INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

ANALOG FUNCTION SWITCH

The TC9152P is a feather touch function switch with
built-in high operation voltage analog switches.

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT

TC9152P
SILICON MONOLITHIC

FEATURES
L . , [ T
® The built-in high operation voltage analog switches allow Lo Wl}’;l{ik{;} IiUr i
S ! L
use of wide dynamic range. ' ( ,Hl\}“sl,] “f \lJ l‘l b
LY
e The control system is operated by a single power supply b

and the analog switch system by dual power suppiies of

{+) and {(~).

& Muting output is available to prevent “POP” noise at

time of switching.

DIP24-P-600
Weight : 3.4g (Typ.)

® A built-in large current buffer transistor allows direct driving of LEDs for status display, etc,

® The range of operating supply voltage is wide and current consumption is low because of the

CMOS structure.

PIN CONNECTION

ALL-OFF

SHG-Aq
SHG-Ag
SiG-Ag
SIG-Ag
SHG-Ag
COM-A

Vb
SELT

SEL2
SEL3
SELA
SELS
$1G-By
SIG-B
SIG-B3
SHG-6ig
SIG-By,
COM-B

(@ The information contained herein ws prosesited only 8y a guide for the applications of our products. Mo respensbility is assumed by
TOSHIBA CORPORATION for any infringements of intcliectual properly or other rights of the third partios which may result Trom its use.
Ne license is granted by implication o otherwise under any intetlectual property or other rights of TOSHIBA CORPORATION or others

@) These 1TOSHIEA products are intended for use in general commercial amplications {(O0fice equipment, communication cquipment, messiring
equipment, damestic appliances, etc). please make sure that you consult with us helore you use These JOSHIER poducts in pquipment vhicl
requires extraoddinacily high quality andior reliability, and in eguipment which may involee life threatening or critical application, induding but
not limited to such wses ay 3emic onorgy conleol, airplane or spaceship instrsmentation, trafhic signals, medicat instrimentation, cominstion
contral, all types of salety devices, ete. TOSHIBA cannot accept and hereby disclams liahility tor any damsge which may ocur 0 case “he
TOMBBA products are used in such equipment or applications without prior comsaltation with TOSHIRA
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INTEGRATED CIRCUIT
TC9152P
TOSHIBA J

TECHNICAL DATA

PIN FUNCTION

PIN No. SYMBOL FUNCTION REMARKS

Inhibit input terminal.
2 INH Normal operation at “H” level, and inhibit o
operation at “1” level.

C/R connecting terminal for the oscillator. e
5 o5 Muting time and switching timing of the . C
‘ analog switch are set by frequency of this

oscillator.
Vg1

Off designation input terminal for ail aralog
4 ALL-OFF switches. 4 W{ﬁm‘w
. All analog switches are turned off when "H"” SCHMAITT

. .. . . TRIGGER
level signal is input to this terminal. NPT

Muting signat output terminal.

When "H" level input is applied to the select
input {SEL-1~SEL-5) terminal, this terminal is
MUTE ptaced at "H" level only for a certain period
in which the analog switches are changed
over. Muting output time can be freely
determined according to frequency of OSC.

v

Select input terminals of the analog switches.
When SEL-1-~SEL-5 terminals are placed at
"H" level, respective selected analog switches <i
are turned on.
;; ggtj On the TC9152P, all of SEL-1~SFL-5 are of ¢ o
19 SEL-S mutual reset type. .

These terminals are |/ Q terminals which also
serve as the display driver output terminals. 1

23 SEL-1
22 SEL-2

Vst

TC9152P -2

1994 - 11 - 28

TOSHIBA CORPORATION




INTEGRATED CIRCUIT

TOSHIBA TC9152°P
TECHNICAL DATA
PIN No. SYMBOL FUNCTION REMARKS
Signat input terminal 1.
i When SEL-1 is selected, Analog Switch 1 is
SIG-A .
6/18 5iG-B1 turned on and power is conducted to the
circuit between this terminal and the COM
terminal. '
o Signal input terminal 2.
SIG-A, When SEL-2 is selected, Analog Switch 2 is
7117 SIG-B, turned on and power is conducted {o the
circuit between this terminal and the COM ANALOG
terminal. S sware
B Signal input terminal 3. 1
When SEL-3 is selected, Analog Switch 3 is
51G-Ag C 2
8/16 $IG-B3 turned on and power is conducted to the
circuit between this terminal and the COM s
terminal.
Signal input terminal 4. a
SIG-Ag When SEL-4 is selected, Analag Switch 4 is 7
9/15 $IG-B4 turned on and power is conducted to the 5
circuit between this terminal and the COM
terminal. com
Signal input terminal 5.
When SEL-5 is selected, Analog Switch 5 is
SIG-Ag .
10/14 $1G-Bx turned on and power is conducted to the
circuit between this terminal and COM
terminal.
11/13 Egmg Analog switch common terminals.
Y VDD Supply voltage applying terminals.
1 Vg1 Vpp-Vsst is for the contral system.
12 Vg Vpp-Vss2 is for the analog switch system.
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INTEGRATED CIRCUIT

