TOSHIBA TA8127N/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA8127N, TA8127F

3V AM/FM 1CHIP TUNER IC

TA8127N and TA8127F are the AM/FM 1Chip Tuner ICs, TA8127N
which are designed for Portable Radios and 3V
Headphone Radios.

FEATURES

® Built-in

FM F/E, AM/FM IF and FM MPX SDIP24-P-300-1.78

® AM Detector Coil and IF Coupling Condenser are not TA8127F
needed.

® Compact Package

TA8127N : Shrink DIP 24 pin (1.78mm pitch)
TA8127F : Mini Flat Package 24 pin

® Operating Supply Voltage Range

Vce =1.8~7.0V (Ta = 25°C) $SOP24-P-300-1.00
Weight
SDIP24-P-300-1.78 1 1.2g (Typ.)
SSOP24-P-300-1.00  : 0.31g (Typ.)

961001EBA2

@ TOSHIBA is continually working to improve the quality and the 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 observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product 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 products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control 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
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BLOCK DIAGRAM
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TOSHIBA TA8127N/F

EXPLANATION OF TERMINALS

DC VOLTAGE (V)

ﬁ'(')\' ITEM INTERNAL CIRCUIT (AT NO SIGNAL)
' AM FIVI
FM-RF OUT
®
1 |FM-RF IN A 1 0 0.7
o—fs I L
ano1 ) - 3 I
2 |GND1(GND for RF Stage) — 0 0
®
veer @Q——
3 |FM MIX - 3.0 3.0

4 |AM MIX MIX 3.0 3.0

-
IF AGC H '
1 1
5 |AGC (AM AGC) 1 0 0
6 |Vccz (Ve for IF/MPX Stage) 3.0 3.0
7 |AM IF IN 3.0 3.0
8 [FM IFIN 3.0 3.0

anp2 (9)
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TOSHIBA TA8127N/F

DC VOLTAGE (V)

ﬁ'c')\' ITEM INTERNAL CIRCUIT (AT NO SIGNAL)
' AM FIVI
9 |GND2 (GND for IF/ MPX Stage) — 0 0
Veez @

10 |TUN LED (Tuning LED)

eno2 (9)
76kHz
11 |ST LED (Stereo LED) ¢ — —
eno2 (9) 3
Veez @ 1
12 |QUAD (FM QUAD. Detector) b | 3.0 3.0
2
Veez @

13 |R-OUT (R-ch Output)

1.0 1.0
14 | L-OUT (L-ch Output) .

4o
Gnp2 Q)— 2
2.5 2.5
VCO
15 [VvCO STOP
MODE
LPF2 T
® |PF Terminal for Synchronous A EM 3.0 22
Detector VCO
16 ® Bias Terminal for AM/FM SW STOP
Circuit >| MODE
V16 =Vcc —AM (VCO Stop) s s 2.7
V16 = Open—FM 6oz (9
DC
LPF1 AMP

® LPF Terminal for Phase Detector

17 , 2.7 2.2
® VCO Stop Terminal —K >|—‘

V7 =Vcc—>VCO Stop T T
anb2 (9)
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TOSHIBA TA8127N/F

DC VOLTAGE (V)

ﬁ'c')\' ITEM INTERNAL CIRCUIT (AT NO SIGNAL)
' AM FIVI
18 |MPX IN (18 oy t 0.7 0.7
onp2 (9 4 .
Veez @ . ! .
AM
FM O—l
I [ AN MWA—(19,
19 |DET ouT . © 15 1.2
® ®
Gnp2 (9)-3

® LOW-FM, HIGH—>AM
® LOW—AM, HIGH—FM

)
vear @ ! 1
3 mix
20 |AM OSC 3.0 3.0
®
ot @Q——
vear @ b4
F——
21 |FM 0sC MIX <—||—I——T 3.0 3.0
®
ano1 2)
22 |Vccq (Ve for RF Stage) — 3.0 3.0
23 |FM RF OUT cf. pin® 3.0 3.0
Veer @——

