






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TOSHIBA TMP8237A 

During the Memory-to-Memory transfer, EOP is output when TC of channell is 
produced. EOP is always used for channels with active DACK and external EOP 
has no connection when DACKo-DACK3 are all inactive. 

EOP is an open drain signal and therefore, requires an external pull-up resistor. 

• AO-A3 (Address, Input/Output) 

The four least significant address lines are the bidirectional 3-state signals. In 
the idle cycle, these lines serve as the input signals and used by MPU for 
write/read of the control register. In the active cycle, they serve as the output 
signals and become low order 4 bits of output address. 

• A4-A7 (Address, Output) 

The four most significant address lines are 3-state output signals. 
These lines are enabled for the period ofDMA service only. 

• HRQ (Hold Request, Output) 

This is the hold request signal to MPU, and is used to request the system bus 
control. HRQ is output by the TMP8237 A according to a software request or 

unmasked DREQ. 

• DACKO-DACK3 (DMA Acknowledge, Output) 

The DMA acknowledge lines indicate that channels are active. Normally, these 
are used for selecting peripheral devices. 

Only one DACK becomes active but it does not become active unless DMA is 
controlling the system bus. Polarity of these lines are programmable. After reset, 
they initialize low active. 

• AEN (Address Enable, Output) 

Address Enable is a high active signal and used to enable output of the external 
latch which holds high order byte of address and to disable the system bus during 
the DMA cycle. 

During the DMA transfer, HLDA and AEN are used to disable all I/O except 
programmed I/O. The TMP8237 A disables CS input for DMA transfer to prevent 
itself from being selected automatically. 

• ADSTB (Address Strobe, Output) 

This signal is a strobe output to an external latch circuit and is used to latch 

high order 8-bit address from DBo-DB7. 
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• MEMR (Memory Read, Output) 

This is a low active 3-state output used for transferring data from a memory to Ii 

peripheral device or for data accessing from a selected memory during the 

Memory-to-Memory transfer. 

• MEMW (Memory Write, Output) 

This is a low active 3-state output used for transferring data from a peripheral 

device to a memory or for writing data into a selected memory during the Memory­

to-Memory transfer. 
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5. OPERATIONAL DESCRIPTION 

5.1 DMA OPERATION 

The TMP8237 A has two operations; idle cycle and active cycle. Each of these cycles 

consists of several states. 

On the TMP8237 A, it is possible to consider 7 states each of which consists of one 

clock cycle. 8tate I (8I) is an idle state. This is such a state as there is no valid DMA 

request pending. 81 is a program condition state which is programmable by MPU. 

8tate a (80) is the first DMA service state. This is a state that the TMP8237 A made a 

hold request to MPU but not yet received the acknowledge signal from MPU. When the 

acknowledge signal is received from MPU, the transfer is started. 

81, 82, 83 and 84 are the DMA service states. If more time is required by the 

transfer, it is possible to insert the wait state (8W) before 84 by READY input to the 

TMP8237A. 

In the Memory-to-Memory transfer, in order to assure complete transfer, read from 

the memory and write to the memory are required. 8 states are necessary for one 
transfer. The first four status (811, 812, 813 and 814) are read from the memory and the 

latter four state (821, 822, 823 and 824) are write to the memory. 

The temporary data register is used as an intermediate storage area of memory bytes. 

5.2 IDLE CYCLE 

When DMA service is not requested by channels, the TMP8237 A enters into the idle 

cycle and is placed in 81 state. In order to check if the channels request DMA service, the 

TMP8237 A samples DREQ for every clock. 

The TMP8237A also samples C8 to check if MPU is requesting read or write of 

internal registers. When C8 is low and HLDA is also low, the TMP823 7 A is placed in 

the program condition. 

At this time, MPU is able to change or check the content of any internal register 

through read or write from that register. 

Address lines AO-A3 are input signals and used for selecting a register being read or 
written. lOR and lOW are used for selecting read or write and decide read/write timing. 

The internal flip-flop is used for generating address extension bits according to 

number and size of internal registers. (First/Last flip-flop) This bit is used for deciding 
high or low order byte of 16-bit address and word count register. 

The flip-flop is reset by the master clear or reset. In addition, this flip-flop also can be 

reset by an idependent software command. 

On a special software command, the execution in the TMP8237 A program condition is 

possible. These commands are decoded as in the address setting when both C8 and row 
are active. 

The data bus is not used for this command. This command is available in three types; 

clear First/Last flip-flop, master clear and clear mask register. 
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5.3 ACTIVE CYCLE 

When the TMP8237 A is in the idle cycle and the channels are requesting DMA 
service, the TMP8237 A outputs HRQ to MPU and goes into the active cycle. In this 
cycle, the DMA service for anyone of 4 modes is executed. 

5.3.1 Single Transfer Mode: 

In this mode, the TMP8237 A performs a single byte transfer during each HRQ/HLDA 

handshake. When DREQ becomes active, HRQ becomes active. 
After MPU responds by driving HLDA active, a single byte transfer will take place. 

After the transfer HRQ becomes inactive, its word count is decreased, and address is 

increased or decreased. When word count changes from OOOOH to FFFFH, a terminal 
signal is generated and if the channels are programmed, the auto initialization is made. 

To execute the single byte transfer, it is necessary to hold DREQ until DACK 

corresponding each DREQ becomes active. If DREQ is continuously active, HRQ 
becomes inactive following each transfer and then, becomes active again, and the new 
single byte is executed following the leading edge ofHLDA. 

On the 8085A system, one machine cycle can be executed during the DMA transfer. 

5.3.2 Block Transfer Mode: 

In this mode the TMP8237 A continues the transfer until terminal count (TC) is 
generated or an external End of Process signal (EOP) is encountered. Here, TC is 
produced when the word count changes from OOOOH to FFFFH. 

What is requied for DREQ is to hold it in active state until DACK becomes active. 
Auto initialization (if so programmed) is taken place at the end of DMA service. 

5.3.3 Demand Transfer Mode: 

In this mode the TMP8237 A continues the transfer until TC is produced or EOP is or 
DREQ becomes inactive. Thus, it is possible for a device, which is requesting the DMA 
service, to suspend the transfer by making DREQ inactive. The service is resumed when 
DREQ is made active again. It is possible to read an intermediate value of address and 
word count from the current address and current word count register of the TMP8237 A 
while the system bus is returned to MPU during execution of the DMA service. 

The auto initialization is taken place following TC or EOP at the end of DMA service. 
In order to perform a new DMA service following the auto initialization, the active edge 
ofDREQ is necessary. 
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5.3.4 Cascade Mode: 

This mode is used when the TMP8237 A is cascade connected for a simple system 
expansion. HRQ and HLDA of the additional TMP8237 A are connected to DREQ and 
DACK of the first TMP8237 A. DMA request to the TMP8237 A which is added for the 
purpose of system expansion is authorized by the priority circuit of the first TMP8237 A. 

If the priority is already decided, the additional device must wait till the acknowledge 
request. The cascade channel of the first TMP823 7 A is used only for deciding priority of 
the additional TMP8237 A and therefore, the channel itself does not output address nor 

control signal. This is to prevent the added device from colliding with output of the 
cascade channel. On the TMP8237 A, DACK respond to DREQ. 

However all other outputs except HRQ are disabled. 
The state of cascade connection is shown in Figure 5.1. In Figure 5.1, two levels of 

DMA are formed. To further expand the TMP8237 A, it is possible to add it to the second 
level using the remaining channel of the first TMP8237 A. To further add another 

TMP8237 A, the third level can be formed by cascade connecting it to the second level. 

2nd Level 

1st Level 
Micro- TMP8237A 

processor - HRQ DREQ I- HRQ 

-- HLDA DACK f------- HLDA 

TMP8237A 

DREQ I- HRQ 

DACK f------- HLDA 

Initial Device 
TMP8237A 

Additional device 050489 

Figure 5.1 Example of Cascade Connection of TMP8237 A 

5.4 TRANSFER FORMAT 

3 different transfer format are available for 3 active transfer modes. 
They are read, write and verify. In the write transfer, data is transferred from I/O 

device to memory by MEMW and lOR. In the read transfer, data is transferred from 
memory to IIO device by MEMR and lOW. 

The verify transfer is a pseudo transfer. The TMP82C37 A perform such operations as 
address generation for read or write transfer, answer to EOP, etc. However, memory or 
I/O control line does not become active. 
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5.5 MEMORY-TO-MEMORY TRANSFER: 

The TMP8237 A has the ability of block movement and is capable of transferring data 
block from one memory address location to another location. When Bit 0 of the 
command register is programmed at Logic 1, Channel 0 and 1 operate as the Memory-to­
Memory transfer channels. 

Channel 0 serves as a source address and Channell as a destination address, and the 
word count of Channell is used. The Memory-to-Memory transfer is executed when 
software DMA request is set for Channel O. 

The Memory-to-Memory transfer must use the block transfer mode. 
When Channel 0 is programmed as a fixed source address, it is possible to write single 

source words into a memory block. 
When the TMP8237 A is programmed for the Memory-to-Memory transfer, Channel 0 

and Channell must be masked. The same value as that is set for Channell must be set 
for the word count of Channel o. During the Memory-to-Memory transfer, AEN became 

active but DACK does not become active. 
During the Memory-to-Memory trnasfer, the TMP8237 A respond to external EOP 

signal. In the block search, the data comparator uses this (EOP) input to terminate the 

DMA service when match is found. The Memory-to-Memory transfer timing is shown in 
Timing Diagram 4. 

5.6 AUTO INITIALIZATION: 

When Bit 4 of the mode register is set to 1, the channels are set up for the auto 
initialization. During the auto initialization, data are loaded into the current address 
and current word count registers from the base address and base word count registers, 
respectively, following EOP. The base registers are loaded by MPU simultaneously with 
the current registers and remain unchanged during the DMA service. 

When the channels are under the auto initialization, mask bit is not set by EOP. 
Following the auto initialization, that channel is prepared to execute the service 

without interposition of MPU. 

5.7 PRIORITY: 

The TMP8237 A has two types of priority which can be selected by software. The first 
type is the fixed priority. Channel priority is fixed by channel number. The lowest 
priority is channel 3, followed by 2, 1, and the highest priority is channel o. 

The second type is the rotating priority. In this type, an accepted channels is then 
given with the lowest priority. 

On the rotating priority in the single chip DMA system, the highest priority of any 

one channel comes after no more than three higher priority services have occurred. This 
rotating priority prevent a specfic channel from occupying the system all the time.(See 
the following next rage diagram.) 
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The highest 
priority 

The lowest 
priority 

1st Service 

a 
1 -Service 

2 

3 

TMP8237A 

2nd Service 3rd Service 

2 - Service ~ +- Service 

~
3 ...- Request a 
a 1 

1 050489 

The priority judging circuit selects a channel with the highest priority requesting the 

DMA service for every active edge ofHLDA 

Once the channel starts the service, that operation will not be suspended even when 

the service is demanded by another channel with higher priority. A channel with higher 
priority can get the control right only after a channel with lower priority relinquished 

HRQ. 
Whenever the control is transferred from a channel to another channel, MPU gets the 

system bus control right. This assures the leading edge of HLDA which is used for 

selecting a channel with the highest priority. 

5.8 COMPRESSED TRANSFER TIMING: 

In order to accomplish greater throughout allowed by system characteristics, the 

TMP8237 A is capable of compressing the transfer time to 2 clock cycles. As can be seen 

from Timing Diagram 3, State S3 is used to extend readout pulse access time. When 
State S3 is removed, readout pulse width becomes equal to write pulse width. Then, the 

transfer will consist of State S2 for changing address and State S4 for executing 

read/write. State Sl is produced when As to A15 are updated (refer to Address 
Generation). Compressed transfer timing is shown in Timing Diagram 5. 

During Memory-to Memory transfer, compressed transfer is not available. 

5.9 ADDRESS GENERATION: 

To reduce number of pins, the TMP8237 A has the multiplexed address/data bus. 

State Sl is used to output high order address byte to the external latch. The trailing 

edge of ADSTB is used to load the address byte from the data line on the external latch 

circuit. 

AEN is used to enable latch outputs from 3 states. Low order address byte is directly 
output by the TMP8237 A. 

Aa to A7 are connected to address bus. Timing Diagram 3 show the relationship 

among CLK, AEN, ADSTB, DBa to DB7 and Aa to A7. 

Addresses produced during the block and demand transfers are sequential. For many 

transfer the same address data will be held in the external address latch. This address 
data changes only when carry or borrow from A7 to As is produced in the normal 

sequence. To raise system through put, on the TMP8237 A, Sl state is executed only for 

updating AS to A15 requiring the external latch. 
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6. DESCRIPTION OF REGISTERS 

Register Name Size Number 

Base address register 16-bit 4 

Base word count register 16-bit 4 

Count address register 16-bit 4 

Current word count register 16-bit 4 

Temporary address register 16-bit 1 

Temporary word count register 16-bit 1 

Status register 8-bit 1 

Command register 8-bit 1 

Temporary register 8-bit 1 

Mode register 6-bit 4 

Mask register 4-bit 1 

Request register 4-bit 1 

050489 

Figure 6.1 Internal Registers 

6.1 CURRENT ADDRESS REGISTER: 

Each channel has a 16-bit current address register. This register holds addreses that 

are used during the DMA trnasfer. After each transfer, this register is automatically 
incremented or decremented, and intermediate address values are stored in the current 
address register during the transfer. Write or read of this register is made by MPU. An 

original value is initialized again by the auto initialization. 
The auto initialization is taken place only after EOP. 

6.2 CURRENTWORD COUNT REGISTER: 

Each channel has a 16-bit current word count register. For this register, the number 

of words to be transferred that is one less than that to be transferred must be 
programmed. The word counter is decremented after each transfer. Intermediate 
values of word count are stored in this register during the transfer. When the register 

value goes from OOOOH to FFFFH, TC (Terminal Count) is produced. 
When this register is in the program condition, load or read is made by MPU. 

Following the end of DMA service, this register is initialized to original values again by 
the auto initialization. 

The auto initialization is taken place only when EOP is produced. 
Note that the content of the word count register becomes FFFFH following internally 

produced EOP. 
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6.3 BASE ADDRESS REGISTER, BASE WORD COUNT REGISTER: 

Each channel has a pair of registers; the base address register and base word count 

register. These 16-bit registers store original values ofrelated current registers. These 

registers are used to store original values of current registers at time of the auto 

initialization. Write to the base register is made at the same time of write into 

equivalent current registers during the programming by MPU. 
Therefore, write into the current registers which store intermediate values are made 

over these intermediate values. The base register cannot be read out by MPU. 

6.4 COMMAND REGISTER: 

7 

I 

This 8-bit register controls the operation of TMP823 7 A. This command register is 
programmed (clear or reset) by MPU when it is in the program condition. The figure 

presented below show the functions of command bits. For address codes, refer to 

Figure 6.2. 

6 5 4 3 2 

I I I I I I I 

o __ Bit 

I 
L{ 

{ 
{ 

{ 
{ 

{ 
{ 

o Memory-to-memory transfer disable 

1 Memory-to-memory transfer enable 

o Channel 0 address hold disable 

1 Channel 0 address hold enable 

X In case of bitO =0 

o Controller enable 

1 Controller disable 

o Normal timing 

1 Compressed timing 

X I n case of bit 0 = 1 

Fixed priority 

1 Rotating priority 

o Normal write pulse 

Extended write pulse 

X I n case of bit 3 = 1 

o DREQ sense active high. 

1 DREQ sense active low. 

{ 01 DACK sense active low. 

DACK sense active high. 

MPU85-253 
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6.5 MODE REGISTER: 

All channels have a 6-bit mode register, respectively. This mode register is written 
by MPU when it is in the program condition, and Bit 0 and 1 select the channel to be 
programmed is to be written. 

