDA) will be returned during
the acknovledge clock pulse on the SCL line.

25.2.4 The Status Register, I2STATUS

I2STATUS is an 8-bit read-only register, The three least significant bits are always 0. The five most
significant bits contain the status code. There are 23 possible status codes. When 12STATUS contains
F8H, no serial interrupt is requested. All other 1I2ZSTATUS values correspond to defined SIO states.
When each of these states is entered, a status interrupt is requested (S| = 1), A valid status code is
present in I2ZSTATUS one machine cycle after Sl is set by hardware and is sfill present one machine
cycle after S| has been reset by software.

25.2.5 The I12C Clock Baud Rate Bits, I2CLK
The data baud rate of I2C s determines by 12CLK register when SIO is in a master mode. It is not

important when SIO is in a slave mode, In the slave modes, SIO will autematically synchronize with
any clock frequency up to 400 KHz from master 12C device.

The data baud rate of 12C setting is Data Baud Rate of I2C = Fcpu / (I2CLK+1). The Fcpu=Fosc/4. If
Fosc = 16MHz, the I12CLK = 40(28H), so data baud rate of 12C = 16MHZ/(4X (40 +1)) =
97 56Kbits/sec. The block diagram is as below figure.
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25.3.4 Slave Transmitter Mode

The first byte is received and handied as in the slave receiver mode. However, in this mode, the
direction bit will indicate that the transfer direction is reversed. Serial data is transmitted via SDA while
the serial clock is input through SCL, START and STOP conditions are recognized as the beginning
and end of a serial transfer.

25.4 Data Transfer Flow in Five Operating Modes

The five operating modes are. Master/Transmitter, Master/Receiver, Slave/Transmitter,
Slave/Receiver and GC Call. Bits STA, STO and AA in 1I2CON register will determine the next state of
the SIO hardware after Sl flag Is cleared. Upon complexion of the new action, a new status code will
be updated and the Sl flag will be set, If the 12C interrupt confrol bits (EA and EI2C) are enable,
appropriate action or software branch of the new status code can be performed in the Interrupt service
routine,

Data transfers in each mode are shown in the following figures.

*** Legend for the following five figures:
——, Softwere’s acoess o S1DAT with respect 1o "Expeciad nest adior™
Last state —mﬁ-m (1) Deta byte will be trangritted:
Lagtatonisdone —» o e Scftware should koad the data byte (1o be transmitted)
| itoS1D\deuewnS1Cx)?gﬂrgism
l (2) SLA*W(R) will be transmittect

Software should koad the SLAWR (lo be transmitted)
- Into S1DAT before new S100N setting is done.
Nest seting n SICON ——»  (STASTOSAN=0.00)  (3) Data byte will be receved:
. o Sasvwiteraemtes, | Software can read the received data byte from S1DAT
Bpeced ned adion —<| 1y atersed | whieanewstale s entered

Newstate >
. o o SUASW hees beon transmitied,
next acton IS done — < | ™ e been recetved

v

Figure 25-3 Legen for the following four Sgures
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26 ICP(IN-CIRCUIT PROGRAM) FLASH PROGRAM

The contexts of flash in N7SE825 series are empty by default. User must program the flash EPROM
by external Writer device or by ICP (In-Circuit Program) tool.

In the ICP tool, the user must take note of ICP’s program pins used In system board. In some
application circuits, the pins are located at P1.5, P04 and P05, as below figure. During ICP
programming, P1.5 must be set to high voltage (~10.5V), and keeping this voltage to update code,
data and/or configure CONFIG bits. After programming completion, the high voltage of P1.5 should be
released. So, it is highly recommended user power off then power on after ICP programming has
completed on the system board,

Upon entry into ICP program mode, all pin will be set to quasi-bidirectional mode, and output to level
g L2

The N7SEB25 series support programming of Flash EPROM (16K/8K/4K/2K bytes AP Flash EPROM)
and NVM data memory (256 bytes). User has the option to program the AP flash and NVM either

individually or both.
e P Conseclor durgery)
s PINFST Y B
® . = e ® O Toupicsion
[ o+ 2 AN——@ @ Tophcticn
211 Oita TN - |- I & T
Programmer ° v L ] AN @ Texgbaton
L ﬂ’I
7 y
N7SEf2x System Board
Note:
1. Circuiry soparaton s apnonally needed betwesn ICP and apphication dunng ICP operaton
2. Resstor s optorsd by apphoation
3 Voltaga of P15 s up to about 1TV during ICP peration

Figure 26-1° Apphcabon Cirouit of ICP
Note: 1. When using ICP to upgrade code, the P1.5, P04 and P05 must ba taken within design system board
2 Ntupmgmnlnsmdbylcp 10 Suggest system power must power off snd remove ICP connactor than pawer

