TOSHIBA TMP82C54

PROGRAMMABLE INTERVAL TIMER

TMP82C54P-2 / TMP82C54M-2

The TMP82C54P-2 TMP82C54M-2 (hereafter calied the TMP82C54) is a low power,
CMOS general-purpose programmable timer/counter.

The TMP82C54 consists of 3 independent 16-bit counters to implement high-speed
counting. It contributes to a greatly enhanced system throughput.

1. FEATURES
(1) Pin compatible with the TMP82C53P-2 (TMP82C54P-2)
(2) Three independent, 16-bit counters
(3) Countdatareadisavailable.
(4) Statusread is available.
(5) Six programmable Counter modes
(6) Binary/decimal count selection

(7) High-speed operation
TMP82C54P-2/M-2  Clock input=10MHz Max.

(8) Low power dissipation
In operation 30mA max.

In stand-by 10pA max.

(9) Extended operating temperature
—40°Cto +85°C

(10) Power supply voltage
5VT10%
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TOSHIBA TMP82C54
2. PIN CONNECTIONS (TOP VIEW)
Dz i1 ~— 24 [ Ncc
Dg (2 23 0 WR
Ds O3 22 1 RD
D4 O]4 2103 ¢S
D3 O5 20 O A;
B2 O6 18 1 Ag
by O7 18 [ CLK>
Dg O8 17 0 OUT;
ClKg 9 16 [1 GATE;
OUTg OO 10 15 O CLK;y
GATEg [0 11 14 [ GATE,
Vs (GND) 112 13 0 OUTy 050489
Figure 2.1 Pin Connections
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g
COUNTER #0
( COUNTER — CLKp
8 \
DAT
001 (N ot (= Lo
UFEER
CONTROL WORD
REGSTER OUTy
COUNTER #1
) COUNTER =~ CLK;4
1 ~— GATE;
CONTROL WORD
RD —d REGSTER — OuTy
W a READMRITE ] +
Ag ——> LOGIC |
Ay ——
COUNTER #2
T /! -
C_S——f COUNTER CLKz
T ~— GATE>
CONTROL WORD
REGSTER ouT
)
]
J

Figure 3.1 Block Diagram
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TOSHIBA TNVP82C54

4.

IO SIGNAL DESCRIPTION

CS{Chip Select input)

A low this input enables the TMP82C54. Unless CSis in the enabled state, the
read/write operation is ignored. The CS input does not affect the actual counter
operation.

Ag, A1 (Address inputs)

These inputs are used to select one of the 3 internal counters or the control word
register.

WR {Write input)

The low active write strobe signal for the TMP82C54 used, to set the mode or
load data into the counters.

RD (Read input)

The low active read strobe signal for the TMP82C54 used, to read the value of
the internal counter.

Dg—D7 (Data bus I/0)

The 8-bit bidirectional 3-state data bus pins connected to the microcomputer
data bus.

CLK g~3 (Clock input)

The clock input pin for the counter. The counter starts decrementing at the
falling edge of this signal.

GATE g~3{Gate input)

The gate input pin for the counter. The function depends on the mode stored in
the control word register.

OUT g~3 (Out output)

The output pin form the counter. One of 6 different waveforms selected by the
mode stored in the control word register is output.
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TOSHIBA TMP82C54

5.1

5.2

53

54

OPERATIONAL DESCRIPTION
DATA BUS BUFFER

This is the bidirectional 3-state 8-bit data buffer to interface with the microcomputer
system data bus. The transfer of the control word for mode set, data write to the counter,
and data read from the counter are all performed through this buffer.

READ/WRITE LOGIC

This circuit receives the control signals (RD, WR) form the system bus to generate the
control signals for the entire TMP82C54 system operations.

The chip select input (CS) enables/desables these control signals. When the CS is in
the disabled state, the control signal states do not affect the internal operations.

CONTROL WORD REGISTER

The control word register is selected when Ap=1and A;=1.

The information from the data bus buffer is stored in this register to select the
counter operation mode, binary or decimal counting, and control the specification of the
counter loading method. The control word can be read by using the read-back command.

COUNTERS #0-#2

These counters perform exactly the same operation independently.

The following description is made referring to only one counter for convenience.
Figure 5.1 shows the block diagram of the counter.

The counter is the 16-bit presettable synchronous down-counter.

The status register, consisting of 8 bits, holds the current states of the control word
register, output pin, and the null count flag information. (See “Read-back Command.”)

