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DESCRIPTION - ~i « " - -t

~ The M4051BP is a semiconductor Integraled circuit conslst-
“ ing of a multiplexer/demultiplexer which uses a 3-bif digital "

® Low ON resistance: 50Qtyp. (Vpp=15V)

® High OFF resistance: 10°Qor greater (typ)

® Small differences iin ON resistance between each
switch in the package: 10 Q typ. (Vpp=75V, Vss——

plitude of the control inputs may be switched.
® Provided with an inhibit input

—u—

input to perform selection of eight analog switches. GHANNEL | 4% Eﬁ E Voo
‘ INPUTS/OUTPUTS | E_ X ™ X _E -X,
FEATURES COMMON cOMMON <->E— COM X1 —E« Xs

7.5V) . vee [Z] | o 8lH1l+B |controLmeurs
[} I(_tl;e)anzed transfer characteristics: 0.07% distortion Ves E [_E“ c
P
® Signals with amplitude greater than the logic leve!l am- Outline 1gggN

80C 09105 07+ S 7=/

PIN CONFIGURATION (TOP VIEW)

OUT/IN CHANNEL

INPUTS/QUTPUTS

cH L X7"’E—X7 M—E"'Xo
WPUTG/OUTPUTS |y L T51 fxs  sof—{2] o X

g INPUT INHIBIT — [E | A1) — A

FUNCTION TABLE (Note1) ~

APPLICATION
General purpose, for use in industrial and consumer digital Inhibit Control
eguipment. input inputs Channel INPUT/OUTPUT to COMMON switch selection
INHBIT| C | B Al X I X | Xl Xl X X[ X%]|x%
FUNCTIONAL DESCRIPTION L | L |t | L |on]|oFF|oFF|OFF | oFF | OFF | OFF | OFF
When a 3-bit binary input signal is applied to the control in- L L | L | H |oFf| oN | oFe| oFf | oFF | oFF | oFF | OFF
puts (A, B, and C), the channe! number corresponding to L L {H | L [OFF)|OFF | ON | OFF | OFF | OFF | OFF | OFF
the binary value input (Xo through X;) is set at low impe- L JL}H|HIJOFF]OFF[OFF| ON | OFF | OFF | OFF [ OFF
dance with respect.to the (COMMON). All other channels L |HJL | L jOFF|OFF|OFF|OFF| ON | OFF | OFF | OFF
remain at high impedance. - L | H| L | H |oFr|oFF|oFr| OFF | OFF | ON | OFF | OFF
In this operation, it the (INHIBIT) input is held high, all L HiHL |OFFIOFFIOFF| OFF | OFF|OFF | ON | OFF
X . T L | H| H | H ]|oFfF|oFr| oFfF | oFf | oFF | oFF | OFF | ON
channels (X, through X7) will be put in the high-impedance T T x [ x Torr|oFr [orF | orF | or | oFr |'oFr | oFF
state, regardless of the state of the other inputs. o
Note 1 { X lrelevant

It Is possible to switch an analog signal of amplitude Vpp-
Vee if this is greater than the logic level span Vpp-Vgs for
inputs (A, B, and C).

ON : Low Impedance between Xp and COMMON (n=0~7)
OFF : High impedance between X and COMMON (n=0~7)

LOGIC DIAGRAM Ve
1 J I . — - ¢ ’
- ' % ouTan g /0 13) Xo
g Dor>— =
w —_—
o - - | ouTAN g, Iv/O X.
colm"ﬁgls_ B lo P 4 >°I¢ D"_b—l__ o
4
' AN D Emgee-02) % | o
o e —, INPUTS/
¢ D z =D —P— | 1) X | outPuTS
] — %
o . l D —P— | 5) Xs
' Q —
INHIBIT INPUT S - D 2) X
¢ # peenamendi— ]
- =P | 0%
' 3) COMMON
- N Z
- O —
. Vee E
* I OUT/IN IN/OUT
cIN
MITSUBISHI .
ELECTRIC .

