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1 Summary of Features
The XMC1300 devices are members of the XMC1000 Family of microcontrollers based
on the ARM Cortex-M0 processor core. The XMC1300 series addresses the real-time
control needs of motor control, digital power conversion. It also features peripherals for
LED Lighting applications.

Figure 1 System Block Diagram

CPU Subsystem
• CPU Core

– High-performance 32-bit ARM Cortex-M0 CPU
– Most 16-bit Thumb and subset of 32-bit Thumb2 instruction set
– Single cycle 32-bit hardware multiplier 
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Figure 5 XMC1300 PG-TSSOP-28 Pin Configuration (top view)

Figure 6 XMC1300 PG-TSSOP-16 Pin Configuration (top view)
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Figure 7 XMC1300 PG-VQFN-24 Pin Configuration (top view)
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P2.1 2 36 26 2 - STD_IN
OUT/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_IN
OUT/AN

P2.11 12 8 6 8 4 STD_IN
OUT/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 Function Description
The following general building block is used to describe the I/O functions of each PORT
pin:

VSSP 31 25 - - - Power I/O port ground
VDDP 32 26 - - - Power I/O port supply
VSSP Exp. 

Pad
- - Exp. 

Pad
- Power Exposed Die 

Pad
The exposed die 
pad is connected 
internally to 
VSSP. For proper 
operation, it is 
mandatory to 
connect the 
exposed pad to 
the board ground. 
For thermal 
aspects, please 
refer to the 
Package and 
Reliability 
chapter.

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

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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Table 9 Port I/O Functions
Function Outputs Inputs

ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 Input Input Input Input Input Input Input Input Input Input

