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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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• On-chip Emulation Logic (Enhanced Hook System)
• Power Saving Modes

– Idle Mode
– Power-down Mode

• Power Supply: 3 volts to 5.5 volts
• Temperature Range: Industrial (-40° to +85°C), Automotive (-40°C to +125°C)
• Packages: VQFP44, PLCC44, VQFP64, PLCC52

Description The AT89C51CC03 is a member of the family of 8-bit microcontrollers dedicated to CAN
network applications. 

In X2 mode a maximum external clock rate of 20 MHz reaches a 300 ns cycle time.

Besides the full CAN controller AT89C51CC03 provides 64K Bytes of Flash memory
including In-System Programming (ISP), 2K Bytes Boot Flash Memory, 2K Bytes
EEPROM and 2048 byte ERAM.

Primary attention is paid to the reduction of the electro-magnetic emission of
AT89C51CC03.

Block Diagram

Notes: 1. 8 analog Inputs/8 Digital I/O
2. 5-Bit I/O Port
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I/O Configurations Each Port SFR operates via type-D latches, as illustrated in Figure 1 for Ports 3 and 4. A
CPU "write to latch" signal initiates transfer of internal bus data into the type-D latch. A
CPU "read latch" signal transfers the latched Q output onto the internal bus. Similarly, a
"read pin" signal transfers the logical level of the Port pin. Some Port data instructions
activate the "read latch" signal while others activate the "read pin" signal. Latch instruc-
tions are referred to as Read-Modify-Write instructions. Each I/O line may be
independently programmed as input or output.

Port 1, Port 3 and Port 4 Figure 1 shows the structure of Ports 1 and 3, which have internal pull-ups. An external
source can pull the pin low. Each Port pin can be configured either for general-purpose
I/O or for its alternate input output function.

To use a pin for general-purpose output, set or clear the corresponding bit in the Px reg-
ister (x = 1,3 or 4). To use a pin for general-purpose input, set the bit in the Px register.
This turns off the output FET drive.

To configure a pin for its alternate function, set the bit in the Px register. When the latch
is set, the "alternate output function" signal controls the output level (see Figure 1). The
operation of Ports 1, 3 and 4 is discussed further in the "quasi-Bidirectional Port Opera-
tion" section.

RESET I/O
Reset:
A high level on this pin during two machine cycles while the oscillator is running resets the device. An internal pull-down 
resistor to VSS permits power-on reset using only an external capacitor to VCC.

ALE O

ALE:
An Address Latch Enable output for latching the low byte of the address during accesses to the external memory. The ALE is 
activated every 1/6 oscillator periods (1/3 in X2 mode) except during an external data memory access. When instructions are 
executed from an internal Flash (EA = 1), ALE generation can be disabled by the software.

PSEN O

PSEN:
The Program Store Enable output is a control signal that enables the external program memory of the bus during external 
fetch operations. It is activated twice each machine cycle during fetches from the external program memory. However, when 
executing from of the external program memory two activations of PSEN are skipped during each access to the external Data 
memory. The PSEN is not activated for internal fetches.

EA I
EA:
When External Access is held at the high level, instructions are fetched from the internal Flash. When held at the low level, 
AT89C51CC03 fetches all instructions from the external program memory.

XTAL1 I

XTAL1:
Input of the inverting oscillator amplifier and input of the internal clock generator circuits.
To drive the device from an external clock source, XTAL1 should be driven, while XTAL2 is left unconnected. To operate 
above a frequency of 16 MHz, a duty cycle of 50% should be maintained.

XTAL2 O
XTAL2:
Output from the inverting oscillator amplifier.

Pin Name Type Description
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Figure 6.  Mode Switching Waveforms

Note: In order to prevent any incorrect operation while operating in the X2 mode, users must be aware that all peripherals using the
clock frequency as a time reference (UART, timers...) will have their time reference divided by two. For example a free running
timer generating an interrupt every 20 ms will then generate an interrupt every 10 ms. A UART with a 4800 baud rate will have
a 9600 baud rate.

XTAL1/2 

XTAL1

CPU clock

X2 bit

X2 ModeSTD Mode STD Mode
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FM0 Memory Architecture The Flash memory is made up of 4 blocks (see Figure 23):

• The memory array (user space) 64K Bytes

• The Extra Row

• The Hardware security bits

• The column latch registers

User Space This space is composed of a 64K Bytes Flash memory organized in 512 pages of 128
Bytes. It contains the user’s application code. 

