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Entering Power-Down Mode To enter Power-Down mode, set PD bit in PCON register. The AT89C51CCO03 enters
the Power-Down mode upon execution of the instruction that sets PD bit. The instruction
that sets PD bit is the last instruction executed.

Exiting Power-Down Mode
Note:

If VCC was reduced during the Power-Down mode, do not exit Power-Down mode until

VCC is restored to the normal operating level.

There are two ways to exit the Power-Down mode:
1. Generate an enabled external interrupt.

Note:

Note:

The AT89C51CCO03 provides capability to exit from Power-Down using
INTO#, INT1#.

Hardware clears PD bit in PCON register which starts the oscillator and
restores the clocks to the CPU and peripherals. Using INTx# input,
execution resumes when the input is released (see Figure 19). Execution
resumes with the interrupt service routine. Upon completion of the interrupt
service routine, program execution resumes with the instruction immediately
following the instruction that activated Power-Down mode.

The external interrupt used to exit Power-Down mode must be configured as level sensi-
tive (INTO# and INT1#) and must be assigned the highest priority. In addition, the
duration of the interrupt must be long enough to allow the oscillator to stabilize. The exe-
cution will only resume when the interrupt is deasserted.

Exit from power-down by external interrupt does not affect the SFRs nor the internal RAM
content.

Figure 19. Power-Down Exit Waveform Using INT1:0#

INT1:0#

OSsC

— Active phase —»|

l«Power-down phase-»Oscillator restart phase—»l<«———Active phase

2. Generate a reset.

Note:

Note:

A logic high on the RST pin clears PD bit in PCON register directly and
asynchronously. This starts the oscillator and restores the clock to the CPU
and peripherals. Program execution momentarily resumes with the
instruction immediately following the instruction that activated Power-Down
mode and may continue for a number of clock cycles before the internal
reset algorithm takes control. Reset initializes the AT89C51CC03 and
vectors the CPU to address 0000h.

During the time that execution resumes, the internal RAM cannot be accessed; however,
it is possible for the Port pins to be accessed. To avoid unexpected outputs at the Port
pins, the instruction immediately following the instruction that activated the Power-Down
mode should not write to a Port pin or to the external RAM.

Exit from power-down by reset redefines all the SFRs, but does not affect the internal
RAM content.
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Registers

41820-CAN-09/08

Table 11. EECON Register

EECON (S:0D2h)
EEPROM Control Register

7

6

5 4 3 2 1 0

| EEPL3 ‘ EEPL2 | EEPL1 EEPLO - - EEE EEBUSY

Bit Number

Bit
Mnemonic

Description

7-4

EEPL3-0

Programming Launch command bits
Write 5Xh followed by AXh to EEPL to launch the programming.

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

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

EEE

Enable EEPROM Space bit

Set to map the EEPROM space during MOVX instructions (Write in the column
latches)

Clear to map the XRAM space during MOVX.

EEBUSY

Programming Busy flag

Set by hardware when programming is in progress.
Cleared by hardware when programming is done.
Can not be set or cleared by software.

Reset Value = XXXX XX00b
Not bit addressable
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Given Address

Broadcast Address

ATMEL

Each device has an individual address that is specified in the SADDR register; the
SADEN register is a mask byte that contains don’t-care bits (defined by zeros) to form
the device’s given address. The don’t-care bits provide the flexibility to address one or
more slaves at a time. The following example illustrates how a given address is formed.
To address a device by its individual address, the SADEN mask byte must be 1111
1111b.

For example:
SADDRO0101 0110b
SADEN1111 1100b

Given0101 01XXb

Here is an example of how to use given addresses to address different slaves:
Slave A:SADDR1111 0001b
SADEN1111 1010b

Givenl1l111l 0X0Xb

Slave B:SADDR1111 0011b
SADEN1111 1001b

Givenl11l 0XX1b

Slave C:SADDR1111 0011b
SADEN1111 1101b

Givenl11l 00X1b

The SADEN byte is selected so that each slave may be addressed separately.