P0.0 ERU0. 
PDOUT0

ERU0. 
GOUT0

CCU40. 
OUT0

CCU80. 
OUT00

USIC0_C
H0.SELO
0

USIC0_C
H1.SELO
0

BCCU0. 
TRAPINB

CCU40. 
IN0C

USIC0_C
H0.DX2A

USIC0_C
H1.DX2A

P0.1 ERU0. 
PDOUT1

ERU0. 
GOUT1

CCU40. 
OUT1

CCU80. 
OUT01

BCCU0. 
OUT8

SCU. 
VDROP

CCU40. 
IN1C

P0.2 ERU0. 
PDOUT2

ERU0. 
GOUT2

CCU40. 
OUT2

CCU80. 
OUT02

VADC0. 
EMUX02

CCU80. 
OUT10

CCU40. 
IN2C

P0.3 ERU0. 
PDOUT3

ERU0. 
GOUT3

CCU40. 
OUT3

CCU80. 
OUT03

VADC0. 
EMUX01

CCU80. 
OUT11

CCU40. 
IN3C

P0.4 BCCU0. 
OUT0

CCU40. 
OUT1

CCU80. 
OUT13

VADC0. 
EMUX00

WWDT. 
SERVICE
_OUT

CCU80. 
IN0B

P0.5 BCCU0. 
OUT1

CCU40. 
OUT0

CCU80. 
OUT12

ACMP2. 
OUT

CCU80. 
OUT01

CCU80. 
IN1B

P0.6 BCCU0. 
OUT2

CCU40. 
OUT0

CCU80. 
OUT11

USIC0_C
H1.MCLK
OUT

USIC0_C
H1.DOUT
0

CCU40. 
IN0B

USIC0_C
H1.DX0C

P0.7 BCCU0. 
OUT3

CCU40. 
OUT1

CCU80. 
OUT10

USIC0_C
H0.SCLK
OUT

USIC0_C
H1.DOUT
0

CCU40. 
IN1B

USIC0_C
H0.DX1C

USIC0_C
H1.DX0D

USIC0_C
H1.DX1C

P0.8 BCCU0. 
OUT4

CCU40. 
OUT2

CCU80. 
OUT20

USIC0_C
H0.SCLK
OUT

USIC0_C
H1.SCLK
OUT

CCU40. 
IN2B

USIC0_C
H0.DX1B

USIC0_C
H1.DX1B

P0.9 BCCU0. 
OUT5

CCU40. 
OUT3

CCU80. 
OUT21

USIC0_C
H0.SELO
0

USIC0_C
H1.SELO
0

CCU40. 
IN3B

USIC0_C
H0.DX2B

USIC0_C
H1.DX2B

P0.10 BCCU0. 
OUT6

ACMP0. 
OUT

CCU80. 
OUT22

USIC0_C
H0.SELO
1

USIC0_C
H1.SELO
1

CCU80. 
IN2B

USIC0_C
H0.DX2C

USIC0_C
H1.DX2C

P0.11 BCCU0. 
OUT7

USIC0_C
H0.MCLK
OUT

CCU80. 
OUT23

USIC0_C
H0.SELO
2

USIC0_C
H1.SELO
2

USIC0_C
H0.DX2D

USIC0_C
H1.DX2D

P0.12 BCCU0. 
OUT6

CCU80. 
OUT33

USIC0_C
H0.SELO
3

CCU80. 
OUT20

BCCU0. 
TRAPINA

CCU40. 
IN0A

CCU40. 
IN1A

CCU40. 
IN2A

CCU40. 
IN3A

CCU80. 
IN0A

CCU80. 
IN1A

CCU80. 
IN2A

CCU80. 
IN3A

USIC0_C
H0.DX2E

P0.13 WWDT. 
SERVICE
_OUT

CCU80. 
OUT32

USIC0_C
H0.SELO
4

CCU80. 
OUT21

CCU80. 
IN3B

POSIF0. 
IN0B

USIC0_C
H0.DX2F
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Table 10 Hardware Controlled I/O Functions
Function Outputs Inputs Pull Control

HWO0 HWO1 HWI0 HWI1 HW0_PD HW0_PU HW1_PD HW1_PU

P0.0

P0.1

P0.2

P0.3

P0.4

P0.5

P0.6

P0.7

P0.8

P0.9

P0.10

P0.11

P0.12

P0.13

P0.14

P0.15

P1.0 USIC0_CH0.DOUT0 USIC0_CH0.HWIN0 BCCU0.OUT2 BCCU0.OUT2

P1.1 USIC0_CH0.DOUT1 USIC0_CH0.HWIN1 BCCU0.OUT3 BCCU0.OUT3

P1.2 USIC0_CH0.DOUT2 USIC0_CH0.HWIN2 BCCU0.OUT4 BCCU0.OUT4

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
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3 Electrical Parameters
This section provides the electrical parameters which are implementation-specific for the
XMC1300.

3.1 General Parameters
 

3.1.1 Parameter Interpretation
The parameters listed in this section represent partly the characteristics of the XMC1300
and partly its requirements on the system. To aid interpreting the parameters easily
when evaluating them for a design, they are indicated by the abbreviations in the
“Symbol” column:
• CC

Such parameters indicate Controller Characteristics, which are distinctive feature of
the XMC1300 and must be regarded for a system design.

• SR
Such parameters indicate System Requirements, which must be provided by the
application system in which the XMC1300 is designed in.

Subject to Agreement on the Use of Product Information
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3.2.2 Analog to Digital Converters (ADC) 
Table 17 shows the Analog to Digital Converter (ADC) characteristics.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Table 17 ADC Characteristics (Operating Conditions apply)1)

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

Supply voltage range 
(internal reference)

VDD_int SR 2.0 – 3.0 V SHSCFG.AREF = 11B
CALCTR.CALGNSTC 
= 0CH

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

VREFGND 
SR

 VSSP
- 0.05

– 1.0 V G0CH0

 VSSP
- 0.05

– 0.2 V G1CH0 

Internal reference 
voltage (full scale 
value) 

VREFINT 
CC

5 V

Switched capacitance 
of an analog input

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

Total capacitance of 
the reference input

CAREFT 
CC

– – 10 pF

Subject to Agreement on the Use of Product Information
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Gain settings GIN CC 1 – GNCTRxz.GAINy = 00B 
(unity gain)

3 – GNCTRxz.GAINy = 01B 
(gain g1)

6 – GNCTRxz.GAINy = 10B 
(gain g2)

12 – GNCTRxz.GAINy = 11B 
(gain g3)

Sample Time tsample CC 3 – – 1 / 
fADC

VDD = 5.0 V

3 – – 1 / 
fADC

VDD = 3.3 V

30 – – 1 / 
fADC

VDD = 2.0 V 

Sigma delta loop hold 
time

tSD_hold 
CC

20 – – μs Residual charge stored 
in an active sigma delta 
loop remains available

