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CMOS I/0 Expander LSI LH5040/LH5041

T-42-33-03
LH5040 / LH5041 cvos 1o expander 1st
W Description B Pin Connections
The LH5040/LH5041 are CMOS I/0 expander LH5040

LSIs designed to expand 4-bit input/output of a 1-
chip microcomputer to 4-bit X4 (LH5040) or 4-hit X
7 (LH5041) configuration.

B Features

1. OQutput latch mode or input multiplexer mode
selectable.

2. Multi-connections are possible by CE control and
STR control. _ ’

3. Applicable to 3V system or 5V system power
supply.

4. Number of expansion pins: 16 (LH5040) 28
(LH5041).

5. Low power consumption.

6. 28-pin dual-in-line package (LH5040)
48-pin quad-flat package (LH5041)

LH5041
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LH5040/LH5041
T-52-33-03

Symbol

Pin name

Function

MS

Mode select input

This input becomes latch mode with “High” and becomes multiplexer mode with “Low”.

STR

Strobe input

This input becomes valid in latch mode. When a pulse is applied, the data of input port K
is latched and output to the output R at falling.

CE

Chip enable input

This input becomes valid in multiplexer mode. When the CE pin is active, K pin becomes
active. When this pin is inactive, it becomes high impedance.

KoKs

Input/Output K

The K, to K3 pins are 4-bit bi-directional input/output. They become inputs in latch
mode and become outputs in multiplexer mode.

Input/butput R

LH5040: (Roo-Rea)-(R3o-Ras)

LH5041: (Roo-Roa)-(Reo-Rea)

The R pins are 4-bit bi-directional input/output. They become outputs in latch mode and
become inputs in multiplexer mode.

Select input

In latch mode, one set of output is selected. In multiplexer mode, one set of input is
selected. In the case where A, through A, are of “Low”, it becomes reset mode. In
multiplexer mode. K output becomes high impedance. When a pulse is applied to STR in
latch mode, “Low” is written into every latch of R output regardless of the content of K
input.
LH5040
Pin select input Pins to be

A, Ay selected

H L Roo-Roz
T H H Rao-Ro3

H H Rap-Raz
Vnn: H, GND: L

T e 2

LH5041

Pin select input Pins to be

A, selected

Roo-Ros .

Rio-Ris

Roo-Roa

R3p-Ras
Ryo-Raz

Rso-Rs3
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H Absolute Maximum Ratings - T
Parameter Symbol Conditions Rating Unit
Supply voltage Vop Referenced to GND —0.3to +70 v
Input voltage Vin Referenced to GND . —0.3to Vpp+0.3 v
Qutput voltage Vour Referenced to GND |. —0.3 to Vpp+0.3 \'
Power dissipation Pp Ta=25T 250 mW
Operating temperature Topr —10 to +70 T
Storage temperature Tatg . —55 to +150 C

B Recommended Operating Conditions

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply voltage Vob Reference to GND 2.5 5.0 5.5 \'
Input voltage Vin Reference to GND 0 Vob v

B DC Characteristics
(Unless otherwise specified: Vpp=5.0V, Ta=25C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage 1 “;‘: Voo <3.0V Voo . 0.4 ‘g’; v
V]H : - 0- 7 VD]) VDD
Input voltage 2 Vi Vpp=3.0V 0 0.3Vpp \'
Input current 1 Iy Vig=5.0V 10 A
(R pin) —Ip Vi =0V 10 :
Input current 2 Iy Vig=5.0V 1 A
(except R pin) —Ip V=0V 1 #
v, VD[)=3.0V, IOH=—50/1A 2.7
Output voltage 1 OH . [Vpp=5.0V, loy=—200#A | 46 v
(K Pin) - v VDD=3.0V, 10L=50#A 0.2
oL Vpp=5.0V, Io,=250 #A 0.4
v Vop=3.0V, Ioy=—0.5mA 2.0
OH Vpp=5.0V, Iog=—2.0mA 2.5
Output voltage 2 v Vop=3.0V, I, =0.25mA 0.2 v
(R pin) out Vpp=5.0V, Io.=1.0mA : 0.4
v Vop=3.0V, Io.=1.0mA - 1.0
oLz Vpp=5.0V, Ip.=4.0mA 1.8
Current consumption Ipp Output. pin open 30 r7A
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M AC Characteristics - e
Parameter Symbol Conditions MIN. | TYP. {MAX. | Unit
Data setup time to STR input K-STR tsus XDD ig gz - 82 “s
pp=>5. . .
Data setup time to STR input select A-STR tsuz X““fg'gz i‘g #s
DD™ Y. .
Data hold time to STR input K-STR tins z‘“’ig‘gz 8‘2 s
DDV .
Data hold time to STR input select A-STR the \‘;DDig.gg ig #s
DD~ Y. -
STR input pulse width - tw 3"“3‘83 8‘2 ps
DD Y. 3
Effective output delay time CE-K | teza zDng'g‘V; (l)z us
DD Y. .
Effective output delay time MS-R tpzxz Rp=10kQ zDDig'gX . (l)g HS
= DD =5. .
. . Co =505 Vop=3.0V 1.2
Output floating delay time CE-K tpxz1 - (Note) Vo =50V 0.6 us
bp=5. ) X
Output floating delay time MS-R tpxze XDD__—-g'gz - (1)3 s
3 DD ™ s .
Data output “High” delay time select A-K teLr annig'gz gg Hs
pD=5. .
Data output “High” delay time R-K tpLuz zDDig'gz ig “s
DD Y .
. R.=200kQ Vpp=3.0V 1.2
D I r . » L DD
ata output “High' _ delay time STR-R terua CL=50,c Voo—5.0V 12 ,u.s
Data output “Low” delay time Select A-K teHLL (Note) XDDig'gx gg us
. - DD Y. .
Data output “Low” delay time R-K teHL2 3” Digg“; ig us
. DD Y. .
Data output “Low” delay time STR-R tenra zDng'gz - i; ©s
DD Y. .

