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Parallel Data Transfer 

• Until recently (~2000) the cheapest and easiest way to transfer data 
between 2 points at high rate was using a parallel data line architecture 

 

 A B 

32 lines 

All 32 bits of data are transmitted simultaneously 
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Problems with more than 2 points 

- Potentially lots of cables and connectors 

- System doesn’t scale well – must know how many points  
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Bus Architecture 

- All data units share COMMON SIGNAL LINES 
- Only a SINGLE PAIR of data units can transfer data at a given time  
  (Multiplexing in time) 
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Bus/Crate Architecture 

- Data units (modules) occupy slots in a chassis 
- Common data lines are on a printed circuit board (BACKPLANE) 
- Multiple slots (~20) allow for dense packaging and system     
expansion 
- Modules share common power supply and cooling unit (saves $$)  
- Allows for STANDARDIZATION (e.g. VME) 
- With standardization we can mix modules from different vendors 
and custom designed modules 
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VME 

• Data transfers are between a pair of modules. 

• A master module initiates the data transfer. 

• The master selects the target or slave module with the address 
it drives on the bus.  Each slave module has a unique address*. 

• A slave will participate in the data transfer when it recognizes 
its address.  All other slave modules will ignore the master.  

• The direction of the transfer (write, read) is from the master’s 
point of view: 
– WRITE:  the master transfers data to the slave 

– READ:  the master retrieves data from the slave 

• All of the data acquisition modules we design at JLab are 
slaves. 
 

(* actually a unique range of addresses) 
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Basic Addressing 

• A module (slave) has a unique range of addresses it will respond to. 

• For VME the basic unit of storage is the byte (8 bits).  Every byte has a 
unique address. 

• A VME slave module typically has many bytes of storage.  For convenience 
the byte storage within the module is arranged contiguously. 

• Example - For 24-bit addressing with 6 modules: 
– Module 1 – address range 0x100000 – 1000FF   (256 bytes storage) 

– Module 2 – address range 0x100100 – 1001FF   (256 bytes storage) 

– Module 3 – address range 0x200000 – 200FFF   (4096 bytes storage) 

– Module 4 – address range 0x201000 – 201FFF   (4096 bytes storage) 

– Module 5 – address range 0x202000 – 202FFF   (4096 bytes storage)  

– Module 6 – address range 0x300000 – 30000F   (16 bytes storage)  

 

• NONE of the addresses from the modules can overlap. 

• Modules 1 – 6 could be placed in any order and in any of the 21 VME slots.  
It is the address not the physical location (slot) that identifies the module. 
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VME Address Map for Example 
• 000000   unused 
• 0FFFFF 
• 100000   Module 1 
• 1000FF 
• 100100   Module 2 
• 1001FF 
• 100200   unused 
• 1FFFFF 
• 200000   Module 3 
• 200FFF 
• 201000   Module 4 
• 201FFF 
• 202000   Module 5 
• 202FFF 
• 203000   unused 
• 2FFFFF 
• 300000   Module 6 
• 30000F 
• 300010   unused 
• FFFFFF 
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4 Byte Groups 

• It is often convenient to organize storage in a module as 32-bit 
words (4 bytes). 

• VME allows 32-bit data transfers to 4 byte groups. 

• For Module 1 in our example the 4 byte groups are: 
– 100000, 100001, 100002, 100003 

– 100004, 100005, 100006, 100007 

– 100008, 100009, 10000A, 10000B 

– 10000C, 10000D, 10000E, 10000F 

– 100010, 100011, 100012, 100013 

– 100014, 100015, 100016, 100017 

– 100018, 100019, 10001A, 10001B 

– 10001C, 10001D, 10001E, 10001F, 

– etc. 

• A 4 byte group is accessed using the 1st address of the group (e.g. 
100008) along with a specific pattern of control signals (DS0*, DS1*, 
LWORD*, A1) that identify the transfer as 4 bytes long. 
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(HIGH to LOW signal transition) 

Signals that are asserted LOW are indicated with a * 
e.g. DS*, DTACK* 
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AS* 

ADDR(31-0), AM(5-0) 

DS0*, DS1* 

DATA(31-0) 

DTACK* 



19 



AS* 

ADDR(31-0), AM(5-0) 

DS0*, DS1* 

DTACK* 

DATA(31-0) 
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(almost never used) 
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