Extra Row (XRow) This row is a part of FM0 and has a size of 128 Bytes. The extra row may contain infor-
mation for boot loader usage.

Hardware security Byte (HSB) The Hardware security Byte space is a part of FM0 and has a size of 1 byte.
The 4 MSB can be read/written by software (from FM0 and , the 4 LSB can only be read
by software and written by hardware in parallel mode.

H Hardware Security Byte (HSB)

Column Latches The column latches, also part of FM0, have a size of full page (128 Bytes).
The column latches are the entrance buffers of the three previous memory locations
(user array, XROW and Hardware security byte). The column latches are write only and
can be accessed only from FM1 (boot mode) and from external memory

Cross Flash Memory Access 
Description

The FM0 memory can be program only from FM1. Programming FM0 from FM0 or from
external memory is impossible.

The FM1 memory can be program only by parallel programming. 

The Table  show all software Flash access allowed.

7 6 5 4 3 2 1 0

X2 BLJB - - - LB2 LB1 LB0

Bit 
Number

Bit 
Mnemonic Description

7 X2
X2 Mode
Programmed (=’0’) to force X2 mode (6 clocks per instruction) after reset

Unprogrammed to force X1 mode, Standard Mode, afetr reset (Default)

6 BLJB

Boot Loader Jump Bit

When unprogrammed (=’1’), at the next reset :

-ENBOOT=0 (see code space memory configuration)

-Start address is 0000h (PC=0000h)

When programmed (=’0’)at the nex reset:

-ENBOOT=1 (see code space memory configuration)

-Start address is F800h (PC=F800h)

5 - Reserved

4 - Reserved

3 - Reserved

2-0 LB2-0
General Memory Lock Bits (only programmable by programmer tools)

Section “Flash Protection from Parallel Programming”, page 53
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Boot Loader Jump Bit (BLJB):
- This bit indicates if on RESET the user wants to jump to this application at address
@0000h on FM0 or execute the boot loader at address @F800h on FM1.
- BLJB = 0 on parts delivered with bootloader programmed.
- To read or modify this bit, the APIs are used.

Boot Vector Address (SBV):
- This byte contains the MSB of the user boot loader address in FM0.
- The default value of SBV is FCh (no user boot loader in FM0).
- To read or modify this byte, the APIs are used.

Extra Byte (EB) and Boot Status Byte (BSB):
- These Bytes are reserved for customer use.
- To read or modify these Bytes, the APIs are used.

Hardware Boot Process At the falling edge of RESET, the bit ENBOOT in AUXR1 register is initialized with the
value of Boot Loader Jump Bit (BLJB).

Further at the falling edge of RESET if the following conditions (called Hardware condi-
tion) are detected:

• PSEN low,

• EA high,

• ALE high (or not connected).

– After Hardware Condition the FCON register is initialized with the value 00h 
and the PC is initialized with F800h (FM1).

The Hardware condition makes the bootloader to be executed, whatever BLJB value is.

If no hardware condition is detected, the FCON register is initialized with the value F0h.

Check of the BLJB value.

• If bit BLJB = 1:
User application in FM0 will be started at @0000h (standard reset).

• If bit BLJB = 0:
Boot loader will be started at @F800h in FM1.

Note: 1. As PSEN is an output port in normal operating mode (running user applications or
bootloader applications) after reset it is recommended to release PSEN after the fall-
ing edge of Reset is signaled. 
The hardware conditions are sampled at reset signal Falling Edge, thus they can be
released at any time when reset input is low.

2. To ensure correct microcontroller startup, the PSEN pin should not be tied to ground
during power-on.
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Figure 30.  Hardware Boot Process Algorithm

Application 
Programming Interface

Several Application Program Interface (API) calls are available for use by an application
program to permit selective erasing and programming of Flash pages. All calls are made
by functions.

All these APIs are describe in an documentation: "In-System Programing: Flash Library
for AT89C51CC03" available on the Atmel web site.

