TOSHIBA TA2142FN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA2142FN

1.5V AM/FM 1 CHIP TUNER IC (FOR DIGITAL TUNING SYSTEM)

TA2142FN is the AM/FM 1 chip tuner IC, which is
designed for potable radios.

This is suitable for digital Tuning system applications. FM
local oscillation voltage is set up low relativity, for NEW
FCC.

FEATURES

® For NEW FCC

® Suitable for combination with digital tuning system,
hich is included IF counter bt a e
which 1s inc : Weight : 0.17 g (Typ.)
® One terminal type AM/FM IF count output for if counter
of digital tuning system.
e AM : 450 kHz
e FM : 10.7 MHz
® One terminal type AM/FM osc buffer output.
(FM : 1/16 dividing)
® For adopting ceramic discriminator, it is not necessary to adjust the FM quad detector circuit.
® Built-in FM MPX V¢ circuit.
® Low supply current (Vcc = 1.2V, Ta = 25°C)
® Operating supply voltage: Vcc = 0.95~2.2V (Ta=25°C)
® Operating supply voltage: V¢c = 1.0~2.2V (Ta=25°C)

(*) : Handle with care to prevent devices from deteriorations by static electricity.
000707EBA2

@ 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 utiIizing 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, measurin% 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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TOSHIBA TA2142FN

BLOCK DIAGRAM
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TOSHIBA TA2142FN

EXPLANATION OF TERMINALS
(Terminal voltage : Typical terminal voltage at no signal with the test circuit, Vc¢c = 1.2V, Ta = 25°C)

TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE (V)
No. NAME AM FM
FM RF OUT
(39
t ®
i A
1 | FM RF IN [Input of FM RF signal >4 % i 0 0.1
g 1 T8
RF-GND (2) _
2 | RF GND GND (GND for FM RF stage) — 0 0
— (®) Vee
FM MIX =—1—¢
3 [ FM MIX |Output of FM signal 2208} G) — 0.5
®
(2 RF-GND
vee @————
14K @
4 | AM MIX |Output of AM IF signal e 06 | —
14 k) i
AM MIX ~—¢
GND (8)
AGC i M AM
AGC time constant is
5 | AGC . 0.1 0.1
determined by external
capacitor ,f
6 | Vec Vce (Vee for AM, FM IF, MPX . 12 | 12
sage)
vee ®
Input of FM IF signal -
7 | FM IF IN Input impedance @ ‘ — | o7
330 Q (Typ.)
330
O,
GND (8)
3 | aND GND (GND for AM, FM IF, MPX . 0 0
stage)

2000-10-17 3/13



TOSHIBA TA2142FN

TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE (V)
No. NAME AM FM
Vee @
s <
Input of AM IF signal i1 ©
9 |AM IFIN | Input impedance O 12 | 1.2
3kQ (Typ.)
®
GND .7—
@ Vee

o1
10 | QUAD FM QUAD Detector 1.2 1.1
D

Detector output
® Output impedance 30k0 75k0| 000
(AM : 8kQ (Typ.) W ——w—(1D) 06 | 0.8

FM : 800 Q (Typ.) EM AM DET
DET. &
ﬁ—.

® vee
®
12 | MPX IN Input of MPX 0.1 0.1

LPF terminal for phase detector
VCO stop terminal

1 LPF1 — —

3 V13 = GND — VCO stop

(forced Monaural)

11 | DET OUT
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TOSHIBA TA2142FN
TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE (V)
No. NAME AM FM
vee ® !
14 | LPF2A @ ? ® —_ —_
100k0] 39 kO
K
LPF terminals for synchronous 100 k2] 39 k02 v
detector % ™
15 | LPF2B ano () — | —
Vee
16 | R-OUT Output of stereo signal
These termlr\als are high- § @ 05 | o5
impedance in power off 35 ©
17 | L-ouT mode.
AM/EM Bias terminal for AM/FM SW
18 SW Vce : AM mode 1.2 —
OPEN : FM mode
Vee S c:[_
~F R$ 1000
Output of IF count signal ) ©
19 | IF COUNT AM : 450 kHz 1.2 1.2
FM : 10.7 MHz -— ]
®
GND (B)——4—
IF request
sensitivity
IF request switch controller
IF count sensitivity can
20 | IF REQ controlled by external resistor I
RSEN-
(8) GND
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TOSHIBA TA2142FN

TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE (V)
No. NAME AM FM
vee @—‘E
21 | ST-IND Stereo indicator terminal — —
22 | TUN-IND |Turning indicator terminal — —
RF-Vce
Local oscillation Buffer Output FM
23 | OSC OUT AM : 1/1 dividing Pc 1.0 | 1.0
FM : 1/16 dividing
RF-GND @—L GND
Power Switch
24 | PW SW (Vcc : IC on 1.2 | 1.2
OPEN/GND : IC off
GND (8)
@) RF-Vcc
g =
25 | FM OSC [FM OSC o 1.2 1.2
RF-GND
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TOSHIBA TA2142FN

TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE (V)
No.| NAME AM | FM
@o
@ Vee
E g
26 | AM OSC |AM 0OSC N Q 1.2 1.2
®
(8) GND
27 | RF V¢ Vcc for FM F/E stage — 1.2 1.2
Referential Voltage Vee (:)—g

AM BY-
28 Bypass terminal for AM RF ® AGC 09 0.7

PASS d FM IF Amplifi

an mplifier I e
44 {}J @
29 [ AM RF IN | Input of AM RF signal AGC $G AGC 0.9 0
GND (B)

FM RF . . .

30 ouT FM RF tuning circuit cf. pin1 1.2 1.2

2000-10-17 7/13



TOSHIBA TA2142FN

APPLICATION NOTE

1. Power switch
It is necessary to connect an external pull-down resistor with the terminal of PW SW (pin @), in
case that this IC is turned on due to external noise etc.

2. Mode switch
The terminal of AM/FM changeover is pin @®.
In controlling the AM/FM mode with voltage, it is applied as follows.
Vee @ AM mode
OPEN : FM mode
In FM mode, care should be taken to eliminate influence due to external noise etc, because this
terminal is opened.
The leak current flows through this terminal, in case that the terminal is connected to V¢c line
independently, even through this IC is OFF mode (the terminal of PW SW is OFF mode).

3. IF count output
IF count signal can be taken from IF output terminal (pin @), when IF request (pin @) is connected
with GND through Rgpn and IF count sensitivity is ON.

SWITCH CONDITION OUTPUT OUTPUT OUTPUT
pin @ pin ® FREQUENCY |VOLTAGE (Typ.) IMPEDANCE
AM Vee 450 kHz 180 mVpp
FM GND OPEN 10.7 MHz 190 mMVp-p 2k}
4. Forced monaural switch
Stereo /forced monaural switch over is done by pin @. VCE (sat) (
In case of the electrical switch over by transistor, set up Vcg (saturation Ve O
voltage between collector and emitter) 100 mV or less, otherwise there are J_ %
some cases that it does not become forced monaural mode. }
3

5. Constant of LPF (pin ®, @, ®)
Caputer range and Lock range is decided by constant of LPF.
Care should be taken in changing constant of LPF. Otherwise there are some cases that stereo
characteristics may worse or IC may not operate stereo mode.

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 4.5 \Y
Power Dissipation Ppb (Note) 550 mW
Operating Temperature Topr 0~50 °C
Storage Temperature Tstg -55~150 °C

(Note) : Derated above Ta = 25°C in the proportion of 4.4mW/°C.
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TOSHIBA TA2142FN
ELECTRICAL CHARACTERISTICS
Unless otherwise specified
Vece = 1.2V, Ta = 25°C
FM F/E: f = 98 MHz, fm = 1kHz, Af = *75kHz, Vi, = 60dBxV EMF
FM IF : f=10.7MHz, f, = 1kHz, Af = £75kHz, Vi, = 80dBuV EMF
AM : f=1000kHz, f, = 1kHz, MOD = 30%, Vi, = 60dBxV EMF
MPX @ fy = 1kHz, fp = 19kHz
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CUIT
Icct — |PW SW off 9 LA
Supply Current Icc2 — |AM mode, Vi, =0 47 7 mA
Pelek] — |FM mode, Vi, =0 9.8 13
Input Limiting Vin (lim) — | =3 dB Limiting — 15| — dBuV EMHA
F/E| Local OSC Buffer Vosc a
Output Voltage (Buff) EM —_ fosc = 6.79375 MHz 135 180 —_— mVp_p
Input Limiting Vin (lim) — | =3dB limiting 37 42 47 dBuV EMHR
Recovered Output
Voltage VoD1 — 115| 140| 180 | mVyms
Signal to Noise Ratio 1 S/N1 — — 74| — dB
FM | Total Harmonic
THD1 — — 7| — 9
IF | Distortion 1 0 %
AM Rejection Ration AMR — |MOD = 30% — 62| — dB
IF Count Output
Voltage V1/8 IF(FM)| — 140| 190 — mVp-p
IF Count Sensitivity IFSENS (FM) | — 50 55 60 dB.V EMH
Gain Gy — |Vin = 29dBxV EMF 22 32 54 | mVims
Recovered Output
Voltage VoD2 — 30 45 60 | mVims
Signal to Noise Ratio 2 S/N2 — — 34| — dB
Total Harmonic
. . THD2 — — 2 — 9
AM | Distortion 1 %
Local OSC Buffer Vosc _
Output Voltage (Buff) EM —_ fosc = 14.5 MHz 120 170 —_ mVp-p
IF Count Output
Voltage VIE(am) | — 140 180 — mVp_p
IF Count Sensitivity IFSENS (AM) | — 32| 37| 42dBuV EMA
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TOSHIBA TA2142FN

