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"Embedded - Microcontrollers" refer to small, integrated
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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.
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Active
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27
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FLASH
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1.8V ~ 5.5V
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Internal
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40-VFQFN Exposed Pad
PG-VQFN-40-13

https://www.e-xfl.com/product-detail/infineon-technologies/xmc1301q040f0008abxumal

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/xmc1301q040f0008abxuma1-4402267
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

o~ .. XMC1300 AB-Step
< Infineon XMC1000 Family

Table of Contents

Table of Contents

1 Summary of Features .......... ... 8
11 Ordering Information .. ......... ... 10
1.2 DEVICE TYPES .« vttt 10
1.3 Device Type Features .. ....... ...ttt 12
1.4 Chip Identification Number ......... ... .. ... . . . . 12
2 General Device Information ............ . ... . .. . i 16
2.1 Logic Symbols . .. ... 16
2.2 Pin Configuration and Definition. . . ........ ... ... ... ... . . ... ... 18
221 Package Pin Summary ............ . . i 22
2.2.2 Port I/0O Function Description . . .. ........ .. i 25
2.23 Hardware Controlled I/O Function Description . .................. 27
3 Electrical Parameters . .......... ..t 33
3.1 General Parameters .. ... 33
3.1.1 Parameter Interpretation . .......... ... .. ... 33
3.1.2 Absolute Maximum Ratings . .. ...t 34
3.1.3 Pin Reliability in Overload ........... ... ... i, 35
3.1.4 Operating Conditions . . ... ... e e 37
3.2 DC Parameters ... ... 38
3.21 Input/Output Characteristics . ............. .. 38
3.2.2 Analog to Digital Converters (ADC) . ... ...t 42
3.2.3 Out of Range Comparator (ORC) Characteristics ................. 46
3.24 Analog Comparator Characteristics . .......................... 48
3.25 Temperature Sensor Characteristics .......................... 49
3.2.6 Power Supply CUITENt . . . ... 50
3.2.7 Flash Memory Parameters . ............otiiiiieenn 55
3.3 AC Parameters . . ... ... 56
3.3.1 Testing Waveforms .. ... 56
3.3.2 Power-Up and Supply Monitoring Characteristics . ............... 57
3.3.3 On-Chip Oscillator Characteristics . ... 59
334 Serial Wire Debug Port (SW-DP) Timing . ...................... 61
3.35 SPD Timing Requirements . ........... .ot 62
3.3.6 Peripheral Timings . ... ... . 63
3.36.1 Synchronous Serial Interface (USIC SSC) Timing .............. 63
3.3.6.2 Inter-IC (IIC) Interface Timing . ............. .. ..., 66
3.3.6.3 Inter-IC Sound (lIS) Interface Timing ........................ 68
4 Package and Reliability .. ........ ... . . 70
4.1 Package Parameters . . ......... . 70
411 Thermal Considerations . . ......... ... i 70
4.2 Package Outlines . . ... 72
Data Sheet 5 V1.9, 2017-03

Subject to Agreement on the Use of Product Information



o~ .. XMC1300 AB-Step
< Infineon XMC1000 Family

Summary of Features

« Configurable pad hysteresis

On-Chip Debug Support

« Support for debug features: 4 breakpoints, 2 watchpoints
« Various interfaces: ARM serial wire debug (SWD), single pin debug (SPD)

11 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
e <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 XMC1300 please contact your sales representative or local
distributor.

This document describes several derivatives of the XMC1300 series, some descriptions
may not apply to a specific product. Please see Table 1.

For simplicity the term XMC1300 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 XMC1300 Device Types

Derivative Package Flash SRAM
Kbytes Kbytes

XMC1301-T016F0008 PG-TSSOP-16-8 8 16

XMC1301-T016F0016 PG-TSSOP-16-8 16 16

XMC1301-T016F0032 PG-TSSOP-16-8 32 16

XMC1301-T016X0008 PG-TSSOP-16-8 8 16

XMC1301-T016X0016 PG-TSSOP-16-8 16 16

XMC1302-T016X0008 PG-TSSOP-16-8 8 16

Data Sheet 10 V1.9, 2017-03
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Summary of Features