For slave A, bit 0 (the LSB) is a don’t-care bit; for slaves B and C, bit 0 is a 1. To com-
municate with slave A only, the master must send an address where bit 0 is clear (e.g.
1111 0000b).

For slave A, bit 1 is a O; for slaves B and C, bit 1 is a don’t care bit. To communicate with
slaves A and B, but not slave C, the master must send an address with bits 0 and 1 both
set(e.g. 1111 0011b).

To communicate with slaves A, B and C, the master must send an address with bit O set,
bit 1 clear, and bit 2 clear (e.g. 1111 0001b).

A broadcast address is formed from the logical OR of the SADDR and SADEN registers

with zeros defined as don’t-care bits, e.g.:
SADDRO0101 0110b
SADEN1111 1100b

SADDR OR SADEN1111 111Xb

The use of don't-care bits provides flexibility in defining the broadcast address, however
in most applications, a broadcast address is FFh. The following is an example of using

broadcast addresses:
Slave A:SADDR1111 0001b
SADEN1111 1010b

Givenllll 1X11b,

Slave B:SADDR1111 0011b
SADEN1111 1001b

Givenllll 1X11B,

Slave C:SADDR=1111 0010b
SADEN1111 1101b

Givenllll 1111b
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Timers/Counters

Timer/Counter
Operations

Timer O

ATMEL

The AT89C51CCO03 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 Fpggr/6, i.e. Fogc/12 in standard mode or Foge/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 Fpgr/12, i.e. Fogc/24 in standard mode or Fyg/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 O,
1, 4 and 5 of TCON register (see Figure 30). TMOD register selects the method of Timer
gating (GATEOQ), Timer or Counter operation (T/C0#) and mode of operation (M10 and
MOO0). TCON register provides Timer 0 control functions: overflow flag (TFO0), run control
bit (TRO), interrupt flag (IEQ) 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.

68 /A T 8O C 51 CC O3 1 ——
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Interrupt Each Timer handles one interrupt source that is the timer overflow flag TFO or TF1. This
flag is set every time an overflow occurs. Flags are cleared when vectoring to the Timer
interrupt routine. Interrupts are enabled by setting ETx bit in IENO register. This assumes
interrupts are globally enabled by setting EA bit in IENO register.

Figure 39. Timer Interrupt System
Timer 0
Interrupt Request
Timer 1
Interrupt Request
Registers Table 30. TCON Register
TCON (S:88h)
Timer/Counter Control Register
7 6 5 4 3 2 1 0
| TF1 TR1 TFO TRO IE1 IT1 IEO ITO
Bit Bit
Number | Mnemonic | Description
Timer 1 Overflow Flag
7 TF1 Cleared by hardware when processor vectors to interrupt routine.
Set by hardware on Timer/Counter overflow, when Timer 1 register overflows.
Timer 1 Run Control Bit
6 TR1 Clear to turn off Timer/Counter 1.
Set to turn on Timer/Counter 1.
Timer 0 Overflow Flag
5 TFO Cleared by hardware when processor vectors to interrupt routine.
Set by hardware on Timer/Counter overflow, when Timer O register overflows.
Timer 0 Run Control Bit
4 TRO Clear to turn off Timer/Counter O.
Set to turn on Timer/Counter 0.
Interrupt 1 Edge Flag
3 IE1 Cleared by hardware when interrupt is processed if edge-triggered (see IT1).
Set by hardware when external interrupt is detected on INT1# pin.
Interrupt 1 Type Control Bit
2 IT1 Clear to select low level active (level triggered) for external interrupt 1 (INT1#).
Set to select falling edge active (edge triggered) for external interrupt 1.
Interrupt 0 Edge Flag
1 IEO Cleared by hardware when interrupt is processed if edge-triggered (see 1T0).
Set by hardware when external interrupt is detected on INTO# pin.
Interrupt 0 Type Control Bit
0 ITO Clear to select low level active (level triggered) for external interrupt 0 (INTO#).
Set to select falling edge active (edge triggered) for external interrupt O.
Reset Value = 0000 0000b
72 /AT 89C'5 1 CC D' 000000000000