7 6 5 4 3 2 0 _Bit 

L j J I I I I 
'--.r--' 

~~r Selection of channel 0 

LOl Selection of channell 

10 Selection of channel 2 

11 Selection of channel 3 

r 
Verify transfer 

01 Write transfer (I/O to Memory) 

10 Read transfer (Memory to I/O) 

11 Illegal 

XX In case of bit 6,7 = 11 

{~ Auto initialize disable 

Auto initialize enable 

{~ Address increment 

Address decrement 

r Demand mode 

01 Single mode 

10 Block mode 

11 Cascade mode 050489 
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6.6 REQUEST REGISTER: 

The TMP8237 A is capable of responding to DMA service request by software similar 

to DREQ. Each channel has a single bit request register which cannot be masked. 

Further, priority is given by the priority encode circuit. 

Bit of each register is set or cleared by software and further, cleared by generation of 

TC or external EOP. All registers are cleared by reset. In order to set or reset bit, a 
proper form of data word is loaded by software. 

Address codes are shown in Figure 6.2. DMA service request by software is accepted 

only when the channels are in the block mode. In the Memory-to-Memory transfer, 
DMA service request to only channel 0 by this software command becomes valid. 

7 6 5 4 ~Bit 

ChannelO is selected. 
X Channel 1 is selected. 

Channel 2 is selected. 

Channel 3 is selected. 

Reset of request bit 

Set of request bit 050489 
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6.7 MASK REGISTER: 

For each channel, mask bit are allocated to the mask register to disable DREQ input. 

If the auto initialization has not been programmed for the channels, the channel 

corresponding to a mask bit is set when EOP is produced. Each bit of the 4-bit mask 

register is also set or cleared by the software command. All bits are also set by reset. 

This will disable all DMA requests until the clear mask register command is enabled. 

Command addressing is shown in Figure 6.2. 

7 6 5 4 3 2 0 ~ Bit 
,----,----,----.----,-----,----,----,----, 

I 

x 
'---y------J {~O Selection of mask bit of channel o. L 01 Selection of mask bit of channel 1. 

10 Selection of mask bit of channel 2. 

11 Selection of mask bit of channel 3. 

'--___________ { 0 Clear of mask bit 

1 Set of mask bit 050489 

All four bits of the mask register can be written also by a single command. 

7 6 5 4 3 2 0 ~Bit 

I I I I I I I I 

l{~ Clear mask bit of channel O. 
X Set mask bit of channel o. 

{ ~ Clear mask bit of channel 1. 

Set mask bit of channel 1. 

{~ Clear mask bit of channel 2. 

Set mask bit of channel 2. 

{~ Clear mask bit of channel 3. 

Set mask bit of channel 3. 050489 
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6.8 STATUS REGISTER 

This register is read out by MPU through the TMP8237 A. Status information of the 

TMP8237 A at time of readout is included. 

Information as to which channel reaches the terminal count (TCl and which channel 

is pending the DMA request are included in this information. Bits 0 to 3 are set every 

time when a channel reaches TC including the auto initialization. 

These bits are cleared by reset or when each status is read out. 
Bits 4 to 7 are always set when corresponding channels are requesting the DMA 

serVice 

7 6 5 4 3 2 o _Bit 

I I I I I I I I I 

I 
L 1 Channel 0 reaches TC. 

1 Channell reachesTC. 

1 Channel2reachesTC. 

1 Channel 3 reaches TC. 

1 Channel 0 request. 

1 Channell request. 

1 Channel 2 request. 

• 1 Channel 3 request. 
050489 

6.9 TEMPORARY REGISTER: 

This register is used for holding data during the Memory-to-Memory transfer. A last 

word transferred following the end of transfer is read out by MPU that is in the program 

condition. Unless cleared by reset, this register contains the last word transferred 

during the preceding Memory-to-Memory transfer. 

6.10 SOFTWARE COMMANDS: 

These commands are special software commands which are executed in the program 

condition and do not depend upon the specified bit pattern on the data bus. These 
commands are available in following third commands: 

6.10.1 Clear FirstiLastflip-flop 

This command is executed prior to write or read of address information or word count 

information of the TMP8237 A. Furthermore, this command is used when low order or 

high order 8 bits ofregister are accessed. 
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6.10.2 Master Clear 

This software command has the same effect as the hardware reset. The command, 

status, request, temporary, and internal First/Last flip-flop registers are all cleared by 

this command, and the mask register is set. 

The TMP8237 A enters into the idle cycle. 

6.10.3 Clear Mask Register 

This command clears all mask bits offour channels, enabling acceptance of the DMA 

service requests. 

Address codes ofthe software commands are shown in Figure 6.2. 

Signal 
Operation 

A3 A2 A1 Ao lOR lOW 

1 0 0 0 0 1 Read of status register 

1 0 0 0 1 0 Write to command register 

1 0 0 1 0 1 -
1 0 0 1 1 0 Write to request register 

1 0 1 0 0 1 -
1 0 1 0 1 0 Bit set, reset of mask reg ister 

1 0 1 1 0 1 -
1 0 1 1 1 0 Write to mode register 

1 1 0 0 a 1 -
1 1 a 0 1 0 Clear First/Last flip-flop 

1 1 0 1 0 1 Read oftemporary register 

1 1 0 1 1 0 Master clear 

1 1 1 0 a 1 -
1 1 1 a 1 0 Clear mask register 

1 1 1 1 0 1 -
1 1 1 1 1 0 All bit write of mask register 

Note: The oblique lined codes denote illegal codes. 050489 

Figure 6.2 Register and Function Addressing 
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Signal Inter-
Chan-

Reg ister Operation 
nal Data Bus 

nel F/L DBo-DB7 
CS lOR lOW A3 A2 Al Ao F/F 

Base & Cu rrent Write 0 1 0 0 0 0 0 0 Ao - A7 

Address 0 1 0 0 0 0 0 1 As - A15 

Current Address Read 0 0 1 0 0 0 0 0 Ao - A7 

0 0 1 0 0 0 0 1 As - A15 
0 

Base & Current Write 0 1 0 0 0 0 1 0 Wo - W7 

Address 0 1 0 0 0 0 1 1 Ws - W15 

Current Address Read 0 0 1 0 0 0 1 0 Wo - W7 

0 0 1 0 0 0 1 1 Ws - W15 

Base & Current Write 0 1 0 0 0 1 0 0 Ao - A7 

Address 0 1 0 0 0 1 0 1 As - A15 

Current Address Read 0 0 1 0 0 1 0 0 Ao - A7 

0 0 1 0 0 1 0 1 As - A15 
1 

Base & Current Write 0 1 0 0 0 1 1 0 Wo - W7 

Address 0 1 0 0 0 1 1 1 Ws - W15 

Current Address Read 0 0 1 0 0 1 1 a Wo - W7 

0 0 1 0 0 1 1 1 Ws - W15 

Base & Current Write 0 1 0 0 1 0 0 0 Ao - A7 

Address 0 1 a 0 1 0 0 1 As - A15 

Current Address Read 0 0 1 0 1 0 0 0 Ao - A7 

0 0 1 0 1 0 0 1 As - A15 2 
Base & Cu rrent Write 0 1 0 0 1 0 1 0 Wo - W7 

Address 0 1 0 0 1 0 1 1 Ws - W15 

Current Add ress Read 0 0 1 0 1 0 1 0 Wo - W7 

0 0 1 0 1 0 1 1 Ws - W15 

Base & Current Write 0 1 0 0 1 1 0 0 Ao - A7 

Address 0 1 0 0 1 1 0 1 As - A15 

Cu rrent Add ress Read 0 0 1 0 1 1 0 0 Ao - A7 

0 0 1 0 1 1 0 1 As - A15 
3 

Base & Current Write 0 1 0 0 1 1 1 0 Wo - W7 

Address 0 1 0 0 1 1 1 1 Ws - W15 

Current Address Read 0 0 1 0 1 1 1 0 Wo - W7 

0 0 1 0 1 1 1 1 Ws - W15 

050489 

Figure 6.3 Word Count, Address Registers 
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7. PROGRAMMING 

If HLDA of MPU is inactive it is possible to program the TMP8237 A by MPU even 
when HRQ is active. 

However, it is necessary for MPU to take care that programming of the TMP8237 A 
and answer of HLDA are taken place simultaneously. 

It requires care when the DMA service is requested to an unmasked channel during 
the programming of the TMP823 7 A. 

It is considered that an embarrassing trouble may be caused in this case. 
For instance, if MPU is going to rewrite the address register of channel 2 and in 

addition, the TMP8237 A is enabled and channel 2 is not masked when channel 2 
received a DMA request. The DMA service will be started after one byte of the address 
register is written. Such a problem as exampled above can be taken place. 

To avoid such problems as this, it is better to disable the controller or mask unmasked 
channels before reprogramming any register. 

It is better to enable the controller or clear the masking when the programming is 
completed. 

Example of Program Set (CH2) 

DI 
OUT MCLR 
MVI A,XXXXXXXXB 
OUT CMND 
MVI A, XXXXXX10B 
OUT MODE 
MVI A,37H 
OUT ADR2 
MVI A,82H 
OUT ADR2 
MVI A,17H 
OUT WCNT2 
MVI A,95H 
OUT WCNT2 
MVI A,OOOOOO10B 
OUT MSKB2 
EI 

Interrupt disable 
Master clear 

Command register set-up 

Mode register set-up 

CH2 Address Reg. (low order) 

CH2 Address Reg. (high order) 

CH2 Word count register (low order) 

CH2 Word count register (high order) 

CH2 Mask clear (single bit) 
Interrupt enable 
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8. ELECTRIC CHARACTERISTICS 

8.1 ABSOLUTE MAXIMUM RATINGS 

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT 

Vee Supply Voltage -0.5- + 7.0 V 

VIN Input Voltage 
With Respect 

-0.5- + 7.0 V 
to GND. 

VOUT Output Voltage -0.5- + 7.0 V 

PD Power Dissipation - 1.5 W 

Tsol Solder Temperature - 260 (10 sec) °c 

Tstg Strage Temperature - -65-+150 °c 

Topr Operating Temperature - 0-+70 °c 

050489 

8.2 DC CHARACTERISTICS 

Ta = O'C to 70'C, Vec = 5V ± 5%, VSS (GND) = OV 

SYMBOL PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNIT 

VIL Input low Voltage -0.5 - 0.8 V 

VIH Input High Voltage 2.2 - Vee + 0.5 V 

VOL Output low Voltage IOL=3.2mA - - 0.45 V 

VOHl Output High Voltage IOH 1 = - 200J.lA 2.4 - - V 

VOH2 Output High Voltage IOH2 = - 100J.lA 3.3 - - V 
(HRQONlY) 

IlL Input leakage Current OV;:;;; VIN;:;;; Vee - - ±10 J.lA 

IOFL 
Output leakage 

0.45V;:;;; VOUT;:;;; Vee - - ±10 J.lA 
Current 

lee Supply Current - - 150 mA 

050489 

8.3 AC CHARACTERISTICS 

8.3.1 Aetive Cycle (1/3) (Notes: 2 and 9) 

Ta = O'C to 70'C, VCC = 5V ± 5%, VSS = OV 

SYMBOL PARAMETER MIN. MAX. Unit 

TAEL AEN HIGH from ClK lOW (51) DelayTime - 200 ns 

TAET AEN lOW from ClK HIGH (51) DelayTime - 130 ns 

TAFAB ADR Active to Float Delay from ClK HIGH - 90 ns 

TAFe READ or WRITE Float Delay from ClK HIGH - 120 ns 

050489 
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Active Cycle (2/3) 

SYMBOL PARAMETER MIN. MAX. UNIT 

TAFDB DB Active to Float Delay from ClK HIGH - 170 ns 

TAHR ADR from READ HIGH Hold Time TCY -100 - ns 

TAHS DB from ADSTB lOW Hold Time 30 - ns 

TAHW ADR from WRITE HIGH Hold Time TCY- 50 - ns 

DACK Valid from ClK lOW Delay Time - 170 ns 

TAK EOP HIGH from ClK HIGH Delay Time - 170 ns 

EOP lOW to ClK HIGH Delay Time - 170 ns 

TASM ADR Stable from ClK HIGH - 170 ns 

TASS DB to ADSTB lOW Setup Time 100 - ns 

TCH Clock HIGH level Width 80 - ns 

TCl Clock LOW level Width 68 - ns 

TCY Clock Cycle Time 200 - ns 

TDCL 
ClK HIGH to READ or WRITE lOW Delay Time - 190 ns (Note 3) 

TDCTR 
READ HIGH from ClK HIGH (54) Delay Time - 190 ns 

(Note 3) 

TDCTW WRITE HIGH from ClK HIGH (54) Delay (Note 3) - 130 ns 

TDQ1 - 120 ns 
HRQ Valid from ClK HIGH Delay Time (Note 4) 

TDQ2 120 ns 

TEPS EOP low from ClK lOW 5etup Time 40 - ns 

TEPW EOP pulse width 220 - ns 

TFAAB DB Float to Active Delay from ClK HIGH - 170 ns 

TFAC READ or WRITE Active from ClK HIGH - 150 ns 

TFADB DB Float to Active Delay from ClK HIGH - 200 ns 

THS HlDA Valid to ClK HIGH Setup Time 75 - ns 

TIDH Input Data from MEMR HIGH Hold Time 0 - ns 

TIDS Input Data to MEMR HIGH 5etup Time 170 - ns 

TODH Output Data to MEMR HIGH Hold Time 10 - ns 

TODV Output Data Valid to MEMW HIGH 125 - ns 

TQs DREQ to ClK lOW (51, 54) 5etup Time 0 - ns 

TRH ClK to READY lOW Hold Time 20 - ns 

050489 
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Active Cycl e (3/3) 

SYMBOL PARAMETER 

TRS READY to ClK lOW Setup Time 

TSTL ADSTB HIGH from ClK HIGH Delay Time 

TSTT ADSTB lOW from ClK HIGH Delay Time 

8.3.2 Program Condition (Idle Cycle) (Notes: 2,8 and 9) 

Ta = O°C to 70°C, Vcc = 5V ± 5%, VSS = OV 

SYMBOL PARAMETER 

TAR ADR Valid or CS lOW to READ lOW 

TAW ADR Valid or WRITE HIGH Setup Time 

Tcw CS lOW to WRITE HIGH Setup Time 

Tow Data Valid to WRITE HIGH Setup Time 

TRA ADR or CS Hold from READ HIGH 

TROE Data Access from READ lOW 

TROF Data Bus Float Delay from READ HIGH 

TRSTD Power Supply HIGH to RESET lOW Setup Time 

TRSTS RESET to First 10WR 

TRSTW RESET pulse width 

TRW READ pulse width 

TWA ADR from WRITE HIGH Hold Time 

Twc CS HIGH from WRITE HIGH Hold Time 

Two Data from WRITE HIGH Hold Time 

Twws WRITE pulse width 

8.4 CAPACITY 

Ta = 25°C, VCC = GND = OV 

SYMBOL PARAMETER TEST CONDITION 

Co Output Capacitance 

CI Input Capacitance fc = 1.0MHz, Input = OV 

CI/O I/O Capacitance 

MPU85-263 

TMP8237A 

MIN. MAX. UNIT 

60 - ns 

- 130 ns 

- 90 ns 

050489 

MIN. MAX. UNIT 

50 - ns 

130 - ns 

130 - ns 

130 - ns 

0 - ns 

- 140 ns 

0 70 ns 

500 - ns 

2 - TCY 

300 - ns 

200 - ns 

20 - ns 

20 - ns 

30 - ns 

160 - ns 

050489 

MIN. TYP. MAX. UNIT 

- - 8 

- - 15 pF 

- - 20 
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Note 1: Typ. value is that when rated voltage is applied at Ta=25°C. 

Note 2: Test conditions; a) Unless otherwise specified, timing defining signal 
voltages are; 
Input High level=2.4V, Low level= 0.45V 
Output High level = 2.0V, Low level = 0.8V 

b) Unless otherwise specified, 1 X TTL gate and 150pF 
load are provided to output. 

Note 3: Normal write pulse width is TCY -100 ns. Extension write pulse width 
is 2TCY -100 ns. Read pulse width is 2TCY-50 ns, and compressed read 
pulse width is TCY - 50 ns. 