The count latch, consisting of two 8 bits, normally follows the current value of the
down-counter (non latch state). When the TMP82C54 receives an proper count latch
command, the count latch holds the value of the down-counter at this time. When the
latched data is read by the MPU, the latch is cleared and put in the non latch state
again. After the count latch command, count value to be read is not the current value of
the down-counter but the value of the count latch.

The count register consists of two 8 bits. When the count value is written to the
counter, at first, the value is loaded into the counter register. Then the count value is
loaded into the down-counter. Writing the count value to the count register is performed
in units of 8 bits.

However, the count value is loaded into the down-counter in units of 16 bits.

When the counter value is written to the down-counter programmed in the read/load
1-byte mode, the other byte is automatically cleared to 00H.
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TOSHIBA TMP82C54

The control logic is connected to the CLK input, GATE input, and OUT output
signals. The operations of these signals specified by selecting one of modes 0-5
programmed in the control word register.
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Figure 5.1 Block Diagram of Internal Counter
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TOSHIBA TMP82C54

6. PROGRAMMING

The OUT output pin state, the counter mode, and the count register values of the
TMP82C54 are still undefined immediately after the power is turned on.

This requires to program the counters to be used. However, the counters not to be
used need not be programmed.

6.1 MODE SETTING

The count modes of the TMP82C54 can be set with a simple I/O instruction. Each
counter of TMP82C54 can be programmed separately by writing the control word to the
control word register (CS=0,A¢=1,A1=1, WR=0).
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TOSHIBA TMP82C54

6.1.1 Control Word

Dy Dg Ds Dy D3 Dy O Dp
st | sco [Rwy [Rwg [ Mo [y | Mg }Bciﬂ

Select Caunter ¢ g 0 0 |Binary Counter 16 bits
Select Counter 1 0 1 1 BCD Counter {4 Decades)
Select Counter2 1 0
Read Back Command 1 0 0 Mode 0
0 0 1 Mode 1
Counter Latch Command 0 D X 0 Mode 2
READ/LOAD LSB 0 1 X 1 1 Mode 3
READ/LOAD MSB 1 D 1 0 Mode 4
READ/LOAD LSB — MSB 1 1 1 0 1 Mode 5 050485

Note: 1. Read/Load least significant byte first, then most significant byte
2. Read/Loadis RD/WR
3. x :Don’tcare

Figure 6.1 Control Word

There is no specified order in which the counters are selected for mode setting. Mode
setting can start from any counter.

6.2 COUNTER WRITING

Paying attention to the following two points makes it possible to program the
TMPB2C54 in any sequence,

(1)  Writing of the control word to each counter must be performed before the count value is
written.

(2) The count value must be written in the format specified in the control word (bits RW)
and RW{).
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TOSHIBA TNViIP82C54

6.3
(1)

(3)

6.4

PROGRAM SEQUENCE EXAMPLES (IN THE LSB-MSB 2-BYTE MODE)

Counter 0: Cantrol word (2) Counter 0: Control word
Counter 0: Lower 8 bits Counter 1: Control word
Counter 0: Upper 8 bits Counter 2: Control word
Counter 1: Control word Counter 0: Lower 8 bits
Counter 1: Lower 8 bits Counter 1. Lower 8 bits
Counter 1: Upper 8 bits Counter 2: Lower 8 bits
Counter 2; Control word Counter 0: Upper 8 bits
Counter 2: Lower 8 bits Counter 1: Upper 8 bits
Counter 2: Upper 8 bits Counter 2: Upper 8 bits
Counter 0: Control word (4) Counter 0: Control word
Counter 1: Control word Counter 0: Lower 8 bits
Counter 2: Control word Counter 1. Control word
Counter 0: Lower 8 bits Counter 2: Control word
Counter 0: Upper 8 bits Counter 1: Lower 8 bits
Counter 1: Lower 8 bits Counter 0: Upper 8 bits
Counter 1: Upper 8 bits Counter 1: Upper 8 bits
Counter 2: Lower 8 bits Counter 2: Lower 8 bits
Counter 2: Upper 8 bits Counter 2: Upper 8 bits

COUNTER READING

The counter value of the TMP82C54 can be read without disturbing the on-going

count value. The counter value are read in one of the three methods as described below.

