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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.
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Summary of Features

Multi-functional general purpose timer unit with 5 timers

16-channel general purpose capture/compare unit (CAPCOM2)

Up to four capture/compare units for flexible PWM signal generation (CCUG6x)
Two synchronizable 12-bit A/D Converters with up to 24 channels,

conversion time below 1 ps, optional data preprocessing (data reduction, range
check), broken wire detection

Up to 10 serial interface channels to be used as UART, LIN, high-speed
synchronous channel (SPI), IIC bus interface (10-bit addressing, 400 kbit/s), IS
interface

On-chip MultiCAN interface (Rev. 2.0B active) with up to 256 message objects
(Full CAN/Basic CAN) on up to 6 CAN nodes and gateway functionality
FlexRay™ module (E-Ray) according to protocol specification V2.1, 2 nodes
On-chip system timer and on-chip real time clock

« Up to 12 Mbytes external address space for code and data

Programmable external bus characteristics for different address ranges
Multiplexed or demultiplexed external address/data buses

Selectable address bus width

16-bit or 8-bit data bus width

Five programmable chip-select signals

» Single power supply from 3.0 Vto 5.5V

» Power reduction and wake-up modes with flexible power management

* Programmable watchdog timer and oscillator watchdog

* Up to 75 general purpose /O lines

*  On-chip bootstrap loaders

» Supported by a full range of development tools including C compilers, macro-
assembler packages, emulators, evaluation boards, HLL debuggers, simulators,
logic analyzer disassemblers, programming boards

* On-chip debug support via Device Access Port (DAP) or JTAG interface

100-pin Green LQFP package, 0.5 mm (19.7 mil) pitch
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

37 |P2.11 0O0/1|St/B |Bit 11 of Port 2, General Purpose Input/Output
UOCO_SELO |O1 St/B | USICO Channel 0 Select/Control 2 Output
2
UOC1_SELO |02 St/B | USICO Channel 1 Select/Control 2 Output
2
U3C1_DOUT |03 |St/B |USIC3 Channel 1 Shift Data Output
BHE/WRH OH |St/B |External Bus Interf. High-Byte Control Output

Can operate either as Byte High Enable (BHE) or
as Write strobe for High Byte (WRH).

39 |P2.0 O0/1|St/B |Bit 0 of Port 2, General Purpose Input/Output
TxDC5 O1 St/B | CAN Node 5 Transmit Data Output
CCUB3_CC6 |02 St/B | CCU63 Channel 0 Output
0
AD13 OH/ |St/B |External Bus Interface Address/Data Line 13

IH
RxDCOC I St/B | CAN Node 0 Receive Data Input
CCuU63_CC6 |1 St/B | CCU63 Channel 0 Input
0INB
T5INB I St/B | GPT12E Timer T5 Count/Gate Input

40 |P2A1 O0/1|St/B |Bit1 of Port 2, General Purpose Input/Output
TxDCO O1 St/B | CAN Node 0 Transmit Data Output
CCUB3_CC6 |02 |[St/B |CCU63 Channel 1 Output
1
AD14 OH/ |St/B |External Bus Interface Address/Data Line 14

