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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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Revision History: V1.4 2014-05
Previous Version: V1.3
Page Subjects
Page 10 ADC channels of Table 2 is updated. Table 3 is added.
Page 10 Description for Chip Identification Number of Section 1.4 is updated.
Page 17 The pad type is corrected for P1.6 in Table 6.
Page 29 The tC12 , fC12, tC10, fC10, tC8 and fC8  parameters are updated in Table 12.
Page 32 Figure 8 is added.
Page 33 The tSR and tTSAL parameters are updated in Table 13.
Page 36 Parameter name for tPSER is updated. The NWSFLASH parameter and test 

condition for tRET are added to Table 16.
Page 39 The min value for VDDPBO parameter is added to Table 18. Footnote 1 is 

updated.
Page 41 The ΔfLTT parameter is added to Table 19.
Page 47 Figure 13 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
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• <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 XMC1100 please contact your sales representative or local
distributor.
This document describes several derivatives of the XMC1100 series, some descriptions
may not apply to a specific product. Please see Table 1.
For simplicity the term XMC1100 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 XMC1100 Device Types
Derivative Package Flash 

Kbytes
SRAM 
Kbytes

XMC1100-T016F0008 PG-TSSOP-16-8 8 16
XMC1100-T016F0016 PG-TSSOP-16-8 16 16
XMC1100-T016F0032 PG-TSSOP-16-8 32 16
XMC1100-T016F0064 PG-TSSOP-16-8 64 16
XMC1100-T016X0064 PG-TSSOP-16-8 64 16
XMC1100-T038F0016 PG-TSSOP-38-9 16 16
XMC1100-T038F0032 PG-TSSOP-38-9 32 16
XMC1100-T038F0064 PG-TSSOP-38-9 64 16
XMC1100-T038X0064 PG-TSSOP-38-9 64 16
XMC1100-Q024F0008 PG-VQFN-24-19 8 16
XMC1100-Q024F0016 PG-VQFN-24-19 16 16
XMC1100-Q024F0032 PG-VQFN-24-19 32 16
XMC1100-Q024F0064 PG-VQFN-24-19 64 16
XMC1100-Q040F0016 PG-VQFN-40-13 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.

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.

XMC1100-Q040F0032 PG-VQFN-40-13 32 16
XMC1100-Q040F0064 PG-VQFN-40-13 64 16

Table 2 Features of XMC1100 Device Types1)

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

Derivative ADC channel
XMC1100-T016 6
XMC1100-T038 12
XMC1100-Q024 8
XMC1100-Q040 12

Table 3 ADC Channels
Package VADC0 G0 VADC0 G1
PG-TSSOP-16 CH0..CH5 −

PG-TSSOP-38 CH0..CH7 CH1, CH5 .. CH7
PG-VQFN-24 CH0..CH7 −

PG-VQFN-40 CH0..CH7 CH1, CH5 .. CH7

Table 1 Synopsis of XMC1100 Device Types (cont’d)

Derivative Package Flash 
Kbytes

SRAM 
Kbytes

Subject to Agreement on the Use of Product Information
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Figure 5 XMC1100 PG-TSSOP-16 Pin Configuration (top view)

Figure 6 XMC1100 PG-VQFN-24 Pin Configuration (top view)
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P0.13 38 32 22 - STD_INOUT
P0.14 39 33 23 13 STD_INOUT
P0.15 40 34 24 14 STD_INOUT
P1.0 22 16 14 - High Current
P1.1 21 15 13 - High Current
P1.2 20 14 12 - High Current
P1.3 19 13 11 - High Current
P1.4 18 12 - - High Current
P1.5 17 11 - - High Current
P1.6 16 - - - STD_INOUT
P2.0 1 35 1 15 STD_INOUT/AN
P2.1 2 36 2 - STD_INOUT/AN
P2.2 3 37 3 - STD_IN/AN
P2.3 4 38 - - STD_IN/AN
P2.4 5 1 - - STD_IN/AN
P2.5 6 2 - - STD_IN/AN
P2.6 7 3 4 16 STD_IN/AN
P2.7 8 4 5 1 STD_IN/AN
P2.8 9 5 5 1 STD_IN/AN
P2.9 10 6 6 2 STD_IN/AN
P2.10 11 7 7 3 STD_INOUT/AN
P2.11 12 8 8 4 STD_INOUT/AN
VSS 13 9 9 5 Power Supply GND, ADC 

reference GND
VDD 14 10 10 6 Power Supply VDD, ADC 

reference voltage/ 
ORC reference 
voltage. VDD has to 
be supplied with the 
same voltage as 
VDDP

