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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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Input/Output Lines
• Tri-stated in input mode
• 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 XMC1300 please contact your sales representative or local
distributor.
This document describes several derivatives of the XMC1300 series, some descriptions
may not apply to a specific product. Please see Table 1.
For simplicity the term XMC1300 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 XMC1300 Device Types
Derivative Package Flash 

Kbytes
SRAM 
Kbytes

XMC1301-T016F0008 PG-TSSOP-16-8 8 16
XMC1301-T016F0016 PG-TSSOP-16-8 16 16
XMC1301-T016X0008 PG-TSSOP-16-8 8 16
XMC1301-T016X0016 PG-TSSOP-16-8 16 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.

XMC1302-T016X0008 PG-TSSOP-16-8 8 16
XMC1302-T016X0016 PG-TSSOP-16-8 16 16
XMC1302-T016X0032 PG-TSSOP-16-8 32 16
XMC1301-T038F0008 PG-TSSOP-38-9 8 16
XMC1301-T038F0016 PG-TSSOP-38-9 16 16
XMC1301-T038F0032 PG-TSSOP-38-9 32 16
XMC1302-T038X0016 PG-TSSOP-38-9 16 16
XMC1302-T038X0032 PG-TSSOP-38-9 32 16
XMC1302-T038X0064 PG-TSSOP-38-9 64 16
XMC1302-T038X0128 PG-TSSOP-38-9 128 16
XMC1302-T038X0200 PG-TSSOP-38-9 200 16
XMC1301-Q024F0008 PG-VQFN-24-19 8 16
XMC1301-Q024F0016 PG-VQFN-24-19 16 16
XMC1302-Q024F0016 PG-VQFN-24-19 16 16
XMC1302-Q024F0032 PG-VQFN-24-19 32 16
XMC1302-Q024F0064 PG-VQFN-24-19 64 16
XMC1302-Q024X0016 PG-VQFN-24-19 16 16
XMC1302-Q024X0032 PG-VQFN-24-19 32 16
XMC1302-Q024X0064 PG-VQFN-24-19 64 16
XMC1301-Q040F0008 PG-VQFN-40-13 8 16
XMC1301-Q040F0016 PG-VQFN-40-13 16 16
XMC1301-Q040F0032 PG-VQFN-40-13 32 16
XMC1302-Q040X0016 PG-VQFN-40-13 16 16
XMC1302-Q040X0032 PG-VQFN-40-13 32 16
XMC1302-Q040X0064 PG-VQFN-40-13 64 16
XMC1302-Q040X0128 PG-VQFN-40-13 128 16

Table 1 Synopsis of XMC1300 Device Types (cont’d)

Derivative Package Flash 
Kbytes

SRAM 
Kbytes
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XMC1302-Q024F0016 00013062 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00005000 101ED083H

AA

XMC1302-Q024F0032 00013062 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00009000 101ED083H

AA

XMC1302-Q024F0064 00013062 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00011000 101ED083H

AA

XMC1302-Q024X0016 00013063 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00005000 101ED083H

AA

XMC1302-Q024X0032 00013063 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00009000 101ED083H

AA

XMC1302-Q024X0064 00013063 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00011000 101ED083H

AA

XMC1301-Q040F0008 00013042 01CF00FF 00001FF7 0000100F 
00000B00 00001000 00003000 101ED083H

AA

XMC1301-Q040F0016 00013042 01CF00FF 00001FF7 0000100F 
00000B00 00001000 00005000 101ED083H

AA

XMC1301-Q040F0032 00013042 01CF00FF 00001FF7 0000100F 
00000B00 00001000 00009000 101ED083H

AA

XMC1302-Q040X0016 00013043 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00005000 101ED083H

AA

XMC1302-Q040X0032 00013043 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00009000 101ED083H

AA

XMC1302-Q040X0064 00013043 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00011000 101ED083H

AA

XMC1302-Q040X0128 00013043 01FF00FF 00001FF7 0000900F 
00000B00 00001000 00021000 101ED083H

AA

Table 4 XMC1300 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 XMC1300 Logic Symbol for TSSOP-38 and TSSOP-16
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2.2 Pin Configuration and Definition
The following figures summarize all pins, showing their locations on the different
packages.

