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1.1 Device Overview
The following table lists the available features per device type for the XMC1400 series.

Table 1 Features of XMC1400 Device Types?

Features 2 zlslelelzlslel2[3 |2 8 |3
o |6 |6 |9 |9 |9 |& |9 |9 |9 |9 |9 |&
ez R |22 E 2 Q|2 Q|E
— — (oY} (&} AN AN AN ™ ™ ™ < < <
o o o o o o o o o o o o o
< < < < < < < < < < < < <
— — — — — — — — — — — — i
O |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |
= = = = = = = = = = = = =
X |X |X [X [X |X |X |[X [X [X |X |X |X

CPU frequency |48 MHz

Operating -40 to -40to 105 °C

temperature 85°C

(ambient)

Operating 1.8Vto55V

voltage

Flash options 64, |64, |32, |32, |32, |64, |64, |64, |64, |64, 64, |64, |64,

(Kbytes) 128|128 |64, |64, |64, 128|128 128|128 128|128 |128|128

128|128 128 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
200 | 200 | 200

SRAM (Kbytes) |16 |16 |16 |16 |16 |16 |16 |16 |16 |16 |16 |16 |16

MATH - - 1 1 1 1 1 - - - 1 1 1

S |CCU4 2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2

§ ccus - - 2 2 2 (2 2 |- |- |- |2 |2 |2

=< |POSIF - - 1 1 2 2 2 - - - 2 2 2

% |BCCU T e e e

3

£

uUSIC 2/ |2/ (21 |21 (2] (2] |21 (2] |2/ |2/ (2] |2] |2/
(modules/ |2 |2 |2 |2 (2 |2 |2 |2 |2 |2 |2 |2 |2

§ | channels)

S|Lepts (3 [3 |- |- |- |- |- |- |- |- |3 [3 |3

c

g MultiCAN+ | - - - - - - - 2/ (21 (2] (2] |21 |21

£ | (nodes/ 32 |32 |32 |32 |32 |32

8 MOs)
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Table 1 Features of XMC1400 Device Types® (cont'd)

Features 2 g I8 12 2 3 2 % 3|18 ||
o o o o o o o o o o o o o
¢ TR |o|¢|¢|E |99 o |F | |T
- - [aV} N (s} N N ™ (a2} ™ < < <
o o o o o o o (@) o o (@) o o
< < < < < < < < < < < < <
— i i — — - i — — i i — —
O ©)] @) O @) ) O O [©) @) ©)] [®) )
= |12 |2 |12 |2 |2 |2 |2 |2 |2 |2 |2 |2
X X |X [X |[X |X |X |[X [X [X X |X |X

ADC 2/ |2/ (21 |21 (2] (2] |21 (2] |2/ |2/ (2] |2] |2/
(kernels/ |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12 |12
> gnalog

‘_OU inputs)

& |ACMP - - 3 13 |4 |4 |4 |- |- |- |4 |4 |4

GPIOs 34 |48 |26 |27 |34 |48 |48 |27 |34 |48 |34 (48 |48

GPIs 8 |8 (8 |8 |8 |8 |8 |8 |8 |8 |8 |8 |8

Packages @

T3 2 FI13 3 1583 %133
Zz o |O |2z |2 |z |a |z |z |z |z |z |a
¢ & 8 |o|c|c|é|o|o o oo &
> 9 - > > > - > > > > > |

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

1.2 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
— F: LQFP
e <PPP> package pin count
e <T> the temperature range:
— F:-40°C to 85°C
— X:-40°C to 105°C
e <FFFF> the Flash memory size in Kbytes.

For ordering codes for the XMC1400 please contact your sales representative or local
distributor.

This document describes several derivatives of the XMC1400 series, some descriptions
may not apply to a specific product. Please see Table 2.

For simplicity the term XMC1400 is used for all derivatives throughout this document.

Data Sheet 12 V1.3, 2016-10
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1.3 Device Types

These device types are available and can be ordered through Infineon’s direct and/or

distribution channels.