ATMEL

41820—-CAN-09/08




ATMEL

Registers Table 36. T2CON Register

78

T2CON (S:C8h)
Timer 2 Control Register

7 6 5 4 3 2 1 0
| TF2 ‘ EXF2 | RCLK TCLK EXEN2 TR2 cImo# CP/RL2#
Bit Bit

Number | Mnemonic | Description

Timer 2 Overflow Flag

TF2 is not set if RCLK=1 or TCLK = 1.
Must be cleared by software.

Set by hardware on timer 2 overflow.

7 TF2

Timer 2 External Flag

Set when a capture or a reload is caused by a negative transition on T2EX pin if
EXEN2=1.

Set to cause the CPU to vector to timer 2 interrupt routine when timer 2 interrupt
is enabled.

Must be cleared by software.

6 EXF2

Receive Clock bit
5 RCLK Clear to use timer 1 overflow as receive clock for serial port in mode 1 or 3.
Set to use timer 2 overflow as receive clock for serial port in mode 1 or 3.

Transmit Clock bit
4 TCLK Clear to use timer 1 overflow as transmit clock for serial port in mode 1 or 3.
Set to use timer 2 overflow as transmit clock for serial port in mode 1 or 3.

Timer 2 External Enable bit

Clear to ignore events on T2EX pin for timer 2 operation.

Set to cause a capture or reload when a negative transition on T2EX pin is
detected, if timer 2 is not used to clock the serial port.

3 EXEN2

Timer 2 Run Control bit
2 TR2 Clear to turn off timer 2.
Set to turn on timer 2.

Timer/Counter 2 Select bit
1 ClT2# Clear for timer operation (input from internal clock system: Fgc).
Set for counter operation (input from T2 input pin).

Timer 2 Capture/Reload bit

If RCLK=1 or TCLK=1, CP/RL2# is ignored and timer is forced to auto-reload on
timer 2 overflow.

Clear to auto-reload on timer 2 overflows or negative transitions on T2EX pin if
EXEN2=1.

Set to capture on negative transitions on T2EX pin if EXEN2=1.

0 CP/RL2#

Reset Value = 0000 0000b
Bit addressable
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Figure 48. CAN Controller Memory Organization

SFR’s

<t =

General Control
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General Interrupt

Bit Timing - 1
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'
'
'
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'
'
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Enable Interrupt message object - L :
nable Interrupt message object - .
Btatus Interrupt message object - | '
Btatus Interrupt message object - P :
'
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CANTimer High !
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TimTTC High '
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'
Page message object '
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'
'
'
'
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1
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'
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ID Tag - 3 :
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On-chip CAN Controller registers

<

15 message objects

message object 14 - Status

hessage object 14 - Control and O

L
message object 0 - Status

essage object 0 - Control and
T

L
|ChAO - Message Data - byte 0

Ch.0-ID Tag - 4

Ch.0-IDTag -1 E_—
Ch.0-IDTag -2 —
Ch.0-ID Tag - 3 E_—

Ch.0 - ID Mask- 1 E—
Ch.0 - ID Mask- 2 E—
Ch.0 - ID Mask- 3 E—
Ch.0 - ID Mask - 4 E—

