Wireless 912 Headphone
WHP-170

Receiver

The RF receiver unit is built-in a headphone. The headphone incorporates for this purpose
the receiver unit and an antenna, which is hidden inside the headband. Rechargeable
batteries aso included for the powering of the system. The headphone has the following
controls:

1. A volume control to adjust a convenient sound level.

2. A tuning knaob to tune the correct frequency within the received frequency hand.

3. A slide switch having a power on/off and charge function.

Description

The sound signal from the source was modulated in a frequency band of 911.50-913.50
MHZ. Thissigna is picked up from the transmission area by the antenna. The signal from
the antennais connected to a front-end.

The wide band signal is pre-amplified and sequently mixed with alocal oscillator of
854.0MHZ. Theresult isthe 1 the IF (58.0MHZ). This signal is connected to a standard
FM radio receiver IC.

Inthiscircuit (IC: TA 2111) the signal is, after being amplified, connected to again a mixer
circuit. A tuning oscillator of 68.7 MHZ resultsin a second IF of 10.7MHZ,the IF band
width is 560KHz. The FM stereo demodulator makes the low frequency band of the stereo
signals available again. After amplification and volume control devices the signal are
available for the acoustic drivers of the headphone.

Powering

An external 12V DC /200mA AC/DC adaptor powers the transmitter, and two AAA size
rechargeable battery powers the Rx unit.
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TOSHIBA

TA2111N/F/EN

TA2111N,TA2111F,TA2111FN

3 VAM/FM 1 Chip Tuner IC

TA2111N/F/FN are AM/FM 1 chip tuner ICs, which are designed
for portable radios and 3 V Head phone radios.

FM local oscillation voltage is set up low relativity, for NEW
FCC.

Features

For NEW FCC.

AM Detector coil, FM IFT, IF coupling condenser are not
needed.

For adopting ceramic discriminator, it is not necessary to
adjust the FM quad detector circuit.

Built-in FM MPX VCO circuit.

Built-in varactor diode for AFC.

Built-in AM low cut circuit.

Low supply current. (V¢c = 3 V, Ta = 25°C)

Iccq (FM) = 9.0 mA (typ.)

Iccq (AM) = 5.0 mA (typ.)

Operating supply voltage range: VoC = 1.8~7 V (Ta = 25°C)

TA2111N

SDIP24-P-300-1.78
TA2111F

SSOP24-P-300-1.00
TA2111FN

SS0P24-P-300-0.65A

Weight

SDIP24-P-300-1.78: 1.2 g (typ.)
SS0P24-P-300-1.00: 0.31 g (typ.)
SS0P24-P-300-0.65A: 0.14 g (typ.)

Note 1: Handle with care to prevent devices from deteriorations by static electricity.
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TOSHIBA TA2111N/F/FN

Block Diagram
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TOSHIBA TA2111N/F/FN

Explanation of Terminals

(Terminal voltage: Typical terminal voltage at no signal with test circuit, Vcc =3V,
Ta = 25°C)

Pi Terminal Voltage
N:: Characteristics Internal Circuit (Typ.) (V)
' AM FM
@
N
1 |FM-RFIN 4 0 0.8
@"—' Yy | w
€ 3 T8
s 3
rF GND (2
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FM DET
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4 MIX OUT W
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TOSHIBA

TA2111N/F/FN

) Terminal Voltage
::g‘ Characteristics Internal Circuit (Typ.) (V)
’ AM FM
\'/dd ©—~
8 FMIF IN 3.0 3.0
ano (9)
9 GND (GND for AM, FM IF, _ 0 0
FM MPX stage)
10 | TUN LED (Tuning LED) — —
GND
11 [ ST LED (Sterec LED) — —
GND
®
Vee @
QUAD }"
2| (FM QUAD. Detector) l L 3 .) 25 22
® Q
ano (@)
Vee
13 | R-OUT (R-ch Output) 1.2 1.2
14 | L-OUT (L-ch Output) ) . : :
GND @7'
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TOSHIBA TA2111N/F/FN

Terminal Voltage

ZI: Characteristics internal Circuit {Typ.) (V)
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TOSHIBA TA2111N/F/EN
pi Terminal Voltage
Nr Characteristics Internal Circuit Typ) (V)

' AM M
19 |AFC cf. pin3 —_ —
@
vee @
20 |AMOSC L& 3.0 3.0
d
GND (3t
&
RF vee @
21 |FMOSC L& 3.0 3.0
®
GND @—-—.—AL—_
RF Vee
22 | (Ve for FM OSC stage) - 3.0 3.0
23 |FMRFOUT cf. pin 1 3.0 3.0
VCC @ > >
AGC e
24 |AMRFIN 29 ’_—&—, 3.0 3.0
o,
® ®
6np (9)-
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TOSHIBA

TA2111N/F/FN

Application Note

1.

