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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

144MHz

CANbus, EBI/EMI, Ethernet, I12C, LINbus, MMC/SD, SPI, UART/USART, USB OTG, USIC
DMA, I2S, LED, POR, Touch-Sense, WDT
75

2MB (2M x 8)

FLASH

352K x 8

3.13V ~ 3.63V

A/D 24x12b; D/A 2x12b

External

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP Exposed Pad
PG-LQFP-100-25
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General Device Information

Table 10 Package Pin Mapping (cont'd)

Function LFBGA-196 |LQFP-144 |LQFP-100 |Pad Type Notes

P0.11 G5 139 95 Al+

P0.12 F5 138 94 Al+

P0.13 E5 137 - Al+

P0.14 G6 136 - Al+

P0.15 E6 135 - Al+

P1.0 F9 112 79 Al+

P1.1 G9 111 78 Al+

P1.2 El11 110 77 A2

P1.3 E12 109 76 A2

P1.4 E10 108 75 Al+

P1.5 F10 107 74 Al+

P1.6 D9 116 83 A2

P1.7 D10 115 82 A2

P1.8 C10 114 81 A2

P1.9 D11 113 80 A2

P1.10 F12 106 73 Al+

P1.11 F11 105 72 Al+

P1.12 G11 104 71 A2

P1.13 G12 103 70 A2

P1.14 G10 102 69 A2

P1.15 J12 94 68 A2

P2.0 L11 74 52 A2

P2.1 M12 73 51 A2 After a system reset, via
HWSEL this pin selects
the DB.TDO function.

P2.2 M11 72 50 A2

P2.3 N11 71 49 A2

P2.4 N10 70 48 A2

P2.5 P10 69 47 A2

P2.6 L9 76 54 Al+

P2.7 M9 75 53 Al+

P2.8 N9 68 46 A2

P2.9 P9 67 45 A2

Data Sheet 22 V1.0, 2016-01
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Table 12 Port I/O Functions (cont’d)
Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 HWOO0 HwWO1 HWIO HwWI1 Input Input Input Input Input Input Input Input
pP2.12 ETHO. ECATO. ccusl. ETHO. EBU. EBU. CCu43.
TXD2 P1_TXDL ouT33 TXDO ETM_TRACEDA [AD30 D30 IN3C
P2.13 ETHO. ECATO. ETHO. . EBU. EBU. CCu43.
TXD3 P1_TXD2 TXD1 ETM_TRACEDA |AD31 D31 IN2C
P2.14 'VADC. uico. ccuso. CAN. BU. uico. CCu43. CCcu4s. ccu4s. ccu4s.
EMUX11 DoUTO ouT21 N4_TXD ETM_TRACECLK|BCO DX0D INOB. IN1B. IN2B IN3B.
P2.15 VADC. ccuso. LEDTS0. LEDTSO0. EBU. LEDTSO. ETHO. uico. CAN. Ccu4z. Cccuaz. ccu42. ccu42.
EMUX12 P1_TXD3 ouT11 LINE6 EXTENDED6& BC1 TSINGA COLA Dxoc N4_RXDA INOB IN1B IN2B IN3B
P3.0 u2Cc1. uoct. ccuaz. ECATO. EBU. uoct. 'CCU80. Ccusl.
SELOO SCLKOUT outo P1_TX_ENA RD DX18 IN2C INOC
P3.1 uoct. ECATO. EBU. uoct. ERUO. CCU80.
SELOO P1_TXDO RD_WR DX28B 0B1 IN1C
P3.2 USB. CAN. ECATO. LEDTSO. EBU. ERUO. CCUB8O0.
DRIVEVBUS NO_TXD P1_TXD1 COLA Cso 0AL INOC
P33 uicL. ccu4z. ECATO. SDMMC. EBU. DSD. Cccu42. CCcuso.
SELO1 ouT3 MCLK LED (WAIT DIN3B IN3A IN3B.
P34 u2c1. uicl. ccuaz. DSD. SDMMC. EBU. u2c1. DSD. CCu42. CCUs0.
MCLKOUT SELO2 outz MCLK3 BUS_POWER HOLD DX0B MCLK3B IN2A INOB P1_LINKA
P35 u2C1. vicL. ccuaz. uoct. SDMMC. EBU. SDMMC. EBU. u2ct. ERUO. Cccuaz. ECATO.
DOUTO SELO3 ouTt DOUTO CMD_ouT AD4 CMD_IN D4 DX0A 381 INIA P1_RX_ERRA
P36 uv2ct. uict. ccuaz. uoct. SDMMC. EBU. SDMMC. EBU. u2ct. ERUO. CCcu42.
SCLKOUT SELO4 ouTo SCLKOUT CLK_ouT ADS CLK_IN DS DX18B 3A1 INOA
P37 ECATO. CAN. ccual. LEDTSO. u2co.
SYNCO N2_TXD ouT3 LINEO DXoc
Pas uzco uoct. ccuar LEDTSO, caN POSIF1
DouTo SELO3 out2 LINEL N2_RXDB IN2B
P39 u2co. CAN. ccual. LEDTSO. POSIF1.
SCLKOUT N1_TXD ouTt LINE2 IN1B
P3.10 u2co cAn ccuar LEDTSO, uoct. uoct. POSIF1
SELOD No_TXD outo LINES DoUT3 HWINS INOB
P3.11 u2ct. uoct. ccuaz. LEDTS0. uoct. uocL. CAN. Cccusl.
DOUTO SELO2 ouT3 LINE4 DouUT2 HWIN2 N1_RXDB IN3C
P3.12 ECATO. uoct. ccuaz. LEDTSO. uoct. uocL. CAN. v2c1. Ccusl.
P1_LINK_ACT SELO1 outz LINES DOUTL HWINL NO_RXDC DX0D IN2C
P3.13 u2ct. uoct. ccuaz. LEDTS0. uoct. uocL. uoct. CCU80. Cccusl.
SCLKOUT pouTto ouTL LINES DouTo HWINO DX0D IN3C IN1C
P3.14 uico. vict. uicL uict. CCcuaz.
SELO3 DOUTL HWINL DX0B IN1C
Pals uict. uict uict uict. ccusz
DOUTo DoUTO HWINO DX0A INoC
P40 CAN. ECATO. DSD. uico. - EBU. SDMMC. EBU. uict. DSD. uoct. u2ct. ECATO.
N3_TXD PHY_CLK25 MCLK1 SCLKOUT DATAO_OUT AD8 DATAO_IN D8 DXxic MCLK1B DXO0E DXxoc PO_RX_ERRA
P41 u2c1. vici. DSD. uoct. - EBU. SDMMC. EBU. u2ct. DSD. u2Cc1. DSD. ECATO.
SELOO MCLKOUT MCLKO SELOO DATA3_OUT AD9 DATA3_IN D9 DX28B MCLKOB DX2A MCLK1D PO_LINKA
P42 u2ct. vict. uv2ct. ECATO. ECATO. uict. u2ct. CCu43.
SELO1 pouTto SCLKOUT MDO MDIB DXxoc DX1A IN1C