www.DataSheet4U.com




MITSUBISHI ELEK {LINEAR} &0 ])El k249826 0009106 O
T T I LTI N L : _MITSUBISHI CMOS LOGIC

St M4051BP
Srea M4051BFP

o

-CHANNEL A_NALQG MULTIPLEXER/DEMULTIPLEXER

6249828 '\,SI TSAUBI SHI EL}EK

(LINEAR) 80C 09106 07'.—.5'/——//
ABSOLUTE MAXIMUM RATlNGS (Ta—-40~+85'c unless otherwise noted) T '-7.‘_ -
. Symbol }-lao uo s Parameler Cieaesal mmeieen duliTi oo e . Gondltions 1 - - Ratings - Unit
Von-Vss —0.5~20 \'4
——— 1 I
Voo-Vee Supply voltego —0.5~20 \'
Control and inhibit Inputs Vss—0. 5~Vpp+0.5
v
Vi faput vol.tage i Ctiannet and common [nputs Vee—0. 5~Vpp+0.5
Vio Input-to-output voitage *0.5 v
I; Input current Contro! and inhibit Inputs ) +10 mA
lo Output current Switch-off . *x10 mA
Vo Output voitage Channe! and common outputs Vege—0. 5~Vpp+0.5 v
Topr Operaling temperature range —40~+4-85 T
Tstg Storage temperature range —65~+4-150 T

RECOMMENDED OPERATNG CONDITING CONDITIONS (Ta=—40~+85C, unless otherwise noted)

Symbol Parameter Limits Unit
Min Typ Max
Voo-Vss 3 18 \
Vop-Vee | PP volage 3 18 v
v, Input voltage Contro! and Inhibit inputs Vss Voo v
Channel and common inputs Vee Voo
Vo Output voitage Vee Voo \4
ELECTRICAL CHARACTERISTICS (vs=0v)
Limits
Symbol Parameter Test conditions —40C 25C 85C Unit
VeelV) | VoolV) Min Max Min Typ Max Min Max
*H* Input voltage 0 5 3.5 3.5 3.5
Vin (A.B, O, INHIBIT) Input-to-output current=10xA 0 10 7.0 7.0 7.0 \'
0 15 1.0 1.0 1.0
“L” input current 0 5 15 1.5 1.5
Vi (A, B, C, INHIBIT) Input-to-output current=10zA 0 10 3.0 3.0 3.0 \
0 15 4.0 4.0 4.0
V=5V 0 5 500 600 800
' Vi=2.5v 0 5 850 950 1300
Vi=0. 25V 0 5 500 600 800
Vi=10v (1] 10 210 250 300
Vi=5v 0 10 . 210 250 300
Vi=0, 25V 0 10 210 250 i 300
- V=15V [} 15 140 160 200
Ron ON reslistance Vi=7.5V 0 15 140 160 200 Q
Vi=0. 25V 0 15 140 160 200
Vi=5v —5 5 |- 210 250 300
Vi=%0.25V -5 5 |. 210 250 300
Vi==5V -5 5 210 250 300
Vi=7.5v —7.5 7.5 140 160 200
. Vi=:£0.25V —7.5 7.5 140 160 200
Test clrcuit 1 Vi=—7.5v —7.5 7.5 140: 160 200
ON resistance variations —2.5 2.5 30 o
4Ron between swilches of the —5 5 15 o
same pckage —7.5 7.5 10
Vyo=10V, Voa=0V 0 10 125
Irputloadpat Vio=0V, Vor=10V o| 10 —125
lorr off-slate leakage current nA
{Xo~¥;-COMMON) Vyo=18V, Vo,=0V 0 18 250 250 1000
Vyo=0V, Vop=18V 0 18 —250 —250 ~1000
0 5 . 20 20 150
Ioo Quiescent supply current § Vi=Vpp, Vss 0 10 40 40 300 2A
0 15 80 80 ~. 600
lin Catoputegrrent | vy=18v 0 18 0.3 0.3 1.0 uA
I - (L mput oumrent |y, —py 0 18 —0.3 —0,3 ~1.0| wuA
~
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SWITCHING CHARACTERISTCS (Ts—ZS'C Vs= ov)

