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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
91

768KB (768K x 8)

FLASH

160K x 8

3.13V ~ 3.63V

A/D 32x12b; D/A 2x12b
Internal

-40°C ~ 125°C (TA)

Surface Mount

144-LQFP Exposed Pad
PG-LQFP-144-13
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1.2

Device Types

Summary of Features

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

distribution channels.

Table 1 Synopsis of XMC4500 Device Types
Derivative? Package Flash SRAM
Kbytes Kbytes

XMC4500-E144x1024 PG-LFBGA-144 1024 160

XMC4500-F144x1024 PG-LQFP-144 1024 160

XMC4500-F100x1024 PG-LQFP-100 1024 160

XMC4500-F144x768 PG-LQFP-144 768 160

XMC4500-F100x768 PG-LQFP-100 768 160

XMC4502-F100x768 PG-LQFP-100 768 160

XMC4504-F144x512 PG-LQFP-144 512 128

XMC4504-F100x512 PG-LQFP-100 512 128

1) xis a placeholder for the supported temperature range.

1.3 Device Type Features

The following table lists the available features per device type.

Table 2 Features of XMC4500 Device Types

Derivative® LEDTS |SDMMC |EBU |ETH |USB |USIC |MultiCAN

Intf. Intf. Intf.2 |Intf. |Intf. |Chan. | Nodes,
3 MO

XMC4500-E144x1024 |1 SDM |[MR |1 3x2 |[NO, N1, N2
MO[0..63]

XMC4500-F144x1024 |1 SDM (MR |1 3x2 |NO, N1, N2
MO[0..63]

XMC4500-F100x1024 |1 M16 |R 1 3x2 |NO, N1, N2
MQJ0..63]

XMC4500-F144x768 1 SDM |[MR |1 3x2 |[NO, N1, N2
MO[0..63]

XMC4500-F100x768 1 M16 |[R 1 3x2 |[NO, N1, N2
MO[0..63]

XMC4502-F100x768 1 M16 |- 1 3x2 |NO, N1, N2
MO[0..63]
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General Device Information

c\g«zqm(q:;ﬁ_rqv_m_cqr\_oo_ggqﬂcqr\_oqo?o_-—gc\g«z
OO0OO0OO0O0O0O0OMMMMOONDND T < o o A A A A
aooooO0oO0oOoOQOOQOOQOOQOOQOQ>>0000000000
AOO0OOAAAAOAAnAnAnAAornnned
£885883865838588I8888RRRR
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P3.2[]5 71 ] P1.12
P31 |6 70 [ P1.13
P3.o[|7 69 [ ] P1.14
usBDM [] 8 68 | ] P1.15
uUsBDP []9 67 ] TCK
vBUS[] 10 66 ] TMS
vDDP [ 11 65| ] PORST
vbbc[] 12 64| ] vbDC
HIB_IO_1[] 13 XMC4500 63| _] vsSso
HIB_IO_0[] 14 62 [] XTAL2
RTC XTALL [] 15 (Top View) 61 [ ] xTALL
RTC_XTAL2 [] 16 60 ] VDDP
VBAT[] 17 59 ] vss
P15.3 [] 18 58 ] P5.0
P15.2 [] 19 57 ] P5.1
P14.15 [ 20 56 ] P5.2
p14.14 [ 21 55 ] P5.7
P14.13 [] 22 541 P2.6
P14.12 [] 23 53[ ] P2.
P14.7 [] 24 52 ] P2.0
P14.6 [] 25 51 ] P2.1
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Figure 7 XMC4500 PG-LQFP-100 Pin Configuration (top view)
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General Device Information

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

Table 8 Package Pin Mapping Description

Function Package A | PackageB | ... Pad Notes
Type

Name N AXx A2

The table is sorted by the “Function” column, starting with the regular Port pins (Px.y),
followed by the dedicated pins (i.e. PORST) and 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 (Al, Al+, A2, special=special pad,
In=input pad, AN/DIG_IN=analog and digital input, Power=power supply). Details about
the pad properties are defined in the Electrical Parameters.

