TOSHIBA

TC9273,74N/F

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC9273N, TC9273F, TC9274N, TC9274F

ANALOG SWITCH ARRAY ICs

TC9273N, TC9273F, TC9274N and TC9274F are analog
switch array ICs developed for use in audio equipment
such as home stereo sets. Switch connection layouts can
be customized for different sets, thus simplifying the
external wiring.

FEATURES

® 10 analog switchesx 2 channels built in : TC9273N
TC9273F

® 18 analog switchesx 2 channels built in : TC9274N
TC9274F

® An aluminum mask process allows switch connections to
be customized.

® Switches are controlled by serial data.
® Built-in 5V microcomputer interface.

® Shrink DIP or flat package.

Weight

SDIP28-P-400-1.78 : 2.2 .
SOP28-P-450-1.27  : 0.8g (Typ.)
SDIP42-P-600-1.78 : 4.2 .
QFP44-P-1414-0.80D : 1.1g (Typ.)

TC9273N

SDIP28-P-400-1.78
TC9273F

SOP28-P-450-1.27
TC9274N

SDIP42-P-600-1.78
TC9274F

QFP44-P-1414-0.80D
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TOSHIBA TC9273,74N/F

PIN CONNECTION (TOP VIEW)

TC9273N, TC9273F TC9274N
Vss 1 VbD
Vss B VbD — s1 B2 s1 —
— S1 N2 ST — 2 B3 $2
S2 K3 S2 s3 Ba 3
S3 R4 S3 sa Bs sS4
S4 5 sS4 s5 B s5
S5 W6 S5 s6 B7 6
L-ch — s6 R7 S6 — R-ch s7 ls 57
S7 K8 S7 ss Mo g
S8 N9 S8 59 $9
s9 s9 L-ch — s10 s10 —R-ch
$10 S10 s11 S11
— S11 s11 — s12 512
GND STB $13 513
CK DATA s14 s14
S15 S15
S$16 S16
S17 S17
— S18 $18 —
GND STB
CK DATA
TC9274F
R-ch
I
S5 S6 S7 S8 S9 S10 511512513 S14S15
323 32 31 30 29 28 27 26 25 24 2322 s16
S17
S18
STB
DATA
NC
CK
GND
S18
S17
S16
S5 S6 S7 S8 S9 S10S11512S13 S14S15
L-ch
980508EBA2’
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TOSHIBA

TC9273,74N/F

BLOCK DIAGRAM
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TOSHIBA

TC9273,74N/F

PIN FUNCTION (Left channel/right channel)

PIN No. SYMBOL PIN NAME FUNCTION AND OPERATION NOTE
TC9273N/F| TC9274N | TC9274F
Negative power Vpp =8.0~17V
1 1 40 Vss supply pin SI)lJuF)aFll)pl)ower EGRIB:OV
13 20 16 GND D.|g|tal ground Vgg= -8.0~-17V .
pin
Positive power |Single power —Vpp=8.0~18V
28 42 38 VoD supply pin supgply |:V55=GND=0V
2/27 2/41 41/37 S1 Analog switch input pins.
3/26 3/40 42/36 S2
4/25 | 4/39 | 43/35 | s3 o Do
5/24 5/38 44 /34 S4 Lo L
6/23 6/37 1/33 S5
7/22 | 7/36 | 2/32 | s6 sy O—t—8
8/21 8/35 3/31 S7
9/20 9/34 4/30 S8
10/19 | 10/33 | 5/29 | 9 Input/output o
11/18 | 11/32 | 6/28 | s10  |P™ Sne1 O > —
12/17 | 12/31 | 7/27 | sn - e
— 13/30 8/26 S$12 Lo b
— 14/29 9/25 S13
— 15/28 10/24 s14 x : Aluminum mask switch.
— 16/27 | 11/23 | S15 ® : Open or closed can be
— 17/26 12/22 516 specified. Connection for
— 18/25 13/21 $17 right and left channels can
— 19/24 14/20 $18 be different.
— — 17/39 NC Not connected — —
14 21 16 CcK Clock input pin [Clock input for data transfer Low
15 22 18 DATA |Data input pin Ser.ial data input for setting threshold
switches value
16 23 19 STB St.robe input Strobe input for data writing |n.put
pin pins
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TOSHIBA TC9273,74N/F

OPERATION
1. Switch ON/OFF setting
The switches are set to ON or OFF using 18bit or 26bit serial data.

e Data format

(TC9273N, TC9273F) .
pata |1 5253 [——o-—] s8 [s9 [sto] ® [ ¢ [esi]cse[cti [c2[caee]
1 2 3 --2_ 8 9 10 11 12 13 14 15 16 17 18

(TC9274N, TCI274F) .

pata [ s1[s2[s3 [——o-]ste[s17][s18] ® [ ¢ [esi]cse[ct [c2[caea ]

1 2 3 --2-_ 16 17 18 19 20 21 22 23 24 25 26
« nnn nnnnnnnnnmnn_
sTB ” M

1) S1~5S10~518 : Switch control data
When S =1, Sy, is set to ON ; when S, =0, to OFF.