Note : Cy is connected to GND.
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CMOS I/0 Expander LSI

M Functional Description

(1) Typical Timing

In latch mode, a pulse is applied to STR after
select inputs A,y through A, and K input have been
set as shown in Fig. 1.

When operating on 5V, STR is turned to “High”

more than 1.0 #s after Aj through A, have been set

or more than 0.2 us after K pin has been set.

Pulse width of STR should be taken for more than
0.5 #s. After STR has been put into “Low”, hold
the data for more than 1.0 #s for Ag-A, and more
than 0.4 s for K pin. .

Unless the foregoing conditions are met, the data
may not be latched correctly.

Ao-A: B : ><
]
Pin K T i }<

STR

02 )05 | 04
us | us | us

Fe1.0 5 -5 1.0 ps -

Fig. 1
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(2) Switching characteristics

As for switching characteristics, the R output
varies at STR falling as shown in Fig. 2, and its delay
time is less 1.2 «s. s

In multiplexer mode, delay time of K output while
select inputs Ag-A; are changed is less than 3.0 u«s
as shown in Fig, 3. ’

Delay time of K output while R input is changed is
less than 1.8 #s as shown in Fig. 4.

The foregoing explanation is intended for use in
5V. As for other switching characteristics or when
operating on 3V, see AC characteristics shown

~ separately.

STR _J -

Pin R

Ao- As P
Pin K X

r=—3.0 us—

Fig. 3

Pin R ><
PinK Py

le—1.8 us—=

Fig. 4

T-52-33-03

L

745

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



SHARP ELEK/ MELEC DIV ; 15€ o || 2180798 000868 sl

CMOS I/0 Expander LSI . : LH5040/LH5041
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B Timing Diagram

(1) Latch mode

MS Y - :
{mode select input) J i ) \L_.
A =
(pin select input) ><L - >(
K
(input pin)
tsu1 tm
STR . [e—tsU2—] - te—t 12—
(strobe input) ) tw
le—mi EPZX2 texzz
R e ; ’
(output pin) *1

tpuLs, EpLns

*1 The output (R) immediately after mode switching is invalid irrespective of the input (K) until STR signal is input.

(2) Muttiplexer mode

MS
(mode select input)

CE
(chip enable input) _/ ' \;

A
(pin select input)

R .
(input pin) ><‘

K
(output pin} _—j

trpzxi

327191 tpHLe

t
teLuy teLuz PXz1
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B Application Circuit Example _
(1) LHS5040
Pin select input line 3 ps
7 R o~ o
r r Date 1/0 I Data I/O line3 4 . E: =
_\4/ ate mne ’E'EIEIE 7, . . g
) — aion Aadd o4 ~|ls &
1-chip . 282726252423 22 212019 18171615 | Data 1/0 line2 - %
microcomputer J 2
SM series o) LH5040 . g I
1 234567 891011121314 s ol T
N} . =
T Hlt'tlf"ﬂ'tfnata I/0 linel —~ e 5
” e
; Mode select line 7 Data I/0 line0 E -
I Y
Strobe input line ) Vop pinl
GND pin 26
(2) LH5041
rl
N
R
4, Data /O line2 ﬁ; :
Pin select input line ’ -
/ Data I/0 line6 ~
7
((( = [re
E“"NHO MmN O™ __ :
- i2
< Rz Re go\ «~fii Data I/O lines E: Rs
1-chip Data I/O line 4 < oy E2a 4 §
microcomputer A L . o | 2
SM series j LH5041 R N% IR ':
~fs|Data I/Olinel 4, o~ |*' 8
Chip enable input line : S Kl - < kS
R *?/_: My 4/ N %
Mode select input line ”g:i:c ~[1H pata 1/0 line4 \E : R %
IEEREaa e
L Strobe input line L)
™~
4, Data 1/O line3 E; ]Ra
4’ Data 1/0 line0 k: ]
—~ {Re
Vpp Pins 7and 31 <
GND pin28
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