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General Description Features 
• Single +5-volt power supply 

• Low power dissipation 

• Fully static operation 

• Completely TTL compatible 

• Two S-bit programmable,I/O ports 

• I/O port A has TRI-STATE® capability 

JULY 1978 

The INSS254 is an LSI device which provides two S-bit 
ports of peripheral interfacing capability for microcom­
puter systems. The I/O chip contains two peripheral 
ports of eight bits each. Each of the I/O pins in the two 
ports may be defined as an input or an output to provide 
maximum flexibility. Each port may be read from or 
written to in a parallel (S-bit byte) mode. To improve 
efficiency and simplify programming in control-based 
applications, a single bit of I/O in either port may be 
set, cleared or read with a single microproCessor instruc­
tion. In addition to basic I/O, one of the ports, port A, 
may be programmed to operate in several types of 
strobed mode with handshake. Strobed mode together 
with optional interrupt operation permit both high 
speed parallel data transfers and interface to a wide 
variety of peripherals with no external logic. 

• Handshake controls for strobed mode of operation 

The INS8254 is an n-channel silicon gate device packaged 
in a 40-pin dual-in-line package. It operates with a single 
5-volt power supply and is fully TTL compatible. 

INS8254 MICROBUS Configuration 

r'- cs 

r 
CSI 

M AS-AD 
I AD6-ADO 
C 
R 07·00 
0 DB7-0BO 
B 

WR 

• Single bit I/O operations with single instruction 

• Reduces system package count 

• Direct interface with SC/MP-II 

• MICROBUS TM* compatible 
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Absolute Maximum Ratings" 

Voltage at Any Pin ..,0.5 V to +7.0V 
Operating Temperature Flange O°C to +70°C 
Storage Temperature Range -65°C to +150°C 
Lead Temperature (Soldering, 10 seconds) 300°C 

,~. "' * Absolute Maximum Ratings are those values beyond whic~ the 
safety of ·the device cannot be guaranteed. ,Continuous operation 
at these limits is not intended; operation should be limited to those 
conditions specified under Electrical Characteri~tics. 

DC Electrical Characteristics 
(T A within operating temperature range, VCC ; 5 V ± 5% unless otherwise specified.) 

Parameter Conditions Min Typ Max Units 

VIH Logical "1" Input Volt~ge 2.0 VCC+0.5 V 

VIL Logical ,"0" Input Voltage -0.5 0.8 V 

VOH Logical "1" Output Voltage IOH ; -100/LA 2.4 V 

VOL Logical "0" Output Voltage 10L; 2.0mA 0.4 V 

III I nput Load Current VIN; OV to 5.25V ±10 /LA 

ILO Output Leakage Current High I mpedance State ±10 /LA 

ICCI Power Supply Current All Outputs Open, T A; 25°C, 45 60 mA 
NRST";0.8V 

AC Electrical Characteristics -
(T A within operating temperature range, V CC; 5 V ± 5% unless otherwise specified - see Note 1.) 

Parameter Conditions Min Typ Max Units 

READ CYCLE 

tsw STB Pulse Width (Mode 2 only) 300 ns 

tSI STB .j, to IBF t Delay (Mode 2 only) 250 liS 

tps Peripheral Setup 50 ns 

tPH Peripheral Hold 120 ns 

tAH Address Hold 50 ns 

tCH CS Hold 50 ns 

tRD NRDS .j, to Data Valid 350 ns 

tA Access 560 ns 

tco Chip Select to Output 520 ns 

to 1-1 Data Valid After NRDS t 0 125 ns 

Output L:oad Capacitance 75 ,pF 

WRITE CYCLE 

tAS Address Setup 50 ns 

tAH Address Hold 0 ns 

tcs CS Setup 50 ns 

tCH CS Hold 0 ns 

tDS Data Setup 50 ns 

tDH Data Hold 50 ns 
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AC Electrical Characteristics (cont'd.) 

