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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®-M4

32-Bit Single-Core

120MHz

CANbus, EBI/EMI, Ethernet, I12C, LINbus, SPI, UART, USB
DMA, I2S, LED, POR, PWM, WDT
55

1MB (1M x 8)

FLASH

160K x 8

3.13V ~ 3.63V

A/D 24x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP Exposed Pad
PG-LQFP-100-11
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Summary of Features

Flexible CRC Engine (FCE) for multiple bit error detection

On-Chip Memories

16 KB on-chip boot ROM

64 KB on-chip high-speed program memory

64 KB on-chip high speed data memory

32 KB on-chip high-speed communication

1024 KB on-chip Flash Memory with 4 KB instruction cache

Communication Peripherals

Ethernet MAC module capable of 10/100 Mbit/s transfer rates

Universal Serial Bus, USB 2.0 host, Full-Speed OTG, with integrated PHY
Controller Area Network interface (MultiCAN), Full-CAN/Basic-CAN with 3 nodes, 64
message objects (MO), data rate up to 1MBit/s

Six Universal Serial Interface Channels (USIC),providing 6 serial channels, usable as
UART, double-SPI, quad-SPI, IIC, IS and LIN interfaces

LED and Touch-Sense Controller (LEDTS) for Human-Machine interface

SD and Multi-Media Card interface (SDMMC) for data storage memory cards
External Bus Interface Unit (EBU) enabling communication with external memories
and off-chip peripherals

Analog Frontend Peripherals

Four Analog-Digital Converters (VADC) of 12-bit resolution, 8 channels each, with
input out-of-range comparators

Delta Sigma Demodulator with four channels, digital input stage for A/D signal
conversion

Digital-Analogue Converter (DAC) with two channels of 12-bit resolution

Industrial Control Peripherals

Two Capture/Compare Units 8 (CCU8) for motor control and power conversion
Four Capture/Compare Units 4 (CCU4) for use as general purpose timers

Two Position Interfaces (POSIF) for servo motor positioning

Window Watchdog Timer (WDT) for safety sensitive applications

Die Temperature Sensor (DTS)

Real Time Clock module with alarm support

System Control Unit (SCU) for system configuration and control

Data Sheet 9 V1.4, 2016-01
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Summary of Features

Table 4 Flash Memory Ranges (cont'd)
Total Flash Size Cached Range Uncached Range
768 Kbytes 0800 0000, — 0CO00 0000, —-
080B FFFF,, 0COB FFFF,
1,024 Kbytes 0800 0000, — 0CO00 0000, —
080F FFFF, OCOF FFFFy
Table 5 SRAM Memory Ranges
Total SRAM Size |Program SRAM System Data SRAM | Communication
Data SRAM
128 Kbytes 1000 0000, — 2000 0000, — -
1000 FFFF, 2000 FFFF,
160 Kbytes 1000 0000, — 2000 0000, — 3000 0000,, -
1000 FFFF, 2000 FFFF, 3000 7FFF,
Table 6 ADC Channels?
Package VADC GO VADC G1 VADC G2 VADC G3
PG-LQFP-144 CHO..CH7 CHO..CH7 CHO..CH7 CHO..CH7
PG-LFBGA-144
PG-LQFP-100 CHO..CH7 CHO..CH7 CHO..CH3 CHO..CH3

1) Some pins in a package may be connected to more than one channel. For the detailed mapping see the Port

1/0 Function table.

15

Identification Registers
The identification registers allow software to identify the marking.

