intel
8155/8156/8155-2/8156-2
2048 BIT STATIC MOS RAM WITH I/O PORTS AND TIMER

m 256 Word x 8 Biis s 1 Programmable 6-Bit /O Port

m Single +5V Power Supply ® Programmable 14-Bit Binary Counter/
. . Timer

u Completely Static Operation = Compatible with 8085A and 8088 CPU

m Internal Address Latch = Multiplexed Address and Data Bus

® 2 Programmable 8 Bit I/0 Ports ® 40 Pin DIP

The 8155 and 8156 are RAM and I/O chips to be used in the 8085A and 8088 microprocessor systems. The RAM portion
is designed with 2048 static cells organized as 256 x 8. They have a maximum access time of 400 ns to permit use with
no wait states in 8085A CPU. The 8155-2 and 8156-2 have maximum access times of 330 ns for use with the 8085A-2 and
the full speed 5 MHz 8088 CPU.

The 1/0 portion consists of three general purpose /O ports. One of the three ports can be programmed to be status
pins, thus allowing the other two ports to operate in handshake mode.

A 14-bit programmable counter/timer is also included on chip to provide either a square wave or terminal count pulse
for the CPU system depending on timer mode.
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Table 1. Pin Description

Symbol Type Name and Function

RESET | Reset: Pulse provided by the B0B5A to initialize the system (connect to 8085A RESET QUT). input
high on this line resets the chip and initializes the three l/O ports to input mode. The width of RESET
pulse should typically be two B085A clock cycle times.

ADg-7 110 Address/Data: 3-state Address/Data lines that interface with the CPU jower 8-bit Address/Data Bus.
The 8-bit address is latched into the address latch inside the 8155/86 on the falling edge of ALE. The
address can be either for the memory section or the I/0 section depending on the 10/Minput. The 8-bit
data is either written into the chip or read from the chip, depending on the WR or RD input signal.

CE or G f Chip Enable: Onthe 8155, this pin is CE and is ACTIVE LOW. On the 8156, this pin is CE and is ACTIVE
HIGH.

AD | Read Control: Input fow on this line with the Chip Enable active enables and ADg_7 buffers. I 10/M pin
is low, the RAM content will be read outto the AD bus. Otherwise the content of the selected I/0 port or
command/status registers will be read to the AD bus.

WR I Write Control: [nput low on this line with the Chip Enable active causes the data on the Add_ress/Data
bus to be written to the RAM or I/O ports and command/status register, depending on I0/M.

ALE Address Latch Enable: This control signal latches both the address on the ADg_y lines and the state
af the Chip Enable and [O/M into the chip at the falling edge of ALE.

10/M [ 1/0 Memory: Selects memory if low and I/O and command/status registers if high.

PAg-7(8) lfe} Port A: These 8 pins are general purpose |/O pins. The infout direction is selected by programming
the command register.

PBo-7(8) 1/0 Port B: These 8 pins are general purpose /O pins. The in/out direction is selected by programming
the command register.

PCo-5(6) /0 PortC: These 6 pins can function as either input port, outputport, or as control signals for PA and PB.
Programming is done through the command register. When PCy_5 are used as control signals, they
will provide the following:

PCo — A INTR (Port A interrupt)
PC, — ABF (Port A Buffer Full}
PCy, — A STB (Port A Strobe)
PC3; — B INTR (Port B Interrupt)
PC4 — B BF (Port B Butter Full)
PCs — B STB (Port B Strobe)

TIMER IN [ Timer Input: input to the counter-timer.

TIMER OUT (o] Timer Output: This output can be either a square wave or a pulse, depending on the timer mode.

Vee Voltage: +5 volt supply.

Vag Ground: Ground reference.
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FUNCTIONAL DESCRIPTION

The 8155/8156 contains the following:

e 2k Bit Static RAM organized as 256 x 8
e Two 8-bit I/O ports (PA & PB)andone6-biti/Oport (PC)
o 14-bit timer-counter

The I0/M (I0/Memaoary Select) pin selects either the five
registers (Command, Status, PAg-7, PBg-7, PCo-5) or
the memory (RAM) portion.

The 8-bit address on the Address/Data lines, Chip Enable
input CE or CE, and IO/M are all latched on-chip at the
falling edge of ALE.
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Figure 3. 8155/8156 Internal Registers
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NOTE: FOR DETAILED TIMING INFORMATION, SEE FIGURE 12 AND A.C. CHARACTERISTICS.