Table 4 XMC1300 Chip Identification Number
Derivative Value Marking
XMC1301-T016F0008 00013032 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00003000 201EDO083,
XMC1301-T016F0016 00013032 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00005000 201EDO083,
XMC1301-T016F0032 00013032 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00009000 201EDO083,
XMC1301-T016X0008 |00013033 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00003000 201EDO083,,
XMC1301-T016X0016 |00013033 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00005000 201EDO083,
XMC1302-T016X0008 |00013033 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00003000 201EDO083,
XMC1302-T016X0016 |00013033 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00005000 201EDO083,,
XMC1302-T016X0032 |00013033 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00009000 201EDO083,,
XMC1302-T028X0016 |00013023 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00005000 201EDO083,
XMC1301-T038F0008 00013012 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00003000 201EDO083,
XMC1301-T038F0016 00013012 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00005000 201EDO083,,
XMC1301-T038F0032 00013012 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00009000 201EDO083,,
XMC1301-T038X0032 |00013013 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00009000 201EDO083,
XMC1301-T038F0064 00013012 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00011000 201EDO083,
XMC1302-T038X0016 |00013013 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00005000 201EDO083,,
XMC1302-T038X0032 |00013013 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00009000 201EDO083,,
XMC1302-T038X0064 |00013013 01FFOOFF 0O0001FF7 0000900F AB
00000C00 00001000 00011000 201EDO083,
Data Sheet 13 V1.9, 2017-03
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Table 4 XMC1300 Chip Identification Number (cont'd)

Derivative Value Marking

XMC1302-Q040X0128 | 00013043 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00021000 201EDO083,,

XMC1302-Q040X0200 |00013043 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00033000 201EDO083,,
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General Device Information

2 General Device Information

This section summarizes the logic symbols and package pin configurations with a
detailed list of the functional I/O mapping.

2.1 Logic Symbols
Voor  Vssp Voop  Vssp
(2 (2 (1) (1)
— Port O — Port 0
16 bit 12 bit
— Port 1 — Port 1
XMC13XX 6 bit XMC13XX 4 hit
TSSOP-38 i Port 2 TSSOP-28 — Port 2
4 bit 4 bit
3: Port 2 3: Port 2
8 bit 6 bit

Voop  Vssp
) @)

XMC13XX

TSSOP-16 3 bit

Figure 2 XMC1300 Logic Symbol for TSSOP-38, TSSOP-28 and TSSOP-16

Data Sheet 16 V1.9, 2017-03
Subject to Agreement on the Use of Product Information



(infineon

XMC1300 AB-Step

XMC1000 Family

General Device Information

Vi V
Vob Vss Vpop Vssp boP SsP
@ (1)
@ O @ @ ‘
Port O
Port 0 K—>
— 16 bit 10 bit
Port 1
(— Portd " 4bi
XMC 1300 7 bit XMC1300 4 bit
VQFN-24 Port 2
VQFN-40 (—— Port 2 “— 4 bit
4 bit
Port 2
P 2
(—— Port 1 4 it
8 bit
Figure 3 XMC1300 Logic Symbol for VQFN-24 and VQFN-40
Data Sheet 17 V1.9, 2017-03

Subject to Agreement on the Use of Product Information



o~ .. XMC1300 AB-Step
< Infineon XMC1000 Family

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 4 XMC1300 PG-TSSOP-38 Pin Configuration (top view)

Data Sheet 18 V1.9, 2017-03
Subject to Agreement on the Use of Product Information



Gafineon.

XMC1300 AB-Step

XMC1000 Family

General Device Information

Table 6 Package Pin Mapping (cont'd)
Function | VQFN |TSSOP | TSSOP |VQFN |TSSOP |Pad Notes
40 38 28 24 16 Type
P0.7 30 24 17 18 10 STD_IN
ouT
P0.8 33 27 18 19 11 STD_IN
ouT
P0.9 34 28 19 20 12 STD_IN
ouT
P0.10 35 29 20 - - STD_IN
ouT
PO.11 36 30 - - - STD_IN
ouT
P0.12 37 31 21 21 - STD_IN
ouT
P0.13 38 32 22 22 - STD_IN
ouT
P0.14 39 33 23 23 13 STD_IN
ouT
P0.15 40 34 24 24 14 STD_IN
ouT
P1.0 22 16 12 14 - High
Current
P1.1 21 15 11 13 - High
Current
P1.2 20 14 10 12 - High
Current
P1.3 19 13 9 11 - High
Current
P1.4 18 12 - - - High
Current
P1.5 17 11 - - - High
Current
P1.6 16 - - - - STD_IN
ouT
P2.0 1 35 25 1 15 STD_IN
OUT/AN
Data Sheet 23 V1.9, 2017-03
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Electrical Parameters

3.1.3 Pin Reliability in Overload

When receiving signals from higher voltage devices, low-voltage devices experience
overload currents and voltages that go beyond their own IO power supplies specification.