Ju
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2.3 Power Connection Scheme

Figure 9. shows a reference power connection scheme for the XMC4[78]00.

d L xmca000)
[~ N\

Hibernate domain
J_ Hibernate
21..36V ( RTC )( control )
L
Clock Memor:
GND \_ J

l b e - N
Core Domain
100 nF x M .
Dig. )( cPU )

|
| N |

Peripherals

RAMs

100 nF x N

10pFx1 PAD Domain

Exp. Die Pad
L Vss ,
GND Analog Domain
Reference

VaRer ADC DAC

L
100 nF \Vj Out-of-range comparator
AGND
L h

AGND 3.3V Vioa
100 nF Vssa
GND /
Figure 9 Power Connection Scheme

Every power supply pin needs to be connected. Different pins of the same supply need
also to be externally connected. As example, all Ve pins must be connected externally
to one Vppp Net. In this reference scheme one 100 nF capacitor is connected at each
supply pin against Vgs. An additional 10 pF capacitor is connected to the Vpppe nets and
an additional 10 uF capacitor to the Vpp nets.

Data Sheet 38 V1.0, 2016-01
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The XMC4[78]00 has a common ground concept, all Vgg, Vgsa and Vggo pins share the
same ground potential. In packages with an exposed die pad it must be connected to the
common ground as well.

Veno iS the low potential to the analog reference V ze. Depending on the application it
can share the common ground or have a different potential. In devices with shared
Vopa/Varer @and Vgsa/Vagnpo PiNs the reference is tied to the supply. Some analog
channels can optionally serve as “Alternate Reference”; further details on this operating
mode are described in the Reference Manual.

When Vpppe is supplied, Vgar must be supplied as well. If no other supply source (e.g.
battery) is connected to Vg,r, the Vg1 pin can also be connected directly to Vpppe.

Data Sheet 39 V1.0, 2016-01
Subject to Agreement on the Use of Product Information
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Electrical Parameters

A A
v v
43+ —— g ——- Vopp + 1.0+ = =g ===
Voop - === ——-

® ®

Vss - === —- Vss - == fm ===

10+ ==L ——- I ep— A p——

@ Abs. max. input voltage Vin with Vppp > 3.3 V
Abs. max. input voltage Vy with Vppp <3.3 V

Figure 10 Absolute Maximum Input Voltage Ranges

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 14 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 0O Vppa)

— 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.

