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M66500SP/FP

DESCRIPTION

The M66500SP/FP is a large-scale integrated circuit chip
for programmable high-speed 1/O interface, manufactured
using a Bi-CMOS process and is suitable for 8-and 16-bit
high-speed CPU 1/0 ports. The device is operated by a
single 5V power supply and consists of three sets of 8-bit I/
O ports, two sets of 8-bit high-withstand voltage output-only
ports, and one 4-bit input-only port.

FEATURES

170 expandable up to 44 bits

No-wait direct connection with 12MHz CPU

Output pattern write in the input mode

Output pin state read from CPU

Transistor array drive

16-bit high-withstand voltage output-only port, 35V and
48mA*

TTL input level at CPU-side pin

® CMOS-level Schmitt trigger input for 1/0 pin

APPLICATION
170 port expander for microprocessors M37450, M37700
and M5L8085.

FUNCTIONAL DESCRIPTION
The M66500P/FP is a high-speed general-purpose prog-
rammable I/0 expander that can be directly connected to
high-speed CPUs with 0 wait states. The device consists of
three sets of 8-bit 1/0 ports (ports A, B and C), two sets of
8-bit high-withstand voltage output-only ports (ports E and
F), and a 4 bit input-only port G. These 1/0 ports can be
programmed as input or output ports.
Ports A, B and C consist of CMOS circuits and are capable
of driving transistor arrays with loy = — 2.5mA and lo. =
2.5mA.
Ports E and F are high-withstand voltage, high-current-
drive, bipolar open collector outputs. Ports G is an input-
only port with hysteresis input.
Port C can be divided into a pair of 4-bit I/Q ports. Any bit
can be set or reset if the port is originally set for output.
if the reset input {RESET) becomes high-level, output-only
ports E and F enters a high-level output disable status, 1/0
ports are set to input mode, and all other ports enter the
high-impedance state.

* . lg_ of the M66500FP is 24mA.
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PIN CONFIGURATION (TOP VIEW)
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BLOCK DIAGRAM
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Vo= 35V
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Port A (8 bits) [0 ';2; 170 Port A
:—_:8 PA2 lor=2.5mA
H l<——>() paA1 lon=—2.5mA
‘——’? PAG Schmitt input
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. 4
Write control input WR PC7
Port C (High- PC6
A2 Read/Write order 4 bits) PCS
e PC4
Port address input{ A1 control circuit | /O Port C
\
AQ lou=2.5mA
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Reset input RESET Port C (Low- PC2 Schmitt input
order 4 bits) PC1
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1
Chip selectinput CS ‘——_)d) PB7
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PBO Schmitt Input
l
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PG3

PG2 input port G
PG1 | Schmitt input
PGO

Port G (4 bits) |

e
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* . The lo. of the ME6500FP Is 24mA.

GND1 (SP: 9-pin, FP: 34-pin) ! For data bus, port C, port G and internal logic unit.
GND2 (SP: 33-pin, FP: 58-pin) : For output unit of port F
GND3 (SP: 51-pin, FP: 12-pin) : For I/O butfer of port A and port B, and port E output.
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FUNCTION (Reference Bloon Diagram)

RD (read) Input
It the input is low-level, the .port input data or port latch
contents appear at the data bus.

WR (write) Input

The data on the data bus is written to the control register or
to the port latch on the leading edge transition from low-
level .to high-level.

A0, A1, A2 (Port Selection) Input

The low-order three bits of the address bus are used for
selection of each port and control register. See Table 1 for
the basic functions.

RESET Input
Clears the control register with high level input. In this
case, I/0 ports A, B and C enter the input mode (high-
impedance state) and output-only ports E and F enter the
disable state (high-level output status). The data in the port
latch is maintained.

CS (Chip Select) Input

Communication with CPU becomes possible with. low-level
input. If the input is high-level, the data bus maintains the
high-impedance state and control from MPU is ignored.
The status of each port and the content of the port latch are
not affected.

Read/Write Control Circuit
Control signals from the MPU sets the status of each port
and enables data transfer between the data bus and ports.

Data bus buffer

8-bit bi-directional bus buffer to transfer data of a data bus.

Port A and Port B

Ports A and B are 8-bit 170 ports with an input buffer and
an output latch buffer and are set to input or output ports by
the control command from the MPU. The output circuit con-
sists of a CMOS 3-state totem pole circuit. The output sink
current I, is 2.5mA, the output source current lgy is —
2.5mA and transistor array drive is possible. The device has
CMOS-level Schmitt trigger inputs.