XROW Bytes Table 23.  XROW Mapping
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bit ENBOOT in AUXR1 register
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ENBOOT = 1
PC = F800h

ENBOOT = 1
PC = F800h

FCON = 00h

FCON = F0h

Boot Loader
in FM1

ENBOOT = 0
PC = 0000h

Yes

Yes

No

No

Application
in FM0

Description Default Value Address

Copy of the Manufacturer Code 58h 30h

Copy of the Device ID#1: Family code D7h 31h

Copy of the Device ID#2: Memories size and type FFh 60h

Copy of the Device ID#3: Name and Revision FEh 61h
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Buffer Mode Any message object can be used to define one buffer, including non-consecutive mes-
sage objects, and with no limitation in number of message objects used up to 15.

Each message object of the buffer must be initialized CONCH2 = 1 and CONCH1 = 1;

Figure 49.  Buffer mode

The same acceptance filter must be defined for each message objects of the buffer.
When there is no mask on the identifier or the IDE, all messages are accepted.

A received frame will always be stored in the lowest free message object.

When the flag Rxok is set on one of the buffer message objects, this message object
can then be read by the application. This flag must then be cleared by the software and
the message object re-enabled in buffer reception in order to free the message object. 

The OVRBUF flag in the CANGIT register is set when the buffer is full. This flag can
generate an interrupt.

The frames following the buffer-full interrupt will not stored and no status will be over-
written in the CANSTCH registers involved in the buffer until at least one of the buffer
message objects is re-enabled in reception.

This flag must be cleared by the software in order to acknowledge the interrupt.

message object 0
message object 1
message object 2
message object 3
message object 4
message object 5
message object 6
message object 7
message object 8
message object 9

message object 10
message object 11

message object 12
message object 13

Block buffer

buffer 0
buffer 1
buffer 2
buffer 3
buffer 4
buffer 5
buffer 6
buffer 7

message object 14
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IT CAN Management The different interrupts are:

• Transmission interrupt,

• Reception interrupt,

• Interrupt on error (bit error, stuff error, crc error, form error, acknowledge error),

• Interrupt when Buffer receive is full,

• Interrupt on overrun of CAN Timer.

Figure 50.  CAN Controller Interrupt Structure

To enable a transmission interrupt:

• Enable General CAN IT in the interrupt system register,

• Enable interrupt by message object, EICHi,

• Enable transmission interrupt, ENTX.

To enable a reception interrupt:

• Enable General CAN IT in the interrupt system register,

• Enable interrupt by message object, EICHi,

• Enable reception interrupt, ENRX.

To enable an interrupt on message object error:
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Fault Confinement With respect to fault confinement, a unit may be in one of the three following status:

• error active

• error passive

• bus off

An error active unit takes part in bus communication and can send an active error frame
when the CAN macro detects an error.

An error passive unit cannot send an active error frame. It takes part in bus communica-
tion, but when an error is detected, a passive error frame is sent. Also, after a
transmission, an error passive unit will wait before initiating further transmission.

A bus off unit is not allowed to have any influence on the bus.

For fault confinement, two error counters (TEC and REC) are implemented.

See CAN Specification for details on Fault confinement.

Figure 53.  Line Error Mode
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Data and Remote Frame Description of the different steps for:

• Data Frame

• Remote Frame, With Automatic Reply,

• Remote Frame
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Table 49.  CANGSTA Register

CANGSTA (S:AAh Read Only)
CAN General Status Register

Reset Value = x0x0 0000b

7 6 5 4 3 2 1 0

- OVFG - TBSY RBSY ENFG BOFF ERRP

Bit 
Number Bit Mnemonic Description

7 -
Reserved
The values read from this bit is indeterminate. Do not set this bit.

6 OVFG

Overload Frame Flag

This status bit is set by the hardware as long as the produced overload frame 
is sent.
This flag does not generate an interrupt

5 -
Reserved
The values read from this bit is indeterminate. Do not set this bit.

4 TBSY

Transmitter Busy

This status bit is set by the hardware as long as the CAN transmitter 
generates a frame (remote, data, overload or error frame) or an ack field. This 
bit is also active during an InterFrame Spacing if a frame must be sent.
This flag does not generate an interrupt.

3 RBSY

Receiver Busy

This status bit is set by the hardware as long as the CAN receiver acquires or 
monitors a frame.
This flag does not generate an interrupt.

2 ENFG

Enable On-chip CAN Controller Flag

Because an enable/disable command is not effective immediately, this status 
bit gives the true state of a chosen mode.
This flag does not generate an interrupt.

