TOSHIBA TA2056FN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA2056FN

1.5V CORDLESS HEADPHONE RECEIVER

The TA2056FN is an infrared ray linear audio signal
receiver IC developed for IR cordless headphone systems.
It is two built in FM receivers for stereo and muting
function etc.

FEATURES

® Two built-in FM receivers for stereo
(f=2.3/2.8MH2z)

® Excellent spurious radiation by direct detection type

SSOP24-P-300-0.65A
® Built-in muting function (retuned noise detection type) Weight : 0.14g (Typ.)

e Built-in buffer amplifier for muting signal detection
e Built-in muting amplifier
e Built-in detector circuit

e Muting attenuation (Vcc=1.2V, Ta=25°C)
ATT =65dB (Typ.)

® Two built-in RF amplifiers

® |low supply current (Vcc=1.2V, Ta=25°C)
lcc=4.0mA (Typ.)

® Operating supply voltage range (Ta=25°C)

(* Handle with care to prevent devices from deterioration by static electricity.
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TOSHIBA TA2056FN

BLOCK DIAGRAM

BPF

We recommended
2.3MHz : TH353BFI-8300 (TOKO, INC))
2.8MHz : TH353BFI-8301 (TOKO, INC))
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TOSHIBA TA2056FN
TERMINAL EXPLANATION
TERMINAL VOLTAGE : Typical voltage at no signal with test circuit (Ve =1.2V, Ta=25°C)
TERMINAL
TERVINALT NamE FUNCTION INTERNAL CIRCUIT VOLTAGE
) Vv
Input of RF amplifier
1 INg ® Input impedance ~
: 3.3k} (Typ.) \T/ 0
® A resistor (R=330(}) should 7 ’
24 INA be connected to GND < L<
through a capacitor O—e——(1
2 RF GNDB | GND of RF amplifi ,% S 0
23 |RF GNDp ot RF amphiher ¥
3 RF OUTg . >
2 RF OUTA Output of RF amplifier J7 —
4 RF VccB [Vcc, for RF amplifier and part 12
21 RF Vcca |of limiter amplifier ’
5 LIM INg ? : :
Input of limiter amplifier x
® Input impedance 5 1.8k 1.2
1 1.8kQ) (Typ.) %
20 LIM INa
Vecd
6 \/de Vce, except RF V¢ — 1.2
VREF
7 MT OUT |Output of muting amplifier 0.5
T <
70002 7)_"_0
Input of muting amplifier ?
It is necessary to connect a
17 MT IN resistor between VREF 33kQ) 0.7
terminal (pin®) and this 11KQ
terminal (pin@®) for bias. VREF
®
8 DET IN Input of muting detector circuit — ® 0.7
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TOSHIBA TA2056FN
TERMINAL
TERMINAL 1 namE FUNCTION INTERNAL CIRCUIT VOLTAGE
. (V)
9 LPE S.moothmg circuit of muting .
signal
10 QUADg
QUAD detector 0
13 QUADA
1" OouTp Output of audio signal
® OQutput impedance 0.6
12 ouTp : 1kQ (Typ.)
Detector output for muting
function
® This terminal is detector @
output of FM detector, it (19
14 DET OUT can be used for muting " 0.5
signal detection.
® Output impedance
0 2k (Typ.)
. . 18,
Input of HPF for muting signal
15 |HPF IN dp“ . uting g I 0.7
etection
15—
i 712
16 HPE OUT (?utput of HI.DF for muting t (e} 0.7
signal detection 5
18 VREF Reference circuit 3 é (9 0.7
19 GND — 0
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TOSHIBA

TA2056FN

APPLICATION NOTE

1.

Input of RF amplifier (PIN @ /@)

A resistor (R=330(2) should be connected to GND through a capacitor. Because input impedance of
this terminal is designed for 3.3k} (Typ.), internal circuit doesn’t operate normally.

. Muting function (Retuned noise detection type)

The muting function is operated by audio
amplifier muting which is decided by noise level
which is taken out by high-pass filter from
recovered output voltage of channel A.

Muting signal is detected only channel A, not
from channel B.

The detected noise level peaks near the input
limiting voltage. Bellow the input limiting
voltage, the noise level decreases and there is a
possibility that the muting function doesn’t
operate normally.

Thus in case that muting sensitivity is set near
the input limiting voltage, it is necessary to
caution that the muting function operate
normally.

