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Pin Name Type | Description

P3.0:7 /O | Port3:
Is an 8-bit bi-directional I/O port with internal pull-ups. Port 3 pins that have 1’s written to them are pulled high by the internal
pull-up transistors and can be used as inputs in this state. As inputs, Port 3 pins that are being pulled low externally will be a
source of current (1, , see section "Electrical Characteristic") because of the internal pull-ups.
The output latch corresponding to a secondary function must be programmed to one for that function to operate (except for
TxD and WR). The secondary functions are assigned to the pins of port 3 as follows:
P3.0/RxD:
Receiver data input (asynchronous) or data input/output (synchronous) of the serial interface
P3.1/TxD:
Transmitter data output (asynchronous) or clock output (synchronous) of the serial interface
P3.2/INTO:
External interrupt 0 input/timer 0 gate control input
P3.3/INT1:
External interrupt 1 input/timer 1 gate control input
P3.4/T0:
Timer 0 counter input
P3.5/T1/SS:
Timer 1 counter input
SPI Slave Select
P3.6/WR:
External Data Memory write strobe; latches the data byte from port 0 into the external data memory
P3.7/RD:
External Data Memory read strobe; Enables the external data memory.
It can drive CMOS inputs without external pull-ups.

P4.0:4 /O | Port4:

Is an 2-bit bi-directional I/O port with internal pull-ups. Port 4 pins that have 1’s written to them are pulled high by the internal
pull-ups and can be used as inputs in this state. As inputs, Port 4 pins that are being pulled low externally will be a source of
current (IIL, on the datasheet) because of the internal pull-up transistor.

The secondary functions are assigned to the 5 pins of port 4 as follows:

P4.0: Regular Port 1/0

P4.1: Regular Port 1/0

P4.2/MISO:

Master Input Slave Output of SPI controller

P4.3/SCK:

Serial Clock of SPI controller

P4.4/MOSI:

Master Ouput Slave Input of SPI controller

It can drive CMOS inputs without external pull-ups.
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AT89C51AC

Figure 11. External Data Read Waveforms
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Notes: 1. RD# signal may be stretched using MO bit in AUXR register.
2. When executing MOVX @Ri instruction, P2 outputs SFR content.

Figure 12. External Data Write Waveforms
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Notes: 1. WR# signal may be stretched using MO0 bit in AUXR register.
2. When executing MOVX @Ri instruction, P2 outputs SFR content.
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Table 9. Pin Conditions in Special Operating Modes

Mode

Port 0

Port 1

Port 2

Port 3

Port 4

ALE

PSEN#

Reset

Floating

High

High

High

High

High

High

Idle
(internal
code)

Data

Data

Data

Data

Data

High

High

ldle
(external
code)

Floating

Data

Data

Data

Data

High

High

Power-
Down(inter
nal code)

Data

Data

Data

Data

Data

Low

Low

Power-
Down
(external

code)

Floating

Data

Data

Data

Data

Low

Low
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Program/Code The AT89C51ACS3 implement 64K Bytes of on-chip program/code memory. Figure 20

Memory shows the partitioning of internal and external program/code memory spaces depending
on the product.

The Flash memory increases EPROM and ROM functionality by in-circuit electrical era-
sure and programming. Thanks to the internal charge pump, the high voltage needed for
programming or erasing Flash cells is generated on-chip using the standard VDD volt-
age. Thus, the Flash Memory can be programmed using only one voltage and allows In-
System Programming commonly known as ISP. Hardware programming mode is also
available using specific programming tool.

