TOSHIBA TA81765N/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA8176SN, TA8176F

FM FRONT END (FOR DIGITAL TUNING SYSTEM)

The TA8176SN, TA8176F are FM FRONT END ICs which TA8176SN
are designed for radio cassette players and music centers.
They are suitable for Digital Tuning System Applications.

FEATURES

® Improved Inter-Modulation Characteristics by Double
Balanced Type Mixer Circuit.

SSIP12-P-1.78
® Built-in Current Share Type AGC Circuit for the RF Amp. TA8176F

® Applicatable to double-tuning in radio frequency stage.

® Built-in Local Oscillator Buffer Output Circuit for Digital
Tuning System Applications.

® Excellent overload characteristics for change oscillation

frequency.

® |t is available to TV band. (up to 220MHz)

SSOP16-P-225-1.00A

® Built-in IF Amp. Weight
_ IP12-P-1.7 . 0. Typ.
: Ro=330Q) (Typ.), Vout=80mVrms (Typ.) §§0P16-P-2285-1.00A : 8.(154513 Hs.;

® Operating Supply Voltage Range

TA8176SN : VcC (opr) =4~ 14V (Ta =25°C)
TA8176F : VCC (opr) = 4~8V (Ta = 25°C)

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 aprIications 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

TA81765N/F

BLOCK DIAGRAM

EXPLANATION OF TERMINALS (Terminal voltage shows the Typ. value at Ta=25°C, Vcc -5V, AGC off, )

O Ve

@ 1 TA81

Low-FM

FM mode, and non-signal test circuit

76SN/F

PIN No. | syimBoL CONTENTS INTERNAL CIRCUIT VOLTAGE
(SN/F) V)
AGC ON/OFF Switch
1/13 AGC |Vq/13=Vcc—AGC OFF 47
V1/13=0pen—>AGC ON
By-pass Terminal for RF
Amp Circuit. It is necessary
to connect External
2/14 B(:;:Pﬁ‘\ls)s Capacitance. 1.46
(RF Amp Input Terminal.
Antenna Tuning Circuit is T
connected)
RF Amp Input Terminal.
(By-pass Terminal for RF
RF IN . . ”
3/16 Amp Circuit. It is necessary 0.76
(BY-PASS)
to connect External
Capacitance)
4/1 Vce Power Supply — 5.0
RF Amp Output Terminal.
5/2 RF OUT [RF Tuning Circuit is Compare with Pin® /®, @ /@, @ /® 5.0
connected
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TOSHIBA TA81765N/F

PIN No. DC
(SN /F) SYMBOL CONTENTS INTERNAL CIRCUIT VOIZ&)!\GE
GND Terminal (Pin® :
GND Terminal of RF and
6/3,5 GND MIX Circuit. Pin® : GND — 0
Terminal of OSC Circuit. at
Flat Package)
9/8 8/7 4/1 7/6 6/3
7/6 MIX IN | Mixer Input Terminal ) 1.86
G ¢
LB y o
Mixer Output Terminal ] (
8/7 MIX oUT Mixer Coil is Connected. )_‘ >0
® OO LT w—
9/8 IF OUT |IF Amp Output Terminal. b3 b3 47
”
(o—e
FM/TV Switch. Vee
At this Terminal Voltage is ®
10/9 FM/TV [“H" : High OSC Voltage 0
SwW —TV Mode
“L" : Low OSC Voltage
—FM Mode
p
———
Vec
Local Terminal. 3 T
11/10 0scC OSC Tank Circuit is K—1 49
connected. T
C) C?Hi:ON
{ Lo: OFF
77
|
OSC S 1271
12711 | BUFFer |95C BUFFER Output —K 4.8
ouT Terminal M
i ®
”
-/ 4
-/12 NC — — —
-/15
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TOSHIBA

TA81765N/F

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
TA8176SN 15
Supply Voltage TAB176F Ve 9 \
. TA8176SN 750
Power Dissipation TAS176F Pp (Note) 350 mw
Operating Temperature Topr -25~75 °C
Storage Temperature Tstg -55~150 °C

(Note) Derated above Ta=25°C in the proportion of 6mW /°C for TA8176SN and of 2.8mW/

°C for TA8176F.

