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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™, XMC™ and DAVE™ are trademarks of Infineon Technologies AG.
ARM®, ARM Powered® and AMBA® are registered trademarks of ARM, Limited.
Cortex™, CoreSight™, ETM™, Embedded Trace Macrocell™ and Embedded Trace
Buffer™ are trademarks of ARM, Limited.
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Revision History: V1.7 2016-08
Previous Version: V1.6
Page Subjects
many Added XMC™ trademark
10, 11, 12 Added new marking variants XMC1201-T028F0016,

XMC1201-T028F0032 and XMC1202-T016X0064
53 Flash Memory Parameters Table:

• Erase time per page parameter is renamed to Erase time per page /
sector.

• Erase cycles parameter is renamed to include test condition of sum of
page and sector erase cycles.

• Added parameter for fixed wait states configuration.

We Listen to Your Comments
Is there any information in this document that you feel is wrong, unclear or missing?
Your feedback will help us to continuously improve the quality of this document.
Please send your proposal (including a reference to this document) to:
mcdocu.comments@infineon.com
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1.3 Device Type Features
The following table lists the available features per device type.

XMC1202-T028X0016 PG-TSSOP-28-16 16 16
XMC1202-T028X0032 PG-TSSOP-28-16 32 16
XMC1202-T028X0064 PG-TSSOP-28-16 64 16
XMC1202-T016X0016 PG-TSSOP-16-8 16 16
XMC1202-T016X0032 PG-TSSOP-16-8 32 16
XMC1202-T016X0064 PG-TSSOP-16-8 64 16
XMC1202-Q024X0016 PG-VQFN-24-19 16 16
XMC1202-Q024X0032 PG-VQFN-24-19 32 16
XMC1201-Q040F0016 PG-VQFN-40-13 16 16
XMC1201-Q040F0032 PG-VQFN-40-13 32 16
XMC1201-Q040F0064 PG-VQFN-40-13 64 16
XMC1201-Q040F0128 PG-VQFN-40-13 128 16
XMC1201-Q040F0200 PG-VQFN-40-13 200 16
XMC1202-Q040X0016 PG-VQFN-40-13 16 16
XMC1202-Q040X0032 PG-VQFN-40-13 32 16

Table 2 Features of XMC1200 Device Types1)

1) Features that are not included in this table are available in all the derivatives

Derivative ADC channel ACMP BCCU LEDTS
XMC1200-T038 16 3 1 2
XMC1201-T028 14 - - 2
XMC1201-T038 16 - - 2
XMC1202-T028 14 3 1 -
XMC1202-T016 11 2 1 -
XMC1202-Q024 13 3 1 -
XMC1201-Q040 16 - - 2
XMC1202-Q040 16 3 1 -

Table 1 Synopsis of XMC1200 Device Types (cont’d)

Derivative Package Flash 
Kbytes

SRAM 
Kbytes

Subject to Agreement on the Use of Product Information
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XMC1202-T028X0016 00012023 01CF00FF 00001FF7 00008000 
00000C00 00001000 00005000 201ED083H