If the port is. set for output, the data on the data bus is writ-
ten to the port latch on WR rise and the data is output to
the port. If the port is set for output and RD is low-level, the
port output data appears on the data bus.

If the port is set for input and RD is low-level, the data in-
put to the port appears on the data bus. If the port is set for
input and WR is low-level, the data in the data bus is writ-
ten to the port latch on WR rise. Therefore port output data
is available after the port is set for output.

The content of port latch is not fixed at power on.

Port C

Port C can be divided into a pair of 4-bit I/0 ports in addi-
tion to the functions provided by ports A and B. If the port is
set for output, each bit can be set/reset individually.

Port E and Port F

Port E and F are 8-bit output-only ports with output with-
stand voltage V,= 35V, output sink current lo, is 48mA ™.
The output circuit is an open-collector using bipolar transis-
tors.

If the port is selected, the data in the data bus is written to
the port latch at WR rise and if the port is set to epable sta-
tus, the latch data is output at the port. If the port is set to
disable status, the port output is high-level, irrespective of
latch data.

If RD = low-level, the content of port latch appears at the

‘data bus.

* . The lg. of the MB6500FP is 24mA.

Port G

Port G is a 4-bit input-only port with a Schmitt triger circuit.
If RD is low-level, the data of the port appears in the low-
order 4 bits of the data bus.

NOTE Data from the data bus is available only to the
selected port including the control register, or
both the port output data and port status will not
change unless the port is selected and WR rises.

Table 1 Basic functions.

A2 | A1 | AD | CS | RD [WR Function
O(0[0{0| 0|1 |Databus +— Port A

00 (1 0] 0|1 |Databus +— Port B
0|1|0(0]|0]| 1 (Databus +~—— PortC

a1 1 0| 0| 1 | Databus +— Port G
110]|0]0]| 0|1 (Databus +—— Port E latch data
1{0]1}10]0]| 1 |Databus +—— Port F latch data
0|0 |O0j0]| 1] £ |Porta <+ Data bus
0|10 (1|01 [ g5 |PortB <+— Data bus

0O 1[(0|0]| 1| f|PortC <— Data bus
1101001 ]| 5§ |PortE <+—— Data bus
1701 (0|1 ]| £ |PortfF +—— Data bus

1T {111 ]0]| 1| £ | Contolregister <—— Data bus

X | X | X |1 | X | X | Databus is in the high-impedance state.

0 indicates low-level and 1 indicates high-level.
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Control Word

When (A0, A1, A2, WR, D7) = (1, 1, 1, §, 1), the data in
the data bus is regarded as the control word and the port
status is set, or when (1, 1, 1, £, 0), a Port C bit is set/re-
set. See Figure 1 and 2.

1

Don't care

Port E enable/disable
Port F enable/disable

Enable 0
Disable 1

Port A 170 set
Port B 1/0 set
Port C (high-order 4 bits} 1/O set
’—— Port C (low-order 4 bits) 1/0 set

[ o7 | oe D5 D4 D3 D2 o1 | oo | Output 0

Input 1

Fig. 1 Port status set control word

0
Don't care
Bit selection

Port C
selection bit
PG7
PC6
PCS5
PC4
PC3
PC2
PC1
PCO

Set/reset
Set 1

[07 | o6 | o5 | b4 | b3 | b2 o1 | po | Roset 9

=]
w
g
N
2

C OO — — —
CO—= =00 = —
O—=Oo—=0 =0 =

Fig. 2 Port C bit set/reset control word
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ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75%, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voitage —0.3~+47 v
' Input voltage —0, 3~Vgc+0.3 v
Vo Qutput voltage —0.3~Vee+0.3 \'
P4 Power dléslpation M66500SP Ta=25'C when a single IC is used (Note 1) 1.9 w

M66500FP Ta=25C when a single IC is used. (Note 2) 1.4
Tstg Storage temperature | —65~-+150 c

Note 1. Tg= 25T is derated at 15.4mW/C.
2 Tg=25T is derated at 11mW/T.

