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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 �' fINT
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
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– Two Synchronizable A/D Converters with a total of up to 16 channels, 10-bit
resolution, conversion time below 1 μs, optional data preprocessing (data
reduction, range check), broken wire detection

– Up to 8 serial interface channels to be used as UART, LIN, high-speed
synchronous channel (SPI), IIC bus interface (10-bit addressing, 400 kbit/s), IIS
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

– 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
– Four programmable chip-select signals

• Single power supply from 3.0 V to 5.5 V
• Power reduction and wake-up modes with flexible power management
• Programmable watchdog timer and oscillator watchdog
• Up to 76 general purpose I/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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The XC226xM types are offered with several SRAM memory sizes. Figure 1  shows the
allocation rules for PSRAM and DSRAM. Note that the rules differ:

• PSRAM allocation starts from the lower  address
• DSRAM allocation starts from the higher  address

For example 8 Kbytes of PSRAM will be allocated at E0’0000h-E0’1FFFh and 8 Kbytes
of DSRAM will be at 00’C000h-00’DFFFh.

Figure 1 SRAM Allocation

2 CAN nodes CAN0, CAN1
64 message objects

1 CAN node CAN0
64 message objects

8 serial channels U0C0, U0C1, U1C0, U1C1, U2C0, U2C1, U3C0, U3C1

6 serial channels U0C0, U0C1, U1C0, U1C1, U2C0, U2C1

4 serial channels U0C0, U0C1, U1C0, U1C1

Table 5 Interface Channel Association  (cont’d)

Total Number Available Channels

MC_XC_SRAM_ALLOCATION

Available
PSRAM

Reserved for
PSRAM

E0'0000h
(E8'0000h)

Available
DSRAM

Reserved for
DSRAM

E7'FFFFh
(EF'FFFFh)

00'8000h

00'DFFFh
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2.1 Pin Configuration and Definition

The pins of the XC226xM are described in detail in Table 6 , which includes all alternate
functions. For further explanations please refer to the footnotes at the end of the table.
The following figure summarizes all pins, showing their locations on the four sides of the
package.

Figure 3 XC226xM Pin Configuration (top view)
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9 P7.4 O0 / I St/B Bit 4 of Port 7, General Purpose Input/Output

EMUX2 O1 St/B External Analog MUX Co ntrol Output 2 (ADC1)

U0C1_DOUT O2 St/B USIC0 Channel 1 Shift Data Output

U0C1_SCLK
OUT

O3 St/B USIC0 Channel 1 Shift Clock Output

CCU62_CCP
OS2A

I St/B CCU62 Position Input 2

TCK_C IH St/B DAP0/JTAG Clock 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.
If DAP pos. 2 is selected during start-up, an 
internal pull-down device will hold this pin low 
when nothing is driving it.

U0C0_DX0D I St/B USIC0 Channel 0 Shift Data Input

U0C1_DX1E I St/B USIC0 Channel 1 Shift Clock Input

11 P6.0 O0 / I DA/A Bit 0 of Port 6, General Purpose Input/Output

EMUX0 O1 DA/A External Analog MUX Co ntrol Output 0 (ADC0)

TxDC2 O2 DA/A CAN Node 2 Transmit Data Output

BRKOUT O3 DA/A OCDS Break Signal Output

ADCx_REQG
TyG

I DA/A External Request Ga te Input for ADC0/1

U1C1_DX0E I DA/A USIC1 Channel 1 Shift Data Input

12 P6.1 O0 / I DA/A Bit 1 of Port 6, General Purpose Input/Output

EMUX1 O1 DA/A External Analog MUX Co ntrol Output 1 (ADC0)

T3OUT O2 DA/A GPT12E Timer T3 Toggle Latch Output
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2, 
25, 
27, 
50, 
52, 
75, 
77, 
100

VDDPB - PS/B Digital Pad Supply Vo ltage 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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2.2 Identification Registers

The identification registers describe the current version of the XC226xM and of its
modules.

Table 7 XC226xM Identi fication Registers

Short Name Value Address Notes

SCU_IDMANUF 1820H 00’F07EH

SCU_IDCHIP 3801H 00’F07CH

SCU_IDMEM 30D0H 00’F07AH

SCU_IDPROG 1313H 00’F078H

JTAG_ID 0017’E083H --- marking EES-AA, ES-AA or AA 
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This common memory space consists of 16 Mbytes organized as 256 segments of
64 Kbytes; each segment contains four data pages of 16 Kbytes. The entire memory
space can be accessed bytewise or wordwise. Portions of the on-chip DPRAM and the
register spaces (ESFR/SFR) additionally are directly bit addressable.