Note 4: TDQ is measured at two different high levels. 

TDQ1 = 2.0V, TDQ2 = 3.3V 

Note 5: It is necessary to keep DREQ active until DACK is received. 

Note 6: Both low active and high active level ae available for DREQ and DACK. 

Note 7: Output load of the data bus are provided with 1 X TTL gate and 15 pF as 
the minimum value, and 1 X TTL gate and 150 pF as the maximum value. 

Note 8: Sucessive read orland write operations by the MPU to program must be 
timed to allow at least 600ns for the TMP8237 AP and at least 400ns for 
the TMP8237 AP-5 as recovery time between active read or write pulses. 

Note 9: Signal READ and WRITE are IOR and MEMW for the DMA operations 
from peripheral devices to the memory. In the DMA operations from the 
memory to peripheral devices, they are MEMR and row. 

Note10: When N state wait is added aUime of write to memory in the latter half 
of memory-to-memory transfer, this parameter increases by N (TCY) at a 
time. 

MPU85-264 



TOSHIBA TMP8237A 

9. TIMING DIAGRAM 

Tcw . 
'/ 

Twc 
I 

• TWWS 
} 

TWA 

• TAW • 
. X 
.X·XX.X .X INPUT VALID l0N'0l0l0N0N 

TDW 
TWD 

INPUT VALID 
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Timing Diagram 1 Program Condition Write Timing 

ADDRESS VALID 

~ 
TRA 

TRW 
'y \( 

DB,-DB, - - - - -- -- ---- -- --- - -- -- - - - -:{ DATA OUT VALID j --
• TRDF • 

• TRDE • 
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Timing Diagram 2 Program Condition Read Cycle 
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Timing Diagram 3 Active Cycle 
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MEMW 

INT EOP -----------------+--------. 
""----~. 

EXT EOP -~~~~~~~MM~~~~~~~I 
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Timing Diagram 4 Memory-to-Memory Transfer 

Timing Diagram 5 Compressed Transfer 
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elK 

READ -------------+--~ 

READY 

Timing Diagram 6 Ready Timing 

Vee ~E------- TRSTD -------~:~I 
RESET ------..... ):< ======: __ TR_S_TW __ -=--=--=-===~~--

II 

lOR or lOW 

050489 

Timing Diagram 7 Reset Timing 
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10. EXTERNAL DIMENSION VIEW (PLASTIC PACKAGE) 

DIP40-P-600 

1.22TYP 

Unit: mm 

Note: Each pitch is 2.54mm, and all the leads are located within ±O.25mm from their theoretical 
positions with respect to No.1 and NoAO leads. 
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11. EXAMPLE OF APPLICATION CIRCUIT 

The connecting method of the TMP8237 A and MPU is shown in Figure 11.1. 
The multi mode DMA controller outputs a hold request whenever valid DMA request 

is produced from peripheral device. When MPU answers by the hold acknowledge 
signal, the TMP8237 A receives the contorl right of the address bus, data bus, and control 
bus. In the first transfer, address (the least significant 8 bits of the address bits and the 
most significant 8 bits on the data bus) is output. 

The content of the data bus is latched by the 8-bit latch (TC74HC373P) to make the 
address bus complete. After execution of the first transfer, that latched data is updated 
only when carry or borrow is produced on the least significant address byte. 

When one TMP8237 A is used, four DMA channels are provided. 

ADDRESS BUS Ao-A15 ) 
.(). .;;>- {( 

Aa-A 15 

[ 
- OE 

TC74HC373P 

"'(;>- I LE 

Ao-A15 AEN Ao-A3 A4-A7 CS ADSTB 8BIT LATCH 

" 
L ::.. 

....-BUSEN 
TMP8237A ~ Jl ~ 

HLDA HLDA 

I~ I~ 12 I~ 
\ l' \ 
0 0 0 11 U.J 0 ~ ~ ~ 

HOLD HRQ ~ Vl U.J V 
-' U.J a: C§ v a: Cl 

CLOCK t 
r 44 4t 

MPU 
RESET 

MEMR 

} MEMW CONTROL 
lOR BUS 

lOW 

Do-D7 

" 7 

SYSTEM DATA BUS 
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Figure 11.1 Basic System Connection Diagram 
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Figure 11.2 shows the expansion method for number of DMA channels. It is possible 
to realize net 7 DMA channels by connecting the second TMP8237 A to one of the DMA 
channels of the first TMP8237 A. 

Two DMA chips commonly use the same 8-bit latch. Thus, any channel is used for 
expansion. 
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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 

TM P82C79P-2ITM P82C79M-2 

1. GENERAL DESCRIPTION 

The TMP82C79P-2/M-2 (hereinafter referred to as TMP82C79) is a programmable 
keyboard/display interface. The keyboard portion can provide a scanned interface up to 
64-contact key matrix. Also, the keyboard portion can interface to an array of sensors or 
a strobed interface keyboard. Key depressions can be 2-key lockout or N-key rollover. 
The display portion has 16X 8 bits display RAM which can be treated as dual 16 X4 bits. 
Both right entry and left entry display formats are possible. 

2. FEATURES 

• Simultaneous Keyboard Display operation. 

• Scanned Keyboard mode. 

• Scanned Sensor matrix mode. 

• Strobed Input Entry mode. 

• Built-in 8-Character FIFO or 64 bit Sensor RAM. 

• Programmable 2-key Lockout or N-key Rollover with contact debounce. 

• Built-in 16 X 8bit Display RAM 

• Programmable scan timing. 

• Extend operating temperature range - 40 ac to + 85 ac. 
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5. PIN NAMES AND PIN DESCRIPTION 

• VSS (Power Supply) 

Gound 

• VCC (Power Supply) 

+ 5V during operation 

• DBO-DB7 (Input/Output) 

Bidirectional data bus. All data and commands are transferred via this data 

bus. 

• CLK (Input) 

System Clock used to generate the TMP82C79 internal timing. 

• RESET (Input) 

A high level signal on this pin resets the TMP82C79. After being reset the 
TMP82C79 is placed in the following state. 

(1)16 X 8 bit character display, left entry. 

(2)Encode scan keyboard, 2 key lockout, clock pre-scale value is set to 31. 

• CS (Input) 

A low level input on this pin enables RD and WR communication between the 

MPU and the TMP82C79. 

• Ao (Input) 

This input acts in conjunction with the CS, WR and RD pins. A high level on 

this pin indicates the signals on data bus are interpreted as command or status. A 
low level indicates they are data in the RAMs. 

• WR (Input) 

A low level input on this pin when CS is low enables the TMP82C79 to accept 

command or data from the MPU. 

• RD (Input) 

A low level input on this pin when CS is low enables the TMP82C79 to output 
data or status onto the data bus. 
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• IRQ (Output) 

Interrupt request output. In keyboard mode, the interrupt line is high when the 

FIFO/Sensor RAM has effective data. The interrupt line goes low when each 
FIFO/Sensor RAM is read and returns high if the RAM still has effective data. In 

sensor matrix mode, the interrupt line goes high whenever any change in the 

sensor matrix is detected. 

• SLo-SL3 (Output) 

Scan lines which are used to scan the key switch or sensor matrix and the 

display digits. These lines can be either encoded (1 of 16) or decoded (1 of 4). 

• RLo-RL7 (Input) 

Return lines which are connected to the scan lines through the key or sensor 

switches. Each line has an internal pullup to keep it high until a switch closure 

pulls it low. They also serve as an 8-bit input in Strobed Input mode. 

• SHIFT (Input) 

This input status is stored in the FIFO RAM in addition to the information of 

the key position on key closure in Scanned key board modes. It has an internal 

pullup to keep it high until a switch closure pulls it low. 

• CNTLlSTB (Input) 

For Keyboard modes this line is used as a control input and stored like status on 

a key closure. This can be also programmed as the strobe line that enters the data 

into FIFO in Strobed Input mode (Rising Edge). It has an internal pullup to keep it 

high until a switch closure pulls it low. 

OUTAO-OUTA3 (Output) 

OUTBo-OUTB3 (Output) 

These two ports are the outputs for the 16 X 4 display refresh registers. The 

data from these outputs is updated synchronized with the scan lines (SLo-SL3) for 

multiplexed digit displays. The two 4 bit ports may be blanked independently. 

These two ports may also be treated as one 8-bit port. 

• BD (Output) 
This output is used to blank the display during digit switching or by a display 

blanking command. 
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6. FUNCTIONAL DESCRIPTION 

6.1 I/OCONTROLANDDATABUSBUFFER 

The I/O control section uses the CS, Ao, RD and WR lines and controls the flow of data 
to and from the various internal registers and buffers in the TMP82C79. CS input 
enables the all data flow to and from the TMP82C79. The character of the information 

given by the MPU, is identified by Ao. 
RD and WR decide the direction of data flow through the data bus buffer. The data 

bus buffer is bidirectional buffer which is used for connecting the internal bus and a 
system bus. When CS is high, the buffer is in a high impedance state. 

6.2 CONTROL REGISTER, TIMING REGISTER AND TIMING CONTROL CIRCUIT 

Keyboard and display modes and the other operating conditions are programmed by 

the MPU. These modes are latched at the rising edge of WR when AO is high. The 
timing control contains the basic counter chains. The first counter is the lIN prescaler 
that can be programmed to yield an basic internal frequncy. In case of 100kHz basic 
internal frequency, it gives a 5.1 ms keyboard scan time and a 10.3 ms debounce time. 
The other counters divide down the basic internal frequency to provide the proper key 

scan, row scan, keyboard matrix scan and display scan timings. 

6.3 SCAN COUNTER 

Two modes are available for the scan counter. In the encode mode, the counter 
provides a binary count that must be externally decoded to provide the scan lines for the 
key board and display. In the decode mode, the scan counter decodes the least 

significant 2 bits internally and provides a decoded 1 of 4 scan. Note that the only first 4 
characters in the Display RAM are outputted from OUTAO_3 and OUTBo_3 in the 
decode mode. 

6.4 RETURN BUFFER AND KEYBOARD DEVOUNCE CONTROL CIRCUIT 

The 8 return lines are latched onto the return line buffer. In the Keyboard mode, 
these lines are scanned to look for key closures in a row. If the debounce circuit detects a 
closed switch, it waits about *10 ms, and checks if the switch remains closed. If it does 

so, the address of the switch and the status of SHIFT and CNTL lines is transferred to 
the FIFO. 

In the scanned Sensor Matrix Modes, the contents of the return lines are directly 
transferred to the corresponding row ofthe sensor RAM (FIFO) each scan time. 

In the Strobed Input Mode, the contents of the return lines are transferred to the 
FIFO on the rising edge of the CNTLlSTB line pulse. 
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6.5 FIFO/SENSOR RAM AND FIFO/SENSER RAM STATUS 

The FIFO/Sensor RAM is a dual function RAM. In the keyboard mode or In the 

Strobe Input mode, this RAM serves as a FIFO. The FIFO status shows whether the 

FIFO is empty or full and keeps the number of characters in the FIFO. In addition, there 

is a flag to show an error in the case where too many reads or writes is recognized. The 

FIFO status can be read at CS = RD = 0, Ao = 1. The FIFO status logic provides an IRQ 
signal when the FIFO is not empty. In the scanned sensor matrix mode, the RAM serves 

as a sensor RAM. IRQ becomes high when a change in the sensor is detected. 

6.6 DISPLAY ADDRESS REGISTERS AND DISPLAY RAM 

The display address registers hold the address of the word currently being written or 

read by the MPU and the two 4 bit nibbles being displayed. The Display RAM stores 

data for display outputs. The read/write addresses are programmed by the MPU 

command. They also can be programmed to auto increment after read or write. The 

Display RAM can be directry read out by the MPU after mode and address is set. The A 

and B nibbles of the Display RAM are outputted to the Display Output A and B 

synchronously with scan signals (8Lo-8L3). The A and B nibbles can be entered 

independently or as one word by the MPU command. 

* In case of 100kHz basic internal frequency 
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7. COMMAND DESCRIPTION 

7.1 KEYBOARD/DISPLA Y MODE SET 

I 0 I 0 I 0 I D I D I K K I K I 
I J~ I I Display Mode 

0 0 8 x 8 bit character display-Left entry * 0 0 0 Encoded Scan Keyboard-2-Key Lockout 

0 1 16 x 8 bit character display-Left entry 0 0 1 Decoded Scan Keyboard-2-Key Lockout 

1 0 8 x 8 bit character display-Right entry 0 1 0 Encoded Scan Keyboard-N-Key Rollover 

1 1 16 x 8 bit character display-Right entry 0 1 1 Decoded Scan Keyboard-N-Key 
Rollover 

1 0 0 Encoded Scan Sensor Matrix 

* Default after Reset 
1 0 1 Decoded Scan Sensor Matrix 

1 1 0 Strobed Input, Encoded Display Scan 

1 1 1 Strobed Input, Decoded Display Scan 

050489 

7.2 PROGRAM CLOCK 

DBa 

o 0 1 p p p p p 050489 

The TMP82C79 generates all timing and multiplexing signals by means of the 
internal prescaler. The prescaler generates internal reference clocks by dividing an 
external supply clock by a programmable value PPPPP. Any number from 2 to 31 can be 

set as a prescaler value. When this value is set to 0 or 1, it is interpreted to be 2. If the 
internal reference clock is set to 100kHz, it is possible to obtain 5.1ms keyboard scan 
time and 10.3ms debounce time. The value PPPPP is set to 31 after reset, but cannot be 
changed by the Clear command. 
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7.3 READ FIFO/SENSOR RAM 

DBa 

o 1 o AI x A I A A x = don't care 050489 

If this command is written, the subsequent data reads are set up for the FIFO/Sensor 

RAM. Auto-increment flag (AI) and the RAM address bits AAA are valid only in Senser 

Matrix Mode. The address bits AAA select one of the 8 rows of the Sensor RAM. If 
AI = 1, the RAM address is incremented after each successive read. The Auto-increment 

flag does not affect the auto-increment of the Display RAM. 

7.4 READ DISPLAY RAM 

DB7 DB6 DBs DB4 DB3 DB2 DB, DBa 

o 1 AI I A [ A I A A 050489 

If this command is written, the subsequent data reads are set up for the Display RAM. 

The address bits AAAA select one of the 16 rows of the Display RAM. If AI=l, the 

address is incremented after each read or write to the Display RAM. Since the same 

counter is used for both reading and writing, this command sets the next read or wirte 

address and the sense of the Auto-increment for both operation. 

7.5 WRITE DISPLAY RAM 

DB2 DB, DBa 

Li:: I 0 0 AI A A A A 050489 

If this command is written, the subsequent data writes are set up for the Display 

RAM. Note that writing this command does not switch the source of the subsequent 

data reads. The address register of the Display RAM is same for read/write operations. 

The addressing and Auto-increment function are identical to those for the Read Display 

RAM. 

7.6 DISPLAY WRITE INHIBIT/BLANKING 

DB, DBa 
x = don't care o 1 x IIWA IIWB BLA BLB 050489 

The IWA or IWB bit can be used to mask A nibble or B nibble for entering the Display 

data independently. The BLA ofBLB flag is available for the nibble A or B to blank the 

display. In the case where the Display Outputs are used as separate 4-bit display ports, 

the IWA or IWB bit is useful so as not to affect the other display port when the MPU 

writes a word to the display RAM. The BLA or BLB bit is used for blanking the display 

independently without giving any affect to the other 4-bit display port. The blank code 

is determined by the last Clear command that has been programmed after reset. If the 
Display Output is used as an 8-bit port, it is necessary to set both BLA and BLB bits for 

blnaking the display. Then BD signal becomes low. 
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7.7 

DB? DB6 DBs DB4 DB3 DB2 DB1 DBa 

t t t t t t t t 
A3 A2 A1 Aa B3 B2 B1 Ba 

Correspondence between Display Output and Data Bus 
050489 

CLEAR 

DB? DB6 DBs DB4 DB3 DB2 DB1 DBa 

0 CD CD CD CF CA 050489 

The CD bits are used to clear all rows ofthe Display RAM to the following code shown 

below. 

