TOSHIBA TA8187AFN

TOSHIBA Bipolar Linear Integrated Circuit Silicon Monolithic

TA8187/AFN

1.5V Dual FM IF

The TA8187AFN is dual FM IF system IC, developed for
headphone stereo etc.

It is built in dual FM IF systems, dual buffer amplifiers and soft
muting function etc.

Features

e Built—in dual FM IF systems SSOP16-P-225-0.65B
e Built—in dual buffer amplifiers

¢ Built—in soft muting function (only dual IF mode) Weight: 0.09g (typ.)

ATT = 21dB (typ.)
e Low supply current (Vg = 1.2V, Ta = 25°C)
Single IF mode: 2.8mA (typ.)
Dual IF mode: 3.2mA (typ.)
¢ Built—in mode switch
e Output of buffer amplifier is high—impedance in power off mode.
e Operating supply voltage range (typ.)
Ve (opr) = 0.95~2.2V

Block Diagram

MUTE  DET
N our VcC

IF INp O_.|.=.L7

LPF

IFINg O
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TOSHIBA

TA8187AFN

Terminal Explanation

Terminal Voltage: Typical Terminal Voltage with Test Circuit (Vcc = 1.2V, Ta = 25°C)

Termi— Terminal
nal Name Function Internal Circuit Voltage
No. (V)

1 Ve Vg, for IF amplifier 1.2
1
2 IF INg x
=
Input of IF amplifier e 3300 19
* Input impedance: 330Q (typ.) '
15 [IF INa x
”
—E Vee
. 20kQ)
Mode switch
3 Mode SW Vcc: Single IF mode —
GND / OPEN: Dual IF mode
4 Vce2 Ve, except Voet — 1.2
. N 1 5
5 VREF Reference circuit (I ‘é 0.75
+
1
6 QUADg T
QUAD detector circuit
* DET coil should be connected J 1.2
with V.
11 | QUADA W-
- %
7 OUTg Output of audio signal 06
8 OUTA + Output impedance: 1kQ (typ.) ’
Detector output
* This output level is recovered —O
output voltage of the signal is
applied to the terminal of IF
12 DET OUT INa. Itisn’t under the 0.6
influence of mode switch
condition.
+ Output impedance: 1kQ (typ.)
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Termi— Terminal
nal Name Function Internal Circuit Voltage
No. (V)

——AM——V/
9 |INa 1560 REF
20kQ)
10— MWA—
Input of audio signal C
* Input impedance 0.75
1 21.5kQ (typ.)
10 |INB
30kQ)
x*Q
——MW\—— VRgE
13 [MTIN Input of muting signal 0.7
14 |GND — — 0
16 LPF Smoothing circuit of soft muting 16, 0.7
+
|
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TA8187AFN

Application Note
1. Mode SW (pin(3))

e It is necessary to connect an external pull-down resistor with the
terminal of mode SW (pin(3)), in case that this IC mode doesn’t Vee
operate normally due to external noise etc. Rq

e Reducing a pop sound
It 1is advised to connect R1, R2 and C with the terminal of mode SW l
(pin(3)), to reduce a pop sound is switchover between single IF mode
and dual IF mode (see Fig.1).
It is better that the constants are R1=R2=100kQ, C=1pF at
Ve = 1.2V. As for the constants, select the optimum one
depending on each a set carefully.

R2 C

Fig.1 Mode switch circuit
reducing a pop sound

e Operating amplifier etc. is decided by condition of mode switch.
It is as follows.

Input Terminal Output Terminal Operating amp.
Dual IF mode 'F INa (pin(15)) DE?UJG'#FEESWZ)) IFA’ABFUFA
IF INB (pin(2)) OUTg (pin(7)) IFg, BUFB
IF INA (pin(15)) DET OUT (pin(12)) IFa, AF
Single IF mode INA (pin(9)) OUTa (pin(8)) BUFA
INB (pin(10)) OUTg (pin(7)) BUFp

Table 1 Operating amplifier etc. by mode switch condition

2. IF in (pin(2)(15))

External parts (ceramic filter etc.) of IF amplifier should be connected V(1 terminal with common terminal of
external parts, because IF amplifier circuits operate on VC(C1 voltage.