Parameter Conditions Min Typ Max Units 

twp NWDS Pulse Width 300 ns 

tAO ACK ~ to OBF, t (Modes 3 & 4 only) 250 ns 

tACW ACK Pulse Width (Modes 3 & 4 only) 300 ns 

two Port Data Valid After NWDS ~ 300 ns 

tpE ACK ~ to Valid Output (Mode 4 only) 300 ns 

tpD ACK t to Hi-Z (Mode 4 only) 0 125 ns 

Output Load Capacitance 75 pF 

tWRST Master Reset Pulse 300 ns 

Note 1: All times measured from a valid logic "0" level = 0.8 V or a valid logic "1" level = 2.0 v. 

Timing Diagrams 
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INS8254 Block Diagram 
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Basic Functional Description 
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The 16·bit input/output provides interface capability between a microcomputer and its peripherals bV '" ans of the two 
8·bit I/O ports. The ability to program the configuration and operating modes of the I/O ports allows interfacing a 
microcomputer to a yvide variety of peripherals with minimum external logic. Major functional blocks of the chip are 
shown in figure 1; an operational summary of the chip is provided in figure 2. A description of the chip pinouts and a 
summary of the internal chip registers is given below. 

(DBl - DBO) Data Bus Buffers 

The data bus buffer is a TR I·STATE, bidirectional, 8·bit 
buffer that is used to interface the I NS8254 to a micro· 
computer data bus. Data, control, and status information 
is transmitted to and received from the INS8254 via the 
data bus buffers. Execution of aSTOR E instruction by 
the microprocessor may be used to transmit data and 
control information from the CPU to the I NS8254. 
Execution of a LOAD instruction may be used to trans· 
mit data and status information from the INS8254 to 
the CPU. 

(PAl - PAO, PBl - PBO) Peripheral Ports A and B 

The INS8254 contains two eight·bit I/O ports: port A 
and port B: Each port consists of an eight·bit output 
data latch with buffer and an eight· bit input data latch. 
Full flexibility is provided with the ability to define any 
bit of the two ports either as an input or as an output. 
Bit set, clear and read of all I/O pins are also provided. 
Moreover, port A may be operated in strobed input or 
strobed output modes. 

(CSO and CS1) Chip Select Inputs 

The combination of a low on CSO and a high on CS1 
input pins enables communication between the INS8254 
and the microprocessor. 

(NRDSI Read Strobe 

NRDS is an active· low read strobe. A low on this pin 
enables data or status information to be read from the 
I NS8254. 
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(NWDS) Write Strobe 

NWDS is an active·low write strobe. A Iowan this pin 
enables data or control information to be written into 
the INS8254. 

(ADS-ADO) Address Inputs 

The address input bus determines where in the INS8254 
communication will take place. The address determines 
which I/O or control register will be enabled for com· 
munication with the CPU. These pins are normally 
connected to the seven low address lines of the micro· 
processor. 

(MDR) Mode Definition Register 

The Mode Definition Register is an internal control 
register that determines the operating mode of port A, 
This register is write only. If a read operation is per· 
formed with the address set to that of the MDR, the 
data bus will remain in the high impedance state. 

(N RST) Master Reset 

NRST is .the master reset input for the INS8254 chip. 
A low on this pin clears al.lregisters in the I/O portion 
of the chip (MDR, ODRA, ODRB, and the port output 
data latches) and places the data bus in the high imped· 
ance state independent of any other control strobes. 
After a master reset, the I/O ports will both be in the 
basic I/O mode and configured as inputs. 



UNTR) Interrupt Request 

The interrupt request (INTR) output is an active high 
signal used to interrupt the microprocessor when a 
strobed mode data transaction has occured. This signal 
is active only when port A is in the strobed mode. I NTR 
will be set to a low when a master reset is applied (N RST 
set low). 

