NEC uPD8243/H
INPUT/OUTPUT EXPANDER

NEC Electronics Inc. FOR ,PD8048 FAMILY
Description Pin Configuration
The uPD8243 and uPD8243H input/output expander is
directly compatible with the uPD8048 family of single- :f: E ; - :; g :;"
chip microcomputers. Using NMOS technology the pe O 3 221 o3
#PD8243 provides high drive capabilities while re- (2% P 21 [ ps,
quiring only a single +5 V supply voltage. P35 r 2P

. X tss g 19 rs
The xPD8243 interfaces to the uPD8048 family through a proc 7 8 1hoes
4-bit /O port and offers four 4-bit bidirectional static /O psdes Y% yrhee
ports. The ease of expansion allows for multiple Lcrys 18P P7,
uPD8243s to be added using the bus port. P2 O 10 I

P2y 1 1“Ren
The bidirectional I/O ports of the uPD8243 act as an ex- GND [ 12 B
tension of the /0 capabilities of the PD8048 micro- 83003799
computer family. They are accessible with their own
ANL, MOV, and ORL instructions. Pin ldentification
Another version, uPD8243H, has less total output  Ne. Symbol Function
current sir)kir:g capability than uPD8243 but is other 55 P5,—P5; 4-bit1/0pan 5
Wise identical. 25 Pag-Pd 4-bit170 port 4
Features 6 cs Chip select input
C1 Four4-bit 1/0 ports ! PROG Clock input
O High output drive 811 P2g-P23 4-bit /0 CPU interface port 2
D) Logical AND and OR directly to ports 12 GND Ground
{1 Compatible with indus.try standard 8243 13-16 P70-P73 4-bit1/0 part 7
O Direct extension of resident uPD8048 1/ O ports 7 PoPE 701170 006
O Fully compatible with xPD8048 microcomputer 03 po
family 24 Voo +5 V power supply
O NMOS technology
O Single +5V supply Absolute Maximum Ratings
Ta=25°C

Ordering Information Power supply valtage, Vpp (to ground) —0.5t0 +7V
:::l!m Package Type Operating temperature, Topy Oto +70°C
PDB243C 24-pin plastic DIP Storage temperature, Tgrg -65t0 +150°C
HPD8243HC 24-pin plastic DIP Power dissipation, Pp 1ow

Comment: Exposing the device to stresses above those listed in Abso-
lute Maximum Ratings could cause permanent damage. The device is
not meant to be operated under conditions outside the limits de-
scribed in the operational sections of the specification. Exposure to
absolute maximum rating conditions for extended periods may affect
device reliability.
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Pin Functions
P2¢-P23 (Port 2)

A 4-bit bidirectional port which contains the 1/0O port
address and instruction code on a high to low transition
of PROG. During a low to high transition of PROG, port 2
contains either the data for a selected output port if a
write operation, or the data from a selected output port
{before a low to high transition) if a read operation. Data
on port 2 may be directly written, read, ANDed, or ORed
with previous data.

P4g-P43(Port 4)

A 4-bit 1/O port. May be programmed for input (during
read), low impedance latched output (after write), or
high impedance (after read).

P5¢-P53 (Port 5)

A 4-bit 110 port. May be programmed for input (during
read), low impedance latched output (after write), or
high impedance (after read).

P6o-P63 (Port 6)

A 4-bit 1/O port. May be programmed for input (during
read), low impedance latched output (after write), or
high impedance (after read).

Block Diagram

P7y-P73(Port7)

A 4-bit I/O port. May be programmed for input (during
read), low impedance latched output (after write), or
high impedance (after read).

CS (Chip Select)

Chip select input. A high on CS inhibits any change of
output or internal status.

PROG (Clock Input)

A high to low transition on PROG indicates that the op-
code and the addressed port information are available
on port 2. A low to high transition indicates that data is
available on port 2.

Ground

Ground.

