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Cafineon

8-Bit Single-Chip Microcontroller XC866
XC800 Family

1 Summary of Features

* High-performance XC800 Core
— compatible with standard 8051 processor
— two clocks per machine cycle architecture (for memory access without wait state)
— two data pointers
* On-chip memory
— 8 Kbytes of Boot ROM
— 256 bytes of RAM
— 512 bytes of XRAM
— 4/8/16 Kbytes of Flash; or
8/16 Kbytes of ROM, with additional 4 Kbytes of Flash
(includes memory protection strategy)
» 1/O port supply at 3.3 V/5.0 V and core logic supply at 2.5 V (generated by embedded
voltage regulator)

(further features are on next page)

4K/ 8K/16K Bytes Flash ) L
or 8K/16K Bytes ROM ") On-Chip Debug Support 6-bit Digital /0
Boot ROM Capture/Compare Unit I
8K Bytes 16-bit 5-bit Digital I/0
XC800 Core | ———————— —
XRAM Compare Unit R
512 Bytes 16-bit 8-bit Digital/Analog Input
RAM Timer 0 Timer 1 Timer 2 Watchdog ADC
256 Bytes 16-bit 16-bit 16-bit Timer 10-bit 8-bit Digital 1/0
8-channel

1) All ROM devices include 4K bytes Flash

Figure 1 XC866 Functional Units
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Summary of Features

Features (continued):

Reset generation

— Power-On reset

Hardware reset

Brownout reset for core logic supply

— Watchdog timer reset

Power-Down Wake-up reset

On-chip OSC and PLL for clock generation

— PLL loss-of-lock detection

Power saving modes

— slow-down mode

— idle mode

— power-down mode with wake-up capability via RXD or EXINTO
— clock gating control to each peripheral
Programmable 16-bit Watchdog Timer (WDT)
Four ports

— 19 pins as digital 1/0

— 8 pins as digital/analog input

8-channel, 10-bit ADC

Three 16-bit timers

— Timer 0 and Timer 1 (TO and T1)

— Timer 2

Capture/compare unit for PWM signal generation (CCUG)
Full-duplex serial interface (UART)
Synchronous serial channel (SSC)

On-chip debug support

— 1 Kbyte of monitor ROM (part of the 8-Kbyte Boot ROM)
— 64 bytes of monitor RAM

PG-TSSOP-38 pin package

Temperature range Ty:

— SAF (-40 to 85 °C)

— SAK (-40 to 125 °C)

Data Sheet 2
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Summary of Features

XC866 Variant Devices

The XC866 product family features devices with different configurations and program
memory sizes, temperature and quality profiles (Automotive or Industrial), offering cost-
effective solution for different application requirements.

The configuration of LIN BSL for XC866 devices are summarized in Table 1.

Table 1 Device Configuration for LIN BSL
Device Name LIN BSL Support
XC866 No

XC866L Yes

The list of XC866 devices and their differences are summarized in Table 2.

Table 2 Device Summary

Device |Device Name Power | P-Flash | D-Flash | ROM Quality

Type Supply| Size Size Size Profile?)

(V) (Kbytes)| (Kbytes)| (Kbytes)

Flash?) |SAK-XC866*-4FRA 5.0 12 4 - Automotive
SAK-XC866*-4FRI 5.0 12 4 - Industrial
SAK-XC866*-2FRA 5.0 4 4 - Automotive
SAK-XC866*-2FRI 5.0 4 4 - Industrial
SAK-XC866*-1FRA 5.0 - 4 - Automotive
SAK-XC866*-1FRI 5.0 - 4 - Industrial
SAF-XC866*-4FRA 5.0 12 4 - Automotive
SAF-XC866*-4FRI 5.0 12 4 - Industrial
SAF-XC866*-2FRA 5.0 4 4 - Automotive
SAF-XC866*-2FRI 5.0 4 4 - Industrial
SAF-XC866*-1FRA 5.0 - 4 - Automotive
SAF-XC866*-1FRI 5.0 - 4 - Industrial
SAK-XC866*-4FRA 3V|3.3 12 4 - Automotive
SAK-XC866*-4FRI 3V |3.3 12 4 - Industrial
SAK-XC866*-2FRA 3V| 3.3 4 4 - Automotive
SAK-XC866*-2FRI 3V | 3.3 4 4 - Industrial
SAK-XC866*-1FRA 3V| 3.3 - 4 - Automotive