3. n ic recommended that user performs erase function and programming configure bits continuously
without any interruption.
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27 CONFIG BITS

[ 1 MTULE2S zores have bano COMEIG Ditg (COMERZ, COMEIGE that must bs defire 20 powner up
and can not be sat after tne orogramn stam of exscdticn. Those featuras are canfige red thraugh tne use
af to fash EFRECM bytes. aad the flash EPROM can 2e predgramesed and verifisd repeatedly  Lintil
the code inside the Flash EFRCM is confirmed O, the code san be proiectec. The arotecsion of fash

EPEOM (CONFIE2; and thoese operations on T are descibac below, The data of these bytes nay be
read by the RWMOWE inshucdiaor at the address=s

271 CONFIGA
CONFIG 1 :

7T B 5 4 3 2 1 0
. RPD  PRHI BCV . - Fasol FoscO CONFIG Bit

RPT: Resei Fin Oisable Bit.

PRYI: Fart Resat Hicgh or Law Bit,
GO Biownoul svollage scleel Bil.
Foscl: CPU ossillater wpe select Bit 1.
Faset: GPU oacillatsr wpe select Bit Q.

CONFIG Register 1

BIT | HAME FUNGTION

T - Rgrec],

Raset Fin Disabile bit:

B RHL | @ Lnable Besct function of Pin 1.5,

1: Dieable Raset fnction of Fin .40, and it tz be Ls2d as aninact part pin.
FPort Raset H ghoar Low bit:

& FRHI | O: Port raset to low siate.

71 Pt rzzat dohigh stedea.

Erocwnaut Vo tage Salect oit;
4 B 0: Browrout detect voltzge is 3.8,
T, Browrgul deleol wollgge: & 28N,
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Giethinzd
BIT | NAME FUNCTION
2 - Raserved.
2 - Raserved.
1 Fasci CPU Cscillater Type Select bit 1
C Fasel | CPU Cecillater Type Select bit O
Oscillazor Configuration Bitz:
FOSCY FOsCO OSC SOURCE
aJ a L He — Z0MH: cryslal
1 1 Irtaraal BC Cacillatar
1 i Resared
1 1 Futernal Gszillatgr in XTALA
272 CONFIGZ
CONFIG 2
3 5 5 4 3 pi 1 0
7O - - : - - - CONFIG Bit

CT 1GKEBEMEZK Flash EPROM Code Lock Sit.
CE: 256 byt Data Lock BlL

COMFIG Register 2

C7l1ekE KAERZK Flagh EPROM Lock Lit

Thig b lis uged L probecl the cuglomenr's aogram coda, Lmey be sal alles he programmern linishes
the program ning aad verfies sequence Uane his hif is 56t 1 login @ koth the Fles FPROM cas
and COMNFIE Raaisless car not ba seoassed szin.

f: 258 byte Data Flash EPROM Lock bit

Taiz B1is uzed o protect the cusiomer's data code It may a8 set after the progran-mer finiskes the
prograrramirg 2o venities saguence. Onea this Btis set to legic C, both the deta Flasa EPROM zine
COMFIG Registers can nat be acceased anain

Sepblioation Settense Dader S 05 2000
e Roavivdon 02
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BIT7 | BIT6 FUNCTION DESCRIPTION

Both security of 16KB/8KB/4KB/2KB program code and 256 Bytes data area
are unlocked. They can be erased, programmed or read by Writer or ICP.

The 16KB/I8BKB/4KB/2KB program code area is locked. It can't be read by Writer

or ICP.
1 0 Don't support (Invalid).
0 0 Both security of 16KB/8KB/4KB/2KB program code and 256 Bytes data area

are locked, They can't be read by Writer or ICP.

- 118 -
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28 ELECTRICAL CHARACTERISTICS

28.1 Absolute Maximum Ratings

SYMBOL PARAMETER MIN MAX UNIT
DC Power Supply VDD-VSS 0.3 +7.0 v
Input Voltage VIN VSS-0.3 VDD+0.3 \")
Operating Temperature TA 40 +85 °C
Storage Temperature Tst -55 +150 °C
Maximum Current into Voo - 120 mA
Maximum Current out of Vee 120 mA
Maximum Current suck by a 25 mA
1/0 pin
Maximum Current sourced by 25 mA
a l/0 pin
Maximum Current suck by 75 mA
total YO pins
Maximum Current sourced by 75 mA
total /O pins

Note: Exposure to condions beyond those ksted under absolute msapamum ratings may adversely affects the it and rekability
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28.2 DC ELECTRICAL CHARACTERISTICS
(Vez = OV, Ta =-40-85¢ C, urfeess oferwme spechied; Typical vakae s test at TA-25¢ C)