Table 6 Package Pin Mapping
Function VQFN 

40
TSSOP 
38

VQFN 
24

TSSOP 
16

Pad Type Notes

Subject to Agreement on the Use of Product Information
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Table 8 Port I/O Functions
Function Outputs Inputs

ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 HWO0 HWO1 HWI0 HWI1 Input Input Input Input Input Input Input

P0.0 ERU0. 
PDOUT0

ERU0. 
GOUT0

CCU40.OUT0 USIC0_CH0. 
SELO0

USIC0_CH1. 
SELO0

CCU40.IN0C USIC0_CH0. 
DX2A

USIC0_CH1. 
DX2A

P0.1 ERU0. 
PDOUT1

ERU0. 
GOUT1

CCU40.OUT1 SCU. VDROP CCU40.IN1C

P0.2 ERU0. 
PDOUT2

ERU0. 
GOUT2

CCU40.OUT2 VADC0. 
EMUX02

CCU40.IN2C

P0.3 ERU0. 
PDOUT3

ERU0. 
GOUT3

CCU40.OUT3 VADC0. 
EMUX01

CCU40.IN3C

P0.4 CCU40.OUT1 VADC0. 
EMUX00

WWDT. 
SERVICE_OU
T

P0.5 CCU40.OUT0

P0.6 CCU40.OUT0 USIC0_CH1.
MCLKOUT

USIC0_CH1. 
DOUT0

CCU40.IN0B USIC0_CH1. 
DX0C

P0.7 CCU40.OUT1 USIC0_CH0. 
SCLKOUT

USIC0_CH1. 
DOUT0

CCU40.IN1B USIC0_CH0. 
DX1C

USIC0_CH1. 
DX0D

USIC0_CH1. 
DX1C

P0.8 CCU40.OUT2 USIC0_CH0. 
SCLKOUT

USIC0_CH1. 
SCLKOUT

CCU40.IN2B USIC0_CH0. 
DX1B

USIC0_CH1. 
DX1B

P0.9 CCU40.OUT3 USIC0_CH0. 
SELO0

USIC0_CH1. 
SELO0

CCU40.IN3B USIC0_CH0. 
DX2B

USIC0_CH1. 
DX2B

P0.10 USIC0_CH0. 
SELO1

USIC0_CH1. 
SELO1

USIC0_CH0. 
DX2C

USIC0_CH1. 
DX2C

P0.11 USIC0_CH0.
MCLKOUT

USIC0_CH0. 
SELO2

USIC0_CH1. 
SELO2

USIC0_CH0. 
DX2D

USIC0_CH1. 
DX2D

P0.12 USIC0_CH0. 
SELO3

CCU40.IN0A CCU40.IN1A CCU40.IN2A CCU40.IN3A USIC0_CH0. 
DX2E

P0.13 WWDT. 
SERVICE_OU
T

USIC0_CH0. 
SELO4

USIC0_CH0. 
DX2F

P0.14 USIC0_CH0. 
DOUT0

USIC0_CH0. 
SCLKOUT

USIC0_CH0. 
DX0A

USIC0_CH0. 
DX1A

P0.15 USIC0_CH0. 
DOUT0

USIC0_CH1.
MCLKOUT

USIC0_CH0. 
DX0B

P1.0 CCU40.OUT0 USIC0_CH0. 
DOUT0

USIC0_CH0. 
DOUT0

USIC0_CH0. 
HWIN0

USIC0_CH0. 
DX0C

P1.1 VADC0. 
EMUX00

CCU40.OUT1 USIC0_CH0. 
DOUT0

USIC0_CH1. 
SELO0

USIC0_CH0. 
DOUT1

USIC0_CH0. 
HWIN1

USIC0_CH0. 
DX0D

USIC0_CH0. 
DX1D

USIC0_CH1. 
DX2E

P1.2 VADC0. 
EMUX01

CCU40.OUT2 USIC0_CH1. 
DOUT0

USIC0_CH0. 
DOUT2

USIC0_CH0. 
HWIN2

USIC0_CH1. 
DX0B

P1.3 VADC0. 
EMUX02

CCU40.OUT3 USIC0_CH1. 
SCLKOUT

USIC0_CH1. 
DOUT0

USIC0_CH0. 
DOUT3

USIC0_CH0. 
HWIN3

USIC0_CH1. 
DX0A

USIC0_CH1. 
DX1A

P1.4 VADC0. 
EMUX10

USIC0_CH1. 
SCLKOUT

USIC0_CH0. 
SELO0

USIC0_CH1. 