Figure 20. Program/Code Memory Organization

FFFFh FFFFh
64K Bytes 64K Bytes
internal external
Flash memory
EA =1 EA=0
0000h 0000h
38 AT89C51ACS m————————————————————
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Overview of FMO
Operations

Flash Registers (SFR)

FCON Register
Table 13. FCON Register
FCON Register (S:D1h)
Flash Control Register
7 6 5 4 3 2 1 0
FPL3 ‘ FPL2 | FPL1 ‘ FPLO FPS FMOD1 | FMODO | FBUSY
Bit Bit
Number | Mnemonic | Description
Programming Launch Command Bits
7-4 FPL3:0 | Write 5Xh followed by AXh to launch the programming according to FMOD1:0.
(see Table 16.)
Flash Map Program Space
When this bit is set:
3 FPS The MOVX @DPTR, A instruction writes in the columns latches space
When this bit is cleared:
The MOVX @DPTR, A instruction writes in the regular XDATA memory space
.~ | Flash Mode
2 FMOD1:0 | go6 Table 16.
Flash Busy
Set by hardware when programming is in progress.
0 FBUSY >
Clear by hardware when programming is done.
Can not be changed by software.
Reset Value= 0000 0000b

The CPU interfaces to the flash memory through the FCON register, AUXR1 register

and FSTA register.

These registers are used to map the column latches, HSB, extra row and EEDATA in
the working data or code space.

ATMEL
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Status of the Flash Memory

Selecting FMA1

Loading the Column Latches

ATMEL

Table 16. Programming Spaces

Write to FCON

FPL3:0 FPS FMOD1 FMODO | Operation
5 X 0 0 No action
A X 0 0 Write the column latches in user
User space
5 X 0 1 No action
Write the column latches in extra row
A X 0 1
Extra Row space
Hardware 5 X 1 0 No action
Security
Byte A X 1 0 Write the fuse bits space
Reset 5 X 1 1 No action
Columns
Latches A X 1 1 Reset the column latches

Notes: 1. The sequence 5xh and Axh must be executing without instructions between them
otherwise the programming is not executed (see Flash Status Register)
2. The sequence 5xh and Axh must be executed with the same FMODO FMOD1
configuration.
3. Interrupts that may occur during programming time must be disabled to avoid any
spurious exit of the programming mode.

The bit FBUSY in FCON register is used to indicate the status of programming.
FBUSY is set when programming is in progress.

The flash programming process is launched the second machine cycle following the
sequence 5xh and Axh in FCON. Thus the FBUSY flag should be read by sofware not
during the insctruction after the 5xh, Axh sequence but the the second instruction after
the 5xh, Axh sequence in FCON (See next example). FBUSY is cleared when the pro-
gramming is completed.

;'F
;* NAME: launch_prog

launch_prog:

MOV FCON, #050h

MOV FCON #0AO0h ; Flash Write Sequence

NOP ;Required time before reading busy flag
wait_busy:

MOV A,FCON

JB ACC.0,wait_busy

RET

The bit ENBOOT in AUXR1 register is used to map FM1 from F800h to FFFFh.
Any number of data from 1-byte to 128 Bytes can be loaded in the column latches. This

provides the capability to program the whole memory by byte, by page or by any number
of Bytes in a page. Data written in the column latches do not have to be in consecutive

4383D-8051-02/08



Reset the Column Latches

Error Reports

Flash Programming Sequence
Errors

ATMEL

Figure 27. Hardware Programming Procedure

Clear Mode
FCON = 00h

End Loading
Restore IT

Lo | End Programming
RestorelT

'

I
Flash Spaces |
Programming | v
¢ | Save and Disable IT
| EA=0
Save and Disable IT
EA=0 |
| Launch Programming
| FCON = 54h
FCON = 0Ch | FCON = A4h
Y |
Data Load | FBusy
DPTR = 00h | 5
ACC - Data Cleared?
Exec: MOVX @DPTR, A I
I
I
I
I
I

An automatic reset of the column latches is performed after a successful Flash
write sequence. User can also reset the column latches manually, for instance
to reload the column latches before writing the Flash. The following procedure is
summarized below.

+ Save and disable the interrupts.

» Launch the reset by writing the data sequence 56h followed by A6h in FCON
register (only from FM1).

* Restore the interrupts.

When a wrong sequence is detected, the SEQERR bit in FSTA register is set. Possible
wrong sequence are :

+ MOV FCON, 5xh instruction not immediately followed by a MOV FCON, Ax
instruction.