Figure 4. 8155/8156 On-Board Memory Read/Write Cycle
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PROGRAMMING OF THE
COMMAND REGISTER

The command register consists of eight latches. Four
bits (0-3) define the mode of the ports, two bits (4-5)
enable or disable the interrupt from port C when it acts
as control port, and the last two bits (6-7) are for the timer.

The command register contents can be altered at any
time by using the I/0 address XXXXX000 during a WRITE
operation with the Chip Enable active and |O/M = 1. The
meaning of each bit of the command byte is defined in
Figure 5. The contents of the command register may
never be read.

READING THE STATUS REGISTER

The status register consists of seven latches, one foreach
bit; six (0-5) for the status of the ports and one (6) for the
status of the timer.

The status of the timer and the 1/O section can be poiled
by reading the Status Register (Address XXXXX000).
Status word format is shown in Figure 6. Note that you
may never write to the status register since the command
register shares the same 1/O address and the command
register is selected when a write to that address is issued.

7 8 6 4 3 2 1 0
[TMZ|TM| 1EB IEAI PCy PC|I PB| !ﬂ

- [
L~ DEFINES PAg;
0 = INPUT
= QuUTP
r L . DEFiNES PR, | 7 OUTRUT
|
 00=ALT1
| 11=ALT 2
DEFINES PCo.5 —I Maarrs
10= ALT 4
L ENABLE PORT A
INTERRUPT 1= ENABLE
., ENABLEPORTB | 0=DISABLE
INTERRUPT A
[ 00 = NOP — DO NOT AFFECT COUNTER
OPERATION
01 = STOP — NOP IF TIMER HAS NOT STARTED;
STOP COUNTING IF THE TIMER IS
RUNNING
| 10 = STOP AFTER TC — STOP IMMEDIATELY
L+ TIMER COMMAND-] AFTER PRESENT TC IS REACHED (NOP

IF TIMER HAS NOT STARTED}

START — LOAD MODE AND CNT LENGTH
AND START IMMEDIATELY AFTER
LOADING (IF TIMER IS NOT PRESENTLY
RUNNING). IF TIMER IS RUNNING, START
THE NEW MODE AND CNT LENGTH
IMMEDIATELY AFTER PRESENT TC

1S REACHED.

AD7 ADg ADs ADs ADz ADz ADq
INTE| B [INTR[INTE[ A

DXrer " 6 "] & |
T T T T

B ——

—

ADg
INTRI

A

PORT A INTERRUPT REQUEST

PORT A BUFFER FULL/EMPTY
{INPUT/QUTPUT)

PORT A INTERRUPT ENABLE
PORT B INTERRUPT REQUEST

PQRT B BUFFER FULL/EMPTY
{INPUT/OUTPUT)

PORT B INTERRUPT ENABLED

TIMER INTERRUPT (THIS BIT
IS LATCHED HIGH WHEN
TERMINAL COUNT IS
REACHED, AND (S RESET TO
LOW UPON READING OF THE
C/S REGISTER AND BY
HARDWARE RESET).

Figure 5. Command Register Bit Assignment
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INPUT/OUTPUT SECTION

The I/O section of the 8155/8156 consists of five registers:

(See Figure 7.)

o Command/Status Register (C/S) — Both registers are
assigned the address XXXXX000. The C/S address
serves the dual purpose.

When the C/S registers are selected during WRITE
operation, a command is written into the command
register. The contents of this register are notaccessible
through the pins.

When the C/S (XXXXX000} is selected during a READ
operation, the status information of the 170 ports and
the timer becomes available on the ADg-7 lines.

PA Register — This register can be programmed to be
either input or output ports depending on the status of
the contents of the C/S Register. Also depending on
the command, this port can operate in either the basic
mode or the strobed mode (See timing diagram). The
1/0 pins assigned in relation to this register are PAg-7.
The address of this register is XXXXX001.

* PB Reglster — This register functions the same as PA
Register. The 1/0 pins assigned are PBg-7. The address
of this register is XXXXX010.

PC Register — This register has the address XXXXX011
and contains only 6 bits. The 6 bits can be program-
med to be either input ports, output ports or as control
signals for PA and PB by properly programming the
ADz and ADj bits of the C/S register.

