TOSHIBA TA8127NG/FG

TAB8127/NG, TA8127FG

3V AM / FM 1chip Tuner IC

TA8127NG and TA8127FG are the AM / FM 1chip tuner ICs,

which are designed for portable radios and 3V headphone radios. TAB127NG

Features

e Built—in
FM F/ E, AM/FM IF and FM MPX

e AM detector coil and IF coupling condenser are not needed.

e (Compact package
TA8127NG: Shrink DIP 24 pin (1.78mm pitch)
TA8127FG: Mini flat packge 24 pin

e Operating supply voltage range
Vce = 1.8~7.0V (Ta = 25°C)

SDIP24-P-300-1.78
TA8127FG

S50P24-P-300-1.00

Weight
SDIP24-P-300-1.78: 1.2g (typ.)
SSOP24-P-300-1.00: 0.31 (typ.)
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TOSHIBA TA8127NG/FG

Block Diagram
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TOSHIBA TA8127NG/FG

Explanation Of Terminals

DC Voltage (V)
Pin No. Item Internal Circuit (at no Signal)
AM FM
FM-RF OUT
1 FM-RF IN “—I“_ 0 0.7
® ic $ &
GnD1 () 3= e I
2 GND1 (GND for RF stage) — 0 0
®
vear @—1—
L |
id
T
3 FM MIX 3.0 3.0
4 AM MIX 3.0 3.0
A
R
IF AGC ' H
O—K—1+1 |
S L AGC
5 AGC (AM AGC) i 0 0
RF AGC 3
A 4
GND2 (9)——
6 Veez (Vec for IF / MPX stage) — 3.0 3.0
Ve Oz
3 E'
7 AM IF IN | 3.0 3.0
anb2 (9)
veez ® T—1
Gl 2 B
3S
pat
8 |FMIFIN —K__;i— 3.0 3.0
anb2 (9)
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TOSHIBA TA8127NG/FG

DC Voltage (V)
Pin No. Item Internal Circuit (at no Signal)
AM FM
9 GND2 (GND for IF / MPX stage) — 0 0
Veez @ _<
®
10 TUN LED (tuning LED) 3 — —
A 4
ano2 (@) 3
76kHz
11 ST LED (stereo LED) ¢ — _
ano2 (9) 3
veer (® 1
12 QUAD (FM QUAD. Detector) { 4 3.0 3.0
12
Veez @
13 R-OUT (R-ch output) 10 10
14 L-OUT (L—ch output) ( ' '
p3e
< ﬁ
ND2 ()——— =
Veez @ ! ?
oo 3 25 25
15 | vco — (veo
stop
mode)
Gnb2 (9) :
(9
= AM/FM
LPF2 ' Sw 3.0 22
- LPF terminal for synchronous detector (VvCO
16 + Bias terminal for AM / FM SW circuit stop
V16 = Vcc — AM (VCO stop) —K >|—‘ mode
V4g = OPEN — FM 2.7)
ano2 (—3 s
17,
DC
AMP
LPF1
- LPF terminal for phase detector
7 » VCO stop terminal 27 22
V7 =Vcc —VCO stop
anp2 (—= ¢
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TOSHIBA TA8127NG/FG
DC Voltage (V)
Pin No. Item Internal Circuit (at no Signal)
AM FM
18 MPX IN @® ey b 0.7 0.7
ano2 (9) 3 o
veea &
AM O—L
M o—l
q! AN AA '_@
19 DET OUT 15 1.2
® ®
anp2 (9)-4 :
@ LOW-FM, HIGH->AM
® LOW—AM, HIGH—-FM
)
vear @ ]
3 MIX
20 AM OSC 3.0 3.0
®
GND1 @7—
Vear @ 1 ‘]
21 FM OSC MIX <—|I—I——T 3.0 3.0
®
ano1 2)
22 Vee1 (Ve for RF stage) — 3.0 3.0
23 FM RF OUT Cf. Pin(1) 3.0 3.0
veer @——
24 | AMRFIN @ K{ 3.0 3.0
® ®
ano1 2)
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TOSHIBA