2) Rand L : Channel select data
When R =1, right-channel switches are set ; when L=1, left-channel switches are set.
(When R=L=1, both channel switches are set simultaneously.)

3) CS1 and CS2 : Sub-code data
The sub-code data are customized.

4) C1~Cy : Chip select data (fixed)
IC NAME Cq Co C3 Ca
TC9273N, TC9273F 0 0 1 0
TC9274N, TC9274F 1 0 1 0
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TOSHIBA TC9273,74N/F

2. Serial data timing

Input the CK, DATA and STB signals at the following timing.

pata A X x : x X K x
| :
1 1
1 1

« M, T I
i Lo i i | i

T8 R . | M l
CVCRIN ” L e el o
1 a I 1
] a=05us, b=10us
b

3. One and dual power supply operation

TC9273N, TC9273F, TC9274N and TC9274F can operate with one or dual power supply. With single
or dual power supply, serial data logic level can be 0-5V.

® Single power supply operation ® Dual power supply operation
VbD VbD
(172Vpp)-=d==—==-\p-—m-m g GND
GND/Vsg J-LI-L Vss
Analog signal Logic signal Analog signal Logic signal
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TOSHIBA TC9273,74N/F

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage (1) Vpp - Vss -0.3~36 \
Power Supply Voltage (2) Vpp - GND -0.3~20 \
GND Input Voltage ViN (1) -0.3~Vpp +0.3 v
Vsg Input Voltage VIN(2) |Vgg-03~Vpp+03| V
Power Dissipation Pp 300 mwW
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -65~150 °C

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

CHARACTERISTIC SYMBOL —I;:E|§T TEST CONDITION MIN. | TYP. [ MAX. [ UNIT
CUIT
Operating Supply Voltage (1) [Vpp-Vss | — |Dual power supplying 16 ~ 34 Y
Operating Supply Voltage (2) [Vpp-GND | — |Single power supplying 8 ~ 18 \Y
Operating Supply Current IDD — | No-load, No-input — 0.01 0.1 mA
"H" Level \Y CK, DATA, STB Terminal 4.0 ~ \Y%
Input Voltage 55— U v:[| ~ |vpp=8~18v GND | ~ P.(I)) v
Input Current “H" Level IIH _ |CK, DATA, VIH=15V | =10 | ~ 1.0 A
“L" Level L STB Terminal |V =0V -1.0 ~ 1.0
Operating Frequency fop 0 ~ 1.0 | MHz
Operating Minimum Clock Tek — | CK, DATA, STB Terminal 05 . . s
Wide
Switch-on Resistance RON _ |internal analog switch — 80| 100 Q
Analog Switch OFF Leak lOFF -0.1 ~ 0.1 HA
Total Harmonic Distortion THD fiN=1kHz, VIN =1Vims — | 0.001| — %
Noise Output Voltage VN 1 |Rg=600(), R =47k() — 1.0 — |#Vims
Crosstalk CT BW = 20Hz~50kHz — 100 — dB
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TOSHIBA TC9273,74N/F

TEST CIRCUIT 1 (THD/VN/C-T)

VbD
w w
:Lﬂ+ =§
s | o | Vbp
/J, Analog switch
w
Ya =3 Vs GND
~ 1 . F ) (' 5 Ed
< o
Vss
R,
g RL
SG v-M
THD - Vijn RON - VDD/Vss
0.05 200,
® Vpp=6V, Vsg= -6V
0.03 @ Vpp=9V, Vgg= -9V
® Vpp=12V,Vss= — 12V
3 ® vpp=15V.vss=-15v | D] |@®
0.01 S
I
g 1/ g
x
< 0.005 \\ // Vi / = 100 — -
/ il b4 T~
2 0003 N / /e Z ~—__
- \\ / } o
/|
~1 A/
N
0.001 = 4
f|N=1kHZ
Rg =600
R =47kQ) 0
0.1 1 10 t6 8  +10 12 14 16 *18
Vin  (Vrms) Vpp/Vss (V)
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TOSHIBA TC9273,74N/F

APPLICATION CIRCUIT

1) Typical switch connection for an application set. (@ : Switch number)

TAW1——*—+IIII———4 1 Al IIEI A2 Ilil
ouT
TAPE 1 =————

TAPE 2 - ¢ Amp (1) Amp (2)

(No. of switches 117 )
Input/output pins : 18

(Sn)

TAPE1
Vi
V2
V3
TAPE2
TAPE1
TAPE2
Vi
V2

AUX1
AUX2
CcD
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TOSHIBA TC9273,74N/F

OUTLINE DRAWING
SDIP28-P-400-1.78 Unit : mm
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Weight : 2.2g (Typ.)
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TOSHIBA TC9273,74N/F

OUTLINE DRAWING
SOP28-P-450-1.27 Unit : mm
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Weight : 0.8g (Typ.)
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TOSHIBA TC9273,74N/F

OUTLINE DRAWING
SDIP42-P-600-1.78 Unit : mm
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Weight : 4.2g (Typ.)
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TOSHIBA TC9273,74N/F

OUTLINE DRAWING

QFP44-P-1414-0.80D Unit : mm
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Weight : 1.1g (Typ.)
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