SELO1

USIC0_CH0. 
DX5E

USIC0_CH1. 
DX5E

P1.5 VADC0. 
EMUX11

USIC0_CH0. 
DOUT0

USIC0_CH0. 
SELO1

USIC0_CH1. 
SELO2

USIC0_CH1. 
DX5F
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P1.6 VADC0. 
EMUX12

USIC0_CH1.D
OUT0

USIC0_CH0.S
CLKOUT

USIC0_CH0.S
ELO2

USIC0_CH1.S
ELO3

USIC0_CH0.D
X5F

P2.0 ERU0. 
PDOUT3

CCU40.OUT0 ERU0. 
GOUT3

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

USIC0_CH0. 
DOUT0

USIC0_CH1. 
SCLKOUT

VADC0. 
G0CH6

ERU0.1B0 USIC0_CH0. 
DX0F

USIC0_CH1. 
DX3A

USIC0_CH1. 
DX4A

P2.2 VADC0. 
G0CH7

ERU0.0B1 USIC0_CH0. 
DX3A

USIC0_CH0. 
DX4A

USIC0_CH1. 
DX5A

P2.3 VADC0. 
G1CH5

ERU0.1B1 USIC0_CH0. 
DX5B

USIC0_CH1. 
DX3C

USIC0_CH1. 
DX4C

P2.4 VADC0. 
G1CH6

ERU0.0A1 USIC0_CH0. 
DX3B

USIC0_CH0. 
DX4B

USIC0_CH1. 
DX5B

P2.5 VADC0. 
G1CH7

ERU0.1A1 USIC0_CH0. 
DX5D

USIC0_CH1. 
DX3E

USIC0_CH1. 
DX4E

P2.6 VADC0. 
G0CH0

ERU0.2A1 USIC0_CH0. 
DX3E

USIC0_CH0. 
DX4E

USIC0_CH1. 
DX5D

P2.7 VADC0. 
G1CH1

ERU0.3A1 USIC0_CH0. 
DX5C

USIC0_CH1. 
DX3D

USIC0_CH1. 
DX4D

P2.8 VADC0. 
G0CH1

VADC0. 
G1CH0

ERU0.3B1 USIC0_CH0. 
DX3D

USIC0_CH0. 
DX4D

USIC0_CH1. 
DX5C

P2.9 VADC0. 
G0CH2

VADC0. 
G1CH4

ERU0.3B0 USIC0_CH0. 
DX5A

USIC0_CH1. 
DX3B

USIC0_CH1. 
DX4B

P2.10 ERU0. 
PDOUT1

CCU40.OUT2 ERU0. 
GOUT1

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

USIC0_CH1. 
SCLKOUT

USIC0_CH1. 
DOUT0

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
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3 Electrical Parameter
This section provides the electrical parameter which are implementation-specific for the
XMC1100.

3.1 General Parameters
 

3.1.1 Parameter Interpretation
The parameters listed in this section represent partly the characteristics of the XMC1100
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 XMC1100 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 XMC1100 is designed in.

Subject to Agreement on the Use of Product Information
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3.1.3 Operating Conditions
The following operating conditions must not be exceeded in order to ensure correct
operation and reliability of the XMC1100. All parameters specified in the following tables
refer to these operating conditions, unless noted otherwise.