1 BOFF
Bus Off Mode

see Figure 53

0 ERRP
Error Passive Mode

see Figure 53
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Table 56.  CANSIT1 Register

CANSIT1 (S:BAh Read Only)
CAN Status Interrupt Message Object Registers 1

Reset Value = x000 0000b

Table 57.  CANSIT2 Register

CANSIT2 (S:BBh Read Only)

CAN Status Interrupt Message Object Registers 2

Reset Value = 0000 0000b

7 6 5 4 3 2 1 0

- SIT14 SIT13 SIT12 SIT11 SIT10 SIT9 SIT8

Bit 
Number Bit Mnemonic Description

7 -
Reserved
The values read from this bit is indeterminate. Do not set this bit.

6-0 SIT14:8

Status of Interrupt by Message Object 

0 - no interrupt.
1 - IT turned on. Reset when interrupt condition is cleared by user.
SIT14:8 = 0b 0000 1001 -> IT’s on message objects 11 and 8.
see Figure 50.

7 6 5 4 3 2 1 0

SIT7 SIT6 SIT5 SIT4 SIT3 SIT2 SIT1 SIT0

Bit 
Number Bit Mnemonic Description

7-0 SIT7:0

Status of Interrupt by Message Object
0 - no interrupt.
1 - IT turned on. Reset when interrupt condition is cleared by user.
SIT7:0 = 0b 0000 1001 -> IT’s on message objects 3 and 0
see Figure 50.
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Figure 66.  SPI Interrupt Requests Generation

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

Serial Peripheral Control 
Register (SPCON)

• The Serial Peripheral Control Register does the following:

• Selects one of the Master clock rates

• 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)

SPI

CPU Interrupt Request

SPIF

SPTEIE

SPTE

MODF

MODFIE

7 6 5 4 3 2 1 0

SPR2 SPEN SSDIS MSTR CPOL CPHA SPR1 SPR0

Bit Number Bit Mnemonic Description

7 SPR2
Serial Peripheral Rate 2

Bit with SPR1 and SPR0 define the clock rate (See bits SPR1 and 
SPR0 for detail).

6 SPEN

Serial Peripheral Enable

Cleared to disable the SPI interface (internal reset of the SPI).

Set to enable the SPI interface.

5 SSDIS

SS Disable

Cleared to enable SS in both Master and Slave modes.

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.

4 MSTR

Serial Peripheral Master

Cleared to configure the SPI as a Slave.

Set to configure the SPI as a Master.
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Table 97.  CCAPnH Registers

CCAP0H (S:FAh)
CCAP1H (S:FBh)
CCAP2H (S:FCh)
CCAP3H (S:FDh)
CCAP4H (S:FEh)
PCA High Byte Compare/Capture Module n Register (n=0..4)

Reset Value = 0000 0000b

Table 98.  CCAPnL Registers

CCAP0L (S:EAh)
CCAP1L (S:EBh)
CCAP2L (S:ECh)
CCAP3L (S:EDh)
CCAP4L (S:EEh)
PCA Low Byte Compare/Capture Module n Register (n=0..4)

Reset Value = 0000 0000b

7 6 5 4 3 2 1 0

CCAPnH 7 CCAPnH 6 CCAPnH 5 CCAPnH 4 CCAPnH 3 CCAPnH 2 CCAPnH 1 CCAPnH 0

Bit 
Number

Bit 
Mnemonic Description

7:0
CCAPnH 

7:0
High byte of EWC-PCA comparison or capture values

7 6 5 4 3 2 1 0

CCAPnL 7 CCAPnL 6 CCAPnL 5 CCAPnL 4 CCAPnL 3 CCAPnL 2 CCAPnL 1 CCAPnL 0

Bit 
Number

Bit 
Mnemonic Description

7:0
CCAPnL 

7:0
Low byte of EWC-PCA comparison or capture values
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Table 99.  CCAPMn Registers

CCAPM0 (S:DAh)
CCAPM1 (S:DBh)
CCAPM2 (S:DCh)
CCAPM3 (S:DDh)
CCAPM4 (S:DEh)
PCA Compare/Capture Module n Mode registers (n=0..4)

Reset Value = X000 0000b

7 6 5 4 3 2 1 0

- ECOMn CAPPn CAPNn MATn TOGn PWMn ECCFn

Bit 
Number

Bit 
Mnemonic Description

7 -
Reserved
The Value read from this bit is indeterminate. Do not set this bit.