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75%, unless otherwise noted)

Limits
Symbol Parameter . Conditions . - Unit
Min. Typ. Max.
Vee Supply voltage . 4.5 5 5.5 v
Vo High-level output voltage lon= 250uA ) Q 35 \
Ports E, F Vo, =0. 6V (M66500SP) 0 48
loL Low-level output current VoL =0. 5V (ME6500FF) 0 22 mA
Topr Operating temperature —20 —+75 k%
ELECTRICAL CHARACTERISTICS (Voc=5V+10%, Ta=—20~+75T, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
Vin High-ievel input voltage Control pin 2 v
Vi Low-level input voltage Data bus (Note 3) 0.8 Vv
Upper Ports A, B, C 2.0 2.8
Vr+ v
threshold voltage Port G 2.7 3.5
Lower Ports A, B,C 0.8 1.3
Vr— threshold voltage Port G 1.1 1.9 v
VoH High-tevel output voltage Data bus lon=—2.5mA 3.0 \%
Voo Low-level output voltage Ports A, B, C lo,=2.5mA 0. 45 \%
VoL Low-level output voltage Port E, F lo=48mA_ (MS6S00SP) 0.6 v
lo,=24mA {M66500FP) 0.5
fon High-level output current Port E, F Vo=35V 250 2A
I Input leakage current Vi=0~Vee +10 A
loz Ofi-state output current Vo= 0 ~Vc +10 A
» All ports high-level output 5
lec Supply current All ports low-level output M66500SP 80 110 mA
M66500FP 40 60 -
C, Input pin capacitance =1MHz 10 pF
Cio 1/0 pin capacitance 0V except measuring pins 20 pF
Note 3: The control pins are RD, WR, RESET, CS, A2, A1 and A0 pins.
* | Typical values are at Ta=25'C, Voc=5V.
TIMING REQUIREMENTS (7.=—20~+475C, Vcc=5V£10%, uniess otherwise noted)
) - Limits
Symbol Parameter Test conditions - Unit
. Min. Max.
twir) Read pulse width :::;:212400:: :22 ns
_{s_ywe—n) Peripheral setup time before read 4] ns
th(r—pE) Peripheral hold time after read 0 " ns
tsuca—r) Address setup time before read 0 : ns
th(r—a) Address hold time after read ’ 0 ns
twiw) Write pulse width 120 ns
tsutbo—w) Data setup time before write 40 ns
thiw—pa) Data hold time after write 0 ns
tsuta—wy Address setup time before write 0 ns
thiw—a) Address hold time after write 0 ns
M L24982L 0020502 90L WE
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SW|TCH|NG CHARACTER'ST'CS (Tg=—20~+75C, Vcc=5V+10%, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min, Max.
tpzH(rR—Da) Propagation time from tsuta—m)=0ns C=150pF 120 ns
tpz (R—DQ) read to data output tsu(a—r)=40ns {Note 4) 85
t —
PHZ(R—DQ) Propagation time from read to data floating CL=150pF(Note 4) 10 85 ns
teLz(r—Da)
o Ports A, B, C C=150pF(Note 4) 200
teHL(w—PE) Propagation time from
X C=150pF, ns
tPLH(W—PE) write to output Ports E, F Ru=1100 (Note 4) 250
Note 4 : Test Circuit
Input measuring point Vec Output measuring point
e} o Q
(1) The pulse generator (PG) has the fol-
lowing characteristics: tyr=6ns, tf=
6ns, Zo=500
(2) The capacitance C._ includes stray
wiring capacitance and the probe input
capacitance.
R.=2kQ (data bus)
1100 (ports E, F)
S
Input Qutput
0 ’ DuT i
P.G. (L Symbol Outputpin | S1 | S2
1 terL(w—pe) | Ports AB,C | Open|Open
§ S0 -T- @ s2 teLn(w—rpe) | Ports EIF [Closed Open
C t, -
- PZH{A—DQ) Data bus Open [Close:
2kQ tphz(r—0aQ)
tezL(R—DQ)
Data bus [Closed Open
r r 77 teLz(n—pa)
2.4v Vee
2v 2v 2v 2v
0.8v 0.8v 0.8v 0.8v
0. 45v ov
Cantral pin input Port input
Data bus input
Viu=2V, V| =08V
Input pulse levels and input reference levels
2v 2V
0.8v 0.8v 10%
Vou=2V, Vo,=0.8V (Data bus, ports A, B, C) teLz(n—pa)
Vonu=Vo,=1.5V (Ports E, F)
90%
teHL(w—PE) tezhiR—oa)
toLniw—pe) tezL(r—0q)
tenz(r—DO)
Output reference levels
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TIMING DIAGRAM

Read operation timing

twir)
— h 4
RD /
N b
tsu(a—r) thir—a)
CS, A0~A2
tsutre—r) thir—re)
PORT
INPUT
tezr(a—ba) | teHz(a—po)
tezL(r—DQ) teLz(r—pQ)

