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1 Summary of Features

The XMC1400 devices are members of the XMC1000 Family of microcontrollers based
on the ARM Cortex-MO0 processor core. The XMC1400 series addresses the real-time
control needs of motor control and digital power conversion. It also features peripherals
for LED Lighting applications and Human-Machine Interface (HMI).

S

ummary of Features
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Figure 1 Block Diagram
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General Device Information

2.2 Pin Configuration and Definition

The following figures summarize all pins, showing their locations on the different
packages.

P2.4 E 10) 38 j P2.3
Top View
P25 |2 37 | |P22
P26 E 3 36 j P2.1
P27 E 4 35 j P2.0
P2.8 E 5 34 j P0.15
P2.9 E 6 33 j P0.14
p210| |7 32| |Poas
P211| |8 31| |Poa12
VesoVes | | 9 30| |poa1
Voo Voo E 10 29 j P0.10
P15 E 1 28 j P0.9
PLa| |12 27| |pos
P13 |13 26 | | Voor
P1.2 E 14 25 j Vssp
P1.1 E 15 24 j P0.7
P1.0 E 16 23 j P0.6
P0.0 E 17 22 j P0.5
P0.1 E 18 21 j P0.4
Po2| |19 20 | |Po3

Figure 6 XMC1400 PG-TSSOP-38-9 Pin Configuration (top view)

Data Sheet 22 V1.3, 2016-10
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General Device Information

221 Package Pin Summary
The following general building block is used to describe each pin:

Table 4 Package Pin Mapping Description
Function Package A Package B Pad Type
Px.y N N Pad Class

The table is sorted by the “Function” column, starting with the regular Port pins (Px.y),
followed by the supply pins.

The following columns, titled with the supported package variants, lists the package pin
number to which the respective function is mapped in that package.

The “Pad Type” indicates the employed pad type:

e STD_INOUT (standard bi-directional pads)

e STD_INOUT/AN (standard bi-directional pads with analog input)

» STD_INOUT/clock (standard bi-directional pads with oscillator function)
* High Current (high current bi-directional pads)

* STD_IN/AN (standard input pads with analog input)

« Power (power supply)

Details about the pad properties are defined in the Electrical Parameter chapter.