One is simple I/O Read of the counter selected by Ag and A;. In this method, the
GATE input must be controlled or the CLK input must be inhibited in order to
read a stable count value. The procedure specified in the control word must always
be followed. (That is, only the LSB 1 byte must be RW1/RW{ read when only the
LSB 1 byte is specified; only the MSB 1 byte must be read when only the MSB 1
byte is selected; and, in the case of the continuous bytes form LSB to MSB, the LSB
1 byte and MSB 1 byte (a total of 2 bytes) must be read.)

The on-going, momentary count value is read without stopping the counter
operation. This can be achieved by specifying the counter latch operation in the
control word (the counter latch command).

When reading the value of the specified counter, a stable count value can be
obtained by specifying the counter latch operation before reading the value of the
specified counter. In this case, the procedure specified in the control word must be
followed like the method shown above.

The count lateh is specified be the Read-Back command.
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TOSHIBA TMP82C54

6.4.1 Counter Latch Command

CS=0, Ag=A;=1, WR=0
Dy Dg Dsg Dy D3 D)) D Do

sci[sco] o [ o | x | x| x| x|
0 0 Select Counter 0
0 1 Select Counter 1
1 0 Select Counter 2
1 1 Read Back Command x :Don’'t Care 050489

Figure 6.2 Counter Latch Command

The selected counter holds the value of the down-counter when the counter latch
command is executed. The count value remains held until the value is read or the
counter is reprogramimed.

If the counter latch command is written to the same counter twice, the second one is
ignored. The value to be read is the counter value counted at the time the first count
latech command was written.

When the counter is in the 2-byte mode, the 2 bytes must be read.

The count value can be written as the following sequence :

Least significant byte: Read
Least significant byte: Write
Most significant byte : Read

L N

4.  Mostsignificant byte : Write
6.4.2 Read-back Command

The read-back command is used to get the count value, the mode output pin state, and
the null count flag information.

CS=0, AD=A1=1, WR=0
Dy Dg Ds Dy D3 D» Dy Do
| 1 ] 1 [count|status| enty [enty [enTg [ 0 |

[ CounterLatch\ 0 J

| Status Latch l 0 ‘

|Se|ectCoum‘.er2} 1 J

{SelectCounteHI 1 I

lSelectCounterDI 1 ‘ 050489

Figure 6.3 Read-Back Command
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TOSHIBA TMP82C54

The read-back command can latch multiple counters simultanecusly by selecting the
counter by CNTp-CNT( with the COUNT bit D5=0 (multiple count latch). This will
provide the same operation on each command as the operation in which a count latch
command has been merely written to each counter. The count value remains held in the
count latch until the value is read or the counter is reprogrammed.

Reading the count value from any counter does not clear the counter latch of the other
counters.

When multiple count latch is performed on a counter twice, the second one is ignored.
The value to be read is the counter value counted at the time the first multiple count
latch was performed.

The read-back command can latch the status information by selecting a counter by
CNTg-CNTq with the STATUS bit D4=0. The status information are as follows.

D7 Dg Ds Dy D3 D> D+ Dy

NULL
OUTPUT| Coinl AW | RWy | My | My | Mg | BCD
l J

[
Counter mode of each counter
(Lower 6 bits of Control word register)

0 Count available

1 Count nan-available

Q OUT terminal is Low
1 OUT terminal is High 050489

Figure 6.4 Status Data Format

Bits D5-Dy are the low-order 6 bits of the control word register currently programmed
in that counter. These bits are held in the status register when the mode is set in the
control word register and remain unchanged until the control word register is rewritten.

OUTPUT bit D7 indicates the current OUT output pin state.

NULL COUNT bit Dg is the flag indicating whether the count value has been loaded
from the count register into the down-counter. When this flag is “0”, it indicates that the
count value has been loaded into the down-counter; when it is “17, it indicates that the
count value has not been loaded. The following shows the NULL COUNT flag changes.

1. Write to the control word register NULLCOUNT=1
2. Write a count value to the count register (Note): NULL COUNT=1
3. Load from the count register into the down-counter; NULL COUNT=0

Note : When the 2-byte mode is specified by the control word register, the NULL
COUNT flag goes “1” upon writing the second byte.
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TOSHIBA TMP82C54

The status latch is held until the status is read or the counter is reprogrammed.
When the status latch is specified by the read-back command on a counter twice, the
second one is ignored. The data to be read is the data present at the time the first status
latch was performed.

