E 0)( l Infineon Technologies - XMC4700F144K2048AAXQMA1 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
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

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
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range of applications.
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Active

ARM® Cortex®-M4
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FLASH
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About this Document

About this Document

This Data Sheet is addressed to embedded hardware and software developers. It
provides the reader with detailed descriptions about the ordering designations, available
features, electrical and physical characteristics of the XMC4[78]00 series devices.

The document describes the characteristics of a superset of the XMC4[78]00 series
devices. For simplicity, the various device types are referred to by the collective term
XMCA4[78]00 throughout this manual.

XMC4000 Family User Documentation
The set of user documentation includes:

* Reference Manual
— decribes the functionality of the superset of devices.
» Data Sheets
— list the complete ordering designations, available features and electrical
characteristics of derivative devices.
* Errata Sheets
— list deviations from the specifications given in the related Reference Manual or
Data Sheets. Errata Sheets are provided for the superset of devices.

Attention: Please consult all parts of the documentation set to attain consolidated
knowledge about your device.
Application related guidance is provided by Users Guides and Application Notes.

Please refer to http://www.infineon.com/xmc4000 to get access to the latest versions
of those documents.
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Summary of Features

On-Chip Memories

* 16 KB on-chip boot ROM

e 96 KB on-chip high-speed program memory

e 128 KB on-chip high speed data memory

e 128 KB on-chip high-speed communication memory

e 2,048 KB on-chip Flash Memory with 8 KB instruction cache

Communication Peripherals

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

« EtherCATSlave interface (ECAT) capable of 100 Mbit/s transfer rates with 2 Mil
ports, 8 Fieldbus Memory Management Units (FMMU), 8 Sync Manager, 64 bit
distributed clocks

e Universal Serial Bus, USB 2.0 host, Full-Speed OTG, with integrated PHY

e Controller Area Network interface (MultiCAN), Full-CAN/Basic-CAN with 6 nodes,
256 message objects (MO), data rate up to 1 MBaud

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

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

e SD and Multi-Media Card interface (SDMMC) for data storage memory cards

e 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-Analog Converter (DAC) with two channels of 12-bit resolution

Industrial Control Peripherals

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

e Two Position Interfaces (POSIF) for servo motor positioning

e Window Watchdog Timer (WDT) for safety sensitive applications

« Die Temperature Sensor (DTS)

* Real Time Clock module with alarm support

e System Control Unit (SCU) for system configuration and control

Input/Output Lines

* Programmable port driver control module (PORTS)
« Individual bit addressability

Data Sheet 9 V1.0, 2016-01
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Electrical Parameters

Table 31 USB OTG Data Line (USB_DP, USB_DM) Parameters (Operating

Conditions apply)
Parameter Symbol Values Unit | Note/
Min. Typ. | Max. Test Condition
Input low voltage V. SR|- - 0.8 \Y,
Input high voltage Vi SR|2.0 - - \Y,
(driven)
Input high voltage Viuz SR |27 - 3.6 \Y
(floating)
Differential input Vps CC|0.2 - - \Y
sensitivity
Differential common Vew CC 0.8 - 2.5 \
mode range
Output low voltage Vo, CC|0.0 - 0.3 \ 1.5 kOhm pull-
upto 3.6V
Output high voltage Voy CC |28 - 3.6 Vv 15 kOhm pull-
downto OV
DP pull-up resistor (idle |Rp, CC [900 - 1575 |Ohm
bus)
DP pull-up resistor Rpua CC 1425 |- 3090 |Ohm
(upstream port
receiving)
DP, DM pull-down Rpp CC (1425 |- 24.8 kOhm
resistor
Input impedance DP, |Z,, CC |300 - - kOhm |0V <V £ Vppp
DM
Driver output resistance |Zpg, CC |28 - 44 Ohm
DP, DM

1) Measured at A-connector with 1.5 kOhm + 5% to 3.3 V + 0.3 V connected to USB_DP or USB_DM and at B-
connector with 15 kOhm + 5% to ground connected to USB_DP and USB_DM.
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Figure 21 Oscillator in Direct Input Mode
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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

Subject to Agreement on the Use of Product Information



o . XMC4700 / XMC4800
< |nf|ne0n XMC4000 Family

Electrical Parameters

Table 38 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, = 144 MHz, main PLL f,,-o = 288 MHz, stepping done
by K2 divider, t5 55 between individual steps:

24 MHz - 48 MHz - 72 MHz - 96 MHz - 144 MHz (K2 steps 12-6-4-3-2)

24 MHz - 48 MHz - 96 MHz - 144 MHz (K2 steps 12-6 - 3 - 2)
24 MHz - 72 MHz - 144 MHz (K2 steps 12 - 4 - 2)
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Subject to Agreement on the Use of Product Information



o . XMC4700 / XMC4800
< mfmeon XMC4000 Family

Electrical Parameters

t1 t2 t3

MELK 7 \ / \ 7Z—
ts t

DIN X ><:

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 46 USIC SSC Master Mode Timing

Parameter Symbol Values Unit |Note/
Test Condition

Min. Typ. | Max.

