4X8 CROSSPOINT SWITCH WITH CONTROL MEMORY

MITSUBISHI {DIGITAL ASSP>

M402101BP

DESCRIPTION

The M402101B is a semiconductor integrated circuit con-
sisting of a 4X8 cross point switch capable of selecting 32
analog switches with 5§ address inputs as well as 2 types of
control signals.

FEATURES

® Internal control latch circuit

® Internal level- shifter circuit

® Good crosstalk characteristics —100dB (@f=3kHz)
® Low on-state resistance 600 typical (@Vpp=15VY)
® High off-state resistance more than 10°Q typ.

°

Excellent transfer linearity
( @ RL= 1k, VDD=5V, Vss=—5V)
® 5V control logic

Distortion 0.05% typ. -

APPLICATION

Line switching of telephone and communication equip-
ments.

FUNCTIONAL DESCRIPTION

The input address signals (A, B, C, D, E) are five-bit binary
coded. When the STROBE input is high, the switch that
corresponds to the value of the input address signals is
selected. If, at this time, the DATA IN input is high, the
switch is turned on and until DATA IN is pulled low. \f the
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DATA IN is low, the switch is turned off and becomes in
high-impedance state. When the STROBE becomes low,
any of the switch conditions are not changed. The internal
level-shifter makes possible to handle 15Vp.p analog sig-
nals by 5V control logic signals.
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4X8 CROSSPOINT SWITCH WITH CONTROL MEMORY

FUNCTION TABLE (Ncte: 1)

0 1 2 3 4 5 6 K 8 30 31

A X L L H H L L HH L L HH L L HUH L L L L H H

. B X L L L L H H H H L L L L HHHH L L H H H H
Ea c X L L L L L L L L H HHHHTHUHUHL L H H H H
3 D X ¢ L L L L L°L L L L L L L L L L H H H H H H
I E X L L L L Lt L L L L L L L L L L L L L H H H H
STROBE L H HHHHHUHMHHUHUHTM HUHUHH H H H H H H H

DATA IN X L H L H L H L H L H L H L H L H L H L H L H

0  XOYO |NC OFF ON = : NC

1 X1Y0 |NC —— OFF ON = - NC

2 X2Y0 |NC + OFF ON + NC

3  X3Y0 [NC - + OFF ON < NC
4  XO0Y1 |NC . » OFF ON < - NG

5 X1Y1 |NC » OFF ON < NC

6 X2Y1 |NC —» OFF ON < : NC

7 X3Y1 [NC— » OFF ON < NG

8 X0Y2 |NC » OFF ON < NC

30  x2Y7 |[NC— » OFF ON <+— NG

31 X3Y7 |NC » OFF ON

Note 1: X: Irelevant

ON : Low impedance between Xj—Yj(i=0~3, j=0~7)
OFF : High impedance between Xj—Yj(i=0~3, j=0~7)
NG : No change and previous state is maintained.

OPERATING TIMING DIAGRAM
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74 indicates perlod where switching may be done.
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4X8 CROSSPOINT SWITCH WITH CONTROL MEMORY

ABSOLUTE MAXIMUM RATINGS (T,=—40~+85C, unless otherwise noted)

Symbot Parameter Conditions Ratings Unit
Voo Supply voltage 1 —0.5~20 \
Vee Supply voltage 2 —0.5~20 \'4
Vop—Vce | Supply voltage 1—supply voltage 2 —0.5~20 \'4
Vi Input voltage A~E, STROBE, DATA IN Vss—0.5~Vpp+0.5 \
v, Input voltage Xo~Xs, Yo~Y7 Vgg—0.5~Vpp+0.5 \
Vo On-state voltage diffrence between input and output Xo~Xa, Yo~Y7 +0.5 v
Vo Output voitage Xo~X3, Yo~Y7 —0.5~Vee+0.5 \%
I Input current A~E, STROBE, DATA IN +10 mA
o Input Qutput current Xo~Xa/Yo~Y7 (Switch off) =+10 mA
Tstg Storage temperature —65~-4-150 C

