Lectures 18&19: Buses

What is a bus?
Bus Architectures

Low speed peripheral buses
AMBA

Accessing memory locations from C

#dafine REGC_FOO Ox40000140
unaignad int *reg = (Uneigoad int *) (BEC FOO)
main () |

o] b= 3;
}

* What happens when this “instruction™ executes?

“*reg += 3" is turned into a |d, add, str sequence

=  Load nstruction
& Dus resd operEhon COMIMEnCES
The CFL drives the sddress *nez= anta the sddress bus
The CFU indiczbad = read operstion is i prooess
Some “handshating™” ooours
The target drives the contents of “reg™ onto the data lines
The ortents of “reg™ is loaded into & CFU resister
Add instruction
AN ImMmedigte sdd [ sdd rd, rQ, #3) adds three to this velue
= Store instructian
& Dus write opemstion commences
The CFU drives the address “reg” onto the sddress bus
The CFU indicabad = write operation is in process
Some “Mandshaking™ ocours
The CFU drives the montents of “r0* ooto the date lres

= The terget stores the dxt 'I.'IIIIIJII:::IH'I:-:I.HI:I::.lr:H-E- “reg”

Details of the bus "handshaking” depend
on the particular memory/peripherals involved

* SoC memory/peripherals
— AMBA AHB/AFE %E

= NAND Flash
— Open NAMND Flash Interface {ONFI)

* DDR 5DRAM

— IEDEC JESDTE, JESDTI-2F, etc. -
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Interconnecting Components

= Meed interconnections between
— CPU, memory, /O controllers

» Bus: shared communication channel

— Parallel set of wires for data and synchronization
of data transfer

— Can become a bottleneck

Bus Types

* Processor-Memory buses

— Short, high speed
— Design is matched to memory organization

= /O buses

— Longer, allowing multiple connections
— Specified by standards for interoperability

— Connect to processor-memory bus through a
bridge

Advanced Microcontroller Bus Architecture {AMBA)
- Advanced High-performance Bus {AHB)
- Advanced Peripheral Bus {(APB)
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* High performance * Low power
* Pipelined operation * |atched address/control
* Burst tramsfers * Simple interface
* Multiple bus masters * Suitable of many
* Split transactions peripherals
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Busses on PIC32MX MCU
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Busses on PIC32MX MCU
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*  Bus matrix is 3 switch that sllows
multiple accesses ta ooour

EhET | = cancurrently in a system.
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be=twye=n different bus masters to
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I_*_ * It serizlizes sccesses hetween
¥ § i cifferent masters to the same
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* The CPU is effectively twa
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Why have so many busses?

* Many designs considerations
— Master vs Slave
— Intermal ws External
— Bridged vs Flat
— Memary vs Peripheral
— Synchronous vs Asynchronous
— High-speed vs low-speed
— Serial ws Parallel
— Single master vs multi master
— Single layer vs multi layer
— Multiplexed A/D vs demultiplexed A/D
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Bus Signals and Synchronization

Data lines

— Carry address and data

— Multiplexed or separate

Control lines

— Indicate data type, synchronize transactions
Synchronous

— Uses a bus clock

Asynchronous

— Uses request/acknowledge control lines for
handshaking

Let us examine
Low Speed Peripheral Units
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= SPI

= 12C

= UART




