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TOSHIBA |
' |

FM IF SYSTEM (DIFFERENTIAL PEAK DETECTION)

TA8129Z, an IC designed for car tuner, has a flexible

TA8129Z
TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

muting function and a station detection function

1g to make it possible to realize the feature

. Signal Meter Output

. Differential Peak Detection
. Station Detection

. Bandwidth Muting

. Signal Strength Muting

//Al'
I
hkAAAM

ZIP16-P

ZIP16-P: 0.99¢ (Typ.)

. Application of differential peak detection is

useful against multi-path distortion.

. With single tuned coil, low distortion ratio can

neos

be realized. (0.05%,

Sensitivity of signal strength muting,

of attenuation and stop signal,

typical at

5kHz dev.)
sensitivity

and bandwidth can

freely be set with external resistance.

Qi agmmal P
olplial neter ou

utput proportioned to input signal strength can be obtained.
. AMR is excellent. (55dB, typical at Vi=80dBu)
S/N is excellent. (78dB, typical.)
S curve variation against input voltage is made reduced.
(£100mv, typical at Vi=0~120dBu)
Operating Power Supply Voltage : Vopr=7~16V (Ta=25°C)
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL { RATING | UNIT
Power Supply Voltage Vee 16 \Y
Power Dissipation Pp 750 m
Operating Temperature Topr ~-30~85 °C
Storage Temperature Tstg -55~150 °C
Tuning Indication Current 17 MMAX. 20 mA
External Leak Current I13 MAX. 5 mA
Note. Derated above 25°C in the proportion of 6émi!/°C.
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TECHNICAL DATA

TOSHIBA

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vcc=8.5V, £i=10.7MHz, Dev=%t75kHz, fn=400Hz, Vi=80dBu,
SWl=on(Mute off), Ta=25°C)

TEST i
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN.| TYP. MAX.] UNIT
CUIT
Quiescent Current IceQ Vi=0, SWl=off 10 15121.5] mA
Limiting Sensitivity Vi(lim) - 33 35| dBu
Detection Output Vop 350} 4501 550 pVrms
Total Harmonic
Distortion Ratio THD Dev=+22.5kHz - |10.06| 0.5 %
Signal to Noise Ratio S/N 71 78 .- dB
AM Rejection Ratio AMR AM=307% 46 55 - dB
Vsl Vi=0dBu - 0{ 0.3
1 Mo e vsM2 Vi=50dBu 0.5 1.5 2.5 o
D_LELLG.L riCLclL UULPUL v
VsM3 Vi=70dBu 2.6} 3.8} 5.1
VsM4 Vi=100d4Bu "l 5.4) 6.5]| 6.8
Soft Muting Attenuation ATT1 Vi=80dBu —-0dBu SWl=off 45 60 76 dB
=0
Detuning Attenuation ATT2 Af=1200kHz 47 55 66| dB
itat%o? Petectlon Vss At the point of 35 50 65| dBu
Sensitivity
Vsp=L—H
Station Detection Band BW(S) ‘ 60 100 170 kHz
Muting Band BW(M) At the point | g e | 80| 150| 220 Kz
g of Vpp=-3dB
TA8129Z-3
1993-4-9
HAI2@) TOSHIBA CORPORATION
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_ TAB81292
TECHNICAL DATA ! '

TOSHIBA

DESCRIPTION OF TERMINALS

Py

]
Terminal voltage shows the value at Vgc=8.5V, Ta=25°C, and non-signal in
measuring circuit.)

TERMINAL | INTERNAL EQUIVALENT CIRCULT

PIN |TERMINAL

No. NAME VOLTAGE | (Resistance and capacity show CONTENTS
) the typical value)
1 Bypass 3.0 $ S IF Amplifier Bypass
2
~TOK_H
T OO
o3
2 IF in 3.0 -r. ol 1 20Kk0 IF Amplifier Input
i 3)— o
@ l_—"' 20k0 .
S 2 _
3 | Bias 3.0 §I 1_@__..__ IF Amplifier Bias
Ty rrr L
4 | GND(IF) 0 - IF Amplifier GND

Setting of Station
Detection Sensitivity

wn
g
w
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F———*“-]
—

—M\~ —
2000

()
=
—
I
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m
~
]
&——‘\M—

L fﬁl\ J
./
i A,l
TA312SZ2-5
1993-4-9
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INTEGRATED CIRCUIT|

TOSHIBA - TA8129Z
TECHNICAL DATA
DESCRIPTION OF TERMINALS
(Terminal voltage shows the value at Vgc=8.5V, Ta=25°C, and non-signal in

measuring circuit.)