AB

XMC1202-T028X0032 00012023 01CF00FF 00001FF7 00008000 
00000C00 00001000 00009000 201ED083H

AB

XMC1202-T028X0064 00012023 01CF00FF 00001FF7 00008000 
00000C00 00001000 00011000 201ED083H

AB

XMC1202-T016X0016 00012033 01CF00FF 00001FF7 00008000 
00000C00 00001000 00005000 201ED083H

AB

XMC1202-T016X0032 00012033 01CF00FF 00001FF7 00008000 
00000C00 00001000 00009000 201ED083H

AB

XMC1202-T016X0064 00012033 01CF00FF 00001FF7 00008000 
00000C00 00001000 00011000 201ED083H

AB

XMC1202-Q024X0016 00012063 01CF00FF 00001FF7 00008000 
00000C00 00001000 00005000 201ED083H

AB

XMC1202-Q024X0032 00012063 01CF00FF 00001FF7 00008000 
00000C00 00001000 00009000 201ED083H

AB

XMC1201-Q040F0016 00012042 01CF00FF 00001FF7 00006000 
00000C00 00001000 00005000 201ED083H

AB

XMC1201-Q040F0032 00012042 01CF00FF 00001FF7 00006000 
00000C00 00001000 00009000 201ED083H

AB

XMC1201-Q040F0064 00012042 01CF00FF 00001FF7 00006000 
00000C00 00001000 00011000 201ED083H

AB

XMC1201-Q040F0128 00012042 01CF00FF 00001FF7 00006000 
00000C00 00001000 00021000 201ED083H

AB

XMC1201-Q040F0200 00012042 01CF00FF 00001FF7 00006000 
00000C00 00001000 00033000 201ED083H

AB

XMC1202-Q040X0016 00012043 01CF00FF 00001FF7 00008000 
00000C00 00001000 00005000 201ED083H

AB

XMC1202-Q040X0032 00012043 01CF00FF 00001FF7 00008000 
00000C00 00001000 00009000 201ED083H

AB

Table 4 XMC1200 Chip Identification Number  (cont’d)

Derivative Value Marking
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2 General Device Information
This section summarizes the logic symbols and package pin configurations with a
detailed list of the functional I/O mapping.

2.1 Logic Symbols

Figure 2 XMC1200 Logic Symbol for TSSOP-38, TSSOP-28 and TSSOP-16

XMC1200

TSSOP-38

VDDP

(2)
VSSP

(2)

Port 0
16 bit

Port 1
6 bit

Port 2
4 bit

XMC1200

TSSOP-28

VDDP

(1)
VSSP

(1)

XMC1200

TSSOP-16

VDDP

(1)
VSSP

(1)

Port 2
8 bit

Port 0
12 bit

Port 1
4 bit

Port 2
4 bit

Port 2
6 bit

Port 0
8 bit

Port 2
3 bit

Port 2
3 bit
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P2.1 2 36 26 2 - STD_INO
UT/AN

P2.2 3 37 27 3 - STD_IN/A
N

P2.3 4 38 - - - STD_IN/A
N

P2.4 5 1 - - - STD_IN/A
N

P2.5 6 2 28 - - STD_IN/A
N

P2.6 7 3 1 4 16 STD_IN/A
N

P2.7 8 4 2 5 1 STD_IN/A
N

P2.8 9 5 3 5 1 STD_IN/A
N

P2.9 10 6 4 6 2 STD_IN/A
N

P2.10 11 7 5 7 3 STD_INO
UT/AN

P2.11 12 8 6 8 4 STD_INO
UT/AN

VSS 13 9 7 9 5 Power Supply GND, 
ADC reference 
GND

VDD 14 10 8 10 6 Power Supply VDD, 
ADC reference 
voltage/ ORC 
reference 
voltage

VDDP 15 10 8 10 6 Power When VDD is 
supplied, VDDP 
has to be 
supplied with the 
same voltage.

Table 6 Package Pin Mapping (cont’d)

Function VQFN 
40

TSSOP 
38

TSSOP 
28

VQFN 
24

TSSOP 
16

Pad Type Notes
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2.2.2 Port I/O Functions
The following general building block is used to describe each PORT pin:

Figure 9 Simplified Port Structure

Pn.y is the port pin name, defining the control and data bits/registers associated with it.
As GPIO, the port is under software control. Its input value is read via Pn_IN.y, Pn_OUT
defines the output value. 
Up to seven alternate output functions (ALT1/2/3/4/5/6/7) can be mapped to a single port
pin, selected by Pn_IOCR.PC. The output value is directly driven by the respective
module, with the pin characteristics controlled by the port registers (within the limits of
the connected pad).
The port pin input can be connected to multiple peripherals. Most peripherals have an
input multiplexer to select between different possible input sources. 
The input path is also active while the pin is configured as output. This allows to feedback
an output to on-chip resources without wasting an additional external pin.
Please refer to the Port I/O Functions table for the complete Port I/O function mapping.

Table 7 Port I/O Function Description
Function Outputs Inputs

ALT1 ALTn Input Input
P0.0 MODA.OUT MODC.INA
Pn.y MODA.OUT MODA.INA MODC.INB

XMC1000

Pn.y

VDDP

GND

Pn.y

ALT1...
ALTn

HWO0
HWO1

SW

Control Logic

Input 0

Input n
...

PAD

HWI0
HWI1

MODB.OUT

MODB
MODA

MODA.INA
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Table 9 Port I/O Functions
Function Outputs Inputs

ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 Input Input Input Input Input Input Input Input
P0.0 ERU0. 