Output Definition Registers - ODRA and ODRB 

Associated with each port is an output definition register 
(ODR). Each ODR is an eight·bit latch that defines 

Pin Configuration 

PB6- 1 "I-vee 
PB5- , 391-.87 
.84- 3 3B I-NWDS 
PBJ- 4 3J I-NRDS 

P82- 5 "I-N"Sf 
'81- 6 "I-CSii 
'80- 7 34l-e51 
DBl- 8 3J I-GND 

DB6- 9 "rAD' 

085-" INS8254 31 f--AD5 
DB4- 11 3C ..... AD4 

083- 12 29 f--AD3 
08'- 13 2B f--AD2 
081- 14 21 ~AOl 
DBO- 15 26 f--ADO 
PA1- 16 25 ~INTR 
'A6- 17 24 f--pAO 
PA5- 18 23 -PA1 
PA4- 19 22 -PA' 
GND- 20 21 ~PA3 

1.-___ ---1 

which of the I/O pins in the respective port are to be 
used as outputs. ODRA controls .the direction of port 
A and ODRB controls the direction of port B. Both 
ODRs are write only registers. If a read operation is 
performed with the address set to that of an ODR, the 
data bus will remain in the high impedance state. 

Pin Names 

087 - OBO DATA BUS 

GND 0 VOLTS 

Figure 1. Pin Identification 
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Detailed Operation 
Mode Definition Register 

The mode definition register defines the operating mode 
for port A. Port B is always in the basic I/O mode. There 
are four operating modes for port A: 

Mode 1 - basic I/O 

Mode2 - strobed input 

Mode 3 - strobed output 

Mode 4 - strobed output with TRI-STATE control 

In mode 1, basic 1/0, there is no handshaking and data 
is simply written to or read from the 'specified port. 
Port B is always in this mode. When NRST goes low, 
both port A and port B are set to the basic I/O mode 
with all bits set to input. Mode 2, strobed input, 
provides a means .for transferring data from the peri­
pheral into port A in response to handshake or strobe 
signals. Mode 3, strobed output, provides a means for 
transferring data from port A to the peripheral in 
response to strobes or handshake signals. Mode 4, 
strobed output with TRI-STATE control is similar to 
mode 3 except that port A is in the high impedance 
state until the handshake signal goes active. Figure 3 
summarizes what data should be written into the MDR 
to place port A in the desired mode. When port A is 
operated .in anyone of the three strobed modes, two 
pins of port B are used for handshake control functions; 
accordingly, only six of the eight port B pins are 
available for data inputloutput bits. 

Output Definition Registers 

Altho,ugh addressed separately from the ports, the 
output df'finition registers are an integral part of the I/O 
ports as shown in figure 4. This figure shows the input 
data latch and output data latch/buffer of a bit in a port 
and the bit of ths ODR associated with it. Thus there is 
one bit of an ODR associated with each peripheral I/O 
pin in port A and port B. If a low or "0" is written into 
the ODR, the output data buffer associated with it will 
be disabled, and the I/O bit is in the input mode: If a 
high or "1" is written into the ODR, the I/O bit is in the 
output mode .. When strobed mode operation (modes 2 
through 4) is defined for port A via the MDR, it is also 
necessary to set up proper input/output definition in 
ODRA for port A. 

Basic I/O - Mode 1 

In the basic I/O mode of operation data. is simply 
written to or read from a port without handshake 
signals; the interrupt request (INTR) is always low when 
port A is operated in this mode. Port B. is always in the 
basic I/O mode, whereas the MDR bit 5 (M in figure 3) 
must be set to zero to define port A in the basic I/O 
mode. Since the MDR, ODRA and ODRB are all cleared 
by a master reset, both port A and port B will be in the 
basic input mode after a master reset (N RST set low). 

Figure 5 shows a timing diagram for basic output. When 
the microprocessor performs a'write operation to a.port, 

the data on the data bus is latched in the output latch 
on the leading edge of the write strobe. The data will 
remain valid until another write to the port with new 
data occurs. If the new data written is the same as the 
old data, then no change will occur so long as the 
proper data and strobe timing is maintained. 

Figure 6 shbws a timing diagram for basic input. When 
the microprocessor reads the port, the peripheral data is 
latched in the input latch on the leading edge of the read 
strobe. The data bus buffers are enabled so the contents 
of the latch are gated on to the system· data bus. The 
data remains latched unti I the end of the read cycle 
(i.e., until the trailing edge of the read strobeL Latching 
the input data in this manner allows the chip to synch­
ronize asynchronous peripheral signals with slow rise and 
fall times to the microprocessor. 