Table 5 Package Pin Mapping

Function |LQFP |VQFN |VQFN TSSOP |Pad Type Notes
64, 48 40 38
VQFN
64

P0.0 41 29 23 17 STD_INOUT

PO.1 42 30 24 18 STD_INOUT

P0.2 43 31 25 19 STD_INOUT

P0.3 44 32 26 20 STD_INOUT

P0.4 45 33 27 21 STD_INOUT

P0.5 46 34 28 22 STD_INOUT

P0.6 47 35 29 23 STD_INOUT

PO.7 48 36 30 24 STD_INOUT

P0.8/ 51 39 33 27 STD_INOUT

RTC_ /clock_IN

XTAL1

Data Sheet 26 V1.3, 2016-10

Subject to Agreement on the Use of Product Information



(infineon

XMC1400 AA-Step

XMC1000 Family

General Device Information

Table 5 Package Pin Mapping (cont'd)
Function |LQFP |VQFN |VQFN TSSOP |Pad Type
64, 48 40 38
VQFN
64
P2.8 17 11 9 5 STD_IN/AN
P2.9 18 12 10 STD_IN/AN
P2.10 19 13 11 7 STD_INOUT
/AN
pP2.11 20 14 12 8 STD_INOUT
/AN
P2.12 21 15 - - STD_INOUT
/AN
P2.13 22 16 - - STD_INOUT
/AN
P3.0 36 28 - - STD_INOUT
P3.1 37 - - - STD_INOUT
P3.2 38 - - - STD_INOUT
P3.3 39 - - - STD_INOUT
P3.4 40 - - - STD_INOUT
P4.0 59 - - - STD_INOUT
P4.1 60 - - - STD_INOUT
P4.2 61 - - - STD_INOUT
P4.3 62 - - - STD_INOUT
P4.4 63 47 - - STD_INOUT
P4.5 64 48 - - STD_INOUT
P4.6 3 - - STD_INOUT
P4.7 4 - - STD_INOUT
P4.8 5 - - - STD_INOUT
P4.9 6 - - - STD_INOUT
P4.10 7 - - - STD_INOUT
P4.11 8 - - - STD_INOUT
VSS 23 17 13 9 Power Supply GND, ADC
reference GND
Data Sheet 28 V1.3, 2016-10
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Table 9 Port I/0 Functions (cont’d)
Function Outputs Inputs
ALT1 |ALT2 |ALT3 |ALT4 |ALT5 |ALT6 |ALT7 |ALT8 |ALT9 Input Input Input Input Input Input Input Input  [Input Input Input Input
P4.10 LEDTS2 |LEDTS2 [LEDTS1 |[CCU80. [CCU40. [USIC1_ |CCU81. |CCU81. |[BCCUO. |CCU40.I|CCU4L.I Ccus1.l USIC1_|USIC1_
.LINE6 |.COL1 |[.COL1 |OUTO0 |OUT2 |CHO.SE [OUT32 |OUTO00 |TRAPIN [N2AV |N2BA N3AB CHO0.D [CH1.DX
LO3 D X2D 5A
P4.11 LEDTS2 |LEDTS2 [LEDTS1 |CCU80. |[CCU40. |USIC1_ [CCU81. |CCU81. CCu40.1|CCcu4l.l USIC1_|USIC1_ |USIC1_
.LINE7 |.COLO [.COLO |[OUTO1 [OUT3 |CHO.SE |OUT33 |OUTO01 N3AV  [N3BA CHO.D |CH1.DX |CH1.DX
LO4 X2E 3A 4A
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Table 10 Hardware 1/0O Controlled Functions

Function Outputs Outputs Inputs Inputs Pull Control Pull Control Pull Control Pull Control

HWOO HWO1 HWIO HWI1 HWO_PD HWO_PU HW1_PD HW1_PU

P13 USICO_CHO0.DOUT3 USICO_CHO.HWIN3 | BCCU0.OUT5 BCCUO0.0UT5

P14 BCCUO0.0UT6 BCCU0.0UT6

P15 BCCUO0.0UT7 BCCU0.0UT7

P16 BCCUO.0UT8 BCCU0.0UT8

P17

P18

P2.0 BCCUO0.0UTL BCCU0.0UT1

P2.1 BCCUO.0UT6 BCCU0.0UT6

P2.2 BCCUO.0UTO BCCU0.0UTO CCU40.0UT3 CCU40.0UT3
P23 ACMP2.0UT ACMP2.0UT

P2.4 BCCUO0.0UT8 BCCU0.0UT8

P2.5 ACMPL.OUT ACMP1.0UT

P2.6 BCCUO.0UT2 BCCU0.0UT2 CCU40.0UT3 CCU40.0UT3
P27 BCCUO0.0UT8 BCCU0.0UT8 CCU40.0UT3 CCU40.0UT3
P2.8 BCCUO0.0UTL BCCU0.0UT1 CCU40.0UT2 CCU40.0UT2
P2.9 BCCUO.0UT7 BCCU0.0UT7 CCU40.0UT2 CCU40.0UT2
P2.10 BCCUO.0UT4 BCCU0.0UT4

P2.11 BCCUO0.0UT5 BCCU0.0UTS

P2.12 BCCUO0.0UT3 BCCU0.0UT3 CCU41.0UT0 CCU41.0UTO
P2.13 BCCUO.0UT4 BCCU0.0UT4 CCU41.0UT2 CCU41.0UT2
P3.0

P3.1 USIC1_CHO.DOUT3 USIC1_CHO.HWIN3

P3.2 USIC1_CHO.DOUT2 USIC1_CHO.HWIN2

P3.3 USIC1_CHO0.DOUT1 USIC1_CHO.HWIN1

P3.4 USIC1_CH0.DOUTO USIC1_CHO.HWINO

P4.0

P4.1

P4.2

P4.3

jul

Aliweq 000TONX

uooaul

g
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3.1.2

Absolute Maximum Ratings

Electrical Parameter

Stresses above the values listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional operation of
the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions may affect device reliability.

Table 11 Absolute Maximum Rating Parameters

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

ition

Junction temperature T, SR |-40 |- 115 °C |-

Storage temperature Tst SR|-40 |- 125 °C |-

Voltage on power supply pin {Vppp SR |-0.3 |- 6 \% -

with respect to Vggp

Voltage on digital pins with |V, SR |-0.5 |- Vppp + 0.5 |V whichever

respect to Vggp? or max. 6 is lower

Voltage on P2 pins with Vw2 SR [-0.3 |- Vppp + 0.3 |V -

respect to Vggp?