TOSHIBA TC9152P

TECHNICAL DATA

OPERATION
1. Decision of OSC frequency

The OSC terminal is the C/R connecting terminal of a single terminal type oscillator, and muting
time, switching timing of the analog switch, etc. are decided by this oscillation frequency.

Oscillation frequency fosc=1/0.7CxRy (3> ()
{*) As quality of the oscillater may vary according to production lot, - E Loy
use a {(Variable) resistor for Ry.

The osciltator is normally not oscillating but when SEL input is accepted, starts to oscillate and after
transmitting 5 docks, stops to oscillate.

2. SEL terminals

These terminais are the select input for the analog switches and LED driver output 1/0 terminals.
As these terminals are kept pulled down, they are normally kept at "L” level.

When “H" level signal is input, the LED driver is turned on by the internal latch circuit and is kept
at "H" leve! even when returned to "L” level.

Voo VoD

Y

LATCH

Vs

V55t

On the TC9152P, SEL-1~SEL-5 are of mutual reset type, and therefore, they are kept off unless
selected input is applied.

TC9152P -4
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INTEGRATED CIRCUIT

TOSHIBA TC9152P

TECHNICAL DATA

3. Muting signal output

In order to prevent such abnormal sounds as popping sound generating when changing over the
analog switches, muting signal is transmitted.
This muting output time is set by OSC frequency.

Muting time  Tpute= (1/fpsc) x4 (s)

——

SEL INPUT

O5C

7 F§

INTEEMNAL CLOCK

MUTING

ANALOG SWITCH
CHANGE OVER

4. Initialization of switches and backup

As the auto-initializing circuit has been built in, SEL-1 (Switch 1) is initialized when power is turned
on.

This auto-initializing circuit operates only when the INH terminal is at "H” level and potential of
Vpp is less than about 4V,

Therefore, the inhibit and rise time of Vpp should be set as shown below when power turmed on.
Further, if Vpp drops below 4V at the (backup state), the auto-initializing function is similarly
actuated.

Vpp LEVEL i

BACK UP

Tooims
Voo STATE

T

POWER ON f \ POWER OFF
INH

Auto-initializing circuit operate

TCY152P -5
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INTEGRATED CIRCUIT

TOSHIBA TCa152p

TECHNICAL DATA

Multiple inputs

When more than two inputs in the mutual reset are simultaneously seiected, during the period of this
multipie inputs, all analog switches are turned off and muting signal is continuously transmitted.
Further, when multiple inputs are released, the finally selected input is accepted.

LATCE

ET

] >
VUTUAL RES
|

Chattering protection circuit

SEL input chatter protecter built in, it is possible to evasion abrnormal operation by noise, etc.
Signal for selecting SEL input is not accepted unless it is held at "H” level for more than 1 cyde of
OsC.

k.

{

: ¥
SELANPUT t
O w— [

LEC DRIVER ON
1
1
1

3
:
Q5S¢ —:/\./:\/\
i
|

SEL ACCEPTING

When the inhibit terminal is placed at “L” level, all inputs/outputs are cut off and the inhibit state is
resulted.

As current is scarcely consumed under this state, the back-up for a long time becomes possible.

If, however, potential of Vpp drops below 4V as stated above, the auto-initializing circuit is actuated
and a specific switch is set by force,

Therefore, voltage above 4V is necessary for bhack-up.

[ .

Vb

Vss1
TN

Vg2 Vs

Back-up by battery, etc. Back-up by condenser

TC9152P -6
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC9152P

5. Power supply

Power to the analog switch unit and the control unit is supplied from separate power supply
systems, respectively, and the analog switch unit can be operated by duai power supplies of (+)

and {~) and the control unit by a single supply unit.

Dual power supplies

Vo

Vssi

Vss2

Single power supply

Vb

V51

Vsg2

- 15V

VoD

Vg5t

V52

Vb

V554

A

15V

ov

- 15V

ov

{*) When this switch is used by a single power supply with Vsgq and Vggp made
common, up to 1/2 of voltage when dual power supplies are used can be applied.

