inte
8155/8156/8155-2/8156-2
2048 BIT STATIC MOS RAM WITH I/0 PORTS AND TIMER

B 256 Word x 8 Bits B 1 Programmable 6-Bit /O Port
B Single +5V Power Supply B Programmable 14-Bit Binary Counter/
B Completely Static Operation Timer
B Internal Address Latch B Compatible with 8085A and 8088 CPU
B 2 Programmable 8 Bit I/0 Ports B Multiplexed Address and Data Bus

B 40 Pin DIP

The 8155 and 89156 are RAM and I/0O chips tc 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 8 156-2 have maximum access times of 330 ns for use
with the 8085A-2 and the full speed 5§ MHz 8088 CPU.

The I/0 portion consists of three general purpose I/ 0 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 jalso included on chip to provide either a square wave or terminal count pulse
for the CPU system depending on timer mode.

PIN CONFIGURATION BLOCK DIAGRAM
pc; 1 N~ w0 Vee
pc, [ 2 39 f] pc, p—
TiMer N [] 3 38 [] Pc, \O/N PORT A
PC 5 36[] P8
s O P 78, AD , 256 X 8 L]
TIMER OUT [] 6 35 [] PBg STATIC
Yol B 3a[] r8 B
_1om O [] P8y RAM PORT B
CEORCE*[]s8 33[] rB, ¥ 8 “ v,
- .
RD [ o 32[] p8,
8155/ ALE—

WR [ 10 g5 37 |1 PB,

ALE [J 11 gis5.2, 307 PB, RD ———— —
AD, [J12 81562 297 pg, R PORT C
Ap, [ 13 28] Pa, c <\’I_">Pco\5
ap, (14 271 PAg RESET —————
AD, [ 15 26 [ pA,
ap, [ 16 251 PA f I

+ 4 P PAs TIMER CLK Ve 1+5V)
apg [ 17 241 PA,

TIVMER OUT Vgg (OV)

ADg [ 18 23{] PA,
AD, [ 19 220 A,
Ves [ 20 21[] pa,

‘. 8155/8155-2 = CE, 8156/8156-2 = CE
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8155/8156 PIN FUNCTIONS

Symbol

RESET
tinput:

ADo-7
tinput;

CE or CE
tinput)
RD
linput)

WR
tinput;

Function

Pulse provided by the 8085A to ini-
tialize the system (connect to 8085A
RESET OUT . Input high on this line
resets the chip and initializes the
three 1/0O ports to input mode. The
width of RESET pulse should typically
be two 8085A clock cycle times.

3-state Address/Data lines that inter-
face with the CPU lower 8-bit Ad-
dress/Data Bus. The 8-bit address is
latched into the address latch inside
the 8155/56 on the falling edge of
ALE. The address can be either for
the memory section or the I/0 section
depending on the 10/M input. The
8-bit data is either written into the
chip or read from the chip, depending
on the WR or RD input signal.

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

Read control. Input low on this line
with the Chip Enable active enables
and ADo_7 buffers. If IO/M pin is low,
the RAM content will be read out to
the AD bus. Otherwise the content
of the selected 1/O port or command/
status registers will be read to the
AD bus.

Write control: Input low on this line
with the Chip Enable active causes
the data on the Address/Data bus to
be written tothe RAM or I/O ports and
command/status register depending
on I0/M.

1O/M

linput)
PA0-7(8)
tinput/output)

PBo-7(8)
{input/outputi

PCo-5161
tinput/output)

TIMER IN
tinput)

TIMER OUT

routput)

Vce
Vss

Function

Address Latch Enable: This control
signal latches both the address on the
ADo-7 lines and the state of the Chip
Enable and 10/M into the chip at the
falling edge of ALE.

Selects memory if low and /O and
command/status registers if high.

These 8 pins are general purpose I/O
pins. The in/out direction is selected
by programming the command
register.

These 8 pins are general purpose |/0
pins. The in/out direction is selected
by programming the command
register.