The internal data memory areas and the Special Function Register areas (SFR and
ESFR) are mapped into segment 0, the system segment.

The Program Management Unit (PMU) handles all code fetches and, therefore, controls
access to the program memories such as Flash memory and PSRAM.

The Data Management Unit (DMU) handles all data transfers and, therefore, controls
access to the DSRAM and the on-chip peripherals.

Both units (PMU and DMU) are connected to the high-speed system bus so that they can
exchange data. This is required if operands are read from program memory, code or
data is written to the PSRAM, code is fetched from external memory, or data is read from
or written to external resources. These include peripherals on the LXBus such as USIC
or MultiCAN. The system bus allows concurrent two-way communication for maximum
transfer performance.

Up to 32 Kbytes of on-chip Program SRAM (PSRAM)  are provided to store user code
or data. The PSRAM is accessed via the PMU and is optimized for code fetches. A
section of the PSRAM with programmable size can be write-protected.

Up to 16 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 (R0 to R15) and/or byte-wide (RL0, RH0, …, 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.

Data SRAM 00’A000H 00’DFFFH 16 Kbytes –

Reserved for DSRAM 00’8000H 00’9FFFH 8 Kbytes –

External memory area 00’0000H 00’7FFFH 32 Kbytes –
1) Accesses to the shaded areas are reserved. In devices with external bus interface these accesses generate

external bus accesses.

2) The areas marked with “<” are slightly smaller than indicated. See column “Notes”.

3) The uppermost 4-Kbyte sector of the first Flash segment is reserved for internal use (C0’F000H to C0’FFFFH).

4) Several pipeline optimizations are not active within the external IO area. This is necessary to control external
peripherals properly.

Table 8 XC226xM Memory Map  (cont’d)1)

Address Area Start Loc. End Loc. Area Size 2) Notes
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3.3 Central Processing Unit (CPU)

The core of the CPU consists of a 5-stage execution pipeline with a 2-stage instruction-
fetch pipeline, a 16-bit arithmetic and logic unit (ALU), a 32-bit/40-bit multiply and
accumulate unit (MAC), a register-file providing three register banks, and dedicated
SFRs. The ALU features a multiply-and-divide unit, a bit-mask generator, and a barrel
shifter.

Figure 5 CPU Block Diagram
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3.8 Capture/Compare Unit (CAPCOM2)

The CAPCOM2 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 CAPCOM2 unit is typically used to handle high-speed I/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 (T7/T8) 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 or variation for the timer period and resolution and allows
precise adjustments to the application-specific requirements. In addition, an external
count input allows 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
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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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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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Debug via JTAG

The following parameters are applicable for communication through the JTAG debug
interface. The JTAG module is fully compliant with IEEE1149.1-2000.
Note: These param et er s are not subje c t to pr od ucti on test but verified by desig n and/or

characteriza ti on.

Note: Operating Conditio ns appl y;  CL= 20 pF.

Table 38 JTAG Interface Timing for Upper Voltage Range

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.

TCK clock period t1 SR 501)

1) The debug interface cannot operate faster than the overall system, therefore t1 ≥ tSYS.

� � � �ns  2)

2) Under typical conditions, the interface can operate at transfer rates up to 20 MHz.

TCK high time t2 SR 16 � � � �ns

TCK low time t3 SR 16 � � � �ns

TCK clock rise time t4 SR � � � �8 ns
TCK clock fall time t5 SR � � � �8 ns

TDI/TMS setup to TCK 
rising edge

t6 SR 6 � � � �ns

TDI/TMS hold after TCK 
rising edge

t7 SR 6 � � � �ns

TDO valid from TCK falling 
edge (propagation delay)3)

3) The falling edge on TCK is used to generate the TDO timing.

t8 CC �� 25 29 ns

TDO high impedance to 
valid output from TCK 
falling edge4)3)

4) The setup time for TDO is given implicitly by the TCK cycle time.

t9 CC �� 25 29 ns

TDO valid output to high 
impedance from TCK 
falling edge3)

t10 CC �� 25 29 ns

TDO hold after TCK falling 
edge3)

t18 CC 5 � � � �ns