In case that these external parts are connected with GND reference etc., there is a possibility that this circuit
doesn’t operate normally at large signal input.

. In case that the muting function isn’t used.

In case that the muting function isn’t used, the terminal of MT in (pin(13)) and LPF (pin(16)) should be opened.
In case that these terminal connected with VCC or GND, internal circuit doesn’t operate normally.

It is necessary to connect an external capacitor (C = 0.01nF) with the terminal of MT in (pin(13)) and LPF
(pin(16)), in case that the muting function operates due to external noise etc.

. Input of audio signal

The audio signal should be applied to the terminal of INA (pin(9)) or INB (pin(10)) through a coupling capacitor
because buffer amplifier is operated by VREF.

In case that DC current or DC voltage is applied to the terminal of INA (pin(9)) or INB (pin(10)), the internal
circuit has unbalance and buffer amplifier doesn’t operate normally.
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TOSHIBA

TA8187AFN

Electrical Characteristics

(unless otherwise specified, Vcc = 1.2V, Ta = 25°C
FM IF / muting stage f = 10.7MHz, f, = 1kHz, Af = £22.5kHz, Vi, = 80dBuV EMF, SW: a
audio stage f = 1kHz, R = 10kQ, SW: b)

Test
Characteristic Symbol Cir- Test Condition Min. Typ. Max. Unit
cuit
Supply current 1 lcct — | Single IF mode, Vj, =0, SW: b — 2.8 4.2 mA
Supply current 2 lcc2 — | Dual IF mode, Vi, =0, SW: a — 3.2 4.8 mA
Reference voltage VREF — 0.65 0.75 0.85 \%
Recovered output
voltage 1 Vob1 — 30 45 65 | mMVims
Voo channel cB1 — 2 0 2 | dB
alance
Recovered output
voltage 2 Vop2 - - 45 — | MVims
Input limiting o ] - . _ dBuV
voltage Vin (lim) 3dB limiting point 54 59 EMF
Vin (lim) channel CB2 _ _ 0 — dB
balance
o | Total harmonic o
& | distortion 1 THD1 - o 0.2 o g
(2]
v e -
< |Slgnaltonoise S /N1 — | Af=+22.5kHz 0 — | s | — | dB
= ratio 1
AM rejection ratio AMR — | MOD =30% — 36 — dB
Cross talk CT1 — — 53 — dB
Recovered output
voltage 3 Vob3 — 30 45 65 | mMVims
Total harmonic
distortion 2 THD2 - - 02 - %
Signal to noise S/N2 — | Af= +22.5kHz 0 — | s | — | dB
ratio 2
Audio amplifier ATT1 — | Vo =-22dBV, SW: b—a — | e | — | a8
attenuation
Voltage gain Gy — | Vo =-22dBV -2.3 -0.3 +1.7 dB
Gy channel balance CB3 — | Vo =-22dBV -2 0 +2 dB
Maximum output _
o | voltage Vom — |THD =1% 180 310 — | MVims
3 Total h i
o | Total harmonic _ _ _ - o
__g distortion THD3 Vo = -22dBV 0.1 %o
=}
< | Cross talk CT2 — | Vo =-22dBV — 74 — dB
Output noise _ _ _ . _
voltage Vho — |Rg =600Q, BW = 20Hz~20kHz 14 MVrms
FM IF attenuation ATT2 — |0dB =Vqgp level, SW: a—b — 70 — dB
o Muting off voltage MT (OFF) — | f=60kHz, Vop > 3dB — — 30 | MVims
(0]
% g Muting on voltage MT (ON) — | f=60kHz, Vop < 15dB 90 — — mMVims
S on
Muting attenuation ATT3 — — 21 — dB
Single IF mode on current I3 — |Vgc =0.95v Vo > -42dBV 5 — — MA
Dual IF mode on voltage V3 — | Vin=-32dBV Vo < -52dBV 0 — 0.3 \Y
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TOSHIBA TA8187AFN

