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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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XC886/888CLM

Summary of Features 
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.

SAK-XC886*/888*-8FFA 3V3 Flash 32 3.3 -40 to 125 Automotive
SAK-XC886*/888*-6FFA 3V3 Flash 24 3.3 -40 to 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*-8FFI 3V3 Flash 32 3.3 -40 to 85 Industrial
SAF-XC886*/888*-6FFI 3V3 Flash 24 3.3 -40 to 85 Industrial

Table 2 Device Profile (cont’d)

Sales Type Device
Type

Program 
Memory 
(Kbytes)

Power 
Supply 
(V)

Temp-
erature 
(°C)

Quality 
Profile
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XC886/888CLM

General Device Information 
2.4 Pin Definitions and Functions
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 

(TQFP-48/64)
Type Reset 

State
Function

P0 I/O Port 0
Port 0 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_0
T12HR_1

CC61_1

CLKOUT_0
RXDO_1

JTAG Clock Input
CCU6 Timer 12 Hardware Run 
Input
Input/Output of 
Capture/Compare channel 1
Clock Output
UART Transmit Data Output

P0.1 13/21 Hi-Z TDI_0
T13HR_1

RXD_1
RXDC1_0
COUT61_1

EXF2_1

JTAG Serial Data Input
CCU6 Timer 13 Hardware Run 
Input
UART Receive Data Input
MultiCAN Node 1 Receiver Input
Output of Capture/Compare 
channel 1
Timer 2 External Flag Output

P0.2 12/18 PU CTRAP_2
TDO_0
TXD_1

TXDC1_0

CCU6 Trap Input
JTAG Serial Data Output
UART Transmit Data 
Output/Clock Output
MultiCAN Node 1 Transmitter 
Output

P0.3 48/63 Hi-Z SCK_1
COUT63_1

RXDO1_0

SSC Clock Input/Output
Output of Capture/Compare 
channel 3
UART1 Transmit Data Output
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XC886/888CLM

General Device Information 
P3 I/O 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
CC60_0

RXDO1_1

CCU6 Hall Input 1
Input/Output of 
Capture/Compare channel 0
UART1 Transmit Data Output

P3.1 36/44 Hi-Z CCPOS0_2
CC61_2

COUT60_0

TXD1_1

CCU6 Hall Input 0
Input/Output of 
Capture/Compare channel 1
Output of Capture/Compare 
channel 0
UART1 Transmit Data 
Output/Clock Output

P3.2 37/49 Hi-Z CCPOS2_2
RXDC1_1
RXD1_1
CC61_0

CCU6 Hall Input 2
MultiCAN Node 1 Receiver Input
UART1 Receive Data Input
Input/Output of 
Capture/Compare channel 1

P3.3 38/50 Hi-Z COUT61_0

TXDC1_1

Output of Capture/Compare 
channel 1
MultiCAN Node 1 Transmitter 
Output

P3.4 39/51 Hi-Z CC62_0

RXDC0_1
T2EX1_0

Input/Output of 
Capture/Compare channel 2
MultiCAN Node 0 Receiver Input
Timer 21 External Trigger Input

P3.5 40/52 Hi-Z COUT62_0

EXF21_0
TXDC0_1

Output of Capture/Compare 
channel 2
Timer 21 External Flag Output
MultiCAN Node 0 Transmitter 
Output

P3.6 33/41 PD CTRAP_0 CCU6 Trap Input

Table 3 Pin Definitions and Functions (cont’d)

Symbol Pin Number 
(TQFP-48/64)

Type Reset 
State

Function
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XC886/888CLM

General Device Information 
P4 I/O Port 4
Port 4 is an 8-bit bidirectional general purpose 
I/O port. It can be used as alternate functions 
for CCU6, Timer 0, Timer 1, Timer 21 and 
MultiCAN.