IH
RxDC5C I St/B | CAN Node 5 Receive Data Input
CCU63_CC6 || St/B | CCU63 Channel 1 Input
1INB
T5EUDB I St/B | GPT12E Timer T5 External Up/Down Control
Input
ESR1_5 I St/B | ESR1 Trigger Input 5
ERU_OAO I St/B | External Request Unit Channel 0 Input A0
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)
Pin | Symbol Ctrl. | Type | Function
56 |P2.8 O0/1|DP/B |Bit 8 of Port 2, General Purpose Input/Output
UOC1_SCLK |01 DP/B | USICO Channel 1 Shift Clock Output
ouT
EXTCLK 02 DP/B | Programmable Clock Signal Output
1)
CC2_ccC21 0O3/1|DP/B | CAPCOM2 CC2110 Capture Inp./ Compare Out.
A21 OH |DP/B | External Bus Interface Address Line 21
UoC1_DX1D |I DP/B | USICO Channel 1 Shift Clock Input
57 |P2.9 O0/1|St/B |Bit9 of Port 2, General Purpose Input/Output
U0C1_DOUT |01 St/B | USICO Channel 1 Shift Data Output
TxDCA1 02 St/B | CAN Node 1 Transmit Data Output
CC2_CC22 03/1|St/B | CAPCOM2 CC22I0 Capture Inp./ Compare Out.
A22 OH |St/B |External Bus Interface Address Line 22
CLKIN1 I St/B | Clock Signal Input 1
TCK_A IH St/B | DAPO/JTAG Clock Input
If JTAG pos. A is selected during start-up, an
internal pull-up device will hold this pin high when
nothing is driving it.
If DAP pos. 0 is selected during start-up, an
internal pull-down device will hold this pin low
when nothing is driving it.
58 |P0.2 O0/1|St/B |Bit 2 of Port 0, General Purpose Input/Output
U1C0_SCLK |01 St/B | USIC1 Channel 0 Shift Clock Output
ouT
TxDCO 02 St/B | CAN Node 0 Transmit Data Output
CCU61_CC6 |03 St/B | CCU61 Channel 2 Output
2
A2 OH |St/B |External Bus Interface Address Line 2
U1Co0_DX1B |1 St/B | USIC1 Channel 0 Shift Clock Input
CCuU61_CC6 |1 St/B | CCU61 Channel 2 Input
2INA
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

59 |P10.0 O0/1|St/B |Bit 0 of Port 10, General Purpose Input/Output
U0oC1_DOUT | O1 St/B | USICO Channel 1 Shift Data Output
CCUB0_CC6 |02 |[St/B |CCU60 Channel 0 Output
0
ADO OH/ |St/B |External Bus Interface Address/Data Line 0

IH

CCu60_CC6 |1 St/B | CCU60 Channel 0 Input
O0INA
ESR1_2 I St/B | ESR1 Trigger Input 2
UOCO_DXO0A |1 St/B | USICO Channel 0 Shift Data Input
UOC1_DXO0A |I St/B | USICO Channel 1 Shift Data Input

60 |P10.1 O0/1|St/B |Bit1 of Port 10, General Purpose Input/Output
U0oCO_DOUT |01 St/B | USICO Channel 0 Shift Data Output
CCUB0_CC6 |02 |[St/B |CCU60 Channel 1 Output
1
AD1 OH/ |St/B |External Bus Interface Address/Data Line 1

IH

CCue60_CC6 |1 St/B | CCU60 Channel 1 Input
1INA
UOCO_DX1A |I St/B | USICO Channel 0 Shift Clock Input
uoCco_DXxoB || St/B | USICO Channel 0 Shift Data Input

61 P0.3 O0/1|St/B |Bit 3 of Port 0, General Purpose Input/Output
U1CO0_SELO |O1 St/B | USIC1 Channel 0 Select/Control 0 Output
0
U1C1_SELO |02 |St/B |USIC1 Channel 1 Select/Control 1 Output
1
CCuU61_COU |03 St/B | CCU61 Channel 0 Output
T60
A3 OH |St/B |External Bus Interface Address Line 3
U1CO0_DX2A |1 St/B | USIC1 Channel 0 Shift Control Input
RxDCOB I St/B | CAN Node 0 Receive Data Input
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)
Pin | Symbol Ctrl. | Type | Function
80 |P10.9 O0/1|DP/B |Bit 9 of Port 10, General Purpose Input/Output
UOCO_SELO |O1 DP/B | USICO0 Channel 0 Select/Control 4 Output
4
UOC1_MCLK |02 |DP/B |USICO Channel 1 Master Clock Output
ouT
ERAY_TxDA |03 |DP/B | ERAY Transmit Data Output Channel A
AD9 OH/ |DP/B | External Bus Interface Address/Data Line 9
IH
CCU60_CCP |1 DP/B | CCU60 Position Input 2
0OS2A
TCK B IH DP/B | DAPO/JTAG Clock Input
If JTAG pos. B is selected during start-up, an
internal pull-up device will hold this pin high when
nothing is driving it.
If DAP pos. 1 is selected during start-up, an
internal pull-down device will hold this pin low
when nothing is driving it.
T3INB I DP/B | GPT12E Timer T3 Count/Gate Input
81 P1.1 O0/1|St/B |Bit1 of Port 1, General Purpose Input/Output
CCuU62_COU |01 St/B | CCU62 Channel 2 Output
T62
U1C0_SELO |02 St/B | USIC1 Channel 0 Select/Control 5 Output
5
U2C1_DOUT |03 |St/B |USIC2 Channel 1 Shift Data Output
A9 OH |St/B |External Bus Interface Address Line 9
ESR2_3 I St/B | ESR2 Trigger Input 3
ERU_1B0 I St/B | External Request Unit Channel 1 Input B0
U2C1_DX0C |I St/B | USIC2 Channel 1 Shift Data Input
Data Sheet 32 V1.2, 2012-06
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Functional Description

