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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"

Active

ARM® Cortex®-M0

32-Bit Single-Core

32MHz

12C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, I12S, POR, PWM, WDT
27

64KB (64K x 8)

FLASH

16K x 8

1.8V ~ 5.5V

A/D 16x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

40-VFQFN Exposed Pad
PG-VQFN-40-13
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Summary of Features

Table 4 XMC1300 Chip Identification Number (cont'd)
Derivative Value Marking
XMC1302-T038X0128 |00013013 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00021000 201EDO083,,
XMC1302-T038X0200 |00013013 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00033000 201EDO083,,
XMC1301-Q024F0008 | 00013062 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00003000 201EDO083,,
XMC1301-Q024F0016 |00013062 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00005000 201EDO083,
XMC1302-Q024F0016 |00013062 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00005000 201EDO083,,
XMC1302-Q024F0032 | 00013062 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00009000 201EDO083,,
XMC1302-Q024F0064 | 00013062 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00011000 201EDO083,,
XMC1302-Q024X0016 |00013063 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00005000 201EDO083,
XMC1302-Q024X0032 |00013063 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00009000 201EDO083,,
XMC1302-Q024X0064 |00013063 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00011000 201EDO083,,
XMC1301-Q040F0008 | 00013042 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00003000 201EDO083,,
XMC1301-Q040F0016 |00013042 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00005000 201EDO083,
XMC1301-Q040F0032 | 00013042 01CFOOFF 00001FF7 0000100F AB
00000C00 00001000 00009000 201EDO083,,
XMC1302-Q040X0016 |00013043 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00005000 201EDO083,,
XMC1302-Q040X0032 |00013043 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00009000 201EDO083,,
XMC1302-Q040X0064 |00013043 01FFOOFF 00001FF7 0000900F AB
00000C00 00001000 00011000 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
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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
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General Device Information

VSSP |:
VDDP |:
Pog| |
Po9| |
PO.10 | |
PO11 | |
Po12 | |
PO.13 | |
PO.14 | |
P0.15 | |
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Figure 8 XMC1300 PG-VQFN-40 Pin Configuration (top view)
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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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General Device Information

Control Logic

/)

A4
PAD v
Input O ooP
Input n
HWIO
HWI1 Pl

SW
i
ALTn I
HWOO0
HWO1
\

GND
J\ J

Figure 9 Simplified Port Structure

Pn.y is the port pin name, defining the control and data bits/registers associated with it.
As GPIO, the port is under software control. Its input value is read via Pn_IN.y, Pn_OUT
defines the output value.

Up to seven alternate output functions (ALT1/2/3/4/5/6/7) can be mapped to a single port
pin, selected by Pn_IOCR.PC. The output value is directly driven by the respective
module, with the pin characteristics controlled by the port registers (within the limits of
the connected pad).

The port pin input can be connected to multiple peripherals. Most peripherals have an
input multiplexer to select between different possible input sources.

The input path is also active while the pin is configured as output. This allows to feedback
an output to on-chip resources without wasting an additional external pin.

Please refer to the Port I/O Functions table for the complete Port I/O function mapping.

Data Sheet 26 V1.9, 2017-03
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Table 9

Port 1/0 Functions (cont'd)

Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 Input Input Input Input Input Input Input Input Input Input
P0.14 BCCuUo. CCU80. |USICO_C |uUsICco_C POSIFO. USICO_C (uUsICO_C
ouT7 OuT31 HO.DOUT [HO.SCLK IN1B HO.DX0A [HO.DX1A
0 ouT
P0.15 BCCUO. CCu80. |USICO_C |UsICOo_C POSIFO. usico_cC
ouTs OuT30 HO.DOUT |H1.MCLK IN2B H0.DX0B
0 ouT
P10 BCCUO. [CCu40. CCU80. [|ACMP1. |USICO_C POSIFO. usico_C
OuTo ouTo OouT00 ouT HO0.DOUT IN2A HO.DX0C
0
P11 VADCO. |CCU40. CCU80. |USICO_C |usICOo_C POSIFO. USICO_C [USICO_C |usICOo_C
EMUX00 (OUT1 ouTo1 HO.DOUT [H1.SELO IN1A HO.DX0OD [HO.DX1D [H1.DX2E
0 0
P12 VADCO. |CCU40. CCU80. |ACMP2. |USICO_C POSIFO. usIco_C
EMUX01 [OUT2 OuT10 ouT H1.DOUT INOA H1.DX0B
0
P13 VADCO. [CCU40. CCu80. |USICO_C |UsIC0_C USICO_C |UsIC0_C
EMUX02 |OUT3 OouT11 H1.SCLK |H1.DOUT H1.DX0A |H1.DX1A
ouT 0
P14 VADCO. |USICO_C CCU80. |USICO_C |USICO_C UsIco_c |Usico_c
EMUX10 |H1.SCLK ouT20 HO.SELO |H1.SELO HO.DX5E |H1.DX5E
ouT 0 1
P15 VADCO. |USIC0_C BCCUO. [CCU80. [USICO_C |USICO_C usICo_C
EMUX11 [HO.DOUT OuT1 ouT21 HO.SELO [H1.SELO H1.DXSF
0 1 2
P16 VADCO. |USIC0_C USICO_C [BCCUO. |USICO_C |USICO_C usico_C
EMUX12 [H1.DOUT HO.SCLK [OUT2 HO.SELO [H1.SELO HO.DX5F
0 ouT 2 3
P2.0 ERUO. CCU40. |ERUO. CCu80. |USICO_C |UsICOo_C VADCO. ERUO0.0B |USICO_C [USICO_C |USICO_C
PDOUT3 |OUTO GOUT3 0ouT20 HO.DOUT |HO.SCLK GOCH5 0 HO0.DXOE [HO.DX1E |H1.DX2F
0 ouT
P2.1 ERUO. CCU40. |ERUO. CCU80. [USICO_C |USICO_C [ACMP2.I |VADCO. ERUO0.1B |USICO_C |USICO_C |USICO_C
PDOUT2 |OUT1 GOuUT2 ouT21 HO.DOUT |H1.SCLK [NP GOCH6 0 HO.DXOF |H1.DX3A [H1.DX4A
0 ouTt
P2.2 ACMP2.1 |VADCO. ERUO0.0B |USICO_C [USICO_C [USICO_C [ORCO.Al
NN GOCH7 1 HO.DX3A |HO.DX4A [HL.DX5A |N
P23 VADCO. ERUO0.1B |USICO_C [USICO_C [USICO_C [ORCL.AIl
GICHS 1 HO.DX5B |H1.DX3C [HL.DX4C |N
P2.4 VADCO. ERUO0.0A |USICO_C [USICO_C |USICO_C |ORC2.Al
GI1CH6 1 HO.DX3B |HO.DX4B |[H1.DX5B |N
P25 VADCO. ERUO0.1A |USICO_C [USICO_C [USICO_C [ORC3.Al
GI1CH7 1 HO.DX5D |H1.DX3E [H1.DX4E |N
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Electrical Parameters
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Figure 10 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 36 V1.9, 2017-03
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Electrical Parameters

Table 16 Input/Output Characteristics (Operating Conditions apply) (cont'd)
Parameter Symbol Limit Values |Unit |Test Conditions
Min. Max.
Input high voltage on Vs SR |0.7x  |— \Y CMOS Mode
port pins Vopp (5V,33V&22V)
(Standard Hysteresis)
Input low voltage onport |V, 5, SR |- 0.08 x |V CMOS Mode
pins Vopp (5V,3.3V&22V)®
(Large Hysteresis)
Input high voltage on Vg SR |0.85x |— \Y, CMOS Mode
port pins Vopop (5V,33V&22V)H®
(Large Hysteresis)
Rise time on High tueer CC |- 9 ns |50pF@5V?
Current Pad? _ 12 ns 50 pF @ 3.3V
- 25 ns 50 pF @ 1.8 V¥
Fall time on High tuecpr CC |- 9 ns |50pF@5V?
Current Padl) _ 12 ns 50 pF @ 3.3 V3
- 25 ns 50 pF @ 1.8 V¥
Rise time on Standard |t CcC |- 12 ns 50pF @ 5 Vo)
1
Pad? - 15 |ns |S50pF@3.3VO
- 31 ns 50 pF @ 1.8 V7
Fall time on Standard |t CcC |- 12 ns 50 pF @ 5 V°
1
Pad? - 15 |ns |S50pF@3.3V9
- 31 ns 50 pF @ 1.8 V"
Data Sheet 39 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 17 ADC Characteristics (Operating Conditions apply)Y (cont'd)
Parameter Symbol Values Unit | Note / Test Condition
Min. ‘Typ. ‘ Max.
Gain settings Gy CC 1 - GNCTRxz.GAINy =004
(unity gain)
3 — | GNCTRxz.GAINy =014
(gain g1)
6 - | GNCTRxz.GAINy =10,
(gain g2)
12 —  |GNCTRxz.GAINy=11,
(gain g3)
Sample Time tsample CC |3 - - 1/ |Vpp=5.0V
fanc
3 - |- 1/ |Vpp=33V
fanc
30 - - 1/ |Vpp=2.0V
fanc
Sigma delta loop hold |tsp pog 20 - - ps | Residual charge stored
time CcC in an active sigma delta
loop remains available
Conversion time t.cCC |9 1/ |?
in fast compare mode fapc
Conversion time t.;, CC |20 1/ |?
in 12-bit mode fapc
Maximum sample rate |f,;, CC |- - fanc/ |— 1 sample
in 12-bit mode * 42.5 pending
- - fanc/ |— 2 samples
62.5 pending
Conversion time te;oCC |18 1/ |?
in 10-bit mode fapc
Maximum sample rate |f;;o CC |- - fanc/ | — 1 sample
in 10-bit mode 40.5 pending
- - fanc/ | — 2 samples
58.5 pending
Conversion time tgCC |16 1/ |?
in 8-bit mode fanc
Data Sheet 43 V1.9, 2017-03
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Electrical Parameters

Figure 14 shows typical graphs for active mode supply current for Vppp = 5V, Vppp =
3.3V, Vppp = 1.8V across different clock frequencies.