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]
valid time

—

; CC |-6 - 8 ns

Receive data input t, SR |23 - - ns
DX0/DX[5:3] setup time to
SCLKOUT receive edge

Data input DX0/DX[5:3]
hold time from SCLKOUT
receive edge

1) tg=1/fpg

—

s SR |1 - - ns
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Electrical Parameters

3.3.9.3 Inter-IC (lIC) Interface Timing

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 48 USIC IIC Standard Mode Timing®

Parameter Symbol Values Unit |Note/
Test Condition

Min. Typ. Max.

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 for each | C, SR
bus line

400 |pF

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

Table 49 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,
2)
Data hold time t; 0 - - Us
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 - - ps
CC/SR
Hold time for (repeated) |t 0.6 - - us
START condition CC/SR
Set-up time for repeated | tg 0.6 - - us
START condition CC/SR
Set-up time for STOP tq 0.6 - - us
condition CC/SR
Bus free time between a |t 13 - - us
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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SDA
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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
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Electrical Parameters

Full-Speed Read Meeting Hold (Minimum Delay)

The following equations show how to calculate the allowed combined propagation delay
range of the SD_CLK and SD_DAT/CMD signals on the PCB.

(6)

tCLKiDELAY +ton+ tDATAiDELAY + tTAPiDELAY > tIHiF
tCLKiDELAY + tDATAiDELAY > tleF - tOH - tTAPiDELAY
tCLK_DELAY + tDATA_DELAY >2- tTAP_DELAY
The data + clock delay must be greater than 2 ns if trpp pg ay iS NOt used.
If the trap peLay iS Programmed to at least 2 ns, the data + clock delay must be greater

than 0 ns (or less). This is always fulfilled.

AC Timing Specifications (High-Speed Mode)

Table 54 SDMMC Timing for High-Speed Mode

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

Clock frequency in high speed fpp CC|0 48 MHz

transfer mode (1/t,,)

Clock cycle in high speed top CC |20 - ns

transfer mode

Clock low time twe CC |7 - ns

Clock high time twu CC|7 - ns

Clock rise time thy CC |- 3 ns

Clock fall time trw.  CC |- 3 ns

Inputs setup to clock rising tsun SR|2 - ns

edge

Inputs hold after clock rising thn SR|2 - ns

edge

Outputs valid time in high topLy 1 CC |- 14 ns

speed mode

Outputs hold time in high tonn CC|2 - ns

speed mode
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Subject to Agreement on the Use of Product Information



o . XMC4700 / XMC4800
< |nf|ne0n XMC4000 Family

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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Electrical Parameters

Demultiplexed Read Timing

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—FI L=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 Demultiplexed Read Access
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Electrical Parameters

Demultiplexed 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 CLK Cycles 1..15 0..15 1..31 0..15 0..15 1..15
Almax:0]” Valid Address Next
v+t pv + ty —=
1 pv+ t,
Cs[30] T\ =PVt NR
CSCOMB \ /
pv + t, —— pV + 133
Y \
pv + 5
RD
/
pv + ta T
RD/WR \( 71
i 1.
pv + ta 34
pv +t,
BC30] { g 71
tss tas
WAIT S\ 7[_
= pv + ty T—pv + tg
D[15:0]? Data Out >

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_cLk * sum (corresponding bitfield values) EBU_DeMuxWR_Async.vsd

Figure 44 Demultiplexed Write Access
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3.3.10.3 EBU Arbitration Signal Timing

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

characterization.

Note: Operating Conditions apply.

Table 60 EBU Arbitration Signal Timing Parameters

Parameter Symbol Values Unit | Note/

Min. |Typ. |Max. Test Cond
ition

Output delay from BFCLKO , CC |- - 16 ns |C_=50pF

rising edge

Data setup to BFCLKO t, SR |11 - - ns |-

falling edge

Data hold from BFCLKO t; SR |2 - - ns |-

falling edge

— | t1
HLDA Output SL

d

BREQ Output

-t {ﬁ
1
,
i

BFCLKO \

35

[\

b
L
2

T

HOLD Input ; ;
HLDA Input

=

EBU_Arb.vsd

Figure 46 EBU Arbitration Signal Timing
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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 65 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

Data Sheet

ETH MII Signal Timing
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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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1) Does not include plastic or metal protrusion of 0.25 max. per side
2) Does not include dambar protrusion
3) Refer table for exposed pad dimension PG-LQFP-144-22-P0 V04

Figure 60 PG-LQFP-144-24 (Plastic Green Low Profile Quad Flat Package)
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