The multiple count latch and status latch by the read-back command can be
performed simultaneously by setting the COUNT and STATUS bits Ds and Dy to “0”.
This performs the same operation as the one in which multiple count latch and status
latch are performed separately. Like the simultaneous latch, each latch in this case is
held until it is read or the counter is reprogrammed.

If the multiple latch and status latch are performed on a counter twice, the second
ones are ignored. The following shows a read-back command programming example.

Table 6.1 Read-back command programming example

Counter 0 latch Counter 1 latch Counter 2 latch
Read back command

Count Status Count Status Count Status
Initial State non non non non non non
Counter 1 non non non latch non naon
Status Latch
Counter 2 Count

non non non latch latch latch
& Status Latch
Counter 0, 2 non latch non latch latch ignore
Status Latch
Counter @

latch tch latch h
Count Latch atc latc non C latch latc
Counter 0 Status non neon non latch latch latch
Count Read
Counter 1 Count .

non non latch ignore latch latch
& Status Latch g

t , 2 Count . )

gosl:c{:t:rLgtczh ou latch latch latch latch ignore ignore

050489

When both multiple count latch and status latch are performed by the read-back
command, the status data is read in the first read of the counter regardless of the latch
execution sequence. The value of the latched count register is read in the reading of the
next 1 or 2 bytes (depending on the counter mode setting)
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TMP82C54

Table 6.2 Read/Write Addressing

CS [ RD |WR | Ay | Ag Function
0 1 0 0 0 Write Counter Q

0 1 0 0 1 Write Counter 1

0 1 0 1 0 Write Counter 2

0 1 0 1 1 Write Control word

0 0 1 0 0 Read Counter 0

0 0 1 0 1 Read Counter 1

0 4] 1 1 0 Read Counter 2

0 0 1 1 1

1 X X P x Non Operation (3 ~ State)
0 1 1 X X

050489

x : Don't Care
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TOSHIBA TMPB2C54

7. MODE DESCRIPTION

The TMP82C54 has the 6 count modes.
Each count mode has the following characteristics.

. When the control word is written, the output is initialized to the state unique to
each mode.

L The GATE is sampled at each rising edge of CLK. In modes 0 and 4, the GATE
operates by level sense; in modes 1 and 5, it operates by rising-edge sense; and in
modes 2 and 3, it operates by level sense and rising-edge sense respectively.

. The down-counter performs count loading and decrement at the falling edge of
CLK.

] The maximum counter value is 0. (216 in binary, 104in decimal)
L] The counter keeps decrementing until 0 (terminal count) is reached.

. Inmodes 0, 1, 4, and 5, count continues even if the count value reaches 0. In modes
2 and 3, the initial value is reloaded upon reaching the terminal count for repeated
counting.

Terminology

Clock pulse : From therising edge to falling edge of CLK input.

Trigger : Therising edge of the GATE input.

Countloading : Loading of count value from the count register into the down-
counter.

Mode setting : Writing of the control word.

Terminal count : Reaching of the down-counter to 0.

The following sample waveform of each mode shows the binary count and read/write
LSB programming ecase. The numbers indicate down-counter values.
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TOSHIBA TMP82C54

7.1 MODE Q: INTERRUPT ON TERMINAL COUNT

The output is initialized to the low level after setting the mode . The output remains
low after count loading. When the GATE input is high, the down-counter starts
counting.

When the terminal count has been reached, the output goes high, which is held until
a new count value is written or another mode is set.

The GATE input only controls the down-counter operation: it does not affect the output
state.

The count value is loaded to the counter by the clock pulse following the writing of the
count value to the count register.

The down-counter continues counting after the terminal count has been reached.

Rewriting to the count register during counting will cause the following actions.

1. When the first byte is written, the current count is suspended. The output is set to
the low level.

2. When the second byte is written, count starts with the next clock pulse upon which
the now counting starts.

CW = 10H _LSB =044

WR

GATA

out _ |\ I/

| x I_x | x | x |oooa]ooo3|0002|0001|0000]| FFFF| FFFE]

CW=10H LSB=03H

WR
N AVAVAVAVAVAWAWAWAVAWE

GATE \ /
our ___ _\ f

| % | x| x | x |o003]0002|0002]0002]0001|0000] FFFF|

QW =104 158=03H 158 = D2H
wE S\ [/ v/

GATE

out " __\ [~

| % | x | x | x |0003]0002]|0001]0002]0001|0000| FFFF|

(50489

Figure 7.1 Mode 0
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TOSHIBA TMP82C54

7.2 MODE 1: PROGRAMMABLE ONE-SHOT

The output is initialized to the high level after setting this mode and is reset to the
low level by the clock pulse foilowing the trigger. Then, the output goes high after the
terminal count has been reached. The counter performs the following operations with
the trigger:

1. Loading
2. Setting the output to the low level (reset)
3.  Startcounting

The one-shot pulse of GATE can be retriggered. Therefore, the output remians low
until complete counting is made after triggering. .