Up to 24 Kbytes of on-chip Data SRAM (DSRAM) are used for storage of general user
data. The DSRAM is accessed via a separate interface and is optimized for data access.

2 Kbytes of on-chip Dual-Port RAM (DPRAM) provide storage for user-defined
variables, for the system stack, and for general purpose register banks. A register bank
can consist of up to 16 word-wide (RO to R15) and/or byte-wide (RLO, RHO, ..., RL7,
RH7) General Purpose Registers (GPRs).

The upper 256 bytes of the DPRAM are directly bit addressable. When used by a GPR,
any location in the DPRAM is bit addressable.

8 Kbytes of on-chip Stand-By SRAM (SBRAM) provide storage for system-relevant
user data that must be preserved while the major part of the device is powered down.
The SBRAM is accessed via a specific interface and is powered in domain M.

1024 bytes (2 x 512 bytes) of the address space are reserved for the Special Function
Register areas (SFR space and ESFR space). SFRs are word-wide registers which are
used to control and monitor functions of the different on-chip units. Unused SFR
addresses are reserved for future members of the XC2000 Family. In order to ensure
upward compatibility they should either not be accessed or written with zeros.

In order to meet the requirements of designs where more memory is required than is
available on chip, up to 12 Mbytes (approximately, see Table 8) of external RAM and/or
ROM can be connected to the microcontroller. The External Bus Interface also provides
access to external peripherals.

The on-chip Flash memory stores code, constant data, and control data. The
1 088 Kbytes of on-chip Flash memory consist of 1 module of 64 Kbytes (preferably for
data storage) and 4 modules of 256 Kbytes. Each module is organized in 4-Kbyte
sectors.

The uppermost 4-Kbyte sector of segmentO (located in Flash module 0) is used
internally to store operation control parameters and protection information.

Note: The actual size of the Flash memory depends on the chosen device type.

Each sector can be separately write protected”), erased and programmed (in blocks of
128 Bytes). The complete Flash area can be read-protected. A user-defined password
sequence temporarily unlocks protected areas. The Flash modules combine 128-bit
read access with protected and efficient writing algorithms for programming and erasing.
Dynamic error correction provides extremely high read data security for all read access
operations. Access to different Flash modules can be executed in parallel.

For Flash parameters, please see Section 4.6.

1) To save control bits, sectors are clustered for protection purposes, they remain separate for
programming/erasing.
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Functional Description

to a dedicated vector table location). The occurrence of a hardware trap is also indicated
by a single bit in the trap flag register (TFR). Unless another higher-priority trap service
is in progress, a hardware trap will interrupt any ongoing program execution. In turn,
hardware trap services can normally not be interrupted by standard or PEC interrupts.

Depending on the package option up to 3 External Service Request (ESR) pins are
provided. The ESR unit processes their input values and allows to implement user
controlled trap functions (System Requests SRO and SR1). In this way reset, wakeup
and power control can be efficiently realized.

Software interrupts are supported by the ‘TRAP’ instruction in combination with an
individual trap (interrupt) number. Alternatively to emulate an interrupt by software a
program can trigger interrupt requests by writing the Interrupt Request (IR) bit of an
interrupt control register.

3.7 On-Chip Debug Support (OCDS)

The On-Chip Debug Support system built into the XC2269I provides a broad range of
debug and emulation features. User software running on the XC2269I can be debugged
within the target system environment.

The OCDS is controlled by an external debugging device via the debug interface. This
either consists of the 2-pin Device Access Port (DAP) or of the JTAG port conforming to
IEEE-1149. The debug interface can be completed with an optional break interface.