These 6 pins can function as either
input port, output port, or as control
signals for PA and PB. Programming
is done through the command reg-
ister. When PCo-s are used as control
signals, they will provide the fol-
lowing:

PCo — A INTR (Port A Interrupt)
PC1 — ABF (Port A Buffer Full)
PC> — A STB (Port A Strobe)

PC3 — B INTR (Port' B Interrupt)
PC4 — B BF (Port B Buffer Full)
PCs — B STB (Port B Strobe)

Input to the counter-timer.

Timer output. This output can be
either a square wave or a pulse de-
pending on the timer mode.

+5 volt supply.
Ground Reference.
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DESCRIPTION

The 8155/8156 contains the following:

e 2k Bit Static RAM organized as 256 x 8
e Two 8-bit I/0 ports (PA & PB)andone6-bit1/Oport(PC)
e 14-bit timer-counter

The 10/M (10/Memory Select) pin selects either the five
registers (Command, Status, PAg-7, PBo-7, PCo-5) or
the memory (RAM) portion. (See Figure 1.)

The 8-bit address on the Address/Data lines, Chip Enable
input CE or CE, and |0/M are all latched on-chip at the
falling edge of ALE. (See Figure 2.)

I |
| q 88T INTERNAL DATA BUS DA
| AN N I
| |
| 2 N A I
I | commano pC PB PA miver | Timer | |
| T mSB LSB |
| STATUS {\ {\ ‘ |
' TIMER I
| 6 8 g  MODE |
| |
A4 A4

Figure 1. 8155/8156 Internal Registers

CE (8155)

OR

CE (8156)

10/M

AD, , ADDRESS X DATA VALID

/TN
N

NOTE: FOR DETAILED TIMING INFORMATION, SEE FIGURE 12 AND A.C. CHARACTERISTICS.

Wﬁ/\/

Figure 2. 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 10/M = 1. The
meaning of each bit of the command byte is defined in
Figure 3. 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 |I/O section can be polled
by reading the Status Register (Address XXXXX000).
Status word format is shown in Figure 4. Note that you
may never write to the status register since the command
register shares the same |/O address and the command
register is selected when a write to that address is issued.

7 6 5 4 3 2 1 0
ITMZITM1I IEB[ IEAl Pczl PC1| PBI PAI

b1 [
DEFINES PAg.7
0 = INPUT
1= OUTPUT
L—— DEFINES PBq.7
00 = ALT1
11=ALT 2
—————
DEFINES PCq.5 01— ALT 3
10=ALT 4
b, ENABLE PORT A
INTERRUPT = ENABLE
ENABLE PORT B 0 = DISABLE
INTERRUPT
[ 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
AFTER PRESENT TC IS REACHED (NOP

L - —
TIMER COMMAND IF TIMER HAS NOT STARTED)

START — LOAD MODE AND CNT LENGTH
AND START IMMEDIATELY AFTER
LOADING (IF TIMER IS NOT PRESENTLY
RUNNING). IF TIMER 1S RUNNING, START
THE NEW MODE AND CNT LENGTH
IMMEDIATELY AFTER PRESENT TC

IS REACHED.

1=

AD; ADg ADs AD; AD3 AD, ADq ADg
INTE] B [INTR[INTE] A [INTR
DX o M50 & "3

—

PORT A INTERRUPT REQUEST

—_—

PORT A BUFFER FULL/EMPTY
{INPUT/OUTPUT}

PORT A INTERRUPT ENABLE

PORT B INTERRUPT REQUEST

PORT B BUFFER FULL/EMPTY
(INPUT/OUTPUT)

PORT B INTERRUPT ENABLED

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

Figure 3. Command Register Bit Assignment
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INPUT/OUTPUT SECTION

The I/0 section of the 8155/8156 consists of five registers:
(See Figure 5.)

* 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 /O ports and
the timer becomes available on the ADo-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
I/0 pins assigned in relation to this register are PAg-7.
The address of this register is XXXXX001.

* PB Register — This register functions the same as PA
Register. The I/0 pins assigned are PBo-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
AD2 and AD3 bits of the C/S register.