AM low-cut circuit

The AM Low-Cut action is carried out by the bypass of the high frequency
component of the positive-feedback signal at the AF AMP stage.
The external capacitor: C3 by-passes this component.

The cut-off frequency fL, is determined by the internal resistance 10 kQ
(typ.) and the external capacitor C3 as following ;
1

f| = HZ)
L X 10X 107 % C3

>_

IIU

In the case of the AM Low-Cut function is not needed, set up the value of C3 over 1 uF. In the condition

of C3 > 1 pF, the frequency characteristic has flat response at the low frequency.

In FM mode, C3 is a capacitor for AFC Low-Pass filter circuit.

FM detection circuit

For the FM detection circuit, detection coil is able to use instead of ceramic discriminator. Recommended
circuit and recommended coil are as follows. In this case, please take care that Vin (lim.) falls a little.

Vee Vee
o @
5
pin@®
o] Tums Wire
Test Frequency 0 Q Reference
(PF) 12| 23 | 13 | 46 (mme)
10.7 MHz s1 | a5 | — | — | 30 | — 0.08 UEW o e.
Maximum Ratings (Ta = 25°C)
Characteristics Symbol Rating Unit
Supply voltage Vee 8 \
LED current ILED 10 mA
LED voltage VLED 8 \
TA2111N 1200
Power dissipation TA2111F Pp (Note 2) 400 mw
TA2111FN 500
Operating temperature Topr -25~75 °C
Storage temperature Tstg ~-55~150 °C

Note 2: Derated above Ta = 25°C in the proportion of 9.6 mW/°C for TA2111N, of 3.2 mW/°C for TA2111F and of

4 mW/°C for TA2111FN.
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TOSHIBA

TA2111N/F/FN

Electrical Characteristics
unless otherwise specified, Ta = 25°C, Vcc =3V,

F/E

: f=98 MHz, f,, = 1 kHz

FMIF : f=10.7 MHz, Af = £22.5 kHz, f;, =1 kHz

AM :f=1 MHz, MOD = 30%, fnh =1 kHz
MPX :fn=1kHz
. Test - . .
Characteristics Symbol s Test Condition Min Typ. Max Unit
Circuit
| 1 | Vin=0, FM mode — 9 12.5
Supply current CC (M) mA
lce (am) 1 |Vin=0, AM mode —_ 5 75 ‘
FE Input limiting voltage Vin (lim) 1 -3dB limiting — 7 — dEB,&\:/
Local OSC voltage Vosc 2 [(fosc = 108.7 MHz — 105 —  |mVmns
Input limiting voltage Vin@im)IF | 1 |-3dB limiting 3 | 40 | 45 | BW
Recovered output voltage Vob 1 Vin = 80dBpV EMF 60 75 90 |mVrms
Signal to noise ratio SIN 1 | Vin=80dBuV EMF - 65 —_ dB
FM [Total harmonic distortion THD 1| Vin = 80dBuV EMF —J o2 =T %
AM rejection ration AMR 1 | Vin = 80dBuV EMF - 45 - dB
LED on sensitivity Vi 1 |[L=1ma 40 | 45 | s0 |9BWY
EMF
Soft mute attenuation MUTE 1 |Vin=0 — 20 —_— dB8
Gain Gy 1 |Vin=25dBuV EMF 18 35 70 | mVrms
Recovered output voltage Vob 1 Vin = 60dBuV EMF 50 70 90 |mVmns
AM | Signal to noise ratio S/N 1 | Vin =60dBuV EMF - 41 — dB
Total harmonic distortion THD 1 Vin = 60dBuV EMF — 07 —_ %
LED on sensitivity Vi 1 |iL=1mA 23 | 28 | 33 |9BW
EMF
FM mode — 0.75 —
Pin 18 output resistance R1g - kQ
AM mode —_ 15.5 -
Input resistance RIN - — — 55 — kQ
Output resistance Rout - — — 5 — kQ
Max composite signal input Vin MAX L+ R =90%, P = 10%, . _
voltage (STEREO) | ' |fm=1kHz THD = 3% 700 mVims
fm =100 Hz| — 45 —_
L+R= il
Separation Sep 1 180 mVims, fm = 1 kHz 45 —_ dB
P =20 mVrms
fm=10kHz| — 45 —
THD .
Monaural 1 |Vin =200 mVms — 0.3 -
Total harmonic (MONAURAL) %
distortion
MPX THD L + R =180 mVims,
Stereo (STEREO) | ' |P=20mvims - |03 -
Voltage gain Gy 1 |Vin=200 mVms ~2.5 -1 0.5 dB
Channel balance C.B. 1 Vin = 200 mVrms -15 0 1.5 dB
ON V| 1 —_ 12
Sé?]r:igviLED L ON) Pilot input mVrms
ty OFF VL (OFF) 1 3 6 —
Stereo LED hysteresis VH 1 I: LED tum off from LED tum - 2 — | mVms
Capture range C.R. 1 |P=20mVms — 18 - %
Signal to noise ratio SIN 1 — —_ 80 - dB
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TOSHIBA TA2111N/F/FN