(DB4) (DB3) (D B2) 

CD CD CD 

0 x All Zeros (X = Don't Care) 

0 All Hex 20H (00100000) 

All Ones 

0 x x not clear display if CA = 0 

+ Enable clear display when CD = 1 (or by CA = 1) 050489 

While the Display RAM is being cleared, it may not write to the Display RAM. The 

MSB bit of the FIFO status word is set during this time. If the CF bit is set to "1", the 
FIFO status is cleared and the interrupt request output (IRQ) is reset. Also, the Senser 
RAM pointer is set to the row O. 

The CA bit has the combined effect of the CD bit and CF bit. It enables clear display 

code to the Display RAM and also clears the FIFO status. Furthermore, it re­
synchronizes the internal timing chains. 

7.8 END INTERRUPT/ERROR MODE SET 

DBa 
x =don'tcare 

1 1 x 050489 

In the Sensor Matrix mode, this command loweres the IRQ line and enables writing to 
the sensor RAM. This means that a write to the Sensor RAM is inhibited when IRQ line 
is high. If the E bit is set to "1", the S/E bit of the FIFO status becomes "1" when anyone 

of the sensor switches is closed. If E = 0, the S/E bit is always "0". In the N-Key Rollover 
mode, if the E bit is programmed to "1", the Special Error mode will be resulted. 

MPU85-280 



TOSHIBA TMP82C79 

7.9 FIFO STATUS 

I DU I S/E I 0 I U I F I N I N 

I 
I 

I 

I N I 
I 

X: don't care 

Number of characters in FIFO 

FIFO Full 

Error-Underrun 

Error-Overrun 

Sensor Closure/Error Flag for 
Multiple Closures 

Display unavailable 050489 

Du Indicates that the Display RAM was unavailable because a Clear Display or 

Clear All command has not completed its clearing operation. 

S/E In a Sensor Matrix mode, if the E bit of End Interrupt/error mode set is 
programmed to "0", this S/E bit is set to indicate that at least one sensor 

closure indication is contained in the Sensor RAM. 

In Special Error Mode, this S/E bit is showing the error flag and serves as an 

indication to whether a simultaneous multiple closure error has occurred. 

o indicates that the entry of another character into a full FIFO was attempted. 

U indicates that the MPU tried to read an empty FIFO. 

F indicates that the FIFO is full of the eight characters. 

NNN indicates number of characters in the FIFO when in the Keyboard Mode or in 

the Strobe Input Mode. 

Table 7.1 ADDRESSING 

CS Ao RD WR Functions 

0 0 0 1 Read Data 

0 0 1 0 Write Data 

0 1 0 1 Read Status word 

0 1 1 0 Write Command word 

1 x x x High-impedance state 

050489 
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8. INTERFACE WITH KEYBOARD 

8.1 SCANNED KEYBOARD, 2-KEY LOCKOUT 

In this mode, if one key only is kept depressed during one debounce cycle (2 times of 
the key scan cycle), the key is recognized. When a key is depressed, the debounce logic is 

set and the other depressed keys are checked during the next two scan cycle. If none are 
encountered, it is a single key depression and the key position is entered into the FIFO 
along with the status of CNTL and SHIFT lines. If another depressed key are 

encountered, operates as follows. 

KEY1 

KEY2 

KEY3 

KEY1 

KEY2 

KEY3 

---u 
t 

U 
t Lf'[, "","~"m ~ u 

----------~U~---~U 

U 
t 

Figure 8.1 

---u 
t 

U 
t 

t t 
u--u 
t t 

Example of a Case Where a First Depressed 
Key is Continuously Kept to the Last 

U 
t 

U 
t 

u---u 
t t 

U 
t 

u--u 
t t 

u 

t .... Debounce logic is set 

~ .... Entered to FIFO 

Figure 8.2 Example of a Case Where all Depressed Keys are Ignored 

050489 

050489 

As shown in Figure 8.1 if all the other keys are released before the first depressed 
key, the first depressed key is recognized. As shown in Figure 8.2 if the first depressed 
key is released within one debounce cycle after the other keys was released, then all 
keys are ignored. 
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8.2 SCANNED KEYBOARD, N-KEY ROLLOVER 

In this mode, each key depression is independently treated from all others. In the 2-

key lockout mode, if a key is depressed, the deb ounce logic is set. If the other keys are 

depressed within one deb ounce cycle after it, the deb ounce logic is set again. The first 

depressed key is ignored. In the N-key Rollover mode, if a key is depressed waits one 

debounce cycle and then checks of the key is still down. If it is, the key is entered into 

the FIFO even of other keys are depressed. 

KEY1 u 
KEY2 

KEY3 u u 

Figure 8.3 Example of 3 Keys Being Pushed Simultaneously 

In the example as shown in Figure 8.3 the debounce circuit starts by Key 1, and 

checks if the key is still down after one debounce cycle. If it is, Key 1 is recognized and 

Key 2 is ignored not to be depressed for one deb ounce cycle. 

8.3 SPECIAL ERROR MODE (N-KEY ROLLOVER) 

This mode is set if the E bit of the End interrupt/error mode set command is 

programmed to "1". In the normal N-Key Rollover Mode, the key information is entered 
to the FIFO according to the key scan timing even if a simultaneous multiple depression 

occures during one deb ounce cycle. In the Special Error Mode, if a simultaneous 

multiple depression occurs during one debounce cycle, sets the error falg (the S/E bit of 
the FIFO status word) to "1 It. This flag prevents any further writing into the FIFO and 

will set interrupt request (IRQ). The S/E bit is cleared if the normal Clear command is 

written with CF= 1. 

8.4 SENSOR MATRIX MODE 

In Sensor Matrix Mode, the deb ounce circuit does not operate. The status of the 
sensor switch is inputted directly to the Sensor RAM. The MPU can only know a 

validated closure in the keyboard mode, however this mode has such advantage that the 

CPU knows how long the sensor was closed and when it was released. If there is any 

change in the sensor value at the end of the sensor matrix scan, the IRQ line goes high. 

The IRQ line is cleared by the first data read if the Auto-increment flag is "0" or by the 
End Interrupt/error mode set command if AI= 1. 

------ ---_ .• _-... _--._---
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8.5 STROBE INPUT MODE 

In Strobe Input Mode, the deb ounce circuit does not operate. The data is inputted into 
the FIFO from the return lines at the rising edge of CNTLlSTB Signal. When the data is 
entered into the FIFO, the IRQ line goes high. The functions of the FIFO and the FIFO 
status in this mode are same as those in the keyboard mode. 

9. DATA FORMAT 

9.1 KEYBOARD MODE 

I CNTL I SHIFT I ~ETUR~ 050489 

In this mode, the Data Format of the character entered into the FIFO is as follows. 
The MSB is the status of CNTLlSTB line and the next MSB shows the status of SHIFT 
line. The next three bits are from the scan counter and indicate the row the key was 
found in. The last three bits are from the column counter and indicate to which return 
line the key was connected. 

9.2 SENSOR MATRIX MODE 

DB? DB6 DBs DB4 DB3 DB2 DB1 DBo 

RL? RL6 RLs R4 RL3 RL2 RL1 RLo 
050489 

In this mode, the data on return lines is inputted in the row of the Sensor RAM in 
order according to the scan. The data is entered even if there is no change in the status 
of the sensor matrix switches. Each switch position maps to a Sensor RAM position. 
CNTL and SHIFT signals are ignored. 

9.3 STROBE INPUT MODE 

050489 

In this mode, the data on return lines is entered into FIFO at the rising edge of 
CNTLlSTB signal. 
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10. INTERFACE WITH DISPLAY 

10.1 LEFT ENTRY 

In Left Entry mode, address 0 of the Display RAM is the left-most side of the display 
and address 15 (address 7 in the case of 8-character display) is the right-most side. when 

characters are inputted onto the display RAM with the auto increment mode from 
address 0 of the display RAM, Characters are filled from the left-most position of the 
display. The 17th (or 9th) character is placed in the left-most position again. Address of 

the display RAM corresponds directly to each display positon of the display, and so its 
position does not change every entry. 

<f- Display RAM Address ~ 

0 14 15 0 2 3 4 5 6 7 
1st entry I 1 I I 1st entry 1 1 

0 1 14 15 0 1 2 3 4 5 6 7 
2nd entry 1 1 2 1 1 2nd entry 1 1 2 

---------

0 1 14 15 Command 0 2 3 4 5 6 7 ---------
16th entry 1 1 2 115 1 16 1 entry 1 1 1 2 

(10010101) Entry from Address 5 with Auto 
increment mode. 

0 1 14 15 0 1 2 3 4 5 6 7 
17th entry 1 17 I 2 

---------
115 I 16 1 ---------

3rd entry 1 1 2 3 

0 1 14 15 0 1 2 3 4 5 6 7 
18th entry 117 1 18 I ---------

1 15 I 16 1 4th entry 1 ---------
1 2 I 3 1 4 

050489 
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10.2 RIGHT ENTRY 

In Right Entry, the first entry is from the right-most position. Address of the Display 
RAM does not correspond to the display position. 

(- Display RAM Address ~ 

2 14 15 0 0 2 3 4 5 6 7 
1 st entry 1 1 1 1st entry 1 1 

2 3 15 0 1 2 3 4 5 6 7 0 1 
2nd entry 1 1 1 2 2nd entry 1 1 1 2 1 1 2 

3 4 0 1 2 Command 2 3 4 5 6 7 0 1 
3rd entry 1 1 2 1 3 Write 1 1 1 2 

(10010101) Right entry from Address 5 with Auto-
increment mode 

0 1 13 14 15 3 4 5 6 7 0 2 
16th entry 1 1 2 114 115 1 16 1 3rd entry 1 3 1 1 1 2 

1 2 14 15 0 4 5 6 7 0 2 3 
17th entry 2 3 115 1 16 1 ill 4th entry 1 3 1 4 1 1 1 2 

2 3 15 0 1 5 6 7 0 1 2 3 4 
18th entry 1 3 1 4 116 117 118 1 5th entry 3 1 4 5 1 1 2 

6 7 0 2 3 4 5 
6th entry 1 4 1 5 6 1 2 1 3 

2 3 4 5 6 7 0 
10th entry 1 8 1 9 110 1 3 1 4 5 1 6 1 7 

3 4 5 6 7 0 1 2 
11th entry 1 9 110 111 1 4 5 6 7 8 

050489 
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11. ELECTRIC CHARACTERISTICS 

11.1 ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vee VCC Supply Voltage (with respect to VSS (GND)) -0.5to +7.0 V 

VIN Input Voltage (with respect to VSS (GND)) - 0.5 to VCC + 0.5 V 

VOUT Output Voltage (with respect to VSS (GND)) - 0.5 to VCC + 0.5 V 

PD Power Dissipation 250 mW 

T501 Soldering Temperature (soldering time 10 sec) 260 °C 

T5t9 Storage Temperature - 65 to + 150 °C 

Topr Operating Temperature - 40 to + 85 °C 

050489 

11.2 D.C. ELECTRICAL CHARACTERISTICS 

(Ta= -40to +85°C,Vcc=5V±10%, Vss(GND) =OV) 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT 

VILl 
Input Low Voltage 

- 0.5 - 1.4 V 
(RLo-RL7) 

VIL2 
Input Low Voltage 

-0.5 - 0.8 V 
(Others) 

VIHl 
Input High Voltage 

2.2 - Vee + 0.5 V 
(RLo-R L7) 

VIH2 
Input High Voltage 

2.2 - Vee + 0.5 V 
(Others) 

VOL Output Low Voltage IOL = 2.2mA - - 0.45 V 

VOHl Output High Voltage IOH = -400p.A 2.4 - - V 

VOH2 Output High Voltage IOH = -100p.A Vce - 0.8 - - V 

VIN =VCC - - +10 

IILl 
Input 1 LEAK Current 

VIN = 2.4V -10 -30 - p.A 
(SHIFT, CNTL, RLo-RL7) 

VIN = OV - - -100 

IIL2 
Input Leak Current 

OV~VIN~VCC - - ±10 p.A 
(Others) 

IOFL Output Leak Current 0.45V~ VOUT~ VCC - - ±10 p.A 

Operating Supply 
VIH = VCC-0.2V 

lee VIL=0.2V, - - 5 mA 
Current 

fe = 5MHz 

050489 
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11.3 INPUT CAPACITY 

SYMBOL PARAMETER CONDITION 

CIN Input Capcity fc = 1 MHz Unmeasured Pins 
COUT Output Capcity retu rn ed to VSS. 

11.4 A.C. ELECTRICAL CHARACTERISTICS 

Ta = - 40 to + 85° C, VCC = 5.0V ± 10%, VSS (GND) = OV 

SYMBOL PARAMETER 

tAR Address Set up Time (RD) 

tRA Address Hold Time (RD) 

tRR RD Pulse Width 

*tRO Valid Data (RD) 

*tAO Address to Valid Data 

tOF Data Floating (RD) 

tRCY Read cycle Ti me 

tAW Address Set up Time (WR) 

tWA Address Hold Time (WR) 

tww WR Pulse Width 

tow Data Set up Time (WR) 

two Data Hold Time (WR) 

tWCY Write Cycle Time 

tOWH ClK Pulse Width of High level 

tOWL ClK Pulse Width of low level 

tCY Clock Period 

*TEST CONDITION Cl = 150pF 

11.4.1 AC TEST CONDITION 

D.U.T 1 __ 
L.-__ ...J~ CL=150pF 

11.4.2 AC TEST INPUT WAVEFORM 

MIN. 

-
-

MIN. 

10 

10 

160 

-

-

10 

200 

0 

0 

160 

120 

30 

200 

80 

50 

200 

2.4==>(2.2 22)C > ;~~~T <0.'8 
0.45 ~0.;.:.8~ ____ .-::=_ 
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TYP. MAX. UNIT 

5 10 pF 
10 20 pF 

050489 

TYP. MAX. UNIT 

- - ns 

- - ns 

- - ns 

- 120 ns 

- 185 ns 

- 85 ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

050489 

050489 
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12. TIMING DIAGRAM 

~ K 
. tAR . • tRCY ---.. tRR 

'J; 
tRA 

\ ~ 
~ ~4 . tAO. 

----------§-~-----------
050489 

Figure 12.1 READ TIMING 

tww 

-~-----..~~ 
------------,>f: "w. W'~,....-----_----

050489 

Figure 12.2 WRITE TIMING 

'p' 
tOWH 

} ~ 
tOWL 

elK 

tCY 
050489 

Figure 12.3 CLOCK TIMING 
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SLO 

SL1 

ENCODED 
SCAN 

SL2 

SL3 

SLO 

SL1 
DECODED 
SCAN 

SL2 

SL3 

SLO 

OUTAO_3 

OUTBO-3 

RLO-RL7 

TMP82C79 

640)15 
I~I 

l L 
l L 
l L 

U U U U 
-U U U U 

U U U U-
U U U Lf050489 

figure 12.4 scan timing 

1.._--- 640l1s = 64tcyc 

60)1S~1 
40)1S - RLo SELECTED LATCHED 

Note: SHOWN IS ENCODED SCAN LEFT ENTRY 

PRESCALER PROGRAMMED FOR INTERNAL 
FREQUENCY = 100 KHz SO tcyc = 10)15 

A(l) 

'BLANK CODE IS EITHER OOH 
OR FFH OR20H 

B (1) 

SL2-SL3 ARE NOT SHOWN BUT THEY ARE SIMPLY SL1 DIVIDED BY 2 AND 4 050489 

figure 12.5 example of display timing 
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13. EXAMPLE OF APPLICATION CIRCUIT 

'" o 
'" '" w 
U 

o 
'" D-

o 

DATABUS~,-____ -, 
~ 
-V 

RD 

WR CONTROL I--_~_----"I 

RESET 

CS 
'" ADDRESS AO ~ I----~------..I 

CLK ;:; 
CLOCK 1-----=='------1 

SHIFT 
KEYBOARD MATRIX 

CONTROL 

RETURN LINE 

l~ 
j 8 COLUMNS 

{ 
8 ROWS 

SHIFT CNTL RLO-7 
Jd8 

IRQ 

DBO-7 
I 3-)8 DECODER 

T 
M t~ RD P 1--'3 
8 SCAN LINE ~ (LSB 3 BIT) 

WR 2 SLO-3 / 
RESET 

C 
/ ~4 7 

CS 9 

AO l4-)16 DECODER J 
BD 

CLK 

OUTBO-3 OUTAo-3 1--'16 ),/ 

BLANKING ADDRESS (DECODER) 

~ 
'--____ --;4'--: 1 DISPLAY DATA 

'-----/-;----lI f DISPLA Y 

050489 

Figure 13.1 EXAMPLE OF APPLICATION CIRCUIT 
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14. EXTERNAL DIMENSION 

14.1 40PIN DIP EXTERNAL DIMENSION 

DIP40-P-600 

40 21 

[~~~~~~~~~~~~~~~~~~ 
20 

I' 
50.7±0.2 

'I 

1.22TYP 

TMP82C79 

Unit: mm 

u; 

\ 
0 

~ ~ 

~C 

66 
+1 
u; 

"! 