Table 12 defines overload conditions that will not cause any negative reliability impact if
all the following conditions are met:

« full operation life-time is not exceeded
e Operating Conditions are met for

— pad supply levels (Vppp)

— temperature
If a pin current is outside of the Operating Conditions but within the overload
conditions, then the parameters of this pin as stated in the Operating Conditions can no
longer be guaranteed. Operation is still possible in most cases but with relaxed
parameters.

Note: An overload condition on one or more pins does not require a reset.

Note: A series resistor at the pin to limit the current to the maximum permitted overload
current is sufficient to handle failure situations like short to battery.

Table 12 Overload Parameters
Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
Input current on any portpin |lo, SR |-5 - 5 mA
during overload condition
Absolute sum of all input lovs SR |- - 25 mA
circuit currents during
overload condition

Figure 10 shows the path of the input currents during overload via the ESD protection
structures. The diodes against Ve and ground are a simplified representation of these
ESD protection structures.

Data Sheet 35 V1.9, 2017-03
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Electrical Parameters

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 i SR|2.0 - 30 |V SHSCFG.AREF =114
(internal reference) CALCTR.CALGNSTC
=0Cy
3.0 - 55 |V SHSCFG.AREF = 104
Supply voltage range | Vpp ext 3.0 - 55 |V SHSCFG.AREF = 004
(external reference) SR
Analog input voltage  [V,n SR | Vggp |- Vope |V
range -0.05 +
0.05
Auxiliary analog Veerano | Vssp |- 1.0 |V GOCHO
reference ground SR -0.05
Veep |— 02 |V G1CHO
- 0.05
Internal reference Veerint 5 \%
voltage (full scale CcC
value)
Switched capacitance |C,ns CC |- 12 |2 pF | GNCTRxz.GAINy =00y
of an analog input (unity gain)
- 12 |2 pF |GNCTRxz.GAINy =01,
(gain g1)
- 45 |6 pF | GNCTRxz.GAINy =104
(gain g2)
- 45 |6 pF | GNCTRxz.GAINy=11,
(gain g3)
Total capacitance of |C,r CC |— - 10 pF
an analog input
Total capacitance of | Carerr - - 10 pF
the reference input CcC
Data Sheet 42 V1.9, 2017-03
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Table 21 Power Supply Parameters; Vppp = 5V

Electrical Parameters

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

Sleep mode current loppsp CC |- 1.8 - mA 32/64

Periphere_tls clock disabled 1.7 j mA 24 /48

Flash active

fMCLK / fPCLK in MHZS) 1.6 - mA 16/32
15 - mA 8/16
1.4 - mA 1/1

Sleep mode current lpppsr CC |- 1.2 - mA 32/64

Peripherals clock disabled 11 j mA 24148

Flash powered down

fMCLK / fPCLK in MHz® 1.0 - mA 16/32
0.8 - mA 8/16
0.7 - mA 1/1

Deep Sleep mode current” | Ipppps CC | - 0.24 |- mA

Wake-up time from Sleepto |tgs4 CC |- 6 - cycles

Active mode®

Wake-up time from Deep |tpsa CC |- 280 |- psec

Sleep to Active mode®

1) The typical values are measured at T, = + 25 °C and VDDP =5 V.
2) CPU and all peripherals clock enabled, Flash is in active mode.

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

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

Data Sheet
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Electrical Parameters

Figure 15 shows typical graphs for sleep mode current for Vypp = 5V, Vppp = 3.3V, Vpppe
= 1.8V across different clock frequencies.