The debugger controls the OCDS with a set of dedicated registers accessible via the
debug interface (DAP or JTAG). In addition the OCDS system can be controlled by the
CPU, e.g. by a monitor program. An injection interface allows the execution of OCDS-
generated instructions by the CPU.

Multiple breakpoints can be triggered by on-chip hardware, by software, or by an
external trigger input. Single stepping is supported, as is the injection of arbitrary
instructions and read/write access to the complete internal address space. A breakpoint
trigger can be answered with a CPU halt, a monitor call, a data transfer, or/and the
activation of an external signal.

Tracing of data can be obtained via the debug interface, or via the external bus interface
for increased performance.

Tracing of program execution is supported by the XC2000 Family emulation device. With
this device the DAP can operate on clock rates of up to 20 MHz.

The DAP interface uses two interface signals, the JTAG interface uses four interface
signals, to communicate with external circuitry. The debug interface can be amended
with two optional break lines.

Data Sheet 51 V1.2, 2012-06
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Functional Description

3.8 Capture/Compare Unit (CC2)

CAPCOM unit supports generation and control of timing sequences on up to
16 channels with a maximum resolution of one system clock cycle (eight cycles in
staggered mode). The CAPCOM unit is typically used to handle high-speed 1/O tasks
such as pulse and waveform generation, pulse width modulation (PWM), digital to
analog (D/A) conversion, software timing, or time recording with respect to external
events.

Two 16-bit timers with reload registers provide two independent time bases for the
capture/compare register array.

The input clock for the timers is programmable to several prescaled values of the internal
system clock, or may be derived from an overflow/underflow of timer T6 in module GPT2.
This provides a wide range of variation for the timer period and resolution and allows
precise adjustments to the application specific requirements. In addition, external count
inputs allow event scheduling for the capture/compare registers relative to external
events.

The capture/compare register array contains 16 dual purpose capture/compare
registers, each of which may be individually allocated to either CAPCOM timer and
programmed for capture or compare function.

All registers have each one port pin associated with it which serves as an input pin for
triggering the capture function, or as an output pin to indicate the occurrence of a
compare event.

When a capture/compare register has been selected for capture mode, the current
contents of the allocated timer will be latched (‘captured’) into the capture/compare
register in response to an external event at the port pin which is associated with this
register. In addition, a specific interrupt request for this capture/compare register is
generated. Either a positive, a negative, or both a positive and a negative external signal
transition at the pin can be selected as the triggering event.

The contents of all registers which have been selected for one of the five compare modes
are continuously compared with the contents of the allocated timers.

When a match occurs between the timer value and the value in a capture/compare
register, specific actions will be taken based on the selected compare mode.

Table 9 Compare Modes
Compare Modes Function
Mode 0 Interrupt-only compare mode;

Several compare interrupts per timer period are possible

Mode 1 Pin toggles on each compare match;
Several compare events per timer period are possible

Data Sheet 52 V1.2, 2012-06
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3.1 Real Time Clock

Functional Description

The Real Time Clock (RTC) module of the XC2269I can be clocked with a clock signal
selected from internal sources or external sources (pins).

The RTC basically consists of a chain of divider blocks:

» Selectable 32:1 and 8:1 dividers (on - off)
* The reloadable 16-bit timer T14

* The 32-bit RTC timer block (accessible via registers RTCH and RTCL) consisting of:

a reloadable 10-bit timer
a reloadable 6-bit timer
a reloadable 6-bit timer
a reloadable 10-bit timer

All timers count up. Each timer can generate an interrupt request. All requests are

combined to a common node request.

Jrre 1 oof2]ofox
RUN
RTCINT
MUX l¢{ -8 |« Interrupt Sub Node >
A 4 4 A
CNT CNT CNT CNT
\ PRE  REFOLK INTO INT1 INT2 INT3
REL-Register
T14REL 10 Bits 6 Bits 6 Bits 10 Bits
| i i i
V|« V|« Vit [Vies [V
1y i Iy Iy
font T14 »| 10 Bits [-*»|6 Bits|-+»|6 Bits|-+» 10 Bits [-
T14-Register CNT-Register
MCB05568B

Figure 7 RTC Block Diagram

Note: The registers associated with the RTC are only affected by a power reset.
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Functional Description