S S DY ezl ik Al i s - : Limits -
Symbol Pammeter Tset conditions Veel V) T VoulV i Ty Max Unit
. - R=10k0)
fmax(ro) | Maximum transfer frequency Cu~15pF Test clroult? . —5 5 25 MHz
0 5 1000
0 10 500
teLn 0 15 400 ns
-5 5 700
) “L-H" and "H-L" oulput propagation tine R.=10kQ2 . -~7.5 | 7.5 500
b (A, B, C-Xg~X7, COMMON) C =50pF Test circuit3 0 5 1000
: ) 0 10 500
tere ) A 0 15 400 ns
~b 5 700
—7.5 7.5 500
. 0 5 1400
1] 10 700
toLH ‘ 0 15 500 ns
—5 5 900
“L-H" and “H-L" cutput propation time R=10kQ —7.5 7.5 500
(INHIBIT-Xg~X7, COMMON) 1 =50pF Tset circult4 0 [ 1400
- 0 10 700
teHL 0 15 500 ns
N —5 5 900
—7.5| 7.5 500
0 5 45
trLH 0 10 30 ns
*L-H" and "H-L" oulput propagation time R=10kO 0 15 20
{Xg~X7/COMMON-COMMON/Xg~X7)~ C_=50pF Test ¢lrcuit5 0 5 45
tenu 0 10 30 ns
0 15 20
| RL.=10k02 .
— Sine-wave distortion (=TkHz Test cirouit2 ~5 5 0.1 %
— Feadthroudh (switch off) R,=1kf} Test circultb —5 5 500 kHz
Crosstalk R=Tka 0 5 200 -
- (A, B, G, INHIBIT-Xg~X;, COMMON) w10k i 300 v
C.=15pF Test clrcult? 0 15 400
Controt and inhibit inputs 7.5
S nput capaciiance Channel and common inputs 10 pF
TEST CIRCUITS (Vss=0v, capacitance C_ includes stray wirig capacitance and probe input capacitance)
1| ON resistance (Ron) _2_' Maximum transféer frequency (fmax(1/0))
Sine-wave distortion
Voo | SVe.r
T Ao—]A Vi
Ao—RA Bo—|B 174
Bo—is co—c Vi
co—i¢ Vi INH AC voltmeter
INH
|
. Vss Vee RL=10k0 Ves : Vee
- ' . Distortion
meter
H0N=10Xﬁ%°—)-[kn] fmax (1/0) Is taken as that frequency f; at which, using am.
Refor to the function table for conditions of control inputs A, sine-wave Input of 2.5Vp.p, 20 logio{Vo/V)) = —3dB. Refer to
B, and C. the function table for conditions of controf inputs A, B, and C.
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_gl “L-H” and “H-L” output propagaﬂon tima _E_)] *L-H” and “H-L" output propagaﬂon tlme .
s A B.C-Xo-Xy, COMMON) 5 oo e EPIRESS {XoX7/COMMON- -GOMMON/Xg-X;) " - e
. Voo ) N . TVDD
Ao—A
. 1 Ko X Bo—e Xo~X;
Ao—% Sa|  COMMON co—c -~ GOMMON
: s : INH
Bo—|s "’T COMMON
co—lc LT Xo~X,
- INH 1 CL R
g S, COMMON . 4
—I—’VW—O\ ~X
oz R 3 X . Ves Ve
T TIMNG DIAGRAM

¢ P S ’L - o 20ns 20ns

Vas Vee - _[Fsaﬁ %0%

Xo~X r ’
TIMNG DIAGRAM - COMMON f 0% v"% :

' 10% L 10%

Sa=1, Sg=2 $4=2, Spg=|

B 90%
AB.C 50% COMMON
10% XX 50% 50% -
20ns

+ -
—— toun e !
COMMON 500 COMMON 50% 1 1
Xo~Xz Xo~Xz Refer to the function table for conditions of control Inputs A, B, and G.
: — L Lt 6| Feedthrough

5Vp.p
T Voo v,

Refer to the function table for.conditions of control Inputs A, B, and

4| “L-H” and “H-L” output propagation time Ac—a 1/%
(INHIBIT-Xo-X;, COMMON) Bo—|g
v . co—¢ Vi
o ) INH '
- O Vo

! Xo~X; o AC voltmeter
Ao—a Sa{ COMMON
Bo—|g 29 :
co—c Vss Vee .
INHIBIT 0—] INH 3 1 The feedthrough is taken as that freguency #, at which, using

a sine-wave input of 2, 5Vp.p, 20 Iogyo(Vo/V,) =—50dB. Refer

I__/m A—On o S COMMON to the function table for conditions of contro! inputs A, B, and
C Rc Ko G.
LT 2
no 7| Crosstalk
é rL —I ' 20ns 20ns
VEE
90%
. vV, A, B, C, INHIBIT
TIMNG DIAGRAM o’
10%

Sa=1, Ss=2 ) 8y=2, 85=1 Ao—A

\90% . i ’\90% BO—1B

INHIBIT \50% INHIBIT \50% " co—¢

o .
109 ) k10% INHIBIT o—]INH Vo
20ns 20ns R
COMMON COMMON ' G SR
) Xo~Xy 50% Xo~X7 50% ] , T
K * )
()
teLu tonr Vee

Refer to the function table for conditions of control inputs A, B, and C. | Refer to the function table for conditions of control inputs A, B, and C.
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