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DESCRIPTION
This is a family of general-purpose programmable input/ PIN CONFIGURATION (TOP VlEW)
output devices designed for use with the 8/16-bit parallel
CPU as input/output ports. [ PAs «— [T] ~ 40 — PA.
This device is fabricated using silicon-gate CMOS tech- | wpurigyreur | P22+~ [2 39 — PAs | INPUT/OUTPUT
nology for a single supply voltage. This LSI is a simple input PORT A § PA— [3 38] «— PA; | PORT A
and output interface for TTL circuits, having 24 input/output {PA s [4] 371 HP_A?J
pins which correspond to three 8-bit input/output ports. READ 'NPU(T:T?"D“ G 36 -— WR WRITE INPUT
CHIP SELECT 5 — [E] [35] «— RESET RESET. INPUT
FEATURES oveno  [T] -
® 24 programmable I/0 pins porT aopress [ A1 — [E] cgn 33 01
k INPUTS | o, — [T] < 2 —o
® Single 5V supply voltage . @ ¢
® TTL-compatible |o,=2.5mA (max.) rpC; —~ I o 51 o5 , BI-DIRECTIONAL
) . . PCs — [[1] o [30] «— D | DATA BUS
® Direct bit set/reset capability o .
iy o PCs — [17] > 79 «— o;
® Improved DC driving capability PC & D - o
® Improved timing characteristics INPUT/(F)%‘IF;F;U& PC‘ Iﬁ o % DS
® Fully compatible with MELPS85, MELPS86, MELPSS8 oo, o A v7 v
. . [an cc
microprocessor series pC - [T e — Pe,
PC:— [I7 23] — PB;
APPLICATION e - v | ieuTioUTRUT
Input/output ports for MELPS85, MELPS86, MELPS88 mic- | weurioyteut] pg PORT B
porr 8 PB1 -~ 19 22 — PE,
roprocessor B, et 7] - P8, |
FUNCTION ' o - Outline 40P4
These PPls have 24 input/output pins which may be indi-

vidually programmed in two 12-bit groups A and B with
mode control commands from a CPU. They are used in three
major modes of operation, mode 0 , mode 1 and mode 2 .
Operating in mode 0, each group of 12 pins may be prog-
rammed in sets of 4 to be inputs or outputs. In mode 1, the
24 1/0 terminals may be programmed in two 12-bit groups,
group A and group B. Each group contains one 8-bit data

port, which may be programmed to serve as input or output,
and one 4-bit control port used for handshaking and interrupt
control signals. Mode 2 is used with group A only, as one 8-
bit bidirectional bus port and one 5-bit control port. Bit set/
reset is controlled by CPU. A high-ievel reset input (RESET)
clears all internal registers, and all ports are set to the input
mode (high-impedance state).

BLOCK DIAGRAM
- - - - - - - T
} 3D PA;
— 39 PAg
READ INPUT RD (5)
GROUP . GROUP 3 PAs
WRITE NPT TR B ] ] A 8 A 410 s:4 INPUT/OUTPUT
EAD/WRITE CONTROL * ng};‘ % P ‘PORT A
ADDRESS A — COSTRCOL || 8 7 3 PA,J‘
§ LOGI 0
INPUTS | 4 [ r PAy
: R GROUP A |9 PC;
RESET INPUT RESET () 4 PORT C 1) PCs
- l 7 (MOST SIGNIFI- 12 PC,
CHIP SELECT G§ ©® CANT 4 BITS) 3 PCa{\NpytsoUTRPUT
INPUT ! 8-BIT 1) PC;|PORT C
—>  GRoOUP B 3
b, ¢ INTERNAL A ot 19 PC,
05 G5 8 DATA BUS—7 LEAST SIGNIFI 19 PC,
a CANT 4 BITS) 14 PCo
Ds (29 [
i Dy (0 DATA BUS 1 A b
DATA BUS D, @3 BUFFER [ 8 PB;
4
D2 G 8 GROUP PB;
01 G GROUP 8 ) B8 PB4 | INPUT/QUTPUT
Do G4 - L] B + PORT B 20) PB3;{PORT B
CONTROL (8-BIT) PB;
o : 19 PB;
5V Vee 1® P8
{0v) GND ]
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ABSOLUTE MAXIMUM RATINGS

Symbot Parameter Conditions Limits Unit
7 Vee WWSVupply voltage —07.71:3~77 v
\A 7 ]nput voltage With respect to GND —0.3~Vcee+0.3 v
Vo Output voltage —0.3~Vee+0.3 \%
Topr Operating free-air temperature range —20~75 C
Tstg Storage temperature range 7 ~65~150 c

RECOMMENDED OPERATlNG COND|T|0NS (Ta=—20~75C , unless otherwise noted)

Limits
Symbol Parameter Unit
Min Nom ! Max
Vee Supply voltage 4.5 5 ‘ 5.5 \Y
GND Supply voltage 0 i \Y

ELECTRICAL CHARACTERISTICS (Ta=—20~75T, Vec=5V+10%, GND=0V, unless otherwise noted)