Table 10 Operating Conditions Parameters
Parameter Symbol Values Unit Note / 

Test ConditionMin. Typ. Max.
Ambient Temperature TA SR -40 − 85 °C Temp. Range F

-40 − 105 °C Temp. Range X
Digital supply voltage1)

1) See also the Supply Monitoring thresholds, Chapter 3.3.3.

VDDP SR 1.8 − 5.5 V
MCLK Frequency fMCLK CC − − 33.2 MHz CPU clock
PCLK Frequency fPCLK CC − − 66.4 MHz Peripherals 

clock

Subject to Agreement on the Use of Product Information
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Input high voltage on 
port pins 
(Large Hysteresis)

VIHPL SR 0.85 × 
VDDP

– V CMOS Mode
(5 V, 3.3 V & 2.2 V)3)

Input Hysteresis1) HYS CC 0.08 × 
VDDP

– V CMOS Mode (5 V), 
Standard Hysteresis

0.03 × 
VDDP

– V CMOS Mode (3.3 V), 
Standard Hysteresis

0.02 × 
VDDP

– V CMOS Mode (2.2 V), 
Standard Hysteresis

0.5 × 
VDDP

0.75 × 
VDDP

V CMOS Mode(5 V),
Large Hysteresis

0.4 × 
VDDP

0.75 × 
VDDP

V CMOS Mode(3.3 V),
Large Hysteresis

0.2 × 
VDDP

0.65 × 
VDDP

V CMOS Mode(2.2 V),
Large Hysteresis

Pull-up resistor on port 
pins

RPUP CC 20 50 kohm VIN = VSSP

Pull-down resistor on 
port pins

RPDP CC 20 50 kohm VIN = VDDP

Input leakage current2) IOZP CC -1 1 μA 0 < VIN < VDDP,
TA ≤ 105 °C

Overload current on any 
pin

IOVP SR -5 5 mA

Absolute sum of 
overload currents

Σ|IOV| SR – 25 mA 3)

Voltage on any pin 
during VDDP power off

VPO SR – 0.3 V 4)

Maximum current per 
pin (excluding P1, VDDP 
and VSS)

IMP SR -10 11 mA –

Maximum current per 
high currrent pins

IMP1A SR -10 50 mA –

Table 11 Input/Output Characteristics (Operating Conditions apply) (cont’d)

Parameter Symbol Limit Values Unit Test Conditions
Min. Max.

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

VDDP = 5.0 V

3 – – 1 / 
fADC

VDDP = 3.3 V

30 – – 1 / 
fADC

VDDP = 1.8 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 12 ADC Characteristics (Operating Conditions apply) (cont’d)

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

Subject to Agreement on the Use of Product Information
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3.2.4 Power Supply Current 
The total power supply current defined below consists of a leakage and a switching
component.
Application relevant values are typically lower than those given in the following tables,
and depend on the customer's system operating conditions (e.g. thermal connection or
used application configurations).

Table 14 Power Supply Parameters1)

1) Not all parameters are 100% tested, but are verified by design/characterisation and test correlation.

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ.2)

2) The typical values are measured at TA = + 25 °C and VDDP = 5 V.

Max.
Active mode current3)

3) CPU and all peripherals clock enabled, Flash is in active mode.

IDDPA CC − 8.4 11.0 mA fMCLK = 32 MHz 
fPCLK = 64 MHz 

− 3.7 − mA fMCLK = 1 MHz 
fPCLK = 1 MHz

Sleep mode current
Peripherals clock enabled4)

4) CPU is sleep, all peripherals clock enabled and Flash is in active mode.

IDDPSE CC − 5.9 − mA fMCLK = 32 MHz 
fPCLK = 64 MHz 

Sleep mode current
Peripherals clock disabled5)

5) CPU is sleep, Flash is powered down and code executed from RAM after wake-up.

IDDPSD CC − 1.2 − mA fMCLK = 1 MHz 
fPCLK = 1 MHz

Deep Sleep mode current6)

6) CPU is sleep, peripherals clock disabled, Flash is powered down and code executed from RAM after wake-up.