6. Others

Parallel Connection of TC9152P

When switches having more than 5 contact points are required, it is possible to increase number of
contact points by using plural number of TC9152pP.

1

ALL-OFF
MUTE

L

ALL-OFF
MUTE

ALL-OFF
MUTE

TC9152P -7
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INTEGRATED CIRCUIT

TOSHIBA TC9152P
TECHNICAL DATA
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage (1) VD - Vss 16 V
Supply Voltage (2) vpp - Vsgo 32 vV
Input Voltage At Vggq Vin (1) -0.3~Vpp +0.3 vV
Input Voltage At Vgg) ViN (2) Veg - 0.3~Vpp +0.3 Vv
Power Dissipation Pp 400 mw
Operating Temperature Topr -30~75 °C
Storage Temperature Tetg ~55~125 °C
ELECTRICAL CHARACTERISTICS {(Unless otherwise specified, Vpp = 15V, Vgg1 =0V, Vggo = — 15V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT
Operating Supply
Y _ _ ) ~
Voltage (1) VDD ~Vss1 /-5 15 v
Operating Supply
Vpp =V — —_ . ~ 30 vV
Voltage (2) DD = V552 75
1 l = =
Operating Supply 5D | VDD =15V, V5$1 oV . 1 3 A
Current Vggz = 15V, Driver off
Back Up Voltage Vg — —_— 4 ~ 15 Vv
Back Up Current Ig — e o 1 10 LA
- SEL-1~SEL-5
Input H" Level VIH ALL-OFF, INH Vppx0.7 Vpp +0.3 y
Voltage ~ |SEL-1~SEL-5
"L | v - -0. ~ .
L" Leve i ALL-OFF, INH Vgg1—0.3 Vppx0.3
SEL Input Pulidown SEL-1~SEL-5
Resistor RD 7 | ALL-OFF, INH 10 20 30| ki
I SEL-1~SEL-5, Vpp = 15V
H" Level . 15 2 A
) eve lOH VOH = 10V, Vg1 =0V 0 30 m
utput o MUTE, Vpp = 15V
Current H* Level |loH (MUTE) Veer =0V, Ve = 14V 100 —_ —
_LYss + VOH A
. MUTE, Vpp =15V
" |l - — —
L” Level [loL(MUTE) Vst =0V, VoL =1V 100
0OSC Frequency Range fosc —_— — 50 ~ 5k Hz
Analog Switch On
Resistor RoN — - — 100 300 )
Analog Switch Off Leak lOFF — — — 0.1 e Jazas
: Vpp = 15V, Vgg1 =0V
Anal
nalog Switch Total THD | 1 [Vsgp=-15V, fiy=1kHz —  looos| 003 | %
Harmonic Distortion
VIN=1Vrms
Analog Switch Noise
Voltage VN -— Rg = H'(ﬂ, fW—zO ZOkHZ —_— 2 bl /.IVrmS
TC9152P -8
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INTEGRATED CIRCUIT

TOSHIBA TC9152p

TECHNICAL DATA

TEST CIRCUIT 1 TEST CIRCUIT 2

_— {)[ ANALOG SWITCH  oomregemen
J - — ; oy ;
{ 1
Q(;) (}-[ ANALOG SWITCH }w_.
- T a3
i n Cx
™
(U}ﬁ ANALOG SWITCH I—
) fosc-Voo
Wing - THD, R~ THD
VIN -~ THD Ri - THD
007 —
Y =15V bl
- ViN =1Vrms
o Vgg= — 15V o
i R =514} i
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5o0.06s) - . #ir & o00es| Tl X ] 20kHz 1
5 Jo w271 Z NN —
] A1 A" L 4
= et T = 100Hz - z 4, il
5 0.003 P z 5 0003| || T Tk
Z ~ =71 = o e e
% o B ~-E o ETT Y
2 . A 100Hz
ok —
o |
for s
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L
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POWER SUPPLY VOLTAGE Vpp (V)
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INTEGRATED CIRCUIT

TOSHIBA TC9152P

TECHNICAL DATA

OUTLINE DRAWING
DIP24-P-600 Unit : mm

e
24 13 e -
A NS Y e S O o s e i 0 e e . " K/ } &
o
: <
) I
. Q 0
il i
- 10
-3
¥
50 2 e o o A Jﬁx &
1 12 ~of
. 32.5MAX :
. 32.040.2 X
l o ™
o
r I
_Oy ~
=
=
o
o

—pd
2.037YP 254

Weight : 3.4g {Typ.)
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