Figure 4 XMC1300 PG-TSSOP-38 Pin Configuration (top view)
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Figure 5 XMC1300 PG-TSSOP-16 Pin Configuration (top view)

Figure 6 XMC1300 PG-VQFN-24 Pin Configuration (top view)
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P1.6 VADC0. 
EMUX12

USIC0_CH1
.DOUT0

USIC0_CH0
.SCLKOUT

BCCU0. 
OUT2

USIC0_CH0
.SELO2

USIC0_CH1
.SELO3

USIC0_CH0
.DX5F

P2.0 ERU0. 
PDOUT3

CCU40. 
OUT0

ERU0. 
GOUT3

CCU80. 
OUT20

USIC0_CH0
.DOUT0

USIC0_CH0
.SCLKOUT

VADC0. 
G0CH5

ERU0.0B0 USIC0_CH0
.DX0E

USIC0_CH0
.DX1E

USIC0_CH1
.DX2F

P2.1 ERU0. 
PDOUT2

CCU40. 
OUT1

ERU0. 
GOUT2

CCU80. 
OUT21

USIC0_CH0
.DOUT0

USIC0_CH1
.SCLKOUT

ACMP2.INP VADC0. 
G0CH6

ERU0.1B0 USIC0_CH0
.DX0F

USIC0_CH1
.DX3A

USIC0_CH1
.DX4A

P2.2 ACMP2.INN VADC0. 
G0CH7

ERU0.0B1 USIC0_CH0
.DX3A

USIC0_CH0
.DX4A

USIC0_CH1
.DX5A

ORC0.AIN

P2.3 VADC0. 
G1CH5

ERU0.1B1 USIC0_CH0
.DX5B

USIC0_CH1
.DX3C

USIC0_CH1
.DX4C

ORC1.AIN

P2.4 VADC0. 
G1CH6

ERU0.0A1 USIC0_CH0
.DX3B

USIC0_CH0
.DX4B

USIC0_CH1
.DX5B

ORC2.AIN

P2.5 VADC0. 
G1CH7

ERU0.1A1 USIC0_CH0
.DX5D

USIC0_CH1
.DX3E

USIC0_CH1
.DX4E

ORC3.AIN

P2.6 ACMP1.INN VADC0. 
G0CH0

ERU0.2A1 USIC0_CH0
.DX3E

USIC0_CH0
.DX4E

USIC0_CH1
.DX5D

ORC4.AIN

P2.7 ACMP1.INP VADC0. 
G1CH1

ERU0.3A1 USIC0_CH0
.DX5C

USIC0_CH1
.DX3D

USIC0_CH1
.DX4D

ORC5.AIN

P2.8 ACMP0.INN VADC0. 
G0CH1

VADC0. 
G1CH0

ERU0.3B1 USIC0_CH0
.DX3D

USIC0_CH0
.DX4D

USIC0_CH1
.DX5C

ORC6.AIN

P2.9 ACMP0.INP VADC0. 
G0CH2

VADC0. 
G1CH4

ERU0.3B0 USIC0_CH0
.DX5A

USIC0_CH1
.DX3B

USIC0_CH1
.DX4B

ORC7.AIN

P2.10 ERU0. 
PDOUT1

CCU40. 
OUT2

ERU0. 
GOUT1

CCU80. 
OUT30

ACMP0. 
OUT

USIC0_CH1
.DOUT0

VADC0. 
G0CH3

VADC0. 
G1CH2

ERU0.2B0 USIC0_CH0
.DX3C

USIC0_CH0
.DX4C

USIC0_CH1
.DX0F

P2.11 ERU0. 
PDOUT0

CCU40. 
OUT3

ERU0. 
GOUT0

CCU80. 
OUT31

USIC0_CH1
.SCLKOUT

USIC0_CH1
.DOUT0

ACMP.REF VADC0. 
G0CH4

VADC0. 
G1CH3

ERU0.2B1 USIC0_CH1
.DX0E

USIC0_CH1
.DX1E

Table 8 Port I/O Functions (cont’d)
Function Outputs Inputs

ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 HWO0 HWO1 HWI0 HWI1 Input Input Input Input Input Input Input Input Input Input
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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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Maximum sample rate 
in 8-bit mode 3)

fC8 CC – – fADC / 
38.5

– 1 sample
pending

– – fADC / 
54.5

– 2 samples
pending

DNL error EADNL CC – ±2.0 – LSB
12

INL error EAINL CC – ±4.0 – LSB
12

Gain error with external 
reference

EAGAIN CC – ±0.5 – % SHSCFG.AREF = 
00B (calibrated)

Gain error with internal 
reference

EAGAIN CC – ±3.6 – % SHSCFG.AREF = 
1XB (calibrated),
-40°C - 105°C

– ±2.0 – % SHSCFG.AREF = 
1XB (calibrated),
0°C - 85°C

Offset error EAOFF CC – ±6.0 – LSB
12

Calibrated

1) Not subject to production test, verified by design/characterization.
2) No pending samples assumed, excluding sampling time and calibration.
3) Includes synchronization and calibration (average of gain and offset calibration).

