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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™ and DAVE™ are trademarks of Infineon Technologies AG.
ARM®, ARM Powered® and AMBA® are registered trademarks of ARM, Limited.
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Buffer™ are trademarks of ARM, Limited.
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Revision History: V1.4 2014-05
Previous Version: V1.3
Page Subjects
Page 11 ADC channels of Table 2 is updated. Table 3 is added.
Page 12 Description for Chip Identification Number of Section 1.4 is updated.
Page 10 A new variant XMC1200-T038 is included in Table 1, Table 2 and Table 4.
Page 20 The pad type is corrected for P1.6 in Table 6.
Page 32 The tC12 , fC12, tC10, fC10, tC8 and fC8  parameters are updated in Table 12.
Page 35 Figure 9 is added.
Page 38 The tSR and tTSAL parameters are updated in Table 15.
Page 41 Parameter name for tPSER is updated. The NWSFLASH parameter and test 

condition for tRET are added to Table 18.
Page 44 The min value for VDDPBO parameter is added to Table 20. Footnote 1 is 

updated.
Page 46 The ΔfLTT parameter is added to Table 21.
Page 47 Figure 15 is added.

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

Subject to Agreement on the Use of Product Information
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• Push/pull or open drain output mode
• Configurable pad hysteresis

On-Chip Debug Support
• Support for debug features: 4 breakpoints, 2 watchpoints
• Various interfaces: ARM serial wire debug (SWD), single pin debug (SPD) 

1.1 Ordering Information
The ordering code for an Infineon microcontroller provides an exact reference to a
specific product. The code “XMC1<DDD>-<Z><PPP><T><FFFF>” identifies:
• <DDD> the derivatives function set
• <Z> the package variant

– T: TSSOP
– Q: VQFN

• <PPP> package pin count
• <T> the temperature range:

– F: -40°C to 85°C
– X: -40°C to 105°C

• <FFFF> the Flash memory size.
For ordering codes for the XMC1200 please contact your sales representative or local
distributor.
This document describes several derivatives of the XMC1200 series, some descriptions
may not apply to a specific product. Please see Table 1.
For simplicity the term XMC1200 is used for all derivatives throughout this document.

1.2 Device Types
These device types are available and can be ordered through Infineon’s direct and/or
distribution channels.

Table 1 Synopsis of XMC1200 Device Types
Derivative Package Flash 

Kbytes
SRAM 
Kbytes

XMC1201-T038F0016 PG-TSSOP-38-9 16 16
XMC1201-T038F0032 PG-TSSOP-38-9 32 16
XMC1201-T038F0064 PG-TSSOP-38-9 64 16
XMC1201-T038F0128 PG-TSSOP-38-9 128 16
XMC1201-T038F0200 PG-TSSOP-38-9 200 16

Subject to Agreement on the Use of Product Information
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1.3 Device Type Features
The following table lists the available features per device type.

XMC1200-T038F0200 PG-TSSOP-38-9 200 16
XMC1202-T028X0016 PG-TSSOP-28-16 16 16
XMC1202-T028X0032 PG-TSSOP-28-16 32 16
XMC1202-T016X0016 PG-TSSOP-16-8 16 16
XMC1202-T016X0032 PG-TSSOP-16-8 32 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-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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1.4 Chip Identification Number
The Chip Identification Number allows software to identify the marking. It is a 8 words
value with the most significant 7 words stored in Flash configuration sector 0 (CS0) at
address location : 1000 0F00H (MSB) - 1000 0F1BH (LSB). The least significant word and
most significant word of the Chip Identification Number are the value of registers
DBGROMID and IDCHIP, respectively.

Table 3 ADC Channels 1)

1) Some pins in a package may be connected to more than one channel. For the detailed mapping see the Port
I/O Function table.

Package VADC0 G0 VADC0 G1
PG-TSSOP-16 CH0..CH5 CH0..CH4
PG-TSSOP-28 CH0..CH7 CH0 .. CH4, CH7
PG-TSSOP-38 CH0..CH7 CH0..CH7
PG-VQFN-24 CH0..CH7 CH0..CH4
PG-VQFN-40 CH0..CH7 CH1, CH5 .. CH7

Table 4 XMC1200 Chip Identification Number 
Derivative Value Marking
XMC1201-T038F0016 00012012 01CF00FF 00001FF7 00006000 

00000B00 00001000 00005000 101ED083H

AA

XMC1201-T038F0032 00012012 01CF00FF 00001FF7 00006000 
00000B00 00001000 00009000 101ED083H

AA

XMC1201-T038F0064 00012012 01CF00FF 00001FF7 00006000 
00000B00 00001000 00011000 101ED083H

AA

XMC1201-T038F0128 00012012 01CF00FF 00001FF7 00006000 
00000B00 00001000 00021000 101ED083H

AA

XMC1201-T038F0200 00012012 01CF00FF 00001FF7 00006000 
00000B00 00001000 00033000 101ED083H

AA

XMC1200-T038F0200 00012012 01CF00FF 00001FF7 0000E000 
00000B00 00001000 00033000 101ED083H

AA

XMC1202-T028X0016 00012023 01CF00FF 00001FF7 00008000 
00000B00 00001000 00005000 101ED083H

AA

XMC1202-T028X0032 00012023 01CF00FF 00001FF7 00008000 
00000B00 00001000 00009000 101ED083H

AA

Subject to Agreement on the Use of Product Information
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Figure 3 XMC1200 Logic Symbol for VQFN-24 and VQFN-40
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Figure 5 XMC1200 PG-TSSOP-28 Pin Configuration (top view)