Test Circuit 1

2.24F 104F  FM ST DET IN
DETOUT O —g <

Vin ( : AMRF FMRF RF M AM AFC DET MPX LPF 2 LPF1 L R
IN  OUT Vg OSC  05C ouT I ouT  our
) TA2111N/F/FN
FMRF RF  AM LOW MiIX AMIF  FMIF TUN ST
IN GND cuT ouT AGC vee IN IN GND LED LED QUAD

FM-IFIN :\o__ BPF : GFWB3 (SOSHIN ELECTRIC Co., Ltd.)
A CFy @ SEU4SSB (MURATA Co., Ltd)
G 2700 CF2 : SFE10.7MAS (MURATA Co., Ltd)
v ( = CR : CDA10.7MG77 (MURATA Co., Ltd.)
N
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Test Circuit 2
POWER 8V O r _____________________ ‘:
O %; ‘l .|% | (Note) FET Buff. voltage gain=0dB
el & -7 % |
o= T T |
| "Q t
FM OSC MONITOR O—1—4 - ]
ict S ST {
P ¥F R% i
i hd ]
GND O— !
L2
5.
P
-]
———>—O——F—E——O—————————
AM RF FM RF RF Ve FM OSC  AM OSC AFC DET OUT MPX IN LPF2 LPF1 L OUT R OUT
IN ouT
TA211IN/F/FN
AM LOW
FM RF IN  RF GND cuT MIX QUT AGC Vee AM IFIN  FM IF IN GND TUN LED ST LED QuAD
—-O—O—O—O—O—O—O—O—O——O—@
gl Vee
=) O
.
§Il
Coil Data
! L Co Turns Wire
Coil No. Test Freq. (uH) (0F) Qo 2 3 3 ” " (mm) Reference
1 TOKO Co., Ltd.
L1 FM RF 100 MHz — — 79 — — —_ 2—2— — 1 0.16UEW 666SNF-305NK
teFMosc | toomiz | — | — | 78 | — | — | — | 2 | — |o16uEw |JonO o Lid
TOKO Co., Ltd.
T1AM OSC 796 kHz 268 — 65 19 95 — — — | 0.05UEW SPNR-5146Y
Ty AM IFT 455 kHz — |40 | 60 [ — | — [109| — | 7 |oosuew |s9fOSe. 1
Ly : FM RF Ly : FM OSC Tq : AM 0SC Ty : AM IFT
pin @ FM CF. AM CF.
t, L, |
® ®
@
® O,
i . 1
vee Pin @ Vee

(BOTTOM VIEW)
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TOSHIBA TA2111N/F/FN