I
Ch.0 TimStmp High

Ch.0 TimStmp Low

ATMEL

ICh.14 - Message Data - byte
L T

Ch.14-1D Tag - 1

Ch.14- 1D Tag - 2

Ch.14-1D Tag - 3

Ch.14- 1D Tag - 4

Ch.14 - ID Mask - 1

Ch.14 - ID Mask - 2

Ch.14 - ID Mask - 3

Ch.14 - ID Mask - 4

Ch.14 TimStmp High

Ch.14 TimStmp Low
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/I Enable the CAN macro
CANGCON = 02h
2. Configure message object 3 in reception to receive only standard (11-bit identi-

fier) message 100h

/I Select the message object 3

CANPAGE = 30h

/I Enable the interrupt on this message object
CANIE2 = 08h

/I Clear the status and control register
CANSTCH = 00h

CANCONCH = 00h

/I Init the acceptance filter to accept only message 100h in standard mode
CANIDT1 = 20h

CANIDT2 = 00h

CANIDT3 = 00h

CANIDT4 = 00h

CANIDM1 = FFh

CANIDM2 = FFh

CANIDM3 = FFh

CANIDM4 = FFh
/I Enable channel in reception

CANCONCH = 88h // enable reception

Note:  To enable the CAN interrupt in reception:
EA=1
ECAN=1
CANGIE = 20h

3. Send a message on the message object 12

/I Select the message object 12
CANPAGE = COh

/I Enable the interrupt on this message object
CANIE1 = 01h

/I Clear the Status register

CANSTCH = 00h;

//'load the identifier to send (ex: 555h)
CANIDT1 = AAh;

CANIDT2 = AOh;

// load data to send

CANMSG = 00h

CANMSG =01h

CANMSG = 02h

CANMSG = 03h

CANMSG = 04h

CANMSG = 05h

CANMSG = 06h

CANMSG =07h
/I configure the control register
CANCONCH = 18h

A IIIEI% 103
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When a transmission is in progress a new data can be queued and sent as soon as
transmission has been completed. So it is possible to transmit bytes without latency,
useful in some applications.

The SPTE bit in SPSCR is set as long as the transmission buffer is free. It means that
the user application can write SPDAT with the data to be transmitted until the SPTE
becomes cleared.

Figure 63 shows a queuing transmission in master mode. Once the Byte 1 is ready, it is
immediately sent on the bus. Meanwhile an other byte is prepared (and the SPTE is
cleared), it will be sent at the end of the current transmission. The next data must be
ready before the end of the current transmission.

Figure 63. Queuing Transmission In Master Mode

134

SCK

MOSI

MISO

Data

SPTE

S N W A WV Y A VO W N W N UV W A O O W B W A WY A W A U
MSBY B6 |\ B5 \ B4 Y B3 B2 ( BL LSBIMSBY B6 { B5 | B4 | B3 | B2 )\ BL {LSB

MSBXBG X B5 X B4 Y\ B3 ¥ B2 ) Bl XLSB MSBXB6 X B5 X B4 X B3 } B2 ¥ B1 YLSB
Y7 Bytel J{ Byte 2 ) Byte 3
BYTE 1 under transmission BYTE 2 under transmission

In slave mode it is almost the same except it is the external master that start the
transmission.

Also, in slave mode, if no new data is ready, the last value received will be the next data
byte transmitted.
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Registers

Serial Peripheral Control
Register (SPCON)
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AT89C51CCO03

Figure 66. SPI Interrupt Requests Generation

SPTEIE \ N\ SP|

! J CPU Interrupt Req>uest

.

Three registers in the SPI module provide control, status and data storage functions.
These registers are describe in the following paragraphs.

e The Serial Peripheral Control Register does the following:
« Selects one of the Master clock rates

e Configure the SPI Module as Master or Slave

« Selects serial clock polarity and phase

* Enables the SPI Module

* Frees the SS pin for a general-purpose

Table 92 describes this register and explains the use of each bit

Table 92. SPCON Register
SPCON - Serial Peripheral Control Register (0D4H)

7 6 5 4 3 2 1 0
SPR2 SPEN SSDIS MSTR CPOL CPHA SPR1 SPRO
Bit Number Bit Mnemonic Description

Serial Peripheral Rate 2

7 SPR2 Bit with SPR1 and SPRO define the clock rate (See bits SPR1 and
SPRO for detalil).

Serial Peripheral Enable
6 SPEN Cleared to disable the SPI interface (internal reset of the SPI).
Set to enable the SPI interface.