PDOUT0
LEDTS0. 
LINE7

ERU0. 
GOUT0

CCU40. 
OUT0

USIC0_CH
0.SELO0

USIC0_CH
1.SELO0

BCCU0. 
TRAPINB

CCU40.IN0
C

USIC0_CH
0.DX2A

USIC0_CH
1.DX2A

P0.1 ERU0. 
PDOUT1

LEDTS0. 
LINE6

ERU0. 
GOUT1

CCU40. 
OUT1

BCCU0. 
OUT8

SCU. 
VDROP

CCU40.IN1
C

P0.2 ERU0. 
PDOUT2

LEDTS0. 
LINE5

ERU0. 
GOUT2

CCU40. 
OUT2

VADC0. 
EMUX02

CCU40.IN2
C

P0.3 ERU0. 
PDOUT3

LEDTS0. 
LINE4

ERU0. 
GOUT3

CCU40. 
OUT3

VADC0. 
EMUX01

CCU40.IN3
C

P0.4 BCCU0. 
OUT0

LEDTS0. 
LINE3

LEDTS0. 
COL3

CCU40. 
OUT1

VADC0. 
EMUX00

WWDT. 
SERVICE_
OUT

P0.5 BCCU0. 
OUT1

LEDTS0. 
LINE2

LEDTS0. 
COL2

CCU40. 
OUT0

ACMP2. 
OUT

P0.6 BCCU0. 
OUT2

LEDTS0. 
LINE1

LEDTS0. 
COL1

CCU40. 
OUT0

USIC0_CH
1.MCLKOU
T

USIC0_CH
1.DOUT0

CCU40.IN0
B

USIC0_CH
1.DX0C

P0.7 BCCU0. 
OUT3

LEDTS0. 
LINE0

LEDTS0. 
COL0

CCU40. 
OUT1

USIC0_CH
0.SCLKOU
T

USIC0_CH
1.DOUT0

CCU40.IN1
B

USIC0_CH
0.DX1C

USIC0_CH
1.DX0D

USIC0_CH
1.DX1C

P0.8 BCCU0. 
OUT4

LEDTS1. 
LINE0

LEDTS0. 
COLA

CCU40. 
OUT2

USIC0_CH
0.SCLKOU
T

USIC0_CH
1.SCLKOU
T

CCU40.IN2
B

USIC0_CH
0.DX1B

USIC0_CH
1.DX1B

P0.9 BCCU0. 
OUT5

LEDTS1. 
LINE1

LEDTS0. 
COL6

CCU40. 
OUT3

USIC0_CH
0.SELO0

USIC0_CH
1.SELO0

CCU40.IN3
B

USIC0_CH
0.DX2B

USIC0_CH
1.DX2B

P0.10 BCCU0. 
OUT6

LEDTS1. 
LINE2

LEDTS0. 
COL5

ACMP0. 
OUT

USIC0_CH
0.SELO1

USIC0_CH
1.SELO1

USIC0_CH
0.DX2C

USIC0_CH
1.DX2C

P0.11 BCCU0. 
OUT7

LEDTS1. 
LINE3

LEDTS0. 
COL4

USIC0_CH
0.MCLKOU
T

USIC0_CH
0.SELO2

USIC0_CH
1.SELO2

USIC0_CH
0.DX2D

USIC0_CH
1.DX2D

P0.12 BCCU0. 
OUT6

LEDTS1. 
LINE4

LEDTS0. 
COL3

LEDTS1. 
COL3

USIC0_CH
0.SELO3

BCCU0. 
TRAPINA

CCU40.IN0
A

CCU40.IN1
A

CCU40.IN2
A

CCU40.IN3
A

USIC0_CH
0.DX2E

P0.13 WWDT. 
SERVICE_
OUT

LEDTS1. 
LINE5

LEDTS0. 
COL2

LEDTS1. 
COL2

USIC0_CH
0.SELO4

USIC0_CH
0.DX2F

P0.14 BCCU0. 
OUT7

LEDTS1. 
LINE6

LEDTS0. 
COL1

LEDTS1. 
COL1

USIC0_CH
0.DOUT0

USIC0_CH
0.SCLKOU
T

USIC0_CH
0.DX0A

USIC0_CH
0.DX1A
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P1.3 USIC0_CH0.DOUT3 USIC0_CH0.HWIN3 BCCU0.OUT5 BCCU0.OUT5