6 ECOMn

Enable Compare Mode Module x bit
Clear to disable the Compare function.
Set to enable the Compare function.
The Compare function is used to implement the software Timer, the high-speed 
output, the Pulse Width Modulator (PWM) and the WatchDog Timer (WDT).

5 CAPPn
Capture Mode (Positive) Module x bit
Clear to disable the Capture function triggered by a positive edge on CEXx pin.
Set to enable the Capture function triggered by a positive edge on CEXx pin

4 CAPNn
Capture Mode (Negative) Module x bit
Clear to disable the Capture function triggered by a negative edge on CEXx pin.
Set to enable the Capture function triggered by a negative edge on CEXx pin.

3 MATn
Match Module x bit
Set when a match of the PCA Counter with the Compare/Capture register sets 
CCFx bit in CCON register, flagging an interrupt.

2 TOGn

Toggle Module x bit
The toggle mode is configured by setting ECOMx, MATx and TOGx bits.
Set when a match of the PCA Counter with the Compare/Capture register 
toggles the CEXx pin.

1 PWMn
Pulse Width Modulation Module x Mode bit
Set to configure the module x as an 8-bit Pulse Width Modulator with output 
waveform on CEXx pin.

0 ECCFn
Enable CCFx Interrupt bit
Clear to disable CCFx bit in CCON register to generate an interrupt request.
Set to enable CCFx bit in CCON register to generate an interrupt request.
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Table 100.  CH Register

CH (S:F9h)
PCA Counter Register High Value

Reset Value = 0000 00000b

Table 101.  CL Register

CL (S:E9h)
PCA counter Register Low Value

Reset Value = 0000 00000b

7 6 5 4 3 2 1 0

CH 7 CH 6 CH 5 CH 4 CH 3 CH 2 CH 1 CH 0

Bit 
Number

Bit 
Mnemonic Description

7:0 CH 7:0 High byte of Timer/Counter

7 6 5 4 3 2 1 0

CL 7 CL 6 CL 5 CL 4 CL 3 CL 2 CL 1 CL 0

Bit 
Number

Bit 
Mnemonic Description

7:0 CL0 7:0 Low byte of Timer/Counter
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External Clock Drive 
Waveforms

AC Testing Input/Output 
Waveforms

AC inputs during testing are driven at VCC - 0.5 for a logic “1” and 0.45V for a logic “0”.
Timing measurement are made at VIH min for a logic “1” and VIL max for a logic “0”.

Float Waveforms

For timing purposes as port pin is no longer floating when a 100 mV change from load
voltage occurs and begins to float when a 100 mV change from the loaded VOH/VOL level
occurs. IOL/IOH ≥ ± 20 mA.

VCC-0.5V

0.45V

0.7VCC

0.2VCC-0.1

TCHCL TCLCX

TCLCL

TCLCH

TCHCX

INPUT/OUTPUT 0.2 VCC + 0.9

0.2 VCC - 0.1

VCC -0.5V

0.45V

FLOAT

VOH - 0.1 V

VOL + 0.1 V

VLOAD
VLOAD + 0.1 V

VLOAD - 0.1 V



191

AT89C51CC03

4182O–CAN–09/08

PLCC52



i
4182O–CAN–09/08

AT89C51CC03

Table of Contents

Features ................................................................................................. 1

Description ............................................................................................ 2

Block Diagram ...................................................................................... 2

Pin Configuration ................................................................................. 3
I/O Configurations.................................................................................................  7
Port 1, Port 3 and Port 4 .......................................................................................  7
Port 0 and Port 2...................................................................................................  8
Read-Modify-Write Instructions ............................................................................  9
Quasi-Bidirectional Port Operation .....................................................................  10

SFR Mapping ....................................................................................... 11

Clock .................................................................................................... 17
Description..........................................................................................................  17
Registers.............................................................................................................  20

Data Memory ....................................................................................... 22
Internal Space..................................................................................................... 23
External Space ...................................................................................................  24
Dual Data Pointer ...............................................................................................  26
Registers.............................................................................................................  27

Power Monitor ..................................................................................... 29
Description..........................................................................................................  29

Reset .................................................................................................... 31
Introduction .........................................................................................................  31
Reset Input .........................................................................................................  31
Reset Output .......................................................................................................32

Power Management ............................................................................ 33
Introduction .........................................................................................................  33
Idle Mode............................................................................................................  33
Power-Down Mode .............................................................................................  33
Registers.............................................................................................................  36

EEPROM Data Memory ...................................................................... 37
Write Data in the Column Latches ......................................................................  37
Programming ......................................................................................................  37
Read Data........................................................................................................... 37
Examples............................................................................................................  38



 Printed on recycled paper.