When PCo-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 1.}

When the ‘'C’ port is programmed to either ALT3 or ALT4,
the control signals for PAand PBare initialized as follows:

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

6-21

/O ADDRESS*
SELECTION
A7 A6 A5 A4 |A3 (A2 |Al |AD
X| X | X]|X|[X]0]|0/! o0 |interval Command,Status Register
X[ X | X|X|[X]0]|0} 1] General Purpose 'O Port A
Xt X | XX |[X]0]|1t]0|General Purpose IO Port B
X| XXX |[X|[0o]1]|1[|PortC - General Purpose I-O or Control
X[ X | X[ X!IX|[1}10{0 |Low-Order8 bits of Timer Count
X | X [ X| X | X]|11011|Hgh®6 bitsof Timer Count and 2 bits
of Timer Mode
X: Don't Care.

+:1/0 Address must be qualified by CE =1 8156 or CE=0.8155 and!O/M=1inorder
to select the appropriate register

Figure 5. 1/0 port and Timer Addressing Scheme

Figure 6 shows how I/O PORTS A and B are structured
within the 8155 and 8156:

8155/8156
ONE BIT OF PORT A OR PORT B

OUTPUT :
LATCH
o Q | O |
cLK CIR |
ouTPUT
ENABLE |
@ !
2
o |
g
-
2 t !
a WRITE !
< PORT _ __ __ 4 4 PA/PB
z MUX ) MODE (4 | PIN
w
ImE
= | (3)
‘—l L o1, tatcH |
Q D '
READ PORT
CLK I
NOTES: STB

(4) =1 FOROUTPUT MODE

MULTIPLEXER =0 FOR INPUT MODE

(2) SIMPLE INPUT CONTROL

(3) STROBED INPUT
READ PORT = (10/M=1) » (RD=0) ® (CE ACTIVE) » (PORT ADDRESS SELECTED})
WRITE PORT = (10/M=1) ¢ (WR=0)  (CE ACTIVE) » (PORT ADDRESS SELECTED)

(1) OUTPUT MODE }

Figure 6. 8155/8156 Port Functions
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TABLE 1. TABLE OF 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 STB (Port A Strobe] A STB (Port A Strobe
PC3 Input Port Output Port Qutput Port B INTR (Port B Interrupt:
PC4 Input Port Output Port OQutput 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 I/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 aiso that the output latch is cleared when the port
enters the input mode. The output latch cannot be ioaded
by writing to the port if the port is in the input mode. The
result is that each time a port mode is changed from input
to output, the output pins will go low. When the 8155/56
is RESET, the output latches are all cleared and all 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 results.

Figure 7 shows how the 8155/8156 /O ports might be
configured in a typical MCS-85 system.
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TO 8085 RST INPUT

OUTPUT_
A INTR {SIGNALS DATA RECEIVED)

‘7 A BF (S|
8155/8156 | (SIGNALS DATA READY) -]»

PORT A PORT A

A STB (ACKNOWL. DATA RECEIVED)
B STB (LOADS PORT B LATCH)
B BF (SIGNALS BUFFER IS FULL)

B INTR (SIGNALS BUFFER
READY FOR READING)

TO/FROM
PERIPHERAL
J INTERFACE

PORT C

PORT B INPUT

TO 8085 INPUT PORT (OPTIONAL}

TO 8085 RST INPUT

Figure 7. Example: Command Register = 00111001
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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 pulse
when terminal count (TC) is reached.

The timer has the I/O address XXXXX100 for the low order
byte of the register and the I/0O address XXXXX101 for
the high order byte of the register. (See Figure 5).

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 8). The value loaded 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
Mz | Mq | Teg | Ti2| T | Tiwo| To| Ts
L —l } ]
TIMER MODE MSB OF CNT LENGTH
7 6 5 4 3 2 1 0
Ty Ts Ts Ta T3 T2 Tq To

L
LSB OF CNT LENGTH

Figure 8. Timer Format

There are four modes to choose from: M2 and M1 define
the timer mode, as shown in Figure 9.

TIMER OUT WAVEFORMS:

MODE START TERMINAL TERMINAL
BITS COUNT COUNT COUNT
_— L | _¢
o o 1 SINGLE — -t
SQUARE WAVE
2. CONTINUOUS
0 1 % SQUARE WaVE | S j S |
3. SINGLE —\
1 0  PULSEON
TERMINAL COUNT
4. CONTINUOUS
T PULSES Y Y

Figure 9. Timer Modes

Bits 6-7 (TM2 and TM1) 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 not affect 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 TCisreached (NOP if timer
has not started)

1 1 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 is
reached.
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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 10.

