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Software implementation of MLB on the MPC5517
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SoftMLB

How we can connect our body-controller with the MOST 
network, with 

a) Minimal additional cost ?
b) Low effort for the customer ?

Our answer is SoftMLB
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Presentation Topics

� MLB protocol
� The MPC5517
� SoftMLB concept
� SoftMLB software stack and NetService integration
� SoftMLB restrictions
� Required Resources 
� Potential Use-Cases
� Summary
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� MLB is a high bandwidth serial interface of MOST network 
controllers. 

� Two interface types: 
• 3 wires (MLBDAT, MLBSIG, MLBCLK)
• 5 wires (MLBDO, MLBDI, MLBSO,

MLBSI, MLBCLK)

� The MLB clock is synchronous to
the MOST clock

� Three speed grades:
• 256 FS   (� MLBCLK = 12.2880 MHz )
• 512 FS   (� MLBCLK = 24.6272 MHz )
• 1024 FS (� MLBCLK = 49.2544 MHz )

MLB Physical Layer

Source: SMSC



TMFreescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are 
the property of their respective owners. © Freescale Semiconductor, Inc. 2008.

The MLB Protocol

� Command value (8 bit width):
This value is transmitted by the owner of a channel and informs the receivers about 
the data type (transmitted on MLBDAT) and the position (begin, middle, end) inside 
the message stream. Transmission-break commands are also specified and used.

� RxStatus (8 bit width):
The RxStatus is transmitted by the receiver on the MLBSIG line and reflects errors 
cases of the transmission like a break or a protocol error.

� Channel Address (16 bit width):
The channel address signs the logic channel which will transmit two frames later. 
This is an important fact and gives an MLB implementation the time to prepare the 
internal state-machines for the right usage.
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MPC5517

MPC5517 Features:
� Dual core system 

• 32-bit CPU core (e200z1), 
• 32-bit CPU core (e200z0)

� 80 kByte internal SRAM
� 1.5 MBytes FLASH memory
� External bus interface (EBI) module
� Crossbar system architecture
� 16-channel DMA
� 3 x dSPI modules

Target Applicationt:

Body electronics typically use the MPC5510 
family products to integrate convenience and 
comfort features such as lighting, wipers, seats, 
windows, etc. This product family aims to reduce 
the number of modules in the car cockpits 
through higher integration of body electronics and 
gateway functions between CAN,LIN and 
FlexRayTM networks.
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SoftMLB data flow

� MLB logic select the SPI 
interfaces

� SPI clock = MLBCLK
� Every 16bits the SPIs request 

an DMA transfer into the 
internal memory.

� Every 32bit MLB logic triggers 
Interrupt on IOP 

� IOP handle MLB protocol on 
the received word and prepare 
the transmission for next 
physical MLB channel

� IOP start the DMA tasks to 
transfer the Tx-data into the SPI 
fifos.
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IOP Code Flow Chart
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SoftMLB integration into  NetService stack

SoftMLB includes:

� The IOP code which 
implements SoftMLB

� Low-Level-Driver for the 
NetService V2

� Demo based on the 
Open-Source Operating 
System eCos is available

Low-Level Driver 
for SoftMLB

SoftMLB code

main core 
(z1)

IOP core 
(z0)
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Source

char z0_mlbcode[] __attribute__ ((section (".vle_te xt"))) =
{

0x78,0x00,0x01,0xb8,0x44,0x44,0x44,0x44,0x44,0x44,0 x44,0x44,0x44,
0x44,0x44,0x44,0x78,0x00,0x00,0x00,0x44,0x44,0x44,0 x44,0x44,0x44,
...

};

VLE IOP code: mlbcode.c

Linker file: target.ld
MEMORY
{

rom : ORIGIN = 0x00000000, LENGTH = 0x00100000
ram(WA) : ORIGIN = 0x3ffe0000, LENGTH = 0x00020000
iram(WA) : ORIGIN = 0x40000000, LENGTH = 0x00014000

}

SECTIONS
{

.bam : { . = .; KEEP(*(.bam)) } > rom

.vectors ALIGN (0x1000) : { . = .; KEEP(*(.vectors) ) } > rom

.vle_text : { *(.vle_text) } > rom

.text ALIGN (0x4) : { _stext = .; *(.text*) *(.gnu.w arning) *(.gnu.linkonce*) *(.init) 
} > rom _etext = .; PROVIDE (etext = .);
.fini ALIGN (0x8) : { . = .; *(.fini) } > rom
.rodata1 ALIGN (0x8) : { . = .; *(.rodata1*) } > ro m

...
.vle_data 0x40000000 : { *(.vle_data) } > iram
. = 0x40002000;
__RAM_Z0_CODE =.;
. = . + SIZEOF(.vle_text);
__ROM_Z0_CODE_END = .;

...
}
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Restrictions of SoftMLB

� Data types
• Packet Data support 

(next milestone)
• Synchronous Data

(no customer requests) 

� SoftMLB supports only 
256FS

Why ?
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Timing conditions

� IOP is working with 64 MHz (~ 15ns )
� The MLB bit clock in 256 FS mode is:

12.288 MHz [24.576 MHz] �
81ns [40.5 ns] , new data (32bit) every 2.6 us [1.3 us]

2.6 us are ~ 170 [85] CPU instructions (ideal case IPC=1.0)

But: 
� Interrupt Latency 
� Load/Store > 15ns
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Required Resources of the MPC5516

� IOP/z0 (exclusive)
� 4 x DMA channels 
� 2 x dSPI modules
� ~1.5 KBytes of FLASH copy to RAM (1 MBytes)

• Interrupt table
• z0 Init-Code 
• ISR

� ~9kBytes of internal RAM (worst case)
• Ctrl MSG: 4 x 32 Bytes (per Rx, Tx)
• Asynch Packet: 4 x 1KByte (per Rx,Tx)
• Variables etc. 
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Potential Use-Cases

Use-Cases/Applications:

� Body Controller

� Small-size MOST nodes (e.g. rear-seat headphone)

� Mid-size MOST nodes (e.g. DSP/Controller combination)
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Summary

� SoftMLB is an alternative approach to implement MLB/MOST 
systems 

� The SoftMLB approach is able to support the full MLB specification

� The SoftMLB approach could minimize your system cost

� The SoftMLB approach could minimize the system complexity
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Thank you !

Questions ?
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