A port .can have some input pins and 'some output pins, 
since th'ere is an ODR latch for each bit in the port. A 
write to a pin defined as an input will load a new value 
into the output data latch, but since the output data 
buffer is disabled, it will have no effect on the I/O pin. 
A data. read from I/O pins defined as outputs will read 
the data from the output data latch. The data will be 
read properly only if the I/O lines are permitted to be 
greater than VI H for a logic 1 output' and less than VI L 
for a logic 0 output. If the I/O pins are loaded in such a 
way that valid levels are not reached, the data read will 
not always agree with the data stored in the output data 
latch'. 

Bit Set, Clear, and Read 

In addition to reading and writing each port as an eight­
bit parallel byte, it is ~Iso possible to set, clear or read 
any individual bit in either port. Bit set or clear is per­
formed by doing a write operation with the chip selected 
and the proper address. Since the address determines 
which bit is operated on and whether it is set or cleared, 
the eight data bus lines are all don't-care for a bit set or 
clear. This permits the microprocessor to do a bit set 
or clear with a single instruction without initially setting 
up the accumulator. The three low order bits of the 
address determine which bit of the port is set.or cleared 
(e.g., AD2 ~ 0, ADl ~ 1 and ADO ~ 0 would indicate 
bit 2). Address bit 3 (AD3) determines if port A.or port 
B is acted upon. Address bit 4 (AD4) determines if the 
operation is a bit set or clear. 

When a bit read is performed, the selected bit is placed 
on data bus bit 7 (DB7) and all other bits of the data 
bus are set to zero, The bit is selected by reading from 
the chip with the same addresses described for bit set 
and clear. All bit operations are summarized in figure 7. 

Besides simplifying programming in control applications, 
bit operations are used to control interrupt enable when 
port A is in the strobed mode. The timing for bit opera­
tions is the same as that for basic input/output except 
that, for bit set and bit clear operations, the data bus is a 
"don't care." A bit set to a pin whose previous value was 
a "1" or a bit clear to a pin whose previous value was a 
"0" will not cause that pin to leave its previous value, 
even momentarily. 
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Figure 3. Mode Definition of Port A with MDR 
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Figure 4. Internal Logic of One Bit of an I/O Port with ODR. 
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Figure 6. Basic Input Timing 
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82,81, & BO select which bit is selected (80 is least significant bit). 

Figure 7. Bit Operations 
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Strobed Input (Port A) - Mode 2 

This mode allows data to be read from, a peripheral. in a 
two-step transaction. First, the 'peripheral strobes data 
into the I NS8254 input latch and notifies the 'micro­
processor that data is ready to, be read. Second, the 
processor reads the contents of the I'NS8254 input latch 
and resets the handshake control signals for the next 
transaction tc;> take place. Transferring data in two steps 
frees the microprocessor to undertake ottier, tasks in 
between data transfers from the port A peripheral: 
Figure 8 shows the signal timing and figure 9 shows a 
logic diagram for the handshake signals. The handshake 

r control signals are as follows: 

STB (Str0b8) 

The STB signal is an, active-low strobe generated by a 
peripheral to signify that data is valid at the peripheral 
bus on the trailing edge of this strobe. This signal is fed 
into pin PB7 of the INS8254. STB latches peripheral 
bus data into the I NS8254 input data latch on its 
trail ing edge. This does not require the I NS8254 to be 
selected. Should STB pulse low more than once before 
the arrival of NRDS, the data stored in the INS8254 
input data latch will be the last stored data. 

IBF (Input Buffer Full) 

The 18F signal is an output from the INS8254 driven 
by pin PB6; IBF is set ,by the leading edge of STB and 
is reset by the trailing edge of NRDS when the micro­
processor is performing a byte-read from port A. I BF 
high tells the peripheral that data is latched in the port A 
input data latch. I SF goes low on th,e trailing edge of the 
microprocessor NRDS strobe to notify the peripheral 

/-,sw-I 
mIPB11~; 

that data has been read in the microprocessor and that 
the next transaction can now take place. The micro­
processor can override IBF by doing a bit set or bit clear 
to flB6. 