P4.0 45/59 Hi-Z RXDC0_3
CC60_1

MultiCAN Node 0 Receiver Input
Output of Capture/Compare 
channel 0

P4.1 46/60 Hi-Z TXDC0_3

COUT60_1

MultiCAN Node 0 Transmitter 
Output
Output of Capture/Compare 
channel 0

P4.2 –/61 PU EXINT6_1
T21_0

External Interrupt Input 6
Timer 21 Input

P4.3 32/40 Hi-Z EXF21_1
COUT63_2

Timer 21 External Flag Output
Output of Capture/Compare 
channel 3

P4.4 –/45 Hi-Z CCPOS0_3
T0_0
CC61_4

CCU6 Hall Input 0
Timer 0 Input
Output of Capture/Compare 
channel 1

P4.5 –/46 Hi-Z CCPOS1_3
T1_0
COUT61_2

CCU6 Hall Input 1
Timer 1 Input
Output of Capture/Compare 
channel 1

P4.6 –/47 Hi-Z CCPOS2_3
T2_0
CC62_2

CCU6 Hall Input 2
Timer 2 Input
Output of Capture/Compare 
channel 2

P4.7 –/48 Hi-Z CTRAP_3
COUT62_2

CCU6 Trap Input
Output of Capture/Compare 
channel 2

Table 3 Pin Definitions and Functions (cont’d)

Symbol Pin Number 
(TQFP-48/64)

Type Reset 
State

Function
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XC886/888CLM

Functional Description 
CCH ADC_CHINSR Reset: 00H
Channel Interrupt Set Register

Bit Field CHINS
7

CHINS
6

CHINS
5

CHINS
4

CHINS
3

CHINS
2

CHINS
1

CHINS
0

Type w w w w w w w w

CDH ADC_CHINPR Reset: 00H
Channel Interrupt Node Pointer 
Register

Bit Field CHINP
7

CHINP
6

CHINP
5

CHINP
4

CHINP
3

CHINP
2

CHINP
1

CHINP
0

Type rw rw rw rw rw rw rw rw

CEH ADC_EVINFR Reset: 00H
Event Interrupt Flag Register

Bit Field EVINF
7

EVINF
6

EVINF
5

EVINF
4

0 EVINF
1

EVINF
0

Type rh rh rh rh r rh rh

CFH ADC_EVINCR Reset: 00H
Event Interrupt Clear Flag 
Register

Bit Field EVINC
7

EVINC
6

EVINC
5

EVINC
4

0 EVINC
1

EVINC
0

Type w w w w r w w

D2H ADC_EVINSR Reset: 00H
Event Interrupt Set Flag Register

Bit Field EVINS
7

EVINS
6

EVINS
5

EVINS
4

0 EVINS
1

EVINS
0

Type w w w w r w w

D3H ADC_EVINPR Reset: 00H
Event Interrupt Node Pointer 
Register

Bit Field EVINP
7

EVINP
6

EVINP
5

EVINP
4

0 EVINP
1

EVINP
0

Type rw rw rw rw r rw rw

RMAP = 0, PAGE 6

CAH ADC_CRCR1 Reset: 00H
Conversion Request Control 
Register 1

Bit Field CH7 CH6 CH5 CH4 0

Type rwh rwh rwh rwh r

CBH ADC_CRPR1 Reset: 00H
Conversion Request Pending 
Register 1

Bit Field CHP7 CHP6 CHP5 CHP4 0

Type rwh rwh rwh rwh r

CCH ADC_CRMR1 Reset: 00H
Conversion Request Mode 
Register 1

Bit Field Rsv LDEV CLRP
ND

SCAN ENSI ENTR 0 ENGT

Type r w w rw rw rw r rw

CDH ADC_QMR0 Reset: 00H
Queue Mode Register 0

Bit Field CEV TREV FLUS
H

CLRV 0 ENTR 0 ENGT

Type w w w w r rw r rw

CEH ADC_QSR0 Reset: 20H
Queue Status Register 0

Bit Field Rsv 0 EMPT
Y

EV 0 FILL

Type r r rh rh r rh

CFH ADC_Q0R0 Reset: 00H
Queue 0 Register 0

Bit Field EXTR ENSI RF V 0 REQCHNR

Type rh rh rh rh r rh

D2H ADC_QBUR0 Reset: 00H
Queue Backup Register 0

Bit Field EXTR ENSI RF V 0 REQCHNR

Type rh rh rh rh r rh

D2H ADC_QINR0 Reset: 00H
Queue Input Register 0

Bit Field EXTR ENSI RF 0 REQCHNR

Type w w w r w

Table 11 ADC Register Overview (cont’d)
Addr Register Name Bit 7 6 5 4 3 2 1 0
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XC886/888CLM

Functional Description 
3.2.4.8 Timer 2 Registers
The Timer 2 SFRs can be accessed in the standard memory area (RMAP = 0).