TA8127TNG/FG

Absolute Maximum Ratings (Ta = 25°C)

Characteristic Symbol Rating Unit
Supply voltage Vce 8 \%
LED current ILED 10 mA
LED voltage VLED 8 \%
TA8127NG p 1200
Power dissipation DN " mw
TA8127FG (Note) 400
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 TA8127NG and of 3.2mW / °C for TA8127FG.
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TOSHIBA TA8127NG/FG

Electrical Characteristics

Unless Otherwise Specified,

Ta =25°C, Vcc = 3V, F/ E: f=83MHz, f, = 1kHz
FM IF: f = 10.7MHz, Af = £22.5kHz, f, = 1kHz
AM: f = 1MHz, MOD = 30%, fm = 1kHz
MPX: fm = 1kHz

Test
Characteristic Symbol Cir— Test Condition Min. Typ. Max. Unit
cuit
| 1 |Vin =0, FM mode — 13.2 20.0
Supply current cC (FW) i mA
Icc (am) 1 |Vin =0, AM mode — 8.4 13.5
E/E Input limiting voltage Vin (lim.) 1 |- 3dB limiting — 10.0 — dBuV EMF
Local OSC voltage Vosc 2 |fosc =72.3MHz — 105 — mVims
Input limiting voltage Vinlgl_im») 1 |- 3dB limiting 40 46 53 | dBuVvEMF
Rcovered output voltage Vob 1 | Vin = 80dBpV EMF 55 80 110 mVyms
::FM Signal to noise ratio S/N 1 | Vin = 80dBpV EMF — 70 — dB
Total harmonic distortion THD 1 |Vin = 80dBpV EMF — 0.4 — %
AM rejection ratio AMR 1 |Vinh = 80dBuV EMF — 32 — dB
Lamp on sensitivity \8 1 |lL=1mA 45 51 56 dBuV EMF
Gain Gy 1 | Vinh = 26dBuV EMF 40 70 110
MVyms
Recovered output voltage Vob 1 | Vin = 60dBpV EMF 55 80 110
AM | Signal to noise ratio S/N 1 | Vin = 60dBpV EMF — 42 — dB
Total harmonic distortion THD 1 | Vin = 60dBpV EMF — 1.0 — %
Lamp on sensitivity Vi 1 |IL=1mA 20 25 30 dBuV EMF
FM mode — 0.75 —
Pin(19) output resistance R19 1 kQ
AM mode — 12.5 —
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TOSHIBA TA8127NG/FG

Test
Characteristic Symbol Cir— Test Condition Min. Typ. Max. Unit
cuit
Input resistance RiN — — — 24 —
kQ
Output resistance RouT — — — 5 —
Max. Composite Vin (max.) L+R =90%, P = 10% o .
signal input voltage stereo ! fm = 1kHz, THD = 3% 350 mVrms
frn = 100Hz — 42 —
L+R = m
Separation Sep 1 [135mVims fm = 1kHz 35 42 — dB
P = 15mMVms
frn = 10kHz — 42 —
THD _
Total Monaural (monaural) Vin = 150mVimg — 0.2 —
harmonic 1 %
MPX | distortion THD L+R = 135mV s, . .
Stereo (stereo) P =15mVims 02
Voltage gain Gv (MPX) 1 | Vin=150mVims -5 -3 -1 B
Channel balance C.B. 1 | Vin = 150mVims -2 0 2
Stereo lamp On VL (ON) Pilot input — 8 16
itivit 1 MVyms
sensitivity off VL (OFF) Pilot input 2 6 —
Stereo lamp To LED turn off from
hysteresis VH " |LED turn on - 2 - mVrms
Caputure range C.R. 1 |P=15mVims — +3 — %
Signal to noise ratio S/N 1 | Vin=150mVmsg — 70 — dB
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TOSHIBA TA8127NG/FG

