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Pin Definitions and Functions

General Device Information

The functions and default states of the XC886/888 external pins are provided in Table 3.

Table 3 Pin Definitions and Functions
Symbol | Pin Number | Type | Reset | Function
(TQFP-48/64) State
PO I/0 Port 0
Port O is an 8-bit bidirectional general purpose
I/O port. It can be used as alternate functions
for the JTAG, CCU6, UART, UART1, Timer 2,
Timer 21, MultiCAN and SSC.
P0.0 11/17 Hi-Z |TCK_O JTAG Clock Input
T12HR_1 CCUG6 Timer 12 Hardware Run
Input
CC61_1 Input/Output of
Capture/Compare channel 1
CLKOUT_0 Clock Output
RXDO 1 UART Transmit Data Output
PO.1 13/21 Hi-Z |TDI_O JTAG Serial Data Input
T13HR 1 CCUG6 Timer 13 Hardware Run
Input
RXD_1 UART Receive Data Input
RXDC1_0  MultiCAN Node 1 Receiver Input
COUT61_1 Output of Capture/Compare
channel 1
EXF2_1 Timer 2 External Flag Output
P0.2 12/18 PU CTRAP_2 CCUG6 Trap Input
TDO 0 JTAG Serial Data Output
TXD_1 UART Transmit Data
Output/Clock Output
TXDC1_ 0  MultiCAN Node 1 Transmitter
Output
P0.3 48/63 Hi-Z |SCK 1 SSC Clock Input/Output
COUT63_1 Output of Capture/Compare
channel 3
RXDO1_0 UART1 Transmit Data Output
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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
P0.4 1/64 Hi-Z |MTSR_1 SSC Master Transmit Output/
Slave Receive Input
CCo62_1 Input/Output of
Capture/Compare channel 2
TXD1_0 UART1 Transmit Data
Output/Clock Output
P0.5 2/1 Hi-Z |MRST_1 SSC Master Receive Input/Slave
Transmit Output
EXINTO_O0 External Interrupt Input O
T2EX1_1 Timer 21 External Trigger Input
RXD1_0 UART1 Receive Data Input
COUT62_1 Output of Capture/Compare
channel 2
P0.6 —/2 PU GPIO
P0.7 47162 PU CLKOUT_1 Clock Output
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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
P3 I/0 Port 3
Port 3 is an 8-bit bidirectional general purpose
I/O port. It can be used as alternate functions
for CCU6, UART1, Timer 21 and MultiCAN.
P3.0 35/43 Hi-Z |CCPOS1_2 CCUG6 Hall Input 1
CCe0_0 Input/Output of
Capture/Compare channel 0
RXDO1_1 UART1 Transmit Data Output
P3.1 36/44 Hi-Z |CCPOS0_2 CCUG6 Hall Input 0
CCob1_2 Input/Output of
Capture/Compare channel 1
COUT60_0 Output of Capture/Compare
channel 0
TXD1_1 UART1 Transmit Data
Output/Clock Output
P3.2 37/49 Hi-Z |CCPOS2_2 CCUG6 Hall Input 2
RXDC1_1 MultiCAN Node 1 Receiver Input
RXD1_1 UART1 Receive Data Input
CCo61_0 Input/Output of
Capture/Compare channel 1
P3.3 38/50 Hi-Z |COUT61_0 Output of Capture/Compare
channel 1
TXDC1_1 MultiCAN Node 1 Transmitter
Output
P3.4 39/51 Hi-Z |CC62_0 Input/Output of
Capture/Compare channel 2
RXDCO_1 MultiCAN Node 0 Receiver Input
T2EX1_0 Timer 21 External Trigger Input
P3.5 40/52 Hi-Z |COUT62_0 Output of Capture/Compare
channel 2
EXF21_0 Timer 21 External Flag Output
TXDCO_1 MultiCAN Node 0 Transmitter
Output
P3.6 33/41 PD CTRAP_O0 CCUG6 Trap Input
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XC886/888CLM

General Device Information

Pin Definitions and Functions (cont'd)

Symbol

Pin Number
(TQFP-48/64)