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
R Min Typ Max
Vop Supply voltage 1 Vee 15 18 v
Vee Supply voltage 2 4,5 5 5.5 A\
v, Input voltage (A~E, STROBE, DATA IN) Vss Voo v
V) Input voltage {Xp~X, Yo~Y7) Vss Voo \
Vo Output voltage (Xo~Xs, Yo~Y7) Vgs Voo v
Topr Operating free air temperature range —40 +85 C
ELECTRICAL CHARACTERISTICS (Voc=5v)
Limits
Symbol Parameter Test conditions 5T —40~+85C Unit
Vpo(V) Min Typ Max Min Max
High-level input voitage § 5 4.0 4.0
Switch on
Vin (A~E. STROBE,) Fon< Fon s 10 3.5 3.5 v
DATA IN . 15 3.5 3.5
Switch off
Low-level input voltage 1L <0. 22A 5 1.5 1.5
Vi (A~E, STROBE.) Voo=5V 10 1.5 1.5 v
DATA IN 15 1.5 1.5
On-resistance Vop—Vss 5 170 850 820
Ron {Test circuit 1) Ve 10 75 150 185 a
15 60 100 130
On-rasistance diffarence 5 16
4Ron (between 2 swltchas) V|=~\ﬁ>D—2_A 10 17 0
of the 32 switches 15 17
lo Output off-leak current Switch off 18 +0.3 *1.0 uA
5 10 150
\ Quiescent supply current Vi=Vop, Vss 10 20 300
o0 {per package) 15 40 600 uA
V)=3.5,1.5V(Note 2 ) 15 2.2
High-level input current Vec=6V
hn (A~E, ST, DI) V=6V 18 0.3 1-0 #A
High-level input voltage Veo=6V
he (A~E, ST, DI) Vi=0v 18 —0-3 —1.0 HA

Note 2 : Only one input is set to this value and all other inputs are tied to V¢ or GND.
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SWITCHING CHARACTERISTICS (Vec=5v)

. Limits
Symbol ) Parameter Test conditions Vesl¥) | Voul®) in Ty Max Unit
Tmax(1/0)| Maximum frequency ::;lc';::uit ) —5 5 50 MHz
. R.=1kQ 0 5 0.6 5
fmax Maximum control frequency CL=50pF 0 10 1.6 10 MHz
Test circuit 3 0 15 2.5 n :
0 5 15 60
tpLn Low- to high-level and RL=10k0 0 10 7 30 ns
high- to low-level output 0 15 6 20
C.=50pF
propagation time Test circult 4 0 5 10 60
tehL (Xn/¥n—Y¥n/Xn) 0 10 6 30 ns
0 15 5 20
tonz High-level output disable time g 13 12?2 ggg ns
(STROBE—Yn/Xn} A=1k0 0 15 100 340
G =50pF
. . oo 0 5 180 800
High-level output enable time Test circuit 5
tezu (STROBE—Yn/Xn) 0 10 % 450 ns
0 15 80 360
¢] 5 125 620
tezn High-level, low-level R=1ka g 10 80 | 440 ne
output enable time C,=50pF 15 70 400
(DATA IN—Yn/Xn) Test circuit 6 0 5 130 620
tezL 0 10 80 440 ns
0 15 70 400
High-level output disable time 0 5 140 1070
tenz (A~E=Yn/Xn) R=1k0 0 | 10 8| 70 ns
0 15 75 520
' Cu=50pF 0 5 125 | 900
High-level output enable time Test circult 7.
tezn (A~E—Yn/Xn) 0 10 65 470 ns
0 15 60 380
R =1kQ
— Sinewave distortion f=1kHz —5 5 0.05 %
Test circuit 2
Feedthrough R.=1kO
- (switch off) Test circuit 8 -5 5 —8 a8
RL=10k0 (Note:5)
- Crosstalk Test circuit § 0. 10 150 mv
R=1k (Note: 3) [ _pg 5 1.5 MHz
- Crosstalk frequency SW(A)=o0n, SW(B)=o0ft
Testcircuit 10 (Note: 4) | —3 5 0.1 kHz
A~E, STROBE, DATA IN, RESET 5 7.5 pF.
C Input capacitance . Xn 75
Signal input n 8 pF
CXn/Yn | Input/output capacitance ) 0.6 pF
Note 3 4. log%=—40d8, Note 4 50 jogvelB) __j1oqp, Note 51y oy
\(A) Vi(A)
TIMING REQUIREMENT (Voo=5V, Vas=0V)
Symbol Parameter Test conditions VooV | i L.Irr;‘I:s ax Unit
5 600 135
tw(sT) Strobe pulse width 10 240 60 ns
15 190 45
. 5 280 70
tsu Data setup time before A~E, STROBE 10 140 35 ns
15 120 25
5 420 60
th Data hold time after A~E, STROBE 10 280 35 ns
: 15 180 25
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1 On-state resistance (Ron)
Vec Voo
Vec Voo
8T
o—14DI
Ao—]A
Bo—B Vi
co—icC
Do—{D
EC—]E Vo
Vss
1 R.=10kQ2
VSS

n0N=1ox(L‘;l°l[km
o]

* Only one switch is on.
See function table for conditions of address inputs A through E.

2 Maximum frequency (fmax(170))

sinewave distortion

Vee Voo

AO—A
Bo—1B
co—icC
Do—{0
Eo—E

Vi AC
voltmeter

With an input sinewave of 42, 5Vp.p, fmax(1/0) is equal to frequency
(f;) when 20 - 10g+¢ Vo/Vi=3dB.
See function table for conditions of address inputs A through E.