~ 
~ IY'! 

050489 

Note: Each lead pitch is 2.54mm, and all the leads are located within ±O.25mm 
from their theoritical positions with respect to No.1 and No.40 leads. 
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14.2 40PIN SOP EXTERNAL DIMENSION 

SSOP40-P-450 

21 

j 

o 

'" 0 
+1 

'" '" Q 

~ 

~O~ 00 
+1 

"' :u 
0.8 ± 0.2 

Note: Package Width and Length do not include Mold Protrusions. 
Allowable Mold Protrusion is O.15mm. 
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Unit: mm 

-
E 

0 

"' " 
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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 

TMP8279P-5 

1. GENERAL DESCRIPTION 

The TMP8279P-5 (hereinafter referred to as TMP8279) is a programmable 
keyboard/display interface designed for use as the TLCS-85A microcomputer peripheral. 
The keyboard portion can provide a scanned interface to a 64-contact key matrix. Also, 

the keyboard portion can interface to an array of sensors or a strobed interface keyboard. 
Key depressions can be 2-key lockout or N-key rollover. The display portion has 16 X 8 
bits display RAM which can be treated as dual 16 X 4 bits. Both right entry and left 
entry display formats are possible. 

2. FEATURES 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Simulataneous KeyboardlDisplay operation is possible 

Scanned Keyboard mode. 

Scanned Sensor Matrix mode. 

Strobed Input Entry mode. 

Buil in 8-character FIFO or 64 bit Sensor RAM 

Programmable 2 Key Lockout or N-key Rollover with contact Debounce. 

Built in 16 X 8 bit display RAM. 

Programmable scan timing 

Compatible with INTEL 8279-5. 
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3. 

4. 

PIN CONNECTION 

RL2 1 40 VCC 
RL3 2 39 RL, 

CLK 3 38 RLO 

IRQ 4 37 CNTLlST8 

RL4 5 36 SHIFT 

RLs 6 35 SL3 

RL6 7 34 SL2 

RL7 8 33 SL, 

RESET 9 
TMP8279 

32 SLo 

RD 10 31 OUT 80 

WR 11 30 OUT 8, 

DBO 12 29 OUT 82 

DB, 13 28 OUT 83 

DB2 14 27 OUT AO 

DB3 15 26 OUT A, 

DB4 16 25 OUT A2 

DBs 17 24 OUT A3 

D86 18 23 8D 

DB7 19 22 CS 

Vss 20 21 AO 

Figure 3.1 Pin Connection 

BLOCK DIAGRAM 

IRQ 

AO-­

CS-- 1/0 
RD __ CONTROL 

WR--

RESET------------------~ 

CLK------------------~ 

Figure 4.1 Block Diagram 

MPU85-295 

TMP8279 
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~ SHIFT 

~ CNTL/STB 

RLO-RL7 

OUTAO-OUTA3 

OUTBO-OUTB3 
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5. PIN NAME AND PIN DESCRIPTION 

• VSS (Power Supply) 

Ground 

• vee (Power Supply) 

+ 5V during operaiton 

• DBo-DB7 (Input/Output) 

TMP8279 

Bidirecitonal Data Bus. All data and commands are transfered via this data bus. 

• eLK (Input) 

System clock used to generate the TMP8279 internal timing. 

• RESET (Input) 

A high level signal on this pin resets the TMP8279. After being reset the 

TMP8279 is placed in the following state. 

(1) 16 X 8 bit character display, left entry. 

(2) Encode scan keyboard, 2 key lockout, clock pre-scale value is set to 31. 

• es (Input) 

A low level input on this pin enables RD and WR communication between the 
MPU and the TMP8279. 

• AO (Input) 

This inputs acts in conjunction with the CS, WR and RD pins. A high level 
input on this pin indicates the signals on data bus are interpreted as command or 

status. A low level input indicates they are data in the RAMs. 

• WR(Input) 

A low level input on this pin when es is low enables the TMP8279 to accept 
command or data from the MPU. 

• RD (Input) 

A low level input on this pin when es is low enables the TMP8279 to output 
data or status onto the bus. 
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• IRQ (Output) 

Interrupt request output. In a keyboard mode, the interrupt line is high when 

the FIFO/Sensor RAM has effective data. The interrupt line goes low when each 

FIFO/Sensor RAM read and returns high if the RAM still has effective data. In 

sensor matrix mode, the interrupt line goes high whenever any change in the 

sensor matrix is detected. 

• SLo~SL3 (Output) 

Scan lines which are used to scan the key switch or the sensor matrix and the 

display digits. These lines can be either encoded (1 of 16) of decode (1 of 4). 

• RLo~ RL7 (Input) 

Return lines which are connected to the scan lines through the keys or sensor 
switches. Each line has an internal pullup to ke('~·' high until a switch closure 

pulls it low. They also serve as an 8-bit input in Strobed Input mode. 

• SHIFT (Input) 

This input status is stored in the FIFO RAM in addition to information of the 

key position on key closure in Scannned key board modes. It has an internal 

pullup to keep it high until a switch closure pulls it low. 

• CNTLlSTB (Input) 

For Keyboard modes this line is used as a control input and stored like status on 

a key closure. This can be programmed as the strobe line that enters the data into 

FIFO in Strobed Input mode (Rising Edge). It has an internal pullup to keep it 

high until a switch closure pulls it low. 

• OUTAO~OUTA3 (Output) 

• OUTBo~OUTB3 (Output) 

These two ports are the ou tpu ts for the 16 X 4 display refresh registers. The data 
from these outputs is updated synchronized with the scan lines (SLo~SL3) for 

multiplexed digit displays. The two 4 bit ports may be blanked independently. 

These two ports may also be treated as one 8-bit port. 

• BD (Output) 

This output is used to blank the display during digit switching or by a display 

blanking command. 
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6. FUNCTIONAL DESCRIPTION 

6.1 I/O CONTROL AND DATA BUS BUFFER 

The I/O control section uses the CS, Ao, RD and WR lines and controls the flow of data 
to and from the various internal registers and buffers in the TMP8279. CS input enables 

the all data flow to and from the TMP8279. The character of the information given by 
the MPU, is identified by AO. RD and WR decide the direction of data flow through the 
data bus buffer. The data bus buffer is bidirectional buffer which is used for connecting 
the internal bus and a system bus. When CS is high, the buffer is in a high impedance 

state. 

6.2 CONTORL REGISTER, TIMING REGISTER AND TIMING CONTROL CIRCUIT 

The keyboard and display modes or the other operating conditions are programmed 

by the MPU. These modes are latched at the rising edge of WR when Ao is high. The 
timing control contains the basic counter chains. The first counter is the lIN prescaler 
that can be programmed to yield an basic internal frequency which gives a 5.1ms 

keyboard scan time and a 10.3ms deb ounce time. The other counters divide down the 
basic internal frequency to provide the proper keyboard matrix scan and display scan 
timings. 

6.3 SCAN COUNTER 

Two modes are available for the scan counter. In the encode mode, the counter 
provides a binary count that must be externally decoded to provide the scan lines for the 
key board and display. In the decode mode, the scan counter decodes the least 
significant 2 bits internally and provides a decoded 1 of 4 scan. Note that the only first 4 
characters in the Display RAM are outputted from OUTAo_3 and OUTBO_3 in the decode 
mode. 

6.4 RETURN BUFFER AND KEYBOARD DEVOUNCE CONTROL CIRCUITS 

The 8 return lines are latched onto the return line buffer. In the Keyboard mode, 
these lines are scanned to look for key closures in a row. If the deb ounce circuit detects a 
closed switch, it waits about 10ms*, and checks if the switch remains closed. If it does so, 

the address of the switch and the status of SHIFT and CNTL lines is transferred to the 
FIFO. 
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6.5 FIFO/SENSOR RAM AND FIFO/SENSOR RAM STATUS 

The FIFO/Sensor RAM is a dual funciton RAM. In the keyboard mode or in the 

Strobe Input mode, this RAM serves as a FIFO. The FIFO status shows whether the 
FIFO is empty or full and keeps the number of characters in the FIFO. In addiiton, there 

is a flag to show an error in the case where too many reads or writes is recognized. The 

FIFO status can be read at CS = RD = 0, Ao = 1. The FIFO status logic provides an IRQ 
signal when the FIFO is not empty. In the scanned sensor matrix mode, the RAM serves 

as a Sensor RAM. IRQ becomes high when a change in the sensor is detected. 

6.6 DISPLAY ADDRESS REGISTERS AND DISPLAY RAM 

The display address registers hold the address of the word currently being written or 

read by the MPU and the two 4 bit nibbles being displayed. The Display RAM stores 

data for display outputs. The read/write addresses are programmed by the MPU 

command. They also can be programmed to auto-increment after read or wirte. The 

Display RAM can be directy read out by the MPU after mode and address is set. The A 
and B nibbles of the Display RAM are outputted to the Display Outputs A and B 

syncronously with scan signals (SLO~SL3). The A and B nibbles can be entered 

independently or as one word by the MPU command. 

* In case of 100KHz basic internal frequency. 
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7. COMMAND DESCRIPTION 

7.1 KEYBOARD/DISPLA Y MODE SET 

I 0 I 0 I 0 I D I D I K K I K I 
I I l~ t t Display Mode Keyboard Mode 

0 0 8 x 8 bit character display - * 0 0 0 Encoded Scan Keyboard -
Left entry 2-Key Lockout 

* 0 1 16 x 8 bit character display - 0 0 1 Decoded Scan Keyboard -
Left entry 2-Key Lockout 

1 0 
8 x 8 bit character display -

0 1 0 Encoded Scan Keyboard -
Right entry N-Key Rollover 

1 1 
16 x 8 bit character display -

0 1 1 Decoded Scan Keyboard -
Right entry N-Key Rollover 

1 0 0 Encoded Scan Sensor Matrix 

* Default after reset 
1 0 1 Decoded Scan Sensor Matrix 

1 1 0 Strobed Input, Encoded Display Scan 

1 1 1 Strobed Input, Decoded Display Scan 

050489 

7.2 PROGRAM CLOCK 

DBa 

001 P P P P P 050489 

The TMP8279 generates all timing and multiplexing signals by means of the internal 

pres caler. The prescaler generates internal reference. clocks by dividing an external 
supply clock by a programmable value PPPPP. Any number from 2 to 31 can be set as a 
prescaler value. When this value is set to 0 or 1, it is interpreted to be 2. If the internal 
reference clock is set to 100kHz, it is possible to obtain 5.1ms keyboard scan time and 

10.3ms debounce time. The value PPPPP is set to 31 after reset, but cannot be changed 
by the Clear command. 
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7.3 READ FIFO/SENSOR RAM 

DBa 

o 1 o AI X A A A X=don'tcare 050489 

If this command is writen, the subsequent data reads are set up for the FIFO/Sensor 
RAM. Auto-increment flag (AI) and the RAM address bits AAA are valid only in Sensor 
Matrix Mode. The address bits AAA select one of the 8 rows of the Sensor RAM. If 
AI= 1, the RAM address is incremented after each successive read. The Auto­
incremented flag does not affect the auto-increment of the Display RAM. 

7.4 READ DISPLAY RAM 

DBa 

o 1 AI A A A A 050489 

If this command is written, the subsequent data reads are set up for the Display RAM. 
The address bits AAAA select one of the 16 rows of the Display RAM. If AI = 1, the 
address is incremented after each read or write to the Display RAM. This command sets 
the next read or write address and the sense of the Auto-increment. 

7.5 WRITE DISPLAY RAM 

DBa 

1 0 o AI A A A A 050489 

If this command is written, the subsequent data writes are set up for the Display 
RAM. Note that writing this command does not switch the source of the subsequent 
data reads. The address register of the Display RAM is same for read/write operations. 
The addressing and Auto-increment funciton are identical to those for the Read Display 
RAM. 
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7.6 DISPLAY WRITE INHIBIT/BLANKING 

a 1 X [IWA [IWB BLA BLB x = don't care 050489 

The IWA or IWB bit can be used to mask A nibble or B nibble for entering the Display 
data independently. The BLA or BLB flag is available for the nibble A or B to blank the 
display. In the case where the Display Outputs are used as separate 4-bit display ports, 
the IWA or IWB bit is useful so as not to affect the other display port when the MPU 
writes a word to the display RAM. The BLA or BLB bit is used for blanking the display 
independently without giving any affect to the other 4-bit display port. The blank code 
is determined by the last Clear command that has been programmed after reset. If the 
Display Output is used as an 8-bit port, it is necessary to set both BLA and BLB bits for 
blanking the display. The BD signal becomes low. 

DB7 DB6 DBs DB4 DB3 DB2 DB, DBo 

t t t t t t t t 
A3 A2 A, Ao B3 B2 B, Bo 

Correspondence between Display Output and Data Bus 050489 
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7.7 CLEAR 

DB1 DBa 
o CD CD CD 050489 

The CD bits are used to clear all rows of the Dislay RAM to the following code shown 

below. 

(DB 4) (DB3) 

CD CD 
1 0 
1 

0 x 

(DB 2) 

CD 
x 
0 

x 

All Zeros (X = Don't Care) 
All Hex 20H (00100000) 
All Ones 
not clear display if CA = 0 

t '--------- Enable clear display when CD = 1 (or by CA = 1) 050489 

While the Display RAM is being cleared, it may not write to the Display RAM. The 
MSB bit of the FIFO status word is set during this time. If the CF bit is set to "1", the 
FIFO status is cleared and the interrupt request output (IRQ) is reset. Also, the Sensor 

RAM pointer is set to the row 0. 
The C A bit has the combined effect of the CD bit and CF bit. It enables clear display 

code to the Display RAM and also clears the FIFO status. Furthermore, it re­

synchronizeds the inernal timing chains. 

7.8 END INTERRUPT/ERROR MODE SET 

DB1 DBa 
1 1 E x I x x x X: don't care 050489 

In the Sensor Matrix mode, this command loweres the IRQ line and enables writing to 
the Sensor RAM. This means that a write to the Sensor RAM is inhibited when IRQ line 
is high. If the E bit is set to "1", the S/E bit ofthe FIFO status becomes "1" when anyone 
of the sensor switches is closed. If E = 0, the S/E bit is always "0". In the N-Key Rollover, 

if the E bit is progrmamed to "1", the Special Error mode will be resulted. 

MPU85-303 



TOSHIBA TMP8279 

7.9 FIFO STATUS 

I DU Is/ E I 0 I U I F I N I N 

I 

I 

I N I 
I 

Number of characters in FIFO 

FIFO Full 

Error-Underrun 

Error-Overrun 

Sensor Closure/Error Flag for 

Multiple Closures 

Display unavailable 050489 

Du indicates that the Display RAM is unavailable because a Clear Display or 
Clear All command has not completed its clearing operation. 

