
Infineon Technologies - XC2267M104F80LRABKXUMA1 Datasheet

Welcome to E-XFL.COM

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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Trademarks
C166™, TriCore™, and DAVE™ are trademarks of Infineon Technologies AG.

XC226xM
Revision History: V2.1, 2011-07
Previous Version(s):
V2.0, 2009-03
V1.3, 2008-11
V1.2, 2008-09
V1.1, 2008-06 Preliminary
V1.0, 2008-06 (Intermediate version)
Page Subjects (major changes since last revisions)
42 ID registers added
90 ADC capacitances corrected (typ. vs. max.)
94 Conditions relaxed for ΔfINT

Range for fWU adapted according to PCN 2010-013-A
Added startup time from power-on tSPO
More detailled specification of tSSB

132 Quality declarations added

We Listen to Your Comments
Is there any information in this document that you feel is wrong, unclear or missing?
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Please send your proposal (including a reference to this document) to:
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Key to Pin Definitions
• Ctrl.: The output signal for a port pin is selected by bit field PC in the associated

register Px_IOCRy. Output O0 is selected by setting the respective bit field PC to
1x00B, output O1 is selected by 1x01B, etc.
Output signal OH is controlled by hardware.

• Type: Indicates the pad type and its power supply domain (A, B, M, 1).
– St: Standard pad
– Sp: Special pad e.g. XTALx
– DP: Double pad - can be used as standard or high speed pad
– In: Input only pad
– PS: Power supply pad

Table 6 Pin Definitions and Functions
Pin Symbol Ctrl. Type Function
3 TESTM I In/B Testmode Enable

Enables factory test modes, must be held HIGH for 
normal operation (connect to VDDPB).
An internal pull-up device will hold this pin high 
when nothing is driving it.

4 P7.2 O0 / I St/B Bit 2 of Port 7, General Purpose Input/Output
EMUX0 O1 St/B External Analog MUX Control Output 0 (ADC1)
TxDC4 O2 St/B CAN Node 4 Transmit Data Output
TxDC5 O3 St/B CAN Node 5 Transmit Data Output
CCU62_CCP
OS0A

I St/B CCU62 Position Input 0

TDI_C IH St/B JTAG Test Data Input
If JTAG pos. C is selected during start-up, an 
internal pull-up device will hold this pin high when 
nothing is driving it.

5 TRST I In/B Test-System Reset Input
For normal system operation, pin TRST should be 
held low. A high level at this pin at the rising edge 
of PORST activates the XC226xM’s debug 
system. In this case, pin TRST must be driven low 
once to reset the debug system.
An internal pull-down device will hold this pin low 
when nothing is driving it.



XC2268M/67M, XC2265M/64M/63M
XC2000 Family / Base Line

General Device Information 

Data Sheet 33 V2.1, 2011-07
 

78 P1.0 O0 / I St/B Bit 0 of Port 1, General Purpose Input/Output
U1C0_MCLK
OUT

O1 St/B USIC1 Channel 0 Master Clock Output

U1C0_SELO
4

O2 St/B USIC1 Channel 0 Select/Control 4 Output

A8 OH St/B External Bus Interface Address Line 8
ESR1_3 I St/B ESR1 Trigger Input 3
CCU62_CTR
APB

I St/B CCU62 Emergency Trap Input

T6INB I St/B GPT12E Timer T6 Count/Gate Input
79 P10.8 O0 / I St/B Bit 8 of Port 10, General Purpose Input/Output

U0C0_MCLK
OUT

O1 St/B USIC0 Channel 0 Master Clock Output

U0C1_SELO
0

O2 St/B USIC0 Channel 1 Select/Control 0 Output

U2C1_DOUT O3 St/B USIC2 Channel 1 Shift Data Output
AD8 OH / 

IH
St/B External Bus Interface Address/Data Line 8

CCU60_CCP
OS1A

I St/B CCU60 Position Input 1

U0C0_DX1C I St/B USIC0 Channel 0 Shift Clock Input
BRKIN_B I St/B OCDS Break Signal Input
T3EUDB I St/B GPT12E Timer T3 External Up/Down Control 

Input

Table 6 Pin Definitions and Functions (cont’d)

Pin Symbol Ctrl. Type Function
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2, 
25, 
27, 
50, 
52, 
75, 
77, 
100

VDDPB - PS/B Digital Pad Supply Voltage for Domain B
Connect decoupling capacitors to adjacent 
VDDP/VSS pin pairs as close as possible to the pins.
Note: The on-chip voltage regulators and all ports

except P5, P6 and P15 are fed from supply
voltage VDDPB.