» A write Flash sequence is launched while no data were loaded in the column latches
The SEQERR bit can be cleared

* By software

* By hardware when a correct programming sequence is completed

When multiple pages are written into the Flash, the user should check FSTA for errors
after each write page sequences, not only at the end of the multiple write pages.
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Table 17. Program Lock Bit

Program Lock Bits

Security
level LBO | LB1 LB2 Protection Description

1 U u U | No program lock features enabled.

MOVC instruction executed from external program memory are
disabled from fetching code bytes from internal memory, EA is sampled
and latched on reset, and further parallel programming of the Flash is
disabled.

ISP and software programming with API are still allowed.

Writing EEprom Data from external parallel programmer is disabled but
still allowed from internal code execution.

Same as 2, also verify through parallel programming interface is
disabled.

Writing And Reading EEPROM Data from external parallel programmer
is disabled but still allowed from internal code execution..

4 U U P | Same as 3, also external execution is disabled

Program Lock bits
U: unprogrammed
P: programmed

WARNING: Security level 2 and 3 should only be programmed after Flash and Core
verification.
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Table 22. Read MOVC A, @DPTR

FCON Regi
CON Register Hardware | External
Code Execution | FMOD1 | FMODO FPS ENBOOT DPTR FM1 FMO XROW Byte Code
0 0000h to FFFFh OK
0 0 X 0000h to F7FF OK
1
F800h to FFFFh Do not use this configuration
7Fh
0 1 X X 0000 to 00 oK
From FMO See
1 0 X X X OK
0 000h to FFFFh OK
1 1 X 0000h to F7FF OK
1
F800h to FFFFh Do not use this configuration
0000h to F7FF OK
1
0 F800h to FFFFh OK
0 0 0 X NA
1 X OK
1
0 X NA
From FM1 1 OK
(ENBOOT =1 0 1 X 0000h t02007|"|
0 See( ) NA
1 OK
1 0 X X
0 NA
1 OK
1 1 X 000h to FFFFh
0 NA
External code :
EA=0 or Code X 0 X X X OK
Roll Over
1. For DPTR higher than 007Fh only lowest 7 bits are decoded, thus the behavior is the same as for addresses from 0000h to
007Fh
2. For DPTR higher than 007Fh only lowest 7 bits are decoded, thus the behavior is the same as for addresses from 0000h to
007Fh

ATMEL 55
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Registers

4383D-8051-02/08

For slaves A and B, bit 2 is a don’t care bit; for slave C, bit 2 is set. To communicate with
all of the slaves, the master must send an address FFh. To communicate with slaves A
and B, but not slave C, the master can send and address FBh.

Table 25. SCON Register

SCON (S:98h)
Serial Control Register

7 6 5 4 3 2 1 0
| FE/SMO ‘ SM1 | SM2 REN TB8 RB8 I RI
Bit Bit

Number | Mnemonic | Description

Framing Error bit (SMOD0=1)
7 FE Clear to reset the error state, not cleared by a valid stop bit.
Set by hardware when an invalid stop bit is detected.

Serial port Mode bit 0 (SMODO0=0)

SMo Refer to SM1 for serial port mode selection.
Serial port Mode bit 1
SMO0 SM1 Mode Baud Rate
6 SMH 0 0 Shift Register Fyqa /12 (or Fya /6 in mode X2)
0 1 8-bit UART  Variable
1 0 9-bit UART  Fyqa /64 Or Fyqa /32
1 1 9-bit UART  Variable

Serial port Mode 2 bit/Multiprocessor Communication Enable bit
5 SM2 Clear to disable multiprocessor communication feature.
Set to enable multiprocessor communication feature in mode 2 and 3.

Reception Enable bit
4 REN Clear to disable serial reception.
Set to enable serial reception.

Transmitter Bit 8/Ninth bit to transmit in modes 2 and 3
3 TB8 Clear to transmit a logic 0 in the 9th bit.
Set to transmit a logic 1 in the 9th bit.

Receiver Bit 8/Ninth bit received in modes 2 and 3
2 RB8 Cleared by hardware if 9th bit received is a logic 0.
Set by hardware if 9th bit received is a logic 1.