Vpp (Power Supply)
+5V power supply input.
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DC Characteristics AC Characteristics
Ta=0°Cto +70°C;Vpp= +5V +10% Ta=0°Cto +70°C, Vpp= +5V +10%
L Tost _ﬂ__ Tost
Parameter Symbol Min Typ Max Unit Condltions Parameter Symbol Min  Typ Max Unit Conditions
Input voltage Vi 2 Vpp+0.5 V Code valid ta 100 ns 80 pF load
high before PROG
Input voltage V. -05 +08 v Code valid after 1g 60 ns 20 pF load
low PROG
Outputvoltage Vo 2.4 V. lgy=—240uA Data valid before tc 200 ns 80 pF load
high (port 4-7) PROG
Outputvoltage Vouz 2.4 Vo lgy=-100pA Data valid after  tp 20 ns 20 pF load
high (port 2) PROG
Output voltage Vo4 045 Vg =5mA, Port 2 floating  ty 0 150 ns 20 pF Ioad
low (port 4-7) (Note 1) after PROG
Output voitage  VgL» 1 Vo g =20mA PROG negative 700 ns
low (port 7) pulse width
Output voltage Vg3 045 Vg =0.6mA Ports 4-7 valid  tpg 700 ns 100 pF load
low (port 2) after PROG
Sumotallly, g 100 mA (8243)5mA Ports 4-7 valid  tp 100 ns
irom 16 outputs each pin before / after
(Note 1) PROG
80 mA  (8243H)5mA Port 2 valid after tacg 650 ns 80 pF load
each pin PROG
Input leakage Iy 4 -10 20 A Viy=VpptoOV CS valid Ies 50 ns
current (port before / after
4-7) PROG
Input leakage i1 =10 10 WA Viy=Vppto 0V
current (port 2, urrent Sinking Capabilit
TS, PROG) c - g Capability
Vop supply Iop 10 16 mA
current \\
2 100 N
Note: £ ~N
(1) Refer to graph of current sinking capability. E \
f o
3 50 \\
£ N
@
§

[}
012345678910111213“1516

Maximum Sink Current At Any Pin (Vo_ = 0.4V)
Maximum Ip. Worst Case Pin In mA.
Note:
This curve plots the guaranteed worst case current sinking capability
of any I/0 port line versus the total sink current of all pins. The
uPDB243 is capable of sinking 5mA (for Vo = 0.4 V) through each
of the 16 1/ O lines simuitaneously. The current sinking curve
shows how the individual 1/0 line drive increases if all the 1/0
lines are not fuily loaded.
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Timing Waveform
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Functional Description

The /O capabilities of the uPD8048 family can be
enhanced in four |/O port increments of 4-bits each
using one or more xPD8243's. These additional 1/O lines
are addressed as ports 4-7. The following lists the
operations which can be performed on ports 4-7.

Logical AND accumulator to port
Logical OR accumulator to port
Transfer port to accumulator
Transfer accumulator to port

Port 2 (P29-P23) forms the 4-bit bus through which the
uPD8243 communicates with the host processor. The
PROG output from the uPD8048 family provides the
necessary timing to the uPD8243. There are two 4-bit
nibbles involved in each data transfer. The first nibble
contains the opcode and port address followed by the
second nibble containing the 4-bit data. Multiple
1PD8243’s can be used for additional 1/0. The output
lines from the uPD8048 family can be used to form the
chip selects for additional uPD8243’s.
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Power On Initialization

Applying power to the uPD8243 sets ports 4-7 to the
high impedance mode and port 2 to the input mode. The
state of the PROG pin at power on may be either high or
low. The PROG pin must make a high to low transition in
order to exit from the power on mode. The power on
sequence is initiated any time Vpp drops below 1V.
Table 1 following shows how the first 4-bit nibble of a
data transfer instruction is decoded.

Table 1. Port 2 Instruction Decoding

P23 P2, InstructionCode P2, P2,  AddressCode
0 0 Read 0 0 Port 4
0 1 Write 0 1 Port §
1 0 ORLD 1 0 Port 6
1 1 ANLD 1 1 Port 7

For example, an 0010 appearing on P23-P2q,
respectively would result in a read of port 6.
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Read Mode

There is one read mode in the uPD8243. A falling edge
on the PROG pin latches the opcode and port address
from input port 2. The port address and read operation
are then decoded causing the appropriate outputs to be
high impedance and the input buffers switched on. The
rising edge of PROG terminates the read operation. The
port (4, 5, 6, or 7) that was selected by the port address
(P21-P2g) is returned to the high impedance mods, and
port 2 is switched to the input mode.

Generally, in the read mode a port will be an input and in
the write mode it will be an output. If during program
operation, the uPD8243's modes are changed, the first
read pulse immediately following a write should be
ignored. The subsequent read signals are valid.
Reading a port will then force that port to a high
impedance state.

Write Modes

There are three write modes in the uPD8243. The MOVD
Pp, A instruction from the uPD8048 family writes the
new data directly to the specified port (4, 5, 8, or 7). The
old data previousiy latched at that port is lost. The
ORLD Pp,A instruction performs a logical OR between
the new data and the data currently latched at the
selected port. The result is then latched at that port. The
final write mode uses the ANLD Pp, A instruction. It
performs a logical AND between the new data and the
data currently latched at the specified port. The resultis
latched at that port.

The data remains latched at the selected port following
the logical manipulation until new data is written to that
port.
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