Target Protocols

Each USIC channel can receive and transmit data frames with a selectable data word
width from 1 to 16 bits in each of the following protocols:

UART (asynchronous serial channel)

— module capability: maximum baud rate = fgyg / 4

— data frame length programmable from 1 to 63 bits

— MSB or LSB first

LIN Support (Local Interconnect Network)

— module capability: maximum baud rate = fgyg / 16

— checksum generation under software control

— baud rate detection possible by built-in capture event of baud rate generator
SSC/SPI (synchronous serial channel with or without data buffer)

— module capability: maximum baud rate = fgys / 2, limited by loop delay

— number of data bits programmable from 1 to 63, more with explicit stop condition
— MSB or LSB first

— optional control of slave select signals

lIC (Inter-IC Bus)

— supports baud rates of 100 kbit/s and 400 kbit/s

IIS (Inter-IC Sound Bus)

— module capability: maximum baud rate = fgyg / 2

Note: Depending on the selected functions (such as digital filters, input synchronization

stages, sample point adjustment, etc.), the maximum achievable baud rate can be
limited. Please note that there may be additional delays, such as internal or
external propagation delays and driver delays (e.g. for collision detection in UART
mode, for IIC, etc.).
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Electrical Parameters

4.2.3 Power Consumption

The power consumed by the XC22691 depends on several factors such as supply
voltage, operating frequency, active circuits, and operating temperature. The power
consumption specified here consists of two components:

» The switching current /5 depends on the device activity
* The leakage current /, x depends on the device temperature

To determine the actual power consumption, always both components, switching current
15 and leakage current /, « must be added:

Ippp = Is * I k-
Note: The power consumption values are not subject to production test. They are
verified by design/characterization.

To determine the total power consumption for dimensioning the external power
supply, also the pad driver currents must be considered.

The given power consumption parameters and their values refer to specific operating
conditions:

* Active mode:
Regular operation, i.e. peripherals are active, code execution out of Flash.

» Stopover mode:
Crystal oscillator and PLL stopped, Flash switched off, clock in domain DMP_1
stopped.

« Standby mode:
Voltage domain DMP_1 switched off completely, power supply control switched off.
Voltage domain DMP_M is supplied by the ultra low power embedded voltage
regulator (ULPEVR). The standard regulator (EVR_M) is switched off.

Note: The maximum values cover the complete specified operating range of all
manufactured devices.
The typical values refer to average devices under typical conditions, such as
nominal supply voltage, room temperature, application-oriented activity.
After a power reset, the decoupling capacitors for Vp,, and Vpp,, are charged with
the maximum possible current.

For additional information, please refer to Section 5.2, Thermal Considerations.
Note: Operating Conditions apply.
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Electrical Parameters
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Figure 11 Supply Current in Active Mode as a Function of Frequency

Note: Operating Conditions apply.
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Electrical Parameters
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Electrical Parameters

Direct Drive

When direct drive operation is selected (SYSCONO.CLKSEL = 113), the system clock is
derived directly from the input clock signal CLKIN1:

Jsvs =/in-
The frequency of fgyg is the same as the frequency of fy. In this case the high and low
times of fgyg are determined by the duty cycle of the input clock fy.

Selecting Bypass Operation from the XTAL1" input and using a divider factor of 1 results
in a similar configuration.

Prescaler Operation

When prescaler operation is selected (SYSCONO.CLKSEL = 105, PLLCONO.VCOBY =
1g), the system clock is derived either from the crystal oscillator (input clock signal
XTAL1) or from the internal clock source through the output prescaler K1 (= K1DIV+1):

Jovs = fosc ! K1.

If a divider factor of 1 is selected, the frequency of f5ys equals the frequency of fogc. In
this case the high and low times of fgyg are determined by the duty cycle of the input
clock fosc (external or internal).

The lowest system clock frequency results from selecting the maximum value for the
divider factor K1:

Jsvs = Josc ! 1024.

4.6.21 Phase Locked Loop (PLL)

When PLL operation is selected (SYSCONO.CLKSEL = 105, PLLCONO.VCOBY = 0g),
the on-chip phase locked loop is enabled and provides the system clock. The PLL
multiplies the input frequency by the factor F (fgys =iy x F).