10
9
8 7
7
I(mA) 5 @ |DDPAE 5V/3.3V
4 s IDDPAE 1.8V
3
5 @ms [DDPA D 5V/3.3V/1.8V
,
1
0
11 8/16 16/32 24/48 32/64
MCLK / PCLK (MHz)
Condition:

1. TA=+25°C

Figure 14  Active mode, a) peripherals clocks enabled, b) peripherals clocks
disabled: Supply current Iypps OVer supply voltage Vppp tor gifrerent clock

frequencies

Data Sheet 52 V1.9, 2017-03
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Electrical Parameters

Table 22 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 22 Typical Active Current Consumption
Active Current Symbol Limit | Unit Test Condition
Consumption Values
Typ.

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

PORT, memories, ANATOPY
VADC and SHS | lapeppe | 3-4 mA Set CGATCLRO.VADC to 12
USsICO lusicoone | 0-87 mA Set CGATCLRO0.USICO to 1%
CCU40 lccuaoppe | 0.94 mA Set CGATCLR0.CCU40 to 19
CCu80 lccusoppe | 0-42 mA Set CGATCLR0.CCUS80 to 1%
POSIFO loroooe | 0.26 mA Set CGATCLRO.POSIFO to 15
BCCUO lsccuoppe | 0-24 mA Set CGATCLR0.BCCUO to 17
MATH lyathooe | 0.35 mA Set CGATCLRO.MATH to 1%
WDT lwotooe | 0.03 mA Set CGATCLRO.WDT to 19
RTC lrreppe | 0.01 mA Set CGATCLRO.RTC to 119

1) 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.

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

4) 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

5) Active current is measured with: module enabled, MCLK=PCLK=32 MHz, 1 CCUS8 slice with PWM frequency
at 1500Hz and a period match interrupt used to toggle duty cycle between 10% and 90%

6) Active current is measured with: module enabled, MCLK=32 MHz, PCLK=64MHz, hall sensor mode

7) Active current is measured with: module enabled, MCLK=32 MHz, PCLK=64MHz, FCLK=0.8MHz, Normal
mode (BCCU Clk = FCLK/4), 3 BCCU Channels and 1 Dimming Engine, change color or dim every 1s

8) Active current is measured with: module enabled, MCLK=32 MHz, PCLK=64MHz, tangent calculation in while
loop; CORDIC circular rotation, no keep, autostart; 32-by-32 bit signed DIV, autostart, DVS right shift by 11

9) Active current is measured with: module enabled, MCLK=32 MHz, time-out mode; WLB = 0, WUB =
0x00008000; WDT serviced every 1s

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

Data Sheet 54 V1.9, 2017-03
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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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3.34 Serial Wire Debug Port (SW-DP) Timing
The following parameters are applicable for communication through the SW-DP

Electrical Parameters

interface.
Note: These parameters are not subject to production test, but verified by design and/or
characterization.
Table 27 SWD Interface Timing Parameters(Operating Conditions apply)
Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
SWDCLK high time t1 SR 50 - 500000 |ns |-
SWDCLK low time t, SR 50 - 500000 |ns |-
SWDIO input setup t3 SR 10 - - ns |-
to SWDCLK rising edge
SWDIO input hold t, SR 10 - - ns |-
after SWDCLK rising edge
SWDIO output valid time  |t; CC |- - 68 ns |C_=50pF
after SWDCLK rising edge _ _ 62 ns |C,=30pF
SWDIO output hold time  [t; CC |4 - - ns
from SWDCLK rising edge
- t S—— t -
SWDCLK % \ 7Z \ ZZ \
- t6 -—
SWDIO %
(Output) 5,:
-~ bt
SWDIO )
(Input) i
Figure 21 SWD Timing
Data Sheet 61 V1.9, 2017-03
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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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Electrical Parameters

Table 32 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 t; 0 - - ps
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 |tg 0.6 - - ps

START condition CC/SR

Set-up time for STOP tg 0.6 - - ps

condition CC/SR

Bus free time betweena |t 1.3 - - ps

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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The difference between junction temperature and ambient temperature is determined by
AT = (Pt + Piostar + Piopyn) * Resa

The internal power consumption is defined as

Pt = Vooe x lppp (switching current and leakage current).

The static external power consumption caused by the output drivers is defined as
Piostat = Z((Vopp-Vor) * low) + (VoL x loy)

The dynamic external power consumption caused by the output drivers (P,qpyy) depends
on the capacitive load connected to the respective pins and their switching frequencies.
If the total power dissipation for a given system configuration exceeds the defined limit,
countermeasures must be taken to ensure proper system operation:

* Reduce Vppp, if possible in the system

¢ Reduce the system frequency

* Reduce the number of output pins

* Reduce the load on active output drivers

Data Sheet 71 V1.9, 2017-03
Subject to Agreement on the Use of Product Information



L XMC1300 AB-Step
< Infineon XMC1000 Family

Package and Reliability

4.2 Package Outlines
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