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Summary of Features

Table 2 Device Profile (cont'd)
Sales Type Device | Program |Power |Temp- Quality
Type |Memory |Supply |erature Profile
(Kbytes) | (V) (°C)
SAK-XC886*/888*-8FFA 3V3 | Flash |32 3.3 -40t0 125 | Automotive
SAK-XC886*/888*-6FFA 3V3 | Flash |24 3.3 -40to 125 | Automotive
SAF-XC886*/888*-8FFA 3V3 | Flash |32 3.3 -40 to 85 Automotive
SAF-XC886*/888*-6FFA 3V3 |Flash |24 3.3 -40 to 85 Automotive
SAF-XC886*/888*-8FF|1 3V3 |Flash |32 3.3 -40 to 85 Industrial
SAF-XC886*/888*-6FFI1 3V3 |Flash |24 3.3 -40 to 85 Industrial

Note: The asterisk (*) above denotes the device configuration letters from Table 1.
Corresponding ROM derivatives will be available on request.

Note: For variants with LIN BSL support, only LIN BSL is available regardless of the
availability of the CAN module.

As this document refers to all the derivatives, some description may not apply to a
specific product. For simplicity, all versions are referred to by the term XC886/888
throughout this document.

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 XC886/888, please refer to your responsible
sales representative or your local distributor.

Note: The ordering codes for the Mask-ROM versions are defined for each product after
verification of the respective ROM code.
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General Device Information

Table 3 Pin Definitions and Functions (cont'd)
Symbol | Pin Number | Type | Reset | Function
(TQFP-48/64) State
P1.6 8/10 PU CCPOS1_1 CCUG6 Hall Input 1
T12HR_0 CCUG6 Timer 12 Hardware Run
Input
EXINT6_0 External Interrupt Input 6
RXDCO_2  MultiCAN Node 0 Receiver Input
T21 1 Timer 21 Input
P1.7 9/11 PU CCPOS2_1 CCUG6 Hall Input 2
T13HR_0 CCUG6 Timer 13 Hardware Run
Input
T2 1 Timer 2 Input
TXDCO_2  MultiCAN Node 0 Transmitter

Output

P1.5 and P1.6 can be used as a software chip
select output for the SSC.

Data Sheet
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code or data. Therefore, even though the ROM device contains either a 24-Kbyte or 32-
Kbyte ROM, the maximum size of code that can be placed in the ROM is the given size
less four bytes.

Functional Description

3.21
The XC886/888 memory protection strategy includes:

Memory Protection Strategy

* Read-out protection: The user is able to protect the contents in the Flash (for Flash
devices) and ROM (for ROM devices) memory from being read
— Flash protection is enabled by programming a valid password (8-bit non-zero
value) via BSL mode 6.
— ROM protection is fixed with the ROM mask and is always enabled.
* Flash program and erase protection: This feature is available only for Flash devices.

3.211

As long as a valid password is available, all external access to the device, including the
Flash, will be blocked.

For additional security, the Flash hardware protection can be enabled to implement a
second layer of read-out protection, as well as to enable program and erase protection.

Flash Memory Protection

Flash hardware protection is available only for Flash devices and comes 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

Flash Protection | Without hardware | With hardware protection
protection

Hardware - 0 1

Protection Mode

Activation Program a valid password via BSL mode 6

Selection Bit 4 of password = 0 | Bit 4 of password = 1 | Bit 4 of password = 1
MSB of password = 0 | MSB of password = 1

P-Flash Read instructions in | Read instructions in | Read instructions in

contents can be | any program memory | the P-Flash the P-Flash or D-

read by Flash

External access | Not possible Not possible Not possible

to P-Flash

Data Sheet 21 V1.2, 2009-07
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Functional Description

Table 4 Flash Protection Modes (cont'd)
Flash Protection | Without hardware | With hardware protection
protection
P-Flash program | Possible Not possible Not possible
and erase
D-Flash Read instructions in | Read instructions in | Read instructions in
contents can be | any program memory | any program memory | the P-Flash or D-
read by Flash
External access | Not possible Not possible Not possible
to D-Flash
D-Flash Possible Possible Not possible
program
D-Flash erase Possible Possible, on Not possible
condition that bit
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 protected P-Flash and D-Flash
contents, including the programmed password. The Flash protection is then disabled
upon the next reset.

For the ROM device, the ROM is protected at all times and BSL mode 6 is used only to
block external access to the device. However, unlike the Flash device, it is not possible
to disable the memory protection of the ROM device. Here, entering BSL mode 6 will
result in a protection error.