Table 2 Synopsis of XMC1400 Device Types

Derivative Package Flash Kbytes
XMC1401-Q048F0064 PG-VQFN-48 64
XMC1401-Q048F0128 PG-VQFN-48 128
XMC1401-FO064F0064 PG-LQFP-64 64
XMC1401-F064F0128 PG-LQFP-64 128
XMC1402-T038X0032 PG-TSSOP-38 32
XMC1402-T038X0064 PG-TSSOP-38 64
XMC1402-T038X0128 PG-TSSOP-38 128
XMC1402-T038X0200 PG-TSSOP-38 200
XMC1402-Q040X0032 PG-VQFN-40 32
XMC1402-Q040X0064 PG-VQFN-40 64
XMC1402-Q040X0128 PG-VQFN-40 128
XMC1402-Q040X0200 PG-VQFN-40 200
XMC1402-Q048X0032 PG-VQFN-48 32
XMC1402-Q048X0064 PG-VQFN-48 64
XMC1402-Q048X0128 PG-VQFN-48 128
XMC1402-Q048X0200 PG-VQFN-48 200
XMC1402-Q064X0064 PG-VQFN-64 64
XMC1402-Q064X0128 PG-VQFN-64 128
XMC1402-Q064X0200 PG-VQFN-64 200
XMC1402-F064X0064 PG-LQFP-64 64
XMC1402-F064X0128 PG-LQFP-64 128
XMC1402-F064X0200 PG-LQFP-64 200
XMC1403-Q040X0064 PG-VQFN-40 64
XMC1403-Q040X0128 PG-VQFN-40 128
XMC1403-Q040X0200 PG-VQFN-40 200
XMC1403-Q048X0064 PG-VQFN-48 64
XMC1403-Q048X0128 PG-VQFN-48 128

Data Sheet

13
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General Device Information

Vop Vss Voop Vssp

®
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XMC1400
VQFN-40

Exp. Die Pad
(Vssp)

— Port 0/ XTAL
4 bit

— Po@ 1/ High-current
7 bit

— Port 2 / Analog input
4 bit

K— Port 2 / Analog input

8 hit

Figure 3

Data Sheet
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General Device Information

Vop Vss Voor Vssp

o @O & @
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(Vssp)

(— Port 0/ XTAL
4 bit

Port 1 / High-current
XMC1400 [ 7pit

VQFN-48 .
—> Port 2 / Analog input
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K Por.t 2 / Analog input
8 hit

Figure 4 XMC1400 Logic Symbol for PG-VQFN-48-73
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General Device Information

Table 5 Package Pin Mapping (cont'd)
Function |LQFP |VQFN |VQFN |TSSOP |Pad Type Notes

64, 48 40 38

VQFN

64
P0.9/ 52 40 34 28 STD_INOUT
RTC_ /clock_O
XTAL2
P0.10/ 53 41 35 29 STD_INOUT
XTAL1 /clock _IN
P0.11/ 54 42 36 30 STD_INOUT
XTAL2 [clock_O
P0.12 55 43 37 31 STD_INOUT
P0.13 56 44 38 32 STD_INOUT
P0.14 57 45 39 33 STD_INOUT
P0.15 58 46 40 34 STD_INOUT
P1.0 34 26 22 16 High Current
P11 33 25 21 15 High Current
P1.2 32 24 20 14 High Current
P1.3 31 23 19 13 High Current
P14 30 22 18 12 High Current
P1.5 29 21 17 11 High Current
P1.6 28 20 16 - High Current
P1.7 27 - - - High Current
P1.8 26 - - - STD_INOUT
P2.0 9 3 1 35 STD_INOUT

/AN
P2.1 10 4 2 36 STD_INOUT
/AN

P2.2 11 5 3 37 STD_IN/AN
P2.3 12 6 4 38 STD_IN/AN
P2.4 13 7 5 1 STD_IN/AN
P2.5 14 8 6 2 STD_IN/AN
P2.6 15 9 7 3 STD_IN/AN
pP2.7 16 10 8 4 STD_IN/AN
Data Sheet 27 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

jul

Aliweq 000TONX

uooaul

g

do1S-VvV 00V TONX
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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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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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3.2

3.2.1

DC Parameters

Input/Output Characteristics

Electrical Parameter

Table 16 provides the characteristics of the input/output pins of the XMC1400.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Note: Unless otherwise stated, input DC and AC characteristics, including peripheral
timings, assume that the input pads operate with the standard hysteresis.

