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XMC1100 Data Sheet

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 tcy,, oo teio feror tog @nd g parameters are updated in Table 12.
Page 32 | Figure 8 is added.

Page 33 | The tgg and t;g, parameters are updated in Table 13.

Page 36 | Parameter name for toqeg is updated. The Nyysq agy Parameter and test
condition for tger are added to Table 16.

Page 39 | The min value for Vppgo parameter is added to Table 18. Footnote 1 is
updated.

Page 41 | The Af ;7 parameter is added to Table 19.
Page 47 |Figure 13 is added.

Trademarks
C166™, TriCore™ 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.

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 |Z|

Data Sheet V1.4, 2014-05
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e <Z> the package variant

— T: TSSOP
— Q: VQFN

* <PPP> package pin count
e <T>the temperature range:

— F:-40°C to 85°C
— X:-40°Cto 105°C

e <FFFF> the Flash memory size.
For ordering codes for the XMC1100 please contact your sales representative or local

distributor.

Summary of Features

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 SRAM
Kbytes 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
Data Sheet 9 V1.4, 2014-05
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Summary of Features

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

Derivative Package Flash SRAM
Kbytes Kbytes

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

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

1.3 Device Type Features

The following table lists the available features per device type.

Table 2 Features of XMC1100 Device Types®
Derivative ADC channel
XMC1100-T016 6

XMC1100-T038 12

XMC1100-Q024 8

XMC1100-Q040 12

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

Table 3 ADC Channels

Package VADCO GO VADCO G1
PG-TSSOP-16 CHO..CH5 -

PG-TSSOP-38 CHO..CH7 CH1, CH5 .. CH7
PG-VQFN-24 CHO..CH7 -

PG-VQFN-40 CHO..CH7 CH1, CH5 .. CH7
14 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 OF00,, (MSB) - 1000 OF1B,, (LSB). The least significant word and
most significant word of the Chip Identification Number are the value of registers
DBGROMID and IDCHIP, respectively.

Data Sheet 10 V1.4, 2014-05
Subject to Agreement on the Use of Product Information
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General Device Information

p27P28| | 1) 16| |P26
Top View
P29 |2 15| |P20
P210[ |3 14| |P0.15
P211| |4 13| |Po.14
VssolVss[ | B 12| |Po9
VoorlVoo | | 6 11| |Pos
PO.O[ |7 10| |Po7
PO5[ |8 9| |pos
Figure 5 XMC1100 PG-TSSOP-16 Pin Configuration (top view)
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Figure 6 XMC1100 PG-VQFN-24 Pin Configuration (top view)
Data Sheet 15 V1.4, 2014-05

Subject to Agreement on the Use of Product Information



Gafineon.

XMC1100
XMC1000 Family

General Device Information

Table 6 Package Pin Mapping
Function | VQFN | TSSOP |VQFN | TSSOP |Pad Type Notes
40 38 24 16

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

P11 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

P15 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

pP2.2 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 hasto
be supplied with the
same voltage as
VDDP

Data Sheet 18 V1.4, 2014-05
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Table 8