Note: If ROM read-out protection is enabled, only read instructions in the ROM memory
can target the ROM contents.

Although no protection scheme can be considered infallible, the XC886/888 memory
protection strategy provides a very high level of protection for a general purpose
microcontroller.

Data Sheet 22 V1.2, 2009-07
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Functional Description

* Overwrite the contents of PAGE with the contents of STx, ignoring the value written
to the bit positions of PAGE
(this is done at the end of the interrupt routine to restore the previous page setting
before the interrupt occurred)

<] ST3 <]
< ST2 <
< ST1 <—
<— STO <
STNR
value update ‘ |—> PAGE
from CPU

Figure 10 Storage Elements for Paging

With this mechanism, a certain number of interrupt routines (or other routines) can
perform page changes without reading and storing the previously used page information.
The use of only write operations makes the system simpler and faster. Consequently,
this mechanism significantly improves the performance of short interrupt routines.

The XC886/888 supports local address extension for:

Parallel Ports

Analog-to-Digital Converter (ADC)
Capture/Compare Unit 6 (CCUG)
System Control Registers

Data Sheet 27 V1.2, 2009-07
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Functional Description

Table 9 WDT Register Overview (cont'd)
Addr | Register Name Bit 7 6 5 4 3 2 1 0
BEH WDTL Reset: 00y | Bit Field WDT
Watchdog Timer Register Low
Type rh
BF WDTH Reset: 00 | Bit Field WDT
Watchdog Timer Register High
Type rh
3.2.4.6 Port Registers
The Port SFRs can be accessed in the standard memory area (RMAP = 0).
Table 10 Port Register Overview
Addr | Register Name Bit 7 6 5 4 3 2 1 0
RMAP =0
B2 PORT_PAGE Reset: 00 | Bit Field OP STNR 0 PAGE
Page Register
Type w w r w
RMAP =0, PAGE 0
80y PO_DATA Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
PO Data Register
Type w rw w w rw w rw rw
86 P0_DIR Reset: 00y | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
PO Direction Register
Type rw w rw rw rw rw rw rw
90y P1_DATA Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P1 Data Register
Type rw rw rw rw rw w rw rw
914 P1_DIR Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P1 Direction Register
Type w rw w w rw w rw rw
924 P5_DATA Reset: 00y | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P5 Data Register
Type rw w rw rw rw rw rw rw
934 P5_DIR Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P5 Direction Register
Type w rw w w rw w rw rw
A0 P2_DATA Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P2 Data Register
Type w rw w w rw w rw rw
ATH P2_DIR Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P2 Direction Register
Type rw w rw rw rw rw w rw
BOy P3_DATA Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P3 Data Register
Type w rw w w rw w rw rw
B1y P3_DIR Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P3 Direction Register
Type w rw w w rw w rw rw
C8H P4_DATA Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P4 Data Register
Type rw w rw rw rw rw rw rw
COH P4_DIR Reset: 00 | Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P4 Direction Register
Type w rw w w rw w rw rw
Data Sheet 37 V1.2, 2009-07
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Functional Description