Table 7 XMC4500 Identification Registers

Register Name Value Marking

SCU_IDCHIP 0004 5002, EES-AA, ES-AA
SCU_IDCHIP 0004 5003, ES-AB, AB

SCU_IDCHIP 0004 5004, AC

JTAG IDCODE 101D B083, EES-AA, ES-AA

JTAG IDCODE 101D B083, ES-AB, AB

JTAG IDCODE 401D B083,, AC

Data Sheet 13 V1.4, 2016-01
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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

Varer Vaenp Vopa Vssa  Vooc Voop Vss

“@ o o0 ¢ 6 Qo

Exp. Die Pad
Vear (1) —— — e
RTC_XTAL1 —» — (D Vsso
RTC_XTAL2 <+—]
Port 0
HIB_IO_0 <+—» — 16 bit
HIB_IO 1 <+—» Port 1
16 bit
XTALL —»
Port 2
XTAL2 <— K—>
16 bit
USB_DP <«—»
— Port 3
USB_DM <+—» — 16 bit
VBUS — ]
¢ , Port 4
8 bit
Port 14 ——
. Port 5
14 bit K—> 12 bit
Port 15 ——
: Port 6
12 K—>
ST
PORST TCK JTAG ETM/SWD
3 bit 5/ 1 bit
TMS | ] via Port Pins
Figure 2 XMC4500 Logic Symbol PG-LQFP-144
Data Sheet 14 V1.4, 2016-01
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General Device Information

Varer Vaenp Vopa Vssa  Vooc Voor Vss

“@ o o0 6 6 ©

Vear (1) 1
RTC_XTAL1 —» — (1) Vsso
RTC_XTAL2 <+—
¢ A Port 0
HIB_IO 0 <—¥ 16 bit
HIB_IO_1 <—¥ Port 1
: : 16 bit
XTALL —»
Port 2
XTAL2 <— —
16 bit
<>
USB_DP — Port 3
USB DM <+ 16 bit
VBUS —
¢ \ Port 4
8 bit
Port 14 ——
. Port 5
14 bit K——) 12 bit

Port15 ——

12 bit (—— Port6

1 T ﬁ ﬁ 7 bit
PORST TCK JTAG ETM/SWD
3 hit 5/1 bit
TMS L ] via Port Pins
Figure 3 XMC4500 Logic Symbol PG-LFBGA-144
Data Sheet 15 V1.4, 2016-01
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General Device Information

A VSS |vDDC| P0.2 P03 P05 P06 P36 P08 P41 P18 | VDDP] VSS | A

B | VDDP| P31 P32 | P010 | PO4 P35 P07 P40 P16 P17 P19 JvDDC| B

Cc P30 | P313 | PO.1 P00 | PO13 | PO15| P44 P46 P47 P14 | P12 P13 C

UsSB_D

D M7 P312 | P311| P09 | P0O12 | P314 | P315| P45 P10 P15 | PL11 | PL10| D
uUsB D

E P_ VBUS| P38 P37 | PQ11 | PO14 | P34 P42 P11 | PL14 | PL12|PL13| E

RTC_X|RTC_X| HIB_I | HIB_I

F a2 | T 01 0.0 P39 | P310| P33 P43 P6.1 P64 P65 P66 F

G | VBAT| P153 | P155 | P154 | P156 | P157 | TMS TCK P63 P6.0 |PORSTI PL15| G

H | P152 |[P1415|P14.14|P14.13] P510 | P58 P52 P51 P50 P62 |XTALL|XTAL2Z| H

J |P1412| P147 | P146 | P143 | P511 | P215 ) P57 P55 P26 P53 P20 JVSSO] J

K | P144 | P145 | P142 |P1515|P15.12| P59 | P214 | P56 P27 P54 | P22 P21 K

L | VDDA| P141 | P140 |P1514| P149 | P159 | P212 | P210 | P28 P24 | P23 | VDDP| L

M | VSSANVAGND|VAREHP15.13| P148 | P158 | P213 | P211 ]| P29 P25 JvDDC| VSS M

1 2 3 4 5 6 7 8 9 10 11 12
XMC4500- (top view)

Figure 6 XMC4500 PG-LFBGA-144 Pin Configuration (top view)