—y ——

L

.
|

—_— 5 e

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

Figure 10. Asymmetrical Square-Wave Output 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 cannot begin
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
terminal 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 calculate
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 count length registers

. Reset the upper two mode bits

HOW N

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

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 of this, the 8155/56 always
counts out the right number of pulses in generating the
TIMER OUT waveforms.
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EXAMPLE PROGRAM

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:

ADJUST, 78 MOV AB :Load accumulator with upper half
; of count.
E6B3F ANI 3F :Reset upper 2 bits and clear carry.
1F RAR :Rotate right through carry.
47 MOV B,A :Store shifted value back in B.
79 MOV AC :Load accumulator with lower half.
1F RAR :Rotate right through carry.
4F MOV C.A :Store lower byte in C.
(8]1] RNC :1f in 2nd half of count, return.
Jf in 1st half, go on.
3F CMC :Clear carry.
7C MOV AH :Divide full count by 2. (If HL
:is odd, disregard remainder.)
1F RAR
67 MOV H,A
7D MOV AL
1F RAR
6F MOV LA
09 DAD B :Double-precision add HL and BC.
44 MOV B,H ;Store results back in BC.
4D MOV C,L
C9 RET ;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 11a shows a minimum system using three chips,
containing:

256 Bytes RAM
2K Bytes ROM
38 1/0 Pins

1 Interval Timer
4 Interrupt Levels

8085 MINIMUM SYSTEM CONFIGURATION

N
A8-15 v v ~ oy 1)
ALE
8085A 75
WR
10/M
CcLK
RESET OUT
READY
S — ANA—>
VCC
TIMER || _ A8- AD| 10/ —_— |
RESET N WR|RD| ALE | cE v 10/M A10Vo-7 CE| 1 | ALE|RDIIOWCLK[RST|ROY
Y
] LATCHES
TIMER
TIMER
ouT 8355 |ROM + 1/0 !
CONTROL . OR
256 x 8 8755A [PROM + /0]
RAM
8156 I 8155
c/s PC e PA

] ] !

I

Figure 11a. 8085A Minimum System Configuration. (Memory Mapped 1/0)
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8088 FIVE CHIP SYSTEM

Figure 11b shows a five chip system containing:
¢ 1.25K Bytes RAM

e 2K Bytes ROM

381/0 Pins

® 1 Interval Timer

@ 2 Interrupt Levels

; e
WR
- PORT
R B
8155
ALE  poRT
DATA/ c
ADDR
B INj——o
I0/M TIMER
reser OYT
Ag—A1g|  ADDR 4> iow
RD
N I N
. ADg - AD; ADDR/DATA | _\) ALE  Lonr
—cLK — . ~ ®
¢ CE A
Ag.10
8355/8755A

i DATA/
MN/MX —V e < ADDR

Vee "‘{D %‘l ALE 1 10/ PORT

|— RST @ RD F— ¢————| RESET
Vee

el
m
>
2e
3
T
ed
vy
—
—
NS N

@

L

WR 1 READY Vee
10/M ] I0R
RES
\ l 8284

o™ I

[~ oND % W

1 "MANUAL e RD
RESET L sy

GND N .
(Vss) @ E,

SRR
(¢}
m
o

Vss  Vee

Figure 11b. 8088 Five Chip System Configuration
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ABSOLUTE MAXIMUM RATINGS*

Temperature UnderBias ..........
Storage Temperature ............
Voltage on Any Pin

With RespecttoGround ........

Power Dissipation

D.C. CHARACTERISTICS

...... 0°Cto+70°C

... -65°Cto+150°C

....... -0.5V to +7V
.............. 1.5W

*COMMENT : 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 specifi-
cation is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability.