Table 11 ADC Register Overview (cont’d)
Addr | Register Name Bit 7 6 5 4 3 2 1 0
CCH ADC_CHINSR Reset: 00y | BitField | CHINS | CHINS | CHINS | CHINS | CHINS | CHINS | CHINS | CHINS
Channel Interrupt Set Register 7 6 5 4 3 2 1 0
Type w w w w w w w w
CDy ADC_CHINPR Reset: 00y | Bit Field | CHINP | CHINP | CHINP | CHINP | CHINP | CHINP | CHINP | CHINP
Channel Interrupt Node Pointer 7 6 5 4 3 2 1 0
Register
Type w w rw w rw rw rw w
CEQ ADC_EVINFR Reset: 00y | BitField | EVINF | EVINF | EVINF | EVINF EVINF | EVINF
Event Interrupt Flag Register 7 6 5 4 1 0
Type rh rh rh rh rh rh
CFy ADC_EVINCR Reset: 00y | BitField | EVINC | EVINC | EVINC | EVINC EVINC | EVINC
Event Interrupt Clear Flag 7 6 5 4 1 (0]
Register
Type w w w w w w
D2 ADC_EVINSR Reset: 00y | BitField | EVINS | EVINS | EVINS | EVINS EVINS | EVINS
Event Interrupt Set Flag Register 7 6 5 4 1 0
Type w w w w w w
D3y ADC_EVINPR Reset: 00y | BitField | EVINP | EVINP | EVINP | EVINP EVINP | EVINP
Event Interrupt Node Pointer 7 6 5 4 1 0
Register
Type w w rw w w w
RMAP =0, PAGE 6
CAY ADC_CRCR1 Reset: 00y | BitField | CH7 CH6 CH5 CH4 0
Conversion Request Control
Register 1 Type rwh rwh rwh rwh r
CBH ADC_CRPR1 Reset: 00 | BitField | CHP7 | CHP6 | CHP5 | CHP4 0
Conversion Request Pending
Register 1 Type rwh rwh rwh rwh r
CCH ADC_CRMR1 Reset: 00y | BitField | Rsv LDEV | CLRP | SCAN | ENSI | ENTR 0 ENGT
Conversion Request Mode ND
Register 1
Type r w w w rw rw r w
CDy ADC_QMRO Reset: 00 | BitField | CEV | TREV | FLUS | CLRV 0 ENTR 0 ENGT
Queue Mode Register 0 H
Type w w w w r rw r rw
CEH ADC_QSRO Reset: 20 | BitField | Rsv 0 EMPT EV FILL
Queue Status Register 0 Y
Type r r rh rh rh
CFH ADC_QORO0 Reset: 00 | BitField | EXTR | ENSI RF Vv 0 REQCHNR
Queue 0 Register 0
Type rh rh rh rh r rh
D2 ADC_QBURO Reset: 00 | BitField | EXTR | ENSI RF V 0 REQCHNR
Backup Register 0
Queue Backup Register Type rh rh rh rh r rh
D2y ADC_QINRO Reset: 00 | Bit Field | EXTR | ENSI RF 0 REQCHNR
Queue Input Register 0
Type w w w r w
Data Sheet 42 V1.2, 2009-07
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3.2.4.8 Timer 2 Registers
The Timer 2 SFRs can be accessed in the standard memory area (RMAP = 0).

Functional Description

Table 12 T2 Register Overview
Addr | Register Name Bit 7 6 5 4 3 2 1 0
RMAP =0
COy T2_T2CON Reset: 00y | Bit Field TF2 EXF2 0 EXEN TR2 CIT2 CP/
Timer 2 Control Register 2 RL2
Type rwh rwh r rw rwh rw rw
C1y T2_T2MOD Reset: 00y | BitField | T2RE | T2RH | EDGE | PREN T2PRE DCEN
Timer 2 Mode Register GS EN SEL
Type w rw w w rw ’ w ‘ rw rw
C2y T2_RC2L Reset: 00y | Bit Field RC2
Timer 2 Reload/Capture
Register Low Type rwh
C3H T2_RC2H Reset: 00 | Bit Field RC2
Timer 2 Reload/Capture
Register High Type rwh
Cay T2_T2L Reset: 00y | Bit Field THL2
Timer 2 Register Low
Type rwh
C5 T2_T2H Reset: 00 | Bit Field THL2
Timer 2 Register High
Type rwh

3.24.9 Timer 21 Registers
The Timer 21 SFRs can be accessed in the mapped memory area (RMAP = 1).

Table 13 T21 Register Overview
Addr | Register Name Bit 7 6 5 4 3 2 1 0
RMAP =1
COy T21_T2CON Reset: 00 | Bit Field TF2 EXF2 0 EXEN TR2 CIT2 CP/
Timer 2 Control Register 2 RL2
Type rwh rwh r rw rwh rw rw
C1H T21_T2MOD Reset: 00y | BitField | T2RE | T2RH | EDGE | PREN T2PRE DCEN
Timer 2 Mode Register GS EN SEL
Type w rw w w rw ‘ w ‘ rw rw
C2y T21_RC2L Reset: 00 | Bit Field RC2
Timer 2 Reload/Capture
Register Low Type rwh
C3H T21_RC2H Reset: 00 | Bit Field RC2
Timer 2 Reload/Capture
Register High Type wh
Cay T21_T2L Reset: 00y | Bit Field THL2
Timer 2 Register Low
Type rwh
Data Sheet 43 V1.2, 2009-07
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Functional Description
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Figure 18 Interrupt Request Sources (Part 5)
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Functional Description

Figure 19 shows the structure of a bidirectional port pin.