Table 16 Input/Output Characteristics (Operating Conditions apply)
Parameter Symbol Limit Values |Unit |Test Conditions
Min. Max.
Output low voltageon  |Vo, CC |- 1.0 \Y lo, =11 mA (5V)
port pins lo,=7mA (3.3V)
(with standard pads) _ 0.4 \V; IOL =5mA (5V)
lo. =3.5mA(3.3V)
Output low voltage on |V, CC |- 1.0 \Y lo, =50 mA (5 V)
high current pads lo. =25 mA (3.3V)
- 032 |V lo, =10 mA (5V)
- 04 |V lo.=5mA (3.3V)
Output high voltage on |V CC |Vppp - |- \ lon =-10mA (5 V)
port pins 1.0 lop =-7mMA (3.3V)
(with standard pads) Voop - | — Vv loy = -4.5 MA (5 V)
0.4 loy =-2.5mMA (3.3V)
Output high voltage on  |Vgp; CC |Vppp- |— \Y loy=-6 MA (5V)
high current pads 0.32
Voop - | — v lon = -8 MA (3.3 V)
1.0
Vooe - | — % low = -4 MA (3.3 V)
0.4
Inputlow voltage onport |V, ps SR |- 0.19x |V CMOS Mode
pins Vooe (5V,33V&22V)
(Standard Hysteresis)
Input high voltage on Viges SR |0.7x |- \Y CMOS Mode
port pins Voop (5V,33V&22V)
(Standard Hysteresis)
Data Sheet 46 V1.3, 2016-10
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Electrical Parameter

Table 16 Input/Output Characteristics (Operating Conditions apply) (cont'd)

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

Input Hysteresis on port |[HYS_ CC |0.08 x |— Y, CMOS Mode (5 V),

pin P2.3 - P2.9% P2 Vopp Standard Hysteresis
0.03 x |— \ CMOS Mode (3.3V),
Vopp Standard Hysteresis
0.02 x |- v CMOS Mode (2.2 V),
Voo Standard Hysteresis
0.35x |0.75 % |V CMOS Mode(5 V),
Vooe | Vooe Large Hysteresis
0.25x |0.75x |V CMOS Mode(3.3 V),
Voor | Vooe Large Hysteresis
0.15x |0.65x |V CMOS Mode(2.2 V),
Voor | Vooe Large Hysteresis

Pin capacitance (digital |C,q CC |- 10 pF

inputs/outputs)

Pull-up currenton port |lpyp CC |- -80 pA | Vigmin BV)

pins -95 |- A Vi BV)
- -50 HA VIH,min (3.3V)
65 |- PA [ ViLme 3:3V)

Pull-down current on lppp CC |- 40 pA ViLmax (B V)

port pins 95 - HA Vikmin (6 V)
- 30 pA ViLmax (33 V)
60 - HA VIH,min (3.3V)

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

except P0.11% T,<105°C

Inputleakage currentfor | 15,5, CC |-10 1 pA 10 <Vy<Vppp,

P0.11% T,<105°C

Voltage on any pin Voo SR |- 0.3 \Y 10)

during Vppp power off

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

pin (excluding P1, Ve

and Vgg)

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

high currrent pins

Data Sheet 48 V1.3, 2016-10
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Electrical Parameter

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)”

Parameter Symbol Values Unit | Note / Test Condition
Min. |Typ. | Max.
Supply voltage range | Vpp iy 2.0 - 3.0 V | SHSCFG.AREF = 11g;
(internal reference) |SR CALCTR.CALGNSTC =
0C,, for gy, = 32 MHz,
12,, for fg, = 48 MHz
3.0 - 55 \Y, SHSCFG.AREF = 104
Supply voltagerange |Vpp o |3.0 - 55 \% SHSCFG.AREF = 004
(external reference) |SR
Analog input voltage |V, SR | Vggp |- Voo |V
range -0.05 +0.05
Auxiliary analog Veereno | Vssp |— 1.0 \Y GOCHO
reference ground® | SR -0.05
Vssp |— 0.2 \Y, G1CHO
-0.05
Internal reference VeerinT 5 \%
voltage (full scale CC
value)
Switched Cans - 1.2 |2 pF | GNCTRxz.GAINy = 00g
capacitance of an CcC (unity gain)
analog input - 1.2 |2 pF | GNCTRxz.GAINy = 01,
(gain g1)
- 45 |6 pF | GNCTRxz.GAINy = 10g4
(gain g2)
- 45 |6 pF | GNCTRxz.GAINy =11,
(gain g3)
Total capacitance of |Canr - - 10 pF
an analog input CcC
Total capacitance of |Cugerr |- - 10 pF
the reference input | CC
Data Sheet 50 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

