TOSHIBA TC9214,15AP/AF

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC9214AP, TC9214AF, TC9215AP, TC9215AF

HIGH VOLTAGE ANALOG SWITCH

TC9214AP/AF, TC9215AP/AF are Analog Switch for high TC9214AP
voltage audio application. TC9215AP

FEATURES

® Analog Switch Circuit Formation
TC9214AP, TC9214AF : 5 circuits
TC9215AP, TC9215AF : 6 circuits

DIP16-P-300-2.54A
® Dual Power Supply of (+) and (-) can be used. TC9214AF

. e e . TC9215AF
® Including Level Shift Circuit, this IC can be operated by 9215

(+) power supply only under dual power supply
operating.

® Setting Low Input-threshold-voltage in control signal
input terminal. 5V CPU application can control this IC
directly.

e Package : DIP-16 PIN — SOP16-P-300-1.27
eight
SOP-16 PIN DIP16-P-300-2.54A : 1.0g (Typ.)
SOP16-P-300-1.27 : 0.16g (Typ.)
PIN CONNECTION (TOP VIEW)
TC9214AP, TC9214AF TC9215AP, TC9215AF
GND Vpp GND Vpp
Cq Ca OFF Sa0
S10 S40 S10 S41
S11 S41 S11 S42
S20 $30 C12 C34
S99 $31 S20 32
Cy S32 S21 C31
Vss C3 Vss $30
980508EBA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TC9214,15AP/AF

BLOCK DIAGRAM

TC9214AP, TC9214AF TC9215AP, TC9215AF
GND @j L@ VDD GND @j Liﬁ) VDD
[« @ ES) Ca OFF @ @ S40
=X XSW4
SWy'
S11 @ W1 @ S41 S11 @ sw_—‘ @ S42
SWy 1
520 @EX (12 530 2 (12 s34
— Sw3
S21 @ W) @531 $20 @ @ $32
SW3’ SW3'
Q @ g @532 $21 @ W @ $31
— X XSW3
Vss @ v @ C3 Vss @—+ @ S30
PIN FUNCTION
1. TC9214AP, TC9214AF
PIN No. | SYMBOL PIN NAME FUNCTION NOTE
1 GND | Ground Terminal Dual power supplying : +B —Vpp
(-) Power Supply 0V —>GND
8 Vss Terminal -B —Vgg —
16 Vv (+) Power Supply Single power supplying: +B —Vpp
DD | Terminal 0V —GND, Vsg
) c Switch (1) Control SWITCH CONNECTION
1 Terminal
3 S10 Switch (1) Input/ 10 O_O\gvTO 11
4 S11 Output Terminal ¢ Q—f
5 S20 Switch (2) Input/ 520 O_°\§’W_O S21
6 1 Output Terminal I O—f 2
7 c Switch (2) Control ss0 O——<o— sm
2 Terminal G O—fsw“
9 c Switch (3) Control &O $30
3 Terminal 531 O_\_O 532
o—t™
10 $32 < —
1 531 Switch (3) Input/ TRUTH TABLE
Output Terminal C1, C2, Ca SW1, SW3, SW3
12 30 H ON
L OFF
13 41 |switch (4) Input/
14 S40 Output Terminal C3 $30-531 $31-532
Switch (4) Control ON OFF
15 C4 Terminal L OFF ON

1998-05-15 2/9



TOSHIBA TC9214,15AP/AF
2. TC9215AP, TC9215AF
PIN No. | SYMBOL PIN NAME FUNCTION NOTE
1 GND Ground Terminal Dual power supplying +B -Vpp
(-) Power Supply 0V —GND
8 Vss Terminal -B —Vgg —
16 v (+) Power Supply Single power supplying: +B —Vpp
DD |Terminal 0V —GND, Vsg
2 OFF Switch (3), (4) OFF SWITCH CONNECTION —
Input Terminal Wi W,
3 S10 Switch (1) Input/ s10 O— /’—0520
4 S11 Output Terminal $11 O—.j —sn
itch (1), (2 I
5 C12 '?'\g:r::ina(l ) (2) Contro 2 SW3 SW,
s30 O—s o sa0
° °20  |switch (2) Input/ s O we-O s
; 531 Output Terminal a1 ? a1
9 530 C3a OFF
Switch (3) Input/ TRUTH TABLE
10 531 Output Terminal
P C12 SW1, SW>
12 c Switch (3), (4) Control L OFF
34 Terminal
S30-S $31-S
OFF C 307231 317232
13 S42 34 | sap-Say $41-542
14 S Switch (4) Input/ L L ON OFF
41 Output Terminal H OFF ON
H X OFF OFF
15 540 (¥ Horl)
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TOSHIBA TC9214,15AP/AF

NOTATION : POWER SUPPLY

As the power supply is parted between analog switch unit and control unit, the analog switch unit
operates in dual power supply of (+) and (-), in which case, the control unit operates in single
power supply. Setting a low input-threshold voltage in control input terminal, 5V CPU application
can control this IC directly.