1, 
26, 
51, 
76

VSS - PS/-- Digital Ground
All VSS pins must be connected to the ground-line 
or ground-plane.
Note: Also the exposed pad is connected

internally to VSS. To improve the EMC
behavior, it is recommended to connect the
exposed pad to the board ground.
For thermal aspects, please refer to the
Data Sheet. Board layout examples are
given in an application note.

1) To generate the reference clock output for bus timing measurement, fSYS must be selected as source for
EXTCLK and P2.8 must be selected as output pin. Also the high-speed clock pad must be enabled. This
configuration is referred to as reference clock output signal CLKOUT.

Table 6 Pin Definitions and Functions (cont’d)

Pin Symbol Ctrl. Type Function
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3.9 Capture/Compare Units CCU6x
The XC226xM types feature the CCU60, CCU61, CCU62 and CCU63 unit(s).
The CCU6 is a high-resolution capture and compare unit with application-specific
modes. It provides inputs to start the timers synchronously, an important feature in
devices with several CCU6 modules.
The module provides two independent timers (T12, T13), that can be used for PWM
generation, especially for AC motor control. Additionally, special control modes for block
commutation and multi-phase machines are supported.

Timer 12 Features
• Three capture/compare channels, where each channel can be used either as a

capture or as a compare channel.
• Supports generation of a three-phase PWM (six outputs, individual signals for high-

side and low-side switches)
• 16-bit resolution, maximum count frequency = peripheral clock
• Dead-time control for each channel to avoid short circuits in the power stage
• Concurrent update of the required T12/13 registers
• Center-aligned and edge-aligned PWM can be generated
• Single-shot mode supported
• Many interrupt request sources
• Hysteresis-like control mode
• Automatic start on a HW event (T12HR, for synchronization purposes)

Timer 13 Features
• One independent compare channel with one output
• 16-bit resolution, maximum count frequency = peripheral clock
• Can be synchronized to T12
• Interrupt generation at period match and compare match
• Single-shot mode supported
• Automatic start on a HW event (T13HR, for synchronization purposes)

Additional Features
• Block commutation for brushless DC drives implemented
• Position detection via Hall sensor pattern
• Automatic rotational speed measurement for block commutation
• Integrated error handling
• Fast emergency stop without CPU load via external signal (CTRAP)
• Control modes for multi-channel AC drives
• Output levels can be selected and adapted to the power stage
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Figure 7 CCU6 Block Diagram

Timer T12 can work in capture and/or compare mode for its three channels. The modes
can also be combined. Timer T13 can work in compare mode only. The multi-channel
control unit generates output patterns that can be modulated by timer T12 and/or timer
T13. The modulation sources can be selected and combined for signal modulation.

mc_ccu6_blockdiagram.vsd
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Figure 8 Block Diagram of GPT1
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The RTC module can be used for different purposes:
• System clock to determine the current time and date
• Cyclic time-based interrupt, to provide a system time tick independent of CPU

frequency and other resources
• 48-bit timer for long-term measurements
• Alarm interrupt at a defined time
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3.18 Parallel Ports
The XC226xM provides up to 76 I/O lines which are organized into 7 input/output ports
and 2 input ports. All port lines are bit-addressable, and all input/output lines can be
individually (bit-wise) configured via port control registers. This configuration selects the
direction (input/output), push/pull or open-drain operation, activation of pull devices, and
edge characteristics (shape) and driver characteristics (output current) of the port
drivers. The I/O ports are true bidirectional ports which are switched to high impedance
state when configured as inputs. During the internal reset, all port pins are configured as
inputs without pull devices active.
All port lines have alternate input or output functions associated with them. These
alternate functions can be programmed to be assigned to various port pins to support the
best utilization for a given application. For this reason, certain functions appear several
times in Table 10.
All port lines that are not used for alternate functions may be used as general purpose
I/O lines.