Transmit Interrupt flag
Clear to acknowledge interrupt.

1 T Set by hardware at the end of the 8th bit time in mode 0 or at the beginning of the
stop bit in the other modes.
Receive Interrupt flag

0 RI Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode 0, see Figure 33. and
Figure 34. in the other modes.

Reset Value = 0000 0000b
Bit addressable

ATMEL 2
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ATMEL

Table 26. SADEN Register

SADEN (S:B9h)
Slave Address Mask Register

7 6 5 4 3 1
Bit Bit

Number | Mnemonic | Description
7-0 Mask Data for Slave Individual Address

Reset Value = 0000 0000b
Not bit addressable

Table 27. SADDR Register

SADDR (S:A9h)
Slave Address Register

7 6 5 4 3 1
Bit Bit

Number | Mnemonic | Description
7-0 Slave Individual Address

Reset Value = 0000 0000b
Not bit addressable

Table 28. SBUF Register

SBUF (S:99h)
Serial Data Buffer

7 6 5 4 3 1
Bit Bit

Number | Mnemonic | Description
7-0 Data sent/received by Serial /0 Port

Reset Value = 0000 0000b
Not bit addressable

AT 8 C 51 A C 3 s —
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Table 29. PCON Register

PCON (S:87h)
Power Control Register

7 6 5 4 3 2 1 0
| SMOD1 ‘ SMODO | - POF GF1 GFO PD IDL
Bit Bit

Number | Mnemonic | Description

Serial port Mode bit 1

7 SMOD1 Set to select double baud rate in mode 1, 2 or 3.

Serial port Mode bit 0
6 SMODO0 | Clear to select SMO bit in SCON register.
Set to select FE bit in SCON register.

5 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
Power-Off Flag

4 POE Clear to recognize next reset type.

Set by hardware when VCC rises from 0 to its nominal voltage. Can also be set
by software.

General-purpose Flag
3 GF1 Cleared by user for general-purpose usage.
Set by user for general-purpose usage.

General-purpose Flag
2 GFO Cleared by user for general-purpose usage.
Set by user for general-purpose usage.

Power-Down mode bit
1 PD Cleared by hardware when reset occurs.
Set to enter power-down mode.

Idle mode bit
0 IDL Clear by hardware when interrupt or reset occurs.
Set to enter idle mode.

Reset Value = 00X1 0000b
Not bit addressable

ATMEL e
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Timers/Counters

Timer/Counter
Operations

Timer 0

ATMEL

The AT89C51AC3 implements two general-purpose, 16-bit Timers/Counters. Such are
identified as Timer 0 and Timer 1, and can be independently configured to operate in a
variety of modes as a Timer or an event Counter. When operating as a Timer, the
Timer/Counter runs for a programmed length of time, then issues an interrupt request.
When operating as a Counter, the Timer/Counter counts negative transitions on an
external pin. After a preset number of counts, the Counter issues an interrupt request.
The various operating modes of each Timer/Counter are described in the following
sections.

A basic operation is Timer registers THx and TLx (x = 0, 1) connected in cascade to
form a 16-bit Timer. Setting the run control bit (TRx) in TCON register (see Figure 30)
turns the Timer on by allowing the selected input to increment TLx. When TLx overflows
it increments THx; when THx overflows it sets the Timer overflow flag (TFx) in TCON
register. Setting the TRx does not clear the THx and TLx Timer registers. Timer regis-
ters can be accessed to obtain the current count or to enter preset values. They can be
read at any time but TRx bit must be cleared to preset their values, otherwise the behav-
ior of the Timer/Counter is unpredictable.

The C/Tx# control bit selects Timer operation or Counter operation by selecting the
divided-down peripheral clock or external pin Tx as the source for the counted signal.
TRx bit must be cleared when changing the mode of operation, otherwise the behavior
of the Timer/Counter is unpredictable.

For Timer operation (C/Tx# = 0), the Timer register counts the divided-down peripheral
clock. The Timer register is incremented once every peripheral cycle (6 peripheral clock
periods). The Timer clock rate is Fpegr/6, i.e. Fogc/12 in standard mode or Fqge/6 in X2
mode.