When PCop-5 is used as a control port, 3 bits are
assigned for Port A and 3 for Port B. The first bit is an
interrupt that the 8155 sends out. The second is an
output signal indicating whether the buffer is full or
empty, and the third is an input pin to accept a strobe
for the strobed input mode. (See Table 2.)

When the ‘C’ port is programmed to either ALT3or ALT4,
the control signals for PA and PB arginitialized as follows:

CONTROL INPUT MODE OUTPUT MODE
BF Low Low
INTR Low High
STB Input Control Input Control

170 ADDRESSt
SELECTION
Al] A6 |AS| A4 |A3| A2 |Al1|AD
X|X|X|X|Xx[0]0][0 |Interval Command/Status Register
X]X{X|Xx|X]0jo/[1]General Purpose /O Port A
XX |X|x|[x[o]|1[|0 [General Purpose I/O Port B
X| x| x|x|xlol1]1]|Port C— General Purpose I/O or Control
X X Xy X X 11 /10}0 |Low-Order8 bits of Timer Counl
X[ X | X|x|[X]|1[0] 1]|High6 bits of Timer Count and 2 bits
of Timer Mode
X: Don't Care,

t: 170 Address must be qualified by CE =1 (8156) orﬁ=0 (8155)and IO/ﬁ=1 In order
to select the appropriate register.

Figure 7. /O Port and Timer Addressing Scheme

Figure 8'shows how [/O PORTS A and B are structured
within the 8165 and 8156:

8165/8166
ONE BIT OF PORT A OR PORT B
e OUTPUT I
LATCH |
D o |
cLK CLR
KCR ouTPUT |
ENABLE |
[ I
@ |
ke
e 1
b
5 WRITE |
T PORT __ __ _ _ PA/PB
z Tmux 1 1 MODE! PIN
& i ¢ |
= 1 2 | i
4
- ! I |
‘—I [ S |
o D |
READ PORT
cLK |
NOTES: sTB
(1) OUTPUT MODE @) =1FOR QUTPUT MODE
2) SIMPLE INPUT - MUCTIPLEXER =0 FOR INPUT MODE

(3} STROBED INPUT

READ PORT = {10/M=1) = (RD=0) & (CE ACTIVE)} » (FORT ADDRESS SELECTED)
WRITE PORT = (10/M=1) ¢ (WR=0) = (CE ACTIVE} s (PORT ADDRESS SELECTED)
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Tabie 2. Port Control Assignment

( Pin ALT 1 ALT 2 ALT 3 ALT 4
PCO Input Port Output Port A INTR (Port A Interrupt) A INTR (Port A Interrupt)
PC1 Input Port Output Port A BF (Port A Buffer Full) A BF (Port A Buffer Full)
PC2 Input Port Output Port A §TB (Port A Strobe) A STB (Port A Strobe)
PC3 Input Port Output Port Output Port B INTR (Port B Interrupt)
PC4 input Port Output Port Qutput Port B BF (Port B Buffer Full)
PC5 Input Port Output Port Output Port B STB (Port B Strobe)

Note in the diagram that when the /O ports are pro-
grammed to be output ports, the contents of the output
ports can still be read by a READ operation when appro-
priately addressed.

The outputs of the 8155/8156 are “glitch-free” meaning
that you can write a “1” to a bit position that was previ-
ously “1" and the level at the output pin will not change.

Note also that the output iatch is cleared when the port
enters the input mode. The output latch cannot be loaded
by writing to the port if the port is in the input mode. The
result is that each time a port mode is changed frominput
to output, the output pins will go low. When the 8155/56
is RESET, the output latches are ail cleared and alt 3 ports
enter the input mode.

When in the ALT 1 or ALT 2 modes, the bits of PORT C
are structured like the diagram above in the simple input
or output mode, respectively.

Reading from an input port with nothing connected to the
pins will provide unpredictable resuits.

Figure 9 shows how the 8155/8156 /O ports might be
configured in a typical MCS-85 system.

TO 8085 AST INPUT
PORT A T_LFT—:) PORT A j

A INTR (SIGNALS DATA RECEIVED)

ABF (SIGNALS DATA READY}

A STB (ACKNOWL. DATA RECEIVED]

B STB (LOADS PORT B LATCH)
" B BF (SIGNALS BUFFER 1S FULLY

B INTR (SIGNALS BUFFER
READY FOR READING)

INPUT

8155/8156 |

TO/FROM
PERIPHERAL
INTERFACE

PORT €

PORT B TO 8085 INPUT PORT (OPTIONAL)

TO 8085 RST INPUT
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TIMER SECTION

The timer is a 14-bit down-counter that counts the TIMER
IN pulses and provides either a square wave or puise
when terminal count (TC) is reached.