Table 10 Summary of the XC226xM’s Ports

Port Width I/O Connected Modules
P0 8 I/O EBC (A7…A0),

CCU6, USIC, CAN
P1 8 I/O EBC (A15…A8),

CCU6, USIC
P2 14 I/O EBC (READY, BHE, A23…A16, AD15…AD13, D15…D13),

CAN, CC2, GPT12E, USIC, DAP/JTAG
P4 4 I/O EBC (CS3…CS0),

CC2, CAN, GPT12E, USIC
P5 11 I Analog Inputs, CCU6, DAP/JTAG, GPT12E, CAN
P6 3 I/O ADC, CAN, GPT12E
P7 5 I/O CAN, GPT12E, SCU, DAP/JTAG, CCU6, ADC, USIC
P10 16 I/O EBC (ALE, RD, WR, AD12…AD0, D12…D0),

CCU6, USIC, DAP/JTAG, CAN
P15 5 I Analog Inputs, GPT12E
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4.1.3 Pad Timing Definition
If not otherwise noted, all timing parameters are tested and are valid for the
corresponding output pins operating in strong driver, fast edge mode.
See also “Pad Properties” on Page 108.

4.1.4 Parameter Interpretation
The parameters listed in the following include both the characteristics of the XC226xM
and its demands on the system. To aid in correctly interpreting the parameters when
evaluating them for a design, they are marked accordingly in the column “Symbol”:
CC (Controller Characteristics):
The logic of the XC226xM provides signals with the specified characteristics.
SR (System Requirement):
The external system must provide signals with the specified characteristics to the
XC226xM.
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Sample time and conversion time of the XC226xM’s A/D converters are programmable.
The timing above can be calculated using Table 19.
The limit values for fADCI must not be exceeded when selecting the prescaler value.

Converter Timing Example A:

Converter Timing Example B:

Table 19 A/D Converter Computation Table
GLOBCTR.5-0
(DIVA)

A/D Converter
Analog Clock fADCI

INPCRx.7-0
(STC)

Sample Time1)

tS

1) The selected sample time is doubled if broken wire detection is active (due to the presampling phase).

000000B fSYS 00H tADCI × 2
000001B fSYS / 2 01H tADCI × 3
000010B fSYS / 3 02H tADCI × 4
: fSYS / (DIVA+1) : tADCI × (STC+2)
111110B fSYS / 63 FEH tADCI × 256
111111B fSYS / 64 FFH tADCI × 257

Assumptions: fSYS = 80 MHz (i.e. tSYS = 12.5 ns), DIVA = 03H, STC = 00H

Analog clock fADCI = fSYS / 4 = 20 MHz, i.e. tADCI = 50 ns
Sample time tS = tADCI × 2 = 100 ns
Conversion 10-bit:

tC10 = 13 × tADCI + 2 × tSYS = 13 × 50 ns + 2 × 12.5 ns = 0.675 μs
Conversion 8-bit:

tC8 = 11 × tADCI + 2 × tSYS = 11 × 50 ns + 2 × 12.5 ns = 0.575 μs

Assumptions: fSYS = 40 MHz (i.e. tSYS = 25 ns), DIVA = 02H, STC = 03H

Analog clock fADCI = fSYS / 3 = 13.3 MHz, i.e. tADCI = 75 ns
Sample time tS = tADCI × 5 = 375 ns
Conversion 10-bit:

tC10 = 16 × tADCI + 2 × tSYS = 16 × 75 ns + 2 × 25 ns = 1.25 μs
Conversion 8-bit:

tC8 = 14 × tADCI + 2 × tSYS = 14 × 75 ns + 2 × 25 ns = 1.10 μs
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2) Due to variations of the tolerance of both the Embedded Voltage Regulators (EVR) and the PVC levels, this
interrupt can be triggered inadvertently, even though the core voltage is within the normal range. It is,
therefore, recommended not to use the this warning level.
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4.5 Flash Memory Parameters
The XC226xM is delivered with all Flash sectors erased and with no protection installed.
The data retention time of the XC226xM’s Flash memory (i.e. the time after which stored
data can still be retrieved) depends on the number of times the Flash memory has been
erased and programmed.
Note: These parameters are not subject to production test but verified by design and/or

characterization.

Note: Operating Conditions apply.

