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8257 BASIC FUNCTIONAL DESCRIPTION 

General
The 8257 is a programmable, Direct Memory Access 
(DMA) device which, when coupled with a single Intel® 
8212 I/O port device, provides a complete four-channel 
DMA controller for use in Intel® microcomputer systems. 
After being initialized by software, the 8257 can transfer a 
block of data, containing up to 16,384 bytes, between 
memory and a peripheral device directly, without further 
intervention required of the CPU. Upon receiving a DMA 
transfer request from an enabled peripheral, the 8257: 
8257:

• Acquires control of the system bus.
• Acknowledges that requesting peripheral which is 

connected to the highest priority channel.
• Outputs the least significant eight bits of the memory 

address onto system address lines A0-A7, outputs 
the most significant eight bits of the memory address 
to the 8212 I/O port via the data bus (the 8212 places 
these address bits on lines Ag-Ais, and

• Generates the appropriate memory and I/O read/ 
write control signals that cause the peripheral to 
receive or deposit a data byte directly from or to the 
addressed location in memory.

The 8257 will retain control of the system bus and repeat 
the transfer sequence, as long as a peripheral maintains its 
DMA request. Thus, the 8257 can transfer a block of data 
to/from a high speed peripheral (e.g., a sector of data on a 
floppy disk) in a single “burst” . When the specified 
number of data bytes have been transferred, the 8257 
activates its Terminal Count (TC) output, informing the 
CPU that the operation is complete.

The 8257 offers three different modes of operation: 
(1) DMA read, which causes data to be transferred from 
memory to a peripheral; (2) DMA write, which causes 
data to be transferred from a peripheral to memory; 
and (3) DMA verify, which does not actually involve the 
transfer of data. When an 8257 channel is in the DMA verify 
mode, it will respond the same as described for transfer 
operations, except that no memory or I/O read/write 
control signals will be generated, thus preventing the 
transfer of data. The 8257, however, will gain control of the 
system bus and will acknowledge the peripheral’s DMA 
request for each DMA cycle. The peripheral can use these 
acknowledge signals to enable an internal access of each 
byte of a data block in order to execute some verification 
procedure, such as the accumulation of a CRC (Cyclic 
Redundancy Code) checkword. For example, a block of 
DMA verify cycles might follow a block of DMA read cycles 
(memory to peripheral) to allow the peripheral to verify its 
newly acquired data.

Block Diagram Description
1. DMA Channels
The 8257 provides four separate DMA channels (labeled 
CH-0 to CH-3). Each channel includes two sixteen-bit 
registers: (1) a DMA address register, and (2) a termi­
nal count register. Both registers must be initialized 
before a channel is enabled. The DMA address register is 
loaded with the address of the first memory location to be 
accessed. The value loaded into the low-order 14-bits of 
the terminal count register specifies the number of DMA 
cycles minus one before the Terminal Count (TC) output 
is activated. For instance, a terminal count of 0 would 
cause the TC output to be active in the first DMA cycle for 
that channel. In general, if N = the number of desired DMA 
cycles, load the value N-1 into the low-order 14-bits of the 
terminal count register. The most significant two bits of the 
terminal count register specify the type of DMA operation 
for that channel:

8257 BLOCK DIAGRAM
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8257

DETAILED SYSTEM INTERFACE SCHEMATIC
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DMA MODE WAVEFORMS
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A.C. CHARACTERISTICS: PERIPHERAL (SLAVE) MODE
� �  = 0°C to 70°C, Vcc = 5.0V ±5%; GND = 0V (Note 1).

8080 BUS PARAMETERS:
READ CYCLE

8257 8257-5

Symbol Parameter Min, Max. Min. Max. Unit Test Conditions

� �� Adr or CSI Setup to RDt 0 0 ns

� �� Adr or CSt Hold from RDt 0 0 ns

� �� Data Access from RDt 0 300 0 200 ns (Note 2)

� �� DB-^FIoat Delay from RDt 20 150 20 100 ns

� �� RD Width 250 250 ns

WRITE CYCLE:

Symbol Parameter

8257

Min. Max.

8257-5

Min. Max. Unit Test Conditions

� �� Adr Setup to WRt 20 20 ns

� �� Adr Hold from WRt 0 0 ns

� �� Data Setup to WRt 200 200 ns

� �� Data Hold from WRt 0 0 ns

Tww WR Width 200 200 ns

OTHER TIMING:

Symbol Parameter
8257

Min. Max.

8257-5 

Min. Max. Unit Test Conditions

� ��� � Reset Pulse Width 300 300 ns

� ��� � Power Supplyt (Vcc) Setup to Reset t 500 500 Ms

Tr Signal Rise Time 20 20 ns

Tf Signal Fall Time 20 20 ns

� ���� Reset to First IOWR 2 2 tcY
Notes: 1. A ll timing measurements are made at the following reference voltages unless specified otherwise: Input “ 1" at 2.0V, " 0 "  at 0.8V 

2. 8257: CL = 100pF, 8257-5: CL = 150pF. Output " 1 "  at 2.0V, " 0 "  at 0.8V

8257 PERIPHERAL MODE TIMING DIAGRAM
WRITE TIMING: READ TIMING:
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