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
voltage audio application.

TC9214AP, TC9215AP

Features

e Analog switch circuit formation
TC9214AP, TC9214AF: 5 circuits
TC9215AP, TC9215AF: 6 circuits

e Dual power supply of (+) and (-) can be used.

¢ Including level shift circuit, this IC can be operated by (+)

K DIP16-P-300-2.54A
power supply only under dual power supply operating.

e Setting low input-threshold-voltage in control signal input TCO214AF, TCO215AF

terminal. 5 V CPU application can control this IC directly.
e Package: DIP-16 pin

SOP-16 pin
SOP16-P-300-1.27
Weight
. . ) DIP16-P-300-2.54A: 1.0 g (typ.)
Pin Assignment (top view) SOP16-P-300-1.27: 0.16 g (typ.)
TC9214AP, TC9214AF TC9215AP, TC9215AF
Gnho VpD Ghp 1 Vpbp
1 R2 Ca OFF R 2 Sa0
S0l 3 S40 S1o 3 541
S11 4 Sa1 S11 R4 542
S20 5 S30 Ciz 5 C3a
S21 M6 531 S20 K6 32
GQR7 S32 S21 @7 C31
vss i 8 C3 Vss i 8 530
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Pin Function
1. TC9214AP, TC9214AF
Pin No. Symbol Pin Name Function Note
1 GND Ground Terminal Dual power supplying: +B — Vpp
0V — GND
(=) Power Supply
8 Vss Terminal —B—Vss —
Single power supplying: +B — Vpp
(+) Power Supply
16 VoD Terminal 0V —GND, Vss
2 C1 Switch (1) Control
Terminal SWITCH CONNECTION
. sip ( )—oo—() s
3 S10 Switch (1) 10 : fsw1 "
Input/Output S|
4 Sn Terminal S20 O——o\quo $21
@ O—1
5 S20 Switch (2) sa0 O—= "_OSM Sa1
Input/Output Cq O—T
i SW:
6 Sp1 Terminal . °'_3—O $30
O _3
s
7 c Switch (2) Control C f Swz 2
2 Terminal G
9 c Switch (3) Control
3 ; -
Terminal TRUTH TABLE
10 S32 C1,C2, Cy SW1, SWj, SW3
Switch (3)
11 S31 Input/Output H ON
Terminal L OFF
12 S3a0
13 Sa1 Switch (4) Cs S30-S31 S31-S32
Input/Output
14 S0 Terminal H ON OFF
Switeh (4 Contro L OFF ON
witch (4) Contro
15 Ca Terminal
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TC9214,15AP/AF

2. TC9215AP, TC9215AF

Pin No. Symbol Pin Name Function Note
1 GND Ground Terminal Dual power supplying: +B — Vpp
0V — GND
(=) Power Supply
8 Vss Terminal —B—>Vss —
Single power supplying: +B — Vpp
(+) Power Supply
16 Vbp Torminal 0V — GND, Vss
Switch (3), (4) OFF | SWITCH CONNECTION
2 OFF )
Input Terminal W
1 SW2
, . s10 O—e 7 O s
10 Switch (1) O / ]‘ O
Input/Output 11 S21
4 S11 Terminal 12
SW3 SWy
- s30 O— = sa0
5 c Switch (1), (2)
12 Control Terminal S32 O_° ,,_O 42
SW3 SWy:
6 S20 | switch (2) s O O'sm
Input/Output
7 Sp1 Terminal Cag OFF
9 S30
TRUTH TABLE —
Switch (3)
10 S31 Input/Output c SW1 SW
Terminal 12 1=T2
11 S32 H ON
Switch (3), (4) L OFF
witc ,
12 Caa Control Terminal
S30-S S31-S
13 Sz oFf | ¢ 30-931 31-932
34 S40-S41 S41-S42
14 Sa1 Swit(t;/h @) L L ON OFF
Input/Output
Terminal H OFF ON
15 S10 H [(Note 1) OFF OFF
Note 1: HorlL
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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, 5 V CPU application can control this IC directly.

