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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. ’(PA3 — [ ~ 40] — PA.
This device is fabricated using silicon-gate CMOS tech- INPUT/OUTPUT | PAz o~ [2 39 — PAs | INPUT/OUTPUT
nology for a single supply voltage. This LSl is a simple input ORT A QPA‘ — 13 38] < Pag | PORT A
and output interface for TTL circuits, having 24 input/output (PAo — [4] 37] HP_A?J
pins which correspond to three 8-bit input/output ports. READ S‘E‘E’g&ﬁf’“ E % *~ WR WRITE INPUT
Tcs—[8 35| «— RESET RESET INPUT
FEATURES <ov) ano 7] < 33 HDD"
® 24 programmable /O pins poRT ADDRESS | A1 — [E] o 33 — 0
: INPUTS| . 3] < 2] —D:
® Single 5V supply voltage pe @ &
® TTL-compatible |5, =2.5mA (max.) (pC; — [ 9] 3]+ Ds | g1-DIRECTIONAL
. . . PCs +— ] o [30] «— D | DATA BUS
® Direct bit set/reset capability <>" .
® [mproved DC driving capability Egs l[% v 29 — gs
® Improved timing characteristics INPUT/(BP);F;_UE Pcd Iﬁ o % DE
® Fully compatible with MELPS85, MELPS86, MELPSS8 PC“H [3 = V7 )
. . [Nt ce (BV
microprocessor series pCo o [T 5] — ps,
PCs— 24} — PB
APPLICATION . E - PBE INPUT/QUTPUT
Input/output ports for MELPS85, MELPS86, MELPS88 mic- IUTIOUTRUT {PB . 7 — PBl PORT B
roprocessor PBy e E 21 — 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 1/0O 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-level reset input (RESET)
clears all internal registers, and all ports are set to the input
mode (high-impedance state).
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CMOS PROGRAMMABLE PERIPHERAL INTERFACE

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
B Vee ”mw;siupply voltage ;Oi.iérv?r \%}
Vv, o ‘Wlnpul voltage With respect to GND —0.3~Vce+0.3 v
Vo Output voltage —0.3~Vce+0.3 v
Topr Operating free-air temperature range —20~75 C
Tstg Storage temperature range - ~65~150 T
RECOMMENDED OPERATING COND|T|0NS (Ta=—20~75C , unless otherwise noted)
Limits
Symbol Parameter Unit
Min Nom Max
Vee Supply voltage 7 4.5 5 5.5 \Y
GND Supply voltage i \Y
ELECTRICAL CHARACTERISTICS (1,=—20~75C, Vo=5V+10%, GND=0V, unless otherwise noted)
Limits
Symbol Parameter Test conditions — Unit
Min Typ Max
Viu High-levél input voltage 2.0 Vece v
Vi Low-level input voltage 0 0.8 | v
Vou Output high voltage lon=—400u A 2.4 :r v
Vou Output low voltage loL=2.5mA 7 0.45 | \
loH High-level output current (Note 2 } GND=0V, Vou=1. 5V,77F7%Ex-|————;500 —1 —4 mA
lce Supply current from Veo EENQE?D:\ICJ\?'B&F:;?:::VCC 10 wA
(" High-level input voltage GND=0V, V=V¢¢ 7 +10 LA
I | Low-level input voltage GND=0V, V=0V *+10 A
loz ; Off-state output current GND=0V, V/=0~V¢¢ *10 ﬁA o
Ci Input capacitance Vii=GND, f=1MHz, 25mVrms T3=25C . 10 ; bF
Civo l Input/output terminai capacitance Vi,oL=GND, i=1MHz, 25mVrms, T,=25T : 20 { pF 4‘
Note 1. Current flowing into an IC is pasitive, out is negative,
21 ltis valid for any 2dinput/output pins of PA, PB and PC.
TIMING REQU'REMENTS {Ta=—20~75C, Vcc=5VE10%, GND=0V, unless otherwise noted)
Allernative Limits
Symbol Parameter Test conditions Unit
symbol ! Min Typ Max
twir: Read puise width trr i 200 ns
tsuipe-R) Peripheral setup time before read tm 0 ns
thir-PE) Peripheral hold time after read thr ns
tsuta-r) 1 Address setup time before read tar 0 ns i
thema | Address hold time after read tha 0 ns
Write pulse width tww 200 ns
tsumq—;;ﬂ— : Data setup time before write tow 100 ns |
thiw-pa) Data hold time after write two 0 ns
tsua-w) Address setup time before Qrile taw 0 ns
thiw-a) Address hold time after write twa N 0 ns
twiack) Acknov‘vledge pulse width tax | 300 ns ]
twisTa) Strobe pulse width tsr 350 ns
tsuire-ste)| Peripheral setup time before strobe tps 0 ns
th(sTte-pe) | Peripheral hold time after strobe 7 ton 150 ns
toirw) Read/write cycle time _ trv 7 850 ns