Figure 18 shows typical graphs for sleep mode current for Vppe = 5V, Vppp = 3.3V,
Vppe = 1.8 V across different clock frequencies.

2.5

20 //
- 15 /

1.0 ——IDDPSR 5V /3.3V / 1.8V
0.5
0.0 T T T T ]
1/1 8/16 16/32 24/48 32/64
MCLK / PCLK (MHz)
Condition:
1.TA=+25°C

Figure 18 Sleep mode, peripherals clocks disabled, Flash powered down:
Supply current Ippsp OVer supply voltage Ve for different clock
frequencies

Data Sheet 65 V1.3, 2016-10
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Electrical Parameter

3.35 SPD Timing Requirements

The optimum SPD decision time between Oz and 1z is 0.75 ps. With this value the
system has maximum robustness against frequency deviations of the sampling clock on
tool and on device side. However it is not always possible to exactly match this value
with the given constraints for the sample clock. For instance for a oversampling rate of
4, the sample clock will be 8 MHz and in this case the closest possible effective decision
time is 5.5 clock cycles (0.69 pus).

Table 30 Optimum Number of Sample Clocks for SPD
Sample | Sampling | Sample |Sample Effective | Remark

Freq. Factor Clocks 0g | Clocks 1 | Decision
TimeY
8MHz |4 1to5 6to 12 0.69 us | The other closest option

(0.81 ps) for the effective
decision time is less robust.

1) Nominal sample frequency period multiplied with 0.5 + (max. number of Oz sample clocks)

For a balanced distribution of the timing robustness of SPD between tool and device, the
timing requirements for the tool are:

« Frequency deviation of the sample clock is +/- 5%
« Effective decision time is between 0.69 us and 0.75 ps (calculated with nominal
sample frequency)
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3.3.6 Peripheral Timings

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

3.3.6.1 Synchronous Serial Interface (USIC SSC) Timing

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

Table 31 USIC SSC Master Mode Timing

Parameter Symbol Values Unit |Note/
Test Condition

Min. Typ. | Max.
SCLKOUT master clock |t CC |4/MCLK |- - ns
period

Slave select output SELO |t; CC |t «/2-28 |- - ns
active to first SCLKOUT
transmit edge

—

Slave select output SELO
inactive after last
SCLKOUT receive edge

Data output DOUTI[3:0]
valid time

, CC |0 - - ns

—

, CC |-28 - |28 |ns

Receive data input t, SR |75 - - ns
DXO0/DX[5:3] setup time to
SCLKOUT receive edge

Data input DX0/DX[5:3] [t; SR |0 - - ns
hold time from SCLKOUT
receive edge

Table 32 USIC SSC Slave Mode Timing

Parameter Symbol Values Unit |Note/
Min. Typ. | Max. Test Conditio
n
DX1 slave clock period tcik SR |4/MCLK | - - ns
Select input DX2 setup to to SR |16 - - ns
first clock input DX1 transmit
edge?
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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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SDA

SCL

SDA

SCL

Figure 26 USIC IIC Timing

3.3.6.3 Inter-IC Sound (lIS) Interface Timing

The following parameters are applicable for a USIC channel operated in IS mode.

Note: Operating Conditions apply.

Table 35 USIC IIS Master Transmitter Timing

Parameter Symbol Values Unit | Note /

Min. Typ. |Max. Test Condition
Clock period t,CC |Myck |- - ns
Clock HIGH t,CC 0.35x |- - ns

tlmin
Clock Low t; CC 0.35x |- - ns

tlmin
Hold time t, CC 0 - - ns
Clock rise time t; CC - - 0.15x |ns

tlmin
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