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EBU
External Bus Unit

EBU
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Key feature

Multiple memory type access in

>

time-multiplex

Highly flexible bus protocol
parameterization

External code execution and data
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Highlights

Transparently connects CPU and GPDMA
controller to external devices such as
memories, LCDs, ASICs or FPGAs.

Both code execution and data storage is
possible.

Several types of external memories are
supported.

Customer benefits

> Solve complex applications with low
footprint package (BGA144)

> Select memory extension with the
best price/performance/quality ratio

> Enable huge protocol stacks and
process data image storage
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EBU: multiple memory type access in
time-multiplex (1/3)

Multiple Memory Access
AD0-AD15 A[;ZZSS N - (D)
AD16-AD31 y — = FPGA
XMC™4  A16-A18 AddreSS>SDRAM:> Burst |, ASIC | RAM
Control Control ) N Flash N -
1CS0-3 Select ) S S —

Unused address/data/control signals can be
used as I/O or alternate function

> EBU supports parallel operation of synchronous, asynchronous and burst
protocols in one bus

> Up to four chip-selects available

> This allows low footprint package (e.g. BGA144) for complex applications
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EBU: multiple memory type

time-multiplex (2/3)

> Modes (Intel-style peripheral/device
support)

- 16-bit multiplexed or

- 16-bit de-multiplexed or

- 32-bit multiplexed

- Up to 64 MB address range

> SRAM
- E.qg. ISSY IS61WYV series
> NOR Flash

- E.g. Micron M29EW series
> ASIC

- E.qg. Beckhoff ET1100
> FPGA

- E.qg. Altera Cyclone 1V/V

access in

Asynchronous access - 16-bit demultiplexed

>

JCS

ADO-AD15 [

AD16-AD31

Al16-A18

BCO

XMC™4 i,

/RD_RW
/RD

/CS(OE)

| DQO-DQ15
2 A0-A15
A A16-A18

SRAM
NORFlash
ASIC
FPGA
etc.

BLE
BHE

/WE
/ OE

Asynchronous access - 16-bit multiplexed
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EBU: multiple memory type
time-multiplex (3/3)

> Burst flash
- Up to 256 Mbit
- E.g. Spansion S29CL032]
> Synchronous RAM
- E.g. ISSY IS61LF series
> SDRAM
- 64-512 Mbit
> E. g. Micron MT48L series,

ISSI 1S42/45S series
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Burst flash access - 16-bit demultiplexed
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Synchronous DRAM (SDRAM) access
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EBU

Highly flexible bus protocol parameterization

> EBU supports different memory protocols

— Up to 4 chip selects available assigned
to four programmable address regions

- Highly programmable timing
parameters for each memory type

— Bus arbitration scheme supported
> Adjustable clock ratio CPU:Memory
- SDRAM: 1:1,1:2,1:3
- Asynchronous: 1:1, 1:2, 1:3, 1:4
> Up to 80 MHz bus timing on A2-type pads

- CPU@120 MHz - memory@60 MHz
- CPU@80 MHz - memory@80 MHz

vV VvV VvV VvV VvV VvV V V V V V V V vV VvV

Setup

Hold
Multiplex
Demutiplex
Burst
Synchronous
Asynchronous
Wait

Hold
Acknowledge
Busrequest
Chipselect
Waitstate
Clock
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EBU

External code execution and data access

Code execution

Coremark @120 MHz
(the higher the better)

260
95
21
Flash cached Flash SDRAM
uncached
fetch from fetch from fetch
flash flash from

cached un-cached SDRAM

Data access

Copy 16 kB data from DSRAM1

(the lower the better)

to PSRAM

Copy to
PSRAM via
DMA

to DSRAM2

Copy to
DSRAM2
via DMA

25

to SDRAM

Copy to
SDRAM via
DMA
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EBU
System integration

CPU System | | System

Cortex-M4F| | DMAOQ pmay || Ethernet

usB

‘

System
D- Code
I-Code

Flash

BROM

PSRAM

3k 2

DSRAM
1&2

> Target applications

— Controls and PLCs
- HMI and LCDs

EBU

CPU and both DMAs can access
external memories or devices via
EBU.

Due to the multilayer bus matrix,
CPU can fetch code from internal
flash while a DMA fetches data
from external memory without
timing penalty.

CPU can fetch code and data via
EBU from external device.
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Application example: commonly used memory
between two XMC™4000

Commonly used memory mapped ASIC

ADO-AD15 ( 5 ) DQO0-DQ15
AD16-AD31 | AD-A15
XMC™ 4 X
A16-A18 - ) A16-A18
(master) R
Control = | Control
/CSO0 ¢ — > | /CS(OE)
/BREQ /HOLD /HLDA

SRAM
ASIC
/BREQ /HOLD /HLDA FPGA

/CS1 etc.
XMCTM 4 Control 1

(slave)  a16-aA18 '
AD16 -AD31 I
ADO-AD15 K

> Two XMC™4 can share an external memory (mailbox) or can commonly access an ASIC
(e.g. Industrial Ethernet device) or a FPGA
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Application example

LCD via EBU
LCD application
Data
- ~> _
g S ADC AD0-AD15 VT (=
S AD16-AD31 Address> —)
' XMC™ 4 Al6-A18 ~ ——~ SDRAM | LCD
A Control oot ) —)
~ A cso =<
7 - A P ccu  quadspr éC51 /CS N
- i} \
bl E2PROM

Non-volatile storage for
user manual, pictures in
JPG-format etc.

CPU: reformat
JPG into raw
pixel-format

Volatile storage
of raw
pixel-format
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Application example
XMC™4500 application kit with SDRAM

> CPU board
XMC™4500 SDRAM

- SDRAM
- EEPROM

- Intel-style interface
on COM connector

http://www.infineon.com/cms/en/product/productType.html?productType=db3a304433b8a41
00133daf9cc041122
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Support material

Collaterals and
Brochures

Technical Material

Videos

Contact
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http://www.infineon.com/XMC
http://www.infineon.com/XMC
http://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc1000-industrial-microcontroller-arm-registered-cortex-registered-m0/xmc-development-tools-kits-and-boards/channel?channel=db3a30433d5e5530013d64397b0c2043
http://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc1000-industrial-microcontroller-arm-registered-cortex-registered-m0/dave-version-4-free-development-platform-for-?channel=5546d46145f1f3a4014619e925171bcc
http://www.infineon.com/cms/en/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc1000-industrial-microcontroller-arm-registered-cortex-registered-m0/xmc-development-tools-software-tools-and-part?channel=5546d46145f1f3a4014619e9bcfa1bcd
http://www.infineon.com/mediacenter
http://www.infineon.com/cms/media/Applications/microcontrollers/XMC/Mediathek.html
http://www.infineonforums.com/
http://www.infineon.com/cms/en/about-infineon/company/contacts/product-support-form/

Disclaimer

The information given in this training materials is given as a hint for
the implementation of the Infineon Technologies component only and
shall not be regarded as any description or warranty of a certain

functionality, condition or quality of the Infineon Technologies
component.

Infineon Technologies hereby disclaims any and all warranties and
liabilities of any kind (including without limitation warranties of non-
infringement of intellectual property rights of any third party) with
respect to any and all information given in this training material.
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