Data Sheet 18 V1.4, 2016-01
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Table 11 Port I/O Functions (cont’d)
Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 HWOO0 HWO1 HWIO HWI1 Input Input Input Input Input Input Input Input
P15 CAN. uoco. ccuso. ccusl. uoco. uoco. uoco. CAN. ERUO. ERUL CCuAal. DSD.
N1_TXD DoUTo ouTz3 ouT1o DOoUTO HWINO DX0A NO_RXDA 2A0 0A0 IN1C DINZB
P16 uoco. - EBU. SDMMC. EBU. DSD.
SCLKOUT DATA1_OUT AD10 DATAL_IN D10 DIN2A
P17 uoco. DSD. SDMMC. EBU. SDMMC. EBU. DSD.
pouTo MCLK2 DATAZ_OUT AD11 DATAZ_IN D11 MCLK2A
P18 uoco. DSD. SDMMC. EBU. SDMMC. EBU. CAN. DSD.
SELOL MCLK1 DATA4_OUT AD12 DATA4_IN D12 N2_RXDA MCLK1A
P19 CAN. EBU. SDMMC. EBU. DSD.
N2_TXD DATA5_OUT AD13 DATAS_IN D13 MCLKOA
PL10 ETHO uoco. ccust SOMvC. ccuat
MDC SCLKOUT ouT21 SDCD IN2C
P111 uoco. ccusl. ETHO. ETHO. CCcual.
SELOO ouT11 MDO MDIC IN3C
P112 ETHO. CAN. ccusl. SDMMC. EBU. SDMMC. EBU.
TX_EN NI_TXD outol DATA6_OUT  |AD16 DATAG_IN D16
P113 ETHO. uoct. ccusl. SDMMC. EBU. SDMMC. EBU. CAN.
TXDO SELO3 ouT20 DATA7_OUT AD17 DATA7_IN D17 N1_RXDC
P114 ETHO. uoct. ccusl. EBU. EBU.
TXD1 SELO2 ouT10 AD18 D18
PL1S scu DSD ccust £8U €80 0SD ERUL
EXTCLK MCLK2 ouTo0 AD19 D19 MCLK2B 1A0
P20 CCusL. DSD. LEDTSO. ETHO. EBU. ETHO. EBU. ERUO. CCUA40.
ouT21 CGPWMN coLl MDO AD20 MDIB D20 083 IN1C
P21 ccust DSD. LEDTSO, DB.TDO/ €8U €80 ETHO ERUL ccuso, ETHO
OouT11 CGPWMP coLo ' TRACESWO AD21 D21 CLK_RMIIA 0BO INOC CLKRXA
P22 VADC. Cccusl. ccual. LEDTS0. LEDTSO. EBU. LEDTSO. EBU. ETHO. uoct. ERUO. Ccu4l.
EMUX00 ouTol ouT3 LINEO EXTENDEDO AD22 TSINOA D22 RXDOA DX0A 182 IN3A
P23 VADC. uvoci. ccual. LEDTSO. LEDTSO. EBU. LEDTSO0. EBU. ETHO. uoc1. ERUO. POSIF1. Ccual.
EMUXO1 SELOO outz LINEL EXTENDEDL  |AD23 TSINIA D23 RXDIA Dx2A 12 IN2A IN2A
P24 VADC. uoct. ccual. LEDTSO. LEDTSO. EBU. LEDTSO. EBU. ETHO. uoct. ERUO. POSIF1. Ccu4l.
EMUX02 SCLKOUT ouTL LINE2 EXTENDED2 AD24 TSIN2A D24 RXERA DX1A 082 IN1A IN1A
P25 ETHO. uoct. ccual. LEDTSO. LEDTSO. EBU. LEDTSO. EBU. ETHO. uoct. ERUO. POSIFL. Ccual. ETHO.
TXEN DOUTO outo LINE3 EXTENDED3  |AD25 TSINSA D25 RXDVA DX0B 0A2 INOA INOA CRS_DVA
P26 uac ccuso. LEDTSO. u2co. u2co. DSD. CAN. ERUO. 'CCUA40.
SELO4 ouTia coLs DoUT3 HWINS DINIB NI_RXDA 183 INac
P27 ETHO. CAN. ccuso. LEDTSO. DSD. ERUL. CCUA40.
MDC N1_TXD ouTo3 coL2 DINOB 1B0 IN2C
P28 ETHO. ccuso LEDTSO. LEDTSO. E8U LEDTSO. EBU DAC ccuao. ccuso ccuso. ccudo,
TXDO ouT32 LINE4 EXTENDED4 AD26 TSIN4A D26 TRIGGERS INOB IN1B IN2B IN3B
P29 ETHO. ccuso. LEDTSO. LEDTSO. EBU. LEDTSO. EBU. DAC. Ccu4l. Cccual. ccual. ccu4L
TXD1 out22 LINES EXTENDEDS AD27 TSINSA D27 TRIGGER4 INOB IN1B IN2B IN3B
P2.10 VADC. . EBU. EBU.
EMUX10 ETM_TRACEDA |AD28 D28
P211 ETHO. ccuso €8U €80
TXER out22 ETM_TRACEDA |AD29 D29