Data Sheet 42 V1.0, 2016-01
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Electrical Parameters

\%
Voop _—
Valid High
h ) 0.6 X Voop —_—

Invalid digital input
0.36 X Vpop

e Valid Low

VSS

Pull-down active

%

@ valid High

Vppp

0.6 X Vppp
. loun <10 A Invalid digital input

IN
}—o 036X Vopp i
| lpun> 100 A .
XMC4000 PUH @ Valid Low

—_— Vss

Pull-up active

Figure 13 Pull Device Input Characteristics

Figure 13 visualizes the input characteristics with an active internal pull device:

* inthe cases “A” the internal pull device is overridden by a strong external driver;
« inthe cases “B” the internal pull device defines the input logical state against a weak

external load.

48 V1.0, 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 25 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 - 36 MHz [Vpp, =3.3V
Switched capacitance at | Cpansw | — 4 6.5 pF
the analog voltage inputs® | CC
Total capacitance of an Cantor |- 12 |20 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 54 V1.0, 2016-01
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Electrical Parameters

3.25 Die Temperature Sensor

The Die Temperature Sensor (DTS) measures the junction temperature T,.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.
Table 29 Die Temperature Sensor Parameters
Parameter Symbol Values Unit | Note /
Min. |Typ.|Max. Test Condition
Temperature sensor range Ter SR |-40 - 150 |°C
Linearity Error AT g CC |- 1 |- °C |perdTl,<30°C
(to the below defined formula)
Offset Error ATqge CC |- % |- °C |AToe=T,-Tprs
Vppp < 3.3 VY
Measurement time ty CC |- - 100 |ps
Start-up time after reset trsst SR |- - 10 us
inactive

1) AtVppp max = 3.63 V the typical offset error increases by an additional AToe = 1 °C.

The following formula calculates the temperature measured by the DTS in [°C] from the
RESULT bit field of the DTSSTAT register.

Temperature Tprs = (RESULT - 605) / 2.05 [°C]

This formula and the values defined in Table 29 apply with the following calibration
values:

» DTSCON.BGTRIM =8,
» DTSCON.REFTRIM = 4

Data Sheet 63 V1.0, 2016-01
Subject to Agreement on the Use of Product Information
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Table 33 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

3.2.8 Power Supply Current

The total power supply current defined below consists of a leakage and a switching
component.

Application relevant values are typically lower than those given in the following tables,
and depend on the customer's system operating conditions (e.g. thermal connection or
used application configurations).

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

If not stated otherwise, the operating conditions for the parameters in the following table
are:
Vpopp=3.3V,T,=25°C

Table 34 Power Supply Parameters
Parameter Symbol Values Unit | Note/
Min. | Typ. |Max. Test Condition
Active supply currentb? | Iyp5, CC| - 135 |- mA | 144 /144 144
Peripherals enabled _ 125 |- 144 17272
Freduency: 97 72172144
fepu/ freripn/ focu in MHZ — — —_—
- 80 - 24124124
- 68 - 1/1/1
Active supply current loppa CC |- 108 |- mA 14471441144
Code execution from RAM _ 08 _ 144172 72
Flash in Sleep mode
Active supply current? Ipppa CC |- 86 |- mA | 144 /144 /144
Peripherals disabled _ 85 _ 144172172
Freduency: 70 721721144
fepu/ freripn/ focu in MHZ —
- 55 - 24124124
- 50 - 1/1/1
Sleep supply current® lppps CC |- 127 |- mA 144 /144 144
Peripherals enabled _ 115 |- 144 17272
Freauency: 93 720721144
fepu/ foeripn/ focy In MHZ _—
- 57 - 24124124
- 47 - 1/1/1
fepu! foeripn ! focy in kHz - 48 - 100/100/ 100
Data Sheet 70 V1.0, 2016-01
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3.3.2

Power-Up and Supply Monitoring

Electrical Parameters

PORST is always asserted when V, and/or Vi violate the respective thresholds.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Vopp \
Vbop L XMC4000
RporsT
(optional)
PORST _
p j_.._> PORESET
External [« <
reset — : MSU[t)pW
i | onitorin
trigger EE lpep g
GND \ G\D /
Figure 25 PORST Circuit
Table 37 Supply Monitoring Parameters
Parameter Symbol Values Unit | Note/
Min. |Typ. | Max. Test Condition
Digital supply voltage reset |Vpog CC | 2.79Y |- 3.052 |V 3
threshold
Core supply voltage reset |V, CC |- - 1.17 |V
threshold
Vppp VOltage to ensure Vooeea - 1.0 |- Y,
defined pad states CcC
PORST rise time t.x SR |- - pus |¥
Startup time from power-on |ty CC |- 25 |35 ms | Time to the first
reset with code execution user code
from Flash instruction
Vppe ramp up time tyecr CC |- 550 |- us Ramp up after
power-on or
after a reset
triggered by a
violation of
Veor OF Vpy
1) Minimum threshold for reset assertion.
Data Sheet 77 V1.0, 2016-01
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Electrical Parameters