Voltage on analog input pins |V -05 |- Vopp + 0.5 |V whichever

with respect to Vggp Varer SR or max. 6 is lower

Input current on any pin In SR [-10 |- 10 mA |-

during overload condition

Absolute maximum sumofall |, SR |-50 |— +50 mA |-

input currents during overload

condition

1) Excluding port pins P2.[1,2,6,7,8,9,11].

2) Applicable to port pins P2.[1,2,6,7,8,9,11].

Data Sheet 42 V1.3, 2016-10
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Electrical Parameter

Vppp | YooP

il
ﬂ%

7
b d

GND

GND
( \_ESD Pad
Figure 11 Input Overload Current via ESD structures

Table 13 and Table 14 list input voltages that can be reached under overload conditions.
Note that the absolute maximum input voltages as defined in the Absolute Maximum
Ratings must not be exceeded during overload.

Table 13 PN-Junction Characterisitics for positive Overload
Pad Type loy =5 mA
Standard, High-current, |V,y=Vppe + 0.5V
AN/DIG_IN Va = Vopp + 0.5V
Varer = Vopp + 0.5V
P2.[1,2,6:9,11] Vinez2 = Vopp + 0.3 V
Table 14 PN-Junction Characterisitics for negative Overload
Pad Type loy =5 mA
Standard, High-current, |V,y=Vgs-05V
AN/DIG_IN Van =Vss-0.5V
Varer = Vss -0.5V
P2.[1,2,6:9,11] Vinpz = Vgs - 0.3V
Data Sheet 44 V1.3, 2016-10
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Electrical Parameter

CH7
Vain SAR
. Converter
CHO L, Vier
A
VREFGND o VREFINT
e g EF
> | > > v
VSS o 8 AREF
Internal
Vopin/ VDD Reference
VDDext
CHNR REFSEL AREF
MC_VADC_AREFPATHS

Figure 12 ADC Voltage Supply
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Electrical Parameter

3.2.3 Out of Range Comparator (ORC) Characteristics

The Out-of-Range Comparator (ORC) triggers on analog input voltages (V,,,) above
Vpopp 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.

Table 18 Out of Range Comparator (ORC) Characteristics (Operating
Conditions apply; Vppp = 3.0V -5.5V; C_ = 0.25pF)

Parameter Symbol Values Unit | Note / Test Condition
Min. | Typ. |Max.
DC Switching Level |Vop. CC |- - 180 |mV |Van2Vppe + Vope
Hysteresis Vouys CC |15 |- 54 mv
Always detected topop CC | 103 |- - ns | Van= Vppp + 150 mV
Overvoltage Pulse 88 |— _ ns | Van = Vopp + 350 mV
Never detected toron CC |- - 21 ns | Van= Vppp + 150 mV
Overvoltage Pulse _ _ 11 ns | Van = Vipp + 350 mV
Detection Delay tooo CC |39 |- 132 |ns |[Vun 2 Vppe + 150 mV
31 |- 121 |ns |Van = Vppe + 350 mV
Release Delay toro CC |44 |- 240 |ns | Van<Vppp; Vppp =5V
57 |- 340 |ns | Vun< Voo Voop = 3.3V
Enable Delay toep CC |- - 300 |ns |ORCCTRL.ENORCx=1
g :
2y ] \ 1
Voop * {5 *
v, _ORCXAIN / ) \
ORCx.OUT .
— topp [+ —| torp [+

Figure 13 ORCx.OUT Trigger Generation

Data Sheet 54 V1.3, 2016-10
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3.25 Temperature Sensor Characteristics

Electrical Parameter

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

characterization.