Type

Reset
State

Function

P3.7

34/42

Hi-Z

EXINT4 External Interrupt Input 4
COUT63_0 Output of Capture/Compare
channel 3
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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




Infineon

XC886/888CLM

Functional Description

Table 13 T21 Register Overview (cont’d)
Addr | Register Name Bit 7 6 5 4 3 2 1 0
C5y T21_T2H Reset: 00y | Bit Field THL2
Ti 2 Register High
imer 2 Register Hig Type wh
3.2.4.10 CCUG6 Registers
The CCU6 SFRs can be accessed in the standard memory area (RMAP = 0).
Table 14 CCUG6 Register Overview
Addr | Register Name Bit 7 6 5 4 3 2 1 0
RMAP =0
A3 CCUG6_PAGE Reset: 00y | Bit Field OP STNR 0 PAGE
Page Register
Type w w r w
RMAP =0, PAGE 0
9AH CCU6_CC63SRL Reset: 00 | Bit Field CC63SL
Capture/Compare Shadow Register
for Channel CC63 Low Type W
9BH CCU6_CC63SRH Reset: 00y | Bit Field CC63SH
Capture/Compare Shadow Register
for Channel CC63 High Type w
9CH CCU6_TCTRA4L Reset: 00 | BitField | T12 T12 DT T12 T12R | T12R
Timer Control Register 4 Low STD STR RES RES S R
Type w w w w w w
9DH CCU6_TCTR4H Reset: 00 | BitField | T13 T13 0 T13 T13R | T13R
Timer Control Register 4 High STD STR RES S R
Type w w r w w w
9EH CCU6_MCMOUTSL  Reset: 00y | BitField | STRM 0 MCMPS
Multi-Channel Mode Output Shadow CM
Register Low
Type w r w
OF CCU6_MCMOUTSH  Reset: 00y | BitField | STRH 0 CURHS EXPHS
Multi-Channel Mode Output Shadow P
Register High
Type w r rw w
A4 CCUG6_ISRL Reset: 00 | BitField | RT12 | RT12 | RCC6 | RCC6 | RCC6 | RCC6 | RCC6 | RCC6
Capture/Compare Interrupt Status PM oM 2F 2R 1F 1R OF OR
Reset Register Low
Type w w w w w w w w
AS CCUG6_ISRH Reset: 00y | BitField | RSTR | RIDLE | RWH | RCHE 0 RTRP | RT13 | RT13
Capture/Compare Interrupt Status E F PM CM
Reset Register High
Type w w w w r w w w
AB CCU6_CMPMODIFL  Reset: 00y | BitField 0 MCC6 0 MCC6 | MCC6 | MCC6
Compare State Modification Register 38 28 1S 0S
Low
Type r w r w w w
ATH CCU6_CMPMODIFH Reset: 00y | BitField 0 MCC6 0 MCC6 | MCC6 | MCC6
Compare State Modification Register 3R 2R 1R OR
High
9 Type r w r w w w
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Functional Description

3.2.4.12 SSC Registers
The SSC SFRs can be accessed in the standard memory area (RMAP = 0).

Table 16 SSC Register Overview

Addr | Register Name Bit 7 6 5 4 3 2 1 0
RMAP =0
A9 SSC_PISEL Reset: 00y | Bit Field 0 CIS SIS MIS

Port Input Select Register

Type r rw rw rw

AAY SSC_CONL Reset: 00 | Bit Field LB PO PH HB BM

Control Register Low

Programming Mode Type w rw w w w

AAY SSC_CONL Reset: 00 | Bit Field 0 BC

Control Register Low
Operating Mode

ABH SSC_CONH Reset: 00 | Bit Field EN MS 0 AREN BEN PEN REN TEN

Type r rh

Control Register High

Programming Mode Type w w r rw rw rw rw rw

ABH SSC_CONH Reset: 00 | Bit Field EN MS 0 BSY BE PE RE TE

Control Register High
Operating Mode

ACH SSC_TBL Reset: 00 | Bit Field TB_VALUE

Type w rw r rh rwh rwh rwh rwh

Transmitter Buffer Register Low

Type rw
ADH SSC_RBL Reset: 00 | Bit Field RB_VALUE
Receiver Buffer Register Low
Type rh
AEH SSC_BRL Reset: 00 | Bit Field BR_VALUE
Baud Rate Timer Reload
Register Low Type rw
AFH SSC_BRH Reset: 00 | Bit Field BR_VALUE
Baud Rate Timer Reload
Register High Type rw