ELECTRICAL CHARACTERISTICS (

Af = £22.5kHz, SW1=0N, SW2 =OFF

Unless otherwise specified, Vcc =5V, Ta=25°C, f=98MHz, fm = 1kHz, )

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. | UNIT
CUIT
lcca T |Vin=0 — | 165 22
Supply Current Icc2 2> [Vin=0 — 70 | 225 mA
fln = 98M Hz
Vi =50dBV EMF
G 1 37 41 —
“ Gc1=20¢0g,, Vout
Vin
Conversion Gain fi = 180MHz dB
Vin =55dBxV EMF
G 2 36 40 —
= Vout
Gc2 =20¢0g,,
Vin
Vosci 3 |fosc=108.7MHz — | 2715 | —
Local OSC Voltage fosc =190.7MHz MVrms
Vv 3 |f =108.7MH 45 80 —
Local OSC Buffer output o {osc1) fg:i 190 7MH§ my
=190, . _ rms
Voltage Vo (OSCZ) 3 SW2 = ON 80
fin = 98M Hz
Vout1 | 1 |y —80dB.v EMF — | B -
IF Amp. Output Voltage MVrms
out2 Vi, =80dB .V EMF
Local OSC Stop Voltage fosc =190.7MHz Vv
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TOSHIBA TA8176SN/F
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. [ UNIT
CUIT
Parallel Input .
Pin® / ® Resistance rip3/16 | 4 - 2| - Q
Impedance |Parallel Input _
Capacitance Gp3/16 | 4 — | 72| - PF
Parallel Output
Pin® /@ Resistance fop5/2 4 _ 0 = k€
Impedance [Parallel Output [ . | , f=98MHz 73 e
Capacitance °op : P
Parallel Input
_ .7 4 —_ 2.7 —_ kQ)
Pin@ /® Resistance fip7 /6
Impedance |Parallel Input _
Capacitance Gip7 /6 4 - 67 | — PF
Parallel Output
Pin® /@ Resistance fop8/7 4 f=10.7MHz2 - ¥ — k@)
Impedance |[Parallel Output T
Capacitance Cop8/7 4 - 67 | — PF
. Parfallel Output rop12/11 | 4 . 95 _ Q
Pin@® /4 Resistance £ = 108MHz
Impedance [ Parallel Output -
Capacitance Copl2/11 | 4 — 1.4 — pF
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TOSHIBA

TA81765N/F

TEST CIRCUIT 1

2.2k)

1000pF
BPF
a BPWB5
3 A
Vin
RF NC BY-PASS AGC
IN

RF

Ve¢ OUT GND NC GND  IN

NC 0scC
BUFFER

TA8176SN, TA8176SF VT

MIX

osC  FM/TV
N

MIX IF

ouTt out

1 O Vout

33082

TEST CIRCUIT 2

RF NC BY-PASS AGC  NC

RF
Ve¢ OUT GND NC  GND

TA8176SN, TA8176SF °U7

0SC  0osC FM/TV
BUFFER SW
MIX  MIX IF

IN out out

Ovr

OVout

33082

Ovr
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TOSHIBA TA81765N/F

TEST CIRCUIT 3

)¢ it O Vo (0sc)

w e}

ST 3R

0.014F 0.14F w <

r' l [+
m
BY-PASS AGC NC 0scC 0sC FIVI /TV
]N BUFFER

TA8176SN, TA8176SF °VT

RF MIX  MIX IF
Ve¢ OUT GND NC GND IN  OUT oOuT

l/ZSC1923O

1 oo

Vee O w |+ — sw2 -0 0.01uF

=5v 1i J7 0.0224F S HalF
o |1
S

Cc c1 Cc2 L

at FM | 15pF | 10pF [ 39pF | L1
at TV 6pF | 8pF | 2pF | L2

8.2kQ)
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TOSHIBA TA81765N/F

COIL DATA
COIL TEST L C TURNS WIRE
TAGE QO REMARKS
No.| STAG rREO | (wH) | oD | % [ @o® 0o @6 (mm)
L1 |FM RF/OSC| 100MHz | 0.06 100 2% ¢0.5UEW Within Core
L2 |TV RF/0OSC | 100MHz | 0.045 100 1% ¢0.5UEW Within Core
SUMIDA
T1 |FM IFT 10.7MHz 75 100 13 2 ¢0.16UEW 2153-414-041A
L1, L2 T1
1 1
gi @ %3
! |

TEST CIRCUIT 4
Pin® /@ input impedance Pin® /@ output impedance Pin@ /® input impedance