Table 20 Temperature Sensor Characteristics

Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
Measurement time tyCC |- - 10 ms
Temperature sensorrange |Tgg SR |-40 |- 115 °C
Sensor Accuracy? Trsa. |6 - 6 °C |T;>20°C
cc 10 |- 10 °C |0°C<T,<20°C
- -/+8 |- °C |T,<0°C
Start-up time trssT SR |- - 15 ps
1) The temperature sensor accuracy is independent of the supply voltage.
Data Sheet 57 V1.3, 2016-10
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Electrical Parameter

External Clock
Source
Direct Input Mode

e

not connected O

A

\%

VIHBX_max
put gl Nolta9®
n

ViHBX_min -
VILBX_max

Vss 4
VILBXﬁm\n

»
t
Figure 16  Oscillator in Direct Input Mode
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Electrical Parameter

3.2.8 Flash Memory Parameters

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

characterization.
Table 25 Flash Memory Parameters
Parameter Symbol Values Unit Note /
Min. | Typ. | Max. Test Condition
Erase time per terase CC 6.8 |71 |7.6 ms
page / sector
Program time per tpser CC 102 |152 |204 |ps
block
Wake-Up time twu CC - 32.2 |- us
Read time per word |t, CC - 50 |- ns
Data Retention Time |tgzer CC 10 |- - years |Max. 100 erase /
program cycles
Flash Wait States ¥ | Nyyspiasy CC fuclk = 8 MHz

fucLk = 16 MHz
fucLk = 32 MHz
fucLk = 48 MHz

Erase Cycles Neeye CC - - 5*10* | cycles | Sum of page and
sector erase cycles

N PR, OO
NN O
W[IN|F,| O

Total Erase Cycles Nigcye CC |- - 2*10° | cycles

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.

Data Sheet 68 V1.3, 2016-10
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Electrical Parameter

Table 26 Power-Up and Supply Threshold Parameters (Operating Conditions
apply) (cont'd)
Parameter Symbol Values Unit |Note/
Min. Typ. | Max. Test Condition

Vppp brownout reset | Vpppgo CC | 1.55 162 |1.75 |V calibrated, before

voltage user code starts
running

Vppp Voltage to Vppppa CC |- 10 |- \Y,

ensure defined pad

states

Start-up time from tssw SR - 260 |- us Time to the first

power-on reset user code
instruction®

BMI program time tswi SR - 8.25 |- ms | Time taken from a
user-triggered
system reset after
BMI installation is
is requested

1) A capacitor of at least 100 nF has to be added between V,, and Vggp to fulfill the requirement as stated for

this parameter.

2) 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.

3) This values does not include the ramp-up time. During startup firmware execution, MCLK is running at 48 MHz
and the clocks to peripheral as specified in register CGATSTATO are gated.

50V — —
VDDP
Figure 23 Supply Threshold Parameters
Data Sheet 72 V1.3, 2016-10
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Table 32 USIC SSC Slave Mode Timing

Electrical Parameter

Parameter

Symbol

Values

Min.

Typ. | Max.

Unit

Note /
Test Conditio
n

Select input DX2 hold after
last clock input DX1 receive
edge?

—+
iy
[

17

ns

Receive data input
DXO0/DX[5:3] setup time to
shift clock receive edge®

21

ns

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

15

ns

Data output DOUT[3:0] valid
time

—+
iy
N

- 71

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).
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Master Mode Timing
— tl |——— — tz
ggﬁgxompm Inactive! Active Inactive
Clock Output ZFirstTransmit x Receive Transmit x Last Receive
SCLKOUT Edge Edge Edge Edge
— ts t3
Data Output ’
DOUT[3:0] .
Data Input - - Data o o = o Daia ——
DXODX[5:3] o m e VA A VAN A
Slave Mode Timing
tio = — 1,
g;lze(:t InpUt Inactive, Active ) Inactive
Clock Input First Transmit / Transmit \ Last Receive
DX1 Edge Edge Edge
— - —— t12 [
— g -
- - - - - - - - - - - - .- - -
Data Input " Data a N Data 2
DXODX[5:3] o e VAT e \VAD A
— - [14 — t“
Data Output
DOUT[3:0]
Transmit Edge: with this clock edge transmit data is shifted to transmit data output
Receive Edge: with this clock edge receive data at receive data input is latched
Drawn for BRGH.SCLKCFG = 00g. Also valid for for SCLKCFG = 01g with inverted SCLKOUT signal
USIC_SSC_TMGX.VSD
Figure 25 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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Electrical Parameter

3.3.6.2 Inter-IC (lIC) Interface Timing

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

Table 33 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 |tg 4.7 - - ps
CC/SR

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

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

START condition CC/SR

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

START condition CC/SR

Set-up time for STOP tg 4.0 - - ps

condition CC/SR

Bus free time betweena |t 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.

Data Sheet 79 V1.3, 2016-10
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Figure 32 PG-LQFP-64-26
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