Port 1/0O Functions

Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 HwWOO0 HwO1 HWIO HwI1 Input Input Input Input Input Input Input
PO.0 ERUO. ERUO. CcCu40.0UTO USICO_CHO. |USICO_CH1. CCU40.INOC USICO_CHO. |USICO_CHL.
PDOUTO GoUTo SELOO SELOO DX2A DX2A
POL ERUO. ERUO ccu40.0UTL SCU. VDROP CCUA0.INIC
PDOUTL GouTL
P02 ERUO. ERUO. ccu4o.0uT2 VADCO. CcCuao.IN2C
PDOUT2 GouT2 EMUX02
P03 ERUO. ERUO. CCu40.0UT3 VADCO. CCUA0.IN3C
PDOUT3 GouT3 EMUXO01
P04 CCU40.0UTL VADCO. WWDT.
EMUX00 SERVICE_OU
T
POS CcCu40.0UTO
PO.6 ccu40.0UTo USICO_CHL. |USICO_CHL. CCUA0.IN0B USICO_CHL.
MCLKOUT  |DOUTO DX0C
PO.7 CCU40.0UTL USICO_CHO. |USICO_CHL. CCUA40.IN1B USICO_CHO. |USICO_CHL. |USICO_CHL
SCLKOUT  |DOUTO DXIC DX0D DXIC
P08 CCu40.0UT2 USICO_CHO. |USICO_CH1. CCU40.IN2B USICO_CHO. |USICO_CHL.
SCLKOUT  |SCLKOUT DX18 DX18
PO.9 ccu40.0UT3 USICO_CHO. |USICO_CHL. CCUA0.IN3B USICO_CHO. |USICO_CHL.
SELOO SELOO DX2B DX2B
P0.10 USICO_CHO. |USICO_CH. USICO_CHO. |USICO_CHL.
SELOL SELO1 DX2C DX2C
PO.1L USICO_CHO. USICO_CHO. |USICO_CHL. USICO_CHO. |USICO_CHL.
MCLKOUT SELO2 SELO2 DX2D DX2D
PO.12 USICO_CHO. CCU40.INOA |CCU40.IN1A |CCU40.IN2A [CCU40.IN3A |USICO_CHO.
SELO3 DX2E
PO.13 WWDT. USICO_CHO. USICO_CHO.
SERVICE_OU SELO4 DX2F
T
PO.14 USICO_CHO. |USICO_CHO. USICO_CHO. |USICO_CHO.
DOUTO SCLKOUT DX0A DX1A
PO.15 USICO_CHO. |USICO_CHL. USICO_CHO.
DOUTO MCLKOUT DX0B
PLO €CU40.0UT0 USICO_CHO. USICO_CHO. USICO_CHO. USICO_CHO.
DOUTO DOUTO HWINO DX0C
PLL VADCO. CCU40.0UTL USICO_CHO. |USICO_CH1. USICO_CHo. USICO_CHO. USICO_CHO. |USICO_CHO. |USICO_CH1.
EMUX00 DOUTO SELOO DOUTL HWINL DX0D DX1D DX2E
PL2 VADCO. CCu40.0UT2 USICO_CHI. USICO_CHO. USICO_CHO. USICO_CHL.
EMUX0L DOUTO pouT2 HWINZ DX0B
PL3 VADCO. CCU40.0UT3 USICO_CHL. |USICO_CHL. USICO_CHO. USICO_CHO. USICO_CHL. |USICO_CHL.
EMUX02 SCLKOUT  |DOouTo DoUT3 HWIN3 DX0A DX1A
PL4 VADCO. USICO_CHL USICO_CHO. |USICO_CHL. USICO_CHO. |USICO_CHL.
EMUX10 SCLKOUT SELOO SELOL DXSE DXSE
PLS VADCO. USICO_CHO. USICO_CHO. |USICO_CH1. USICO_CHL.
EMUX11 DOUTO SELOL SELO2 DXSF
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Table 8

Port 1/0 Functions (cont'd)

Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 HWOO0 HWO1 HWIO HWI1 Input Input Input Input Input Input Input
PL6 VADCO. USICO_CHLD USICO_CHO.S USICO_CHO.S |USICO_CHL.S USICO_CHO.D
EMUX12 cLkouT L02 03 XSF
P20 ERUO. €CU40.0UTO |ERUO. USICO_CHO. |USICO_CHO. VADCO. ERU00BO  |USICO_CHO. |USICO_CHO. |USICO_CHL.
PDOUT3 GouT3 DOUTO SCLKOUT GOCHS DX0E DX1E DX2F
P21 ERUO. CCU40.0UT1 [ERUO. USICO_CHO. |USICO_CH1. VADCO. ERU01BO  |USICO_CHO. |USICO_CHL. [USICO_CHL.
PDOUT2 GouT2 DOUTO SCLKOUT GOCHB DXOF DX3A DX4A
P22 VADCO. ERU00B1  |USICO_CHO. |USICO_CHO. [USICO_CHL.
GOCH7 DX3A DX4A DX5A
P23 VADCO. ERU0IB1  |USICO_CHO. |USICO_CHL. [USICO_CHL.
GICHS DX5B DX3C DX4C
P24 VADCO. ERU0OAL  |USICO_CHO. |USICO_CHO. [USICO_CHL.
GICHE DX3B DX4B DX5B
P25 VADCO. ERU0IAL  |USICO_CHO. |USICO_CHL. [USICO_CHL.
GICHT DXSD DX3E DX4E
P26 VADCO. ERU02A1  |USICO_CHO. |USICO_CHO. [USICO_CHI.
GOCHO DX3E DX4E DX5D.
P27 VADCO. ERU03AL  |USICO_CHO. |USICO_CHL. |USICO_CHL.
GICHL DX5C DX3D DX4D
P28 VADCO. VADCO. ERU03B1  |USICO_CHO. |USICO_CHO. |USICO_CHL.
GOCHL G1CHO DX3D DX4D DX5C
P29 VADCO. VADCO. ERU03BO  |USICO_CHO. |USICO_CHL. [USICO_CHL.
GOCH2 G1CH4 DX5A DX3B DX4B
P210 ERUO. CCU40.0UT2 |ERUO. USICO_CHL VADCO. VADCO. ERU02B0  |USICO_CHO. |USICO_CHO. [USICO_CHI.
PDOUTL GouTL DOUTO GOCH3 G1CH2 DX3C DX4C DXOF
P211 ERUO. CCU40.0UT3 |ERUO. USICO_CHL. |USICO_CHL. VADCO. VADCO. ERU02B1  |USICO_CHL. |USICO_CHL
PDOUTO GouTo SCLKOUT  [DOUTO GOCH4 G1CH3 DX0E DX1E
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Electrical Parameter

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:

e 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.

Data Sheet 23 V1.4, 2014-05
Subject to Agreement on the Use of Product Information
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Electrical Parameter

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/
Min. Typ. |Max. Test Condition
Ambient Temperature | T, SR -40 - 85 °C Temp. Range F
-40 - 105 °C Temp. Range X
Digital supply voltage? |Vppp SR | 1.8 - 55 \Y;
MCLK Frequency fuck CC |- - 33.2 |MHz |CPU clock
PCLK Frequency foclk CC |- - 66.4 | MHz | Peripherals
clock
1) See also the Supply Monitoring thresholds, Chapter 3.3.3.
Data Sheet 25 V1.4, 2014-05
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Electrical Parameter

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

Parameter Symbol Limit Values |Unit |Test Conditions
Min. Max.

Input high voltage on Vi SR |0.85x |— \% CMOS Mode

port pins Vppp (5V,33V&22V)»

(Large Hysteresis)

Input Hysteresis® HYS CC |0.08 x |- Y, CMOS Mode (5 V),
Vopp Standard Hysteresis
0.03x |- Y, CMOS Mode (3.3 V),
Voop Standard Hysteresis
0.02x |- Y CMOS Mode (2.2 V),
Vooe Standard Hysteresis
05x [0.75% |V CMOS Mode(5 V),
Voor | Voop Large Hysteresis
04x |[0.75x |V CMOS Mode(3.3 V),
Voor | Voop Large Hysteresis
0.2x |0.65x |V CMOS Mode(2.2 V),
Voor | Voop Large Hysteresis

Pull-up resistor on port |Rp,p CC |20 50 kohm | V\y = Vggp

pins

Pull-down resistor on Repp CC |20 50 kohm | V,y = Vppp

port pins

Input leakage current? |1,  CC |-1 1 pA  |0< V< Vppp,

To<105°C

Overload currentonany |lge SR |-5 5 mA

pin

Absolute sum of gyl SR |- 25 mA |®

overload currents

Voltage on any pin Voo SR |- 0.3 \% 4

during Vppp power off

Maximum current per lyp SR |-10 11 mA |-

pin (excluding P1, Vppe

and Vgg)