§ Disable
Cleared to enable SS in both Master and Slave modes.

5 SSDIS Set to disable SS in both Master and Slave modes. In Slave mode,
this bit has no effect if CPHA ='0". When SSDIS is set, no MODF
interrupt request is generated.

Serial Peripheral Master
4 MSTR Cleared to configure the SPI as a Slave.
Set to configure the SPI as a Master.

A mEI% 137



Serial Peripheral Status Register
and Control (SPSCR)

ATMEL

Bit Number Bit Mnemonic Description
Clock Polarity
3 CPOL Cleared to have the SCK set to '0’ in idle state.
Set to have the SCK set to '1’ in idle state.
Clock Phase
Cleared to have the data sampled when the SCK leaves the idle
2 CPHA state (see CPOL).
Set to have the data sampled when the SCK returns to idle state (see
CPOL).
SPR2 SPR1 SPRO Serial Peripheral Rate
1 SPR1 0 0 0 Invalid
0 0 1 FeLk peripH /4
0 1 0 FeLk peripH /8
0 1 1 Feik peripH /16
1 0 0 Feik peripH /32
0 SPRO 1 0 1 FeLk peripr /64
1 1 0 Feik peripH /128
1 1 1 Invalid

Reset Value = 0001 0100b
Not bit addressable

The Serial Peripheral Status Register contains flags to signal the following conditions:
e Data transfer complete

e Write collision

* Inconsistent logic level on sSS pin (mode fault error)

Table 93. SPSCR Register
SPSCR - Serial Peripheral Status and Control register (OD5H)

7 6 5 4 3 2 1 0
SPIF - OVR MODF SPTE UARTM SPTEIE MODFIE
Bit Bit

Number | Mnemonic | Description

Serial Peripheral Data Transfer Flag

Cleared by hardware to indicate data transfer is in progress or has been
7 SPIF approved by a clearing sequence.

Set by hardware to indicate that the data transfer has been completed.
This bit is cleared when reading or writing SPDATA after reading SPSCR.

6 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
Overrun Error Flag
5 OVR - Set by hardware when a byte is received whereas SPIF is set (the previous

received data is not overwritten).
- Cleared by hardware when reading SPSCR

138 AT SO C'5 1 C C O s ——
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Analog-to-Digital
Converter (ADC)

Features

ADC Portl I/O Functions

ATMEL

This section describes the on-chip 10 bit analog-to-digital converter of the
AT89C51CCO03. 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) (Up to 85°C only).

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

e 10-bit cascaded potentiometric ADC

« Conversion time 16 micro-seconds (typ.)

e 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/portl pin will be used as ADCIN. The
remaining ADC channels/portl pins can be used as general-purpose 1/O or as the alter-
nate function that is available.
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AT89C51CCO03

Figure 73. ADC Description

ADCON.5 ADCON.3
| ADEN || ADSST |

ADCON.4 > ADC
4>_ADEOC Interrupt
CONTROL Request
T EADC
ANo/P1.0F—| 000 IENLL
ANYPL1 | oo1
AN2/P1.2[}—| o10
AN3/PL3[F—| o011 > pocin_ S prversy

AN4/PL4L}— 100 R

2
AN5/PL5}—| 101 ' I . ) SAR > ADDt

AN6PL6[}—| 110 ! oS !
AN7/P1.7 D_ 111 :Sample and Hold: ;‘10

R/2R DAC

i

| SCH2 | SCH1 | SCHO | VAREE VAGND
ADCON.2 ADCON.1 ADCON.O

Figure 74 shows the timing diagram of a complete conversion. For simplicity, the figure
depicts the waveforms in idealized form and do not provide precise timing information.
For ADC characteristics and timing parameters refer to the Section “AC Characteristics”
of the AT89C51CCO03 datasheet.