In the “Notes”, special information to the respective pin/function is given, i.e. deviations

from the default configuration after reset. Per default the regular Port pins are configured
as direct input with no internal pull device active.

Table 9 Package Pin Mapping

Function LQFP-144 | LFBGA-144 | LQFP-100 | Pad Type Notes

P0.0 2 C4 2 Al+

PO.1 1 C3 1 Al+

P0.2 144 A3 100 A2

P0.3 143 A4 99 A2

P0.4 142 B5 98 A2

P0.5 141 A5 97 A2

P0.6 140 A6 96 A2

P0.7 128 B7 89 A2 After a system reset, via

HWSEL this pin selects
the DB.TDI function.

P0.8 127 A8 88 A2 After a system reset, via
HWSEL this pin selects
the DB.TRST function,
with a weak pull-down

active.
P0.9 4 D4 4 A2
P0.10 3 B4 3 Al+
Data Sheet 20 V1.4, 2016-01

Subject to Agreement on the Use of Product Information



Gafineon

XMC4500
XMC4000 Family

General Device Information

Table 9 Package Pin Mapping (cont'd)

Function LQFP-144 | LFBGA-144 |LQFP-100 | Pad Type Notes

PO0.11 139 E5 95 Al+

P0.12 138 D5 94 Al+

P0.13 137 C5 - Al+

P0.14 136 E6 - Al+

P0.15 135 C6 - Al+

P1.0 112 D9 79 Al+

P1.1 111 E9 78 Al+

P1.2 110 Cl1 77 A2

P1.3 109 C12 76 A2

P1.4 108 C10 75 Al+

P1.5 107 D10 74 Al+

P1.6 116 B9 83 A2

P1.7 115 B10 82 A2

P1.8 114 Al10 81 A2

P1.9 113 B11 80 A2

P1.10 106 D12 73 Al+

P1.11 105 D11 72 Al+

P1.12 104 E11 71 A2

P1.13 103 E12 70 A2

P1.14 102 E10 69 A2

P1.15 94 G12 68 A2

P2.0 74 J11 52 A2

P2.1 73 K12 51 A2 After a system reset, via
HWSEL this pin selects
the DB.TDO function.

P2.2 72 K11 50 A2

P2.3 71 L11 49 A2

P2.4 70 L10 48 A2

P2.5 69 M10 47 A2

P2.6 76 J9 54 Al+

P2.7 75 K9 53 Al+

P2.8 68 L9 46 A2

P2.9 67 M9 45 A2

Data Sheet 21 V1.4, 2016-01
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Table 9 Package Pin Mapping (cont'd)

Function LQFP-144 | LFBGA-144 |LQFP-100 | Pad Type Notes

P15.3 29 G2 18 AN/DIG_IN

P15.4 28 G4 - AN/DIG_IN

P15.5 27 G3 - AN/DIG_IN

P15.6 26 G5 - AN/DIG_IN

P15.7 25 G6 - AN/DIG_IN

P15.8 54 M6 39 AN/DIG_IN

P15.9 53 L6 38 AN/DIG_IN

P15.12 50 K5 - AN/DIG_IN

P15.13 49 M4 - AN/DIG_IN

P15.14 44 L4 - AN/DIG_IN

P15.15 43 K4 - AN/DIG_IN

USB_DP 16 El special

USB_DM 15 D1 special

HIB_IO_0 21 F4 14 Al special | At the first power-up and
with every reset of the
hibernate domain this pin
is configured as open-
drain output and drives
no,
As output the medium
driver mode is active.

HIB_IO_1 20 F3 13 Al special | At the first power-up and
with every reset of the
hibernate domain this pin
is configured as input with
no pull device active.
As output the medium
driver mode is active.

TCK 93 G8 67 Al Weak pull-down active.

T™MS 92 G7 66 Al+ Weak pull-up active.
As output the strong-soft
driver mode is active.

PORST 91 G11 65 special Weak pull-up permanently
active, strong pull-down
controlled by EVR.