IE (Interrupt Enable) 

IE is the output data latch of PB7, whose output is 
AN Dep with the interrupt request latch to produce' the 
I NTR signal. I E is zero after a master reset (NHST) but 
may be written into from the microprocessor by doing a 
bit set/dear to PB7. 

INTR (Interrupt Request), 

When enabled 'by IE, INTR is an output that is set on 
the trailing edge of STB, requesting the microprocessor 
to read the data in the port A input data latch. When 
the microprocessor responds to read port A, the trailing 
edge of NRDS resets INTR. Should IE not be set, INTR 
will remain low. 

In a multiple-interrupt application, the microprocessor 
can poll the INS8254 for the existence of an interrupt 
request by doing a bit read of PB7. Being able to read 
the I NTR status on the microprocessor system bus is 
useful in multi-interrupt schemes to'find the originator 
of an interrupt. 

Parallel write operations to port B while port A is in any 
one of its strobed modes will leave bits PB6 and PB7 
unaffected. Thus, port B now has 6 data I/O bits 
associated with it and the handshake bits PB6 and PB7 
respond only to valid changes in handshake status or to 
bit set/bit clear operations. 

~'slt=.1 
IBFIPBBI __ --I'r-.... , ...;...---...... u;.------------(A--' -' . , 
INTRIOUT)~l ~ ...... __ _ 

PERIPHERAL 
INPUT 

'PS-j 'PH 1-= I . 
--~----------~I-----

A06-ADO X VALIDAOD~~SS I x=== 
_____ --J !=='A---j -l'CHr: ' 

mAND CS1 ___________ ---JX I: I X,--_ 
~.Co1· I~ 

4~OHr' 
HI·Z ~ \- HI·Z 

OATABUS---------------------- ~ALlDDATA { ----

NRDS 

Figure 8. Strobecllnput, Mode 2 Timing 
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Initializing Strobed Input - Mode 2 

Prio( to operation, ·an initialization procedure must be 
undertaken. The M DR must have a "1" written into bit 
5 and a "0" written into bit 6. The ODRA must have 
"Os" written into it to identify the pins in port A which 
will function in mode 2. The ODRB must have a "0" 
written into PB7 in order to make it an input which will 
receive STB from the peripheral. Also, PB6 must be 
defined as an output so that it can drive the I BF signal. 
The remaining six lower bits of ODRB are configured as 
needed for the basic input/output transactions occuring 
in port B. 

TS OUT M 

I -I 0 I 1 I I-I MOR 

07 06 05 DO Mode 2 

I 0 I 1 I -I I-I I-I OORB 

07 06 DO 

ODRA = "Os" at mode 2 pins. 

..-LM~ I 

-<lM~O Q 
~ PB7 

INPUT 
DATA 
LATCH 

Writing to the MDR to define mode 2 operation will 
automatically initialize both IBF and INTR in such a 
manner that they will be expecting the peripheral to 
begin the first I/O transaction with a STB strobe, i.e., 
both INTR and IBF will initialize low when the above 
write to the MDR takes place. 

Handshake Status 

Handshake status control signals IBF and INTR will be 
reset by a microprocessor LOAD instruction only if it 
is addressed to port A as a byte read. A parallel write or 
bit write or bit read to port A will not affect handshake 
status. A byte read or write to port B wi II not affect 
handshake status either, since PB6 and PB7 are masked 
from byte writes to port B when port A is in any of its 
strobed modes. It is possible, however, to override I BF 
or IE by an appropriate bit write to PB6 or PB7, respec· 
tively . 
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Figure 9. Strobed Input, Mode 2 Handshake, Logic 
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Strobed Output (Port A) - Mode 3 

This mode allows outputting data from the CPU to an 
asynchronous peripheral. The CPU writes into the 
output latch of the INS8254; in turn this creates a hand­
shake signal wh ich notifies the peripheral that its bus has 
new data on it. The peripheral reads the port A bus and 
returns the handshake signals to their' previous state, 
awaiting the' next CPU write. The peripheral bus is 
always being driven by the port A buffers in this mode. 
Pertinent timing relationships are shown in figure 10 and 
a logic diagram showing the handshake signals is shown 
in figure 11. 