Figure 74. Timing Diagram
| [

ADEN /
Tsetup —>
ADSST \
> /7

Tconvy
ADEOC

A

Note:  Tsetup min =4 us
Tconv=11 clock ADC = 1sample and hold + 10 bit conversion
The user must ensure that 4 us minimum time between setting ADEN and the start of the first conversion.
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ADC Converter
Operation

Voltage Conversion

Clock Selection

ATMEL

A start of single A/D conversion is triggered by setting bit ADSST (ADCON.3).
After completion of the A/D conversion, the ADSST bit is cleared by hardware.

The end-of-conversion flag ADEOC (ADCON.4) is set when the value of conversion is
available in ADDH and ADDL, it must be cleared by software. If the bit EADC (IEN1.1) is
set, an interrupt occur when flag ADEOC is set (see Figure 76). Clear this flag for re-
arming the interrupt.

The bits SCHO to SCH2 in ADCON register are used for the analog input channel
selection.

Table 102. Selected Analog input

SCH2 SCH1 SCHO Selected Analog input
0 0 0 ANO
0 0 1 AN1
0 1 0 AN2
0 1 1 AN3
1 0 0 AN4
1 0 1 ANS5
1 1 0 ANG6
1 1 1 AN7

When the ADCIN is equals to VAREF the ADC converts the signal to 3FFh (full scale). If
the input voltage equals VAGND, the ADC converts it to 000h. Input voltage between
VAREF and VAGND are a straight-line linear conversion. All other voltages will result in
3FFh if greater than VAREF and 000h if less than VAGND.

Note that ADCIN should not exceed VAREF absolute maximum range! (See section
HAC_DCH)
The ADC clock is the same as CPU.

The maximum clock frequency is defined in the DC parameters for A/D converter. A
prescaler is featured (ADCCLH) to generate the ADC clock from the oscillator
frequency.

if PRS =0 then Fppc = F
if PRS > 0 then Fypc = F

o164
o/ 2xPRS

perip

perip
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Registers Table 110. IENO Register
IENO (S:A8h)
Interrupt Enable Register
7 6 5 4 3 2 1 0
| EA ‘ EC | ET2 ES ET1 EX1 ETO EX0
Bit Bit

Number | Mnemonic | Description

Enable All Interrupt bit

Clear to disable all interrupts.

7 EA Set to enable all interrupts.

If EA=1, each interrupt source is individually enabled or disabled by setting or
clearing its interrupt enable bit.

PCA Interrupt Enable
6 EC Clear to disable the PCA interrupt.
Set to enable the PCA interrupt.

Timer 2 Overflow Interrupt Enable bit
5 ET2 Clear to disable Timer 2 overflow interrupt.
Set to enable Timer 2 overflow interrupt.

Serial Port Enable bit
4 ES Clear to disable serial port interrupt.
Set to enable serial port interrupt.

Timer 1 Overflow Interrupt Enable bit
3 ET1 Clear to disable timer 1 overflow interrupt.
Set to enable timer 1 overflow interrupt.

External Interrupt 1 Enable bit
2 EX1 Clear to disable external interrupt 1.
Set to enable external interrupt 1.

Timer 0 Overflow Interrupt Enable bit
1 ETO Clear to disable timer O overflow interrupt.
Set to enable timer 0 overflow interrupt.

External Interrupt O Enable bit
0 EXO Clear to disable external interrupt 0.
Set to enable external interrupt 0.