The timer has the /O address XXXXX100 for the low order
byte of the register and the 1/O address XXXXX101 for
the high order byte of the register. (See Figure 7.)

To program the timer, the COUNT LENGTH REG is
loaded first, one byte at a time, by selecting the timer
addresses. Bits 0-13 of the high order count register will
specify the length of the next count and bits 14-15 of the
high order register will specify the timer output mode
(see Figure 10). The value foaded into the count length
register can have any value from 2H through 3FFH in
Bits 0-13.

7 6 5 4 3 2 1 0
le [ leTm‘ T121 Tu) Tw’ Tel Ts'
L i I
TIMER MODE

MSB OF CNT LENGTH

7 6 5 4 3 2 1 0

Lo fro v vl o] v ]

| S|

T
LSB OF CNT LENGTH

Figure 10. Timer Format

There are four modes to choose from: M2 and M1 define
the timer mode, as shown in Figure 11.

TIMER OUT WAVEFORMS:
MODE START TERMINAL TERMINAL
BITS COUNT COUNT COUNT
M2 My L | b
o o 1 SWNGLE T
SOUARE WAVE
o 1 2 CONTINUOUS e W e U aum U
SQUARE WAVE
3. SINGLE — e
10 PULSE ON
TERMINAL COUNT
4., CONTINUOUS
! ! PULSES ‘ ' ‘ ’

Figure 11. Timer Modes

Bits 6-7 (TM2 and TM+) of command register contents
are used to start and stop the counter. There are four
commands to choose from:

TM2 TM1

0 0 NOP — Do notaffect counter operation.

0 1 STOP — NOP if timer has not started;
stop counting if the timer is running.

1 0 STOP AFTER TC — Stop immediately
after present TCis reached (NOP if timer
has not started)

1 1 START — Load mode and CNT length

and stari immediately after loading (if
timer is not presently running). If timer
is running, start the new mode and CNT
length immediately after present TC is
reached.

Note that while the counter is counting, you may load a
new count and mode into the count length registers.
Before the new count and mode will be used by the
counter, you must issue a START command to the
counter. This applies even though you may only want to
change the count and use the previous mode.

In case of an odd-numbered count, the first half-cycle
of the squarewave output, which is high, is one count
longer than the second (low) half-cycle, as shown in
Figure 12.

By
LT

NOTE: 5 AND 4 AEFER TO THE NUMBER OF CLOCKS IN THAT TIME PERIOD

!

Figure 12. Asymmetrical Square-Wave Qutput
Resulting from Count of 9

The counter in the 8155 is not initialized to any particular
mode or count when hardware RESET occurs, but RESET
does stop the counting. Therefore, counting cannotbegin
following RESET until a START command is issued via
the C/S register.

Please note that the timer circuit on the 8155/8156 chip
is designed to be a square-wave timer, not an event
counter. To achieve this, it counts down by twos twice
in completing one cycle. Thus, its registers do not con-
tain values directly representing the number of TIMER IN
pulses received. You cannot load an initial value of 1 into
the count register and cause the timer to operate, as its
terminai count value is 10 (binary) or 2 (decimal). (For
the detection of single pulses, it is suggested that one
of the hardware interrupt pins on the 8085A be used.)
After the timer has started counting down, the values
residing in the count registers can be used to calcuiate
the actual number of TIMER IN pulses required to com-
plete the timer cycle if desired. To obtain the remaining
count, perform the following operations in order:

1. Stop the count
. Read in the 16-bit value from the countlength registers

. Reset the upper two mode bits

A OWON

. Reset the carry and rotate right one position all 16 bits
through carry

5. If carry is set, add 1/2 of the full original count (1/2 full
count — 1 if full count is odd).

Note: If you started with an odd count and you read the
count length register before the third count pulse occurs,
you will not be able to discern whether one or two counts
has occurred. Regardless ot this, the 8155/56 always
counts out the right number of pulses in generating the
TIMER OUT waveforms.
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EXAMPLE PROGRAM