When a new count value is written while the output is low, the width of the one-shot
pulse already output is not affected upon the next trigger.

CW=12H LSB =034

WR
GATE ~~ ~~~ 7777 A WA

| x | x| x | x | x |0003]|0002|0001|0000| FFFF|a003|0002]

CW=12H LSB=03H

WR
GATE ~~ 77777 AV NAYEE
our 7] \ I
| x | x | x | x | x |o003]0002|0001]|0003]0002]0001|0000]
 CW=12H LSB=02H LS8 = 04H
WR
GATE ~~~ 777777 NANEE MNAYEEE
our ] | e
| x | x| x | x |  |oco2|0001]0000| FFFF| FFFE|0004|0003] 050489

Figure 7.2 Mode1
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TOSHIBA TMP82C54

7.3 MODE 2: RATE GENERATOR

Division-by-N counter is performed.

The output is initialized to the high level after setting this mode, and goes low for 1
clock pulse when the counter has reached 1. Then, the output goes high again and the
initial count is loaded for infinite counting.

When the GATE =1, counting is enabled. When the GATE=0, counting is disabled
and the output is set to the high level. By the trigger, the initial value is loaded into the
counter at the next clock pulse, starting new counting. Thus, the gate input can be used
for counter synchronization. When mode 2 is set, the output goes high, which is held
until count loading is performed, so that synchronization can be provided by software as
well.

Rewriting to the count register being counted does not affect the current cycle. A new
cycle starts after the end of the current cycle.

The minimum count of this mode is 2.

CW=14H LSB=03H

WR

GATE

our | v/ v/

| x| x| x | x |0003|0002|0001|0003]0002|0001|0003]

CW=14H LSB=03H

WR

GATE \ f
our TT T~ { \ [

| x| x| x | x [0003]0002]0002|0003]0002] 0001|0003

CW=14H LSB =04H LSB = G5H

WRO\L_ S\ [\
SN AVATAVAVAVAVAVAVAYAYE

GATE

outr v/

| x | x | x | x [0004|0003{0002{0001|00050004|0003]| 05089

Figure7.3 Mode 2

MPU85-108



TOSHIBA TMP82C54

7.4 MODE 3: SQUARE WAVE RATE GENERATOR

The output is initialized to the high level after setting this mode. The half of the
count setting value (even number) becomes high and the other half becomes low. The
rest is the same as mode 2.

When the GATE =1, counting is enabled. When the GATE =0, counting is disabled
and the output is set to the high level.

When the count setting value is an even number, counting is performed by
decrementing the counter by 2 at the falling edge of the clock input.

When the terminal count has been reached, the output is inverted, the count setting
value is reloaded into the counter, the counter is decremented by 2, this process is
repeated.

If the count value is an odd number and its output is high, the value which is the
setting value - 1 is loaded into the down-counter, which is decremented by 2. The output
goes low at the clock pulse following the terminal count and the setting value - 1 is
loaded into the down-counter again. Then, the count has been reached, this process is
repeated.

Thus, when the count value is odd, the output is high for (N+1)/2 and low for (N~
1)/2.

The minimum count of this mode is 2.

CW=16H LSB=04H

WR

GATE

ouT /

| x | x | x | x |o004]ooc2}0004|0002]|0004]0002|0004|0002|0004|0002]

CW=16H LSB=05H
WL [\

GATE

our 7 (U

| x | x | x | x |0c04/oo02]co00|0004]0002|0004|0002|0000|0004|0002]

CW = 16H_LSB = 04H
wRO\_ [/

S AVAVAVAVAVAVAVAVAVAVAWAVAWAWN
GATE \ ,'

outr -7

| x | x | x | x |oo04|0002]|0004{0002]0002|0002|0004|0002|0004]0002|  osoass

Figure 7.4 Mode 3

MiPU85-109



TOSHIBA TMP82C54

7.5 MODE4: SOFTWARE-TRIGGERED STROBE

The output goes high after setting this mode. When the count value is loaded into the
down counter and the GATE input is high, the down-counter starts counting.