Ju
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Table 11 Port I/0 Functions (cont’d)
Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 HWOO0 HWO1 HWIO HWI1 Input Input Input Input Input Input Input Input
P66 DSD. EBU. DSD. ETHO,
MCLK3 ETM_TRACEDA |BC3 MCLK3A CLK_TXB
P14.0 VADC.
GOCHO
P14.1 'VADC.
GOCHL
P14.2 VADC. VADC.
GOCH2 G1CH2
P14.3 'VADC. VADC. CAN.
GOCH3 G1CH3 NO_RXDB
Pl44 VADC VADC.
GOCH4 G2CHO
P14.5 VADC. VADC. POSIFO.
GOCHS G2CH1 IN2B
P146 vaDC. POSIFO. GOORCE
GOCHE INIB
P14.7 VADC. POSIFO. GOORC7
GOCH7 INOB
P14.8 DAC. VADC. VADC. ETHO.
ouT_0 G1CHO G3CH2 RXDOC
P14.9 DAC. VADC. VADC. ETHO.
ouT_1 G1CH1 G3CH3 RXD1C
P14.12 VADC.
G1CH4
P1413 VADC.
GlcHs
P14.14 VADC. G1ORC6
GICH6
P14.15 VADC. G1ORC7
GiCH?
P15.2 VADC.
G2CH2
P15.3 VADC.
G2CH3
P154 VADC.
G2CH4
P155 VADC.
G2CH5
P15.6 VADC.
GacHe
P15.7 VADC.
G2CH7
P15.8 VADC. ETHO. ETHO.
G3CHO CLK_RMIIC CLKRXC
P159 VADC ETHO. ETHO.
G3CH1 CRS_DVC RXDVC

Aliwes 000rONX

00S17ONX

uoaulul

g



UONRWLIOU 19NPOId JO 8SM 8L Uo Juswsaiby 01 19algns

T0-9102 'V'TA

199yS ereq

€e

. ’
Table 11 Port I/0 Functions (cont’d)
Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 HWOO0 HWO1 HWIO HWI1 Input Input Input Input Input Input Input Input

P15.12 VADC

GacH4
P15.13 VADC.

G3CHs
P15.14 VADC.

G3CH6
P15.15 VADC.

G3CH7
USB_DP
Usa_bM
HIB_I0_0 HIBOUT WWDT. \WAKEUPA

SERVICE_OUT
HIB_IO_1 HIBOUT WwoT. WAKEUPB
SERVICE_OUT
ToK DB.TCK/
SWCLK
™S DB.TMS/
SWDIO
PORST
XTALL uoco. uoct. u1co. uvict. u2co. u2c1.
DXOF DXOF DXOF DXOF DXOF DXOF
XTAL2
RTC_XTALL ERUO,
181

RTC_XTAL2
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Electrical Parameters

3.1.2 Absolute Maximum Ratings

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 12 Absolute Maximum Rating Parameters