P1.4 BCCU0.OUT6 BCCU0.OUT6

P1.5 BCCU0.OUT7 BCCU0.OUT7

P1.6 BCCU0.OUT8 BCCU0.OUT8

P2.0 BCCU0.OUT1 BCCU0.OUT1

P2.1 BCCU0.OUT6 BCCU0.OUT6

P2.2 BCCU0.OUT0 BCCU0.OUT0 CCU40.OUT3 CCU40.OUT3

P2.3 ACMP2.OUT ACMP2.OUT

P2.4 BCCU0.OUT8 BCCU0.OUT8

P2.5 ACMP1.OUT ACMP1.OUT

P2.6 BCCU0.OUT2 BCCU0.OUT2 CCU40.OUT3 CCU40.OUT3

P2.7 BCCU0.OUT8 BCCU0.OUT8 CCU40.OUT3 CCU40.OUT3

P2.8 BCCU0.OUT1 BCCU0.OUT1 CCU40.OUT2 CCU40.OUT2

P2.9 BCCU0.OUT7 BCCU0.OUT7 CCU40.OUT2 CCU40.OUT2

P2.10 BCCU0.OUT4 BCCU0.OUT4

P2.11 BCCU0.OUT5 BCCU0.OUT5

Table 10 Hardware Controlled I/O Functions
Function Outputs Inputs Pull Control

HWO0 HWO1 HWI0 HWI1 HW0_PD HW0_PU HW1_PD HW1_PU
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If a pin current is outside of the Operating Conditions but within the overload
conditions, then the parameters of this pin as stated in the Operating Conditions can no
longer be guaranteed. Operation is still possible in most cases but with relaxed
parameters.
Note: An overload condition on one or more pins does not require a reset.

Note: A series resistor at the pin to limit the current to the maximum permitted overload
current is sufficient to handle failure situations like short to battery.

Figure 10 shows the path of the input currents during overload via the ESD protection
structures. The diodes against VDDP and ground are a simplified representation of these
ESD protection structures.

Figure 10 Input Overload Current via ESD structures

Table 13 and Table 14 list input voltages that can be reached under overload conditions.
Note that the absolute maximum input voltages as defined in the Absolute Maximum
Ratings must not be exceeded during overload.

Table 12 Overload Parameters
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Input current on any port pin 
during overload condition

IOV SR -5 – 5 mA

Absolute sum of all input 
circuit currents during 
overload condition

IOVS SR – – 25 mA

Pn.y IOVx

GND
ESD Pad

GND

VDDPVDDP
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Table 13 PN-Junction Characterisitics for positive Overload
Pad Type IOV = 5 mA, TJ = -40 °C IOV = 5 mA, TJ = 115 °C
Standard, 
High-current, 
AN/DIG_IN

VIN = VDDP + 0.5 V VIN = VDDP + 0.5 V

Table 14 PN-Junction Characterisitics for negative Overload
Pad Type IOV = 5 mA, TJ = -40 °C IOV = 5 mA, TJ = 115 °C
Standard, 
High-current, 
AN/DIG_IN

VIN = VSS - 0.5 V VIN = VSS - 0.5 V
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Table 22 provides the active current consumption of some modules operating at 5 V
power supply at 25° C. The typical values shown are used as a reference guide on the
current consumption when these modules are enabled.

Table 22 Typical Active Current Consumption
Active Current 
Consumption

Symbol Limit 
Values

Unit Test Condition

Typ.
Baseload current ICPUDDC 5.04 mA Modules including Core, SCU, 

PORT, memories, ANATOP1)

1) Baseload current is measured with device running in user mode, MCLK=PCLK=32 MHz, with an endless loop
in the flash memory. The clock to the modules stated in CGATSTAT0 are gated.

VADC and SHS IADCDDC 3.4 mA Set CGATCLR0.VADC to 12)

2) Active current is measured with: module enabled, MCLK=32 MHz, running in auto-scan conversion mode

USIC0 IUSIC0DDC 0.87 mA Set CGATCLR0.USIC0 to 13)

3) Active current is measured with: module enabled, alternating messages sent to PC at 57.6kbaud every 200ms 

CCU40 ICCU40DDC 0.94 mA Set CGATCLR0.CCU40 to 14)

4) Active current is measured with: module enabled, MCLK=PCLK=32 MHz, 1 CCU4 slice for PWM switching
from 1500Hz and 1000Hz at regular intervals, 1 CCU4 slice in capture mode for reading period and duty cycle

LEDTSx ILTSxDDC 0.76 mA Set CGATCLR0.LEDTSx to 15)