PIﬁ TERMINAL TERMINAL INTERNAL EQUIVALENT CIRCUIT
No. NAME VOLTAGE (Resistance and capacity show CONTENTS
(V) the typical value)
vce
1 |
7 |8SD out 8.5 /4\ T Station Detection Output
— ¢
7Tr
8 |GND 0 GND Except IF Amplifier
— T K
+ TR

5 IAf 4.8 ;L 1 S Curve (Af) Detection

+ +

h i

77T wr

l ]
10 | AF out 4,8 | é Audio Output
#r
-
/)
i ]
I

TTALZ(D)
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INTEGRATED CIRCUIT|

TOSHIBA TA81297Z
TECHNICAL DATA '
DESCRIPTION OF TERMINALS
(Terminal voltage shows the value at Vgg=8.5V, Ta=25°C, and non-signal in

measuring circuit.)

TIALZYD

Downloaded from DatasheetLib.com - datasheet search engine

o | moonra; | TERMINAL | INTERNAL EQUIVALENT CIRCULT
;\Ic&)“ ‘“ﬁ' A:I:ILE:.‘W VOLTAGE (Resistance and capacity show CONTENTS
: 4p) the typical value)
B
11 | Mute 4.8 __ryr l % Setting of Soft Mute =~
')’ ¥ OEINS1L1IV1ILYy 4ana rmuie ’ﬂlﬂUullL
e 11 pore{ 13}
1
I'IIT Tr 77
12 | V¢e 8.5 - Power Supply
13 | Reg 4.8 Refer to items of 9 pin Constant Voltage Source
and 10 pin
Peak Detection Demodulation
14 | Detl J I l Lu ) Input.
m THD at Af=175kHz, fm=400Hz
= = can be adjusted to about
2.4 ‘ J;@ @ @J; 0.05% by adjusting
L_f-@ (19 | RD(5000 VR).
15 | Det2 %N%L—m——— In case of making into the
162 Rp WU ’I fixed resistance, 1.2kQ
becomes the typical value.
16 | IF out 2.4 £—K\L—/jjia—% IF Qutput
é %G { 15)——1
-0
ARNEY
TA812972-7
1993-4-9
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TOSHIBA TAB81297Z
TECHNICAL DATA o
DIFFERENTIAL DETECTION
The differential peak detection system means
a system for detecting the variation of
voltages of e] and e when the input 1
— L
frequency is varied and amplified the z | ﬂjﬂrﬁ
Rn e n

DC voltage by a differential amplifier to f; 16 }—a—(15 W O e2
take out the detection output. .1 1

c1 c2
In figure 2, the level of e} and e2 for the J;
input frequency is shown, the point where
e] becomes minimum is the point where the
impedance Z viewed from the point e] becomes

minimum and the impedance Z1 is expressed by

the following equation,

1+S2L(C1+C2)

= ‘ e2 el
2L = SerassTion ® ~
(Where, S=jw) \/‘\

| /

and fL is expressed by the equation (2). fL fo fy
2m/ L(C1+C2) """ le1—e2|
fL
Also, the point where e? becomes minimum is an fy
the point where L and Cl are oscillated in ‘~—’///

parallel, and fg is expressed by the equation
{3).

1
fH m ..... (3)

Further , the inductive susceptance of L and

Cl becomes f( when it becomes 1/2 of the capacitive susceptance of C2, and the fQ is

fo = s=stieecary o0 W

“1A12(2) TOSHIBA CORPORATION
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INTEGRATED CIRCUIT|

TECHNICAL DATA

TOSHIBA

The detection output

to the ratio (C1/C2) of Cl1 and C2.

output of Cl=24pF to C2.
output is reduced bv decreasine C1/C2 t
output 1s reduced by decreasing ClL/Cz, th

is determined by the width of fH-fL, that is, it is proportional
Figure 3 shows the variation of the detection

It is necessary to pay attention that when the detection

somewhat lowered, therefore, for reducing the detection output holding a high S/N,

and R to adjust the output.

In a conventional quadrature detection, a
double tuning coil is required for obtaining
a low distortion factor, but as the result,
the cost is increased and adjustment is
troublesome (it is fairly difficult to make
fo coincide with the minimum value of
distortion).