For Counter operation (C/Tx# = 1), the Timer register counts the negative transitions on
the Tx external input pin. The external input is sampled every peripheral cycles. When
the sample is high in one cycle and low in the next one, the Counter is incremented.
Since it takes 2 cycles (12 peripheral clock periods) to recognize a negative transition,
the maximum count rate is Fper/12, i.e. Fogo/24 in standard mode or Fogs/12 in X2
mode. There are no restrictions on the duty cycle of the external input signal, but to
ensure that a given level is sampled at least once before it changes, it should be held for
at least one full peripheral cycle.

Timer 0 functions as either a Timer or event Counter in four modes of operation.
Figure 35 to Figure 38 show the logical configuration of each mode.

Timer 0 is controlled by the four lower bits of TMOD register (see Figure 31) and bits 0,
1, 4 and 5 of TCON register (see Figure 30). TMOD register selects the method of Timer
gating (GATEO), Timer or Counter operation (T/C0#) and mode of operation (M10 and
MO00). TCON register provides Timer 0 control functions: overflow flag (TF0), run control
bit (TRO), interrupt flag (IEO) and interrupt type control bit (ITO).

For normal Timer operation (GATEO = 0), setting TRO allows TLO to be incremented by
the selected input. Setting GATEO and TRO allows external pin INTO# to control Timer
operation.

Timer 0 overflow (count rolls over from all 1s to all 0s) sets TFO flag generating an inter-
rupt request.

It is important to stop Timer/Counter before changing mode.

66 AT 8 C 51 A C 3 s —
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Table 31. TMOD Register

TMOD (S:89h)
Timer/Counter Mode Control Register

7 6 5 4 3 2 1 0
| GATE1 ‘ CTi# | M11 Mo1 GATEO C/To# M10 Moo
Bit Bit

Number | Mnemonic | Description

Timer 1 Gating Control Bit
7 GATE1 Clear to enable Timer 1 whenever TR1 bit is set.
Set to enable Timer 1 only while INT1# pin is high and TR1 bit is set.

Timer 1 Counter/Timer Select Bit
6 C/T1# | Clear for Timer operation: Timer 1 counts the divided-down system clock.
Set for Counter operation: Timer 1 counts negative transitions on external pin T1.

5 M11 Timer 1 Mode Select Bits
Mi11 MO1 Operating mode
0 0 Mode 0: 8-bit Timer/Counter (TH1) with 5-bit prescaler (TL1).
Mode 1: 16-bit Timer/Counter.
Mode 2: 8-bit auto-reload Timer/Counter (TL1) ™"
Mode 3: Timer 1 halted. Retains count

4 MO ?
]

- =

Timer 0 Gating Control Bit
3 GATEOQO | Clear to enable Timer 0 whenever TRO bit is set.
Set to enable Timer/Counter 0 only while INTO# pin is high and TRO bit is set.

Timer 0 Counter/Timer Select Bit
2 C/To# | Clear for Timer operation: Timer 0 counts the divided-down system clock.
Set for Counter operation: Timer 0 counts negative transitions on external pin TO.

Timer 0 Mode Select Bit

1 M10 M10 MO0 Operating mode
0 0 Mode 0: 8-bit Timer/Counter (THO) with 5-bit prescaler (TLO).
0 1 Mode 1: 16-bit Timer/Counter.
1 0 Mode 2: 8-bit auto-reload Timer/Counter (TL0) @

0 Moo 1 1 Mode 3: TLO is an 8-bit Timer/Counter

THO is an 8-bit Timer using Timer 1’s TR0 and TFO bits.

1. Reloaded from TH1 at overflow.
2. Reloaded from THO at overflow.

Reset Value = 0000 0000b

ATMEL n
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Watchdog Timer

Figure 42. Watchdog Timer

4383D-8051-02/08

AT89C51AC3 contains a powerful programmable hardware Watchdog Timer (WDT)
that automatically resets the chip if it software fails to reset the WDT before the selected
time interval has elapsed. It permits large Time-Out ranking from 16ms to 2s @Fosc =
12MHz in X1 mode.