Parameter Symbol Values Unit |Note /

Min. | Typ. | Max. Test Con
dition

Storage temperature Tst SR |-65 |- 150 °C |-

Junction temperature T, SR |-40 |- 150 °C |-

Voltage at 3.3 V power supply |Vppp SR |- - 4.3 \% -

pins with respect to Vg

Voltage on any ClassAand |V,y, SR |-1.0 |- Vpopp +1.0 |V whichever

dedicated input pin with or max. 4.3 is lower

respect to Vgg

Voltage on any analog input |V, -1.0 |- Vopp +1.0 |V whichever

pin with respect to Vgnp Varer SR or max. 4.3 is lower

Input current on any pin In SR |-10 |- +10 mA
during overload condition

Absolute maximum sumofall |2l SR |[-25 |- +25 mA
input circuit currents for one
port group during overload
condition?

Absolute maximum sumofall | =l SR |-100 |- +100 mA
input circuit currents during
overload condition

1) The port groups are defined in Table 16.

Figure 10 explains the input voltage ranges of V and V,, and its dependency to the
supply level of Vpp.The input voltage must not exceed 4.3 V, and it must not be more
than 1.0 V above Vpp. For the range up to Vppp + 1.0 V also see the definition of the
overload conditions in Section 3.1.3.

Data Sheet 37 V1.4, 2016-01
Subject to Agreement on the Use of Product Information
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Electrical Parameters

Table 22 Standard Pads Class_A2

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

Fall time teap CC |- 150 ns |C_=20pF;
POD = weak

- 50 ns |C_=50pF;
POD = medium
- 3.7 ns |C_=50pF;
POD = strong;
edge = sharp

- 7 ns |C_=50pF;
POD = strong;
edge = medium
- 16 ns |C_=50pF;
POD = strong;
edge = soft
Rise time traz CC |- 150 ns |C_=20pF;
POD = weak

- 50 ns C, =50 pF;
POD = medium
- 3.7 ns |C_=50pF;
POD = strong;
edge = sharp

- 7.0 ns |C_=50pF;
POD = strong;
edge = medium
- 16 ns |C_=50pF;
POD = strong;
edge = soft

Data Sheet 48 V1.4, 2016-01
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Electrical Parameters

e.g. VAREE = 4/5 of Vopa T

A
\%

Vopa + 0.05 i
/ Precise conversion range (12 bit) \

o] \_ T
i Valid VAREF /

> Conversion error
increases by 5/4

Vaeno + 1
Minimum VAREF - VAGND is 1 V
Vacnp -+

VSSA

v

Figure 14

VADC Reference Voltage Range

The power-up calibration of the VADC requires a maximum number of 4 352 f,, cycles.

Analog Input Circuitry

j R, on .
ch
C

C

AINSW
AINTOT ~ “AINSW

Reference Voltage Input Circuitry
R

AREF, On

c c

AREFTOT ~ “~AREFSW T AREFS!

Analog_InpRefDiag

Figure 15

Data Sheet

VADC Input Circuits
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Electrical Parameters

A

DAC output

Vour max  ——

+/- 4LSB
E 2 N 7
64LsBs | 64 LSBs
,,,,, : =
. o
fURATE_A (max) fURATE_F (max)
Vour Mn  —
>
A
DAC output
2
Vour_max / ” ﬂUn\lA T 20 LSBs
7 I
Y
tserrie
tsermie <
N
Vout_min \\ l\ Uﬂun\l I 20 LSBs
v
»

Figure 17 DAC Conversion Examples

Data Sheet 55 V1.4, 2016-01
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Electrical Parameters