Table 23 Flash Parameters
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Parallel Flash module 
program/erase limit 
depending on Flash read 
activity

NPP SR − − 41) NFL_RD ≤ 1,
fSYS ≤ 80 MHz

− − 12) NFL_RD > 1

Flash erase endurance for 
security pages

NSEC SR 10 − − cycle
s

tRET ≥ 20 years

Flash wait states3) NWSFLAS

H SR
1 − − fSYS ≤ 8 MHz
2 − − fSYS ≤ 13 MHz
3 − − fSYS ≤ 17 MHz
4 − − fSYS > 17 MHz

Erase time per 
sector/page

tER CC − 74) 8.0 ms

Programming time per 
page

tPR CC − 34) 3.5 ms

Data retention time tRET CC 20 − − year
s

NEr ≤ 1 000 
cycles

Drain disturb limit NDD SR 32 − − cycle
s
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The timing in the AC Characteristics refers to TCSs. Timing must be calculated using the
minimum TCS possible under the given circumstances.
The actual minimum value for TCS depends on the jitter of the PLL. Because the PLL is
constantly adjusting its output frequency to correspond to the input frequency (from
crystal or oscillator), the accumulated jitter is limited. This means that the relative
deviation for periods of more than one TCS is lower than for a single TCS (see formulas
and Figure 20).
This is especially important for bus cycles using waitstates and for the operation of
timers, serial interfaces, etc. For all slower operations and longer periods (e.g. pulse train
generation or measurement, lower baudrates, etc.) the deviation caused by the PLL jitter
is negligible.
The value of the accumulated PLL jitter depends on the number of consecutive VCO
output cycles within the respective timeframe. The VCO output clock is divided by the
output prescaler K2 to generate the system clock signal fSYS. The number of VCO cycles
is K2 × T, where T is the number of consecutive fSYS cycles (TCS).
The maximum accumulated jitter (long-term jitter) DTmax is defined by:
DTmax [ns] = ±(220 / (K2 × fSYS) + 4.3)
This maximum value is applicable, if either the number of clock cycles T > (fSYS / 1.2) or
the prescaler value K2 > 17.
In all other cases for a timeframe of T × TCS the accumulated jitter DT is determined by:
DT [ns] = DTmax × [(1 - 0.058 × K2) × (T - 1) / (0.83 × fSYS - 1) + 0.058 × K2]
fSYS in [MHz] in all formulas.
Example, for a period of 3 TCSs @ 33 MHz and K2 = 4:
Dmax = ±(220 / (4 × 33) + 4.3) = 5.97 ns (Not applicable directly in this case!)
D3 = 5.97 × [(1 - 0.058 × 4) × (3 - 1) / (0.83 × 33 - 1) + 0.058 × 4]
= 5.97 × [0.768 × 2 / 26.39 + 0.232]
= 1.7 ns
Example, for a period of 3 TCSs @ 33 MHz and K2 = 2:
Dmax = ±(220 / (2 × 33) + 4.3) = 7.63 ns (Not applicable directly in this case!)
D3 = 7.63 × [(1 - 0.058 × 2) × (3 - 1) / (0.83 × 33 - 1) + 0.058 × 2]
= 7.63 × [0.884 × 2 / 26.39 + 0.116]
= 1.4 ns
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Figure 20 Approximated Accumulated PLL Jitter

Note: The specified PLL jitter values are valid if the capacitive load per pin does not
exceed CL = 20 pF.
The maximum peak-to-peak noise on the pad supply voltage (measured between
VDDPB pin 100 and VSS pin 1) is limited to a peak-to-peak voltage of VPP = 50 mV.
This can be achieved by appropriate blocking of the supply voltage as close as
possible to the supply pins and using PCB supply and ground planes.
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PLL frequency band selection
Different frequency bands can be selected for the VCO so that the operation of the PLL
can be adjusted to a wide range of input and output frequencies:

4.6.2.2 Wakeup Clock
When wakeup operation is selected (SYSCON0.CLKSEL = 00B), the system clock is
derived from the low-frequency wakeup clock source:
fSYS = fWU.
In this mode, a basic functionality can be maintained without requiring an external clock
source and while minimizing the power consumption.

4.6.2.3 Selecting and Changing the Operating Frequency
When selecting a clock source and the clock generation method, the required
parameters must be carefully written to the respective bit fields, to avoid unintended
intermediate states.
Many applications change the frequency of the system clock (fSYS) during operation in
order to optimize system performance and power consumption. Changing the operating
frequency also changes the switching currents, which influences the power supply.
To ensure proper operation of the on-chip EVRs while they generate the core voltage,
the operating frequency shall only be changed in certain steps. This prevents overshoots
and undershoots of the supply voltage.
To avoid the indicated problems, recommended sequences are provided which ensure
the intended operation of the clock system interacting with the power system.
Please refer to the Programmer’s Guide.