3.2.4.13 MultiCAN Registers
The MultiCAN SFRs can be accessed in the standard memory area (RMAP = 0).

Table 17 CAN Register Overview

Addr | Register Name Bit 7 6 5 4 3 2 1 0
RMAP =0
D8y ADCON Reset: 00 | Bit Field V3 V2 V1 VO AUAD BSY | RWEN
CAN Address/Data Control
Register Type w rw w w w rh rw
D9 ADL Reset: 00y | Bit Field | CA9 CA8 CA7 CA6 CA5 CA4 CA3 CA2
CAN Address Register Low
Type rwh rwh rwh rwh rwh rwh rwh rwh
DAKH ADH Reset: 00 | Bit Field 0 CA13 | CA12 | CA11 CA10
CAN Address Register High
Type r rwh rwh rwh rwh
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Functional Description

1) BSL mode is automatically entered if no valid password is installed and data at memory address 0000H equals
zero.

2) OSC is bypassed in MultiCAN BSL mode
3) Normal user mode with standard JTAG (TCK,TDI, TDO) pins for hot-attach purpose.

Note: The boot options are valid only with the default set of UART and JTAG pins.

3.8 Clock Generation Unit

The Clock Generation Unit (CGU) allows great flexibility in the clock generation for the
XC886/888. The power consumption is indirectly proportional to the frequency, whereas
the performance of the microcontroller is directly proportional to the frequency. During
user program execution, the frequency can be programmed for an optimal ratio between
performance and power consumption. Therefore the power consumption can be
adapted to the actual application state.

Features

+ Phase-Locked Loop (PLL) for multiplying clock source by different factors
* PLL Base Mode

* Prescaler Mode

+ PLL Mode

*  Power-down mode support

The CGU consists of an oscillator circuit and a PLL. In the XC886/888, the oscillator can
be from either of these two sources: the on-chip oscillator (9.6 MHz) or the external
oscillator (4 MHz to 12 MHz). The term “oscillator” is used to refer to both on-chip
oscillator and external oscillator, unless otherwise stated. After the reset, the on-chip
oscillator will be used by default. The external oscillator can be selected via software. In
addition, the PLL provides a fail-safe logic to perform oscillator run and loss-of-lock
detection. This allows emergency routines to be executed for system recovery or to
perform system shut down.
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Functional Description

PLL Mode

The system clock is derived from the oscillator clock, multiplied by the N factor, and
divided by the P and K factors. Both VCO bypass and PLL bypass must be inactive for
this PLL mode. The PLL mode is used during normal system operation.

_ N
fsvs = fosc * g

(3.3)

System Frequency Selection

For the XC886/888, the value of P is fixed to 1. In order to obtain the required fsys, the
value of N and K can be selected by bits NDIV and KDIV respectively for different
oscillator inputs. The output frequency must always be configured for 96 MHz. Table 24
provides examples on how f =96 MHz can be obtained for the different oscillator
sources.

Table 24 System frequency (f,,; = 96 MHz)

Oscillator Fosc N P K Fsys

On-chip 9.6 MHz 20 1 2 96 MHz

External 8 MHz 24 1 2 96 MHz
6 MHz 32 1 2 96 MHz
4 MHz 48 1 2 96 MHz
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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

Table 31 Deviation Error for UART with Fractional Divider enabled

JecLk Prescaling Factor | Reload Value STEP Deviation
(2BRPRE) (BR_VALUE + 1) Error