. Pattern layout

RECOVERED QUTPUT VOLTAGE Vop (dB)

20

40

60

80

0

VoD - Vin(15)

Vee=1.2V

0dB = 45mVms fin = 100kHz

2 4 6 8 10 12

INPUT SIGNAL VOLTAGE OF PIN®  Vin (15) (mVyme)

Fig. Muting sensitivity

The TA2056FN has three Vcc and GND terminals. External parts should be connected with each

Vcc and GND shortly, these pattern layouts should be isolated.
RF Vcca (pin@). RF GNDp (pin®) ........
RF Vccg (pin @). RF GNDg (pin®@) ........
Vcc (pin®). GND (pin®@) .................

RF amp. (A-ch), part of LIM amp. (A-ch)
RF amp. (B-ch), part of LIM amp. (B-ch)
Except RF Vcc and RF GND
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TOSHIBA TA2056FN
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Ve 3 \Y
Power Dissipation Pp (Note) 500 mwW
Operating Temperature Topr -25~75 °C
Storage Temperature Tstg -55~150 °C
(Note) Derated above Ta=25°C in the proportion of 4mW/°C.
ELECTRICAL CHARACTERISTICS
Unless otherwise specified : Ve =1.2V, Ta=25°C
f=2.3/2.8MHz, fy, = 1kHz, Af= +22.5kHz, Vi, =80dBxV EMF
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Supply Current Icc — |Vin=0 — 4.0 6.0 | mA
Reference Voltage VREF — 0.65 | 0.75 | 0.85 \
RF Amp. Voltage Gain Gy — [ Vin=10mVyms — 8 — dB
Recovered Output
Vv — |f=2.8MH 27 45 63
Voltage 1 OD1 z MVrms
Recovered Output
Y — |[f=2.3MH — 42| — |mv
% Voltage 2 0D2 z MVrms
& |Vop Channel Balance CB — |Vobp1-Vobp2 -14 | +06 | +2.6 | dB
$ |Input Limiting Voltage | Vin(lim) | — |-3dB limiting point 401 451 30 dE?\;l;/
[«5]
o
g -
i T(:.»tal Harmomc THD _ _ 0.2 _ %
Distortion
Signal to Noise Ratio S/N — |af=+22.5kHz—0 — 56 — dB
AM Rejection Ratio AMR — |MOD =30% — 45 — dB
Cross Talk CcT — — 55 — dB
& | Muting Circuit Off
2 MT (OFF — |[f=100kHz, Vop> -3dB — — 2
& | Voltage (OFF) z, VoD MVrms
o | Muting Circuit On MT(ON) | — |f=100kHz, Vop<-40dB | 12 | — | — |mVims
5 Voltage
S |Muting Attenuation ATT —_ —_ 65 - dB
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TOSHIBA

TA2056FN

TEST CIRCUIT

RF

OouTp % %
Q s Ir
1 I
o o
v = =
270} 0.01uF 1.8k()
G !
3 S g ST w0 ea L [ &
S : 1: ¢ !
= i Tm b3 .
f=2.8VHz

RF RF RF LIM HPF  HPF  DET
INA~ GNDp OUTA Veeca INa NP VREF MTIN oyr N our QUAPA

TA2056FN

RF RF RF LIM MT
INB GNDg OUTg Vceg  INB Ve OUT DETIN LPF

QUADR OUTg OUTA

ouTa
] L1 1 pF CE‘
270Q = S 3™ > =
N Y I s _
I=3 S 20.01uF 0.01 uF o
o 2 1.8k sl .
LS =, © 27 ne Vee 3: 1/I1|F S QouTR
= T OSF ¥ S =
f=2.3MHz v g Sy S S i“
T
e}
RF
OuUTg
COIL DATA (Test circuit) L1, L2
COIL TURNS WIRE
NAME TEST FREQ. | L (u«H) Qo 13 (mmg) ] REFERENCE ®
L1 DET 2.52MHz 35 70 59 0.06UEW |(©4165-IPS-047-6 ®
Ly DET 2.52MHz 60 65 74 0.06UEW |©4165-IPS-047-11 ®
(BOTTOM VIEW)
® : SUMIDA ELECTRIC Co., LTD.
7
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TOSHIBA

TA2056FN

lcc (mA)

SUPPLY CURRENT

RESPONSE (dB)

RECOVERED OUTPUT VOLTAGE Vop (dB)