3 Maximum control frequency (fmax(Ci))

A—E
DATA IN

fmax{Cin) is the value of f, when output amplitude reaches half the
value of its original value at the time the input frequency f, = 1kHz.
See function table for conditions of address inputs A through E.

4 Low- to high-level and high- to low-level

output propagation time (Xn/Yn—Yn/Xn)

Vee Voo
Xn/Yn
Vee Voo
ST
Di
Ao—-A
Bo—B
c c 0 Yn/Xn
Do—D
Eo—]E c. SR,
Ves T
!
Vss

Timing diagram

20ns
90%
Xn/¥n Psas
4? 10%
¥Yn/Xn 50% 50%
toLn toue
-

See function table for conditions of address inputs A through E.
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5 High-level output disable/enable time

(STROBE—Yn/Xn) Voo Voo
Xn/Yn
Vee Voo
STo—s
Di o—DI
Ao—1a Yn/Xn
Bo—{B C
c c (-
Do—]D
Eo—]E
Vss
V_ss
Timing diagram twism
Vop—=— ~—————— | -7—\
STROBE A 50% N 7@_ _/—?%\k W 509
ov
tsu |th th

Vop == —~— —— ——
DATAIN 7 50% "X50%| / 50% 509%
ov trzn

Yoxa 7 ¢ _LJ/L
n/xn
: f 109
oV ———————— tm-az % -

See function table for conditions of address inputs A through E.

6 High-level, low-level enable time Timing diagram
(DATA IN—Yn/Xn) .
Sa=1, §p=2 Sa=2, Sg=1
Vee Voo * ® " :
—r I
Vec Voo
ST
Dio— DI
Ao—]A
Bo—
Co—1 8 DATA IN 50% DATA IN 50%
po—{D
£ E tozn tez
Vss }'_

$ ' Yn/Xn A Yn/xn 0%
Vss 10%

See function table for conditions of address inputs A through E.
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4X8 CROSSPOINT SWITCH WITH CONTROL MEMORY

7 High-level output disable/enable time Timing diagram
(A, B, C, D, E=Yn/Xn) vo. Ve
Yn/Xn 1 \—-/-—\
A—E 50% ‘50%
DATA IN 50% _\__
| _tenz tpzn
¥Yn/Xn 1 0%
10%
Yn/Xn 2 A /
Vss
8 Feedthrough 9 c
rosst
osstalk 20ns 20ns
Vge Voo Vee Voo
Xn/¥n(v,) DU |5 Ve
Q
l——‘ sto—|o5° Vo0
ST 1/ Dio D1
AO—JA
o Yn/Xn{Vqo) : ’ 30_: g
po—{D
AC EC—IE
voltmeter Vss
e
A, B CDE Voo
STROBE J
DATA IN | ov
Using a +2.5Vp.p sinewave input, feedthrough is 20 - logie Vo/Vi
when f;=1.6kHz. See function table for conditions of strobe, data-in Yn/Xn ov _C alk vol
and address inputs A through E. N rosstalk voltage
10 Crosstalk frequency
Vee Voo
T T Switch(A) - on Switch(B) : off
Vee Voo ——0 Yn/Xn(V,)
ST st =
D! o—}Di
Qo— Q Yn/Xn(Vo)
Cco—{C
bo—p T L, T T~
go—E R R
Vss KO
Vss
Using a +2.5Ve.p sinewave input, cross talk frequency is to be mea-
sured as the frequency where 20 ¢ 1ogyo Vo/Vi equals - 40dB and
— 110dB. See function tabie for conditions of strobe data-in and A
through E.
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TYPICAL CHARACTERISTICS

CROSSTALK—INPUT SIGNAL Voo

FREQUENGCY Ron—INPUT VOLTAGE (V,— 2 )
1K -
800
—120 ~ 60
Vin==2, 5Vp @ E 400
@ -0 P=tka | ]| §
g AN vooZHn.5y © 200
A Ves=—7.5V F—
w
¥ —100 9] ,/ N
z N z 9
B N B \
© —90 2 60 —
2 \ w40 =
g i
—80
O 20
—70 : 10
2 345 10 20 . -8 —6 —4 —2 0 2 4 & 8
INPUT SIGNAL FREQUENCY (kHz) INPUT VOLTAGE(V,— V2°° )y (V)
FREQUENCY RESPONSE
0
3
— \
™~
w -1
o
8 \
[¢) : \
&
W —2 K
o
> \
0
-4
w
2 -3
o
1]
r
w
—4 1
100k 2 5 mM 2 Sqm 2 5 joom
INPUT SIGNAL FREQUENCY f(Hz)
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