Test Circuit 1

10pF 3900  MPXIN

DET OUT

AM-RF IN
S
n
~
( AM RF - FM RF  yeey FM AM DET MPX LPE1 LPF2 vco Loutr ROUT
Vin IN out 0sC 0sC ouT IN
) TA8127NG, TA8127FG
FM FM AM AM FM TUN ST
RFIN GND1  MIX MIX AGC IF IN IFIN  GND2  LED LED  QUAD
FM-RF IN

5 g0
o]

10.7MASL

© < VCO MONITOR
Q (76kHz)
( Vin ~
3 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 TA8127NG/FG

Test Circuit 2

POWER O r o !
s gl el ]y
- b3 — =]
i §:|_'<\f ZJ, il & E (Note)
F1 osc MoNToR O———28" G4 .]-.La ! FET Buff. Voltage Gain= - 10dB
S S A :
-t d
w L2
& -
o el
o~
a7
FM AM DET MPX LOUT ROUT
Veer 0sC 0sC ouT N LPF1 LPF2 VCO
TA8127NG, TA8127FG
FM AM AM FM TUN ST
MIX MIX AGC Veez IF IN IF IN GND2 LED LED QUAD
(DD (D ————(D— 2
1
o
g/I T 1O Ve
o S bt
Coil Data
Test Turns i
Coil No. Freq. I;_l C'(:) Qo Wire Reference
(Hz) (MH) | (PF) 12 | 23 | 1-3 | 1-4 | 46 | (MM0)
L4 FM RF 100M — — | 100 — — — 2% — 0.5UEW | (S) 53T-037-202
L, FM OSC 100M — — | 100 — — 2% — — 0.5UEW | (S) 0258-244
Lz AM OSC 796k 288 | — | 115 13 73 — — — 0.08UEW | (S) 4147-1356-038
T1 FM MIX 10.7M — 75 | 100 — — 13 — 2 0.1UEW | (S) 2153-414-041
Ty AM MIX 455k — 180 | 120 — — 180 — 15 0.08UEW | (S) 2150-2162-165
T3 FM DET 10.7M — 47 | 165 — — 16 — — 0.09UEW | (S) 2153-4095-122
(S): SUMIDA electric CO., LTD
L L L T T T
! 2 V.C. 3 Pin@ ! Vee vee 2 CF. 3
® 3@7 o b oHF Y oH ®
< Pin‘_ @ 4 @ 4 @
@ ® (® (& ®
i i R [
Vee Vee CF. Pin® Vee
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TOSHIBA TA8127NG/FG

Hint On Use Of TA8127NG And TA8127FG

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
= C : Polyester film
I R, VR. : Carbon film
=
S
=
19 L eet——
—.—-—’
5 e
g
>
o
w
4
w
z
=)
z
W 18
w
o
u.
-20 0 20 40 60 80

AMBIENT TEMPERATURE Ta (°C)