VAN

Internal Bus Px_PUDSEL
Pull-up/Pull-down
Select Register

Px_PUDEN
Pull-up/Pull-down
Enable Register

Px_OD
Open Drain
Control Register

< > Px_DIR a
Direction Register

Px_ALTSELO
Alternate Select
Register 0

A
A

VDDP

Px_ALTSEL1
Alternate Select [ enable
Register 1

Pull
Up
Device

A

A

v

AltDataOut 3 p| 11 enable Output

AltDataOut 2 » 10 FQQHVH
AltDataOut1 » o ,| »  Pin
00

Out enable¢ Input
I Driver

Px_Data
Data Register

A

N Schmitt Trigger

AltDataln
o

N

Y} enable| Pull
.D—P Down

Device

Pad

Figure 19 General Structure of Bidirectional Port
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Functional Description

3.10 Watchdog Timer

The Watchdog Timer (WDT) provides a highly reliable and secure way to detect and
recover from software or hardware failures. The WDT is reset at a regular interval that is
predefined by the user. The CPU must service the WDT within this interval to prevent the
WDT from causing an XC886/888 system reset. Hence, routine service of the WDT
confirms that the system is functioning properly. This ensures that an accidental
malfunction of the XC886/888 will be aborted in a user-specified time period.

In debug mode, the WDT is default suspended and stops counting. Therefore, there is
no need to refresh the WDT during debugging.

Features

* 16-bit Watchdog Timer

* Programmable reload value for upper 8 bits of timer

*  Programmable window boundary

+ Selectable input frequency of fpc «/2 Or fpc /128

* Time-out detection with NMI generation and reset prewarning activation (after which
a system reset will be performed)

The WDT is a 16-bit timer incremented by a count rate of fp /2 O fpc k/128. This 16-bit
timer is realized as two concatenated 8-bit timers. The upper 8 bits of the WDT can be
preset to a user-programmable value via a watchdog service access in order to modify
the watchdog expire time period. The lower 8 bits are reset on each service access.
Figure 28 shows the block diagram of the WDT unit.

WDT WDTREL
Control
>
; 1:2 = Clear v
-——— MUX WDT Low Byte | WDT High Byte
fPC'-K! / | p 1:128 > A A
Lod
Overflow/Time-out Control & ENMIWDT
T Window-boundary control > '
ENWDT A
Logic
ENWDT.P WDTWINB

Figure 28 WDT Block Diagram
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Functional Description

3.18 Timer 2 and Timer 21

Timer 2 and Timer 21 are 16-bit general purpose timers (THL2) that are fully compatible
and have two modes of operation, a 16-bit auto-reload mode and a 16-bit one channel
capture mode, see Table 33. As a timer, the timers count with an input clock of PCLK/12
(if prescaler is disabled). As a counter, they count 1-to-0 transitions on pin T2. In the
counter mode, the maximum resolution for the count is PCLK/24 (if prescaler is

disabled).

Table 33

Timer 2 Modes

Mode

Description

Auto-reload

Up/Down Count Disabled

Count up only

Start counting from 16-bit reload value, overflow at FFFF,

Reload event configurable for trigger by overflow condition only, or by
negative/positive edge at input pin T2EX as well

Programmble reload value in register RC2

Interrupt is generated with reload event

Up/Down Count Enabled

Count up or down, direction determined by level at input pin T2EX

No interrupt is generated

Count up

— Start counting from 16-bit reload value, overflow at FFFF,

— Reload event triggered by overflow condition

— Programmble reload value in register RC2

Count down

— Start counting from FFFF, underflow at value defined in register
RC2

— Reload event triggered by underflow condition

— Reload value fixed at FFFF

Channel
capture

Count up only

Start counting from 0000y, overflow at FFFF

Reload event triggered by overflow condition

Reload value fixed at 0000,

Capture event triggered by falling/rising edge at pin T2EX
Captured timer value stored in register RC2

Interrupt is generated with reload or capture event

Data Sheet
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3.23 Chip Identification Number

The XC886/888 identity (ID) register is located at Page 1 of address B3,,. The value of
ID register is 09, for Flash devices and 22, for ROM devices. However, for easy
identification of product variants, the Chip Identification Number, which is an unique
number assigned to each product variant, is available. The differentiation is based on the
product, variant type and device step information.

Functional Description

Two methods are provided to read a device’s chip identification number:

* In-application subroutine, GET_CHIP_INFO
* Bootstrap loader (BSL) mode A

Table 36 lists the chip identification numbers of available XC886/888 Flash and ROM

device variants.