FM (F/E+IF) FM (IF)
VOD. Vno., THD, AMR - Vjn VOD. Vno. THD - Vin
- ! I ~
2 Vee=3v Af= 222 5kHz R g o Vec=3v - i I R g
fin=98MHz  f = 1kHz o fin = 10.7MHz i i -
HEEEE . z At=$225kHz || VOD(09B=75mVimg) =™ z
0| T—t— 0  fm=1kHz ~ ~|
— frend Z
) AN VoD (0dB = 75mVyms) g E / 3
: / :
w - ur -2
4 20 \\ E! g E
) \ . . 1 3 1 = 1 7 o
2 \\./ v @ \ O
] AMR _| 2 w \ E
X - 40 \ ﬁ\M 3 x - 40 Q
b3 _ b3
WA : o :
N Vno _| I Vno I
- 80| : ovnoend o -0 N\ . I o
: [ ] < N I <
' i THD o : THD o
-80 ——Jg -8 o
<20 0 20 40 60 80 100 120 =20 0 20 40 60 80 100 120
INPUT VOLTAGE Vip (dBuV EMF) INPUT VOLTAGE Vin (dBuV EMF)
FM (IF) FM (IF)
Vop, THD - Af 2 VoD Vin (lim) - Vcc
Vee=3v g Z ! | [ |
20| v, =80d3uV EMF 8 e - 16 7
VoD (008 = 75mVyms)
fin = 10.7MHz ! *] 3 . ool rms E
fm = TkHz VoD (0dB = 75mV;me) " > ’ o
—~ Fa w : 12 U
g O 6 o 2 y L
\ E5 ) -
§ / p _\ g g -20 cc? é
2 -
g -2 Hh } 4 8 5 ' I £} g
g ‘ \ ¢ & : Vin (m} ht
+75kHz THD — Q ° -49 - o
\ / | z a ] finy = 10.7MHz 3,
40 h 4 22 scre 2 g i - ! Af= +225kHz 4 ¢
/ - > fm = 1kHZ o4
/ 2 o
\ 7/ 5 g -60 VoD : Vin
60 o = = ! =80dBuV EMF
300 -200 -100 0 100 200 300 0 2 4 6 8 10
CHANGE IN FREQUENCY Af (kHz) SUPPLY VOLTAGE Vcc (V)
FM (IF) AM
Vop - Ta VOD. Vno., THD - Vijn
_ 40
= -
) 20 0 ¥
0
Vop (0dB = 70mv, e
9 20 i oD rms} > z
- ! — 0 8 >
2 VoD (008 = 75mVymg) k) 1 4 o
o : N\ E
Q 0 T % -20 N 6 o
2
c ! 8 et N g 8
5 A } g N
£ ’ £ \ g
2 Ve =3V € _4g Vno 4 H
° Vin =80dB 2V EMF Vee =3V \ ™~ 2
& fin = 10.7MHz fin = IMHz / g
w - 60 2
> Af= +22 5kHz £ 2 1kH [ ™o 5
S -a0 m= z ; ! e S
¥ fm = TkHz MOD=30% | — T 3]
; !
-40  -20 0 20 40 60 80 “80% o 20 40 60 80 100 120 °
AMBIENT TEMPERATURE Ta (°C) INPUT VOLTAGE Vi (dBuV EMF)
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TOSHIBA

