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8243
MCS-48 Input/Output Expander

The Intel 8243 is an input/output expander designed specifically to provide a low cost means of I/O
expansion for the MCS-48 family of single chip microcomputers. Fabricated in 5 volts NMOS, the
8243 combines low cost, single supply voltage and high drive current capability.

The 8243 consists of four 4-bit bidirectional static /0 ports and one 4-bit port which serves as an
interface to the MCS-48 microcomputers. The 4-bit interface requires that only 4 1/O lines of the 8048
be used for I/O expansion, and also allows multiple 8243’s to be added to the same bus.
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or Rochester wafers recreated fromthe | . qualified Suppliers List of Distributors (QSLD)
original IP. All recreations are done with « Rochester is a critical supplier to DLA and
the approval of the OCM. meets all industry and DLA standards.
Parts are tested using original factory Rochester Electronics, LLC is committed to supplying
test programs or Rochester developed products that satisfy customer expectations for
test solutions to guarantee product quality and are equal to those originally supplied by
meets or exceeds the OCM data sheet. industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.
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intel
8243
MCS-48® INPUT/OUTPUT EXPANDER

B Low Cost N 24-Pin DIP
B Simpie Interface to MCS-48% m Single 5V Supply
Microcompulers M High Output Drive
B Four 4-Bit VO Poris B Direct Extenslon of Resldent 8048 /O
B AMND and OR Directly to Ports Forts

The Intel® 8243 is an input/oulpul expander designed specifically to provide & low cost means of 1I/0
expansion for tha MCS-48% family of single chip microcomputers, Fabricatad in 5 volts NMOS, the 8243
combines low cost, slngle supply voltage and high drive current capability.

The 8243 consists of four 4-bit bidirectional static 1/0 ports and one 4-bit pert which serves as aninterface 1o
the MCS-48 microcomputers. The 4-bit interface requires that anly 4 1/0 lines of the 8048 be used for 110
expanaion, and also allows multiple B243's to be added to the same bus.

The 10 ports of the 8243 serve as a direct extension of the resident I/0 facilities of the MCS-48 microcomputers
and are accessed by their own MOY, ANL, and DAL instructions,
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Table 1. Pin Descriplion

Symbol | Pin Ma. Function

PROG 7 Clook Input, A high %o low transi-
tion on PROG signifies that ad-
dress and contral are available an
F20-P23, and a low to high tranei-
tlan signifias that data i available
an F20-PE3.

Chip Select Input. & high on CF
inhibite any change of output or
intarnal status.

Four {4} bit Bi-directional port con-
tains the addrass and conbrol bits
on @ high 1o low transition of

l

F0-pE3 | 11-B

sition contalns the data for a sed-
aciad oulput port if & write apera-
| 1iogn, ar the data frém & selesiad

port before the low o high trangi-
|tinn il & read aparation,

2 valt supply.

GND 12
P40-F43 [ 2-5
PEO-PS3 11, 23-21 | May be programmad 1o be input
PRO-PE3 | 2017 | (during read). low impadance
PTO-PT3| 1316 |latched oulput (atter writa), or & tri-
atple (after raad). Data on ping
F20-F23 may be directly writben,
AMNDed or ORad with previous

! data.

Voo 24| +5 volt suppty

| FROG. During a kow 1o high tran- |

Fouwr {4} bil pi-directional /0 ports, |

FUNCTIONAL DESCRIPTION

General Operation

The B243 contalns four 4-bit 170 ports which samve
as an extension of tha an-chip YO and are ad-
dressed as ports 4-7. The foflowing operations may
be performed on these ports:

& Transfer Acoumulator 1o Par.
#* Transfer Fort 1o Accumuwiator,
= AND Accumulator fo Post,
* ORF Accumulator to Porl.

All communication between the 8048 and the B243
coours awver Port 2 (P20-P23) with timing provided
by an oulput pulse on the PROG pin of the procés-
sor. Each transfer consists of two d-bil nibbles:

The first containing the “op code” and port address
and the second contalning the actual 4-bits of data,
# high 1o low transition of the PROG line indicales
thai address is present while a low 1ohigh transition
indicates the presence of data. Additional 8243's
may be added to the 4-bit bus and chip selected
using additional output lines from the BO48/8T48/7
BO35,

Power On Initialization

Imitial spplication of power to The device loroes
inputicutput ports 4, 5, 6, and 7 to the iri-state and
port 2 to the input mode, The PROG pin may be
either high or low when power is applied. The first
high to low transition of PROG cauvses device to
axit power on mode. The power on sequends is
initiated It VCO drops below 1V,

Address instruction
P21 P20 Code P23 P22 Code
o 0 Pord a0 Read
o1 Far & a1 Wrile
i 0 Parl B 1 0 OALD
i1 Fort T 1 1 ANLD
Write Modes

The devics has thres wrile modes. MOVD Pi, A dir-
actly wriles new data into the selected port and old
data is lost ORLD Pi, A fakes new data, OR'e i1 with
the old data and then writesit to the port. ANLD P, A
takes new data, AND'S it with the old data and then
writes il o {he port. Opergtion code and port ad-
dress ere latched from the input part @ on the high
o low trangition of the PROG pin. On the low to high
transition of PROG data an port 2 |s tranaferred to
the lagic block of the specifled output port.