CHARACTERISTIC SYMBOL TC%T TEST CONDITION MIN. | TYP. | MAX.| UNIT
CUIT
Input Resistance RIN — — — 100 —
- k()
Output Resistance RouT — — — 10| —
Voltage Gain Gy — [Vin = 150 mVyps (MONO) | -25[ -05[ +15[ dB
Channel Balance C.B. — -2.0 0| +2.0| dB
Max. Composite Signal L+R=90%, P=10%,
Input LeveFI) ’ Vin MAX| — |1p = 3% — | 0] — |mVrms
L+R= fm = 100Hz | — 35| —
Separation SEP. — [ 135mVims fm = 1 kHz 36 45 — dB
MPX P=15mVims |[fm = 10kHz | — 40 —
Total Harmonic MONO [THD (MONQ)| — t/,:,- F; 15?3?\2\TriniMON0) — 02| — y
Distortion ST [THD(ST) P = 15 mVyme — | 01| —
ST Indicator ON ST (ON) — — 85| 11.5|mVyms
Sensitivity OFF ST (OFF) 3 6 — |mVims
Stereo Indicator Vi __ |To indicator turn OFF from| 25| — |mv
Sensitivity turn ON ' rms
Capture Range C.R. — |P=18mVims — 10 — %
Signal to Noise Ratio S/N3 — | Vijn = 150 MV (MONO) — 70| — dB
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TOSHIBA

TA2142FN

TEST CIRCUIT
AM 0.22 uF 2 kQ)
RF IN a

L
~

RF Ve

FM AM
RF OUT RF IN
FM RF
RFIN  GND

AM RF
BY-PASS Ve

FM AM

MIX MIX

ON 1 Vee OUT
Stand by : GND

AM FM PW 0SC  TUN ST IF IF AM/FM | oUT R OUT
0sC  0SC SW OUT IND IND REQ  COUNT  SW
TA2142FN
FM AM
AGC Ve IF IN GND IFIN QUAD DET OUT MPXIN LPF1  LPF2A LPF2B
(1) 13 13
w
[
r; Iy 0.1 uF
. oo}
olte
<
Gy o ST/MONO SW
3

Jvee2 = 5]

ST : OPEN
MONO : GND

FM
IF IN 270 Q)
BPF GFWB7
CF1 SFE10.7MA5
CF2 PFS450A
CR CDA10.7MG***

DET OUT

(SOSHIN ELECTRIC Co., Ltd.)
(MURATA Co,, Ltd.)
(MURATA Co., Ltd.)
(MURATA Co., Ltd.)
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TOSHIBA TA2142FN
COIL DATA
TURNS
colL TEST L | © | a0 WIRE
L1 1 TOKO
M RE 100 MHz — | = |79 | = | = |27 | = | 01BUEW |t ok
2 TOKO
FM OSC 100 MHz — | = |78 | = | 2| T |O1BURW e esNF-306NK
T1 TOKO
AM OSC 796 kHz 268 | — | 65 | 19| 95 | — | — | 0.05uEW SPNR.A957Y
L1 : FM RF L2 : FM OSC pin T1 : AM OSC
Lio— ®
n ®

Vee

(BOTTOM VIEW)
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TOSHIBA TA2142FN
PACKAGE DIMENSIONS
$SOP30-P-300-0.65 Unit : mm

»
-

30
HAHAARAAAAAHA

I‘ 5.640.2
7.640.3

<

r

0.3TYP 0.2240.1 % <
>

o 10.2MAX R
B 9.710.2 R
S %
; -2
X
SUILERIRERERINIRIRRRIRRARERIR] | QT
u—u—u—u—u—u—u—u—u—a—u—u—u—u—tr_____‘f_:_v.
L
-Q
Q0
-+ i
-
o

Weight : 0.17 g (Typ.)
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