Data Sheet 3 V1.2, 2007-10
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Summary of Features

Table 2 Device Summary
SAK-XC866*-1FRI 3V |3.3 - 4 - Industrial
SAF-XC866*-4FRA 3V | 3.3 12 4 - Automotive
SAF-XC866*-4FRI 3V |3.3 12 4 - Industrial
SAF-XC866*-2FRA 3V | 3.3 4 4 - Automotive
SAF-XC866*-2FRI 3V |3.3 4 4 - Industrial
SAF-XC866*-1FRA 3V | 3.3 - 4 - Automotive
SAF-XC866*-1FRI 3V |3.3 - 4 - Industrial

ROM SAK-XC866*-4RRA 5.0 - 4 16 Automotive
SAK-XC866*-4RRI 5.0 - 4 16 Industrial
SAK-XC866*-2RRA 5.0 - 4 8 Automotive
SAK-XC866*-2RRI 5.0 - 4 8 Industrial
SAF-XC866*-4RRA 5.0 - 4 16 Automotive
SAF-XC866*-4RRI 5.0 - 4 16 Industrial
SAF-XC866*-2RRA 5.0 - 4 8 Automotive
SAF-XC866*-2RRI 5.0 - 4 8 Industrial
SAK-XC866*-4RRA 3V| 3.3 - 4 16 Automotive
SAK-XC866*-4RRI 3V | 3.3 - 4 16 Industrial
SAK-XC866*-2RRA 3V| 3.3 - 4 8 Automotive
SAK-XC866*-2RRI 3V | 3.3 - 4 8 Industrial
SAF-XC866*-4RRA 3V| 3.3 - 4 16 Automotive
SAF-XC866*-4RRI 3V |3.3 - 4 16 Industrial
SAF-XC866*-2RRA 3V| 3.3 - 4 8 Automotive
SAF-XC866*-2RRI 3V |3.3 - 4 8 Industrial

1) Industrial is not for Automotive usage

2)

The flash memory (P-Flash and D-Flash) can be used for code or data.

Note: The asterisk (*) above denotes the device configuration letters from Table 1.

Data Sheet
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Summary of Features

Ordering Information

The ordering code for Infineon Technologies microcontrollers provides an exact
reference to the required product. This ordering code identifies:

» The derivative itself, i.e. its function set, the temperature range, and the supply voltage
» the package and the type of delivery

For the available ordering codes for the XC866, please refer to your responsible sales
representative or your local distributor.

As this document refers to all the derivatives, some descriptions may not apply to a
specific product. For simplicity all versions are referred to by the term XC866 throughout
this document.

Data Sheet 5 V1.2, 2007-10
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General Device Information

2 General Device Information
21 Block Diagram
XC866
Internal Bus 7
8-Kbyte PN °
Boot ROM" [NV =
<#>L k#>P0.0-P0.5
XC800 Core & =L
256-byte RAM I
+
I TO&T1| | UART
64-byte monitor [NV = P1.0-P1.1
™S — =15 (=L
RAM o |
MBG —) S P1.5P1.7
RESET ccus () p—
V| | 512byte XRAM (—) N
sSSP -
v — ssc Y <#> = }(;:I P2.0-P2.7
N 4/8/16-Kbyte Flash N &
ssc | or LN
N—V] —
8/16-Kbyte ROM? Timer2 ()
® ADC VAREF
XTALY Clock Generator WDT <,?'> Voo
XTAL2 10 MHz
On-chip 0SC | =) ™
ocDS <:—_"> € K= ]<‘,:‘> P3.0-P3.7
PLL o
1) Includes 1-Kbyte monitor ROM
2) Includes additional 4-Kbyte Flash