ADJUST, 78

E63F
1F
47
79
1F
4F

Do

3F

7C

1F
67
7D
1F
6F
09
44
4D

C9

MOV AB

ANI 3F
RAR
MOV B,A
MOV A,C
RAR
MOV CA

RNC

cMC
MOV A H

RAR
MOV H,A
MOV AL
RAR
MOV LA
DAD B
MOV B,H
MOV C,L

RET

Following is an actual sequence of program steps that adjusts the 8155/56 count register
contents to obtain the count, extracted from Intel® Application Note AP38. “Application
Techniques for the Intel 8085A Bus.” First store the value of the full original count in register
HL of the 8085A. Then stop the count to avoid getting an incorrect count value. Then sample
the timer-counter, storing the lower-order byte of the current count register in register C and
the higher-order count byte in register B. Then, call the following 8080A/8085A subroutine:

Load accumulator with upper half
, of count.

;Reset upper 2 bits and clear carry.
;Rotate right through carry.

Store shifted vatue back in B.
LLoad accumulator with lower half.
;Rotate right through carry.

Store lower byte in C.

If in 2nd haif of count, return.
M in 1st half, go on.

;Clear carry.

;Divide full count by 2. {If HL
;is odd, disregard remainder.)

;Double-precision add HL and BC.

:Store results back in BC.

‘Return.

After executing the subroutine, BC will contain the remaining count in the current count cycle.
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8085A MINIMUM SYSTEM CONFIGURATION

Figure 13a shows a minimum system using three chips,

containing:
e 256 Bytes RAM
® 2K Bytes ROM
e 38 1/0 Pins
e 1 Interval Timer
L]

4 Interrupt Levels

8085 MINIMUM SYSTEM CONFIGURATION

AB-15 T oy T >
T i
ADO-7 |: :: >
ALE
80854 5
wR ]
10/M
CLK
RESET OUT |
READY .
VCC
TIMER — - P g
RESET IN WR|RD| ALE | CE 1o/M :?0 :[; CE (%/ ALE RDI‘CWLCLKRST‘ RDY
!
LATCHES
TIMER TIMER
out 8355 |[ROM + 1/0}
CONTROL OR
256 x 8 8755A [PROM + 1/0)
RAM
8156 8185
]
Figure 13a. 8085A Minimum System Configuration (Memory Mapped |/O)
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8088 FIVE CHIP SYSTEM

Figure 13b shows a five chip system containing:
® 1.25K Bytes RAM

® 2K Bytes ROM

® 381/0 Pins

® 1 Interval Timer

® 2 Interrupt Levels

GND
(Vss)

Vee

GND

MANUAL
RESET

HE—‘

X4

3
m|
7

Xz
ctk -

READY

8284

Ag—Ayg

ADg - AD,
LK

8088
—— READY

MN/MX

ALE

RST ) RD

WR

10iM

—Vee

ADDR | oW
RD
N
ADDRIDATA

N—_ﬂy

DATA/ C
ADDR
iN

s 10 TiMER
| ouTt

RCRCES:

‘ | RESET

»

[

m
o
o
bl
=

Ag-10
8355-2/
8755A-2

DATA/

ADDR

10/M  PORT

RESET

READY

8

8

[T 11
H
| [

— J&

It

RESET
RDY1

Vee

»

@

Vss Vee Voo

PROG

T_‘P"f‘
0 0
m ol

7
L

Vss  Vee

G4

Figure 13b. 8088 Five Chip System Configuration
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ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias
Storage Temperature

Voltage on Any Pin

With Respectto Ground
Power Dissipation

D.C. CHARACTERISTICS

0°Cto+70°C
... -85°C1o+150°C

....... -0.5V to +7V

1.5W

(Ta = 0°Cto 70°C; Voe = BV £ 5%)

*‘NOTICE: Stresses above those listed under "Absolute
Maximum Ratings’ may cause permanent damage to the
device. This is a stress rating only and functional opera-
tion of the device at these or any other conditions above
those indicated in the operational sections of this
specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect
device reliability.