XTAL1 87 H11 61 clock_IN

XTAL2 88 H12 62 clock_O

Data Sheet 24 V1.4, 2016-01
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Table 11

Port 1/0 Functions

Port I/O Function Table

Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 HWOO0 HwO1 HwIO HwiIl Input Input Input Input Input Input Input Input
P0.O CAN. ccuso. LEDTSO. vict. ETHO. ERUO. ETHO.
NO_TXD out21 coL2 DX0D CLK_RMIIB 080 CLKRXB
PO1 uss. uict ccuso LEDTSO. ETHO. ERUO, ETHO.
DRIVEVBUS  |DOUTO ouT11 coLs CRS_DVE 0A0 RXDVE
P02 vict. ccuso. u1co. EBU. u1ico. EBU. ETHO. ERUO.
SELOL ouTol DOUT3 ADO HWIN3 DO RXDOB 383
P03 ccuso. u1co. EBU. uico. EBU. ETHO. ERUL.
ouT20 DouT2 AD1 HWIN2 D1 RXD1B 380
P04 ETHO. ccuso, uico. E8U u1co, EBU uico ERUO,
TX_EN ouT10 DOUTL AD2 HWINL D2 DX0A 283
P05 ETHO. u1co. ccuso. u1co. EBU. u1co. EBU. u1co. ERUL.
TXDO DpouTo ouToo DOUTO AD3 HWINO D3 DX0B 3A0
P06 ETHO. uico. ccuso = uico ERUO, ccugo.
D1 SELOO ouT30 ADV DX2A 382 IN2B
PO.7 'WWDT. uoco. EBU. DB. EBU. uoco. DSD. ERUO. CCU80. CCUs0. ccuso. ccueo.
SERVICE_OUT |SELOO AD6 DI D6 DX2B DIN1A 281 INOA IN1A IN2A IN3A
P08 SCu. uoco. EBU. DB. EBU. uoco. DSD. ERUO. 'CCU80.
EXTCLK SCLKOUT ADT TRST o7 DX18 DINOA 2A1 INIB
P09 u1ct. ccuso. LEDTS0. ETHO. EBU. ETHo. uict. USE. ERUO.
SELOO out12 coLo MDO Cs1 MDIA DX2A D 1B0
PO.10 ETHO. vict. ccuso. LEDTSO. vict. ERUO.
mDC SCLKOUT ouTo2 coL DX1A 1A0
PO1L uico. ccuso, Sowvc. EBU. ETHO. uico ERUO,
SscLKouT ouTal RST BREQ RXERB DX1A 3n2
PO.12 vict. ccu4o. EBU. EBU. uicl. ERUO.
SELOO ouT3 HLDA HLDA DX2B 282
P0.13 uicL. Ccu4o. uicCL. ERUO.
scLkouT out2 DX18 282
PO.14 u1co. ccu4o. uict u1icL Ccuaz.
SELOL ouTL DOUT3 HWIN3 IN3C
P0.15 u1co. ccu4o. uicl. vicL CCuaz.
SELO2 ouTto DouT2 HWIN2 IN2C
PLO DSD. uoco. ccuso ERUL uoco. ERUO, ccuso.
CGPWMN SELOO outs PDOUT3 DX2A 380 IN3A
P11 DSD. uoco. ccu4o. ERUL. SDMMC. uoco. POSIFO. ERUO. CCUA40.
CGPWMP SCLKOUT outz PDOUT2 sSbwc DX1A IN2A 3A0 IN2A
P12 ccu4o. ERU1L. uoco. EBU. uoco. EBU. POSIFO. ERUL. 'CCU40.
out1 PDOUTL DOUT3 AD14 HWING D14 INIA 280 INIA
P13 uoco. ccu4o. ERU1. uoco. EBU. uoco. EBU. POSIFO. ERU1L. 'CCU40.
MCLKOUT ouTto PDOUTO DouT2 AD15 HWIN2 D15 INOA 2A0 INOA
P14 wwoT. can. ccuso ccust. uoco. uoco Uoco. can. ERUO, ccua.
SERVICE_OUT |NO_TXD ouTs3 out20 DOUT1 HWINL DX0B N1_RXDD 280 INoC

Aliwes 000rONX
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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
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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

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

3.2 DC Parameters

3.2.1 Input/Output Pins

The digital input stage of the shared analog/digital input pins is identical to the input
stage of the standard digital input/output pins.

