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Speed

Connectivity

Peripherals

Number of I/O
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Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL
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Active

ARM® Cortex®-M4
32-Bit Single-Core
120MHz

EBI/EMI, I2C, LINbus, SPI, UART/USART
DMA, 125, LED, POR, PWM, WDT

91

512KB (512K x 8)
FLASH

128K 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-144-18
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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
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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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General Device Information

Table 9 Package Pin Mapping (cont'd)
Function LQFP-144 | LFBGA-144 |LQFP-100 | Pad Type Notes
P2.10 66 L8 44 A2
P2.11 65 M8 - A2
P2.12 64 L7 - A2
P2.13 63 M7 - A2
P2.14 60 K7 41 A2
P2.15 59 J6 40 A2
P3.0 c1 A2
P3.1 B2 A2
P3.2 B3 A2
P3.3 132 F7 93 Al+
P3.4 131 E7 92 Al+
P3.5 130 B6 91 A2
P3.6 129 A7 90 A2
P3.7 14 E4 - Al+
P3.8 13 E3 - Al+
P3.9 12 F5 - Al+
P3.10 11 F6 - Al+
P3.11 10 D3 - Al+
P3.12 9 D2 - A2
P3.13 8 Cc2 - A2
P3.14 134 D6 - Al+
P3.15 133 D7 - Al+
P4.0 124 B8 85 A2
P4.1 123 A9 84 A2
P4.2 122 E8 - Al+
P4.3 121 F8 - Al+
P4.4 120 C7 - Al+
P4.5 119 D8 - Al+
P4.6 118 cs - Al+
P4.7 117 C9 - Al+
P5.0 84 H9 58 Al+
P5.1 83 H8 57 Al+
P5.2 82 H7 56 Al+
Data Sheet 22 V1.4, 2016-01
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General Device Information

Table 9 Package Pin Mapping (cont'd)
Function LQFP-144 | LFBGA-144 |LQFP-100 | Pad Type Notes
VSSO 89 J12 63 Power

VSS Exp. Pad |- Exp. Pad | Power Exposed Die Pad

The exposed die pad is
connected internally to
VSS. For proper
operation, it is mandatory
to connect the exposed
pad directly to the
common ground on the
board.

For thermal aspects,
please refer to the Data
Sheet. Board layout
examples are given in an
application note.

Data Sheet 26 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
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2.3 Power Connection Scheme

Figure 9. shows a reference power connection scheme for the XMC4500.
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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 34 V1.4, 2016-01
Subject to Agreement on the Use of Product Information



o~ .. XMC4500
< mfmeon XMC4000 Family

Electrical Parameters

3 Electrical Parameters
3.1 General Parameters
311 Parameter Interpretation

The parameters listed in this section partly represent the characteristics of the XMC4500
and partly its requirements on the system. To aid interpreting the parameters easily
when evaluating them for a design, they are marked with a two-letter abbreviation in
column “Symbol”:

e CC
Such parameters indicate Controller Characteristics, which are a distinctive feature
of the XMC4500 and must be regarded for system design.

* SR
Such parameters indicate System Requirements, which must be provided by the
application system in which the XMC4500 is designed in.

Data Sheet 36 V1.4, 2016-01
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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
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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 13 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 38 V1.4, 2016-01
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Electrical Parameters

\%
Voop -—re = - -
XMC4000 %Valid High
-— 0.6 X Voop 2 90
Invalid digital input
0.36 X Vyop 0000

Pull-down active

Valid Low
Ves + =¥ mmm e
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R T
Voor (B) valid High
06X Vopp L= —¥W _ ___
]_OINH 1084 36x Ve B
IpUH lpun> 100[.lA @ valid Low
— Vss —e -

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.