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

Table 12 T2 Register Overview
Addr Register Name Bit 7 6 5 4 3 2 1 0
RMAP = 0

C0H T2_T2CON Reset: 00H
Timer 2 Control Register

Bit Field TF2 EXF2 0 EXEN
2

TR2 C/T2 CP/
RL2

Type rwh rwh r rw rwh rw rw

C1H T2_T2MOD Reset: 00H
Timer 2 Mode Register

Bit Field T2RE
GS

T2RH
EN

EDGE
SEL

PREN T2PRE DCEN

Type rw rw rw rw rw rw rw rw

C2H T2_RC2L Reset: 00H
Timer 2 Reload/Capture 
Register Low

Bit Field RC2

Type rwh

C3H T2_RC2H Reset: 00H
Timer 2 Reload/Capture 
Register High

Bit Field RC2

Type rwh

C4H T2_T2L Reset: 00H
Timer 2 Register Low

Bit Field THL2

Type rwh

C5H T2_T2H Reset: 00H
Timer 2 Register High

Bit Field THL2

Type rwh

Table 13 T21 Register Overview
Addr Register Name Bit 7 6 5 4 3 2 1 0
RMAP = 1

C0H T21_T2CON Reset: 00H
Timer 2 Control Register

Bit Field TF2 EXF2 0 EXEN
2

TR2 C/T2 CP/
RL2

Type rwh rwh r rw rwh rw rw

C1H T21_T2MOD Reset: 00H
Timer 2 Mode Register

Bit Field T2RE
GS

T2RH
EN

EDGE
SEL

PREN T2PRE DCEN

Type rw rw rw rw rw rw rw rw

C2H T21_RC2L Reset: 00H
Timer 2 Reload/Capture 
Register Low

Bit Field RC2

Type rwh

C3H T21_RC2H Reset: 00H
Timer 2 Reload/Capture 
Register High

Bit Field RC2

Type rwh

C4H T21_T2L Reset: 00H
Timer 2 Register Low

Bit Field THL2

Type rwh
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XC886/888CLM

Functional Description 
FBH CCU6_CC60RH Reset: 00H
Capture/Compare Register for 
Channel CC60 High