F is calculated from the input divider P (= PDIV+1), the multiplication factor N (=
NDIV+1), and the output divider K2 (= K2DIV+1):

(F =N/ (P x K2)).

The input clock can be derived either from an external source at XTAL1 or from the on-
chip clock source.

The PLL circuit synchronizes the system clock to the input clock. This synchronization is
performed smoothly so that the system clock frequency does not change abruptly.

Adjustment to the input clock continuously changes the frequency of f5yg so that it is
locked to fi\. The slight variation causes a jitter of f5,s which in turn affects the duration
of individual TCSs.

1) Voltages on XTAL1 must comply to the core supply voltage Vppu-
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Electrical Parameters

4.6.3 External Clock Input Parameters

These parameters specify the external clock generation for the XC2269I. The clock can
be generated in two ways:

* By connecting a crystal or ceramic resonator to pins XTAL1/XTAL2
* By supplying an external clock signal
— This clock signal can be supplied either to pin XTAL1 (core voltage domain) or to
pin CLKIN1 (IO voltage domain)

If connected to CLKIN1, the input signal must reach the defined input levels 7, and V.

If connected to XTAL1, a minimum amplitude V,x, (peak-to-peak voltage) is sufficient for

the operation of the on-chip oscillator.

Note: The given clock timing parameters (t, ... t,) are only valid for an external clock
input signal.

Note: Operating Conditions apply.

Table 30 External Clock Input Characteristics
Parameter Symbol Values Unit | Note /
Min. Typ Max. Test Condition
Oscillator frequency® Josc SR |4 - 40 MHz | Input = clock
signal
4 - 20 MHz | Input = crystal
or ceramic
resonator?
XTAL1 input current I CC |- - 20 pA
absolute value
Input clock high time t, SR 6 - - ns
Input clock low time t, SR 6 - - ns
Input clock rise time t; SR - - 8 ns
Input clock fall time t, SR - - 8 ns
Input voltage amplitudeon | Vs SR |0.3x |- - V 4 to 16 MHz
XTAL1?) Voo
04x |- - \ 16 to 25 MHz
VDDIM
05x |- - \Y 25 to 40 MHz
VDDIM
Input voltage range limits | /iy, SR |-1.7 + |- 1.7 V 4
for signal on XTAL1 Voom
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Electrical Parameters

4.6.4 Pad Properties

The output pad drivers of the XC2269I can operate in several user-selectable modes.
Strong driver mode allows controlling external components requiring higher currents
such as power bridges or LEDs. Reducing the driving power of an output pad reduces
electromagnetic emissions (EME). In strong driver mode, selecting a slower edge
reduces EME.

The dynamic behavior, i.e. the rise time and fall time, depends on the applied external
capacitance that must be charged and discharged. Timing values are given for a
capacitance of 20 pF, unless otherwise noted.

In general, the performance of a pad driver depends on the available supply voltage
Vope- Therefore the following tables list the pad parameters for the upper voltage range
and the lower voltage range, respectively.

Note: These parameters are not subject to production test but verified by design and/or
characterization.

Note: Operating Conditions apply.
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Table 31 is valid under the following conditions:
Voop 2 4.5 V; Vpppiyp = 5 V; Vppp <5.5V; € 220 pF; C <100 pF;

Table 31 Standard Pad Parameters for Upper Voltage Range

Electrical Parameters

Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
Maximum output driver Tomax - - 10 mA | Strong driver
current (absolute value)" |CC _ B 40 mA | Medium driver
- - 0.5 mA | Weak driver
Nominal output driver Tonom - - 2.5 mA | Strong driver
current (absolute value) cC _ _ 1.0 mA | Medium driver
- - 0.1 mA | Weak driver
Rise and Fall times (10% - | g CC |- - 42+ |ns Strong driver;
90%) 0.14 x Sharp edge
G
- - 116+ |ns Strong driver;
0.22 x Medium edge
G
- - 206+ |ns Strong driver;
0.22 x Slow edge
G
- - 23 + ns Medium driver
0.6 x
G
- - 212+ |ns Weak driver
1.9 x
G

1) The total output current that may be drawn at a given time must be limited to protect the supply rails from
damage. For any group of 16 neighboring output pins, the total output current in each direction (£/5_and -