The handshake signals associated with mode 3 are the 
following: 

ACK (Acknowledge) 

AcR is an active-low strobe generated by peripheral, to 
read the data present on its bus. ACK drives the I NS8254 
PB7 input and it sets the OBF signal on its leading edge 
and sets the I NTR on its trailing edge; for this to happen, 
the I NS8254 need not be selected. 

(j8f (Output Buffer FulH 

'OB1' is an active-low signal generated by the I NS8254 
PB6 output. OBF goes low in response to the trailing 
edge of NWDS for a parallel write to port A and returns 
high on the leading edge of ACK. 'OB1' being low signals 
to the peripheral that valid data is now ready ·to be read 
on the peripheral bus. 

IE (Interrupt Enable) 

Th is is the same as for mode 2. 

I NTR (Interrupt Request) 

When enabled by IE, INTR is set on the trailing edge of 
ACK and reset on the trailing edge of NWDS when a 
byte write to port A occurs. 

The value of INTR can be read from the CPU data bus 
side by means of a bit read to PB7. This is useful in 
locating the originator of an interrupt in a multi-interrupt 
scheme. 

!:=tAs-l. . r-tAH~ 

AD6-AOO~. IVALlDAD:~REssl Xl--------------
. ttcs-I. -itcHI--__ --------

CSOANDCS1==X I :=n<---------~ ....... --
-I'osl- . -,..) 'DH r 

DATAOUS----"""X 1 VAl+ATA 1 }>---------------

NWDS~Jr--1 ---
_--+-I----;,-h 

INrR (OUT) I ~"--:l r--/ 
OBF(DUT)=PB6-~I-----/I~D,.---+~I-

'., Cl . . ''"\,II:-'ACW yr---
ACKIIN)=PB7 L" '\. 

tWD::1 I , 

PERIPHERA~ BUS ____ O_lD_D_A_T_A __ -JX~------~v"'~,-L-ID-N-E-W-D-AT_A _______ _ 

Figure 10. Strobed Output, Mode 3 Timing 
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Initializing Strobed Output - Mode 3 

To initialize for mode 3 operation, tHe MOR must have 
"ls" written into bits 5 and 6. A "0" must also be 
written into bit 7. 

The OORA must have "1 s" written into it to identify 
the bits of port A which will function in mode 3. The 
OORB must have a "0" in PB7 in order to make it an 
input which will receive ACK from the peripheral. Also, 
PB6 must be defined as an output so that it can drive 
the OBF signal. The remaining 6 lower order bits of port 
Bare configu red as needed for the basic I/O transactions 
occurring in port B. 

TS OUT M 

I 0 I I MDR 

D7 DO Mode 3 

I 0 I I-I ODRB 

D7 DO 

OORA = "ls" at mode 3 pins. 

M:=l 

M" 0 

BIT SET PB7 

INTERNAL 
DATA 

BUS 

BIT ClEAR PH1 

PBI 
INPUT 
ElATA 

LATCH 

PBl 
OUTPUT 

DATA 
LATCH 

IIEI 

OUTPUT 

Writing to the MOR to define mode 3 operation will 
automatically initialize both OBF and I NTR such that 
the INS8254 will be expecting the first strobed opera· 
tion to take place. Both INTR and OBF are initialized 
high for mode 3, provided I E is set to a "1." If I E is 
set to "0," INTR will not initialize high. 