In the TA8129Z, fQ adjustment can be

by RD, and cost can be reduced and the

Vob (mV)
2

(=]

Note . THD is adjusted to
minimum with Rp.

\\VOD
. \2
\ Bp i S‘
' =
0
5 10 15
c2 (pF) :
Fig. 3

adjustment

time can be

When making RD a fixed

shortened.

resistance, RD=1.2kQ 1is typical for the minimum value of

circuit)

CLillii/ .

(under the condition of measuring

As described above, the linearity (distortion) of S curve is determined by the RD

value.

However, on the other hand, it is necessary to vary the RD value so as to

obtain the minimum value of distortion by the value of Cl and C2 and especially,

C2 is most influenced.

Set R2 for Cl and C2 by referring to the graph in Figure 3.

TIALIZD
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TECHNICAL DATA |

SIGNAL INTENS

The muting ci

ITY MUTING PROPERTIES

rcuit of the TA8129Z is constituted of an AF amplifier where gain is

varied by control voltage and a control voltage generation circuit (Mute Drive)

proportional

Figure 4 shows the outline of the muting circuit.

converted int

is output in

The attenuati
since the cur
volume RMD of
The variation
determined by
an input sign
Accordingly,

that usually,

to a signal meter output.

The signal meter output is
o the current by 10kQ externally provided on 6 pin and 1/3 I current

11 pin in 1:1/3 current mirror circuit. This current is converted into

A Aol
MS COucLsSi

o

de.
on amount at non-signal is substantially determined by the value of VH

rent output in 11 pin is about 0. The VH is set by the output of the

4.8V,

»

[

the ratio of the variation of the 11 pin voltage VMD to the level of
al, that ism the variation of the signal meter voltage.
as RMS becomes larger, the gradient becomes steep. It is presumed

the value of RMS is preferably about 33kQ.

' Vee
é ; ——— Vief (48V Typi)
I lz'sv + Current Control -
_Lr — - at detection stage -
3’J s L~ s =20 | \ /
S . o
g L | WA i g
S.Meter 6 11 13 11 @ @ 40 L V
=
Output VMDD ___RMD Rare =
_I_ % J_ l—y&\——if + — l—yléﬂ- 1 1 1
T T RuMs VM T 0 1 2 3
rJ'rnL /J? Ve ud ﬁL rll'r Ymp (V)
Princinle of Rarm
S ReuRIEer V¥ My
. Attenuation amount at non-input—Adjust by RMD
. Limiting adjustment— Adjust by RMS
Fig. 4
TA8129Z-10
1993-4~9
T1AI12(2) TOSHIBA CORPORATION
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TOSHIBA TECHNICAL DATA

-
]
(o 0]
p—t
N
©
N

MUTING PROPERTIES FOR DETUNING

In the 9 pin of AFC terminal, * currents proportional to the S curve aré generated.
The AC component of them is smoothed by an external capacity and a DC voltage is
generated in 9 pin by RBW connected between 9 pin and 13 pin. When the DC voltage -
generated by RBW becomes over about X0
to attenuate the AF amplifier by about 40dB.

The width of muting for detuning is determined by the resistance value of RBW, but
the coil previously described is varied by setting, and set the value of RBW after

he coil.

2}
1)
(i
rt
[
=3
(°]
[0}
(2]
rt

The property when varying RBW on the condition of the measuring circuit is shown in

Figure 5.

La‘lrgeR-Blzsmaii L“rge \\\\
[T7 Toa N\ ) |
1/ -_4/_ oA\ | \\
| Small \\\\::::::

1 e) i i i
Small <« Rpw — Large

BW(S) Station Detector Band Width
BW(M) Muting Band Width for Detuning
Fig. 5

STATION DETECTOR

The station detector (stop signal generator of DTS) detects detuning by the signal
intensitly of input and Af detection circuit (Af Det) respectively and outputs
through AND circuit.
As shown in Figure 6
the 10kQ connected to 6 pin and outputs the current I in 5 pin by a current mittor
circuit.

This current is converted to -input of the comparator where 1V is added to +input.

Therefore, the stop signal sensitivity can rarying the value of the

RSSs connected to 5 pin.

TA8129Z2-11

1993-4-9

TOSHIBA CORPORATION
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TECHNICAL DATA

-3
4
(00]
-
(V)
©
N

Also, the variable width of the stop signal sensitivity is set widely as about

40dBu by IF input voltage (when RgS=2kQ~10k0). The band width is varied by RBW
shown in Figure 5.