Maximum current per Iypia SR |-10 50 mA |-

high currrent pins

Data Sheet 27 V1.4, 2014-05
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Table 12 ADC Characteristics (Operating Conditions apply) (cont'd)
Parameter Symbol Values Unit | Note /
Min. ’Typ. ‘Max. Test Condition
Gain settings Gy CC 1 - GNCTRxz.GAINy
= 00g (unity gain)
3 - GNCTRxz.GAINy
= 01; (gain g1)
6 - GNCTRxz.GAINy
= 10g (gain g2)
12 - GNCTRxz.GAINy
=115 (gain g3)
Sample Time tsampe CC |3 - - 1/ |Vppp=5.0V
fADC
3 - - 1/  |[Vppp=3.3V
fADC
30 - - 1/ |Vppp=18V
fADC
Sigma delta loop hold  |tgp pqq CC |20 - - us Residual charge
time stored in an active
sigma delta loop
remains available
Conversion time t.- CC 9 1/ |?
in fast compare mode faoc
Conversion time t.;, CC 20 1/ |?
in 12-bit mode fanc
Maximum sample rate |f.,, CC - - faoc ! |- 1 sample
in 12-bit mode 425 pending
- - fapc ! |- 2 samples
62.5 pending
Conversion time te;0 CC 18 1/ |?
in 10-bit mode fanc
Maximum sample rate |f.,, CC - - fapc ! |- 1 sample
in 10-bit mode 40.5 pending
- - faoc ! |- 2 samples
58.5 pending
Conversion time teg CC 16 1/ |?
in 8-bit mode fanc
Data Sheet 30 V1.4, 2014-05
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3.2.4

Power Supply Current

Electrical Parameter

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 Parameters®
Parameter Symbol Values Unit | Note/
Min. Typ.z) Max. Test Condition
Active mode current® Ipppa CC 84 |11.0 |mA |fyck=32 MHz
focLk = 64 MHz
- 3.7 |- mA  |fyck=1MHz
foclk = 1 MHz
Sleep mode current Ipppse CC | — 5.9 - mA | fyck =32 MHz
Peripherals clock enabled® focLk = 64 MHz
Sleep mode current loppsp CC | — 12 - mA fucik = 1 MHz
Peripherals clock disabled® foclk =1 MHz
Deep Sleep mode current® | lpppps CC |- |0.24 |- mA
Wake-up time from Sleepto |tgso CC |- 6 - cycles
Active mode”
Wake-up time from Deep |tygp CC |- 280 |- usec
Sleep to Active mode®

1) Not all parameters are 100% tested, but are verified by design/characterisation and test correlation.
2) The typical values are measured at T, =+ 25 °C and Vppp =5 V.
3) CPU and all peripherals clock enabled, Flash is in active mode.

4) CPU is sleep, all peripherals clock enabled and Flash is in active mode.
5) CPU is sleep, Flash is powered down and code executed from RAM after wake-up.
6) CPUis sleep, peripherals clock disabled, Flash is powered down and code executed from RAM after wake-up.
7) CPUis sleep, Flash is in active mode during sleep mode.
8) CPU is sleep, Flash is in power down mode during deep sleep mode.

Data Sheet
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Electrical Parameter

Table 15 provides the active current consumption of some modules operating at 5V
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 Consumption?
Active Current Symbol Limit | Unit Test Condition
Consumption Values
Typ.

Baseload current | lcpyppe 5.04 mA Modules including Core, SCU,

PORT, memories, ANATOP?
VADC and SHS  |lapeppe |34 mA Set CGATCLRO.VADC to 1%
usICo lusicoooe | 0-87 mA Set CGATCLRO0.USICO to 1%
CCU40 lccuaoppe | 0.94 mA Set CGATCLR0.CCU40 to 1%
wDT lworooe | 0.03 mA Set CGATCLRO.WDT to 19
RTC lgrecope | 0.01 mA Set CGATCLRO.RTC to 17

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

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 CGATSTATO are gated.

3) Active current is measured with: module enabled, MCLK=32 MHz, running in auto-scan conversion mode
4) Active current is measured with: module enabled, alternating messages sentto PC at 57.6kbaud every 200ms

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

6) Active current is measured with: module enabled, MCLK=32 MHz, time-out mode; WLB = 0, WUB =

0x00008000; WDT serviced every 1s

7) Active current is measured with: module enabled, MCLK=32 MHz, Periodic interrupt enabled

Data Sheet
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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.

Electrical Parameter

Table 17 Output Rise/Fall Times Parameters (Operating Conditions apply)

Parameter Symbol Limit Values |Unit|Test Conditions
Min. Max.