Handshake Statu~ - Mode 3 

Handshake status control signals OBF and INTR will be 
reset low by a CPU STOR E instruction only if it is 
addressed to port A as a parallel write. A parallel read or 
any bit operation to port A will not affect handshake 
status. A word read or write to port B will not affect 
handshake status either, since PB6 and PB7 are masked 
from word writes to port B when port A is in any of its 
strobed modes. It is possible, however, to override OBF 
or I E by an appropriate bit write to PB6 or PB7, respec­
tively. 

PBl 
INPUT PIN 

IACKI 

DEFINITION 
REGISTER 

t------..... ooj0INTERRUPT Q .---.._.J------<~---.,....., ~NU\RpUT PIN 

HANDSHAKE REOUEST 
lOGIC LATCH 

BIT SET 
PB6 

BIT CLEAR 
PB6 

PB6 
INPUT 
DATA 
LATCH 

OUTPUT 
DEFINITION 
REGISTER 

:>--.... ------.-, PB6 
OUTPUT PIN 

IOBFI 

Figure 11. Strobed Output, Mode 3 Handshake Logic 
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Strobed Output with TRI-STATE Control - Mode 4 

This mode, is si~ilar to mode 3 in thatit"uses the same 
handshake signals and transfers data in. the same direc­
tion. A timing diagram for mode'.Ij is shown in figure 12. 
Handshake logic is shown in figur~ 11. Th'e main 
difference from mode 3 is the fact that the peripheral 
bus is in the TRI-STATE condition at all times except 
when ACR is low, enabling the INS8254 to drive the 
peripheral bus to its valid state. 

I 

I 

TS OUT 

1 I 
07 

0 I 
07 

M 

,1 I-I MOR 

DO Mode 4 

I- I- I :- I OORB 

DO 

OORA = "ls" at mode 4 pins. 

The CPU writes into the output latch of the I NS8254; 
this resets INTR and OBF but the peripheral bus remains 
in TRI-STATE until the peripheral responds with a low­
going ACK strobe. The ACK strobe enable~ the I NS8254 
port output buffers to drive the peripheral bus active 
during this strobe .time, The leading edge of ACK sets 
the i5BF and the trailing edge of ACK sets I NTR. The 
trailing edge of NWOS for a byte write to port A resets 
both OBF and INTR the same 'as in mode 3. 

Writing ,to the MOR to define mode 4, operation will 
automatically initialize both OBF and INTR high such 
that the INS8254 will be expecting the first strobed 
operation to take place, provided IE .is set to a "1." 
If not, INTR will not be initialized high. 

Handshake Status - Mode 4 

Initializing Strobed Output - Mode 4 

'Handshake status control signals OBF and INTR will be 
reset low by a CP-U STORE instruction only if it is 
addressed to port A as a parallel write. A parallel read or 
any bit operation to port A will. 'not affect handshake 
status. A word read or write to port B will not affect 
handshake status either, since PB6 and PB7 are masl<ed 
from word; writes to port B when port A is in any of its 
strobed mod~s. Itis possible, however, to override OBF 
or IE by an appropriate bit write to PB6 or PB7, respec­
tive,ly. 

To initialize for mode 4 operation, the,MOR must have 
"1s" written into bits 5, 6, and 7, The OORA must have 
"1 s" written into it to identify the bits of port A which 
will function in mode 4. The OORB must have a "0" in 
bit 7 and a "1." in bit 6. 

'AS--j .' j-'AH=1 

IVALIO AD~RESS 1 Xr -----..------

I I '_I I 

AD6-ADO 

, t'CS" , ,'CHI-

~ANOCS1~ 'I :: I ~r-------
__ ..... -I'oS/- . -l 'DH r-

DATA BUS X 1 VALI~:OATA 1 ~~-------------

NWoS----tJ~'-'-----
I " ' 

INTR(OUTI ___ -----.:: j~, J~,AO I,' 'I-I 
OBF (OUTI = PB6 ~ ~ 

, ~-, .ACW, 
--------------~--~tI,~------------~! Y 

ACKUN) = PB1' . 