A .
LA A aune

2 1 I % Stop signal output
4F Det
» 7 + fo
7 ! i f—w High
B Low -

Adjust by RBw

ALy

'O
W
10k
.l
o
wr
w

ADJUSTMENT METHOD QOF TA81297

Apply the signal of 10.7MHz
. Connect a voltmeter between 9 pin and 13 pin.
. Adjust Tl and set the indication of the voltmeter to about OV.

. Adjust RD so that the detection distortion becomes minimum.

(When RD is a variable resistance,)

PRECAUTION

. When the capacity value of the by-pass capacitor CS connected to 6 pin of meter
output is fairly large, the audio signal corresponding to AM wave flows and the

AMR properites are deteriorated. Use at under 0.0luF.

TA81292-12

1993-4-9

1A12(2) TOSHIBA CORPORATION
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SHIBA _ -
TECHNICAL DATA

-
4 ]
(04]
i
V)
(o)
N

VoD,AMR,THD,Vy,VsM — Vi

T ) L 1
R 0 Vop 0dB=450mV ¢
E E /b_f ~
: >
@ o I/ v 7 ~
1 l SM -
g AT | &
é "20 \\ y A 6 -
|
5 / N // B
@ A }_* \ 5 S
=9 Q&\ AMR ‘///' [l 3
— 40 %§& /);l H4 =
&=
2 /| P / 5
< 3 =
. N /1 =
B -60 N Vi N N S 2 z‘ i
[72] N S
5 / -
& V4N THD 1
2]
& // \_ VN
-80 e
-20 0 20 40 60 80 100 120
INPUT VOLTAGE V; (dBa EMF) ,
Vop:VN:Vsc,VMp — Vi (MUTING ON)
L L L T (\{'\
;u Vop 0dB=450mV ¢ zZ
= E 0 | 7~ 1 ] 8 38
X h =
- @ 4 > 5
1 / YMp (V11) |,
. 7 T y4 i o1y
z / P | 3
S -20 - — Vsc (V5) 46 3
- MUTING OFF |/ / / >
¢ A e ya B
< -
~ 40 /1 / s £3
- X, — =
-]
~ 7 7 3 9 §
“ MUTING ON / /\ // 8 o
Zz -60 T 7~ Vil 2 gz
5 i a Nl & &
4 7T - 1 z3
~ \. N ; E
-80 - 0 & o
-20 0 20 40 50 80 100 120 @ @
INPUT VOLTAGE V; (dBa EMF)
TA8129Z-13
1993-4-9
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Y Y-I%] TRQ1929Q7
1 UVUSNIPDA ' LD L ava
TECHNICAL DATA I '
1
-~ ATT(MUTE) — Vyp
< 10
~~
[<>]
5 o —
£} \ ]
£ -10 — -
N
g -20 Vi
) /
Z \ N
<
-30
-4
g \ /
2 -40 \ / .
2 \ y .
£ \ /1
< -50 \ //
o]
Zz \ / 0dB=450mV
= -60 —
2 SWl=off
£ -70 1 —
S 0 0.5 1.0 15 2.0 25 3.0 35
MUTING DRIVE VOLTAGE Vyp (V) ( EXTERNAL SUPPLY VOLTAGE)
TN VAarx — AFf
A LIRS y VUU o L
1000
A
-40 /4/
,/ 800 é’
yd >
_50 1/ / —— VE
/// L 8
™ . 600 =
3 N p 1/ [
—bu | ™ E
THD . &
= AN -=/ 400 3
£t \ / >
-70 _ 4// E
e s
=
200 5
=)
Voo /
_80 r/
"
- — — — — —— — ——l 0
U yAl 40 ovu 35U 100 120 140
DEVIATION 4f (kHz)
TA81297-14
1993-4-9
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INTEGRATED CIRCUIT