3.34 Phase Locked Loop (PLL) Characteristics

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

Main and USB PLL

Table 39 PLL Parameters

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

Accumulated Jitter D.CC |- - +5 ns accumulated
over 300 cycles
fsys = 144 MHz

Duty Cycle? Dpc CC |46 50 54 % | Low pulse to
total period,
assuming an
ideal input clock
source

PLL base frequency foLpase |30 - 140 MHz

ccC

VCO input frequency free CC |4 - 16 MHz

VCO frequency range fyco CC | 260 - 520 MHz

PLL lock-in time t, CC - - 400 us

1) 50% for even K2 divider values, 50+(10/K2) for odd K2 divider values.

Data Sheet 80 V1.0, 2016-01
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Electrical Parameters

3.35 Internal Clock Source Characteristics

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

Fast Internal Clock Source

Table 40 Fast Internal Clock Parameters

Parameter Symbol Values Unit |Note/
Test Condition

Min. Typ. Max.

Nominal frequency forme |- 365 |- MHz | not calibrated
cC - 24 - MHz | calibrated
Accuracy Af g, -0.5 - 0.5 % automatic
cC 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 81 V1.0, 2016-01
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0.5 \T] \ ] —0.1 VDDp
t, t t, ts

JTAG_TCK .vsd
Figure 27 Test Clock Timing (TCK)
\ \ / \
T X / \ / \
fo | 17
T™S
0 3 I T
TDI
o lo o 8 - l10
TDO —— —
At18
JTAG_IO.vsd
Figure 28 JTAG Timing
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SDA

SCL

SDA

SCL

Figure 34 USIC IIC Stand and Fast Mode Timing

3.3.9.4 Inter-IC Sound (lIS) Interface Timing

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

characterization.

Table 50 USIC IIS Master Transmitter Timing

Parameter Symbol Values Unit | Note /

Min. |Typ. |Max. Test Condition
Clock period t, CC 333 |- - ns
Clock high time t, CC 0.35x |- - ns

t1min
Clock low time t; CC 0.35x |- - ns

l:lmin
Hold time t, CC 0 - - ns
Clock rise time t; CC - - 0.15x |ns

tlmin

Data Sheet 93 V1.0, 2016-01
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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

V1.0, 2016-01
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ECAT_MCLK

ECAT_MDIO
(input)

tMCLK
tMCLKﬁI tMCLKﬁh
ECAT_MCLK \ /l 5\
ECAT_MDIO sourced by STA:
ECAT_MCLK \ /l \
tD_selu tD_hold
ECAT_MDIO -
(output) Valid Data

ECAT_MDIO sourced by PHY:

T\

—

tDival id

Valid Data X

ECAT_Timing-Mgmt.vsd

Figure 56 ECAT Management Signal Timing

3.3.13.3 MII Timing TX Characteristics

Table 68 ETH MII TX Signal Timing Parameters

Parameter Symbol Values Unit |Note/
Min. |Typ. | Max. Test Condition
PHY_CLK25, TX_CLK tx ek |- 40 |- ns
period SR
Delay between PHY clock tory delay |— - - ns | PHY dependent
source PHY_CLK25 and SR
TX_CLK output of the PHY
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Package and Reliability

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

4.2 Package Outlines

The availability of different packages for different devices types is listed in Table 1.
The exposed die pad dimensions are listed in Table 71.
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5 Quality Declarations
The qualification of the XMC4[78]00 is executed according to the JEDEC standard

JESDA471.

Quality Declarations

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

Table 72 Quality Parameters
Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition
Operation lifetime top CC |20 - - a T,<109°C,
device permanent
on
ESD susceptibility Viem - - 3000 |V EIA/JESD22-
according to Human Body | SR Al114-B
Model (HBM)
ESD susceptibility Veom - - 1000 |V Conforming to
according to Charged SR JESD22-C101-C
Device Model (CDM)
Moisture sensitivity level | MSL - - 3 - JEDEC
ccC J-STD-020D
Soldering temperature Teor - - 260 °C Profile according
SR to JEDEC
J-STD-020D
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