HO- HO

RX
METER

L O

RX
METER

L O

Pin® /@ output impedance Pin@ /@ output impedance

T ! =1 Ovcc ! —1—OVcc
3,

HO—H HO—

TA8176SN
TA8176SF

TA8176SN
TA8176SF

RX
METER

LO—+to

RX
METER
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TOSHIBA

TA81765N/F

Vin = Vout (FM)

- AGC off —
E e e ]
> T T
£ 100 AGC on
= £/
3 Il
> 50
]
§ 30 w4
O —
>
-
2
a
5 10
o
Vee=5V

5 fin = 98MHz

3

220 0 20 40 60 80 100 120

INPUT VOLTAGE Vin (dBuV EMF)
Vin - Afosc (FM)
200
~ 100
ju
>
=~ IAGC off
g d-ro=r5
S 0 ~3
é AGC on \
o (
2
g -100
e
<
Vee=5V
-2
00 fin =98MHz
40 60 80 100 120 140
INPUT VOLTAGE Vi, (dBuV EMF)
Vce - Ge
FM

40 1=
= '/l v
= I"I
§ 30 {
E
P4
(V)
4 20
Q
Wy
o
w
>
=
S 10
()

0

0 2 4 6 8 10 12 14

SUPPLY VOLTAGE Ve

W)

OUTPUT VOLTAGE Vout (MVems)

(kHz)

Afgsc (LOCAL 0SC)

(MVems)

OSC BUFFER OUTPUT VOLTAGE
Vo (osc)

Vin = Vout (TV)

AGC off —|
| ]~
100 AGC on—]
4
7
/
50 /‘
4
30 —
10
Vee=5V
5 fin = 180MHz
3
=20 0 20 40 60 80 100 120
INPUT VOLTAGE Vi (dBuV EMF)
Vin - Afosc (TV)
200 ‘ |
AGC off L
100 — = ’\‘
A
, f
7
JE J
0
AGC on
-100
Vee=5V
-200 fin = 180MHz
40 60 80 100 120 140
INPUT VOLTAGE Vi, (dBuV EMF)
Ve - Vo (osc)
100 |
FM
’-—_-’
-"—'_—.—
r
| TV
1l Tv
FM—H
]
50 ¥
I
U
[
T
1
0
0 2 4 6 8 10 12 14

SUPPLY VOLTAGE Vcc (V)
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TOSHIBA

TA81765N/F

(kHz)

Afose

SUPPLY CURRENT Igcq (MA)

Ve - Afosc (FM)

200
100 5
\
\\ TA8176SN
0 N~ l '\\ ]
TA8176F N
-100
f =108.7MHz
- 200 osem A
at test circuit 3
0 2 4 6 8 10 12 14
SUPPLY VOLTAGE Vce (V)
Vee - lee
20 q
TV -
18 ,4//4/,
LT
/f ol FM
/'//
16 i
A
L}
/
14 '3
A
1
1
Vin=0
10
0 2 4 6 8 10 12 14

SUPPLY VOLTAGE V¢e (V)

Aosc (kHz)

OSC BUFFER QUTPUT VOLTAGE
Vo(osc) (MVrms)

Ve - Afose (TV)

200,
|
100 )
|
1 TAB176SN
1 L 1
° NI
d > TA8176F | |
-100]
fosc = 190.7MHz
- 200 ose= P
at test circuit 3
0 4 6 8 10 12 14
SUPPLY VOLTAGE Vce (V)
fosc = Vo (osc)
160
120
v
~
N 7\
80
\
11\
NSy
FM
10
Vee=5V
at test circuit 3
0
10M 20M 100M  200M

OSC FREQUENCY fosc  (H2)
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TOSHIBA TA81765N/F

OUTLINE DRAWING
SSIP12-P-1.78 Unit : mm

o
[oo]
&
P

4.9+0.2 |
6.1MAX

>

3.340.3

0.8+0.2

WWW‘U‘UWL [

1.778 1.0£0.1

0.977TYP

22.0MAX

‘l 21.540.2 ‘

Weight : 0.65g (Typ.)
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TOSHIBA TA81765N/F

OUTLINE DRAWING
SSOP16-P-225-1.00A Unit : mm

16 9
HHHHHHHH ‘

Nl @ =
E
3 & &
Q <| @ N
ilslillilslshs]s !
1 8
1.0]
. 8.7MAX :
. 8.2%0.2 " o
S o3 g5
o 2 . fE
O OOO0Onns =) & 5| |
- b o '

. 0.52510.2

h 4

A
0.1:335

Weight : 0.14g (Typ.)
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