TOSHIBA

TA7792PG/FG

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA7792PG, TA7792FG

AM/FM 1 CHIP TUNER SYSTEM IC (1.5V USE)

The TA7792PG, TA7792FG are AM/FM 1 chip tuner
system (FM FRONT END + AM/FM IF) ICs, which are
designed for low voltage operation (1.5V, 3.0V). Those
are especially suitable for stereo headphone radio and
radio cassette recorder equipments. These item can

realize the low power dissipation and few external parts.

FEATURES
® AM detector coil-less
® FM mixer coil-less
® Switchover between AM/FM mode is possible with one-
make switch.
® Operating supply voltage range
Ve (opr) =0-95~5V (Ta =25°C)
® Excellent low supply current (Vcc=1.5V, Ta=25°C)

lcc (AM) = 1.2mA (Typ.)
Icc (FM) =4.0mA (Typ.)

TA7792PG

DIP16-P-300-2.54A
TA7792FG

SSOP16-P-225-1.00A

Weight
DIP16-P-300-2.54A : 1.00g (Typ.)
BLOCK DIAGRAM SSOP16-P-225-1.00A : 0.14g (Typ.)
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TOSHIBA TA7792PG/FG

APPLICATION NOTE

<FM SECTION> év«

® RF amplifier (See Fig.1) Py
This stage is composed of the emitter-grounded and Vee C}_. to
cascade connection amplifier. — Qi %PF X sTAGE
The input impedance of pin® is about 260(), which is ®
determined by Dj. D Yo, h

® Mixer amplifier (See Fig.2) ”
The amplified RF signal is transformed into IF signal by Fig.1
the mixer circuit which is composed of a differential
amplifier. (y_FM o5
The amplified IF signal is appeared through the emitter hd
follower circuit at pin@®. The output impedance of pin
@ is about 300(), due to match the impedance of the S R2
ceramic filter. 5‘3:4_“
(Note) _l>_ aloir

from ’—l 19

The spurious characteristic is determined by the
characteristic of the ceramic filter (10.7MHz), because
the mixer coil is dispensable. It is possible to
improve the spurious characteristic that the two
ceramic filters of different characteristics are
connected in series.

RF STAGE

20pF

Fig.2

® [F limiter amplifier (See Fig.3)

The IF limiter amplifier is composed of six emitter-
grounded amplifiers and a differential amplifier. The
basis composition of the emitter-grounded amplifiers is
shown as Fig.3.

10k

® Detector circuit

This stage is composed of the quadrature detector Fig.3
circuit, which has double balanced.
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TOSHIBA TA7792PG/FG

<AM SECTION >

80,

® RF amplifier (See Fig.4)
(OLF LOSC
This stage is composed of emitter-grounded amplifier, @ @
the input impedance of which has about 7.3k(}.
It is necessary to connect as Fig.4, because the ar ¥ W A Qa
condenser, Cq is available to the audio by-pass of the f 15K .l
RF-AGC, the noise of low frequency. I G |
¢ 2pF T
® Mixer circuit —8-+
The ampl.n‘led .RF sllgnal .|s tl.'ansformed into IF signal /@” 0_5222#F
by the mixer circuit, which is composed of a
differential amplifier.
Fig.4

® [F amplifier

This stage is composed of four emitter-grounded amplifiers and the two differential amplifiers.
The input impedance is rather high, because it is changed by the amplitude of input signal (AGC
level). So the input terminal of the IF amplifier must be matched with the impedance of ceramic
filter.

<COMMON SECTION>
® AM/FM mode switchover

Switchover between AM/FM mode is possible with one-make switch. In case of the opened, this
IC has AM mode.

Another in case that the terminal is connected to V¢ directly, that has FM mode.

And the terminal of pin@ is Vc¢ terminal of FM FRONT END section, too.

® Output circuit (See Fig.5)
FM MPX

trough he ping. e o150
Those output are chosen by the mode switchover. S §

At the same time, the output impedance is changed l

as follow at AM/FM mode, due to cut the AM carrier Fig.5

signal and pass the FM composite signal smoothly,
with only one condenser.

Rout (AM) =8k() (Typ.)

Rout (Fm) = 1.4k (Typ.)
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TOSHIBA

TA7792PG/FG

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 5 \Y
L TA7792P 7
Power Dissipation 92PG Pp (Note) >0 mwW
TA7792FG 350
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 TA7792PG, and of
2.8mW /°C for TA7792FG.