Rise/fall times on High | t,cpr. - 9 ns |50pF @5 VY

Current Pa.dl)z) tHCPF _ 12 ns 50 pF @ 3.3 V4)
- 25 ns |50pF @ 1.8VY

Rise/fall times on te, te - 12 ns |[50pF @5 V®

Standard Padl)z) _ 15 ns 50 pF @ 3.3 V7)
- 31 ns |50pF @ 1.8V®.

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

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

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

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

7) Additional rise/fall time valid for C_ = 50 pF - C_ = 100 pF @ 0.288 ns/pF at 3.3 V supply voltage.
8) Additional rise/fall time valid for C_ = 50 pF - C_ = 100 pF @ 0.588 ns/pF at 1.8 V supply voltage.

Data Sheet
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Electrical Parameter

3.3.7.2 Inter-IC (lIC) Interface Timing

The following parameters are applicable for a USIC channel operated in [IC mode.
Note: Operating Conditions apply.

Table 25 USIC IIC Standard Mode Timing®

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

Fall time of both SDA and |t; - - 300 ns

SCL CC/SR

Rise time of both SDA and |t, - - 1000 |ns

SCL CC/SR

Data hold time t; 0 - - Us
CC/SR

Data set-up time t, 250 - - ns
CC/SR

LOW period of SCL clock | t5 4.7 - - us
CC/SR

HIGH period of SCL clock | tg 4.0 - - us
CC/SR

Hold time for (repeated) |t 4.0 - - us

START condition CC/SR

Set-up time for repeated | tg 4.7 - - us

START condition CC/SR

Set-up time for STOP tq 4.0 - - us

condition CC/SR

Bus free time betweena |1, 4.7 - - Us

STOP and START CC/SR

condition

Capacitive load foreach |C, SR |- - 400 pF

bus line

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.
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Table 26 USIC IIC Fast Mode Timing ¥

Parameter Symbol Values Unit | Note/
Min. Typ. Max. Test Condition
Fall time of both SDA and |t; 20+ |- 300 ns
SCL CC/SR |0.1*C,
2)

Rise time of both SDA and |t, 20+ |- 300 ns

SCL CC/SR |0.1*C,

Data hold time 13 0 - - Hs
CC/SR

Data set-up time t, 100 - - ns
CC/SR

LOW period of SCL clock |t 13 - - us
CC/SR

HIGH period of SCL clock |tg 0.6 - - us
CC/SR

Hold time for (repeated) |t 0.6 - - us

START condition CC/SR

Set-up time for repeated |t 0.6 - - us

START condition CC/SR

Set-up time for STOP tq 0.6 - - us

condition CC/SR

Bus free time betweena |t;, 1.3 - - Hs

STOP and START CC/SR

condition

Capacitive load foreach |C, SR |- - 400 pF

bus line

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.

2) C, refers to the total capacitance of one bus line in pF.
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SCK
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Figure 17 USIC IIS Master Transmitter Timing
Table 28 USIC IIS Slave Receiver Timing
Parameter Symbol Values Unit |Note/
Min. Typ. |Max. Test Condition
Clock period ts SR Aok |- - ns
Clock HIGH t; SR 0.35x |- - ns
tGmin
Clock Low ts SR 0.35x |- - ns
t6min
Set-up time ty SR 0.2x - - ns
t6min
Hold time toSR |10 - - ns
tg
™ »| t7
t 7
SCK / k
to tio
WA/ X 72<
DIN
Figure 18 USIC IIS Slave Receiver Timing
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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.

Table 29 Thermal Characteristics of the Packages

Parameter Symbol Limit Values |Unit |Package Types
Min. | Max.

Exposed Die Pad ExxEy |- 2.7%x27 |mm PG-VQFN-24-19

Dimensions cc - 3.7x3.7 |mm |PG-VQFN-40-13

Thermal resistance Resa CC |- 104.6 KIW |PG-TSSOP-16-8Y

Junction-Ambient i 70.3 KW | PG-TSSOP-38-99
L 46.0 KW | PG-VQFN-24-19Y
- 38.4 K/W | PG-VQFN-40-13Y

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

Note: For electrical reasons, it is required to connect the exposed pad to the board
ground Vggp, 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 Rgy;," 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
AT = (Pt + Piostat * Piopyn) * Resa
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