Figure 6 XMC1200 PG-TSSOP-16 Pin Configuration (top view)
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Figure 7 XMC1200 PG-VQFN-24 Pin Configuration (top view)
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Figure 8 XMC1200 PG-VQFN-40 Pin Configuration (top view)
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P0.13 38 32 22 22 - STD_INOUT
P0.14 39 33 23 23 13 STD_INOUT
P0.15 40 34 24 24 14 STD_INOUT
P1.0 22 16 12 14 - High Current
P1.1 21 15 11 13 - High Current
P1.2 20 14 10 12 - High Current
P1.3 19 13 9 11 - High Current
P1.4 18 12 - - - High Current
P1.5 17 11 - - - High Current
P1.6 16 - - - - STD_INOUT
P2.0 1 35 25 1 15 STD_INOUT

/AN
P2.1 2 36 26 2 - STD_INOUT

/AN
P2.2 3 37 27 3 - STD_IN/AN
P2.3 4 38 - - - STD_IN/AN
P2.4 5 1 - - - STD_IN/AN
P2.5 6 2 28 - - STD_IN/AN
P2.6 7 3 1 4 16 STD_IN/AN
P2.7 8 4 2 5 1 STD_IN/AN
P2.8 9 5 3 5 1 STD_IN/AN
P2.9 10 6 4 6 2 STD_IN/AN
P2.10 11 7 5 7 3 STD_INOUT

/AN
P2.11 12 8 6 8 4 STD_INOUT

/AN
VSS 13 9 7 9 5 Power Supply GND, 

ADC reference 
GND

Table 6 Package Pin Mapping
Function VQFN 

40
TSSOP 
38

TSSOP 
28

VQFN 
24

TSSOP 
16

Pad Type Notes

Subject to Agreement on the Use of Product Information
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3.2.2 Analog to Digital Converters (ADC) 
Table 12 shows the Analog to Digital Converter (ADC) characteristics.

Table 12 ADC Characteristics (Operating Conditions apply)
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Supply voltage range 
(internal reference)

VDD_int SR 1.8 – 3.0 V SHSCFG.AREF = 
11B

3.0 – 5.5 V SHSCFG.AREF = 
10B

Supply voltage range 
(external reference)

VDD_ext SR 3.0 – 5.5 V SHSCFG.AREF = 
00B

Analog input voltage 
range

VAIN SR  VSSP
- 0.05

– VDDP
+ 0.05

V

Auxiliary analog 
reference ground 
(SH0-CH0, SH1-CH0)

VREFGND SR  VSSP
- 0.05

– VDDP
+ 0.05

V

Internal reference 
voltage (full scale 
value) 

VREFINT CC 4.82 5 5.18 V -40°C - 105°C
4.9 5 5.1 V 0°C - 85°C 1)

Switched capacitance 
of an analog input1)

CAINS CC – 1.2 2 pF GNCTRxz.GAINy 
= 00B (unity gain)

– 1.2 2 pF GNCTRxz.GAINy 
= 01B (gain g1)

– 4.5 6 pF GNCTRxz.GAINy 
= 10B (gain g2)

– 4.5 6 pF GNCTRxz.GAINy 
= 11B (gain g3)

Total capacitance of an 
analog input

CAINT CC – – 10 pF 1)

Total capacitance of 
the reference input

CAREFT CC – – 10 pF 1)

Subject to Agreement on the Use of Product Information
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3.2.3 Out of Range Comparator (ORC) Characteristics
The Out-of-Range Comparator (ORC) triggers on analog input voltages (VAIN) above the
VDDP on selected input pins (ORCx.AIN) and generates a service request trigger
(ORCx.OUT).
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Figure 10 ORCx.OUT Trigger Generation

Table 13 Out of Range Comparator (ORC) Characteristics (Operating 
Conditions apply; VDDP = 3.0 V - 5.5 V)

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

DC Switching Level VODC CC 60 − 120 mV VAIN ≥ VDDP + VODC

Hysteresis VOHYS CC 25 − VODC mV
Always detected 
Overvoltage Pulse

tOPDD CC 103 − − ns VAIN ≥ VDDP + 150 mV
88 − − ns VAIN ≥ VDDP + 350 mV

Never detected 
Overvoltage Pulse

tOPDN CC − − 21 ns VAIN ≥ VDDP + 150 mV
− − 11 ns VAIN ≥ VDDP + 350 mV

Detection Delay tODD CC 39 − 132 ns VAIN ≥ VDDP + 150 mV
31 − 121 ns VAIN ≥ VDDP + 350 mV