Table 36 Chip Identification Number
Product Variant Chip Identification Number
AA-Step AB-Step AC-Step
Flash Devices
XC886CLM-8FFA 3V3 - 09500102 0B500102,
XC888CLM-8FFA 3V3 - 09500103, 0B500103,
XC886LM-8FFA 3V3 - 09500122, 0B500122,
XC888LM-8FFA 3V3 - 09500123, 0B500123,,
XC886CLM-6FFA 3V3 - 09551502, 0B551502,
XC888CLM-6FFA 3V3 - 09551503, 0B551503,
XC886LM-6FFA 3V3 - 09551522, 0B551522,,
XC888LM-6FFA 3V3 - 09551523, 0B551523,
XC886CM-8FFA 3V3 - 09580102, 0B580102,,
XC888CM-8FFA 3V3 - 09580103, 0B580103,
XC886C-8FFA 3V3 - 09580142, 0B580142,
XCB888C-8FFA 3V3 - 09580143, 0B580143,
XC886-8FFA 3V3 - 09580162, 0B580162,
XC888-8FFA 3V3 - 09580163, 0B580163,
XC886CM-6FFA 3V3 - 095D1502,, 0B5D1502,,
XC888CM-6FFA 3V3 - 095D1503,, 0B5D1503,,
XC886C-6FFA 3V3 - 095D1542,, 0B5D1542,,
XCB888C-6FFA 3V3 - 095D 1543, 0B5D 1543,
Data Sheet 104 V1.2, 2009-07
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Table 36

Chip Identification Number (cont’d)

Functional Description

Product Variant

Chip Identification Number

AA-Step AB-Step AC-Step
XC886LM-6RFA 3V3 22411522, - -
XC888LM-6RFA 3V3 22411523, - -
XC886CM-8RFA 3V3 22480502, - -
XC888CM-8RFA 3V3 22480503, - -
XC886C-8RFA 3V3 22480542, - -
XC888C-8RFA 3V3 22480543, - -
XC886-8RFA 3V3 22480562, - -
XC888-8RFA 3V3 22480563, - -
XC886CM-6RFA 3V3 22491502, - -
XC888CM-6RFA 3V3 22491503, - -
XC886C-6RFA 3V3 22491542, - -
XC888C-6RFA 3V3 22491543, - -
XC886-6RFA 3V3 22491562, - -
XC888-6RFA 3V3 22491563, - -
XC886CLM-8RFA 5V 22800502, - -
XC888CLM-8RFA 5V 22800503, - -
XC886LM-8RFA 5V 22800522, - -
XC888LM-8RFA 5V 22800523, - -
XC886CLM-6RFA 5V 22811502, - -
XC888CLM-6RFA 5V 22811503 - -
XC886LM-6RFA 5V 22811522, - -
XC888LM-6RFA 5V 22811523, - -
XC886CM-8RFA 5V 22880502, - -
XC888CM-8RFA 5V 22880503, - -
XC886C-8RFA 5V 22880542, - -
XC888C-8RFA 5V 22880543, - -
XC886-8RFA 5V 22880562, - -
XC888-8RFA 5V 22880563, - -
XC886CM-6RFA 5V 22891502, - -
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XC886/888CLM

Table 36 Chip Identification Number (cont’d)

Functional Description

Product Variant

Chip Identification Number

AA-Step AB-Step AC-Step
XC888CM-6RFA 5V 22891503 - -
XC886C-6RFA 5V 22891542, - -
XCB888C-6RFA 5V 22891543, - -
XC886-6RFA 5V 22891562, - -
XC888-6RFA 5V 22891563, - -
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Electrical Parameters

4.2.31 ADC Conversion Timing

Conversion time, 7z = fapc x (1 +rx (3+n+ STC) ), where
r=CTC + 2 for CTC = 00g, 015 or 105,

r=232for CTC = 11g,

CTC = Conversion Time Control (GLOBCTR.CTC),

STC = Sample Time Control (INPCRO0.STC),

n = 8 or 10 (for 8-bit and 10-bit conversion respectively),
taoc = 1/ fanc
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Electrical Parameters

Table 42 Power Down Current (Operating Conditions apply; Vppp = 5V range)

Parameter Symbol Limit Values | Unit | Test Condition

typ." | max.?

Vopp = 5V Range
Power-Down Mode Iopp 1 10 A | T, =+25°C3
- 30 WA | T, = +85°CH9

1) The typical Ippp values are measured at Vppp = 5.0 V.
2) The maximum Ippp Values are measured at Vppp = 5.5 V.
3) Ippp has a maximum value of 200 pA at 7, = + 125 °C.

4) Ippp is measured with: RESET = Vppp, Vagnp= Vss: RXD/INTO = Vppp; rest of the ports are programmed to be
input with either internal pull devices enabled or driven externally to ensure no floating inputs.

5) Not subjected to production test, verified by design/characterization.
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Package and Quality Declaration

5.2 Package Outline
Figure 48 shows the package outlines of the XC886.
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Index Marking

1) Does not include plastic or metal protrusion of 0.25 max. per side
2) Does not include dambar protrusion of 0.08 max. per side

GPP09237

Figure 48 PG-TQFP-48 Package Outline
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