1.4

1.2
) —
8

L(may O =l

0.6 @D DP S R
0.4 5V/3.3V/1.8V
0.2

0 T T T T 1

1/1  8/16 16/32 24/48 32/64
MCLK / PCLK (MHz)

Condition:
1.TA = +25°C

Figure 15 Sleep mode, peripherals clocks disabled, Flash powered down:
Supply current IDDPSR over Supply VOItage VDDP for different clock frequencies
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Electrical Parameters

3.2.7 Flash Memory Parameters

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

characterization.
Table 23 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 ¥ | Nyyspasy CC|O0 |0 0 fucLk = 8 MHz
0 1 fucik = 16 MHz
1 1.3 |2 fuclk =32 MHz
Fixed Flash Wait Newseiasn | O 1 NVM_CONFIGL.FI
States configured in SR XWS =1,
bit fucik < 16 MHz
NVM_NVMCONF.WS 11 1 NVM_CONFIGL.FI
XWS = 1g,
16 MHz < fyc ¢ <
32 MHz
Erase Cycles Necye CC - - 5*10* | cycles | Sum of page and
sector erase cycles
Total Erase Cycles N7gcye 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 55 V1.9, 2017-03
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Electrical Parameters

3.3.2 Power-Up and Supply Monitoring Characteristics

Table 24 provides the characteristics of the power-up and supply monitoring in

XMC1300.

The guard band between the lowest valid operating voltage and the brownout reset

threshold provides a margin for noise immunity and hysteresis. The electrical

parameters may be violated while Vpp is outside its operating range.

The brownout detection triggers a reset within the defined range. The prewarning

detection can be used to trigger an early warning and issue corrective and/or fail-safe

actions in case of a critical supply voltage drop.

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

Table 24 Power-Up and Supply Monitoring Parameters (Operating Conditions
apply)

Parameter Symbol Values Unit |Note/

Test Condition

Min. Typ. | Max.

Vppp ramp-up time | tgawpur SR | Vope! |~ 10" |ps
VDDPrise

Vppp Slew rate Svpppop SR |0 - 0.1 |Vl/us |Slope during
normal operation

Svobopio SR |0 - 10 V/us | Slope during fast
transient within +/-
10% of Vppp

Svbpprise SR |0 - 10 V/us | Slope during
power-on or
restart after
brownout event

Svooprar? SR |0 - 0.25 |V/us |Slope during
supply falling out
of the +/-10%
limits?

Vppp Prewarning Vppppw CC | 2.1 225 |24 |V ANAVDEL.VDEL_
voltage SELECT = 00g4
2.85 3 3.15 |V ANAVDEL.VDEL_
SELECT =014
4.2 4.4 |4.6 \% ANAVDEL.VDEL _
SELECT = 104
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Electrical Parameters

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 29 USIC SSC Master Mode Timing

Parameter Symbol Values Unit |Note/
Test Condition

Min. Typ. | Max.
SCLKOUT master clock |t; «x CC |62.5 - - ns
period

Slave select output SELO
active to first SCLKOUT
transmit edge

CC |80 - - ns

—
iy

—

Slave select output SELO
inactive after last
SCLKOUT receive edge

Data output DOUT[3:0]
valid time

, CC |0 - - ns

—

, CC|-10 - |10 ns

Receive data input t, SR |80 - - ns
DXO0/DX[5:3] setup time to
SCLKOUT receive edge

Data input DX0/DX[5:3]
hold time from SCLKOUT
receive edge

—
a

SR |0 - - ns

Data Sheet 63 V1.9, 2017-03
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Table 30 USIC SSC Slave Mode Timing

Electrical Parameters

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note /
Test Condition

DX1 slave clock period

tcik SR

125

ns

Select input DX2 setup to
first clock input DX1 transmit
edge?

t, SR

10

ns

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

t, SR

10

ns

Receive data input
DX0/DX[5:3] setup time to
shift clock receive edge?

t, SR

10

ns

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

—

13 SR

10

ns

Data output DOUT[3:0] valid
time

—

1a CC

80

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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SDA

SCL

SDA

SCL

Figure 23 USIC IIC Stand and Fast Mode 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 33 USIC IIS Master Transmitter Timing

Parameter Symbol Values Unit | Note/
Min. Typ. |Max. Test Condition
Clock period t,CC |2y |- - ns [Vppp23V
Ak |- - ns |Vppp<3V
Clock HIGH t, CC 0.35x |- - ns
t1min
Clock Low t; CC 0.35x |- - ns
t1min
Hold time t, CC 0 - - ns
Clock rise time t; CC - - 0.15x |ns
t1min
Data Sheet 68 V1.9, 2017-03
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Package and Reliability
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