24 MHz 1 10 (Ap) 197 (C5y) +0.20 %

12 MHz 1 6 (64) 236 (ECy) +0.03 %

8 MHz 1 4 (4y) 236 (ECy) +0.03 %

6 MHz 1 3 (3p) 236 (ECy) +0.03 %

3.13.2 Baud Rate Generation using Timer 1

In UART modes 1 and 3 of UART module, Timer 1 can be used for generating the
variable baud rates. In theory, this timer could be used in any of its modes. But in
practice, it should be set into auto-reload mode (Timer 1 mode 2), with its high byte set
to the appropriate value for the required baud rate. The baud rate is determined by the
Timer 1 overflow rate and the value of SMOD as follows:

SMOD _
*IpcLk

Mode 1, 3 baud rate=
32x2x(256_TH1)

(3.7)

3.14 Normal Divider Mode (8-bit Auto-reload Timer)

Setting bit FDM in register FDCON to 1 configures the fractional divider to normal divider
mode, while at the same time disables baud rate generation (see Figure 30). Once the
fractional divider is enabled (FDEN = 1), it functions as an 8-bit auto-reload timer (with
no relation to baud rate generation) and counts up from the reload value with each input
clock pulse. Bit field RESULT in register FDRES represents the timer value, while bit
field STEP in register FDSTEP defines the reload value. At each timer overflow, an
overflow flag (FDCON.NDQOV) will be set and an interrupt request generated. This gives
an output clock fy,qp that is 1/n of the input clock fy,,, where n is defined by 256 - STEP.

The output frequency in normal divider mode is derived as follows:

f,

MoD = 1

|
DIV * 356 _STEP

(3.8)
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Functional Description

3.15 LIN Protocol

The UART module can be used to support the Local Interconnect Network (LIN) protocol
for both master and slave operations. The LIN baud rate detection feature, which
consists of the hardware logic for Break and Synch Byte detection, provides the
capability to detect the baud rate within LIN protocol using Timer 2. This allows the UART
to be synchronized to the LIN baud rate for data transmission and reception.

Note: The LIN baud rate detection feature is available for use only with UART. To use
UART1 for LIN communication, software has to be implemented to detect the
Break and Synch Byte.

LIN is a holistic communication concept for local interconnected networks in vehicles.
The communication is based on the SCI (UART) data format, a single-master/multiple-
slave concept, a clock synchronization for nodes without stabilized time base. An
attractive feature of LIN is self-synchronization of the slave nodes without a crystal or
ceramic resonator, which significantly reduces the cost of hardware platform. Hence, the
baud rate must be calculated and returned with every message frame.

The structure of a LIN frame is shown in Figure 31. The frame consists of the:

* Header, which comprises a Break (13-bit time low), Synch Byte (55,,), and ID field
* Response time

+ Data bytes (according to UART protocol)

* Checksum

< Frame slot N
< Frame >
Response
H r ace
< eade P Response q ¢ ’
WS WEENE T T
Synch Protected Data1 Data2 DataN Checksum
identifier

Figure 31 Structure of LIN Frame

3.15.1 LIN Header Transmission

LIN header transmission is only applicable in master mode. In the LIN communication,
a master task decides when and which frame is to be transferred on the bus. It also
identifies a slave task to provide the data transported by each frame. The information
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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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Functional Description

» CAN functionality according to CAN specification V2.0 B active.
+ Dedicated control registers are provided for each CAN node.
* A data transfer rate up to 1 MBaud is supported.
» Flexible and powerful message transfer control and error handling capabilities are
implemented.
» Advanced CAN bus bit timing analysis and baud rate detection can be performed for
each CAN node via the frame counter.
» Full-CAN functionality: A set of 32 message objects can be individually
— allocated (assigned) to any CAN node
— configured as transmit or receive object
— setup to handle frames with 11-bit or 29-bit identifier
— counted or assigned a timestamp via a frame counter
— configured to remote monitoring mode
* Advanced Acceptance Filtering:

— Each message object provides an individual acceptance mask to filter incoming
frames.
A message object can be configured to accept only standard or only extended
frames or to accept both standard and extended frames.

— Message objects can be grouped into 4 priority classes.

— The selection of the message to be transmitted first can be performed on the basis
of frame identifier, IDE bit and RTR bit according to CAN arbitration rules.