Data Sheet 44 V1.4, 2016-01
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Table 23 VADC Parameters (Operating Conditions apply)

Parameter Symbol Values Unit |Note/

Min Typ. | Max Test Condition

Total Unadjusted Error TUECC |-4 - 4 LSB | 12-bit resolution;

Differential Non-Linearity |EApy.  |-3 - I3 LsB | Vooa =33 V;7)

Error® cC Varer = Vooa

Gain Error® EAcan |4 - |4 LSB

CcC
Integral Non-Linearity® | EA,, CC |-3 - I3 LSB
Offset Error® EAoer |4 - |4 LSB
CcC

Worst case ADC Vppa lobaa - 15 |2 mA | during conversion

power supply current per |CC Vopp = 3.6V,

active converter T,=150°C

Charge consumptionon | Qcony |- 30 |- pC |0V <Vpger

V arer Per conversion® cc <Vppa?

ON resistance of the Ran CC |- 700 [1700 |Ohm

analog input path

ON resistance forthe ADC | Ryn71 180 550 [900 Ohm

test (pull down for AIN7) |CC

Resistance of the Rarer - 700 |1700 |Ohm

reference voltage input CcC

path

1) A running conversion may become imprecise in case the normal conditions are violated (voltage overshoot).

2) Ifthe analog reference voltage is below V,, then the ADC converter errors increase. If the reference voltage
is reduced by the factor k (k<1), TUE, DNL, INL, Gain, and Offset errors increase also by the factor 1/k.

3) The leakage current definition is a continuous function, as shown in figure ADCx Analog Inputs Leakage. The
numerical values defined determine the characteristic points of the given continuous linear approximation -
they do not define step function (see Figure 16).

4) The sampling capacity of the conversion C-network is pre-charged to V,re(/2 before the sampling moment.
Because of the parasitic elements, the voltage measured at AINx can deviate from Vgee/2.

5) Applies to AINX, when used as alternate reference input.

6) This represents an equivalent switched capacitance. This capacitance is not switched to the reference voltage
at once. Instead, smaller capacitances are successively switched to the reference voltage.

7) For 10-bit conversions, the errors are reduced to 1/4; for 8-bit conversions, the errors are reduced to 1/16.
Never less than +1 LSB.

8) The sum of DNL/INL/GAIN/OFF errors does not exceed the related total unadjusted error TUE.

9) The resulting current for a conversion can be calculated with | \ger = Qcony / te-

The fastest 12-bit post-calibrated conversion of t,= 550ns results in a typical average current of
larer = 54.5 PA.

Data Sheet 50 V1.4, 2016-01
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Electrical Parameters

e.g. VAREE = 4/5 of Vopa T
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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
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Figure 15
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Electrical Parameters

IOZl

A
Single ADC Input
500 nA + 9 P
200 nA 1
100 nA
- Viy [% VDDA]
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ADC-Leakage.vsd

Figure 16 VADC Analog Input Leakage Current
Conversion Time

Table 24 Conversion Time (Operating Conditions apply)

Parameter Symbol | Values Unit | Note
Conversion |tz CC |2 x Typc + ps [N =8, 10, 12 for
time (2+ N+ STC + PC +DM) x Tppg N-bit conversion

Taoc = 1/ foripn
Taoci = 1/ fapc

« STC defines additional clock cycles to extend the sample time
« PC adds two cycles if post-calibration is enabled
* DM adds one cycle for an extended conversion time of the MSB

Conversion Time Examples

System assumptions:
fapc = 120 MHz i.e. typc = 8.33 ns, DIVA = 3, f,p = 30 MHz i.e. t,p = 33.3 ns

According to the given formulas the following minimum conversion times can be
achieved (STC =0, DM = 0):

12-bit post-calibrated conversion (PC = 2):

tonioe = (2 + 12+ 2) xtype + 2 x type = 16 X 33.3 ns + 2 x 8.33 ns = 550 ns

12-bit uncalibrated conversion:

tonte = (24 12) x tape + 2 x tape =14 x 33.3ns + 2 x 8.33 ns =483 ns

10-bit uncalibrated conversion:

tonio = (2 +10) x tape + 2 x tapc =12 x 33.3Nns +2 x 833 ns =417 ns

8-bit uncalibrated:
teng = (24 8) xtape + 2 x type =10 x 33.3 ns + 2 x 8.33 ns = 350 ns