S/E in a Sensor Matrix mode, if the E bit of End Interrupt/Error Mode Set is 
programmed to "1", this S/E bit is set to indicate that at least one sensor 

closure indication is contained in the Sensor RAM. 
In Special Error Mode, this S/E bit is showing the error flag and serves as an 
indication to whether a simulataneous multiple closure error has occured. 

o indicates that the entry of another character into a full FIFO was attempted. 

U indicates that the MPU tried to read an empty FIFO. 

F indicates that the FIFO is full of the eight characters. 

NNN indicate number of characters in the FIFO when in the Keyboard Mode or in 

the Strobe Input Mode. 

Table 7.1 Addressing 

CS Ao RD WR Functions 

0 0 0 1 Read Data 

0 0 1 0 Write Data 

0 1 0 1 Read Status word 

0 1 1 0 Write Command word 

1 x x x High-impedance state 

050489 
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8. INTERFACE WITH KEYBOARD 

8.1 SCANNED KEYBOARD, 2-KEY LOCKOUT 

In this mode, if one key only is kept depressed during one deb ounce cycle (2 times of 
the key scan cycle), the key is recognized. When a key is depressed, the deb ounce logic is 

set and the other depressed keys are checked during the next two scan cycle. If none are 

encountered, it is a single key depressing and the key position is entered into the FIFO 

along with the status of CNTL and SHIFT lines. If another depressed key are 

encountered, operates as follows. 

KEY 1 

KEY2 

KEY 3 

KEY 1 

KEY 2 

KEY 3 

--u 
t 

U 
t ~CYCLE 

-----------.U~--~U 

u 

t 

U 
t 

t t 
U 
t 

U 
t 

Figure 8.1 Example of a case where a first depressed 
key is continuously kept to the last 

t 
U U 
t t 

U U U 
t t t t .... Debounce logic is set 

l .... Entered to FIFO 

Figure 8.2 Example of a case where all depressed keys are ignored 

050489 

050489 

As shown in Figure 8.1, if all the other keys are released before the first depressed 

key, the first depressed key is recognized. As shown in Figure 8.2, if the first depressed 

key is released within one debounce cycle after the other keys was released, than all 

keys are ignored. 

8.2 SCANNED KEYBOARD, N-KEY ROLLOVER 

In this mode, each key depression is independently treated from all others. In the 2-

Key lockout mode, if a key is depressed, the debounce logic is set. If the other keys are 

depressed within one deb ounce cycle after it, the debounce logic is set again. The first 
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depressed key is ignored. In the N-key Rollover mode, if a key is depressed waits one 
debounce cycle and then checks ifthe key is still down. Ifit is, the key is entered into the 
FIFO even if other keys are depressed. 

KEY 1 

KEY2 
1..1 DEBOUNCE CYCLE 

u u 
KEY 3 u u 

U 
t 
u 

u 

Figure 8.3 Example of 3 keys being pushed simultaneously 

In the example as shown in Figure 8.3, the deb ounce circuit starts by Key 1, and 
checks if the key is still down after one debounce cycle. If it is, Key 1 is recognized and 

Key 2 is ignored not to be depressed for one deb ounce cycle. 

8.3 SPECIAL ERROR MODE (N-KEY ROLLOVER) 

This mode is set if the E bit of the End Interrupt/error Mode Set command is 
programmed to "I". In the normal N-Key Rollover Mode, the key information is entered 
to the FIFO according to the key scan timing even if a simulataneous multiple 
depression occures during one deb ounce cycle. In the Special Error Mode, if a 

simulataneous multiple depression occurs during one deb ounce cycle, sets the error flag 
(the S/E bit of the FIFO status word) to "I". This flag prevents any further writing into 

the FIFO and will set interrupt request (IRQ). The S/E bit is cleared if the normal Clear 
command is written with CF= 1. 

8.4 SENSOR MATRIX MODE 

In Sensor Matrix Mode, the deb ounce circuit does not operate. The status of the 

sensor switch is inputted directly to the Sensor RAM. The MPU can know a validated 
closure in the keyboard, however this mode has such advantage that the MPU knows 
how long the sensor was closed and when it was released. 

If there is any change in the sensor value at the end of the sensor matrix scan, the 
IRQ line goes high. The IRQ line is cleared by the first data read if the Auto-increment 
flag is "0" or by the End Interrupt/Error Mode Set command if AI = 1. 

8.5 STROBE INPUT MODE 

In Strobe Input Mode, the deb ounce circuit does not operate. The data is inputted into 
the FIFO from the return lines at the rising edge of CNTLlSTB Signal. When the data is 
entered into the FIFO, the IRQ line goes high. 

The functions of the FIFO and the FIFO status in this mode are same as those in the 
keyboard mode. 
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9. DATA FORMAT 

9.1 KEYBOARD MODE 

I CNTL I SHIFT I ~ETUR~ 050489 

In this mode, the Data Format of the character entered into the FIFO is as follows. 
The MSB is the status of CNTLlSTB line and the next MSB shows the status of SHIFT 
line. The next three bits are from the scan counter and indicate the row the key was 
found in. The last three bits are from the column counter and indicate to which return 
line the key was connected. 

9.2 SENSOR MATRIX MODE 

050489 

In this mode, the data on return lines is inputted in the row of the Sensor RAM in 

order according to the scan. The data is entered even if there is no change in the status 
of the sensor matrix switches. Each switch position maps to a Sensor RAM position. 
CNTL and SHIFT signals are ignored. 

9.3 STROBE INPUT MODE 

050489 

In this mode, the data on the return line is entered into the FIFO at the rising edge of 
CNTLlSTB signal. 
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10. INTERFACE WITH DISPLAY 

10.1 LEFTENTRY 

In Left Entry mode, address 0 of the Display RAM is the left-most side of the display 
and address 15 (address 7 in the case of 8-character display) is the right-most side. 

When characters are inputted onto the Display RAM with the auto-increment mode 
from address 0 of the display RAM, Characters are filled from the left-most position of 
the display. The 17th (or 9th) character is placed in the left-most position again. 

Address of the display RAM corresponds directly to each display position of the display, 
and so its position does not change every entry. 

~ Display RAM Address ~ 

0 14 15 0 2 3 4 5 6 7 
1 st entry I 1 I 1st entry I 1 

0 1 14 15 0 1 2 3 4 5 6 7 
2nd entry I 1 2 I I 2nd entry I 1 2 

0 14 15 Command 0 1 2 3 4 5 6 7 
16th entry 

1 1 1 2 1 15 1 16 1 entry 1 1 2 

(10010101) Entry from Add ress 5 with 
Auto increment mode. 

0 14 15 0 1 2 3 4 5 6 7 
17th entry 

117 1 

.................. 
1 15 1 16 1 3rd entry 

1 1 2 1 2 3 

0 1 14 15 0 1 2 3 4 5 6 7 
18th entry I 17 1 18 1 1 15 1 16 1 4th entry 

I 1 2 1 3 I 4 

050489 
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10.2 RIGHT ENTRY 

In Right Entry, the first entry if from the right-most position. Address of the Display 

RAM does not correspond to the display position. 

(- Display RAM Address ~ 

2 14 15 0 0 2 3 4 5 6 7 
1st entry 1 1 1 1 1st entry 1 1 

2 3 15 0 1 2 3 4 5 6 7 0 
2nd entry 1 1 2 2nd entry 1 1 1 2 1 1 2 1 

3 4 0 1 2 Command 2 3 4 5 6 7 0 
3rd entry 1 

'" 

1 write 1 1 1 1 2 3 1 2 
........ 

(10010101) Right Entry from Address 5 
with Auto-increment mode 

0 1 13 14 15 3 4 5 6 7 0 1 2 
16th entry 1 1 2 114 115 116 1 3rd entry 1 3 1 1 2 

1 2 14 15 0 4 5 6 7 0 1 2 3 
17th entry 2 3 115 1 16 1 17 1 4th entry 1 1 3 4 1 1 1 2 

2 3 15 0 1 5 6 7 0 2 3 4 
18th entry 1 

.......... 

116 1 17 118 1 5th entry 1 1 4 1 1 1 3 4 3 5 1 2 

6 7 0 2 3 4 5 
6th entry 1 4 1 5 6 1 2 1 3 

2 3 4 5 6 7 0 1 
10th entry 8 9 110 1 3 1 4 5 6 7 

3 4 5 6 7 0 1 2 
11th entry 1 9 110 111 1 4 5 6 7 1 8 

050489 
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11. ELECTRIC CHARACTERISTICS 

11.1 ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vee Vee Supply Voltage (with respect to GND (VSS)) -0.5to + 7.0 V 

VIN Input Voltage (with respect to GND (VSS)) -0.5to +7.0 V 

VOUT Output Voltage (with respect to GND (VSS)) -0.5to +7.0 V 

PD Power Dissipation 1 W 

Tsol Soldering Temperature (soldering time 10 sec) 260 °c 

Tstg Storage Temperature - 65 to + 150 °c 
Topr Operating Temperature Oto 70 °c 

050489 

11.2 D.C. ELECTRICAL CHARACTERISTICS (Ta = 0 to 70°C, VCC = 5V ± 10%, VSS = OV) 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

VILl Input Low Voltage (RLo-RL7) -0.5 1.4 V 

VIL2 Input Low Voltage (Others) -0.5 0.8 V 

VIHl Input High Voltage (RLo-RL7) 2.2 V 

VIH2 Input High Voltage (Others) 2.0 V 

VOL Output Low Voltage IOL = 2.2mA 0.45 V 

VOHl Output High Voltage (IRQ) 10H = -100pA 3.5 V 

VOH2 Output High Voltage (Others) 10H = - 400pA 2.4 V 

Input Leak Current VIN =Vee +10 
IILl pA 

(SHIFT, CNTL, RLo-RL7) VIN =OV -100 

IIL2 Input Leak Current (Others) OV;;>VIN;;> Vee ±10 pA 

10FL Output Leak Current 0.45V;;> VOUT;;> Vee ±10 pA 

lee Supply Current 120 mA 

050489 

11.3 INPUT CAPACITY 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT 

CIN Input Capacity fc= 1MHz 5 10 pF 
Unmeasured 

COUT Output Capacity Pins returned to Vss. 10 20 pF 

050489 
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11.4 A.C. ELECTRICAL CHARACTERISTICS (Ta = 0 to 70°C, V cc = S.OV ± 10%, VSS = OV) 

SYMBOL PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNIT 

tAR Address Set up Time (RD 1) 0 ns 

tRA Address Set up Time (RD r) 0 ns 

tRR RD Pulse Width 250 ns 

tRD Valid Data (RD r) CL = 150pF 150 ns 

tAD Address to Valid Data CL = 150pF 250 ns 

tDF Data Floating (RD Il 10 100 ns 

tReY Read Cycle Time 1 jls 

tAW Address Set up Time (WR 1) 0 ns 

tWA Address Hold Time (WR r) 0 ns 

tww WR Pulse Width 250 ns 

tDW Data Set up Time (WR r) 150 ns 

tWD Data Hold Time (WR r) 0 ns 

tow ClK Pulse Width 120 ns 

tCY Clock period 320 ns 

050489 
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12. TIMING DIAGRAM 

Aa, CS => ~ 
• tAR • tRCY 

, tRR 

1 
tRA 

1\ f\-. tRO • ~ tAO . • 

-----------0 )------------
050489 

Figure 12.1 Read Timing 

Aa, CS ==>t 
WR I.~,-t-AW---.~--:-----t-w-w---------------:--------------____ __ 

___________________ ~. tow ~ twox~--------------------
DBa-DB7 . _. . ------------------ 050489 

Figure 12.2 Write Timing 

} 
tow 

} t CLK 

tCY 
050489 

Figure 12.3 Clock Timing 
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ENCODED SCAN 64tcyc 
I~I 

SLo 

SL, l L 
SL2 l L 
SL3 l L 

DECODED SCAN 

SLO U U U U 
SL, -U U U U 
SL2 

SL3 

SLO 

OUT AO-3 

OUT 80-3 

RLO-7 

U U U u-
U U U lj050489 

Figure 12.4 Scan Timing 

1-+---- 640[15 = 64tcyc 

I-~'---- 490[15 

INTERNAL FREQENCY = 100KHz 
So TCYC = 10ps 

BLANK CODE IS EITHER 
OOH OR FFH OR 20H. 

1-+---- 4901'5 ---~I-~ 

Note: Shown is encoded scan, left entry SL2, SL3 are SL 1 divided by 2 and 4. 050489 

Figu re 12.5 Example of Display 
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13. EXTERNAL DIMENSION 

13.1 40 PIN DIP EXTERNAL DIMENSION 

DIP40-P-600 

1.22TYP 

Unit: mm 

Note: Each lead pitch is 2.54mm, and all the leads are located within ± O.25mm from their 
theoritical positions with respect to No.1 and No.40 leads. 

MPU85-314 
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14. EXAMPLE OF APPLICATION CIRCUIT 

SHIFT 

CONTROL KEYBOARD 

RETURN MATRIX 
LINE 8 / 

~~ 
/ 8 COLUMNS 

/ 

8 ROWS 

8-BIT SHIFT CNTL RLO-7 U8 MICROPROCESSOR 
SYSTEM IRQ 

A 1\ 13 ~8 DECODER 1 
DATA BUS DBO-7 

'l 

RD 
v T ~t 

CONTROL { 

RD M SCAN LINE 
fLSB 3 BIT) 

WR 
p 4 

WR SLO-3 / RESET 8 
/ 

1:;4 RESET 2 

ADDRESS { 
CS CS 7 

Ao 9 14~16DECODER 1 Ao 
CLK BD 

CLOCK CLK 

OUTBO-3 OUTAo-3 1---16 
// 

"'" 7-BLANKING ADDRESS 

~ 
(DECODER) 

/ -V 
4 .l\, 

} DISPLAY OAT A 

/ -V 
DISPLAY 

050489 

Figure 14.1 Example of Application Circuit 
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CMOS PROGRAMMABLE PERIPHERAL INTERFACE 

TMP82C255AN-2 / TMP82C265AF-2 

TMP82C255AN-10 / TMP82C265AF-1 0 

1. GENERAL DESCRIPTION AND FEATURES 

The TMP82C255A/TMP82C265A is a CMOS high speed programmable input/output 
interface with six 8-bit I/O ports. The function is almost equivalent to TMP82C55A X 2. 
The TMP82C265A has the function that ports state are selectable immediately after 
reset by hardware either in input state or output state. 
The TMP82C255A has not this function. 

The TMP82C255A/TMP82C265A is fabricated using Toshiba's CMOS Silicon Gate 
Technology. 

(1) 48 programmable I/O terminals (8 bit X 6 ports) 

(2) The ports ofTMP82C265A are capable to set to output after reset by hardware. 

(3) High Speed Version (TRD = lOOns MAX: TMP82C255AN -10/TMP82C265AF -10) 

(4) Low power consumption 3mA. Typ. 
10llA. MAX. (@5V stand-by) 

(5) Three operation modes (Mode 0, Mode 1, Mode 2) 

(6) Bit set/reset capability (PCOO to PC07, PCIO to PC17) 

(7) All ports are capable of driving darlington transistors 
-2.5mA. Typ. @VEXT=1.5V,REXT=1.1kO 

(8) Extended operating temperature: - 40°C to + 85°C 

(9) Two packages 

TMP82C255AN 64 PIN Shrink DIP 

TM P82C265AF 80 PIN Mini Flat Package 

MPU85-316 
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4. PIN NAMES AND PIN FUNCTIONS 

Pin Name 
Number InputlOutput 

Function 
of Pin 3-state 

I/O 
3-state bidirectional 8-bit data bus. Used for data transfer with 

07- 0 0 8 MPU. Also, used for transfer of control words to this device and 
3-state 

status information from this device. 

PA07- PAOO 8 1/0 
There are two 3-state 8-bit 1/0 Port named PAO and PA 1. Operation 

3-state 
mode and input/output configuration are defined by software. Port 

PA17-PAlO 8 A contains the output latch buffer and input latch. 

PB07-PBOO 8 1/0 
There are two 3-state 8-bit I/O Port named PBO and PB 1. Operation 

3-state 
mode and inputloutput configuration are defined by software. Port 

PB17-PBlO 8 A contains the output latch buffer and input latch. 