-l 'PE t= =I 'PD r-
. S HI·Z , _.1 ). HI·Z 

PERIPHERALBU .---:--:------':""----~-'""'--:-_;. VALIDDAT~ (----

Figu";' 12. Strobed Output with TRI.sTATE Mod. 4 Timing 
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- SIN - SOUT 
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_Fl 

_F2 

SC/MP·II 
AOOO - A006 16·81T I/O 

AOOO - A010 ADO - A06 
+5 V 

AOll 
CSI 

~ PA 10 -71 

~ 
ill 
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NROS NRDS 
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NWDS NWDS 
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0810 -7) 0810-7) 

NRST NRST 

+ f RESET 

ADIO~ OUT (0 ~ 7) 

A 10-91 256 
TO 

ADll 2048 
CSi BYTE ROM 

NRDS CSi 

Figure 13. Typical Application - Three*Chip SC/MP Family System 
with 22 Bits of I/O and Up to 2048 Bytes of ROM. 
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Figure 14. Typical Application - INS8080 System with 16 Bits of 
I/O and up to 2048 Bytes of ROM. 
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Physical Dimensions Inches/Millimeters. 

0.032 
(D.all) 

,AD 

0.062 

{1.~~~.~ 

2.020 
(51.J08) 

MAX 
0.520 - :L

1 
0.590 

(14.986) 

~~~~;;;n;;n;;n;;r'j 

40·Lead Ceramic Oual·in·Line Package (01 

PIN NO. llNDENT ~ 
(13.970,(1.127) 

~~7Fr.T~=r.FT.~7Fr.r~g~~"~,,~,~,~,,fT,"~~"~"rT.,~,~,,~,,~a~~ 
0.030 

0.060 (0.162) O.OSIJ 

' .. __ ~.OO_O'6."_ .. _-.J (1.524~ M.AX. ~. 0.210) !1l0±O.005 C (15.240-15.748) -1 t J. (3.302 ±O.12l) 

~ . = ... ~;'5 1- '..~ 
f .'.015 -~iD.229-iill" I ' --l- ,0.020 
I 0.625 -0.015 I 0.075 '0.015 I I I·. D.WO II 0.018,0.003 0125 (D.50B) r--- h~~~-;;+O.6J5)--- ~TaU-- -- -- I (2.540) --- ---(0.451 '.0.076) (3:175) MIN 

I \ -0.381 TVP MIN 

40·Lead Plastic Oual·in·Line Package (NI 

Ordering Information 
The INS8254 may be ordered through the local National Semiconductor sales representative or by contacting our 
world or internatio,nal headquarters listed below. 

Hatlonal Semiconductor 
Corporation 
2900 Semico'nductor Drive 
Santa Clara, California 95051 
Tel.: (406)737-5000 
TWX: (91O)'339c9240 

National SemIconductor GmbH 
8000 Mlinchen 21 , 
Eisenheimerstrasse 61/2 
West Germany 
Tel.: 089/9 15027 
Telex: 05-22772 

For "N" Package: INS8254N 
For "0" Package: I NS82540 

NS Internallonallnc., J.p.n 
Miyake Building 
1-9 Votsuya, Shlnjuku-ku 160 
Tokyo, Japan 
Tel.: (03) 355-3711 
TWX: 232-2015 NSCJ-J 

Nallonal Semiconductor 
(Hong Kong) Ltd. 
8th Floor. 
Cheung Kong ElectroniC Bldg 
4 Hing Yip Street 
Kwun Tong 
Kowloon, Hong Kong 
Tel.: 3-411241-8 
Telex: 73866 NSEHK HX 
Cable: NATSE~I 

NS Electronics 00 Brasil NS Electrpnlcs Ply. ltd. 
Avda Brigaaeiro Faria- lima 844 Cnr. Stud Rd. & Mtn. Highway 
11 Andar Conjunto 1104 Bayswater. Victoria 3153 
Jardim PauHstano Australia 
Sao Paulo, Brasil Tel.: 03-729-6333 
Telex: Telex: 32096 

1121008 CABINE SAO PAULO 

National does flat assume any responsibility for use of any circuitry described: no circuit patent licenses are implied, and National reserves the right, at any time without notice, to change-said circuitry. o -114 '. 