* Advanced Message Object Functionality:

— Message Objects can be combined to build FIFO message buffers of arbitrary
size, which is only limited by the total number of message objects.

— Message objects can be linked to form a gateway to automatically transfer frames
between 2 different CAN buses. A single gateway can link any two CAN nodes. An
arbitrary number of gateways may be defined.

* Advanced Data Management:

— The Message objects are organized in double chained lists.

— List reorganizations may be performed any time, even during full operation of the
CAN nodes.

— A powerful, command driven list controller manages the organization of the list
structure and ensures consistency of the list.

— Message FIFOs are based on the list structure and can easily be scaled in size
during CAN operation.

— Static Allocation Commands offer compatibility with TwinCAN applications, which
are not list based.

* Advanced Interrupt Handling:

— Up to 8 interrupt output lines are available. Most interrupt requests can be
individually routed to one of the 8 interrupt output lines.

— Message postprocessing notifications can be flexibly aggregated into a dedicated
register field of 64 notification bits.
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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, - -

Data Sheet
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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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Electrical Parameters

Table 43 Power Supply Current Parameters (Operating Conditions apply;

Vopp = 3.3V range)

Parameter Symbol Limit Values |Unit | Test Condition

typ." max.?

Vopp = 3.3V Range

Active Mode Iopp 256 [31.0 |mA |Flash Device®
234 |286 |mA |ROM Device®
Idle Mode Iopp 19.9 |24.7 |mA |Flash Device®
175 |20.7 |mA |ROM Device®
Active Mode with slow-down Iopp 13.3 16.2 mA | Flash Device®
enabled 115 [137 |mA |ROM Device®
Idle Mode with slow-down Iopp 11.1 14.4  |mA |Flash Device®
enabled 9.3 114 |mA |ROM Device®
1) The typical Ippp values are periodically measured at T, = + 25 °C and Vppp = 3.3 V.
2) The maximum Ippp values are measured under worst case conditions (7, = + 125 °C and Vppp = 3.6 V).
3) Ippp (active mode) is measured with: CPU clock and input clock to all peripherals running at 24 MHz(set by
on-chip oscillator of 9.6 MHz and NDIV in PLL_CON to 10013), RESET = Vpp, no load on ports.
4) Ippp (idle mode) is measured with: CPU clock disabled, watchdog timer disabled, input clock to all peripherals
enabled and running at 24 MHz, RESET = Vpp, no load on ports.
5) Iopp (active mode with slow-down mode) is measured with: CPU clock and input clock to all peripherals
running at 8 MHz by setting CLKREL in CMCON to 01105, RESET = Vppp, no load on ports.
6) Ippp (idle mode with slow-down mode) is measured with: CPU clock disabled, watchdog timer disabled, input

clock to all peripherals enabled and running at 8 MHz by setting CLKREL in CMCON to 0110g,,
RESET = Vppp, No load on ports.
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4.3.6 JTAG Timing

Electrical Parameters

Table 49 provides the characteristics of the JTAG timing in the XC886/888.

Table 49 TCK Clock Timing (Operating Conditions apply; CL = 50 pF)
Parameter Symbol Limits Unit | Test Conditions
min max

TCK clock period treck SR |50 - ns |V

TCK high time t, SR |20 -~ ns |V

TCK low time t, SR |20 - ns |V

TCK clock rise time ty SR |- 4 ns |V

TCK clock fall time t, SR |- 4 ns |V

1) Not all parameters are 100% tested,

but are verified by design/characterization and test correlation.

05V o
TCK oo - 01V
47
t, t,
Figure 46 TCK Clock Timing
Table 50 JTAG Timing (Operating Conditions apply; CL = 50 pF)
Parameter Symbol Limits Unit |Test
min max Conditions
TMS setup to TCK t4, SR |8 - ns |
A
TMS hold to TCK t, SR |24 - ns |V
A
TDI setup to TCK t, SR |11 - ns |
A
TDI hold to TCK t, SR |24 - ns |
A
TDO valid output from TCK t, CC |- 21 ns |5V Device"
- 28 ns |3.3V Device"
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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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