The Pull-up on the PORST pin is identical to the Pull-up on the standard digital
input/output pins.

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

characterization.
Table 19 Standard Pad Parameters
Parameter Symbol Values Unit | Note/ Test Condition
Min. Max.
Pin capacitance (digital |C,; CC |- 10 pF
inputs/outputs)
Pull-down current podl 150 - pA DV >0.6 x Vppp
cc - 10 PA |2V, <0.36 x Vppp
Pull-Up current Npunl |- 10 pA |2V, 20.6 x Vppp
cc 100 - PA |V, <0.36 x Ve
Input Hysteresis for HYSA 0.1 x - Y,
pads of all A classes® |CC Viop
PORST spike filter tsg CC |- 10 ns
always blocked pulse
duration
PORST spike filter tse, CC | 100 - ns
pass-through pulse
duration
PORST pull-down 1ppol 13 - mA |Vy=10V
current CcC

1) Current required to override the pull device with the opposite logic level (“force current”).
With active pull device, at load currents between force and keep current the input state is undefined.

2) Load current at which the pull device still maintains the valid logic level (“keep current”).
With active pull device, at load currents between force and keep current the input state is undefined.

3) 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 43 V1.4, 2016-01
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Electrical Parameters

3.2.2 Analog to Digital Converters (VADC)

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

Table 23 VADC Parameters (Operating Conditions apply)

Parameter Symbol Values Unit |Note/
Min. | Typ. | Max. Test Condition
Analog reference voltage® |V rer Vaeno | — Vopa+ |V
SR +1 0.05%
Analog reference ground® | Vagao | Vssw = |- Vagrer - |V
SR 0.05
Analog reference voltage |Vagee- |1 - Vopa+ |V
range?® Vaenp 0.1
SR
Analog input voltage Van SR | Vaeno |- Vopa |V
Input leakage at analog lo;; CC |-100 |- 200 nA ] 0.03 x Vppa <
inputs® Vo < 0.97 x Vppa
-500 |- 100 nA |0V<V,,<0.03
* Vppa
-100 |- 500 nA  0.97 x Vppa
< VAIN < VDDA
Input leakage currentat |1y, CC |-1 - 1 pA |0V < Vpgee
VAREF <Vppa
Input leakage currentat |l5,3 CC |-1 - 1 pA |0V <Vaenp
VAGND <Vppa
Internal ADC clock fapci CC |2 - 30 MHz [Vpp, =3.3V
Switched capacitance at | Cpansw | — 7 20 pF
the analog voltage inputs® | CC
Total capacitance of an Cantor |- 25 |30 pF
analog input CcC
Switched capacitance at | Cagersw | — 15 |30 pF
the positive reference CC
voltage input®®
Total capacitance of the | Carerror | — 20 |40 pF
voltage reference inputs® |CC
Data Sheet 49 V1.4, 2016-01
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Electrical Parameters

3.24 Out-of-Range Comparator (ORC)

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

analog reference (Vrer) ON selected input pins (GXORCy) and generates a service

request trigger (GXORCOUTY).

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

The parameters in Table26 apply for the maximum reference voltage
Varer = Vopa + 50 mV.

Table 26 ORC Parameters (Operating Conditions apply)

Parameter Symbol Values Unit | Note/Test Condition

Min. |Typ. |Max.
DC Switching Level |Vgpe CC|100 |125 [200 |mV |Van2Varer + Vooe

Hysteresis Vouys CC |50 - Vope | MV

Detection Delay ofa |topp CC |55 - 450 |ns  |Van 2= Vages + 200 mV
persistent 45 |- 105 |ns | Van 2 Vagee + 400 mV
Overvoltage

Always detected torop CC [440 |- - ns | Van = Vagee + 200 mV
Overvoltage Pulse 90 — _ ns Van = Vager + 400 mV
Never detected topon CC |- - 49 ns | Van 2= Vages + 200 mV
Overvoltage Pulse _ _ 30 ns Van = Vager + 400 mV
Release Delay toro CC |65 - 105 |ns  |Van<Varer

Enable Delay toep CC |- 100 [200 |ns

1) Always the standard VADC reference, alternate references do not apply to the ORC.