5) Active current is measured with: module enabled, MCLK=32 MHz, 1 LED column, 6 LED/TS lines, Pad
Scheme A with large pad hysteresis config, time slice duration = 1.048 ms

BCCU0 IBCCU0DDC 0.24 mA Set CGATCLR0.BCCU0 to 16)

6) Active current is measured with: module enabled, MCLK=32 MHz, PCLK=64MHz, FCLK=0.8MHz, Normal
mode (BCCU Clk = FCLK/4), 3 BCCU Channels and 1 Dimming Engine, change color or dim every 1s

WDT IWDTDDC 0.03 mA Set CGATCLR0.WDT to 17)

7) Active current is measured with: module enabled, MCLK=32 MHz, time-out mode; WLB = 0, WUB =
0x00008000; WDT serviced every 1s

RTC IRTCDDC 0.01 mA Set CGATCLR0.RTC to 18)

8) Active current is measured with: module enabled, MCLK=32 MHz, Periodic interrupt enabled
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3.3 AC Parameters 

3.3.1 Testing Waveforms
 

Figure 16 Rise/Fall Time Parameters

Figure 17 Testing Waveform, Output Delay

Figure 18 Testing Waveform, Output High Impedance
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VLOAD + 0.1V Timing 
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PointsVLOAD - 0.1V

VOH - 0.1V

VOL + 0.1V
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3.3.2 Power-Up and Supply Monitoring Characteristics 
Table 24 provides the characteristics of the power-up and supply monitoring in
XMC1200.
The guard band between the lowest valid operating voltage and the brownout reset
threshold provides a margin for noise immunity and hysteresis. The electrical
parameters may be violated while VDDP is outside its operating range. 
The brownout detection triggers a reset within the defined range. The prewarning
detection can be used to trigger an early warning and issue corrective and/or fail-safe
actions in case of a critical supply voltage drop.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Table 24 Power-Up and Supply Monitoring Parameters (Operating Conditions 
apply)1)

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

VDDP ramp-up time tRAMPUP SR VDDP/ 
SVDDPrise

− 107 μs

VDDP slew rate SVDDPOP SR 0 − 0.1 V/μs Slope during 
normal operation

SVDDP10  SR 0 − 10 V/μs Slope during fast 
transient within +/-
10% of VDDP

SVDDPrise SR 0 − 10 V/μs Slope during 
power-on or 
restart after 
brownout event

SVDDPfall
2) SR 0 − 0.25 V/μs Slope during 

supply falling out 
of the +/-10% 
limits3)

VDDP prewarning 
voltage

VDDPPW CC 2.1 2.25 2.4 V ANAVDEL.VDEL_
SELECT = 00B

2.85 3 3.15 V ANAVDEL.VDEL_
SELECT = 01B

4.2 4.4 4.6 V ANAVDEL.VDEL_
SELECT = 10B
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3.3.3 On-Chip Oscillator Characteristics 

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

Table 25 provides the characteristics of the 64 MHz clock output from the digital
controlled oscillator, DCO1 in XMC1200.

Table 25 64 MHz DCO1 Characteristics (Operating Conditions apply)
Parameter Symbol Limit Values Unit Test Conditions

Min. Typ. Max.
Nominal frequency fNOM CC – 64 – MHz under nominal 

conditions1) after 
trimming

1) The deviation is relative to the factory trimmed frequency at nominal VDDC and TA = + 25 °C. 

Accuracy2)

2) The accuracy of the DCO1 oscillator can be further improved through alternative methods, refer to XMC1000
Oscillator Handling Application Note.

ΔfLT CC -1.7 – 3.4 % with respect to fNOM(typ), 
over temperature 
(0 °C to 85 °C)

-3.9 – 4.0 % with respect to fNOM(typ), 
over temperature 
(-40 °C to 105 °C)
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Figure 24 USIC IIS Master Transmitter Timing

Figure 25 USIC IIS Slave Receiver Timing

Table 34 USIC IIS Slave Receiver Timing
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Clock period t6 SR 4/fMCLK - - ns
Clock HIGH t7 SR 0.35 x 

t6min

- - ns

Clock Low t8 SR 0.35 x 
t6min

- - ns

Set-up time t9 SR 0.2 x 
t6min

- - ns

Hold time t10 SR 10 - - ns

SCK

WA/
DOUT

t1

t5 t3

t2

t4

SCK

WA/
DIN

t6

t10

t8

t7

t9
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4.2 Package Outlines

Figure 26 PG-TSSOP-38-9
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