Ioy) must remain below 50 mA.
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Table 35 EBC External Bus Timing for Upper Voltage Range

Electrical Parameters

Parameter Symbol Values Unit | Note /
Min. Typ Max. Test Condition

Output valid delay for RD, |#,,CC |- 7 13 ns

WR(L/H)

Output valid delay for t4CC |- 7 14 ns

BHE, ALE

Address output validdelay |#,, CC |- 8 14 ns

for A23 ... AO

Address output validdelay |7, CC |- 8 15 ns

for AD15 ... ADO (MUX

mode)

Output valid delay for CS |#,,CC |- 7 13 ns

Data output valid delay for |#,5 CC |- 8 15 ns

AD15 ... ADO (write data,

MUX mode)

Data output valid delay for |#,4 CC |- 8 15 ns

D15 ... DO (write data,

DEMUX mode)

Output hold time for RD, |#,, CC |-2 6 8 ns

WR(L/H)

Output hold time for BHE, |#,, CC |-2 6 10 ns

ALE

Address output hold time |#,; CC | -3 6 8 ns

for AD15 ... ADO

Output hold time for CS  |#,, CC |-3 6 11 ns

Data output hold time for |#,; CC |-3 6 8 ns

D15 ... DO and AD15 ...

ADO

Input setup time for ;0 SR |25 15 . ns

READY, D15 ... DO, AD15

... ADO

Input hold time READY, |[#;SR |0 -7 - ns

D15 ... DO, AD15 ... ADO"

1) Read data are latched with the same internal clock edge that triggers the address change and the rising edge
of RD. Address changes before the end of RD have no impact on (demultiplexed) read cycles. Read data can
change after the rising edge of RD.
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Electrical Parameters

Table 43 DAP Interface Timing for Lower Voltage Range
Parameter Symbol Values Unit | Note /

Min. |Typ. |Max. Test Condition
DAPO clock period t4SR 25" |- - ns
DAPO high time 1o SR |8 - - ns
DAPO low time 3SR |8 - - ns
DAPO clock rise time 14 SR |- - 4 ns
DAPO clock fall time ti5 SR |- - 4 ns
DAP1 setup to DAPO 1SR |6 - - ns pad_type= stan
rising edge dard
DAP1 hold after DAPO 7SR |6 - - ns pad_type= stan
rising edge dard
DAP1 valid per DAPO t9oCC |12 17 - ns pad_type= stan
clock period? dard

1) The debug interface cannot operate faster than the overall system, therefore #;, = tgys.

2) The Host has to find a suitable sampling point by analyzing the sync telegram response.

MC_DAPO

Figure 25

Data Sheet

Test Clock Timing (DAPO)

125

V1.2, 2012-06



(infineon

XC2269I

XC2000 Family Derivatives / Premium Line

5.3 Quality Declarations

Package and Reliability

The operation lifetime of the XC22691 depends on the applied temperature profile in the
application. For a typical example, please refer to Table 48; for other profiles, please
contact your Infineon counterpart to calculate the specific lifetime within your application.

Table 47 Quality Parameters
Parameter Symbol Values Unit | Note /
Min. Typ Max. Test Condition
Operation lifetime top CC |- - 20 a See Table 48
and Table 49
ESD susceptibility Y - - 2000 |V AEC-Q100-002
according to Human Body | SR
Model (HBM)
ESD susceptibility Veom - - 500 \Y, JESD22-C101
according to Charged SR _ _ 750 Vv Corner Pins
Device Model (CDM) JESD22_C161
Moisture sensitivity level |MSL CC |- - 3 - JEDEC
J-STD-020C
Table 48 Typical Usage Temperature Profile
Operating Time (Sum = 20 years) |Operating Temperat. |Notes

1200 h T,=150°C Normal operation

3600 h T,=125°C Normal operation

7200 h T,=110°C Normal operation

12000 h T,=100°C Normal operation

7 x 21600 h T,=0...10°C, ..., Power reduction
60...70°C

Table 49 Long Time Storage Temperature Profile

Operating Time (Sum = 20 years)

Operating Temperat.

Notes

2000 h T,=150°C Normal operation

16 000 h T,=125°C Normal operation

6 000 h T,=110°C Normal operation
151200 h T,<150°C No operation
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