4182O–CAN–09/08

©2008 Atmel Corporation. All rights reserved. Atmel®, logo and combinations thereof, are registered trademarks, or the trademarks of Atmel
Corporation or its subsidiaries. Other terms and product names may be trademarks of others.

Disclaimer: The information in this document is provided in connection with Atmel products. No license, express or implied, by estoppel or otherwise,to anyintellectu-
alproperty right is granted by this document or in connection with the sale of Atmel products. EXCEPT AS SET FORTH IN ATMEL’S TERMS AND CONDI-TIONS OF
SALE LOCATED ON ATMEL’S WEB SITE, ATMEL ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORYWAR-
RANTY RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICU-
LARPURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL
OR INCIDEN-TAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMA-
TION) ARISING OUTOF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF ATMEL HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAM-
AGES. Atmel makes norepresentationsor warranties with respect to the accuracy or completeness of the contents of this document and reserves the right to make
changes to specificationsand product descriptions at any time without notice. Atmel does not make any commitment to update the information contained herein.
Unless specifically provided otherwise, Atmel products are not suitable for, and shall not be used in, automotive applications. Atmel’s products are not intended,
authorized, or warranted for use as components in applications intended to support or sustain life.

Atmel Corporation Atmel Operations

2325 Orchard Parkway
San Jose, CA 95131, USA
Tel: 1(408) 441-0311
Fax: 1(408) 487-2600

Regional Headquarters

Europe
Atmel Sarl
Route des Arsenaux 41
Case Postale 80
CH-1705 Fribourg
Switzerland
Tel: (41) 26-426-5555
Fax: (41) 26-426-5500

Asia
Room 1219
Chinachem Golden Plaza
77 Mody Road Tsimshatsui
East Kowloon
Hong Kong
Tel: (852) 2721-9778
Fax: (852) 2722-1369

Japan
9F, Tonetsu Shinkawa Bldg.
1-24-8 Shinkawa
Chuo-ku, Tokyo 104-0033
Japan
Tel: (81) 3-3523-3551
Fax: (81) 3-3523-7581

Memory
2325 Orchard Parkway
San Jose, CA 95131, USA
Tel: 1(408) 441-0311
Fax: 1(408) 436-4314

Microcontrollers
2325 Orchard Parkway
San Jose, CA 95131, USA
Tel: 1(408) 441-0311
Fax: 1(408) 436-4314

La Chantrerie
BP 70602
44306 Nantes Cedex 3, France
Tel: (33) 2-40-18-18-18
Fax: (33) 2-40-18-19-60

ASIC/ASSP/Smart Cards
Zone Industrielle
13106 Rousset Cedex, France
Tel: (33) 4-42-53-60-00
Fax: (33) 4-42-53-60-01

1150 East Cheyenne Mtn. Blvd.
Colorado Springs, CO 80906, USA
Tel: 1(719) 576-3300
Fax: 1(719) 540-1759

Scottish Enterprise Technology Park
Maxwell Building
East Kilbride G75 0QR, Scotland 
Tel: (44) 1355-803-000
Fax: (44) 1355-242-743

RF/Automotive
Theresienstrasse 2
Postfach 3535
74025 Heilbronn, Germany
Tel: (49) 71-31-67-0
Fax: (49) 71-31-67-2340

1150 East Cheyenne Mtn. Blvd.
Colorado Springs, CO 80906, USA
Tel: 1(719) 576-3300
Fax: 1(719) 540-1759

Biometrics/Imaging/Hi-Rel MPU/
High Speed Converters/RF Datacom

Avenue de Rochepleine
BP 123
38521 Saint-Egreve Cedex, France
Tel: (33) 4-76-58-30-00
Fax: (33) 4-76-58-34-80

Literature Requests
www.atmel.com/literature