Figure 2 XC866 Block Diagram
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2.2 Logic Symbol
VDDP VSSP
V - 1
AREF
—> Port06-Bit
VAGND
——> Port15Bit
RESET —— «C866
MBC — o
Port 2 8-Bit
™S —|
XTAL1 ——
> Port38Bit
XTAL2 —
VDDC VSSC

Figure 3 XC866 Logic Symbol
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Pin Configuration

General Device Information

MBC[ |

PO.3/SCLK_1/COUTE3_1[ |
PO4MTSR_1/CC62_1[ |
POSIMRST_1/EXINTO_0/COUT62_1[ |
XTAL2[ |

XTAL1 |

Vesc |:

VDDC I:

P1.6/CCPOST_1/T12HR_OEXINTG[ |
P1.7/CCPOS2_1T13HR 0|

™s[ |

PO.OITCK_0/T12HR _1/CC61_1/CLKOUTRXDO_1[ |
P0.2ICTRAP_27TDO_0/TXD_1 ]
PO.1/TDLOT13HR_1/RXD_1/EXF2_1/COUT61_1[ |
P2.0/CCPOSO_OEXINTH/T12HR_2/TCK_1/0C61_3/ANO[|
P2.1/CCPOS1_O/EXINT2T13HR_2/TDI_1/CC62_3AN1[_|
P2.2/CCPOS2_0/CTRAP_1/CC60_3/AN2[ |

Voo

Vs

XC866

| |RESET

|_|P35/COUTE2_0

|_]P3.4/cC62_0

| ]P3.3COUT61_0

| |P3.2/CCPOS2_2/CCH1_0

[ ]P3.4/CCPOS0_2/CCB1_2/COUTB0_0
| ]P3.0/CCPOS1_2/CCB0_0

| ] P3.7/EXINT4/COUTB3_0

| |P36/CTRAP_O

[ ] P1.5CCPOS0_1/EXINTS/EXF2_0/RXDO_0
[ ]P1.1/EXINT3/TDO_1/TXD_0

| ] P1.0RXD_0T2EX

[ P27IANT

] Viger

:‘ VAGND
] P26IANG

] P25IANS
] P2.4/AN4
] P2:3IAN3

Figure 4

Data Sheet

XC866 Pin Configuration, PG-TSSOP-38 Package (top view)
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General Device Information

2.4 Pin Definitions and Functions
Table 3 Pin Definitions and Functions
Symbol |Pin Type | Reset | Function
Number State
PO I/O Port 0
Port 0 is a 6-bit bidirectional general purpose /O
port. It can be used as alternate functions for the
JTAG, CCUG6, UART, and the SSC.
P0.0 12 Hi-z |TCK_0 JTAG Clock Input
T12HR_1 CCU®6 Timer 12 Hardware Run
Input
CC61_1 Input/Output of Capture/Compare
channel 1
CLKOUT Clock Output
RXDO_1 UART Transmit Data Output
PO.1 14 Hi-Zz |TDI_0 JTAG Serial Data Input
T13HR_1 CCUG6 Timer 13 Hardware Run
Input
RXD_1 UART Receive Data Input
COUT61_1 Output of Capture/Compare
channel 1
EXF2_1 Timer 2 External Flag Output
P0.2 13 PU CTRAP_2 CCUS6 Trap Input
TDO_ 0 JTAG Serial Data Output
TXD_1 UART Transmit Data Output/
Clock Output
P0.3 2 Hi-Z |SCK 1 SSC Clock Input/Output
COUT63_1 Output of Capture/Compare
channel 3
P0.4 3 Hi-Z |MTSR 1 SSC Master Transmit Output/
Slave Receive Input
CcC62_1 Input/Output of Capture/Compare
channel 2
P0.5 4 Hi-Z |MRST_1 SSC Master Receive Input/
Slave Transmit Output
EXINTO_O External Interrupt Input 0
COUT62_1 Output of Capture/Compare
channel 2
Data Sheet 9 V1.2, 2007-10
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General Device Information