-20

- 40

-60

-80

-20

- 40

-60

-80

Icc, VREF - VcC

I 0.8
’_ ' ==
z VREF
0.6
I
e 0.4
.’ Icc
4
/
0.2
Vin=0
b)) 0
o' 1 15 2 2.5
SUPPLY VOLTAGE Vcc (V)
VoD: Vho: THD, AMR - Vjp
Vob
7 ?
//
7 \ 15
\ /
N \AMR (MOD =30%)
\\\ '
\V/ 1
N, —
Vee=12V ‘1 THD (Af= #75kHz)
£=2.3/2.8MHz Vno 05
fm=1kHZ THD
Af= +22.5kHz ~
0
-20 0 20 40 60 80 100 120
INPUT SIGNAL VOLTAGE Vi, (dBuV EMF)
VoD, THD - Af
Vob
4
d 1T
// \ /
» \ / 3
/ \ /THD i
/ \ (Af = £ 75kHz)
1
Vee=1.2V / /1
£=2.3/2.8MHz / P
fm = TkHz g // 1
Vin \ 4/
N 7 THD
=80dBuV EMF N1 |
-150 -100 -50 O 50 100 150
DETUNING FREQUENCY Af (kHz)

v)

REFERENCE VOLTAGE VREr

TOTAL HARMONIC DISTORTION THD (%)

(%)

TOTAL HARMONIC DISTORTION THD

RF AMP. VOLTAGE GAIN Gy (dB)

RESPONSE (dB)

(MVems)

INPUT SIGNAL VOLTAGE OF PIN®
Vin (15)

Gy - Ve
16
Vin=10mVrms
Ry = 1.8k2
12
8 td
,
1
¥}
4
[1] D))
o ¥ 1 15 2 25
SUPPLY VOLTAGE V¢ (V)
VoD. Vin (lim). THD, S/N - Vc¢c
08 __
8
0 == -0
[a]
! Yor .
L 06 - oT
! 43
f=2.3/2.8VIHz g i
-20 fm = 1kHz £ 20 2%
Af= %22 5kHz =4 0%
0a 24 £
Vin =80dBuV EMF E
" # v 2 E
- Vin (i .. 5=
20 in (lim) - g 40 [
Pis 2 2>
\id \ =02 <« 2
g
o == -
-60 7 S/N THD < 60
‘ | | R
) 0 _
o ¢ 1 15 2 2.5
SUPPLY VOLTAGE Ve (V)
Vin(15) - VccC
16
Vin = 100kHz
12
8 S
P MT (ON)
\'ri,\
MT (OFF) ——IIz-
4
0 b))
o ¥ 1 15 2 25

SUPPLY VOLTAGE V¢ce (V)
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TOSHIBA TA2056FN

Icc, VREF - Ta Gy - Ta
- Vee=1.2V
8 : 08 s 16
- Tt s z Vin=10mVrmg
g VREF E—
E = w >
£ s 3
o
ol 6 06 = > 12
- <
H g 8
é 1 "] i 04 g § I
4 - 8
|t > =
3 . —T" o 9]
> Icc 9 >
- 2 .
[N w oo
a 4 s
3 2 02 <4 4
Vee=1.2V = =
Vin=0
0 0 0
-20 0 20 40 60 80 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)
VoD: Vin(lim) - Ta Vin(15) - Ta
= - Vee=1.2V
= 0 0 16
Vob (=] fin = 100kHz
8 we =
> 22,
w -20 20 z2 B
3 >3 g9
ar 0B ~E
(o] 2= 6]\4
> = —~
= —40fT 0 ST "B 8 MT (ON)
z I3 = g s = L -
e = T 2= "= T -
S Vi ot SECNCEY MT (OFF
3 Vee=12V in (lim) %> & (OFF)
o -g0| f=23/2.8MHz 60 =~ 5 4
< fm = 1kHz z
3 Af= +22.5kHz =
S Vin =80dBuV EMF
X -80 80 0
-20 0 20 40 60 80 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)
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TOSHIBA TA2056FN

PACKAGE DIMENSIONS
SSOP24-P-300-0.65A

Unit : mm

24 13

AAAAAARARARR — 7 &
Np ™
o O
-+ =+
©o [{o]
(o] M~

}O = | ~

EEE L —— S

1 12

0.325TYP L R 0.2210.1 0.13
0.65

Y 8.3MAX ,

. 78%02
N \n
5,3 %
(\!A <'O-I 0
of 3l E
—Q
?1::1’ J |‘0.45i0.2
o »—1e

Weight : 0.14g (Typ.)
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TOSHIBA TA2056FN

RESTRICTIONS ON PRODUCT USE

000707EBA

@ 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..

@® 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.

@ The products described in this document are subject to the 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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