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 Audio IC Application Circuit 

TAN-322 
 
Application Circuit Example for 3-Band (FM, MW and LW) 5-V Tuner 
TA2099N + TC9256P 
 
 
 
1. Outline 
 

 
The above is an application circuit example for a 3-band (FM, MW and LW) 5-V tuner. 
The circuit is comprised of a TFFJ4E567A tuner pack for F/E (by Alps Electric Co. Ltd.), a single-chip TA2099N 

featuring FMIF, MPX and AM, and a TC9256P as the PLL block. 
 
 
2. Ratings 

Rating 
Characteristics 

FM MW LW 

Power supply voltage 5 V 

Signal frequency range 87.5~108 MHz 522~1620 kHz 153~281 kHz 

Intermediate frequency 10.7 MHz 450 kHz 

Sensitivity 14 dB�V EMF 
(S/N � 30 dB) 

35 dB�V/m 
(Vo � 20 mVrms) 

39 dB�V/m 
(Vo � 20 mVrms) 
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3. Points to Note 
1) MW/LW switching circuit 

 

 
This circuit is used to allow switching between MW and LW. 

The coil used in this circuit is a RBQ07VB by Toko Inc. Matsushita Electric Industrial Co. Ltd. permit the use of 
this circuit on condition that it incorporates a RBQ07VB. 
Patent issued number 1468083 (Japan) 
Patent laid open number 85-194836 (Japan) 
Patent laid open number 86-156927 (Japan) 
It is recommended that the RBQ07VB-484BFR-024 be used as the board for this application. 

 
2) FM F/E tuner pack: TFFJ4E567A 

The tuner pack is made by Alps Electric Co. Ltd. For details of this product, please contact the company 
directly. 

 
Operating Conditions 

Parameter Symbol� Rating Unit 

Receiving frequency fr 87.5~108 MHz 

Intermediate frequency fZF 10.7 MHz 

VCC 9 
Supply voltage 

VT 1.5~8.5 
V 

Input impedance (unbalanced) Zin 75 � 

Output impedance (unbalanced) Zout 300 � 

 
Electrical Characteristics 

Characteristics Symbol Test Condition Min Typ. Max Unit

Power gain � � 18 24 30 dB 

50 dB S/N sensitivity � fr � 98 MHz, fm � 1 kHz, �f � 75 kHz � 22 28 dB/�V

Image block ratio � fr � 108 MHz 75 80 � dB�

Output voltage for local oscillator � �� 40 90 � mVrms
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3) Pin lever setting for each function switch of TC9256P 
 

<Crystal oscillator> 
4.5 MHz 
 
<IF pins> 
On an IF request, I/O-6 (13-pin) is set to H. 
IFIN1 is the IF input pin. 
 
<I/O pins> 
1) OT-1 (6 pin) MW � L, LW � H 
2) OT-2 (7 pin) FM � L, MW/LW � open 
3) OT-3 (8 pin) STEREO � L, MONO � H 
4) DO: DO1 (15 pin) is used. 
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3-Band TA2099N (FM, MW and LW) 

Turns 
No. Stage f 

(Hz) 
L 

(�H) 
C 

(pF) 
Q 

1-2 2-3 1-3 1-4 4-6 
Wire (mm) Note 

L1 Loop Antenna 1M 11.0 � 50 
(min) 5 � � � � � LPA-S028-01@T

LW OSC 
(orange) l1 796k 312.0 � 83 82 pF 270 pF � 35 

(4-5)
105½
(6-1) 0.055�3UEW 

MW OSC 
(red) l2 796k 117.0 ��

85 
(min) 20 �� � 60½

(3-4) 430 pF 0.09�2UEW 

LW RF 
(black) l3 252k 7500 ��

60 
(min) 363 17 380 � 105 0.06�3UEW 

L2 

MW RF 
(black) l4 796k 390.0 ��

130
(min) 108 � �

24 
(4-5)

17½
(3-6) 0.08�2MUEW 

RBQ07VB 
484BFR-024@T

L4 FM DET Coil 10.7M � 51 45 � � 30 � � 0.08�2UEW 600BEAS-10018
Z@T 

 
(Underside) T: Toko, inc 

 

 

No. Stage Center 
Frequency (fo) 

6 dB 
Bandwidth 

Selectivity 
 (�9 kHz) Ripple in 6 dB Band Note 

T1 AM IFT � Filter 450.0 � 1.2 kHz 5 kHz (min) 16 dB (min) 0.8 dB (max) PCFAZ-098@T 

 