Table 3 Pin Definitions and Functions (cont'd)
Symbol |Pin Type | Reset | Function
Number State
P1 I/0 Port 1
Port 1 is a 5-bit bidirectional general purpose /O
port. It can be used as alternate functions for the
JTAG, CCUGB, UART, and the SSC.
P1.0 27 PU RXD_0 UART Receive Data Input
T2EX Timer 2 External Trigger Input
P1.1 28 PU EXINT3 External Interrupt Input 3
TDO_1 JTAG Serial Data Output
TXD_0 UART Transmit Data Output/
Clock Output
P1.5 29 PU CCPOS0_1 CCUS6 Hall Input 0
EXINTS External Interrupt Input 5
EXF2_0 TImer 2 External Flag Output
RXDO_0 UART Transmit Data Output
P1.6 9 PU CCPOS1_1 CCUS6 Hall Input 1
T12HR_0  CCUG6 Timer 12 Hardware Run
Input
EXINT6 External Interrupt Input 6
P1.7 10 PU CCPOS2_1 CCUS6 Hall Input 2
T13HR_0  CCUG6 Timer 13 Hardware Run
Input
P1.5 and P1.6 can be used as a software chip
select output for the SSC.
Data Sheet 10 V1.2, 2007-10
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Table 3 Pin Definitions and Functions (cont'd)
Symbol |Pin Type | Reset | Function
Number State

P2 | Port 2
Port 2 is an 8-bit general purpose input-only port. It
can be used as alternate functions for the digital
inputs of the JTAG and CCUBG. Itis also used as the
analog inputs for the ADC.

P2.0 15 Hi-z |CCPOS0_0 CCU®6 Hall Input 0
EXINT1 External Interrupt Input 1
T12HR_2  CCUG6 Timer 12 Hardware Run

Input

TCK_1 JTAG Clock Input
CC61_3 Input of Capture/Compare channel 1
ANO Analog Input 0

P2.1 16 Hi-Zz |CCPOS1_0 CCU®6 Hall Input 1
EXINT2 External Interrupt Input 2
T13HR_2  CCUG6 Timer 13 Hardware Run

Input

TDI_1 JTAG Serial Data Input
CC62_3 Input of Capture/Compare channel 2
AN1 Analog Input 1

P2.2 17 Hi-z |CCPOS2_0 CCU®6 Hall Input 2
CTRAP_1  CCU6 Trap Input
CC60_3 Input of Capture/Compare channel 0
AN2 Analog Input 2

P2.3 20 Hi-Z | AN3 Analog Input 3

P2.4 21 Hi-Z | AN4 Analog Input 4

P2.5 22 Hi-Z |AN5 Analog Input 5

P2.6 23 Hi-Z | AN6 Analog Input 6

P2.7 26 Hi-Z | AN7 Analog Input 7

Data Sheet
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General Device Information