Dual power supply use

B +B
¥
voo (O—
1 VIH
[ viL ——] —
anp >_j GND
Vss <>T -B
Control Signal Analog Signal
Single power supply use
+B
VbD ()— +B
VIH
GND 3
Vi
Vss | GND
Control Signal Analog Signal
”?

(Note) In case of using single power supply in common with Vgg and GND terminal, half
voltage of dual power supply must be supplied because of low operating voltage of
a control circuit. (Vpp - GND= 18V)

1998-05-15 4/9



TOSHIBA

TC9214,15AP/AF

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage (1) VDD-Vss -0.3~36 Y
Power Supply Voltage (2) Vpp-GND -0.3~20 \
GND Input Voltage VIN (1) -0.3~Vpp+0.3 \
Vss Input Voltage VIN(2) |Vss-0.3~Vpp+0.3 \Y
Power Dissipation Pp 600 (300) mW
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -65~150 °C

( ) : SOP-16 pin.

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp = 15V, Vgg= — 15V, GND =0V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Operating Supply . _
Voltage (1) VpD-Vss Dual power supplying 9.0 34 y
Operating Supply . .
Voltage (2) Vpp-GND Single power supplying 4.5 18
Operating Supply Current| Ipp — |No load, No signal — 0.1 0.5| mA
Input "H" Level VIH Control input terminal 4.0 ~ VDD
n " - V
Voltage L” Level VIL Vpp =4.5~18V GND ~ 1.0
Input “H" Level lIH Control input VIH=15V -0.1 — 0.1 A
Current “L" Level M terminal V| =0V 01| — 01| #
) Vpp =5.0V, Vgg= - 5.0V — 200 300
Analog Switch ON
Resistance RoN — |Vpp=9.0V, Vgg=-9.0V — 80 100 Q
Vpp =15V, Vgg= - 15V — 60 80
Analog Switch OFF Leak lOFF — |VIN=VDD~Vss — | £0.1 | £100| nA
Total H i
otal Harmonic THD fin = 1kHz, ViN = 1Vrms — | 001 005| %
Distortion R. = 6000 R = 10kQ)
g= + L= —_
Cross Talk . cr BW = 20Hz~20kHz 80 90 dB
Output Noise Voltage VN — 20| — |#Vims
i 1
Maximum Control V|L =0V, Vjy =5V 50 100 | — KHz
Frequency FAAX
Maximum Transfer R =10kQ, CL = 15pF (*1) . 5| — | MHz
Frequency
Field Through Fs Rp=10kQ, C =15pF (*2) — 300 | — kHz

(*1)
fiN = 1kHz.

(*2)

To supply the VN =1.0Vims sign wave. fpgax means 3dB down frequency from

To supply the V|N=1.0Vyms sign wave. Fg means frequency for cross-talk 50dB.
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TOSHIBA TC9214,15AP/AF

TEST CIRCUIT 1
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TOSHIBA TC9214,15AP/AF

APPLICATION CIRCUIT
1. TC9208N +TC9214AP, TC9214AF x 2

® Monitor switching for 6 source input circuits and 3 tape-recorder.

(L-ch) (R-ch)
Source Input (1) O— —O Source Input (1)
(TC9208N)
Source Input (2) O——o o——O Source Input (2)
Source Input (3) O——o O——O Source Input (3)
Source Input (4) O——o °__O Source Input (4)
Source Input (5) O——o o——O Source Input (5)
Source Input (6) O—4T T——O Source Input (6)
REC Output (1) REC Output (1)
REC Output (2) AM ,j, AM REC Output (2)
REC Output (3) REC Output (3)
Tape Monitor (1) O——o\o— —o/o——o Tape Monitor (1)
Tape Monitor (2) O o——o/o——O Tape Monitor (2)
Tape Monitor (3) O——o\o— —O/O——O Tape Monitor (3)

(TC9214AP, TC9214AF)

(L-ch)

To Volume Circuit

2. TC9208N + TC9215AP, TC9215AF

1 (TC9214AP, TC9214AF)

® Monitor switching for 6 source input circuits and 2 tape-recoder.

(R-ch)

Source Input (1) O—
source Input (2) (O—
Source Input (3) O—
Source Input (4) O—
Source Input (5) O—
Source Input (6) O—

(TC9208N)

—O Source Input (1)
—O Source Input (2)
—O Source Input (3)
—O Source Input (4)
—O Source Input (5)
—O Source Input (6)

REC Output (1)
REC Output (2) J7

REC Output (1)
REC Output (2)

Tape Monitor (1) O—

Tape Monitor (2) O

—O Tape Monitor (1)

(TC9215AP, TC9215AF)

O Tape Monitor (2)

To Volume Circuit
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TOSHIBA TC9214,15AP/AF

OUTLINE DRAWING
DIP16-P-300-2.54A Unit : mm
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Weight : 1.0g (Typ.)
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TOSHIBA TC9214,15AP/AF

OUTLINE DRAWING
SOP16-P-300-1.27 Unit : mm
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Weight : 0.16g (Typ.)
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