IDDPDS CC − 0.24 − mA
Wake-up time from Sleep to 
Active mode7)

7) CPU is sleep, Flash is in active mode during sleep mode.

tSSA CC − 6 − cycles

Wake-up time from Deep 
Sleep to Active mode8)

8) CPU is sleep, Flash is in power down mode during deep sleep mode.

tDSA CC − 280 − μsec
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Table 15 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 15 Typical Active Current Consumption1)

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

Active Current 
Consumption

Symbol Limit 
Values

Unit Test Condition

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

PORT, memories, ANATOP2)

2) 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 13)

3) 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 14)

4) 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 15)

5) 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

WDT IWDTDDC 0.03 mA Set CGATCLR0.WDT to 16)

6) 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 17)

7) Active current is measured with: module enabled, MCLK=32 MHz, Periodic interrupt enabled
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3.3.2 Output Rise/Fall Times 
Table 17 provides the characteristics of the output rise/fall times in the XMC1100.
Figure 9 describes the rise time and fall time parameters. 

Table 17 Output Rise/Fall Times Parameters (Operating Conditions apply)
Parameter Symbol Limit Values Unit Test Conditions

Min. Max.
Rise/fall times on High 
Current Pad1)2)

1) Rise/Fall time parameters are taken with 10% - 90% of supply.
2) Not all parameters are 100% tested, but are verified by design/characterisation and test correlation.

tHCPR, 
tHCPF

– 9 ns 50 pF @ 5 V3)

3) Additional rise/fall time valid for CL = 50 pF - CL = 100 pF @ 0.150 ns/pF at 5 V supply voltage.

– 12 ns 50 pF @ 3.3 V4)

4) Additional rise/fall time valid for CL = 50 pF - CL = 100 pF @ 0.205 ns/pF at 3.3 V supply voltage.

– 25 ns 50 pF @ 1.8 V5)

5) Additional rise/fall time valid for CL = 50 pF - CL = 100 pF @ 0.445 ns/pF at 1.8 V supply voltage.

Rise/fall times on 
Standard Pad1)2)

tR, tF – 12 ns 50 pF @ 5 V6)

6) Additional rise/fall time valid for CL = 50 pF - CL = 100 pF @ 0.225 ns/pF at 5 V supply voltage.

– 15 ns 50 pF @ 3.3 V7).

7) Additional rise/fall time valid for CL = 50 pF - CL = 100 pF @ 0.288 ns/pF at 3.3 V supply voltage.

– 31 ns 50 pF @ 1.8 V8).

8) Additional rise/fall time valid for CL = 50 pF - CL = 100 pF @ 0.588 ns/pF at 1.8 V supply voltage.
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3.3.7.2 Inter-IC (IIC) Interface Timing 
The following parameters are applicable for a USIC channel operated in IIC mode.
Note: Operating Conditions apply.

Table 25 USIC IIC Standard Mode Timing1)

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

- - 300 ns

Rise time of both SDA and 
SCL

t2 
CC/SR

- - 1000 ns

Data hold time t3 
CC/SR

0 - - µs

Data set-up time t4 
CC/SR

250 - - ns

LOW period of SCL clock t5 
CC/SR

4.7 - - µs

HIGH period of SCL clock t6 
CC/SR

4.0 - - µs

Hold time for (repeated) 
START condition

t7 
CC/SR

4.0 - - µs

Set-up time for repeated 
START condition

t8 
CC/SR

4.7 - - µs

Set-up time for STOP 
condition

t9 
CC/SR

4.0 - - µs

Bus free time between a 
STOP and START 
condition

t10 
CC/SR

4.7 - - µs

Capacitive load for each 
bus line

Cb SR - - 400 pF
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Table 26 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 17 USIC IIS Master Transmitter Timing

Figure 18 USIC IIS Slave Receiver Timing

Table 28 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 Package and Reliability
The XMC1100 is a member of the XMC1000 Derivatives 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 29 provides the thermal characteristics of the packages used in XMC1100.

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 XMC1100 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.
The difference between junction temperature and ambient temperature is determined by
ΔT = (PINT + PIOSTAT + PIODYN) × RΘJA

Table 29 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.

- 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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