No. Stage 15 kHz ATT 19 kHz ATT 38 kHz ATT Note 

(A type) 3 dB (max) 27 dB (min) 25 dB (min) 
l1 

(B type) 4 dB (max) 25 dB (min) 23 dB (min) 
686AIS-1047@T 

(A type) 3 dB (max) 27 dB (min) 25 dB (min) 
L3 19 kHz 

LPF 
l2 

(B type) 4 dB (max) 25 dB (min) 23 dB (min) 
253AGGS-1377@T

 
(Underside) T: Toko, inc 
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Example of Printed Circuit Board Pattern 
 

 
 

TA2099N � TC9256P � tuner pack 
 



TAN-322 

2002-02-14 7

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
O

ut
pu

t l
ev

el
  

(d
B

) 

TH
D

  
(%

) 
 

Input signal level  Vin  (dB�V, EMF) 

 
FM OUTPUT – Vin 

 
O

ut
pu

t l
ev

el
  

 (
dB

) 

Signal frequency  fr  (MHz) 

 
FM Sensitivity, Im Rej – fs 

Se
ns

iti
vi

ty
  

(d
B�

V 
E

M
F)

 
Im

ag
e 

ra
tio

  
(d

B)
 

Detuning frequency  �f  (kHz) 

 
FM OUTPUT – 	f 

 
V D

D
  

(d
B

) 

TH
D

  
(%

) 

Equivalent electrical field intensity  EFI  (dB�V/m)

 
MW OUTPUT – Vin 

Signal frequency  fr  (kHz) 

 
MW Maximum Sensitivity･S/N 

M
ax

im
um

 s
en

si
tiv

ity
  

(d
B
�

/m
) 

S/
N

  
(d

B
) 

10

20

30

40

50

600 800 1000 1200 1400 1600 

MOD � 30%
fm � 400 Hz

maximum sensitivity 
(Vo � 20 mVrms) 

400 1800 2000

S/N (60 dB/m)

10

20

70

80

108 106 102 98 949187.5

Image  
(Output from PCB ��150 mVrms) 

MOD � 22.5 kHz
fm � 400 Hz 

25

Sensitivity (S/N 30 dB) 

Lim. sens 
(0 dB at 60 dB�V EMF) 

TH
D

  
(%

) 

fr � 98 MHz 
fin � 60 dB�V 
 EMF 

0 dB � 195mVrms
MOD � � 22.5 kHz
fm � 400 Hz 

�400 �300 200 300 400�200 �100 0 100 

� 7.5 kHz 

� 22.5 kHz 

� 22.5 kHz 
0 �40

�30

�20

�10

0

1 

2 

3 

4 

140

�70

�20 

�60

�50

�40

�30

�20

�10

0

10

0 20 40 100 80 60
�80

120 

98 MHz � 22.5 kHz 
fm � 400 Hz 
Bw � 400 Hz~30 kHz 

THD 22.5 kHz 

0 dB � 195 mV 

THD 7.5 kHz 

AMR 
MDO 30%
fm � 400 Hz

�1 

�2 

�3 

�4 

�5 

�6 

�7 

�8 

�80
�20 

�70

�60

�50

�40

�30

�20

�10

0

10

0 20 100 120 14040 60 80 

THD 
MOD 30% 

0 dB � 177 mV 

999 kHz 
MOD � 30% 
fm � 400 Hz  
Bw � 400 Hz~30 kHz 

THD 
MOD 80% 

�1 

�2 

�3 

�4 

�5 

�6 

�7 

�8 



TAN-322 

2002-02-14 8

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TH
D

  
(%

) 
 

Equivalent electrical field intensity  EFI  (dB�V/m)

 
LW OUTPUT – Vin 

 
O

ut
pu

t l
ev

el
  

(d
B

) 

Signal frequency  fr  (kHz) 

 
LW Maximum Sensitivity･S/N 

M
ax

im
um

 s
en

si
tiv

ity
  

(d
B
�

/m
) 

S/
N

  
(d

B
) 

�80
�20 

�70

�60

�50

�40

�30

�20

�10

0

10

0 20 100 120 14040 60 80 

THD MOD 80%

0 dB � 153 mV 

THD MOD 30% 

220 kHz 
MOD � 30% 
fm � 400 Hz  
Bw � 400 Hz~30 kHz 

�1 

�2 

�3 

�4 

�5 

�6 

�7 

�8 

�9 

300

10

20

30

40

50

160 180 200 220 240 260 

Maximum sensitivity 
(Vo � 20 mVrms) S/N 1.5 dB 

280 153

S/N (60 dB/m) 



TAN-322 

2002-02-14 9

 
 

�� 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. 

000707EBARESTRICTIONS ON PRODUCT USE 