Table 24 System PLL Parameters
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
VCO output frequency
(VCO controlled)

fVCO CC 50 − 110 MHz VCOSEL = 00B

100 − 160 MHz VCOSEL = 01B

VCO output frequency
(VCO free-running)

fVCO CC 10 − 40 MHz VCOSEL = 00B

20 − 80 MHz VCOSEL = 01B
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Note: The term CLKOUT refers to the reference clock output signal which is generated
by selecting fSYS as the source signal for the clock output signal EXTCLK on pin
P2.8 and by enabling the high-speed clock driver on this pin.

Variable Memory Cycles
External bus cycles of the XC226xM are executed in five consecutive cycle phases (AB,
C, D, E, F). The duration of each cycle phase is programmable (via the TCONCSx
registers) to adapt the external bus cycles to the respective external module (memory,
peripheral, etc.).
The duration of the access phase can optionally be controlled by the external module
using the READY handshake input.
This table provides a summary of the phases and the ranges for their length.

Note: The bandwidth of a parameter (from minimum to maximum value) covers the
whole operating range (temperature, voltage) as well as process variations. Within
a given device, however, this bandwidth is smaller than the specified range. This
is also due to interdependencies between certain parameters. Some of these
interdependencies are described in additional notes (see standard timing).

Note: Operating Conditions apply; CL = 20 pF.

Table 29 Programmable Bus Cycle Phases (see timing diagrams)
Bus Cycle Phase Parameter Valid Values Unit
Address setup phase, the standard duration of this 
phase (1 … 2 TCS) can be extended by 0 … 3 TCS 
if the address window is changed

tpAB 1 … 2 (5) TCS

Command delay phase tpC 0 … 3 TCS
Write Data setup/MUX Tristate phase tpD 0 … 1 TCS
Access phase tpE 1 … 32 TCS
Address/Write Data hold phase tpF 0 … 3 TCS
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Table 30 EBC External Bus Timing for Upper Voltage Range
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Output valid delay for RD, 
WR(L/H)

t10 CC − 7 13 ns

Output valid delay for 
BHE, ALE

t11 CC − 7 14 ns

Address output valid delay 
for A23 ... A0

t12 CC − 8 14 ns

Address output valid delay 
for AD15 ... AD0 (MUX 
mode)

t13 CC − 8 15 ns

Output valid delay for CS t14 CC − 7 13 ns
Data output valid delay for 
AD15 ... AD0 (write data, 
MUX mode)

t15 CC − 8 15 ns

Data output valid delay for 
D15 ... D0 (write data, 
DEMUX mode)

t16 CC − 8 15 ns

Output hold time for RD, 
WR(L/H)

t20 CC -2 6 8 ns

Output hold time for BHE, 
ALE

t21 CC -2 6 10 ns

Address output hold time 
for AD15 ... AD0

t23 CC -3 6 8 ns

Output hold time for CS t24 CC -3 6 11 ns
Data output hold time for 
D15 ... D0 and AD15 ... 
AD0

t25 CC -3 6 8 ns

Input setup time for 
READY, D15 ... D0, AD15 
... AD0

t30 SR 25 15 − ns

Input hold time READY, 
D15 ... D0, AD15 ... AD01)

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.

t31 SR 0 -7 − ns
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Figure 27 Test Clock Timing (DAP0)

Table 37 DAP Interface Timing for Lower Voltage Range
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
DAP0 clock period t11 SR 251)

1) The debug interface cannot operate faster than the overall system, therefore t11 ≥ tSYS.

− − ns
DAP0 high time t12 SR 8 − − ns
DAP0 low time t13 SR 8 − − ns
DAP0 clock rise time t14 SR − − 4 ns
DAP0 clock fall time t15 SR − − 4 ns
DAP1 setup to DAP0 
rising edge

t16 SR 6 − − ns pad_type= stan
dard

DAP1 hold after DAP0 
rising edge

t17 SR 6 − − ns pad_type= stan
dard

DAP1 valid per DAP0 
clock period2)

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

t19 CC 12 17 − ns pad_type= stan
dard

MC_DAP0

0.9 VDDP
0.5 VDDP

t11

t12 t13

0.1 VDDPt15 t14
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Figure 28 DAP Timing Host to Device

Figure 29 DAP Timing Device to Host

Note: The transmission timing is determined by the receiving debugger by evaluating the
sync-request synchronization pattern telegram.

t16 t17

DAP0

DAP1

MC_DAP1_RX

DAP1

MC_DAP1_TX

t11

t19