Conversion time
in fast compare mode

tCF CC 9 1 / 
fADC

2)

Conversion time
in 12-bit mode

tC12 CC 20 1 / 
fADC

2)

Maximum sample rate 
in 12-bit mode 3)

fC12 CC – – fADC / 
42.5

– 1 sample
pending

– – fADC / 
62.5

– 2 samples
pending

Conversion time
in 10-bit mode

tC10 CC 18 1 / 
fADC

2)

Maximum sample rate 
in 10-bit mode 3)

fC10 CC – – fADC / 
40.5

– 1 sample
pending

– – fADC / 
58.5

– 2 samples
pending

Conversion time
in 8-bit mode

tC8 CC 16 1 / 
fADC

2)

Table 17 ADC Characteristics (Operating Conditions apply)1) (cont’d)

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
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Figure 13 ORC Detection Ranges 

VAIN (V)

VSSA

VDDP + 350 mV

VDDP + 150 mV

Overvoltage 
may be 

detected
(long enough, 

level uncertain )

Never 
detected 

Overvoltage 
Pulse

(Too short)

T < tOPDN
tOPDN < T < tOPDD

Overvoltage 
may be 

detected

T > tOPDD

Always detected 
Overvoltage Pulse

T < tOPDN

Never 
detected 

Overvoltage 
Pulse

(Too short)

tOPDN < T < tOPDD T > tOPDD

Always detected 
Overvoltage Pulse

VDDP + 60 mV

Overvoltage 
may be 

detected

T > tOPDD

Never 
detected 

Overvoltage 
Pulse

(Too low)

VDDP
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3.3.4 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 21 SWD Timing

Table 27 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 30 USIC SSC Slave Mode Timing
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
DX1 slave clock period tCLK SR 125 − − ns
Select input DX2 setup to 
first clock input DX1 transmit 
edge1)

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).

t10 SR 10 − − ns

Select input DX2 hold after 
last clock input DX1 receive 
edge1)

t11 SR 10 − − ns

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
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4 Package and Reliability
The XMC1300 is a member of the XMC1000 Family of microcontrollers. It is also
compatible to a certain extent with members of similar families or subfamilies.
Each package is optimized for the device it houses. Therefore, there may be slight
differences between packages of the same pin-count but for different device types. In
particular, the size of the exposed die pad may vary.
If different device types are considered or planned for an application, it must be ensured
that the board layout fits all packages under consideration.

4.1 Package Parameters
Table 35 provides the thermal characteristics of the packages used in XMC1300.

Note: For electrical reasons, it is required to connect the exposed pad to the board
ground VSSP, independent of EMC and thermal requirements.

4.1.1 Thermal Considerations
When operating the XMC1300 in a system, the total heat generated in the chip must be
dissipated to the ambient environment to prevent overheating and the resulting thermal
damage.
The maximum heat that can be dissipated depends on the package and its integration
into the target board. The “Thermal resistance RΘJA” quantifies these parameters. The
power dissipation must be limited so that the average junction temperature does not
exceed 115 °C.

Table 35 Thermal Characteristics of the Packages
Parameter Symbol Limit Values Unit Package Types

 Min. Max.
Exposed Die Pad 
Dimensions

Ex × Ey
CC

- 2.7 × 2.7 mm PG-VQFN-24-19
- 3.7 × 3.7 mm PG-VQFN-40-13

Thermal resistance 
Junction-Ambient

RΘJA CC - 104.6 K/W PG-TSSOP-16-81)

1) Device mounted on a 4-layer JEDEC board (JESD 51-5); exposed pad soldered.

- 83.2 K/W PG-TSSOP-28-161)

- 70.3 K/W PG-TSSOP-38-91)

- 46.0 K/W PG-VQFN-24-191)

- 38.4 K/W PG-VQFN-40-131)
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The difference between junction temperature and ambient temperature is determined by
ΔT = (PINT + PIOSTAT + PIODYN) × RΘJA

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 28 PG-TSSOP-16-8
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Figure 29 PG-VQFN-24-19
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