G
&
o =8
2 1 c
3 F
@
MPX VCO
(2) Value of the external parts
We recommend to set up these value as below.
R =12kQ
VR = 10kQ
C = 1000pF
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FM (F/E + IF) FM (IF)
VoD, Vno, THD, AMR - Vjn VoD, Vno, THD, AMR - Vin
Vee=3V  fin=98MHz g - g
fcc=1kHz A= +22.5KkHz - 20| vees3Y 20 =
m +22. a fin=107MHz | | i a
I I
‘ | | | ‘ | = Af= +225kHz VoD (0dB =80mVyms) . =
0 —J16 0 - 1.
= A | Voo (0dB=80mVimg) z = fm = kHz z
2 74 = o — =
o S o0
W -20 // ‘\ AI\LR ,/ 12 2 w -20 A 2 2
2 va LN\ / 3 2 AVR /] 8
B %) @)
g NEVaS [ £ L\ /T y
3 40 \ 1Y 08 3§ w 40 > \ ‘ 08 5
s s
o 4
\T\ THD | 4] J < D <
-60 04 3 -60 N 04 =
Vho 2 N Yno g
e | e
-80 | | -80 0
-20 0 20 40 60 80 100 120 -20 0 20 40 60 80 100 120
INPUT VOLTAGE Vjn (dBuV EMF) INPUT VOLTAGE Vijn (dBuV EMF)
FM (IF) FM (IF)
Vop, THD - Af Vob. Vin(lim.) - Vcc¢
. 20
Vee=3V 3\3 i'.s ‘ | ‘ |
20{ v, =80dBuV EMF 8
in M [a) [} =
= 10.7MHz - 8 VoD (0dB = 80mVems)
fm = 1kHz VoD (0dB =80mV,ms) = w |
) 0 m— g 6 2 g | VOD : Vin=80dBuV EMF
= L \ N N 3 g 20 fin = 10.7MHz
g / \ \ / )\ I s Af= 22.5kHz
S -2 \ Nt O 5 fm = 1kHz
& \ / N g g
g \ \ o) 2
\ \ + 75KH / s o -40 Vin (lim)
T z [a] -r
-40 \ AN P 2 d
/i22.5kHz 3 > I
- 5 g -eo0 i
6 ~MM A o | ‘ . P &
-300 -200 -100 O 100 200 300 0 2 4 6 8 10
CHANGE IN FREQUENCY Af (kHz) SUPPLY VOLTAGE Vcc (V)
FM (IF) AM
VoD - Ta VoD, Vno. THD - Vin
) .
S g
2 20 0 =
o o
v B=80mV,
L 2 0D (0dB =80mVyms) - z
w 0 8 2
g ® o
= Vop (0dB =80mVimg) l =
3 0 _20 /N /\I 6 S
154 w 74 \ MoD=80% }/ [V I
- z /l I
2 g m \ \\ v
5 Vee=3V _ 4 H
3 -20 FC_ & —40 N T [ Vo }‘4 5
° Vin=80dBuV EMF Vee=3V 2
& fin=10.7MHz fin = 1MHz \ //THD g
w -60 A\ /l’\\ 2 =
3 a0 Af= £22.5kHz fm = TkHz L1 \ g
i fm = 1kHz MOD =30% 7 MOD=30% | \I/ S
-80 T N N
-20 -20 0 20 20 60 80 -20 0 20 40 60 80 100 120
AMBIENT TEMPERATURE Ta (°C) INPUT VOLTAGE Vi, (dBuV EMF)
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TOSHIBA TA8127NG/FG