When the terminal count has been reached, the output goes low for 1 clock pulse.

When GATE =0, counting is disabled. When GATE =1, counting is enabled. The
GATE input dose not affect the output.

When the count value is written to the count register after setting the mode, count
loading is performed with the next clock pulse.

When a new count value is written during counting, loading is performed with the
following clock pulse and the counting continues with the new count value.

In the 2-byte mode, the following actions take place.

1. Writing of the first byte does not affect the counting.
2. With the clock pulse following the writing of the second byte, count loading starts.

CW =184 _LSB =03H

WR

GATE
outr _~ 77 .

| x| x| x | x |o0o3]0002|0001]0000| FFFF | FFFE|FFFD]

CW=18H LSB=03H

WR
S AVAVAVAVAWAVAWAWAWAWE
GATE /

ouT TTTTT u_

X X x % 10003|0003]0003| 0002|0001 0000 | FFFF |
| |

CW=18H LSB =03H LSB = 02H

L VY W e WY

GATE
our 7 [

| x| x| x | x {0003]0002|0001(0002|0601|0000] FFFF 550489

Figure 7.5 Mode 4
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TOSHIBA TMP82C54

7.6 MODES5: HARDWARE-TRIGGERED STROBE

The output is initialized to the high level after setting this mode. The counter starts
counting after the GATE inputis triggered. When the terminal count has been reached,
the output goes low for 1 clock pulse.

Count leading starts with the clock pulse following the trigger after the mode is set
and the count value is written.

The counter can be re-triggered.

The output remains high until a complete count is mode after triggering any GATE
input.

If a new count value is written to the count register during counting, the current
counting continues. If a trigger is encountered, the new count value is loaded with the
following clock pulse and counting starts with the new count value.

CW=1AH 1SB=03H

| x | x | x | x | x |ooo3|ooo2|0001|0000] FFFF|0003

CW=1AH LSB=03H

WR \ / \ /
____________ N, e e e
GATE A\ A

b x | x | x | x | x| x |oo03|0002|0003|0002]0001|0000] FFFF|

_ CW=1AH LSB=0D3H LSB = 05H
S U o WY e W

______________________ i
GATE RYA YA

| x | x | x | x | x |0003|0002|0001|0000] FFFF|FFFE|0005|0004] gs0ass

Figure 7.6 Mode5
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TOSHIBA TMP82C54

Table 7.1 GateInput Operations

Status

Modes Low ar Going Low Rising High
0 Disables counting - Enable counting
(1) Initiates counting
1 - (2) Resets output after next -

clock

{1) Disables counting
2 (2) Sets output Initiates counting Enable counting
immediately High

(1) Disables counting
3 (2) Sets output Initiates counting Enable counting
immediately High

4 Disables counting - Enable counting

5 - Initiates counting -

050489

Table 7.2 Minimum and Maximum Count Values

Mode Min count Max count
0 1 0
1 1 0
2 2 0
3 2 o
4 1 0
5 1 0

050489
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TOSHIBA TMP82C54
8. ELECTRIC CHARACTERISTICS
8.1 MAXIMUM RATINGS
SYMBOL ITEMIS TEST CONDITION RATING UNIT
Vce Suply Voltage -0.5~+70 Vv
VN Input Voltage With Respect To =05~V +0.5 V
Vout Output Voltage GND. -0.5~Vec +0.5 v
Po Power Dissipation 250 mwW
Tiol Solder Temperature 260 (10sec) T
Tstg Storage Temperature - b5~ + 150 T
Topr Operating Temperature - 40~ + 85 T
050488
8.2 DCCHARACTERISTICS (TA= -40to +85°C, VCC =5V + 10%, VSS (GND) =0V)
SYMBOL ITEM TEST CONDITION MIN. TYP. MAX. UNIT
VL Input Low Voltage -0.5 - 0.8 Y
Vi Input High Voltage 2.2 — Vee+0.5 v
VoL Output Low Voltage lop =2.2mA - — 0.45 V
Vo1 Qutput High Voltage IgH = - 400pA 2.4 - — v
Vou2 Qutput High Voltage lon = - 100pA Vee-0.8 - - \
liL Input Leak Current OV=EVINE Ve - - 10 pA
Qutput Leakage o - _ _ +
loFL Currant 045V =Voyur= Ve 10 RA
. CLK = 10MHz
] ting $ |
lecs Cfrigan,:ng UPPRly Vig=Vee - 0.2V - - 30 mA
ViL=0.2v
CLK =DC
S -
lecz Cla{r::nttjy Supply ViH=Vcc-0.2V - - 10 pA
lV]Lzﬂ.ZV