24 |AM RF IN @ K{ 3.0 3.0

ano1 ()
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TOSHIBA

TA8127N/F

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 8 \Y
LED Current ILED 10 mA
LED Voltage VLED 8 \

o TA8127N Pb 1200
Power Dissipation TAB127F (Note) 200 mw
Operating Temperature Topr -25~75 °C
Storage Temperature Tstg -55~150 °C

Note : Derated above 25°C in the proportion of 9.6mW/°C for TA8127N and of 3.2mW/°C
for TA8127F.
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TOSHIBA TA8127N/F
ELECTRICAL CHARACTERISTICS
Unless otherwise specified,
Ta=25°C, Vcc =3V, F/E : f=83MHz, fin=1kHz
FM IF : f=10.7MHz, Af= +22.5kHz, fyy3 = 1kHz
AM : f=1MHz, MOD =30%, f,,=1kHz
MPX : fm=1kHz
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. [ TYP. |MAX. UNIT
CUIT
Supply Current lcc (Fm) 1 |Vijn=0, FM Mode — 13.2 | 20.0 mA
lcc (aMm) 1 |Vjn=0, AM Mode — 84| 135
Input Limiting o oo
F/E | Voltage Vin (lim.) 1 3dB Limiting — | 100| — [dBuV EMF
Local OSC Voltage Vosc 2 |fosc=72.3MHz — 105 | — mMVems
Input Limiting Vin(lim) | 4 | _3dB Limiting 40 | 46| 53 |[dBuV EMF
Voltage IE
Recovered Output VoD 1 | Vi =80dBxV EMF 55 | 80| 110 | mVims
EM Voltage
IE Signal to Noise Ratio S/N 1 |Vjn=80dBuV EMF — 70 | — dB
Total Harmonic
.- — — 0,
Distortion THD 1 |Vin=80dBuV EMF 0.4 %
AM Rejection Ratio AMR 1 |Vjn=80dBuV EMF — 32 — dB
Lamp ON sensitivity Vi 1 |lIL=1TmA 45 51 56 [dB.V EMF
Gain Gy 1 |Vin=26dBuV EMF 40 70 [ 110
Recovered Output _ MVrms
Voltage Vobp 1 |Vin=60dBxV EMF 55 80| 110
AM | Signal to Noise Ratio S/N 1 |Vjnh=60dBuV EMF — 42 | — dB
Total Harmonic
.- - —_ 0,
Distortion THD 1 |Vjn=60dBuV EMF 1.0 %
Lamp ON Sensitivity Vi 1 |IL=1TmA 20 25 30 [dBuV EMF
FM Mode — [ 075 | —
Pin@ Output Resistance R 1 k()
in9 Output Resi 19 AM Mode — [ 125] —
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TOSHIBA TA8127N/F
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. |MAX. UNIT
CUIT
Input Resistance RIN — — — 24 | —
- k()
Output Resistance RouT — — — 5| —
Max. Composite Vin (max.) 1 L+R=90%, P=10% 350 mv
Signal Input Voltage [STEREO fm = 1kHz, THD =3% rms
L+R= fm=100Hz| — 2| —
Separation Sep 1 |135mVyms | fm = 1kHz 35 42 | — dB
P=15mVyms |fn=10kHz| — 2| —
Total Monaural THD Vin = 150mV 0.2
MPX : (MONAURAL) n- rms B N
Harmonic THD ! L+R=135mV %
Distortion = rms: — ) _
Stereo | (¢reRe0) P = 15MVpms 0.2
Voltage Gain GV (MPX) 1 | Vin=150mVms -5 -3 -1 dB
Channel Balance C.B. 1 | Vin=150mVims -2 0 2
Stereo Lamp | ON VL (ON) Pilot Input — 8 16
T 1 " mVrms
Sensitivity OFF VL (OFF) Pilot Input 2 6| —
Stereo Lamp To LED turn off from
Hysteresis VH " | LeD tumn on o 2| — | MVrms
Capture Range C.R. 1 [P=15mVimg — 3| — %
Signal to Noise Ratio S/N 1 | Vin=150mVims — 70 | — dB
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TOSHIBA TA8127N/F