—

SPECIFICATION
PARAMETER SYMBOL s TEST CONDITIONS
MIN, TYP. | MAX. |UNIT
27 55 y Vo=4.5V ~ 5.5V @ 20MH2
' : ~55V@1
o - Vs Vpos2.7V ~ 5,5V @ 12MHz
10 55 Pregram and erase Data
> d Flash.
No load, /RST = Vge.Voo=
1 2 | mA | 5ov@20MHz
loon
No load, /RST = Vag, Vo=
5.6 & mA | 30v @ 12MHz
Operating Current
: load. /RST = Vpa, Run NOP
oo
Voo = 3.0V @ 12MHz. No
.8 i MA | |oad. IRST = Voo, Run NOP
No lead., Voo = 5.5V
. 1
e 11.5 ) mA @ 20MHz
e No load, V 3.0V
. VDo = 9.
5 o = @ 12MHz
No lead, Voo = 5.5V
teaow : 10| ¥ | @ Disable BOV function
Power Down Current
1 10 A No load, Voo = 3.0V
@ Disable 8OV function
Input Current PO, P1, P2 It -£0 ) +15 pA | Voo =55V, 0<Vi<Voo
Input Current /RST Y Inz 55 45 -30 uA | Voo = 5.5V, Va=0.45V
Input Leakage Current 3 = =
PO, P1, P2 (C Drain) ik 10 +10 A Voo =55V, 0<Vu<Voo
Logic 1 to O Transition y
Cuxtent PO, P1, P2 I -500 - 200 | pA | Voo=55V, VIN2OV
Input Low Voitage PO, Viny 0 - 08 Vv Vpo =45V
P1.P2
(m W) 0 - 0e vV Vm =30V
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DC ELECTRICAL CHARACTERISTICS, continued

SPECIFICATION
PARAMETER SYMBOL . — — TEST CONDITIONS
Input Low Voltage 0 - 08 V | Vo=45V
XTALA™ e 0 = 04 | V |Veo=30v
Voo =
3.5 - v Voo = 5.5V
Input High Voitage Via +0.2 o
XTAL1 Ve
24 3 fd) v | V=30V
Voo
v 24 - v Voo = 6.5V
input High Voitage PO, b +0.2 vo
P1. P2 (TTL input) Voo :
20 - +0.2 v Voo = 3.0V
Negative going threshoid
(Schmitt § y Vis 05 0.3Voo v
Positive going threshold Voot.
(Sehmitt input) Ve | 0.7Voo 5 v
Hysteresis voltage Viy 02Vye v
Source Current PO, P1,
P2 = =
(Quasi-bidirectional laes -180 -230 -3580 uA Voo = 4.5V, Vg =24V
Mode)
Sink Current PO, P1, P2
(Quasi-bidirectional lskz 13 23 24 mA | Voo = 4.5V, Vs = 045V
Mode)
Output Low Voltage PO, - 05 09 v Voo = 4.5V, Io. = 20 mA
P1,. P2 Voo
(PUSH-PULL Mode) - 0.1 0.4 V | Veo=27V,lm=32mA
Output High Voltage PO, 24 34 : V | Voo =45V, low = -16maA
P1,. P2 Vet
(PUSH-PULL Mode) 1.9 24 - Vv Voo = 2.7V, low = -3.2mA
o ey Voas | 24 | - | 27 | v |TA=Oto70°C
Brownout voltage with
5.0V/20MHz XTAL
Brown-Cut Current 1 mA
P1.5 (RST) tie to VDD
Brown-Out Current + 90 WA 5.0V/20MHz XTAL
Power saving P1.5 (RST) tie to VDD
Comparator Reference
Volt Vref 1.02 1.20 1.31 Vv

Notes: "1 /RST pin is a Schimitt ingeer sput.
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*2_ XTALY is a CMOS input
*3. Pirs of PO, P1 and P2 can source a transition cument when Mey are being extemally diven from 1 o 0 The
transition current reaches s maximum value when Vin approomates to 2V

28.3 The ADC Converter DC ELECTRICAL CHARACTERISTICS
(VOD=YSS5 = 3.0-5Y, TA = -40-85"C, Fosc = 2MHz, unkess ofenwse speciied |

PARAMETER SYMBOL S TICATEN TEST CONDITIONS
MIN. | TYP. | MAX, |UNIT
Analog input AVIN Vie02 Veet0 2 v
ADC clock ADCCLK | 200KHz SMHz Hz | ADC circuit input clock
Conversion fime tc S20ec™ us
Differential non-linearity DNL A1 - “1 LSB
Integral non-linearity INL 2 - +2 LSB
Offset error Ofe A - +1 LSB
Gain error Ge - - 1 %
Absolute voltage error Ae 3 - +3 LSB