050489
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TOSHIBA TMPB2C54

8.3 ACCHARACTERISTICS (TA= —40to + 85°C, VCC =5V * 10%, VSS(GND) = 0V)

8.3.1 Read/Write
SYMBOL | ITEM MEPN.ZIMN?AX_ UNIT
taR Address Set-up Time (RD) 30 - ns
SR CS Set-up Time (RD) 0 — ns
tRA Address Hoid Time (RD) 20 - ns
tRR RD Pulse Width 95 — ns
trRD Valid Data (RD) — 85 ns
tan Valid Data (Address) - 185 ns
tor Data Floating (RD) 5 65 ns
taw Address Set-up Time (WR) 0 - ns
5w CS Set-up Time (WR) 0 - ns
twa Address Hold Time (WR) 0 - ns
tww WR Pulse Width 95 - ns
tow Data Set-up Time {WR) 95 - ns
two Data Hold Time (WR) 0 - ns
trv Recovery Time 165 - ns
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TOSHIBA TMP82C54
8.3.2 Clock/Gate
SYMBOL ITEM 2 Mr;nZ | UNIT
tcLk Clock Period 100 DC ns
tPwH CLK High Pulse Width 30 - ns
tpwyL CLK Low Pulse Width 30 - ns
tr CLK Rise Time — 25 ns
te CLK Fall Time — 25 ns
tow GATE Width High 50 - ns
tGL GATE Width LOW 50 - ns
tGs GATE Set-up Time (CLK) 40 - ns
tGH GATE Hold Time (CLK) 50 - ns
ton Output Delay From CLK - 100 ns
toDpg Output Delay From GATE — 100 ns
twc Count Loading Set-up Time (CLK) 80 - ns
twa WR Set-up Time (GATE) 0 - ns
two Output Delay From Command Write — 240 ns
tcL CLK Set-up Time {(Count Latch) 68 - ns
050489
8.4 INPUT CAPACITY (TA = 25°C, VCC = VSS (GND) = 0V)
SYMBOL ITEMS TEST CONDITION MIN. TYP. | MAX. | UNIT
CiN Input Capacitance fc = 1MHz Unmeasured 10 pF
Cuo Inut/Output Capacitance pins, OV 20 pF

B.5 ACTESTINPUT WAVEFORM

2.4

0.45

2.2 2.2
> test point <
0.8 0.8

Figure 8.1 ACtest input waveform
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9. TIMING DIAGRAM

Ag, Aq X

tAR — «— tRA

720 Ry | g 4 vaup Fe-----—-
050489

Figure 9.1 Read Operation
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taw
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Figure 9.2 Write Operation

MODE COUNTX LATCH COMMAND
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TpwH tpwwi «~— tcik —=| tes— |« e\t{
CLK | ] / \

1R (= 1)55—7 - -« tf —)! - tgH
GATE | Wwe ‘»_pr N 7 Jp /
1

-« oW ——
tGH—T=> <—tGL—'I L—>— too

palellchey * LASTBYTE WRITE
two 050489

b

ouT

Figure 9.3 Clock and Gate Operations
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10. EXTERNAL DIMENSIONS
10.1 24 PIN DIP EXTERNAL DIMENSIONS
DIP24-P-600

Unit: mm

24 13

s IO e IO o D s S e TS s Y e S s Y s O s O e N e |

)

LT T T O7T 7 T O F LT J J g ‘

1 12

14.0+0.2
=
+§.1 \\>.$§§¥‘///
\43-25 -0.05
0— 15°

320402 |

|
4.50.3
1

0.51 MIN 3.5x0.2
3.5+03

2.03TYP

270289
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10.2 24 PIN SGP EXTERNAL DIMENSION
SOP24-P-4508B

fnnnonnnnnad— -
%uwuuuuuuug__l _
1.0TYP | H04i0_1@

270289

Note : Package Width and Length do not include Mold Protrusions.
Allowable Mold Protrusion is 0.15mm.
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