There are two 3-state 8-bit I/O Port named PCO and PC1. Operation 
PC07-PCOO 8 mode and input/output configuration are defined by software. Port 

I/O C can be divided into two 4-bit ports by the mode control and also, 
3-state used as the control signal for Port A and Port B. In this case, each 3 

PC17-PClO 8 bits of PCoo to PC02 and PC10 to PC12 are used for Port B control and 
each 5 bits of PC03 to PC07 and PC13 to PC17 for Port A control. 

CSO 1 Chip select input. When the terminal CSO is at "L" level, data 
transfer between BLOCK-O and MPU is possible. And when the 

Input terminal ill is at "L" level, data transfer between BLOCK-1 and 

CS1 1 
MPU is possible. At "H" level, the data bus is placed in the high 
impedance state and control from the processor is ignored. 

Ao, A1 2 Input 
Used for selecting Port A, B, C and the control registers. Normally, 
this terminal is connected to low order 2 bits of the address bus. 

Read signal. Only the TMP82C265A has this terminal. When this 
RO 1 Input terminal is at "L" level, data or status information in this device is 

transferred to MPU. 

Write signal. Only the TMP82C265A has this terminal. When this 
WR 1 Input terminal is at "L" level, data or control word is written into this 

device from MPU. 

REAOIWRITE signal. Only TMP82C255A has this terminal. When the 
terminal CSO or C51 is at "L" level, if this terminal is at "H" level, 

R/W 1 Input data or status information in this device is transferred to MPU. If 
this terminal is at "L" level, data or control word is written into this 
device from MPU. 

Only the TMP82C265A has these terminals. When SELo or SEL1 is a 
SELo 1 "H" level, the ports are set to input state after reset, when it is a "L" 

Input 
level, the ports are set to output state after reset. If the terminals is 
at "L" level, the function is only capable to set to output state in 

SEL1 1 mode O. BLOCK-O ports of block diagram is controled by SELo. 
BLOCK-1 ports of block diagram is controled by SEL1. 

When this terminal is at "H" level, all internal registeres including 
the control register are cleared, and the function turn out input 

RESET 1 Input 
state in mode 0 for the TMP82C55A and TMP82C265A with SELo or 
SEL1 "H" level. THe function turn out output state in mode 0 for the 
TMP82C265A with SELo or SEL1 "L" level. Each BLOCK of 
TMP82C265A is capable to set to different mode by SELo and SEL 1. 
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Pin Name 
Number Input/Output 

Function 
of Pin 3-state 

Vee 1 Power supply 5V 

Vss 1 Power supply GND 
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5. DESCRIPTION OF BASIC OPERATION 

5.1 TMP82C255A FUNCTIONS AND FEATURES 

The TMP82C255A is a programmable peripheral interface consisting of Block-O and 
Block-I each of which has 3 sets, total 6 sets of 8-bit ports (PAO, PBO, pco, PAl, PBI and 

PC 1) each of which has 2 built-in control registers. 
Block-O and Block-I have the independent chip select input terminals CSO and CSI, 

respectivery. Data buses D7-DO, address input terminals Al and Ao, RESET input 

terminals, and RIW terminal are commonly used by Block-O and Block-I. 
Read and Write functions are controlled by one RIW terminal and therefore, RD and 

WR signals and address must be synthesized and connected to the RIW, CSO and CSI 
terminals. 

Total 24 ports input/output terminals each of Block-O and Block-I are divided into 12-
bit group A and Group B. Group A consist of upper 4 bits of Ports A and Port C, while 

Group B consists of lower 4 bits of Port B and Port C. Each group is programmable 
independently by control word from MPU. Three operation modes are available; Mode 0, 
Mode 1 and Mode 2. In mode 0, it is programmable to use 28-bit input/output ports as 

the input or output port independently. In Mode 1, the input/output ports are divided 
into group A and Group B. In each group, 8 bits are used for the input or output port and 
the remaining 4 bits are used as the control signal. Mode 2 is applicable only to Group A 
and 12 bits are used for 8-bit two-way bus and 5-bit control signal. Further, when port C 
is used as the output port, any bit of port C can be set/reset. There are two control 
registers; one is used for mode setting and the other is used for bit seting/resetting. The 

control register cannot be read. Further, when the reset input becomes "H" level, the 
input/output internal registers are all reset and all the input/output terminals are 

placed in Mode ° and input Mode (high impedance state). 
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TMPZ84COOA TMP82C255A 
AO 
A1~--------------------------------------~1 

IORQ f----, 
,,--~_,.r~ 

RD f-----+--

WR ~-----+-~q 

RESET ~----------------------1 

D7 I~------------------~----------------~\ 
\ 

Do 
8 

AO 
A1 

CSO PBO 

PCO 

cST 

PBl 

R/W PCl 

RESET 

D7 
\ 

Do 

Figure 5.1 Connecting example of TMPZ84COOA and TMP82C255A 

~ 
~ 

~ 
~ 
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In case of the TMP82e255, the read operation is controlled by the terminals eso or 
eSl when the RIW terminals is at "H" level and therefore, there is no Ae electrical 
characteristics for rise and fall of the RD terminal but anf fall of the eso or eSl 

terminal are controlled. 
The write opertion is controlled by the terminal eso or eSl when the RIW is at "L" 

level. Further, the maximum control ofthe setup time TWe of the eso or eSl for fall of 

RIW terminal and the hold time TWC of the eso or eSl for the rise of RIW terminal is 
added. This is because the eso or eSl terminal controls the read operation when the 
RIW is at "H" level. 
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5.2 TMP82C255A BASIC OPERATION 

Basic operation of the TMP82C255A for BLOCK-D. PCD are as shown in Table 5.1. 

Table 5.1 Basic Operation for Block-O of the TM P82C255A 

cso RESET A1 Ao R/W Function 

x 1 x x x Set to all ports (six ports) input state in mode o. 
Ports terminals are in High Impedance state. 

0 0 0 0 1 Data Bus <- PAO 

0 0 0 1 1 Data Bus <- PBO 

0 0 1 0 1 Data Bus <- PCO 

0 0 0 0 0 PAo <- Data Bus 

0 0 0 1 0 PBo <- Data Bus 

0 0 1 0 0 PCo <- Data Bus 

0 0 1 1 0 Control register for BLOCK-O <- Data Bus 

0 0 1 1 1 Inhibition of combination 

1 0 x x x Non active 
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Basic Operation for BLOCK-l of the TMP82C255A is equal to the one shown in Table 

5.1. BLOCK-l is selected when CSI = D. 

5.3 TMP82C265A FUNCTION AND FEATURES 

The TMP82C265A can be set to general mode when the terminal SELO or SELl is 
fixed at "H" level and to the output mode when it is fixed at "L" level. 

In the general mode, the TMP82C265A has the functions similar to those of the 
TMP82C55A but for the WR and RD functions, the independent RD and WR terminals 
are provided as in the former TMP82C255A unlike RfW 1 terminal in the TMP82C255A. 

Therefore, the TMP82C265A operates when connected in the same connecting method 
as before. 

In the output mode, all ports of the TMP82C265A are set in "L" output state in mode D 
after reset. Further, even when the write operation is made in any mode, the ports are 
set in output state in mode 0, and "L" level signals are output from the ports. 

5.4 TMP82C265A BASIC OPERATION 

Basic operation of the TMP82C265A in the general mode (the terminal SELO-SELI is 
"L" level) is equal to that of the TMP82C255A. 

Basic operation for BLOCK-D of the TMP82C265A in the output only mode (SELO: 
"L" level) is as shown in Table 5.2. 
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Table 5.2 Output Mode Basic Operation for Block-O of the TMP82C265A 

SELO CSO RESET D7 A, Ao RD WR Function 

0 x 1 x x x x x Set to PAO, PBO and PCO ports" L" level output state 
in mode 0 

0 0 0 1 1 1 1 0 
PAO, PBO and PCO ports "L" level output state in 
mode 0 set command 

x 0 0 0 1 1 1 0 Bit set/reset control 

6. 0 0 x 0 0 1 0 PAD ~ Data Bus 

6. 0 0 x 0 1 1 0 PBO ~ Data Bus 

6. 0 0 x 1 0 1 0 PCO ~ Data Bus 

6. 0 0 x 0 0 0 1 Data Bus ~ PAO (Read the terminal state) 

6. 0 0 x 0 1 0 1 Data Bus ~ PBO (Read internal output latch) 

6. 0 0 x 1 0 0 1 Data Bus ~ PCO (Read internal output latch) 
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6. : The output only mode is maintained when SELo is either in "L" or "H" level if set to the output 
state. 
However, if the RESET terminal is set to "H" level or mode is written when SELo is at "H" 
level, the output mode is changed to the general mode. 

Basic operation of the TMP82C265A for Block-l is equal to that shown in Table 5.2 
but the control is made by the terminal SELl and CSl. 
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6. DETAILED OPERATIONAL DESCRIPTION 

The operation of the TMP82C255A and TMP82C265A in the general made is 
described in detail. Further, the operation is described for Block-O. Block-1 has the 
same functions as those of Block-O and therefore, it is omitted. 

The operation of the TMP82C265A in the output mode is considered to be a special 
case of the description for the general mode provided below, in which the TMP82C265A 
has been set in the output state in mode 0 from immediately after reset irrespective of 
command input and therefore, the description is omitted here. 

6.1 MODE SELECTION 

There are three basic modes of operation that can be selected by control words. 
Mode 0 - Basic I/O (Group A, Group B) 
Mode 1- Strobe input/Strobe output (Group A, Group B) 
Mode 2 - Two-way bus (Port A only) 

Operation modes for Group A and Group B can be independently defined by the 
control word from the MPU. If D7 is set to "1" in writing a control word into the PPI, on 
operation mode is selected, while of D7 = "0" , the set/reset function for Port C is 
selected. 
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6.1.1 Control Word to Define Operation Mode 

Figure 6.1 shows the control words to define operation mode of the TMP82C255AI 

TMP82C265A. 

I 
I 

Control Word 

1 I Group A Control I 
D7 I D6 Ds I D4 I D3 I D2 

~,---I 

1 = Designation of mode set flag 

Group B Control I 
I D1 I DO I 

L Input/output selection of 
low order 4 bits of Port C 
'0' = Output 
'l'=lnput 

Input/output selection of 
Port B 
'0' = Output 
'1' = Input 

Mode selection of Group B 
'0' = Mode 0 
'1'=Mode1 

Input/output selection of 
high order 4 bits of Port C 
'0' = Output 
'1' = Input 

Input/output selection of 
PortA 
'0' = Output 
'1' = Input 

Mode Selection Group A 
'0' = Mode 0 

DS 
o 

x 

Mode 0 
Mode 1 
Mode 2 

x: Don't care 
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Figure 6.1 Control Word for Mode Selection 
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6.1.2 Port C B it Set/Reset Control Word 

Any bit of 8 bits of Port C can be set/reset by Port C bit set/reset control word. Figure 

6.2 shows the Port C bit set/reset control word. 

Control Word 

I D7 I D6 I Ds I D4 D3 

I 
I 

I 

Don't care 

it set/reset flag B 
"0 " =Active 

0 

0 

0 

0 

1 

1 

1 

1 

D2 D1 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 

Do 

L Bitset /reset selection 
, = Reset "0' 

"1' , = Set 

-
PCOO 

PC01 

PC02 

PC03 r-- Bit selection 

PC04 

PCos 

PC06 

PC07 ,-

Figure 6.2 Control Word for Bit Set/Reset 

6.2 OPERATION MODES 

6.2.1 Mode 0 (Basic I/O) 

050489 

This functional configuration is used for simple input or output operations. No 
'handshaking' is required and data is simply written to or read from a specified part. 
Output data to the ports from MPU are latched out but input data from the ports are not 
latched. 

In Mode 0, 24 I/O terminals are divided into four groups of Port A (8 bits) , Port B (8 
bits) , high order 4 bits of Port C and low order 4 bits of Port C. Each port can be 
programmed to be input or output. The configuration of each port are determined 

according to the contents of Bit 4 (D4) , 3 (DS) , 1 (Dl) and 0 (DO) of the control word for 
mode selection. 

The I/O configuration of each port in Mode 0 are shown in Table 6.2. 
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Table 6.2 Port definition in Mode 0 

Mode Setting Control Word Port C PortC 
PortA Port B 

D4 D3 Dl DO (PCor PCo4) (PCorPCoo) 

0 0 0 0 Gut Gut Gut Gut 
0 0 0 1 Gut Gut Gut In 
0 0 1 0 Gut Gut In Gut 
0 0 1 1 Gut Gut In In 
0 1 0 0 Gut In Gut Gut 
0 1 0 1 Gut In Gut In 
0 1 1 0 Gut In In Gut 
0 1 1 1 Gut In In In 
1 0 0 0 In Gut Gut Gut 
1 0 0 1 In Gut Gut In 
1 0 1 0 In Gut In Gut 
1 0 1 1 In Gut In In 
1 1 0 0 In In Gut put 
1 1 0 1 In In Gut In 
1 1 1 0 In In In Gut 
1 1 1 1 In In In In 
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6.2.2 Mode 1 (Strobe I/O) 

In Mode 1, input/output of port data is performed in conjunction with the srtobe 

signals or 'handshaking' signals. Port C is used to control Port A or Port B. 
The basic operatings in Mode 1 are as follows: 

• Mode 1 can be set for two groups of Group A and Group B. 

• Each group consist of 8-bit data port and 4-bit control/data port. 

• The 8-bit data port can be set as input or output port. 

• The control/data port is used as control or status of the 8-bit data port. 

(1) When used as the input port in Mode 1 : 

• STB (Strobe Input) 

At "0" , input data is loaded in the internal input latch in the port. 

In this case, a control signal from MPU is not concerned and data is input from the 

port any time. This data is not read out on the data bus unless MPU executes an 

input instruction. 

• IBF (Input Buffer Full F/F Output) 

When data is loaded in the internal input latch from the port, this output is set 

to "1". IBF is set ("1") by STB input being reset and is reset ("0") by the rising edge 

ofRD input. 
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• INTR (Interrupt Request Output) 

Used for the interrupt process of data loaded in the internal input latch. When 

STB input is at "0" if INTE (INTE flag) in the PPI is in the enabled state ("I") , IBF 

is set to "I". INTR is set to "I" immediately after the rising edge of this STB input 

and reset to "0" by the falling edge ofRD input. 

The INTE flags of Group A and Group B are controlled as follows: 

INTEA - Control by bit set/reset of PC04 

INTEB - Control by bit set/reset OfPC02 

(2) When used as the output port in Mode 1: 

• OBF (Output Buffer Full F/F Output) 

This is a flag which shows that MPU has written data into a specified port. OBF 

is set to becomes "0" at the rising edge of WR signal and is set to "1" at the falling 

edge of ACK (Acknowledge input) signal. 

• ACK (Acknowledge Input) 

ACK signal is sent to the PPI as a response from a peripheral device that 

received data from the port. 