Test Circuit
Vo (0)
Q S Rg = 6000
(=]
Rg =600 10k vee 3
Rg =500 2700
0.0224F =L CF Rl __|_ c Rg = 600
0.01uF o ~ ﬂ+ b3 S
1k ’ /J7 = r_‘ ‘J w W ©
y
£ Yy SEE) ERY S
o S HF <
o =
LPF IF INp GND MTIN  DET OUT  QUADp INg INA
TA8187AFN
Veer IF INg MODE SW Veez VREF QUADp OouUTg OUTa
1) Q) G) (2) G) (6) (7) B
w @]
SR A 3 w Vo (A
Rg =500 270Q (b) ~ %, 3 3 W 1S oW
—W————— SW o—e < 3 °
0.022uF — o3 __|_ S ,I -
'|' @ jdl] °
T
. +—1i oV
gl fe o
o
" vee S -
i1
21 I
CF: SFE10.7MA5-A (MURATA)
Coil Data: T
Test Co Turn Wire Ref @
Frequency (pF) Qo 1-3 (mm¢) elerence @
10.7MHz 82 60 13 | 0.07UEW 4162-080 ®
’ ’ SUMIDA ELECTRIC Co., Ltd.

(Bottom of view)
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Characteristic Curves

Icc (mA)

SUPPLY CURRENT

(dB)

RESPONSE

(dB)

RECOVERED OUTPUT VOLTAGE Vgp

Icc - Vcc
4
! ! Vin=0
DUAL IF MODE
B
3 -
---_'—
SINGLE IF MODE
2
1
0 {(
IR 1 15 2 2.5
SUPPLY VOLTAGE Vcc (V)
VOD, Vnho, AMR, THD - Vjn
T T T T
Vee=1.2V 0dB =45mVyms
0| £=10.7kHz
fm = 1kHz ) Vop 5
Af= £22 5kHz /
20
/ AMR
AN (MOD =30%) —7/1
40 = -
™~ \/
\'4
\\\on 05
60
\ THD
N
80 0
-20 0 20 40 60 80 100 120
INPUT SIGNAL VOLTAGE Vi (dBuV EMF)
VoD, THD - Af
T T I T
0dB=45mV,
0 — o rms\ / 4
V ™ /
\ // ob N\,
20 \v \ 3
10 / 2
/
Vee=1.2V / THD
60| fo=10.7kHz 1
fm=1kHz \\ /
Af= 22 5kHz \/'
” Vin=80dBxV EMF o
-300 -200 -100 O 100 200 300
DETUNING IN FREQUENCY Af (kHz)

(%)

TOTAL HARMONIC DISTORTION THD

TOTAL HARMONIC DISTORTION THD (%)

v)

OUTPUT DC VOLTAGE Vg (DC)

(dB)
(dBuV EMF)

Voo
Vin (lim)

(dB) RECOVERED OUTPUT VOLTAGE
INPUT LIMITING VOLTAGE

cT
AUDIO AMP. ATTENUATION ATT (dB)

CROSS TALK

VREF, VO (DC) - VcC

15
Vin=0
1
VREF
05 Vo (D)
0 (4
o 1 15 2 25
SUPPLY VOLTAGE Ve (V)
VoD Vin(lim) - VccC
0 __ -
Vob
f=10.7MHz
20 fm = 1kHz
Af= +22.5kHz
Vin=80dBuV EMF
0dB =45mV,ms
40
Vin (lim)
60
80L«(
(IR 1 15 2 2.5
SUPPLY VOLTAGE Ve (V)
CT, ATT - f
20
Vee=1.2V
30
40
50 CT (0dB =45mVyms) L
———
60
ATT (0dB = — 22dBV)
70
80
20 50 100 200 500 1k 2k 5k 10k 20k

FREQUENCY f (Hz)
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TOSHIBA TA8187AFN