TA2111N/F/FN

AM AM
VoD, THD - MOD VoD, icC - Vcc
300] v T — 20, T
[ ey 2 H
Vee =3V i g R 2 ; l ‘ l -
100dBuV EMF i : 2
>8 fin=1MHz 4 i 10 g 8 VoD {0dB = 70mV,pms) E
fm = 1kHz Foo> O 7 o
w
Q / e z w 1 -
a 20 { 7 7 8 ] g ! 15 ]
Py - }
o AN . £ 8 e g
2F / A o 5 fin=1MHz 0 3
- W o v
> / / z [ fm = 1kHz
o . 2 _q B
10 7 3 4 Q O 40 \ z
o 100 2 cc Y
d o =] v
5 < 2 s w
Y L AT , = £ 1 ! 2
8 / //THD 3 8 - B ] - —
e~ “) B |
. o 0
‘0 20 20 60 80 100 0 2 4 6 8
MODULATION MOD (%) SUPPLY VOLTAGE Vcc (V)
AM MPX
Vop - Ta 100 Sep, THD - Vip )
4 5
3 Vec=3v 3
L+R=90%
3 80) : THD L, R =774 g
> 2 ) P=10% ‘ A =
& . Vop (0dB = 70mV,m) - - tm = TkHz R // 7 H
5 ; Lt § -
[} 0 o < Sep. R-L 4
: | N = g
-
5 U T A B A . 3] .
g Vee=3V E 40 T2 §
S -2 Vin =60dBuV EMF g ] ]
a n & 7 2
W Lo fin=1MHz v 2 p . g
] m = 1kHz THD J A 2
g -4 MOD = 30% ui/ ' S
@ 1 =
0
-0 -20 0 20 a0 60 80 100 200 300 400 SO0 600 700 800
AMBIENT TEMPERATURE Ta (°C) MAIN (L+R) SIGNAL INPUT VOLTAGE Vin (mVems)
MPX MPX
Sep, THD - fmq CAPTURE RANGE & LOCK RANGE
60, l T Vec=3V - ’E 1001~ T
E ; B0 S
| } - L+R=135mVyme R > : . Ve =3V
i P=15MVymg E iy
50 Sep. LR T 2 g 50 ; \ I ! / I
= ‘::Q 8 n = >S : /
S L 1= . Lo \| T
. : 5} W
o 1 (] E g /
" § i 2 5] \ CR.
g g 7 A~
= 1 S 1
g | { g s —t f o —
< 20 g T - I+] Z L -}
b ! | i 2 2 - ..,\ !
w THD R & g N \ \LR. ,L 11 :
x (V] X b " 4 v 4
10 - y
2 7 N
F o= 5
0 - I o " g 2
0.1 0.3 1 3 10 30 15 17 19 2 23
MODULATION FREQUENCY fy (kH2) FREE RUNNING FREQUENCY fyco ({kHz)



TOSHIBA

TA2111N/F/FN

MPX MPX
Sep, THD - fyco Sep, THD - V¢¢
}' 1
“ Vee=3v g | £
; = L+R=135mV, £
go : L+R=135MVyms 1.6 80 rms |, 5
P=15mVems 2 P=15mVrms 8
g fim = 1kHz i g frn = 1kHz =
I 12§ L s 12§
& AN Sep- Aol Q‘ 'g X . Sep. R—L &
z [ ~ 5 ~ e
v z ¥ v
2 a4 LR s S 2 g LR og ©
! g < Y
< 8 z
) s & \‘\
- THD R ] » THD | R E
20t — 0.4 I 20 S [ JS——— 0.4 T
T —— A 5 =
L 2 L ot g
; , ° -
Ty 18 19 20 21 0 2 P 6 8
FREE RUNNING FREQUENCY fyco (kHz) SUPPLY VOLTAGE Vc¢ (V)
MPX
VL(ON), VL(OFF). fvCO - VcC
> x
E
£ 4 o
- o
3 L 2
I 12 et
2 N fyco s
- 1900 2
5 VL(ON) g
a 8 o
Z L uw
- V|
Z / L (OFF) 2
z ’ z
4 N z
a2
b N «
9 - ]
g [
o
0 2 4 6 8 10
SUPPLY VOLTAGE Vcc (V)



TOSHIBA TA2111N/F/FN

Package Dimensions

SDIP24-P-300-1.78 Unit : mm

24 13

r—ll'”'lmj"ll—lml_lr—!r‘ll"l['—ln‘

J o

) 2 P
< ~
w

D JJ 0 JJJOJJocT

1 12
22.5MAX
22.040.2°
“! "
4 - ﬁ S
™ N
3. [}
= )
J L 3
w0 ]
o

V]

1.040.1 0.4610.1 : X

1.2217YP
———

o

Weight: 1.2 g (typ.)
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TOSHIBA TA2111N/F/EN

Package Dimensions

SSOP24-P-300-1.00 Unit : mm
24 13
BHABAHOAAHAAARHA -
Al 4w
® g 2 g
H1HHESHHHHHHH1HZ._.____; ,__
1.0TYP 0.440.1 :}m‘m
§$
n
o !
0.52540.2
Weight: 0.31 g (typ.)
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TOSHIBA TA2111N/F/FN

Package Dimensions

SSOP24-P-300-0.65A Unit : mm
24 13
HARAARAARAR ‘
Nj ™
[w] (o]
+ -+|
(Q [(o]
W M~
O
HEHBEEEEERH ¢
1 12
. TYP 2210, J
0.325TP | 0-2220.1 (51613
0.65
8.3MAX
7.880.2

1.2+0.2

1
015 *‘%.05

w0

]

g
o

Weight: 0.14 g (typ.)
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TOSHIBA TA2111N/F/EN

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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