After the logic manipulation is performed, the data
g latched and outputed. The old data remains
latched until new valid oulputs are enterad,

Aead Mode

The davice has one read mode. The operation coda
and port address are latched from the input pert 2 on
tha high to low transition of ihe PROG pin. As soon
as the read operation and porn address ara decoded,
the appropriate outputs are tri-gtated, and the input
buffers switched on, The read operation is termina-
ted by a low to high trangition of the PROG pin. The
porl (4, 5, & or T) inat was selected is swiiched o the
tri-atated mode white port 2 is returned (o tha input
rrcda

Bormally, a port will e in an cutpul (write mode) of
input {read modal. Il moges ara changad during
agperation, the first read following a write showld
be ignored; all ioliowing reads are valid, This ig 10
allow the external driver an the port to settle after
the first read instruction removes tha low impéd-
ance drive from the 8242 gulpul. A read of any pon
will lsave that port Ina high Impedance sfate.

PR A3
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ABSCLUTE MAXIMUM RATINGS"

Ambiant Temperature Under Bias ........ 0%C o T0°C
Storage Temparature . ....... e -85 5 o 1507 G
oltage an Any Pin

With Respeot to Ground ..ol D5 to+7V
Powar Dissipation .......... e 14

*WOTICE: Siresses above rhose Naled undar “Absoiute
Maximum H’lr.l'l'lg!'"ﬂ'lﬁf CELES parmanant damaga fo ihe
dawige. This is a siress rating anly 8nd funcliional opara-
Haw of the device af thess or any othaf coAdilions abova
thosa indicatad (n the oparafional seclions of this specili-
cabiogn s nod impied. Exposure 19 Sbsofula maximum
rafing conditiors for axtended pariods may affec! device
rligbiiiny.

D.C. CHARACTERISTICS 7v,=0°Cto70°C, Voo =8V 10%
Tesl
Symbal Paramater Min. | Typ. | Max. | Unita Conditions
WIL Input Low Voltage 15 as | v
WiH Input High Voltage 2.0 VoG0S ')
VoL Outpul Low Valtage Poris 4-7 0.48 W oL = 4.5 mA~
VoL Cutput Low Violtage Port 7 |1 ¥ 1aL = 20 md
VM1 Cutpul High Voltage Ports 4-7 24 Yy 0 = 240uM
hiL1 Inpul Leakage Ports 4-7 -10 20 wh Vin = VCC to OV
liLg Input Leakage Pori 2, C5. PROG -10 . i Vin = Voo 1o OV
WioLa Dutput Low Veltage Part 2 A8 L IOL - 0.6 mA
(Fl VoG Supply Surrgnt 10 &1 s
VOHz | Oulput Voltags Port 2 24 B IOH = 00sA |
| or | Sum of all 1oL from 18 Quiputs T2 maA 4% ma Each Pin
"Eoo following graph for addilicnal sink curremt capability
A.C. CHARACTERISTICS 7Ta=0"Cte 70", Voo =6V 10%
Symbol | Parameter Min. | Max. | Unitzs |  Test Conditions
i L& Cooda Valid Balere PROG 103 ns | A0 pF Load
] Code Vakid aAftar PROG &0 na 20 pF Load
[ Deata Valid Balore PROG 200 | ns B0 pF Load ]
o Dafa Valid Alter PROG 20 fid | 20 pF Load
ti Fropating Atftgr PROG ] 150 ns 20 pF Load
LK FROG Megative Pulse Width 700 ns L
i) =5 Valld Baforad After FROG - na
PO Porte 4-7 Valld Aler PROG 700 ] 100 pF Load
tILP1 Pare 4-T Valid BHW"‘WE_ 100 n§
| tacc | Port2 valid Afer PROG B 850 na B0 pF Lead
2]
3 ¥ ]
:> TEST BOIHTE <
am T
L]
S-f51 AT R0 R 3
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Sink Capabliity Example: This axample shows how the use of the 20 ma

The 8243 can sink 5 mA @ 45V o each af its 18 1/0
linag simultanacusly. If, however, all lines are not
sinking simultaneously or all lines are not fully
loaded, the drive capability of any individual line
INCreases a4 is shawn by the accompanying curve,

For example, If only 5 of the 16 lines are to sink
currant at one time, the curve shows thal each of
thosa & lines is capable of slnking 9 mA @ 45V (il
any lings are-{o sink 9 ma the total 1OL must not
axcand 45 ma or five B mA loada).

Exampiac How many ping can drive 5 TTL keads (1.6 ma)
assuming remaining pins &re unloaded?

IgL=Sx18mi =808 mA
ehoL = B0 mA from curva
# pins = B0 mA + B mASpin = 7.8=T

In this cags, 7 lines can sink B maA lor & 1atal of
SE8maA, This lsavas 4 mA sink current capability
whioh gan e diviged in ARy way among the
rafmaining 8 170 linas of ihe 8243,

sink capability of Port 7 affects the sinking
capability of the ather LD lines.

An 8243 will drive tha following loads simul-
fnnaously,

2 lads — 20 ma @ 1V (part T oniy)
8 loads—4 mA @& 45Y

8 loade— 5.2 ma & 48V

I5 this within the spacified [imits?

SOl = [2x20)+ (8 xd)+ (6 x 32 =912 ma,
From the curve: for QL = 4 mA, slOL =~ B3 s,
gince 81.2 mA < 83 mA the loads are within
spacilied limits.

Althaugh the 20 ma @ 1V lopds are used in
calculating «lOL. it is the largest currant re-
quired @ 45 which detarmines the maximum
allowabbe QL.

MOTE: A0 iD 50K LD pullup msised 1@ -5V should be sdded ko B243 culputs when driving 1o 8V SMOS direcily,
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