_ Vom - Vcc Gy - f
£ 40 V=12V
2 . Vo= -22dBV
< 300
e —~
>o 5 20
w / >
2 200 : ?
8 ' g o
s $
- m
2 2
5 oo 5
o o -2
s -
s f=1kHz
2
% THD=1%
= ok - 40
0o?” 1 15 2 25 20 50 100 200 500 1k 2k 5k 10k 20k
SUPPLY VOLTAGE Vcc (V) FREQUENCY f (Hz)
THD - Vo
I
Vee=12v / CT, ATT - f
~ 5 40
S Vee=1.2V
% 2 ’ %g 50
= l ~
-
S 1 f t":( /
£ > 60 L
o) Yl
5 05 o2 L i
g 2 \\\ ATT (0dB=Vgp) //
% AN I :E 70 ™ I
g 02 NN 8E T— ——TTT1
2 \\ f=‘|0kHZ/ l 65
% N o CT (0dB = - 22dBV)
T 0.1 NG 1 s 80
P N\ y | w
g 1
S 005 f=1kLEIZ//"
N A= 100kHz ] 90
= 20 50 100 200 500 1k 2k 5k 10k 20k
0.02 1 110
2

5 10 20 50 100 200 500 FREQUENCY f (Hz)
OUTPUT VOLTAGE Vo (MVimg)

Vin(13) - VccC
70
fin = 60kHz
S
2
= 60 MT (ON) -
S I L
w T —
2= = MT (OFF)
SE 50
5]
>3
4 =
-
o >
b 10
2
=
o,
Z
«
305 1 15 2 2.5

SUPPLY VOLTAGE V¢ (V)
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TOSHIBA TA8187AFN

Ilcc - Ta VREF, VO (DC) - Ta
Vee=1.2V ‘ ‘ ‘ | V-cc=1.2V
4 Vi 20 t t t T < 15 Vin=0
in= DUAL IF MODE .- =
- g
=S L+ [ [}
8 3 /‘, e al >o
-~ _’/ /// 1
- = — SINGLE IF MODE o
Z -7 2 VREF
g:: 2 g = —— ] |
=) o] T —_-
3 Z N T —— o
> [} 05 v R e S
g ] 5 0(DQ)
2 =
2
6]
0 0
-20 0 20 40 60 80 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)
=
_Z VoD, Vin(lim) - Ta Gv, Vom - Ta
3 i T T >
22 0dB = 45mVyms 3
) o ' O —1400 ;
- Vobp Gy e
Q.g o £
o= Vee=1.2V o | K3
>E 20| f=107MHz . 20 300
w fm=1kHz [C] Vom \\__ ]
[c] Af= +22.5kHz s
Lw Z ]
=9 Vin =80dBuV EMF 2 °
3 40 o 40 200 >
> 6' w 5
55 2 &
Eg I~ 5 Vee=1.2V >
£2 - cc=1-
2E 60 2 w0 100 2
o5 Vin (lim) f=1kHz 2
as Gy : Vg=-22dBV 2
o =
-;'E::, Vom : THD=1% %
Sz 80 80 0 s
e -20 [} 20 40 60 80 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)
Vin(13) - Ta
Vee=1.2V
®& 7Y fin=60kHz >
z A~
o, |
S 1 o
w g 60 /r
w E
RE wron__ | A7
3 T wror
> @ 50 -
e L
é < ///
o> i
wvy
5 40
o
Z
30
-20 0 20 40 60 80

AMBIENT TEMPERATURE Ta (°C)
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TOSHIBA TA8187AFN
Package Dimensions
SSOP16-P-225-0.65B Unit : mm

16 9

HAHAHH

P
L

4.4+0.2
6.410.3

.

ifilililiki]s '
1 8
+
0.23TYP 1. 0:2240.1 poroary
< 5.5MAX .
. 5.040.2
o}
¢ 2 &
{ (\! K % '\'?
T~ °f 10
mu O
-
%j,) ‘| |‘0.45i0.2
o bt | Ll
Weight: 0.09g (typ.)
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TOSHIBA TA8187AFN

RESTRICTIONS ON PRODUCT USE

000707EBA

e 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 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.

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