Data Sheet 56 V1.4, 2016-01
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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)

Data Sheet
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3.35 Internal Clock Source Characteristics

Electrical Parameters

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

characterization.

Fast Internal Clock Source

Table 37 Fast Internal Clock Parameters
Parameter Symbol Values Unit |Note/
Min. Typ. Max. Test Condition
Nominal frequency forme |- 365 |- MHz | not calibrated
cc - 24 - MHz | calibrated
Accuracy Af g, -0.5 - 0.5 % automatic
CcC calibration??
-15 - 15 % factory
calibration,
Voo =3.3V
-25 - 25 % no calibration,
Vpop =3.3V
-7 - 7 % Variation over
voltage range®
3.13V < Vppp <
3.63V
Start-up time tops CC |- 50 - us

1) Error in addition to the accuracy of the reference clock.
2) Automatic calibration compensates variations of the temperature and in the V55 supply voltage.
3) Deviations from the nominal V. voltage induce an additional error to the uncalibrated and/or factory

calibrated oscillator frequency.

Data Sheet
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Figure 27 Test Clock Timing (TCK)
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Figure 28 JTAG Timing
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Figure 32 DSD Data Timing

3.3.9.2 Synchronous Serial Interface (USIC SSC) Timing

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

characterization.

Table 43 USIC SSC Master Mode Timing

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

SCLKOUT master clock | t; «x CC |33.3 - - ns

period

Slave select output SELO |t; CC |tpg - - - ns

active to first SCLKOUT 6.5

transmit edge

Slave select output SELO |t, CC |tpg- - - ns

inactive after last 8.5Y

SCLKOUT receive edge

Data output DOUTJ[3:0] t; CC |-6 - 8 ns

valid time

Receive data input t, SR |23 - - ns

DX0/DX[5:3] setup time to

SCLKOUT receive edge

Data input DX0/DX[5:3] t; SR |1 - - ns

hold time from SCLKOUT
receive edge

1) tg=1/fpg
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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
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3.3.12.3 ETH MII Parameters
In the following, the parameters of the MII (Media Independent Interface) are described.

Electrical Parameters

Table 62 ETH MII Signal Timing Parameters

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

Clock period, 10 Mbps t; SR |400 - - ns C_=25pF

Clock high time, 10 Mbps tg SR |140 - 260 ns

Clock low time, 10 Mbps ty, SR |140 |- 260 ns

Clock period, 100 Mbps t; SR |40 - - ns

Clock high time, 100 Mbps |ty SR |14 - 26 ns

Clock low time, 100 Mbps ty, SR |14 - 26 ns

Input setup time tw SR|10 - - ns

Input hold time t,y, SR |10 - - ns

Output valid time t, CC|O - 25 ns

ETH_MII_RX_CLK
ETH_MII_TX_CLK

ETH_MII_RX_CLK

ETH_MII_RXD[3:0]
ETH_MII_RX_DV
ETH_MIl_RX_ER
(sourced by PHY)

ETH_MII_TX_CLK

ETH_MIl_TXD[3:0]
ETH_MII_TXEN
(sourced by STA)

Valid Data

I

L*tu"

—

Valid Data »»—

ETH_Timing-MIl.vsd

Figure 53
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35x[05/=[175)

STAND OFF
1.4 +0.05
1.6 MAX.

0.1+0.05

Y

i
©[0.08[C]144x

COPLANARITY
SEATING PLANE

——= ml=—{$]0.08 M]A-B[D][C] 144x

©[0.2/A-B[D[H]4x

Index Marking

2) Does not include dambar protrusion
3) Refer table for exposed pad dimension

=[0.2]A-B[D[C] 144x

Exposed Diepad

1) Does not include plastic or metal protrusion of 0.25 max. per side

0.6+0.15

Bottom View

Index Marking

PG-LQFP-144-22-PO V04

Figure 56
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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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