(Ta = 0°C to 70°C; V¢ = 5V * 5%)

SYMBOL | PARAMETER MIN. MAX. UNITS TEST CONDITIONS
ViL input Low Voltage -0.5 0.8 \Y
Vi Input High Voltage 2.0 Vec+0.5 \Y
VoL Output Low Voltage 0.45 \ loL =2mA
VoH Output High Voltage 2.4 \' lon = -400uA
Lo Input Leakage +10 MA Vin = Vg to OV
Lo Output Leakage Current +10 uA 0.45V < Vout < Vce
Icc Vce Supply Current 180 mA
IjL{CE) | Chip Enable Leakage
8155 +100 A ViN = Veg to OV
8156 ~100 pA
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A.C. CHARACTERISTICS (1, = 0°Cto 70°C; Ve = 5V * 5%)

8155-2/8156-2

8155/8156 (Preliminary)
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
tLc 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
tL Latch Enable Width 100 70 ns
tROF Data Bus Float After READ 0 100 0 80 ns
toL READ/MWRITE Control to Latch Enable 20 10 ns
tce READ/WRITE Control 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
tRv Recovery Time Between Controls 300 200 ns
twp WRITE to Port Output 400 300 ns
tpR Port Input Setup Time 70 50 ns
trp Port Input Hold Time 50 10 ns
tsgr Strobe to Buffer Full 400 300 ns
tss Strobe Width 200 150 ns
tRBE READ to Buffer Empty 400 300 ns
tg Strobe to INTR On 400 300 ns
tRDI 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
tSBE Strobe to Buffer Empty 400 300 ns
tWBF WRITE to Buffer Full 400 300 ns
twi WRITE to INTR Off 400 300 ns
trL 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
t TIMER-IN Low Time 80 40 ns
t2 TIMER-IN High Time 120 70 ns

Input Waveform for A.C. Tests:

24

0.45

2.0~ > 20
TEST POINTS
Xo.u - ~= 08
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a. Read Cycle
CE (8155) SF \
OR
y
CE (8156} 7 \ /
10/M \ / \
N Z
tap
= ' r —
ADy_; >§ ADDRESS >——_.< X DATA VALID
N 7 - - 7
-~ tag ———] | Wa
ALE \ /
N 7
Y ~ 'Rpe > <= tRpr ﬁ
. la
&D «——— IRD ——
~
-~ e » teL
tee try
b. Write Cycle
CE (81565) XL \
OR
4
CE (8156) / “‘\ /
10/M \ / \
" Z
F X =
ADg , ADDRESS >< x DATA VALID X
7= N =

~ taL ta

- N
ALE \
.

‘<¥ towy ——

[ty

'

-~ toe

Figure 12. 8155/8156 Read/Write Timing Diagrams
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a. Strobed Input Mode

B /’ \

tser |
|
STROBE S 1 [
STROBE ™
e tgg ™ F_tsq tRBE wi<——— —»“
| /
INTR ]L_v\\ \L ‘
\\ ‘
RD
*— tpss tons
INPUT DATA
FROM PORT
b. Strobed Output Mode
BF \\\
\
A
A
STROBE
twer
INTR
"
twi —> /
WR \
LL_ 7
‘[‘—"'—‘ twe

OUTPUT DATA
TO PORT

Figure 13. Strobed I/0 Timing
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a. Basic Input Mode

*
INPUT X K
.
DATA BUS* x

b. Basic Output Mode

twp —
DATA BUS* x x
OUTPUT X

*DATA BUS TIMING IS SHOWN IN FIGURE 7.

Figure 14. Basic I/0 Timing Waveform

LOAD COUNTER FROM CLR ——»] RELOAD COUNTER FROM CLR ——»|
| 2 | 1 5 4 ! 3 ! 2 ! 1
t, 12
TIMERIN L_\__/L_\_/
% —_— 1 e
re—— toye

ER OLIT A 7
TIMER OUT \ /
(PULSE) \ {NOTE 1) /
| W
e ]

P \) ,,
TIMER OUT \
{SQUARE WAVE) \ (NOTE 1) /

e s e e - —— -

NOTE 1: THE TIMER OUTPUT ISPERIODIC IF IN AN AUTOMATIC
RELOAD MODE (M1 MODE BIT=1)

|

Figure 15. Timer Output Waveform Countdown from 5 to 1
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