Bit Field CC60VH

Type rh

FCH CCU6_CC61RL Reset: 00H
Capture/Compare Register for 
Channel CC61 Low

Bit Field CC61VL

Type rh

FDH CCU6_CC61RH Reset: 00H
Capture/Compare Register for 
Channel CC61 High

Bit Field CC61VH

Type rh

FEH CCU6_CC62RL Reset: 00H
Capture/Compare Register for 
Channel CC62 Low

Bit Field CC62VL

Type rh

FFH CCU6_CC62RH Reset: 00H
Capture/Compare Register for 
Channel CC62 High

Bit Field CC62VH

Type rh

RMAP = 0, PAGE 2

9AH CCU6_T12MSELL Reset: 00H
T12 Capture/Compare Mode Select 
Register Low

Bit Field MSEL61 MSEL60

Type rw rw

9BH CCU6_T12MSELH Reset: 00H
T12 Capture/Compare Mode Select 
Register High

Bit Field DBYP HSYNC MSEL62

Type rw rw rw

9CH CCU6_IENL Reset: 00H
Capture/Compare Interrupt Enable 
Register Low

Bit Field ENT1
2

PM

ENT1
2

OM

ENCC
62F

ENCC
62R

ENCC
61F

ENCC
61R

ENCC
60F

ENCC
60R

Type rw rw rw rw rw rw rw rw

9DH CCU6_IENH Reset: 00H
Capture/Compare Interrupt Enable 
Register High

Bit Field EN
STR

EN
IDLE

EN
WHE

EN
CHE

0 EN
TRPF

ENT1
3PM

ENT1
3CM

Type rw rw rw rw r rw rw rw

9EH CCU6_INPL Reset: 40H
Capture/Compare Interrupt Node 
Pointer Register Low

Bit Field INPCHE INPCC62 INPCC61 INPCC60

Type rw rw rw rw

9FH CCU6_INPH Reset: 39H
Capture/Compare Interrupt Node 
Pointer Register High

Bit Field 0 INPT13 INPT12 INPERR

Type r rw rw rw

A4H CCU6_ISSL Reset: 00H
Capture/Compare Interrupt Status 
Set Register Low

Bit Field ST12
PM

ST12
OM

SCC6
2F

SCC6
2R

SCC6
1F

SCC6
1R

SCC6
0F

SCC6
0R

Type w w w w w w w w

A5H CCU6_ISSH Reset: 00H
Capture/Compare Interrupt Status 
Set Register High

Bit Field SSTR SIDLE SWHE SCHE SWH
C

STRP
F

ST13
PM

ST13
CM

Type w w w w w w w w

A6H CCU6_PSLR Reset: 00H
Passive State Level Register

Bit Field PSL63 0 PSL

Type rwh r rwh

A7H CCU6_MCMCTR Reset: 00H
Multi-Channel Mode Control Register

Bit Field 0 SWSYN 0 SWSEL

Type r rw r rw

FAH CCU6_TCTR2L Reset: 00H
Timer Control Register 2 Low

Bit Field 0 T13TED T13TEC T13
SSC

T12
SSC

Type r rw rw rw rw

Table 14 CCU6 Register Overview (cont’d)
Addr Register Name Bit 7 6 5 4 3 2 1 0
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XC886/888CLM

Functional Description 
Figure 15 Interrupt Request Sources (Part 2)
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XC886/888CLM

Functional Description 
3.4.2 Interrupt Source and Vector
Each interrupt event source has an associated interrupt vector address for the interrupt
node it belongs to. This vector is accessed to service the corresponding interrupt node
request. The interrupt service of each interrupt source can be individually enabled or
disabled via an enable bit. The assignment of the XC886/888 interrupt sources to the
interrupt vector address and the corresponding interrupt node enable bits are
summarized in Table 20.

Table 20 Interrupt Vector Addresses
Interrupt 
Source

Vector 
Address

Assignment for 
XC886/888

Enable Bit SFR

NMI 0073H Watchdog Timer NMI NMIWDT NMICON
PLL NMI NMIPLL
Flash NMI NMIFLASH
VDDC Prewarning NMI NMIVDD
VDDP Prewarning NMI NMIVDDP
Flash ECC NMI NMIECC

XINTR0 0003H External Interrupt 0 EX0 IEN0
XINTR1 000BH Timer 0 ET0
XINTR2 0013H External Interrupt 1 EX1
XINTR3 001BH Timer 1 ET1
XINTR4 0023H UART ES
XINTR5 002BH T2 ET2

UART Fractional Divider 
(Normal Divider Overflow)
MultiCAN Node 0
LIN
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XC886/888CLM

Functional Description 
3.6 Power Supply System with Embedded Voltage Regulator
The XC886/888 microcontroller requires two different levels of power supply:
• 3.3 V or 5.0 V for the Embedded Voltage Regulator (EVR) and Ports
• 2.5 V for the core, memory, on-chip oscillator, and peripherals
Figure 21 shows the XC886/888 power supply system. A power supply of 3.3 V or 5.0 V
must be provided from the external power supply pin. The 2.5 V power supply for the
logic is generated by the EVR. The EVR helps to reduce the power consumption of the
whole chip and the complexity of the application board design.
The EVR consists of a main voltage regulator and a low power voltage regulator. In
active mode, both voltage regulators are enabled. In power-down mode, the main
voltage regulator is switched off, while the low power voltage regulator continues to
function and provide power supply to the system with low power consumption.

Figure 21 XC886/888 Power Supply System

EVR Features
• Input voltage (VDDP): 3.3 V/5.0 V
• Output voltage (VDDC): 2.5 V ± 7.5%
• Low power voltage regulator provided in power-down mode
• VDDC and VDDP prewarning detection
• VDDC brownout detection

On-chip
OSC

CPU &
Memory

V DDC (2.5V)

VDDP (3.3V/5.0V)
VSSP

GPIO Ports
(P0-P5) EVR

Peripheral
logic

FLASH

ADC

PLL

XTAL1&
XTAL2
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XC886/888CLM

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.

(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 fsys = 96 MHz can be obtained for the different oscillator
sources.

Table 24 System frequency (fsys = 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

fSYS fOSC
N

P K×
-------------×=
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XC886/888CLM

Functional Description 
GLOBCTR. A prescaling ratio of 32 can be selected when the maximum performance of
the ADC is not required.

Figure 35 ADC Clocking Scheme

For module clock fADC = 24 MHz, the analog clock fADCI frequency can be selected as
shown in Table 34.

As fADCI cannot exceed 10 MHz, bit field CTC should not be set to 00B when fADC is
24 MHz. During slow-down mode where fADC may be reduced to 12 MHz, 6 MHz etc.,
CTC can be set to 00B as long as the divided analog clock fADCI does not exceed 10 MHz.