Vobc

VAREF

GxORCy V

VSS

GxORCOUTyY .
L
— toop [+ — torD [+
Figure 18 GxORCOUTy Trigger Generation
A
Van (V)
T eign T T2l
>
Vager+ 400 mV [ | | \
toron<T<torpp T >tormp / \ / \ / \
T <topon «— «—
«—>
Varer+200 mV I_\
F= L A Y A
. —
Vager + 100 mV L] ‘
vm/ml\l\l\/\/ \\_//
Never Overvoltage Never Overvoltage Always detected Never Overvoltage Always detected
detected may be detected may be Overvoltage Pulse detected may be Overvoltage Pulse
Overvoltage detected Overvoltage detected Overvoltage detected
Pulse (level uncertain) Pulse Pulse
(Too low) (Too short) (Too short)
t
Figure 19 ORC Detection Ranges
Data Sheet 57 V1.4, 2016-01
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Table 31 RTC_XTAL Parameters

Electrical Parameters

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

Input frequency fosc SR |- 32.768 | - kHz

Oscillator start-up toscs - 5 s

time?? cc

Input voltage at Vix SR |-0.3 - Vgar + |V

RTC_XTAL1 0.3

Input amplitude (peak- |Vppx SR|0.4 - - \Y,

to-peak) at

RTC_XTAL1?%

Input high voltage at ViuexSR |0.6 x |- Vgar + |V

RTC_XTAL1Y Viar 0.3

Input low voltage at Viex SR|-0.3 - 0.36 x |V

RTC_XTAL1% Viar

Input Hysteresis for Viysx | 0.1 % - \Y 3.0V<

RTC_XTAL1%® cC Vgar Vgar <3.6 V
0.03 x - V| Vgar<3.0V
VBAT

Input leakage current at |1, 4, CC |-100 |- 100 nA | Oscillator power

RTC_XTAL1

down
0V <V <Vt

1) togcsis defined from the moment the oscillator is enabled by the user with SCU_OSCULCTRL.MODE until the
oscillations reach an amplitude at RTC_XTAL1 of 400 mV.

2) The external oscillator circuitry must be optimized by the customer and checked for negative resistance and
amplitude as recommended and specified by crystal suppliers.

3) For a reliable start of the oscillation in crystal mode it is required that Vg,r > 3.0 V. A running oscillation is
maintained across the full Vg, voltage range.

4) If the shaper unit is enabled and not bypassed.
5) If the shaper unit is bypassed, dedicated DC-thresholds have to be met.

6) Hysteresis is implemented to avoid metastable states and switching due to internal ground bounce. It can not
be guaranteed that it suppresses switching due to external system noise.

Data Sheet
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Electrical Parameters

Table 32 Power Supply Parameters
Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition
Sleep supply current lppps CC |- 110 |- mA 120/120/120
Peripherals disabled _ 100 _ 120/60/ 60
Frequency: 77 60/60/120
fepu/ fperipn/ focu in MHZ —
- 59 - 24124124
- 48 - 1/1/1
fepu! Toeripn/ focy in kHz - 46 |- 100/ 100/ 100
Deep Sleep supply lppep CC |- 20 - mA 2412424
current” - |12 |- 41414
Flash in Sleep mode
Frequency: - 10 - 1/1/1
fepu/ fperipn/ fecu in MHZ
fepu! foeripn ! focu in kHz - 6 - 100/100/ 100
6)
Hibernate supply current lpppy CC | = 10 - pA Vgar =3.3V
7 | ‘BaT— 92 "
RTC on” - |75 |- Vour = 2.4V
- 62 |- Vgar =2.0V
Hibernate supply current | lIyppy CC |- 9.2 |- pA Vgar =3.3V
g | ‘BATZ 92 %
RTC off® _ 6.7 |— Vgar = 2.4V
- 56 |- Vgar =20V
Worst case active supply | lpppa CC |- - 180 |mA Vppp = 3.6V,
current® 10) T,=150°C
Vppa POWer supply current | lpp, CC |- - - mA
Ippp current at PORST Low | Ippp porsT |~ - 16 mA Vppp = 3.6 V,
cC T,=150°C
Power Dissipation Poss CC|- - 1 w Vppp = 3.6 V,
T,=150°C
Wake-up time from Sleepto [tgsa CC |- 6 - cycles
Active mode
Data Sheet 66 V1.4, 2016-01
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Electrical Parameters