Table 12 ADC Characteristics (Operating Conditions apply) (cont’d)

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.
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3.2.4 Analog Comparator Characteristics 
Table 14 below shows the Analog Comparator characteristics.

Table 14 Analog Comparator Characteristics (Operating Conditions apply)
Parameter Symbol Limit Values Unit Notes/

Test ConditionsMin. Typ. Max.
Input Voltage VCMP SR -0.05 – VDDP + 

0.05
V

Input Offset VCMPOFF CC – +/-3 – mV High power mode
Δ VCMP < 200 mV

– +/-20 – mV Low power mode2)

Δ VCMP < 200 mV
Propagation 
Delay1)2)

1) Total Analog Comparator Delay is the sum of Propagation Delay and Filter Delay.

tPDELAY CC – 25 – ns High power mode, 
Δ VCMP = 100 mV

– 80 – ns High power mode, 
Δ VCMP = 25 mV

– 250 – ns Low power mode, 
Δ VCMP = 100 mV

– 700 – ns Low power mode, 
Δ VCMP = 25 mV

Current 
Consumption2)

IACMP CC – 100 – μA First active ACMP in 
high power mode, 
ΔVCMP > 30 mV

– 66 – μA Each additional 
ACMP in high power 
mode, ΔVCMP > 30 mV

– 10 – μA First active ACMP in 
low power mode

– 6 – μA Each additional 
ACMP in low power 
mode

Input Hysteresis2)

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

VHYS CC – 15 – mV
Filter Delay1)2) tFDELAY CC – 5 – ns
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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 
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3.2.7 Flash Memory Parameters 

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

Table 18 Flash Memory Parameters
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Erase Time per page tERASE CC 6.8 7.1 7.6 ms
Program time per 
block

tPSER CC 102 152 204 μs

Wake-Up time tWU CC − 32.2 − μs
Read time per word ta CC − 50 − ns
Data Retention Time tRET CC 10 − − years Max. 100 erase / 

program cycles
Flash Wait States 1)

1) Flash wait states are automatically inserted by the Flash module during memory read when needed. Typical
values are calculated from the execution of the Dhrystone benchmark program.

NWSFLASH CC 0 0.5 − fMCLK  = 8 MHz
0 1.4 − fMCLK  = 16 MHz
1 1.9 − fMCLK  = 32 MHz

Erase Cycles per page NECYC CC − − 5*104 cycles
Total Erase Cycles NTECYC CC − − 2*106 cycles
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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 XMC1300.

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 
(TA = 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 
(TA = -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)
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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 15 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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Table 28 USIC IIC Fast Mode Timing 1)

1) Due to the wired-AND configuration of an IIC bus system, the port drivers of the SCL and SDA signal lines
need to operate in open-drain mode. The high level on these lines must be held by an external pull-up device,
approximalely 10 kOhm for operation at 100 kbit/s, approximately 2 kOhm for operation at 400 kbit/s.

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

Fall time of both SDA and 
SCL

t1 
CC/SR

20 + 
0.1*Cb
2)

2) Cb refers to the total capacitance of one bus line in pF.

- 300 ns

Rise time of both SDA and 
SCL

t2 
CC/SR

20 + 
0.1*Cb

- 300 ns

Data hold time t3 
CC/SR

0 - - µs

Data set-up time t4 
CC/SR

100 - - ns

LOW period of SCL clock t5 
CC/SR

1.3 - - µs

HIGH period of SCL clock t6 
CC/SR

0.6 - - µs

Hold time for (repeated) 
START condition

t7 
CC/SR

0.6 - - µs

Set-up time for repeated 
START condition

t8 
CC/SR

0.6 - - µs

Set-up time for STOP 
condition

t9 
CC/SR

0.6 - - µs

Bus free time between a 
STOP and START 
condition

t10 
CC/SR

1.3 - - µs

Capacitive load for each 
bus line

Cb SR - - 400 pF
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Figure 18 USIC IIS Master Transmitter Timing

Figure 19 USIC IIS Slave Receiver Timing

Table 30 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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The internal power consumption is defined as
PINT = VDDP × IDDP (switching current and leakage current).
The static external power consumption caused by the output drivers is defined as
PIOSTAT = Σ((VDDP-VOH) × IOH) + Σ(VOL × IOL)
The dynamic external power consumption caused by the output drivers (PIODYN) depends
on the capacitive load connected to the respective pins and their switching frequencies.
If the total power dissipation for a given system configuration exceeds the defined limit,
countermeasures must be taken to ensure proper system operation:
• Reduce VDDP, if possible in the system
• Reduce the system frequency
• Reduce the number of output pins
• Reduce the load on active output drivers
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Figure 21 PG-TSSOP-16-8
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