This WDT consists of a 14-bit counter plus a 7-bit programmable counter, a Watchdog
Timer reset register (WDTRST) and a Watchdog Timer programming (WDTPRG) regis-
ter. When exiting reset, the WDT is -by default- disable.

To enable the WDT, the user has to write the sequence 1EH and E1H into WDTRST
register no instruction in between. When the Watchdog Timer is enabled, it will incre-
ment every machine cycle while the oscillator is running and there is no way to disable
the WDT except through reset (either hardware reset or WDT overflow reset). When
WDT overflows, it will generate an output RESET pulse at the RST pin. The RESET
pulse duration is 96xTggc, Where Tpge=1/Fogc. To make the best use of the WDT, it
should be serviced in those sections of code that will periodically be executed within the
time required to prevent a WDT reset

Note:  When the Watchdog is enable it is impossible to change its period.

Fwd ] CPU and Peripheral
CLOCK +PS %6 |—® Clock

Fwd Clock

RESET - Decoder
WR
» Control
WDTRST
|
Enable
14-bit COUNTER 7-bit COUNTER
WDTPRG
Outputs

YYYVYYYY

RESET
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Watchdog Programming The three lower bits (S0, S1, S2) located into WDTPRG register permit to program the
WDT duration.

Table 42. Machine Cycle Count

S2 S1 SO0 Machine Cycle Count
0 0 0 214 .1
0 0 1 2151
0 1 0 2161
0 1 1 217 .1
1 0 0 218 4
1 0 1 2191
1 1 0 2201
1 1 1 221 1

To compute WD Time-Out, the following formula is applied:

Fwd

FTime — Out=
Svalue

122" x2 )= 1)

Note:  Svalue represents the decimal value of (S2 S1 S0)
The following table outlines the time-out value for Foscyra = 12 MHz in X1 mode

Table 43. Time-Out Computation

S2 S1 SO Fosc = 12 MHz Fosc = 16 MHz Fosc = 20 MHz

0 0 0 16.38 ms 12.28 ms 9.82 ms

0 0 1 32.77 ms 24.57 ms 19.66 ms
0 1 0 65.54 ms 49.14 ms 39.32 ms
0 1 1 131.07 ms 98.28 ms 78.64 ms
1 0 0 262.14 ms 196.56 ms 157.28 ms
1 0 1 524.29 ms 393.12 ms 314.56 ms
1 1 0 1.05s 786.24 ms 629.12 ms
1 1 1 210s 1.57s 1.25s
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Bit Bit
Number | Mnemonic | Description

Mode Fault
- Set by hardware to indicate that the SS pin is in inappropriate logic level (in both
master and slave modes).
- Cleared by hardware when reading SPSCR

4 MODF | When MODF error occurred:
- In slave mode: SP! interface ignores all transmitted data while SS remains high.
A new transmission is perform as soon as SS returns low.
- In master mode: SPI interface is disabled (SPEN=0, see description for SPEN
bit in SPCON register).
Serial Peripheral Transmit register Empty
- Set by hardware when transmit register is empty (if needed, SPDAT can be

3 SPTE loaded with another data).
- Cleared by hardware when transmit register is full (no more data should be
loaded in SPDAT).
Serial Peripheral UART mode

| :

o UARTM Set and cleared by software . .
- Clear: Normal mode, data are transmitted MSB first (default)
- Set: UART mode, data are transmitted LSB first.
Interrupt Enable for SPTE
Set and cleared by software:
- Set to enable SPTE interrupt generation (when SPTE goes high, an interrupt is

1 SPTEIE |generated).
- Clear to disable SPTE interrupt generation
Caution: When SPTEIE is set no interrupt generation occurred when SPIF flag
goes high. To enable SPIF interrupt again, SPTEIE should be cleared.
Interrupt Enable for MODF

0 MODFIE Set and cleared by software:

- Set to enable MODF interrupt generation
- Clear to disable MODF interrupt generation

Reset Value = 00X0 XXXXb
Not Bit addressable

ATMEL 2



Analog-to-Digital
Converter (ADC)

Features

ADC Port1 1/0 Functions

4383D-8051-02/08

This section describes the on-chip 10 bit analog-to-digital converter of the
AT89C51ACS. Eight ADC channels are available for sampling of the external sources
ANO to AN7. An analog multiplexer allows the single ADC converter to select one from
the 8 ADC channels as ADC input voltage (ADCIN). ADCIN is converted by the 10-bit
cascaded potentiometric ADC.