Table 3 Pin Definitions and Functions (cont'd)
Symbol |Pin Type | Reset | Function
Number State
P3 | Port 3
Port 3 is a bidirectional general purpose /O port. It
can be used as alternate functions for the CCUB.
P3.0 32 Hi-Zz |CCPOS1_2 CCU®6 Hall Input 1
CC60 0 Input/Output of Capture/Compare
channel 0
P3.1 33 Hi-Zz |CCPOS0_2 CCU®6 Hall Input 0
CC61_2 Input/Output of Capture/Compare
channel 1
COUT60_0 Output of Capture/Compare
channel 0
P3.2 34 Hi-z |CCPOS2_2 CCU®6 Hall Input 2
CC61.0 Input/Output of Capture/Compare
channel 1
P3.3 35 Hi-Z |COUT61_0 Output of Capture/Compare
channel 1
P3.4 36 Hi-Z |CC62_0 Input/Output of Capture/Compare
channel 2
P3.5 37 Hi-Z |COUT62_0 Output of Capture/Compare
channel 2
P3.6 30 PD CTRAP_O0 CCUS6 Trap Input
P3.7 31 Hi-Z |EXINT4 External Interrupt Input 4
COUT63_0 Output of Capture/Compare
channel 3
Data Sheet 12 V1.2, 2007-10
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General Device Information

Table 3 Pin Definitions and Functions (cont'd)
Symbol |Pin Type | Reset | Function
Number State
Vbop 18 - - 1/0 Port Supply (3.3 V/5.0 V)
Also used by EVR and analog modules.
Vssp 19 - - I/O Port Ground
Vboe 8 - - Core Supply Monitor (2.5 V)
Vssc 7 - - Core Supply Ground
Varer |25 - - ADC Reference Voltage
Vagnp |24 - - ADC Reference Ground
XTAL1 |6 | Hi-Z | External Oscillator Input
(NC if not needed)
XTAL2 |5 (0] Hi-Z | External Oscillator Output
(NC if not needed)
TMS 11 | PD Test Mode Select
RESET |38 | PU Reset Input
mBc? |1 | PU Monitor & BootStrap Loader Control

1) An external pull-up device in the range of 4.7 kQ to 100 kQ is required to enter user mode. Alternatively MBC
can be tied to high if alternate functions (for debugging) of the pin are not utilized.

Data Sheet
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Functional Description

3 Functional Description

31 Processor Architecture

The XC866 is based on a high-performance 8-bit Central Processing Unit (CPU) that is
compatible with the standard 8051 processor. While the standard 8051 processor is
designed around a 12-clock machine cycle, the XC866 CPU uses a 2-clock machine
cycle. This allows fast access to ROM or RAM memories without wait state. Access to
the Flash memory, however, requires an additional wait state (one machine cycle). The
instruction set consists of 45% one-byte, 41% two-byte and 14% three-byte instructions.

The XC866 CPU provides a range of debugging features, including basic stop/start,
single-step execution, breakpoint support and read/write access to the data memory,
program memory and SFRs.

Figure 5 shows the CPU functional blocks.

A \ Intemal Data
; \ 4 Memory
\ CoreSFRs |\ | Register Interface
External Data ) .
Memory Extemal SFRs
i N\ Al 4
T 7] 16-bit Registers & [ AL
/LN Memory Interface \—| |\
\ 4 T T
Program Memory
Opcode &
) Immediate Multiplier / Divider
Registers
Opcode Decoder ( Timer 0/ Timer 1
Memor fcv‘j;; | state Machine & [ | UART
4 PowerSaving N—v| N
Reset P
Legacy External Interrupts (IENO, IEN1) P Int i
nterrup! L\
External Interrupts >
Non-Maskable Interrupt Controller

Figure 5 CPU Block Diagram
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3.2 Memory Organization

The XC866 CPU operates in the following five address spaces:

+ 8 Kbytes of Boot ROM program memory
» 256 bytes of internal RAM data memory
* 512 bytes of XRAM memory
(XRAM can be read/written as program memory or external data memory)
* a 128-byte Special Function Register area
» 4/8/16 Kbytes of Flash program memory (Flash devices); or
8/16 Kbytes of ROM program memory, with additional 4 Kbytes of Flash
(ROM devices)

Figure 6 illustrates the memory address spaces of the XC866-4FR device.