SYMBOL| PARAMETER MIN. MAX. UNITS TEST CONDITIONS
;|
Vi Input Low Voltage -0.5 0.8 A %
VIH Input High Voltage 2.0 Vee 0.5 v
VoL Output Low Voltage 0.45 \ loL =2mA
VoH Qutput High Voltage 2.4 " loy = -400uA
liL Input Leakage *10 UA 0V = ViN = Voo
Lo Qutput Leakage Current *10 11N 0.45V < VouT < Veo
lee Vee Supply Current 180 mA
l1L(CE) Chip Enable Leakage
8155 +100 nA 0V < Vg = Voo
L 8156 ~100 A
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intel

8155/8156/8155-2/8156-2

A.C. CHARACTERISTICS (1, =0°Cto 70°C; V¢ = 5V * 5%)

8155/8156 8155-2/8156-2
SYMBOL | PARAMETER MIN. MAX. MIN. MAX. UNITS
taL Address to Latch Set Up Time 50 30 ns
tLA Address Hold Time after Latch 80 30 ns
tLe Latch to READ/WRITE Control 100 40 ns
tRD Valid Data Out Delay from READ Control 170 140 ns
tAD Address Stable to Data Out Valid 400 330 ns
L Latch Enable Width 100 70 ns
RDF Data Bus Float After READ 0 100 0 80 ns
ter READ/WRITE Control to Latch Enable 20 10 ns
tce READ/WRITE Controf Width 250 200 ns
tow Data In to WRITE Set Up Time 150 100 ns
twp Data In Hold Time After WRITE 0 0 ns
tRy Recovery Time Between Controls 300 200 ns
twp WRITE to Port Qutput 400 300 ns
tpr Port Input Setup Time 70 50 ns
trp Port Input Hold Time 50 10 ns
tspF Strobe to Buffer Full 400 300 ns ‘\
tss Strobe Width 200 150 ns
tRBE READ to Buffer Empty 400 300 ns
ts) Strobe to INTR On 400 300 ns
trp! READ to INTR Off 400 300 ns
tpss Port Setup Time to Strobe Strobe 50 0 ns
tpHS Port Hold Time After Strobe 120 100 ns
tspE Strobe to Buffer Empty 400 300 ns
twBF WRITE to Buffer Full 400 300 ns
twi WRITE to INTR Off 400 300 ns
Ty TIMER-IN to TIMER-OUT Low 400 300 ns
tTH TIMER-IN to TIMER-OUT High 400 300 ns
tRDE Data Bus Enable from READ Control 10 10 ns
ty TIMER-IN Low Time 80 40 ns
t TIMER-IN High Time 120 70 s
A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
INPUT/OUTPUT
2.4
- leo :> TEST POINTS < “ BE‘;DISSTE

" \ 0.8 0.8 ICL = 180eF

A LOG N MERS REWENTS AR WADE AT 20V FOR A LOGIC -

Cy INCLUDES JIG CAPAGITANCE
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WAVEFORMS

READ CYCLE

CE (8155)

:

4

OR

CE (8156)

.

10/M

—

-
[
_

AD,..

,

ADDRESS

tap
%————i *:[ DATA VALID
-

1
taL — f‘— A — |
‘

]

AL

it IR
WRITE CYCLE

TE (8155) 5‘ jg \

oR
CE (8156) 7I K /
10/f \ | [ \
— 7 =
ADq_; X ADDRESS _)( XL DATA VALID g

[ ta —] et — oy ——  [—— g,

.
/|

| i

L
+

| l

|

I

|

—
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WAVEFORMS (Continued)
STROBED INPUT MODE

BF

tsarF

STROBE -4

INTR

,
= tpgg —fa——— - Tpyg

I i
INPUT DATA N\
FROM PORT il
T

STROBED OUTPUT MODE

- AN .

s Ay
STROBE
twor — ]

INTR \
= T
tyy ——f— /

QUTPUT DATA
TO PORT
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WAVEFORMS (Continued)

BASIC INPUT MODE

INPUT

DATA BUS* x

P

BASIC OUTPUT MODE

DATA BUS"

QUTPUT

*"DATA BUS TIMING JS SHOWN IN FIGURE 7.

TIMER OUTPUT COUNTDOWN FROM 5 TO 1

LOAD COUNTER FROM CLR —-1 RELOAD COUNTER FROM CLR —=
1 2 1 1 5 4 | 3 1 2 | 1 5

TIMER IN

J—— ) T
TIMER OUT \ oreny S ‘
(PULSE) \ _/I
————
‘ vJ L lmk—
__ X A |
TIMER OUT \ /

(SQUARE WAVE) \ {NOTE 1} / \L
- P

NQTE 1: THE TIMER OUTPUT ISPERIODIC IF IN AN AUTOMATIC
RELQAD MQDE (M, MODE BIT = 1)
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