• INTR (Interrupt Request Output) 

When a peripheral device received data from MPU, INTR is set to "I" and the 

interrupt is requested to MPU. If ACK signal is received when INTE flag is in the 

enable state, OBF is set to "I" and INTR signal becomes "1" immediately after the 

rising edge of ACK signal. Further, INTR is reset at the falling edge of WR signal 

when data is written into the PPI by MPU. 
The INTE flags of Group A and Group B are controlled as follows: 

INTEA - Control by bit set/reset of PC06 

INTEB - Control by bit set/reset OfPC02 
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CONTROL WORD 

D, D6 Ds D4 D3 D2 D, DO 

l' 1 0 11 ?Ol X 1 X 1 X 1 

PCOG, PCo, 
o ~ OUTPUT RD ~ 
1 ~ INPUT 

CONTROL WORD 

D7 D6 D5 D4 D3 D, D, DO 

11IxIXIXlxl'IiJiJ 

(a) 

MODE 1 (PORT A) 

PA07- PAOO ~ 

IBFA 

INTRA 

PC06 - PC04 ~ II 0 

MODE 1 (PORT B) 

PB,- PBO ~8 

TMP82C255AffMP82C265A 

STB~ 

" i I 
IBF b 

INTR -----' t . L 
RD ~.-__ __ 

\ 
I~~~+ =x x'-tt-----t)----
D,-Do .-------~------

(b) 

0504B9 

Figure 6.3 Example of Strobe Input in Mode 1 

CONTROL WORD 

D, D6 Ds D4 D3 D, D, Do 

1,1 0 1' ?Ol X 1i'EJ 

PC04, PCos ° ~ OUTPUT 
1 ~ INPUT 

CONTROL WORD 

D, D6 Ds D4 D3 D, D, Do 

1'lxlxIXIXI'10IXI 

MODE 1 (PORT A) 

MODE 1 (PORT B) 

INTRA 

110 
ACK -t---------r----, 

8 
INTR 

PORT ----------,'r---------------
OUTPUT __________ ~ ~ ______________ __ 

INTRB 

050489 

Figure 6.4 Example of Strobe Output in Mode 1 
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PA07- PAOO 

WR~ PCQ7 OBFA 

CONTROL WORD 

D7 D6 Ds D4 D3 D2 D, Do PC03 INTRA 

11 1 0 11 r~S'1 11 1 x 1 
PC04 - PCOS 1/0 

PC04, PCOS 
0= OUTPUT 
1 = INPUT RD~ 

PORT A - (STROBE OUTPUT) 
PORT B - (STROBE INPUT) 

Figure 6.5 Example of Port A Output, 
port B Input in Mode 1 

6.2.3 Mode 2 (Strobed Bidirectional Bus I/O) 

TMP82C255AITMP82C265A 

PA07 - PAOO 
8 
~ 

RD~ PC04 -STBA 

CONTROL WORD PCos IBFA 

D7 D6 Ds D4 D3 D2 D, Do PC03 INTRA 

11 1 0 1 1 ~Oll 1 0 1 x 1 
PC07 - PC06 I/O 

PC06, PCQ7 PB07 - PBOO 
0= OUTPUT 
1 = INPUT 

WR _____ 
PCO, OBFB 

PORT A - (STROBE INPUT) 
PORT B - (STROBE OUTPUT) 
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Figure 6.6 Example of Port A Inp'ut, 
Port B Output in Mode 1 

In this mode, Port A is used as 8 bits bidirectional bus for data transfer with a 
peripheral device. This mode is applicable only to Group A, which consists of an 8-bit 
bidirectional bus (Port A 8-bit) and 5-bit control signals (high order 5 bits of Port C), The 
bidirectional bus (Port A) has both the internal input and output registers. When group 
A is set in Mode 2, Group B can be set independently. There are 5 control signals as 
follows when Group A is used in Mode 2. 

• OBF (Output buffer Full F/F Output) 

When MPU writes data into of Port A, OBF is set to "0" to inform a peripheral 
device that the PPI is ready to output data. However, Port A is kept in the floating 
(high impedance) state until ACK input signal is received. 

• ACK (Acknowledge Input) 

When ACK signal is set to "0", the data of the 3-state output buffer of Port A is 
send out. If ACK signal is at "1", Port A is in the high impedance state. 

• STB (Strobe Input) 

When STB input is set to "0", the data from peripheral devices are held in the 
input latch. When the active RD signal is input into the PPI, the latched input 
data are output on the system data bus (D7-DO). 
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• IBF (Input Buffer Full F/F Output) 

When data from peripheral devices are held in the input latch, IBF is set to "1". 

• INTR (Interrupt Request Output) 

INTR is the output to request the interrupt to MPU and its function is the same 
as that in Mode 1. There are two interrupt enable flip-flop (INTE), INTEl 

corresponds to INTEA in Mode 1 output and INTE2 to INTEA in Mode 1 input. 

INTE 1 - Used to generate INTR signal in conjunction with OBF and ACK 

signals, and is controlled by PC06 bit set/reset. 

INTE2 - Used to generate INTR signal in conjunction with IBF and STB 

singals, and is coutrolled by PC04 bit set/reset. 

Figure 6.7 shows the operating example and the timing diagram in Mode 2. 

WR~ 

INTRA OBF \ ~"':-_____ --.J-----
INTR ) ) 

I..-_...:-__ --J 

ACK ----------'1-1 

STB------..., 

IBFA 
WR --'>- IBF _______ ...J 

RD --'>- PC02-PCOO ~ I/O 
PORT A ______ _ 

RD ---------------., 
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Figure 6.7 Oerating example in Mode 2 

MPU85-333 



TOSHIBA TMP82C255AITMP82C265A 

Control Word in Mode 2 

x = Don't care 
0= Output 
1 = Input 
0= Output 
1 = Input 
0= Mode a 
1 = Mode 1 

'------ Port B 

'-------- Group B Mode 

Figure 6.8 Control Word and Configuration in Mode 2 

Control Words PC03 INTRA 
8 

D7 D6 Ds D4 Dl 
PCQ7- PC OO ~ 

D3 D2 Do 

1 1 I I 0 1/0 
PC07 OBFA 

X X x 1 
PC06 ---- ACKA 

PC02-PCOO ' PC04 ~STBA 

o = Output PCos IBFA 
1 = Input 

3 

RO PC02-PCOO ~I/O 

WR -.,. PB07-PBOO 
8 

-+-r--

Port A - Mode 2 I/O 
Port B - Mode 0 Input 

Control Words PC03 INTRA 
8 

D7 D6 Ds D4 D3 02 01 Do 
PC07- PCOO ~ 

1 1 I I 0 I PC07 OBFA 
X x x X 

PC06 ~ACKA 

PC04 <E---- STBA 

PCos IBFA 

PB07-PBOQ 
8 

RD PCOl OBFB 

WR~ PC02 ~ACKB 

PCao INTRB 

Port A - Mode 2 1/0 
Port B - Mode 1 Output 

Figure 6.9 Example in Combination with Mode 2 and Other Mode 
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6.2.4 Precautions for use in Mode 1 and 2 

When used in Mode 1 and 2, bits which are not used as control or status in Port C can 

be used as follow. 
Ifporgrammed as the input, they are accessed by normal Port C read. 

Ifporgrammed as the output, high order bits of Port C (PC07-PC04) are accessed using 

the bit set/reset function. As to low order bits of Port C (PC03-PCOO), in additions to 
access by the bit set/reset function, 3 bits only can be accessed by normal writing. 

6.3 READING PORT C STATUS 

When Port C is used as the control port, that is, when Port C is used in Mode 1 or 

Mode 2, the status information of the control word can be read out by a normal read 
operation of Port C. 

Table 6.3 Status Word Format of Port C 

Data Mode D7 D6 Ds D4 D3 D2 D1 Do 

Mode 1 Input I/O I/O IBFA INTEA INTRA INTEB IBFB INTRB 

Mode 1 Output OBFA INTEA I/O 1/0 INTRA INTEB OBFB INTRB 

Mode 2 OBFA INTEl IBFA INTE2 INTRA By Group B Mode 
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7. ELECTRICAL CHARACTERISTICS 
7.1 ABSOLUTE MAXIMUM RATINGS 

Symbol Item Rating Unit 

Vee Supply Voltage - 0.5-7.0 V 

VIN Input Voltage - O.S-Vee + 0.5 V 

PD Power Dissipation 250 mW 

TSOLDER Sold ring Temperature (1 Osee) 260 °C 

TSTG Storage Temperature - 65- + 150 °C 

TOPR Operating Temperature -40- +85 °C 
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7.2 DC ELECTRICAL CHARACTERISTICS 

TA= -40°Cto + 85°C, VCC=5V±10%, VSs=OV 

Symbol Item Test Condition Min. Typ. Max. Unit 

VIL Input Low Voltage - 0.5 - 0.8 V 

VIH Input High Voltage 2.2 - Vee + 0.5 V 

VOL Output Low Voltage IOL = 2.5mA - - 0.45 V 

VOHl Output High Voltage IOH = -400pA 2.4 - - V 

VOH2 Output High Voltage IOH = - 100pA Vee - 0.8 - - V 

IlL Input Leak Current O~VIN~Vee - - ±10 pA 

IOL 
Output LeaK Current 

O~VOUT~Vee - - ±10 pA 
(High Impedance State) 

IDAR 
Darlington Drive VEXT= 1.SV -1.0 - -5.0 mA 
Current REXT = 1.1 Hl 

leel 
Operating Supply 110 cycle Time - 3.0 5.0 mA 
Current 1 psec 

Stand-by Supply VIH>Vee-0.2V 
leC2 \IlL <0.2V - - 10 pA 

Current 
CS>Vee- 0.2V 
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* Total current of all darlington drive ports must not exceed 60mA. 
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7.3 CAPACITANCE 

TA = 25°C, Vcc = Vss = OV 

Symbol Item Test Condition Min. Typ. Max. Unit 

CIN Input Capacitance f= 1MHz - - 10 pF 

CliO I/O Capacitance (*) - - 20 pF 
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(*J: All terminals except that to be measured should be earthed. 

7.4 AC ELECTRICAL CHARACTERISTICS (1/2) 

TA = - 40°C to + 85°(, VCC = 5V ± 10%, VSS = OV 

A - 2 A - 10 
Symbol Parameter Unit 

Min. Max. Min. Max. 

tAR Address set-up time for RD fall 0 - 0 - ns 

tRA Address hold time for RD rise 0 - 0 - ns 

tRR RD pulse width 160 - 150 - ns 

tRD Delay from RD fall to decided data output - 140 - 100 ns 

tOF Time from RD rise to data bus floating 0 40 0 40 ns 

tRv Time from RD or WR rise to next RD or WR fall 200 - 180 - ns 

tAW Address set-up time for WR fall 20 - 20 - ns 

tWA Address holding time for WR rise 0 - 0 - ns 

tww WR pulse width 120 - 120 - ns 

tow Bus data set-up time for WR rise 100 - 100 - ns 

two Bus data holding time for WR rise 20 - 20 - ns 

tWB Delay from WR rise to decided data output - 350 - 350 ns 

tlR Port data set-up time for RD fall 0 0 - ns 

tHR Port data holding time for RD rise 0 - 0 - ns 

tAK ACK pulse width 300 - 300 - ns 

tST STB pulse width 350 - 350 - ns 

tps Port data set-up time for STB rise 20 - 20 - ns 

tpH Port data holding time for STB rise 150 - 150 - ns 

tAO Delat from ACK fall to decided data output Delay - 300 - 300 ns 

tKD 
Time from ACK rise up to port 

25 250 20 250 ns 
(Port in Mode 2) floating 

tWOB Delay from WR rise to OBF fall - 300 - 300 ns 

tAOB Delay from ACK fall to OBF rise - 350 - 350 ns 

tSIB Delay from STB fall to IBF rise - 300 - 300 ns 
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AC ELECTRICAL CHARACTERISTICS (2/2) 

Symbol Parameter 

tRIB Delay from RD fall to IBF rise 

tRIT Delay from RD fall to INTR fall 

tSIT Delay from A(K rise to INTR rise 

tAIT Delay from A(K rise to INTR rise 

tWIT Delay from WR rise to INTR fall 

tAC Address set-up time for (SO, (51 fall 

tCA Address hold time for (SO, (51 rise 

tcc (SO, (51 pulse width 

tCD Delay from (SO, (51 fall to decided data output 

tDFC Time from (SO, (51 rise to data bus floating 

Tcw (SO, (51 set-up time for RI W fall 

Twc (SO, (51 holding time for RIW rise 

tiC Port data set-up time for (SO, (51 fall 

tHC Port data holding time for (SO, (51 rise 

tctB Delay from (SO, (51 fall to IBF rise 

tCiT Dekay from (SO, (51 fall to INTR fall Delay 

tRES RESET pulse width 

Note I : 
A-2 : TMP82C255AN-2, TMP82C265AF-2 
A-IO : TMP82C255AN·IO, TMP82C265AF-IO 

Note 2: 

-

A - 2 A - 10 
Unit 

Min. Max. Min. Max. 

300 - 300 ns 

- 400 - 400 ns 

- 300 - 300 ns 

- 350 - 350 ns 

- 450 - 450 ns 

0 - 0 - ns 

0 - 0 - ns 

160 - 150 - ns 

- 140 - 100 ns 

0 40 a 40 ns 

- a - a ns 

- 50 - 50 ns 

a - a - ns 

a - a - ns 

- 300 - 300 ns 

- 400 - 400 ns 

500 - 500 - ns 
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Following AC specifications of TMP82C255A are applied to the logical AND timing between 
RIW terminal and CSO or CSI terminal. 

TAW 

TWB 

Note 3: 
AC Measuring Point 

Symbol 

TWA TDW I 
Tcw Twc I 

Input Voltage VJH=2.4V, Vn,=0.45V 
Output Voltage VOH =2.2V, VOL= 0.8V 
CL=150pF. 
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8.1 TMP82C255A TIMING DIAGRAM (1) 

MODE a INPUT OPERATION 

R/W -------------------------------------------------------

CC 

tiC tHC 
I I 

INPUT x: j( 

I tAC tCA J 

A" AO )[ ]( 
I I 

-------------- r-----
tCD tDFC 

MODE a OUTPUT OPERATION i tww 1 
R/W -----------J. tcw • r .... · ------1L.,...;--....:.twu.>..c-... ~,_-----------

(50, (51 i\ it 

R/Wand 
«(50 or (51) 

A" Ao 

OUTPUT 

or t • ww CC • 

tDW tWD 

)G. j( 
I 

tAw tWA 

~ 
I 

• tWB 

Figure 8.1 TMP82C255ATiming diagram (1) 
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MODE 1 INPUT OPERATION 

INPUT PORT 
DATA 

IBF 

X-

PS 

tST 

~I 
of 

TMP82C255ArrMP82C265A 

PH 

l( 

( 
j 

\ =:J • tSIT tCIT 

INTR 

-----\~:f3' J-
R/W ______________________________________________________ _ 

MODE 1 OUTPUT OPERATION 

(50, (51 

R/W 

INTR 

OUTPUT 
PORT DATA 

.I~ 
-\ 

tww 

~I 
-\ 

tWB 

• tWC ... 1. 
-J 

( 
I 

tWOB 

« 

«( 

(( 

tAOB 

" " 

\ 

Figure 8.1 TMP82C255A Timing diagram (2) 
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MODE 2 BIDIRECTION 
OPERATION t 

WW 

R/W 

INTR 
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IBF 

---; 

-

--

i 
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/ 
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I tps 
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/ 
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/ 
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Figure 8.1 TMP82C255A Timing diagram (3) 
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8.2 TMP82C265A TIMING DIAGRAM (1) 

MODE 0 INPUT OPERATION 
RR 

tlR tHR 
I I 

INPUT )( ]( 

I tAR tRA J 

)[ J( 
I I 

I 

-------------- )[ 1)-----

tRD I 
~ 

tDF . 

MODE 0 OUTPUT OPERATION 

• WW • 

tDW tWD 

:& :R 
tAW tWA 

)i J( 
I I 

OUTPUT ~ 

" 
tWB • 
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Figure 8.2 TMP82C265A Timing diagram (1) 
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Figure 8"2 TMP82C265A Timing diagram (2) 
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INTR 

PERIPHERAL 
BUS 
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TMP82C255AITMP82C265A 

MODE 2 BIDIRECTION OPERATION 
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Figure 8.2 TMP82C265A Timing diagram (3) 
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9. OUTLINE DRAWINGS 

SDIP64-P-750 

Unit: mm 

0 

~ 
en 
:" 
en 
1+ 
0 

'" 

~ 
w W 
N W 

17.8 ± 0.2 .1 

3.0 ± 0.3 

O 25 +g~511 
. -~ 

160289 

Note: Each lead pitch is 1.78mm. All leads are located within O.25mm of their trve longitudical 
position with respect to No.1 and No.64 leads. 
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QFP80-P-1420 

TMP82C2SSAfTMP82C26SA 

Unit: mm 
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