Symbol Parameter Test conditions — 77L|mns 4} Unit
Min Typ Max
Viu High-levél input voltage 2.0 Vee v
Vie Low-level input voltage 0 0.8 | \
Vou Output high voltage lon=—400A 2.4 § v
Vou. Output low valtage lo.=2.5mA i 0. 45 ) Vv
lon High-level output current (Note 2 ) GND=0V, Von=1.5V, Rsx1=;509 —1 —4 mA
lce Supply current from Vee CﬁigSDE?'ivd\:”Oi?h%?;?r?sd;Vcc. 10 uA
(. High-level input voltage GND=0V, V|=V¢c 7 +10 A
Lo | Low-level input voltage GND=0V, V=0V *+10 A
loz ; Off-state output current GND=0V, V|=0~V¢¢ *10 ,uA74
Cj Input capacitance Vi .=GND, f=1MHz, 25mVrms T,=25C ‘ 10 pF74
Civo l Input/output terminai capacitance Vi,oL=GND, {=1MHz, 25mVrms, T3=25C : 20 [ pF 4‘
Note 1. Current flowing into an IC is positive, out is negative.
21 Itis valid for any 24input/output pins of PA, PB and PC.
TIMING REQU'REMENTS (Ta=—20~75C, Voc=5Vt10%, GND=0V, uniess otherwise noted)
Aliernative Limits
Symbol Parameter Test conditions Unit
symbol ! Min Typ Max
twir) Read puise width tra ’ 200 ns
tsutpe-r) Peripheral setup time before read tin 0 ns
th(r-rE) Peripheral hold time after read thr 0 ns
tsuca-ry | Address setup time before read VtAR 0 ns |
?ﬁ(.;n | Address hold time after read tha 0 ns
tw;W; Write pulse width tww 200 ns
tsu(DQV,;.,)”" Data setup time before write tow 77100 ns |
th(w-na) Data hold time after write two 0 ns
tsuca-w) Address setup time before wﬁle taw o] ns
thiw-a) Address hold time after write twa N 0 ns
twiack) Acknov;ledge pulse width tax | 300 ns
T(s;s) Strobe pulse width tsr 7 350 ns
tsucpe-sTe)| Peripheral setup time before strobe tps 0 ns
th(ste-pe) | Peripheral hold time after strobe . ten 150 ns
tcirw) Read/write cycle time ) trv i 850 ns
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SWITCHING CHARACTERISTICS (Ta=—20~75C, Voc=5V+10%, unless otherwise noted)
Alternative Limits
Symbol Parameter Test conditions Unit
symbol Min Typ Max
tezx(r-DQ) Propagation time from read to data output tro 170 ns
texz(r.0a) | Propagation time from read to data floating (Note 3 ) tor 10 100 ns
teHL(w-PE) ]
Propagation time from write to output twe 350 ns
teLH(w-PE)
teLn(ste.r) | Propagation time from strobe to IBF flag tas 300 ns
tpLHisTeonTR) | Propagation time from strobe to interrupt | 300 ns
teni(r-ntr) | Propagation time from read to interrupt tair C_=150pF 400 ns
tonLtr-r) | Propagation time from read to IBF flag trie 300 ns
teniw-inTR) | Propagation time from write to interrupt twit 450 ns
teni(w.osrF) | Propagation time from write to OBF flag twos 650 ns
toniack-oer) | Propagation time from acknowledge to OBF flag taos 350 ns
" . tpLhtack-inTr) | Propagation time from acknowledge to interrupt tar 350 ns
tezxiack-pe) | Propagation time from acknowledge to data output tan 300 ns
texziack-pe) | Propagation time from acknowledge to data floating (Note 3 )| tkp 20 250 ns
Note 3. Test conditions are not applied.
4. A.C Testing waveform 2.4
Input pulse level 0.45~2, 4y 0.8
Input pulse rise time 10ns 0.45 C
Input pulse fall time 10ns
Reference level input Viu=2V, V, . =0. 8v
Output Von=2V, Vo =0.8V
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TIMING DIAGRAM
Data bus read operation

twir)

RD e —
tsu(a-r), thira)
CS. Ao, A

tezx(r-pa) | texz(a-Da)
Do~D; <<< #

Data bus write operation

[ twiw) 5|
A
" tsuta-w) | thiw-a)
TS, Ap A & <
e

tsu(pa-w) thiw-oa)

Do~D»

Mode 0 Port input

RD
tsu(pE-R) thir.pe)
PORT INPUT

Mode 0, 1 Port output

teHL{w-PE)
teLH(w-PE)

PORT OUTPUT
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Mode 1 Strobed input

twisTe)
ST8 \ Zk
X
teLn(sTe-18F)
A
'
IBF ] \
teuL(n-18F)
\ 4
RD \
teHLIA-INTR)
INTR
th(ste-PE) e
tsucpe-sTe)

- b

Mode 1 Strobed output

twiw) |
O
x j
WE e
\ IPHL(W-08F) tPLH(ACK-OBF)
OBF VS
twiack)
ACK Al -/
teHL(w-INTR)

INTR

tenL(w-pe)

teLmiw-PE)

PORT OUTPUT
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Mode 2 Bidirectional

teHL(w-0BF)

o]
o]
T

teLniack-0BF)

/ﬁ

-7\ /

twiack)
ey v
—
o \
twiste)
. -
STB
teLH(sTB-1BF)
|BF
tPLH(R-lBF)
\ th(sTa-PE) tezx(ack-pE) texz(ack-pE)
SU(PE-STB)
- 3 r N \\
PORT A / /g N
ik 4 /)

Note 5. INTR=IBF - MASK - STB - RD + OBF - MASK - ACK - WR
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