Release Delay tORD CC 44 − 240 ns VAIN ≤ VDDP; VDDP = 5 V
57 − 340 ns VAIN ≤ VDDP; VDDP = 3.3 V

Enable Delay tOED CC − − 300 ns ORCCTRL.ENORCx = 1

VSS

VDDP

tORD

V O
D

C

V O
H

Y
S

tODD

ORCx.OUT

ORCx.AIN
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3.2.5 Temperature Sensor Characteristics 
 

Table 15 Temperature Sensor Characteristics1)

1) Not subject to production test, verified by design/characterization.

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

Measurement time tM CC − − 10 ms
Temperature sensor range TSR SR -40 − 115 °C
Sensor Accuracy2)

2) The temperature sensor accuracy is independent of the supply voltage.

TTSAL CC − +/-
20

− °C TJ = -40 °C 

− +/-
12

− °C TJ = -25 °C 

-5 − 5 °C TJ = 0 °C
-2 − 2 °C TJ = 25 °C 
-4 − 4 °C TJ = 70 °C
-2 − 2 °C TJ = 115 °C 

Subject to Agreement on the Use of Product Information
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Figure 14 Supply Threshold Parameters

3) Valid for a 100 nF buffer capacitor connected to supply pin where current from capacitor is forwarded only to
the chip. A larger capacitor value has to be chosen if the power source sink a current.

4) This values does not include the ramp-up time. During startup firmware execution, MCLK is running at 32 MHz
and the clocks to peripheral as specified in register CGATSTAT0 are gated.

VDDP
}

5.0V

VDDPPW

VDDPBO
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3.3.4 On-Chip Oscillator Characteristics 
Table 21 provides the characteristics of the 64 MHz clock output from the digital
controlled oscillator, DCO1 in XMC1200.

Table 21 64 MHz DCO1 Characteristics (Operating Conditions apply)
Parameter Symbol Limit Values Unit Test Conditions

Min. Typ. Max.
Nominal frequency fNOM CC 63.5 64 64.5 MHz under nominal 

conditions1) after 
trimming

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

Accuracy ΔfLT CC -1.7 – 3.4 % with respect to fNOM(typ), 
over temperature 
(0 °C to 85 °C)2)

2) Not subject to production test, verified by design/characterisation.

-3.9 – 4.0 % with respect to fNOM(typ), 
over temperature 
(-40 °C to 105 °C)2)

Accuracy with 
calibration based on 
temperature sensor

ΔfLTT CC -1.3 – 1.25 % with respect to fNOM(typ), 
over temperature 
(TA = 0 °C to 105 °C)2)

-2.6 – 1.25 % with respect to fNOM(typ), 
over temperature 
(TA = -40 °C to 105 °C)2)

Subject to Agreement on the Use of Product Information
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3.3.5 Serial Wire Debug Port (SW-DP) Timing 
The following parameters are applicable for communication through the SW-DP
interface.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Figure 16 SWD Timing

Table 23 SWD Interface Timing Parameters(Operating Conditions apply)

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

SWDCLK high time t1 SR 50 – 500000 ns –
SWDCLK low time t2 SR 50 – 500000 ns –
SWDIO input setup
to SWDCLK rising edge

t3 SR 10 – – ns –

SWDIO input hold
after SWDCLK rising edge

t4 SR 10 – – ns –

SWDIO output valid time 
after SWDCLK rising edge

t5 CC – – 68 ns CL = 50 pF
– – 62 ns CL = 30 pF

SWDIO output hold time 
from SWDCLK rising edge

t6 CC 4 – – ns

SWDCLK

SWDIO
(Output )

t1 t2

t6

t5

SWDIO
(Input )

t3 t4
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Receive data input 
DX0/DX[5:3] setup time to 
shift clock receive edge1)

t12 SR 10 − − ns

Data input DX0/DX[5:3] hold 
time from clock input DX1 
receive edge1)

t13 SR 10 − − ns

Data output DOUT[3:0] valid 
time

t14 CC - − 80 ns

1) These input timings are valid for asynchronous input signal handling of slave select input, shift clock input, and
receive data input (bits DXnCR.DSEN = 0).

Table 26 USIC SSC Slave Mode Timing (cont’d)

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

Subject to Agreement on the Use of Product Information
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Figure 17 USIC - SSC Master/Slave Mode Timing

Note: This timing diagram shows a standard configuration, for which the slave select
signal is low-active, and the serial clock signal is not shifted and not inverted.
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Drawn for BRGH.SCLKCFG = 00B. Also valid for for SCLKCFG = 01B with inverted SCLKOUT signal.
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Figure 24 PG-VQFN-24-19

Subject to Agreement on the Use of Product Information



w w w . i n f i n e o n . c o m

Published by Infineon Technologies AG

http://www.infineon.com