Notes: 1 tADC: The pesiod time of ADC input dock

28.4 The COMPARATOR ELECTRICAL CHARACTERISTICS
(VDO=SS = 10-5V, TA = 40-85°C, Fos: = 20MHz, unkess ofenwise speciied )

SPECIFICATION TEST
PARAMETER SYMBOL
MIN. | TYP. | max. |uniT | CONDITIONS

Common mode range
comparator inputs Vea 0 Voo03 | V
Common mode rejection ratio CMRR -50 dB
Response time tps - 30 100 ns
Comparator enable 1o output i
valid time ten ! o | .
Input leakage current,
comparator Iy -10 0 10 uA | 0=V <Vpo

28.5 AC ELECTRICAL CHARACTERISTICS
—~q

terol
teicH

_/—:1\+ i

-

N,

tescL < Lepex

Note Dufy cyche is 50%




NT79E825A/824A/823A/822A Data Sheet

NnNUVOTON
——

28.6 EXTERNAL CLOCK CHARACTERISTICS

PARAMETER SYMBOL MIN. TYP. MAX. UNITS NOTES
Clock High Time tonex 125 - nS
Clock Low Time toiex 125 - ns
Clock Rise Time toLcn - - 10 nS
Clock Fall Time tonce - - 10 nS
28.7 AC SPECIFICATION
PARAMETER SYMBOL |VARIABLE CLOCK MIN, VARIABLE CLOCK MAX, | UNITS
Oscillator Frequency Mo 0 20 MHz
28.8 Internal RC OSC Specification
Parameter Specification (reference) Test Conditions
Min. Typ. Max. Unit
On-chip RC osciltator - + 50% - % vg.;g TV~5.5V, TA = .40°C
28.9 TYPICAL APPLICATION CIRCUITS
CRYSTAL Cc1 c2 R
4MHz ~ 20 MHz without without without

The above table shows the reference values for crystal applications.

xXTALY

"*—*c"—ﬁ
R = —1
TS
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29 PACKAGE DIMENSIONS

29.1 20-pin SSOP

LT =

@ 1
Y 5

SEATING PLA NEN { SEATING FLANE
=
b

DETAIL A

0.05 | v | ewme | 0.002

(055 | 0.75 | 0.95 | 0.021] 0.030] 0.037
| o 2K | e | 0050 —
— | | ()10 | — a— 0004
o —_—— 8 : o —

Figure 29.1° 20-Pin SSOP
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29.2 20-pin SOP

1

RRARAAARAT 7

L

EEETEERET

k-

N

8 g S—( S— So— g S— f—| ) S— ) — S— A
=l 4l 71
SEATING R - e ire LT e eTgee 1 SATEE FLaE
o B B0 fer| &

4

Coztrol demenstcas are in milooters |

o DINESEDS D0 W DONEXSDON 1IN TICE
ke K. . 3, W2,
A 2.8 2.8 Ry 2.6
A P 3,3 0,064 130
E R 5.5}
c 3 L3 :. 013
£ A 7.& LA
2 3.6 <. R EEH
e SBT3 v 0%
Bp C.te 3.€ T [
b —_— — |y
2 | A2 | L3
0" 0
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29.3 20-pin DIP

D
£ ™ Y Y Y o

O

L.'_rJluJLuJLquuJLquuJLJJLuJL;J

.._,._3. E

|

it . H—— F
jﬁf -

Demensicn In Inch Dimension In men

- Min | Nom | Max | Min |Nom | Max
A _— — jars | — — | 445
As 0000 | — | — |exs —_ | —
A: 0125 |0120 (0435 318 | 330 |343
B 0016 |00 |0022 |04 |04 | 056
B: 0056 [0oe0 |oome [ 147 |1m | 1m
c 0008 0010 |00 [020 |02 | D36
D — |1026 (1040 | — |mo08 | M
= 0250 | 0300 (0310 | 737 | 762 | 787
E: 0245 (0250 |0265 | 622 | 636 | 68
e 0090 (0100 [D10 | 220 | 254 | 279
L 0120 (0130 [0180 | 305 | 330 | 356
a 0 — | 15 [ — | 15
e 0335 (0385 (0375 | 861 [9p2 | 953

_s — — 0075 | — — | 19

Fagure 26-2° 200 PDIP 300ml
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30 REVISION HISTORY

VERSION DATE PAGE DESCRIPTION
Al Dec. 03, 2009 - Initial Issued

A2 Aug. 05, 2010 | Page 124 | Modify SSOP20 Package.

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.

FRlae ot tha! S (arg end SaciLaldnid ave SIle0? N0 COSNEY miTouw! Ao
AD ¥ oo oF procAcs B! COMDANTAYT M orn g o0 M Olaen ey D0 A2 I ASonCTIFe oMy
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