Two kinds of conversion are available:
- Standard conversion (8 bits).
- Precision conversion (10 bits).

For the precision conversion, set bit PSIDLE in ADCON register and start conversion.
The device is in a pseudo-idle mode, the CPU does not run but the peripherals are
always running. This mode allows digital noise to be as low as possible, to ensure high
precision conversion.

For this mode it is necessary to work with end of conversion interrupt, which is the only
way to wake the device up.

If another interrupt occurs during the precision conversion, it will be treated only after
this conversion is ended.

» 8 channels with multiplexed inputs

» 10-bit cascaded potentiometric ADC

» Conversion time 16 micro-seconds (typ.)

»  Zero Error (offset) + 2 LSB max

» Positive External Reference Voltage Range (VREF) 2.4 to 3.0Volt (typ.)
+ ADCIN Range 0 to 3Volt

» Integral non-linearity typical 1 LSB, max. 2 LSB

+ Differential non-linearity typical 0.5 LSB, max. 1 LSB

» Conversion Complete Flag or Conversion Complete Interrupt

+ Selectable ADC Clock

Port 1 pins are general I/O that are shared with the ADC channels. The channel select
bit in ADCF register define which ADC channel/port1 pin will be used as ADCIN. The
remaining ADC channels/port1 pins can be used as general-purpose I/O or as the alter-
nate function that is available.

A conversion launched on a channel which are not selected on ADCF register will not
have any effect.
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Table 58. ADCF Register

ADCF (S:F6h)
ADC Configuration

7 6 5 4 3 2 1 0
| CH7 ‘ CH6 | CH5 CH4 CH3 CH2 CH1 CHO
Bit Bit
Number | Mnemonic | Description
Channel Configuration
7-0 CH0:7 | Setto use P1.x as ADC input.
Clear to use P1.x as standart 1/O port.

Reset Value =0000 0000b

Table 59. ADCON Register
ADCON (S:F3h)

ADC Control Register

7 6 5 4 3 2 1 0
| - ‘ PSIDLE | ADEN ADEOC | ADSST SCH2 SCH1 SCHo
Bit Bit
Number | Mnemonic | Description
7 -
Pseudo Idle Mode (Best Precision)
6 PSIDLE | Set to put in idle mode during conversion
Clear to convert without idle mode.
Enable/Standby Mode
5 ADEN Set to enable ADC
Clear for Standby mode (power dissipation 1 uW).
End Of Conversion
4 ADEOC _Set by hardware when ADC result is ready to be read. This flag can generate an
interrupt.
Must be cleared by software.
Start and Status
3 ADSST | Set to start an A/D conversion.
Cleared by hardware after completion of the conversion
2.0 SCH2:0 Selection of Channel to Convert
see Table 57

Reset Value =X000 0000b
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Table 66. IEN1 Register

IEN1 (S:E8h)
Interrupt Enable Register

7 6 5 4 3 2 1 0
| - ‘ - | - - ESPI - EADC -
Bit Bit
Number | Mnemonic | Description
7 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
6 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
5 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
4 ) Reserved

The value read from this bit is indeterminate. Do not set this bit.

SPI Interrupt Enable bit
3 ESPI Clear to disable the SPI interrupt.
Set to enable the SPI interrupt.

Reserved
The value read from this bit is indeterminate. Do not set this bit.

ADC Interrupt Enable bit
1 EADC | Clear to disable the ADC interrupt.
Set to enable the ADC interrupt.

Reserved
The value read from this bit is indeterminate. Do not set this bit.

Reset Value = xxxx 0x0xb
bit addressable
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