Data Sheet 52 V1.4, 2016-01
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3.2.8 Power Supply Current

Electrical Parameters

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:
Voop =3.3V, T, =25°C

Table 32 Power Supply Parameters
Parameter Symbol Values Unit | Note/
Min. | Typ. |Max. Test Condition
Active supply currentb?® | Iy5,, CC|- 122 |- mA  |120/120/120
Peripherals enabled _ 110 |- 120/ 60/ 60
Freduency: 85 60/60/120
fepu/ freripn/ focu in MHZ — — —_—
- 65 - 24124124
- 52 - 1/1/1
Active supply current loppa CC |- 98 - mA 120/120/120
Code execution from RAM _ 80 _ 120/ 60/ 60
Flash in Sleep mode
Active supply current? Ipppa CC |- 115 |- mA  |120/120/120
Peripherals disabled _ 105 _ 120/60/ 60
Freduency: 80 60/60/120
fepu/ freripn/ focu in MHZ — - —
- 63 - 24124124
- 50 - 1/1/1
Sleep supply current® lppps CC |- 115 |- mA  [120/120/ 120
Peripherals enabled _ 105 |- 120/ 60/ 60
rreduency: 83 60/60/120
fepu/ foeripn/ focy In MHZ _—
- 60 - 24124124
- 48 - 1/1/1
fepu! foeripn ! focy in kHz - 46 - 100/100/ 100

Data Sheet
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Electrical Parameters

3.3 AC Parameters

3.3.1 Testing Waveforms

Voop 44
90%
10%
VSS
— - tF
AC _Rise-Fall-Times.vsd

Figure 22 Rise/Fall Time Parameters

VDDP
Voop/ 2 -a——— Test Points ——» Vppp/2

VSS

AC_TestPoints.vsd

Figure 23 Testing Waveform, Output Delay
Timing

Reference
Points

Figure 24 Testing Waveform, Output High Impedance

Vioap + 0.1V

Vioap - 0.1V Voo + 0.1V

AC_Highlmp.vsd
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3.39 Peripheral Timing

Electrical Parameters

3.3.9.1 Delta-Sigma Demodulator Digital Interface Timing
The following parameters are applicable for the digital interface of the Delta-Sigma

Demodulator (DSD).

The data timing is relative to the active clock edge. Depending on the operation mode of
the connected modulator that can be the rising and falling clock edge.

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

characterization.
Table 42 DSD Interface Timing Parameters
Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
MCLK period in master  |t; CC [33.3 |- - ns |t >4 x toggpp”
mode
MCLK high time in master |t, CC |9 - - ns [t>toeripn”
mode
MCLK low time in master |t; CC |9 - - ns |ty > toeripn®
mode
MCLK period in slave t, SR |333 |- - ns |t >4 X tegrpn?
mode
MCLK high time inslave |t, SR |tperipn - ns |V
mode
MCLK low time in slave  |t; SR |tpgripn | — - ns |V
mode
DINinput setuptimetothe [t, SR |tpgripn |— - ns |V
active clock edge +4
DIN input hold time from  |ts SR | tperipn - ns |Y
the active clock edge +3
1) toeripn = 1/ foeripn
Data Sheet 80 V1.4, 2016-01
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Electrical Parameters
With clock delay:
(2

tODLY_F + tDATA_DELAY + tTAP_DELAY +Hisu <t + tCLK_DELAY

®)

tDATA_DELAY + tTAP_DELAY +TwL<tpp+ tCLK_DELAY -Tisu- tODLY_F
tDATAiDELAY + tTAPiDELAY +20<40+ tCLKiDELAY -5-10
toata peLay <5+ teLk_peLay - trap peLay
The data can be delayed versus clock up to 5 ns in ideal case of t,, = 20 ns.

Full-Speed Write Meeting Hold (Minimum Delay)

The following equations show how to calculate the allowed skew range between the
SD_CLK and SD_DAT/CMD signals on the PCB.