TEST CIRCUIT 1
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> POLYESTER FILM CONDENSER

Using other types of condensers, there are
some cases that the MPX does not do normal
stereo action at high temperature or low
temperature.
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TOSHIBA

TA8127N/F

TEST CIRCUIT 2

.
POWER O t ]
s S S s R (V11
fm osc montor o—+—=¢ G |7 ! FET Buff. Voltage Gain= - 10dB
| ~3 563 TS I
GND O—————4—— = __ | __ J
il g /Ei} N
gl o ol
aT
AM RF  FM RF Veer FM AM DET MPX LPF1 LPF2 vCO LOUT ROUT
IN ouT 0osC 0osC ouT IN
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FM AM AM FM TUN ST
RF IN GND1 MIX MIX AGC Vee2 IF IN IF IN GND2 LED LED QUAD
DD DDl ——
s hd
Ql ™y O vee
e Sy
(=] g:l
COIL DATA
TEST L C TURNS WIRE
COIL No. FREQ. 0 Q REFERENCE
(Hp) |H) | GR | =% 95 | 23| 13 | 14 | 46 | (MMg)
1
L1 FM RF 100M — — 100 — — — 2 > — 0.5UEW [® 53T-037-202
Ly FM OSC 100M — — 100 — — 2—| — — 0.5UEW |® 0258-244
L3 AM OSC 796k 288 — 115 13 73 — — — | 0.08UEW |©® 4147-1356-038
T1 FM MIX | 10.7M — 75 [ 100 — — 13 — 2 0.1TUEW |® 2153-414-041
Ty AM MIX 455k — 180 | 120 — — 180 — 15 [0.08UEW [® 2150-2162-165
T3 FM DET 10.7M — 47 | 165 — — 16 — — | 0.09UEW |® 2153-4095-122
® : SUMIDA ELECTRIC CO., LTD
L L L T T T
1 2 v.C. 3 Pin® ! Vee Vee 2 CF. 3
® L ol Y oH b oH ®
Pin@ @ 4 @ 4 @
@ O, O,
o © A 2R N ®
Vee Vee CF.  Pin® Vee
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TOSHIBA TA8127N/F

HINT ON USE OF TA8127N and TA8127F
External Parts of MPX VCO

(1)  Temperature characteristic of MPX VCO free-run frequency. The temperature characteristic of
MPX VCO is shown in the diagram as below. Select one with a better temperature
characteristic (C, R and VR.)in use. We recommend,

C : POLYESTER FILM
R, VR. : CARBON FILM

fvco - Ta
20
Vee=3V
N C : Polyester film
T R, VR. : Carbon film
=
(e}
o
=g
19 e
I
C /_”——
2
=)
o
W
Fra
z
=]
z
i 18
w
o
.
-20 0 20 40 60 80

AMBIENT TEMPERATURE Ta (°C)

G
< ~
s §A»} S
(=)
o =3
2 1 )
o :: o~
7\
@,
MPX VCO

(2) Value of the external parts

We recommend to set up these value as below.
R =12k{)
VR = 10k()
C=1000pF
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TOSHIBA TA8127N/F