Dual Power Supply Use

+B
+B
VpD
1 VIH
[ viL
GND p__‘_ﬁ‘, GND

Control Signal Analog Signal
Single Power Supply Use
+B
vVbD ( — +B
VIH
GND
Vie
vv— h—
Vs GND
Control Signal Analog Signal
V4

Note 2: In case of using single power supply in common with Vss and GND terminal, half voltage of dual power
supply must be supplied because of low operating voltage of a control circuit. (Vpp — GND £ 18 V)
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Maximum Ratings (Ta = 25°C)

Characteristics Symbol Rating Unit
Power supply voltage (1) Vpp-Vss -0.3~36 \Y,
Power supply voltage (2) Vpp-GND -0.3~20 \Y,
GND input voltage VIN (1) -0.3~Vpp + 0.3 \%
Vss input voltage VIN (2) Vss - 0.3~Vpp + 0.3 \%
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, Vss=-15V, GND =0V, Ta = 25°C)

Characteristics Symbol C-Ii-r(f:sutit Test Condition Min Typ. Max Unit
Operating supply voltage (1) Vbp-Vss Dual power supplying 9.0 ~ 34
Operating supply voltage (2) Vpp-GND Single power supplying 4.5 ~ 18 \%
Operating supply current Ibp — | No load, No signal — 0.1 0.5 mA
“H” level VIH Control input terminal 4.0 ~ VbD
Input voltage — \%
“L” level ViL Vpp =4.5~18V GND ~ 1.0
“H" level hH i ViH=15V -0.1 ~ 0.1
Input current — :Zont_rol I|nput pA
“” level e ermina Vi =0V -0.1 -~ 0.1
Vpp=5.0V,Vgs=-5.0V — 200 300
Analog switch ON resistance Ron — |Vpp=9.0V,Vss=-9.0V — 80 100 Q
Vpp=15V,Vgg=-15V — 60 80
Analog switch OFF leak loFe — |ViIN=VDD~Vss — +0.1 | £100 nA
Total harmonic distortion THD fin=21kHz, ViN =1 Vims — 0.01 0.05 %
Cross talk Cr Rg =600 Q, R =10 kQ 80 90 — dB
Output noise voltage VN BW = 20 Hz~20 kHz — 2.0 — | Wrms
Maximum control frequency 1 ViL=0V,Vig=5V 50 100 — kHz
fmax R =10kQ, C = 15 pF
Maximum transfer frequency — 5 — MHz
(Note 3)
_ RL=10kQ, C =15 pF
Field through Fs — 300 — kHz
(Note 4)

Note 3: To supply the VN = 1.0 Vims sign wave. fmax means 3dB down frequency from fiy = 1 kHz.

Note 4: To supply the VN = 1.0 Vims Sign wave. Fs means frequency for cross-talk 50dB.
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TOSHIBA TC9214,15AP/AF

Test Circuit 1

Vss *
47 uF 47 uf
RN
GND
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Application Circuit

1. TC9208N + TC9214AP, TC9214AF x 2

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

(L-ch)

(R-ch)

Source Input (1) O—

Source Input (2) O——o

Source input (3) O——
Source Input (8) O—
Source input (5) O—

———m—

—o

———o
Source Input (6) O—————T

(TC9208N)

—O Source Input (1)
O——O Source Input (2)
o——O Source Input (3)
°_—O Source Input (4}

°'_"_O Source Input (5)
T_——O Source {nput (6)

REC Output (1)

REC Output (2)

REC Output (1)

REC Output (3)

REC Output (2)

REC Output (3)

Tape Monitor (1) O——o\o—

—0/0——0 Tape Monitor (1)

O Tape Monitor (2)

Tape Monitor (2) O

Tape Monitor (3) O

2]

O Tape Monitor (3)

(TC9214AP, TC9214AF)

To Volume Circuit

2. TC9208N + TC9215AP, TC9215AF

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

(L-ch)

1 (TC9214AP, TC9214AF)

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

REC Output (1)
REC Output (2)

Tape Monitor (1) O—
Tape Monitor (2) O——‘

(R-ch)

() source Input (1)

L & (TC9208N) o———o Source Input {2)
L - °__O Source Input (3)
L . o———( source Input (4)
— o———1—( source Input (5)
_______T ;—O Source Input (6)
REC Output (1)

\ | —/o——o Tape Monitor (1)

o +——o o——¢ °__O Tape Monitor (2)

(TC9215AP, TC9215AF)

To Volume Circuit
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TOSHIBA TC9214,15AP/AF

Package Dimensions

DIP16-P-300-2.54A Unit : mm
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Weight: 1.0 g (typ.)
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Package Dimensions

SOP16-P-300-1.27
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Weight: 0.16 g (typ.)
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TOSHIBA TC9214,15AP/AF

RESTRICTIONS ON PRODUCT USE

030619EBA

e The information contained herein is subject to change without notice.

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

o TOSHIBA is continually working to improve the quality and 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 comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products 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 TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

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

e TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced
and sold, under any law and regulations.
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