Write operation timing (includes control register write)

twiw)
L J
WR ‘ / k
tsya—w) thiw—a)
CS, A0~A2
tsutoo-w) thw-npa) ,

00~D7

teHL(w—rPE)

' teLn(w—rpe)

PORT

OUTPUT
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TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE VS HIGH-LEVEL HIGH-LEVEL OUTPUT VOLTAGE VS HIGH-LEVEL
OUTPUT CURRENT (data bus) OUTPUT CURRENT (ports A, B, C)
< 6 — ~ &
2 Ta= —25%C S Ta=—25¢C
T 5T = 25C
L Vec=5, 5y 80C 3 Voos .
- = 2 S5y, / 80C
2 s Vee=5v —— & A
= o X
3 v —— g
cc=4,
A B e E
2 ——— =
a 4 = 2
M \ o
w -
a 3 H
3 !
5 I
e £ o
x I
0 -2 —4 —6 -8 —10 0 - -2 —4 —6 —8 -10
HIGH-LEVEL OUTPUT CURRENT Iy (mA) HIGH-LEVEL OUTPUT CURRENT lgy (mA)
LOW-LEVEL OUTPUT VOLTAGE VS LOW-LEVEL LOW-LEVEL QUTPUT VOLTAGE VS LOW-LEVEL
OUTPUT CURRENT (data bus) OUTPUT CURRENT (ports A, B, C)
0.5 0.5
s 3 ok 4
= 2 Veo=4.5V—_
g 3 5 §¥ /1
> > . A
> 0.4 > 0.4 v
2 4.5V 2
= Vec=4. = / /
3 o3 Y 3 o3| Ta=80T /A4
> o 5.5V > 25°C V. V-
el Ta=801C = —25¢C
g 25°C 2 /
E 02 —25% 7/ E 02 ”
° = °
w w
@01 & o1
7 5
2
3 g
-l 0 0
0 2 4 6 8 10 0 2 4 6 8 10
LOW-LEVEL OUTPUT CURRENT I, (mA) LOW-LEVEL QUTPUT CURRENT !5, (mA)

LOW-LEVEL OUTPUT VOLTAGE VS LOW-LEVEL

1/0 TRANSFER CHARACTERISTICS (port—data bus)
OUTPUT CURRENT (ports E, F)

1.0

I
Vec=4.5V

0.8

A\

Vee=5V
Ta=25C

| Ta=—25C //

0. 4—25C >

Ports ‘ A
ABC|Y | Port G

LOW-LEVEL OUTPUT VOLTAGE Vo (V)
DATA BUS OUTPUT VOLTAGE Vo (V)
<

—
N rq
0.2 v 1
0 0
0 20 40 60 80 100 0 1 2 3 4 5
LOW-LEVEL OUTPUT CURRENT lo_ (mA) PORT INPUT VOLTAGE V, (V)
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140

PROPAGATION TIME FROM WRITE TO OUTPUT

80

60

40

L(¢

PROPAGATION TIME FROM WRITE TO OUTPUT (ns)

-2

AN

~ 80
n
=
b
E 60
7]
&
340
a
]
e 2
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4 20
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» PROPAGATION TIME FROM WRITE TO QUTPUT

VS AMBIENT TEMPERATURE (ports A, B, C) £ VS AMBIENT TEMPERATURE (ports E, F)
5 140
a
(=
3120
%) d e
& "
NS
P E 10—y o =35v
N o g
N ES Vee=5V
NS = 8o}—Vec=5.5V
<]
o
w -t
Y 60 =
=
=z
S 40
E
L4
(G
< =
o
25 80 el —25 F 80
a
AMBIENT TEMPERATURE T, (C) AMBIENT TEMPERATURE T ('C)
READ ACCESS TIME VS ADDRESS SETUP TIME
(perlpheral setup time tgy(pe.n)=0ns)
Voe=5V
Ta=80C
Ta=25C
I
Ta=—25C
40 60
ADDRESS SETUP TIME tgyca.ny (ns)
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PORT BLOCK DIAGRAM

(Ports A, B, G™)

Data Bus
A0~A2 — Port.
selection
WR circuit
*  The bit set/reset circuit is added to port C.
(Ports E, F)
Enable/disable
register
Data bus D Q
A0~A2 Port selection
WR circuit T
(Port G)
AO~A2

Port selection
circuit

WR

Data bus
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APPLICATION EXAMPLE

M66500SP/FP

%
! PF

£

71 ;
§+24v

1.  LED, relay drive
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( ?+24V
PE ouT

PF

C[.M{p
2
=

2,

Level shift, photo-coupler drive
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