(4)

tCLK_DELAY <ty + tOH_F + tDATA_DELAY + tTAP_DELAY -t
tCLK_DELAY <20+ tDATA_DELAY + tTAP_DELAY -5
tDATA_DELAY <15+ tCLK_DELAY + tTAP_DELAY

The clock can be delayed versus data up to 18.2 ns (external delay line) in ideal case of
tw = 20 ns, with maximum trsp pe Ay = 3.2 NS programmed.

Data Sheet 90 V1.4, 2016-01
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Electrical Parameters

No clock delay:

Q)
tODLY_H + tDATA_DELAY + tTAP_DELAY +Hisu <twe
With clock delay:
8
tODLYﬁH + tDATAiDELAY + tTAPiDELAY +tsu<twe+ tCLKiDELAY
©)

toata peLay * Trap_peray - teLk_peLay < twi - tisu - tooLy_n
toata peLay - teLk_pecay < twe - tisu - tooy_n - trap_peLay
tDATA_DELAY - tCLK_DELAY <10-6-14- tTAP_DELAY
toata_peLay - teLk_peLay <-10-Trap_peLay

The data delay is less than the clock delay by at least 10 ns in the ideal case where t, =
10 ns.

High-Speed Write Meeting Hold (Minimum Delay)

The following equations show how to calculate the allowed skew range between the
SD_CLK and SD_DAT/CMD signals on the PCB.

(10)

tCLKiDELAY <tw+ tOHiH + tDATAiDELAY + tTAPiDELAY -t
tCLK_DELAY - tDATA_DELAY <ty + tOH_H + tTAP_DELAY -t
tCLK_DELAY - tDATA_DELAY <10+2+ tTAP_DELAY -2
tCLK_DELAY - tDATA_DELAY <10+ tTAP_DELAY

The clock can be delayed versus data up to 13.2 ns (external delay line) in ideal case of
tw = 10 ns, with maximum trsp pe Ay = 3.2 NS programmed.
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Demultiplexed Read Timing

Electrical Parameters

EBU I Address | Address Hold ! Command | Recovery | New Addr.
STATE : Phase : Phase (opt.) : Phase : Phase (opt.) : Phase
Duration Limits in | | 1 | |
EQU:CLK'Cy'CIe'S : 1..15 : 0..15 : 1..31 : 0..15 : 1.15
| | I | I
T T T T T
Almax:0]” | X | Valid Address | I Ngé}
| | pv+t0i | 7pv+t14|>l
: <—|7| pv + t, 1—F| =t :
CS[E:0] — T\ | | 1/ | k
CSCOMB ! \ | ! / !
| I I I I
| v+t —+— TPV | |
I I | I
= | I I | I
ADV [ | 71 I [ I y&;
1 T I 1 I
I I I I I
| | e,
RD | | | | |
RD | | | L/ |
I I I T I
I I I I I
t t pv + tg — t |
RDWR / | | | | |
/i | | | |
| | I | I
I | I | I
I I PVt I I
| | | S e A |
- ] [ I I I
B0l | T ! ! 7 !
B B S = f i
I I I I I
[ [ PV, I
L L I I
WA [ | \ I | % I
WAIT I I \ I | I
T T T T I
I I I ¢ I I
I I I I I
I I I 4 e
I I I L I
D[15:0? : : | | pataln  YP———
1 1 T I

Y Address A[max:16] on pins A[max:16], Address A[15:0] on pins AD[31:16]

2 Data D[15:0] on pins AD[15:0]

pv = programmed value,

Tesu_ck ¥ sum (corresponding bitfield values)

EBU_DeMuxRD_Async.vsd

Figure 42
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Package and Reliability

power dissipation must be limited so that the average junction temperature does not
exceed 150 °C.

The difference between junction temperature and ambient temperature is determined by
AT = (Pt + Piostat * 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) + Z(Vor x loy)

The dynamic external power consumption caused by the output drivers (P,gpyy) 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
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