Table 34 fADCI Frequency Selection
Module Clock fADC CTC Prescaling Ratio Analog Clock fADCI

24 MHz 00B ÷ 2 12 MHz (N.A)
01B ÷ 3 8 MHz
10B ÷ 4 6 MHz
11B (default) ÷ 32 750 kHz

analog
components

fADCI

fADC= fPCLK

MUX

arbiter

registers

interrupts

analog part

digital part

fADCD

fADCA

32÷
4÷
3÷

clock prescaler

CTC

≤Condition:  fADCI 10 MHz, where tADCI = fADCI

1

2÷
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XC886/888CLM

Functional Description 
XC888CM-6RFA 5V 22891503H - -
XC886C-6RFA 5V 22891542H - -
XC888C-6RFA 5V 22891543H - -
XC886-6RFA 5V 22891562H - -
XC888-6RFA 5V 22891563H - -

Table 36 Chip Identification Number (cont’d)

Product Variant Chip Identification Number
AA-Step AB-Step AC-Step
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XC886/888CLM

Electrical Parameters 
4.2 DC Parameters
The electrical characteristics of the DC Parameters are detailed in this section.

4.2.1 Input/Output Characteristics
Table 38 provides the characteristics of the input/output pins of the XC886/888.

Table 38 Input/Output Characteristics (Operating Conditions apply)
Parameter Symbol Limit Values Unit Test Conditions

min. max.
VDDP = 5 V Range
Output low voltage VOL CC – 1.0 V IOL = 15 mA

– 1.0 V IOL = 5 mA, current into 
all pins > 60 mA

– 0.4 V IOL = 5 mA, current into 
all pins ≤ 60 mA

Output high voltage VOH CC VDDP - 
1.0

– V IOH = -15 mA

VDDP - 
1.0

– V IOH = -5 mA, current 
from all pins > 60 mA

VDDP - 
0.4

– V IOH = -5 mA, current 
from all pins ≤ 60 mA

Input low voltage on 
port pins
(all except P0.0 & P0.1)

VILP SR – 0.3 ×
VDDP

V CMOS Mode

Input low voltage on 
P0.0 & P0.1

VILP0 SR -0.2 0.3 ×
VDDP

V CMOS Mode

Input low voltage on 
RESET pin

VILR SR – 0.3 ×
VDDP

V CMOS Mode

Input low voltage on 
TMS pin

VILT SR – 0.3 ×
VDDP

V CMOS Mode

Input high voltage on 
port pins
(all except P0.0 & P0.1)

VIHP SR 0.7 ×
VDDP

– V CMOS Mode

Input high voltage on 
P0.0 & P0.1

VIHP0 SR 0.7 ×
VDDP

VDDP V CMOS Mode
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XC886/888CLM

Electrical Parameters 
4.2.2 Supply Threshold Characteristics
Table 39 provides the characteristics of the supply threshold in the XC886/888.

Figure 38 Supply Threshold Parameters

Table 39 Supply Threshold Parameters (Operating Conditions apply)
Parameters Symbol Limit Values Unit

min. typ. max.
VDDC prewarning voltage1)

1) Detection is disabled in power-down mode.

VDDCPW CC 2.2 2.3 2.4 V
VDDC brownout voltage in
active mode1)

VDDCBO CC 2.0 2.1 2.2 V

RAM data retention voltage VDDCRDR CC 0.9 1.0 1.1 V
VDDC brownout voltage in 
power-down mode2)

2) Detection is enabled in both active and power-down mode.

VDDCBOPD CC 1.3 1.5 1.7 V

VDDP prewarning voltage3)

3) Detection is enabled for external power supply of 5.0V. 
Detection must be disabled for external power supply of 3.3V.

VDDPPW CC 3.4 4.0 4.6 V
Power-on reset voltage2)4)

4) The reset of EVR is extended by 300 µs typically after the VDDC reaches the power-on reset voltage.

VDDCPOR CC 1.3 1.5 1.7 V

VDDP

VDDC

VDDPPW

VDDCPOR

VDDCPW

VDDCBO

VDDCBOPD

5.0V

2.5V

VDDCRDR
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4.2.3 ADC Characteristics
The values in the table below are given for an analog power supply between 4.5 V to
5.5 V. The ADC can be used with an analog power supply down to 3 V. But in this case,
the analog parameters may show a reduced performance. All ground pins (VSS) must be
externally connected to one single star point in the system. The voltage difference
between the ground pins must not exceed 200mV.