FFFF FFFF,
F200, F200,
XRAM XRAM
512 bytes Fo00,, 512 bytes Fo00,,
E000,,
Boot ROM
8 Kbytes
€000,
BOOO,,
D-Flash Bank
4 Kbytes "
A000,,
Indirect Direct
3000, Address Address
P-Flash Bank 2 FE
4 [z Special Function !
2000, Internal RAM Registers
P-Flash Bank 1 80y
4 Kbytes?
1000, 7,
P-Flash Bank 0
4 Kbytes " Internal RAM
0000, 0000, 00,
Program Space External Data Space Internal Data Space
1) For XC866-1FR device, physically one 4KByte D-Flash bank is mapped to both address range 0000H - OFFFH and AOOOH - AFFFH,
and the shaded banks are not available.
2) For XC866-2FR device, the shaded banks are not available.

Figure 6 Memory Map of XC866 Flash Devices
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Figure 7 illustrates the memory address spaces of the XC866-4RR device.

FFFFy
F200, | IF200,
XRAM XRAM
512 Bytes Fo00,, 512 Bytes Fo00,,
E000,,
Boot ROM
8 KBytes
€000,
B000,,
Flash (4K-X bytes)
=== Total 4 KBytes) = = =
User ROM (X bytes)
A000,,
Indirect Direct
3000, Address Address
User ROM
1) FF
4 KBytes H
R 00 Internal RAM Special Function
G Registers
80,
User ROM
8 KBytes 7Fy
Internal RAM
0000, 0000, 00,
Code Space External Data Space Internal Data Space

1) For XC866-2RR device, the shaded area is not available and Flash is 4 Kbytes.
2) For XC866-4RR device: ROM = (12+X) KBytes, Flash = (4-X) Kbytes.

Memory Map User Mode

Figure 7 Memory Map of XC866 ROM Devices
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Functional Description

3.21 Memory Protection Strategy

The XC866 memory protection strategy includes:

» Read-out protection: The Flash Memory can be enabled for read-out protection and
ROM memory is always protected.

» Program and erase protection: The Flash memory in all devices can be enabled for
program and erase protection.

Flash memory protection is available in two modes:

* Mode 0: Only the P-Flash is protected; the D-Flash is unprotected
* Mode 1: Both the P-Flash and D-Flash are protected

The selection of each protection mode and the restrictions imposed are summarized in
Table 4.

Table 4 Flash Protection Modes

Mode 0 1

Activation Program a valid password via BSL mode 6

Selection MSB of password = 0 MSB of password = 1
P-Flash contents | Read instructions in the Read instructions in the
can be read by P-Flash P-Flash or D-Flash
P-Flash program | Not possible Not possible

and erase

D-Flash contents | Read instructions in any program Read instructions in the
can be read by | memory P-Flash or D-Flash
D-Flash program | Possible Not possible

D-Flash erase Possible, on the condition that bit Not possible

DFLASHEN in register MISC_CON
is set to 1 prior to each erase
operation

BSL mode 6, which is used for enabling Flash protection, can also be used for disabling
Flash protection. Here, the programmed password must be provided by the user. A
password match triggers an automatic erase of the read-protected Flash contents, see
Table 5 and Table 6, and the programmed password is erased. The Flash protection is
then disabled upon the next reset.

For XC866-2FR and XC866-4FR devices:
The selection of protection type is summarized in Table 5.

Data Sheet 17 V1.2, 2007-10
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Table 5 Flash Protection Type for XC866-2FR and XC866-4FR devices

PASSWORD Type of Protection Flash Banks to Erase when
Unprotected

TXXXXXXXg Flash Protection Mode 1 All Banks

OXXXXXXXpg Flash Protection Mode 0 P-Flash Bank

For XC866-1FR device and ROM devices:
The selection of protection type is summarized in Table 6.