FM (F/E +IF) FM (IF)
VoD: Vno, THD, AMR - Vjp VOD: Vnho, THD, AMR - Vjp
Vee=3V fin = 98MHz 3 20| Vee=3v 20 g
fm=1kHz  Af= £22.5kHz N fin=107MHz | | 1] s
HEREN = Af= £22.5kHz VoD (0dB = 80mV,ms) £
0 7 —~<16 0| fm=1kHz 16
g // VoD (0dB = 80mVms) ) = m 8
Z E o — =
20—/~ » | / , ¢ 20 A -
g y N\ AMR 1'% & wo- A LR
5 ~ 1\ / o g AMR |/ S
™~ [ 5
% a0 N\~ [ os = £ a0 1\ SN o8 2
- N v EC N * g
4 4 o
NG LT T £ o 7 :
-60 04 5 -60 N 04 7
Vho < N Vno g
|| = | =
-80 0 -80 0
-20 0 20 40 60 80 100 120 -20 0 20 40 60 80 100 120
INPUT VOLTAGE Vijp (dB,uV EMF) INPUT VOLTAGE Vip (dBIuV EMF)
FM (IF) FM (IF)
Vop. THD - Af VoD, Vin(lim.) - Vcc
- 20
Vee=3V g 3 ‘ ‘ ‘ |
20[ v, =80dBuV EMF 8 o o Vop (0d5 = 80mYrrma
fin = 10.7MHz z S opter= rms
fm =1kHz Vop (0dB =80mV ) 2 w ,/
g 0 P ~J 6 2 g | VOD : Vin =80dBuV EMF
el \ y N, o] 3 20 fin=10.7MHz
8 L/ \ \ / )\ Z 4 Af = +22 5kHz
\ 3 = -
o -20 \ \ \4 o 2 fm =1kHz
i AN 5 3
\ s o -40 Vin (lim)
+75kHz [ [a) -r
- 40 N 2 g o £
\ I ] T
/iZZ.SkHz = > 1
M S o _
'C_) [w] 60 T
N //_j,THD | ‘ =4 2
- 60 0
~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: Vho, THD - Vijn
40 _
) X
= 20 o=
[a) o
VoD (0dB = 80mVymg)
>0 20 oD rms. | E
w 0 8 =
9 2 =}
g VoD (0dB =80mV,ms) 2 P I E
6' 0 -20 A I\ ™\ 6 ]
154 w 74 \ MoD=80% )/ |V 5
[ < / =)
2 g ml \ \\ [}
= = - 2
3 -20 Vee=3v g ~40 \ \\ 7 Vno %4 S
° Vin=80dBuV EMF Vee=3V 2
& fin=10.7MHz eo| fin=1MHz \ //THD PN 5 g
2w Af= 22 5kHz fm = 1kHz N LT\ 2
- =
iz fm = 1kHz MOD =30% 7 MOD=30% | \J/ °
_80 l 1 | l
40  -20 0 20 40 60 80 -20 0 20 40 60 80 100 120
AMBIENT TEMPERATURE Ta (°C) INPUT VOLTAGE Vi (dBuV EMF)
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TOSHIBA

TA8127N/F

VoD, THD - MOD

Vob. Icc - Vcc

2 300 12 ~ 20
e ) o
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MPX
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5 4 100 / 5 s
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S _ 80 4 E
> 0 2 P=10%
w = -
8 » o fm = 1kHz THD L, R g
5 VoD (0dB =60mVims) | |t "] 3 60 3 g
g o — / 2
= L—-R Sep. =
= L ] Z L1 1 p (=]
P T 8 ~—t 7 ">\ 14
5 Vee=3V g v 2z
3 -20 ce= % R-L S
a Vin=60dBuV EMF 5 2
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w 20 1 -
S 1w fm = 1kHz -V 2
o MOD =30% e o
0 0
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AMBIENT TEMPERATURE Ta (°C) MAIN (L +R) SIGNAL INPUT VOLTAGE Vin (MVyme)
CAPTURE RANGE & LOCK RANGE
Sep, THD - fm (CR & LR)
60 12 100 T
Vee=3V g X I
L+R=135mVmg A
501 P=15mVims 10 2 @ 50 \\
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TOSHIBA TA8127N/F

Sep - fvco Sep, THD - Vcc
60 12 -
g L+R=135mV g
e +R= e
A 80 rms 16

z P=15mVimg ?_:
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e ﬁ =2 T m 2
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TOSHIBA TA8127N/F

OUTLINE DRAWING
SDIP24-P-300-1.78 Unit : mm
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Weight : 1.2g (Typ.)
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TOSHIBA

TA8127N/F

OUTLINE DRAWING
SSOP24-P-300-1.00
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