- Vop, THD - MOD VoD, lcc - Vcc
2 300 12 20
£ g =
E Vee=3V < 2 20
= e I
o fin="1MHz 0 2 3 VoD (0dB =60mVyms) _L £
ke fm = TkHz 100dB 4V EMF = = 0 7 i
| z w f =
w 200 8 Q ] 1 15 <
¢ v v = g | g
-
= ODX o 3 -20 =
] L7 60 6 8 c =
A 5 lec -0 &
= | o a e
g / g 5 7] s
£ 100 o 100 4 g S -40 T o
o % THD o = a I Vin =60dBuV EMF >
2 A //)i = & fin=1MHz &
-4 > = 60 2 = 5
S L —1 £ S fm = 1kHz »
2 |- P S -60
S ™ ‘ o P MOD =30%
4 0 0 0
0 20 40 60 80 100 0 2 4 6 8 10
MODULATION MOD (%) SUPPY VOLTAGE Vcc (V)
MPX
Vop - Ta Sep, THD - Vjn
5 40 100 / 5 <
= Vee=3V <
) L+R=90% e
S 2 ~ 80 4 &
@ P=10%
w = fm = 1kH &
Q =1kHz o
2 VoD (0dB = 60mV - g i THD LR E
5 oD (0dB=60mVims) |ttt g 60 3 =
) 0 —— &
=1 z L—R ——f—=—1—L Sep. 2
5 L "] 3 ) ﬁ>\, P 8
o [ 120 o — 7 2 =
5 Vee=3v S v 2
2 -20 = R—L S
a Vin =60dBuV EMF & é
& fin=1MHz T
& 20 J '3
S - fm = 1kHz | <
Z MOD =30% L e
0 0
-4 -20 0 20 40 60 80 100 150 200 250 300 350 400 450
AMBIENT TEMPERATURE Ta (°C) MAIN (L + R) SIGNAL INPUT VOLTAGE Vin (MmVrms)
Sep, THD — fm CAPTURE R?CNEE&% I'_‘())CK RANGE
60 12 100 - - T
Vec=3v g ™ I
L+R=135mV g N\
50 P=15mVims 10 2 B 50 \
= L-R Sep. —| - =4
2 z 5 \ /
=) o O~ 30 CR
. 40 R-L 08 © 4 \ R/
& & £ \ —
@ > T
[ o) 2 € \
I zZ> \ L.R. /
z 30 06 2% =
2 o gE N \ T /T /
P =z z 10 Ay \ -
g Z £ \ \ 11—/
g 20 s 2 &>
o
b 4 =
© 4 g ] 5
Tl THD L, R T T
10 — y 02 2
Nt '6 3 Vee=3V
e
0 0
0.05 0.1 0.3 1 3 10 30 13 15 17 19 21 23 25
MODULATION FREQUENCY fm  (kHz) FREQUENCY f (Hz)
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Sep - fvyco Sep, THD - Vc¢c
60 12 —
= =
< 8 L+R=135mVyms e =
g P=15mVrmg 2
= . = =1k ©
) ,\./\ > s m = 1kHz -
. 40 08 @2 . 60 12 2
§ / . [ ] £
/ I Sep L-R 2
Cz) ) g / —— L )
o / O ° a0 1 = 08 o
< Z < 1 RosL Z
gt: 20 0.4 Q °<: o
& - & £
* e R ‘ 04 £
L+R=135mVims = T THD L R ——— 4z
P=15mVyms g " <
fm = 1kHz o o
0 0 0 0
72 74 76 78 80 0 2 4 6 8 10
FREE RUNNING FREQUENCY fyco (kHz) SUPPLY VOLTAGE Vcc (V)
VL(ON): VL(0oFF). fvco - Vcc
20
77
G
< 0" 5
o) 5
> O
5t w2 Y 23
= \ fvco —
<E 76 2 o
V| Z0
<zz>_, o L (ON) zS
2 | | 2
wv
- w
9 VL(OFF) &
= 4
75
0
0 2 4 6 8 10
SUPPLY VOLTAGE Ve (V)
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Package Dimensions
SDIP24-P-300-1.78 Unit : mm

24 13
A A1 rrarararariri .
N
j) ?
<
°|
| NN [ UUNUN [ ISUN  N J UY [ N  N  N  N [ HNNS |
1 12
N 22.5MAX .
22.010.2 .
p ™
! MU0 =
™ k.
F <ty
z! e
Bk
| osssns
1.221TYP .~1 .040.1 ol 0.4610.1 M
1.778
Weight: 1.2g (typ.)
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Package Dimensions

SSOP24-P-300-1.00 Unit : mm
24 13~
HHHHHHHHHABHHA - 21
(op] =
Ny E
q B K=
N~ O
O © S: 0
EEEEEEEEE ] " 8 4
1 12
1.0TYP . 0.410.1 Egm@
e 13.5MAX
- 13.0+0.2 N
] -2
g
Te)
px |
b I
R 0.52510.2
Weight: 0.31g (typ.)
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RESTRICTIONS ON PRODUCT USE

060116EBA

¢ The information contained herein is subject to change without notice. 021023 D

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. 021023_A

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. 021023_B

e The products described in this document shall not be used or embedded to any downstream products of which
manufacture, use and/or sale are prohibited under any applicable laws and regulations. 060106_Q

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties which
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of
TOSHIBA or others. 021023_¢C

e The products described in this document are subject to the foreign exchange and foreign trade laws. 021023_g

About solderability, following conditions were confirmed
o Solderability

(1) Use of Sn-37Pb solder Bath
- solder bath temperature = 230°C
- dipping time = 5 seconds
- the number of times = once
- use of R-type flux

(2) Use of Sn-3.0Ag-0.5Cu solder Bath
- solder bath temperature = 245°C
- dipping time = 5 seconds
- the number of times = once
- use of R-type flux
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