Table 6 Flash Protection Type for XC866-1FR device and ROM devices

PASSWORD Type of Protection |Sectors to Erase Comments
(Applicable to the when Unprotected
whole Flash)

TXXXXXXXg Read/Program/Erase |All Sectors Compatible to

Protection mode 1

00001XXXg Erase Sector 0

00010XXXg Erase Sector 0 and 1

00011XXXg Erase Sector 0 to 2

00100XXXg Erase Sector 0 to 3

00101XXXg Erase Sector 0 to 4

00110XXXg Erase Sector 0 to 5

00111XXXg Erase Sector 0 to 6

01000XXXg Erase Sector 0 to 7

01001XXXg Erase Sector 0 to 8

01010XXXg Erase All Sectors

Others Erase None

Although no protection scheme can be
protection strategy provides a very high

microcontroller.

Data Sheet
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Functional Description

3.2.2 Special Function Register

The Special Function Registers (SFRs) occupy direct internal data memory space in the
range 80y to FFy. All registers, except the program counter, reside in the SFR area. The
SFRs include pointers and registers that provide an interface between the CPU and the
on-chip peripherals. As the 128-SFR range is less than the total number of registers
required, address extension mechanisms are required to increase the number of
addressable SFRs. The address extension mechanisms include:

* Mapping

+ Paging

3.2.21 Address Extension by Mapping

Address extension is performed at the system level by mapping. The SFR area is
extended into two portions: the standard (non-mapped) SFR area and the mapped SFR
area. Each portion supports the same address range 80y to FFy, bringing the number
of addressable SFRs to 256. The extended address range is not directly controlled by
the CPU instruction itself, but is derived from bit RMAP in the system control register
SYSCONO at address 8Fp. To access SFRs in the mapped area, bit RMAP in SFR
SYSCONO must be set. Alternatively, the SFRs in the standard area can be accessed
by clearing bit RMAP. The SFR area can be selected as shown in Figure 8.

SYSCONO
System Control Register 0 Reset Value: 00y
7 6 5 4 3 2 1 0
0 1 0 RMAP
I r I rw r rw
Field Bits Type | Description
RMAP 0 rw Special Function Register Map Control
0 The access to the standard SFR area is
enabled.
1 The access to the mapped SFR area is
enabled.
1 2 rw Reserved
Returns the last value if read; should be written
with 1.
0 1,[7:3] |r Reserved
Returns 0 if read; should be written with 0.
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Functional Description

Note: The RMAP bit must be cleared/set by ANL or ORL instructions. The rest bits of
SYSCONO should not be modified.

As long as bit RMAP is set, the mapped SFR area can be accessed. This bit is not
cleared automatically by hardware. Thus, before standard/mapped registers are
accessed, bit RMAP must be cleared/set, respectively, by software.

Standard Area (RMAP = 0)

FF,

Module 1 SFRs

SYSCONO0.RMAP Module 2 SFRs

W

—

Module n SFRs

80

SFR Data H
<+
(to/from CPU) Mapped Area (RMAP = 1)
FF,,
Module (n+1) SFRs
Module (n+2) SFRs
L~
Module m SFRs
80,
Direct
Internal Data

Memory Address

Figure 8 Address Extension by Mapping
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Functional Description

3.2.2.2 Address Extension by Paging

Address extension is further performed at the module level by paging. With the address
extension by mapping, the XC866 has a 256-SFR address range. However, this is still
less than the total number of SFRs needed by the on-chip peripherals. To meet this
requirement, some peripherals have a built-in local address extension mechanism for
increasing the number of addressable SFRs. The extended address range is not directly
controlled by the CPU instruction itself, but is derived from bit field PAGE in the module
page register MOD_PAGE. Hence, the bit field PAGE must be programmed before
accessing the SFR of the target module. Each module may contain a different number
of pages and a different number of SFRs per page, depending on the specific
requirement. Besides setting the correct RMAP bit value to select the SFR area, the user
must also ensure that a valid PAGE is selected to target the desired SFR. A page inside
the extended address range can be selected as shown in Figure 9.
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Figure 9 Address Extension by Paging
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