TECHNICAL DATA

VaFc,Vop:Vsp — fd

(Aw) OdVy @ovrion doav  +H  GSp 1
8 08 Mm 2
mm mm mm wm o a h 9 P
| >
g _]o
B
B \N) | n_w- ] qu %
o // v :
I o ~ N ° lo
- B =
B S )
A ~
i o1
o a e ot B ‘
> CRZ) o M I
> o~ S o« « { |
\ ——< - - . =
| I
/ / 2 [} \ \
@ 3 Y / 17/
> \ o mw W. / /
ﬂh -~
VA/ & o &
o - W”
S =
= =z 0
\ roR \\ \\
B4
/ 3 V4 »
(o] P \\
7
\ , / 3 Z
\ / || T
\ |l
3
N )
(=] < (=] [ (=] o o o o =
N T ® % g ] g 2 8 B
: NV3 DNILOW
gr) d0p  1ndINO NOILOFLAA (z4) (Wymd HIAIM
(ar) (zHA) (S)Md HLAIM ANV NOILDILIA NOILVLS

1000

300

100

30

10
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7V ¥ ST R FY WY T W N oa P e YWeaSsd
TUOSHIBA 1AS 1 494
TECHNICAL DATA
|
Vop»VN — Vi (RyqgsBRyp Parameter)
Rps= 100kQ l Vop
n __
SN —_—
I / 33kQ
»®
1 / / '(\ 10kQ
2 -20 -
‘§ MUTING OFF ATT==204B
N
s / \ RMp1 = 6.2kQ
= 8 _a /‘ RMD2=3.3KQ
- Q Tav
- MUTING ONA/lOOkQ 0dB=450mV, o,
~ I I \\\
~ A\ N
a 33kQ A \ -
—  -60 \\
= 10k ‘/)\'\ L
3 AR
8 VN
W .
g 5V
-20 0 20 40 60 80 100 120
INPUT VOLTAGE V; (dBa# EMF)
Vi( lim) — RBys
100
\ (a) V{=-20dB ATT==304B
2 \ BMD1=75kQ, RMp2=2TkQ
-
~ 80 {b) V{=-20dB ATT==204B
’g i \(\a‘) RMD1=6.2kQ, Ryp 2 =3.3kQ
z N N () V; =-20dB ATT==10dB
=~ 6o NN
> 6 - Disrrms =81 L) Dasma=28&L0
\ N JIMU 1 Ved DALy llMU‘ U RAL
E T~ I~ \\
Yot \N o
40 ™ x\\\
:‘1-‘; e —
Z,
&
2]
O
Z 20
o
=
e
0
3 10 30 100 300

SETTING RESISTANCE OF MUTING SENSITIVITY Ryg (kQ)

Al2(2) TOSHIBA CORPORATION
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TOSHIBA

TECHNICAL DATA

J

~-J
b o
(0 0]
(S
N
(o]

120 Vss — Rss
E
Py
=
o 100
b
2]
e~ 80
Mo
N m \
z>
Qo N
= 60 N
g2 N
57 40 [~
[=}
5 20
o
&
& 0
@ 10 30 100 300
RESISTANCE OF STATION SENSITIVITY
Rgg (kQ)
Vop,THD,AMR,VN,Vi(1im)»Vss — VcC
Vop 150
— A - L R
) 0 = = .
NA vss
40
20 V. R -
S b i(lim)
z 30
" 40
z AMR
Z / 20
A 60 Mod =1 75kHz | THD
2 R —
Mod=+225kHz —1 VN 110
80 [~ N | '
6 8 10 12 14 16
SUPPLY VOLTAGE Ve (V)
z ATT1,ATT2 — V¢g
DAP"A Q
gaza
&'VD‘U
<vov
SRR
;:Eﬁzb
<<O<
2 5 40
Z <
g e ATT2
e Z
= = 60 T
o &
z < ATT1
5 Z 80
=z
B o]
S 8 100 B
@ A 6 8 10 12 14 16 18

AlL2(D

SUPPLY VOLTAGE Vge (V)
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STATION DETECTION BAND WIDTH

QUIESENT SUPPLY CURRENT
ICCQ (mA‘)

SIGNAL METER OUTPUT Vgy (V)

BW(S) (kHz)

MUTING BAND WIDTH BW(M) (kHz)

28

N
*>

[\
(=]

—
[+2]

[
N

-
[

[+ ¢]

™

200

180

[y
[=2]
<

140

120

100

6 8 10 12 14
SUPPLY VOLTAGE Vge (V)

16

VsM — Vece
VoM 4 VIN—_—lOOdB#
T ¥
90
p, 89
rd
:- 2
VsM3 70
= 60
— VSM2 50
—— T ‘
VM1 .
6 8 1 12 14 16 18
SUPPLY VOLTAGE Ve (V)

BW(S) ,BW(M) — Vce
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