Table 35 Power Sequencing Parameters
Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition
Positive Load Step Current | Al s SR |- - 50 mA | Load increase
on Vppp
At <10 ns
Negative Load Step Aly s SR |- - 150 mA | Load decrease
Current on Vppp
At <10 ns
Vppe Voltage Over- 4V sCC |- - #100 |mV | For maximum
/ Undershoot from Load positive or
Step negative load
step
Positive Load Step Settling |tp g5 SR |50 - - us
Time
Negative Load Step tnss SR |100 |- - us
Settling Time
External Buffer Capacitor |Cgyy SR |- 10 - uF In addition
on Vppe C =100 nF
capacitor on
each Vppe pin

Positive Load Step Examples

System assumptions:

fepu = fsys, target frequency fep, = 120 MHz, main PLL f,,-o = 480 MHz, stepping done

by K2 divider, t5 55 between individual steps:

24 MHz - 48 MHz - 68 MHz - 96 MHz - 120 MHz (K2 steps 20 - 10 - 7 - 5 - 4)
24 MHz - 68 MHz - 96 MHz - 120 MHz (K2 steps 20 - 7 - 5 - 4)
24 MHz - 68 MHz - 120 MHz (K2 steps 20 - 7 - 4)
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3.3.9.3 Inter-IC (lIC) Interface Timing

Electrical Parameters

The following parameters are applicable for a USIC channel operated in [IC mode.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Table 45 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 SDAand |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 - - 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 between a |t 4.7 - - V&

STOP and START CC/SR

condition

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

bus line

1) Due to the wired-AND configuration of an 1IC 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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Electrical Parameters

Multiplexed Write Timing

EBU Address Address Hold | Command Data Hold Recovery New Addr.
STATE Phase Phase (opt.) Phase Phase Phase (opt.) Phase
Duration Limits in
EBU, OLK Cycles 1.15 0..15 1..31 0..15 0..15 1.15
Almax:16]" X Valid Address Next
v+t pv +15;
_ pv+ t,
Cs@o] T\ vt NR
CSCOMB N\ /
pv + t, —— pv +t5
S N \
pV + g
RD [
/
pv + ta —
RD/WR \E 7[
= 1.
pv+t, 34
pv + ta
BC[30 ) /
[3:0] 3 7
135 tas
WAIT x\ 7[_
pv + 1y, pv + ta7
f=pV + ty3 — F—pv + tag
AD[31:0? — (| Address Out Data Out >
Y For 16-bit MUX and Twin 16-bit MUX only
2% 16-bit MUX: - Address A[15:0], Data D[15:0] on pins AD[15:0] only
* Twin 16-Bit MUX: - Address A[15:0] on pins AD[15:0] and AD[31:16] in parallel
- Data D[31:0] on pins AD[31:0]
* 32-bit MUX: - Address A[24:0] on pins AD[24:0]
- Data D[31:0] on pins AD[31:0]
pv = programmed value,
Tesu_cik * sum (corresponding bitfield values) EBU_MuxWR_Async.vsd

Figure 43 Multiplexed Write Access

V1.4, 2016-01
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Package and Reliability

4.3 Quality Declarations

The qualification of the XMC4500 is executed according to the JEDEC standard
JESDA47H.

Note: For automotive applications refer to the Infineon automotive microcontrollers.

Table 67 Quality Parameters
Parameter Symbol Values Unit | Note/
Min. |Typ. [Mmax. Test Condition
Operation lifetime top CC |20 - - a T,<109°C,
device permanent
on
ESD susceptibility Viem - - 2000 |V EIA/JESD22-
according to Human Body | SR Al14-B
Model (HBM)
ESD susceptibility Veom - - 500 |V Conforming to
according to Charged SR JESD22-C101-C
Device Model (CDM)
Moisture sensitivity level | MSL - - 3 - JEDEC
cC J-STD-020D
Soldering temperature Tesor - - 260 °C Profile according
SR to JEDEC
J-STD-020D
Data Sheet 122 V1.4, 2016-01
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