CMOS PROGRAMMABLE PERIPHERAL INTERFACE

SW|TCH|NG CHARACTERISTICS {Ta=—20~75C, Vcc=5V*+10% , unless otherwise noted)

Alternative Limits
Symbal Parameter Test conditions Unit
symbaol Min Typ Max
tezx(r.0Q) Propagation time from read to data output tro 170 ns
texz(R-0Q) Propagation time from read to data floating {Note 3 ) tor 10 100 ns
teuLiw-pe) 3
Propagation time from write to output twe 350 ns
tF'LH(W—F‘E)
teLntsteasr) | Propagation time from strobe to IBF flag tsis 300 ns
leLHisTe-inTR) | Propagation time from strobe to interrupt tor 300 ns
tonLtpNTR) Propagation time from read to interrupt tair C_ =150pF 400 ns
tonLirigr) | Propagation time from read to IBF flag tris 300 ns
teLiwantR) | Propagation time from write to interrupt twir 450 ns
teri(w.osry | Propagation time from write to OBF flag twon 650 ns
loLHiack.cer) | Propagation time from acknowledge to OBF flag tace 350 ns
lpLH(ack-inTR) | Propagation time from acknowledge to interrupt ta 350 ns
tezxiack.re) | Propagation time from acknowledge to data output tan 300 ns
texziack-re) | Propagation time from acknowledge to data floating (Note 3 )| txp 20 250 ns
Note 3. Test conditions are not applied.
4! A.C Testing waveform 2.4
Input pulse level 0.45~2, 4y % 8 0.8
Input pulse rise time 10ns 0.45 = -
Input pulse fall time 10ns
Reference level input Vig=2V, V, =0.8v

Output Von=2V, Vo =0. 8V




CMO0S PROGRAMMABLE PERIPHERAL INTERFACE

TIMING DIAGRAM

Data bus read operation

twir)
RD N 7
tsu(a-r) th(r.a)
TS, Ag A
tezx(n-pa) N texz(R-Da)
Data bus write operation
fe— twow) 3|
"
WR
tsuta-w) L thiw-a)
TS, Ap, A
L tsutpa-w) thiw-paq) |
Dg~D>
Mode 0 Port input
RD
tsu(pPE-R) th(r-pe)
PORT INPUT
Mode 0, 1 Port output
WR \
teHL(w-pE) .

™ tepow-ee)

PCRT OUTPUT




CMOS PROGRAMMABLE PERIPHERAL INTERFACE

Mode 1 Strobed input

tw(st!

=8 \t Z

teLH{STRAIBF)

IBF ]

teHL(A-1BF)

s — o

I
\' 4

RD
tpHL(A-INTR)
tpLH(STB-INTR)
INTR
th(sre-PE) e
tsucpe-sTa)
-
PORT INPUT
N
Mode 1 Strobed output
tw(w) |
e g~

\ i
WR e
\ teHL(W-08F) tPLH(ACK-0BF) |

twiack!

tPHL(W-INTH) tF‘LH(ACK—INTR)

INTR =
tenLiw-pE)
toLHiw-PE)

-
PORT OUTPUT
-




CMOS PROGRAMMABLE PERIPHERAL INTERFACE

Mode 2 Bidirectional

terL(w-oBF)

= P
K 7
o /
teLH(ACK-0BF)
. L
( v
INTR
TN
twiack)
' =
ACK \
twiste)
£ T
STB
trLHisTR-IBF)
IBF
teLH(R-1BF)
T
RD
th(sTa.pe} tezx(ack-peE) tpxziack-PE)
tsu(pe-sTa) N

PORT A / /7 - ]
ik 7/

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