Table 40 ADC Characteristics (Operating Conditions apply; VDDP = 5V Range)
Parameter Symbol Limit Values Unit Test Conditions/ 

Remarksmin. typ . max.
Analog reference 
voltage

VAREF SR VAGND 
+ 1

VDDP VDDP 
+ 0.05

V 1)

Analog reference 
ground

VAGND SR VSS - 
0.05

VSS VAREF 
- 1

V 1)

Analog input 
voltage range

VAIN SR VAGND – VAREF V

ADC clocks fADC – 24 25.8 MHz module clock1)

fADCI – – 10 MHz internal analog clock1)

See Figure 35
Sample time tS CC (2 + INPCR0.STC) ×

tADCI

µs 1)

Conversion time tC CC See Section 4.2.3.1 µs 1)

Total unadjusted 
error

|TUE| CC – – 1 LSB 8-bit conversion2)

– – 2 LSB 10-bit conversion2)

Differential 
Nonlinearity

|EADNL| CC – 1 – LSB 10-bit conversion1)

Integral 
Nonlinearity

|EAINL| CC – 1 – LSB 10-bit conversion1)

Offset |EAOFF| CC – 1 – LSB 10-bit conversion1)

Gain |EAGAIN| CC – 1 – LSB 10-bit conversion1)

Overload current 
coupling factor for 
analog inputs

KOVA CC – – 1.0 x
10-4

– IOV > 01)3)

– – 1.5 x
10-3

– IOV < 01)3)
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Table 42 Power Down Current (Operating Conditions apply; VDDP = 5V range) 
Parameter Symbol Limit Values Unit Test Condition

typ.1)

1) The typical IPDP values are measured at VDDP = 5.0 V.

max.2)

2) The maximum IPDP values are measured at VDDP = 5.5 V.

 VDDP = 5V Range
Power-Down Mode IPDP 1 10 µA TA = + 25 °C3)4)

3) IPDP has a maximum value of 200 µA at TA = + 125 °C.
4) IPDP is measured with: RESET = VDDP, VAGND= VSS, RXD/INT0 = VDDP; rest of the ports are programmed to be

input with either internal pull devices enabled or driven externally to ensure no floating inputs.

- 30 µA TA = + 85 °C4)5)

5) Not subjected to production test, verified by design/characterization.
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4.3 AC Parameters
The electrical characteristics of the AC Parameters are detailed in this section.

4.3.1 Testing Waveforms
The testing waveforms for rise/fall time, output delay and output high impedance are
shown in Figure 40, Figure 41 and Figure 42.

Figure 40 Rise/Fall Time Parameters

Figure 41 Testing Waveform, Output Delay

Figure 42 Testing Waveform, Output High Impedance

10%

90%

10%

90%

VSS

VDDP

tR tF

VDDE / 2 Test Points VDDE / 2

VSS

VDDP

VLoad + 0.1 V VOH - 0.1 VTiming
Reference

PointsVLoad - 0.1 V VOL - 0.1 V
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4.3.2 Output Rise/Fall Times
Table 45 provides the characteristics of the output rise/fall times in the XC886/888.

Figure 43 Rise/Fall Times Parameters

Table 45 Output Rise/Fall Times Parameters (Operating Conditions apply)
Parameter Symbol Limit 

Values
Unit Test Conditions

min. max.
VDDP = 5V Range
Rise/fall times tR, tF – 10 ns 20 pF.1)2)3)

1) Rise/Fall time measurements are taken with 10% - 90% of pad supply.
2) Not all parameters are 100% tested, but are verified by design/characterization and test correlation.
3) Additional rise/fall time valid for CL = 20pF - 100pF @ 0.125 ns/pF.

VDDP = 3.3V Range
Rise/fall times tR, tF – 10 ns 20 pF.1)2)4)

4) Additional rise/fall time valid for CL = 20pF - 100pF @ 0.225 ns/pF.

tR

10%

90%

10%

90%

tF

VSS

VDDP
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5.3 Quality Declaration
Table 2 shows the characteristics of the quality parameters in the XC886/888.

Table 2 Quality Parameters
Parameter Symbol Limit Values Unit Notes

Min. Max.
ESD susceptibility 
according to Human Body 
Model (HBM)

VHBM - 2000 V Conforming to 
EIA/JESD22-
A114-B1)

1) Not all parameters are 100% tested, but are verified by design/characterization and test correlation.

ESD susceptibility 
according to Charged 
Device Model (CDM) pins

VCDM - 500 V Conforming to 
JESD22-C101-C1)
Data Sheet 136 V1.2, 2009-07
 