Reset Value = 0000 0000b
bit addressable
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Table 112. IPLO Register

IPLO (S:B8h)
Interrupt Enable Register

7 6 5 4 3 2 1 0
| - ‘ PPC | PT2 PS PT1 PX1 PTO PX0
Bit Bit
Number Mnemonic | Description
7 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
6 PPC PCA Interrupt Prlorl_ty_blt
Refer to PPCH for priority level
5 PT2 Timer 2 Overflow Interrupt Priority bit
Refer to PT2H for priority level.
4 PS Serial Port Priority bit
Refer to PSH for priority level.
3 PT1 Timer 1 Overflow Interrupt Priority bit
Refer to PT1H for priority level.
2 PX1 External Interrupt 1 Priority bit
Refer to PX1H for priority level.
1 PTO Timer 0 Overflow Interrupt Priority bit
Refer to PTOH for priority level.
0 PX0 External Interrupt O Priority bit
Refer to PXOH for priority level.

Reset Value = X000 0000b
bit addressable
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Table 123. AC Parameters for a Variable Clock

Standard
Symbol Type Clock X2 Clock X parameter Units
TRLRH Min 6T-x 3T-x 20 ns
TwiwH Min 6T-x 3T-x 20 ns
Tripv Max 5T-x 25T-x 25 ns
TrHpx Min X X 0 ns
TrHDZ Max 2T-x T-x 20 ns
TiLiov Max 8T-x 4T -x 40 ns
Tavov Max 9T-x 45T-x 60 ns
Towe Min 3T-x 15T-x 25 ns
Towe Max 3T+x 15T+x 25 ns
TavwL Min 4T-X 2T-x 25 ns
Tovwx Min T-X 05T-x 15 ns
Tovwh Min 7T-x 35T-x 25 ns
Twrox Min T-X 05T-x 10 ns
TrLaAz Max X X 0 ns
TWHLH Min T-X 05T-x 15 ns
TWHLH Max T+x 05T+x 15 ns

ATMEL
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External Data Memory Write Cycle

TwhLH
AE

PSEN /
—T W >« Twiwh
WR
< Tovwx pleT

< Tax Tovwh < Twhox

PORT 0 AO-A7 DATA OUT
Tawe, —>

PORT 2 ADDRESS

ADDRESS A8-A15 OR SFR P2

V

OR SFR-P2

External Data Memory Read Cycle

TwhLH P
ALE I < Tiiov >
PSEN
—T >< TRLRH
RD
< Tavov * Trioz
=T ax— Trpx P <
PORT 0 D_< AO-A7 DATA IN
< Triaz
Ty ——>

PORT2  ADDRESS > ADDRESS A8-A15 OR SFR P2 >

Serial Port Timing — Shift Register Mode
Table 124. Symbol Description (F = 40 MHz)

Symbol Parameter

Tyixt Serial port clock cycle time

Tovhx Output data set-up to clock rising edge
Txrox Output data hold after clock rising edge
TyHDx Input data hold after clock rising edge
Tyrov Clock rising edge to input data valid
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STANDARD NOTES FOR PQFP/ VQFP / TQFP / DQFP

1/ CONTROLLING DIMENSIONS : INCHES

2/ ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y 14.5M -
1982.

3/ "D1 AND E1" DIMENSIONS DO NOT INCLUDE MOLD PROTUSIONS.
MOLD PROTUSIONS SHALL NOT EXCEED 0.25 mm (0.010 INCH).

THE TOP PACKAGE BODY SIZE MAY BE SMALLER THAN THE BOTTOM
PACKAGE BODY SIZE BY AS MUCH AS 0.15 mm.

4/ DATUM PLANE "H" LOCATED AT MOLD PARTING LINE AND
COINCIDENT WITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT
BOTTOM OF PARTING LINE.

5/ DATUM "A" AND "D" TO BE DETERMINED AT DATUM PLANE H.

6/ DIMENSION " f " DOES NOT INCLUDE DAMBAR PROTUSION ALLOWABLE
DAMBAR PROTUSION SHALL BE 0.08mm/.003" TOTAL IN EXCESS OF THE

" f" DIMENSION AT MAXIMUM MATERIAL CONDITION .

DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS OR THE FOOT.
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