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, Ta=25°C, Vcc=1.5V
FM : Vi, =60dBxV EMF, f=83MHz, fy, = 1kHz, Af= +22.5kHz
AM : Vi =60dBxV EMF, f=1MHz, fy = 1kHz, MOD =30%

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. UNIT
CUIT
Icc (FM) 1 [Vin=0 — 40 5.2
Supply Current I (AM) 1 [Vin =0 — 12 18 mA
Input Limiting Voltage Vin (lim) 1 | —3dB limiting — 10 16 |dBuV EMF
Total Harmonic Distortion | THD (FM) 1 —_ 0.25 —_ %
Signal To Noise Ratio S/N (FM) 1 — 62 — dB
Quiescent Sensitivity Qg 1 |S/N=30dB — 12 — |dBuV EMF
FM|AM Rejection Ratio AMR 1 |MOD=30% — 30| — dB
Oscillator Voltage Vosc 2 [f=60MHz 53 90 | 135| mVrms
Oscillator Stop Supply V. FM : _ .
Voltage stop(FM) | 1 |Vjpn<-20dBuV EMF 0.85 | 0.95 v
Recovered Output Voltage | Vop (FM) 1 28 45 68 | mVrms
Voltage Gain Gy 1 | Vijn=30dB.V EMF 14 25| 50| mvrms
Recovered Output Voltage | Vop (AM) 1 25 40 60 mVrms
AM Total Harmonic Distortion | THD (AM) 1 —_ 1.5 —_ %
Signal To Noise Ratio S/N (AM) 1 — 40| — dB
Oscillator Stop Supply Vstop (AM) | 1 |Vin<-20dBuV EMF | — | 0.85 | 0.95 v
Voltage
. . FM | Rg (FM) 1 |f=1kHz — 1.4 —
Output Resistance Pin® 9
utput st n® M TRo(AM) | 1 [f=1kHz — 8| — kQ
¥  Vjp : Open Display
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TOSHIBA

TA7792PG/FG

TERMINAL VOLTAGE : Terminal voltage at no signal with test circuit (Vcc=1.5V, Ta=25°C)

PIN No. TYP. PIN No. TYP.
PIN NAME SYMBOL t—ro g | UN'T PIN NAME SYMBOL [T e | UNIT
1 |FM RF OUT V1 — 1.5 \Y 9 |FM DET Vg 1.5 1.5 \
2 (Veeq V> — 1.5 \ 10 |Vce2 V1o 1.5 1.5 V
3 [FM 0OSC V3 — |15 | v |11 |GND2 V11 0 0| v
4 |AM 0sC Va 15 | 15 | V |12 [FMIFIN V12 — |07 [ Vv
5 [AM MIX OUT Vg 1.5 1.5 \ 13 [AM RF IN Vi3 0.7 —_ Vv
6 [AM AGC Vg 0.8 — \ 14 [FM MIX OUT Via — 0.8 \)
7 |AM IF IN Vy 1.4 1.5 \ 15 |GND1 Vis 0 0 \)
8 |AF OUT Vg 0.6 0.6 \Y 16 [FM RF IN Vie — 0.7 \
TEST CIRCUIT 1
AM RE N 0.0224F (VURATA) Vee=15V
G (SOSHIN) o . SFE10.7MAS
33 Vin PFKE4 53 22 F
> BPF 1
o M
2 RFIN
- L
Vin FM GND1  FM
RF IN MIX
" out
L Lo
Vin : OPEN DISPLAY _8> TA7792PG/EG
AM
FM RF FM AM MIX  AM AM AF
OUT Vg1 OSC OSC OUT  AGC  IFIN  OUT
() G) (6) ) 8
NS NS Tu_
T 33kQT o % 0.47 uF
C L EE L e
1 o/ N &}
L}:E_v: S/ &
1 2/ uiI ui <
SO
TS S e
,"I;FA455A
~ / (MURATA)

RN ’
/
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TOSHIBA TA7792PG/FG

TEST CIRCUIT 2

OaCalataPalala®d

TA7792PG/FG

SW

Ve O—o % —
St L5 ¢
= iz 5
FM OSC
1 VALVE
2— VOLTMETER
4
COIL DATA (Test circuit) ® : SUMIDA ELECTRIC Co., Ltd.
TEST L Co TURN WIRE
COIL STAGE FREQUENCY | («H) | (pP) Qo 2 123 [ 13 | 26 (mmg) REFERENCE
3
L1 FM RF 100MHz |0.053 — 100 | — — 17 — 0.5UEW (® 0258-000-020
1
Ly FM OSC 100MHz |0.065( — 100 | — — ZT — 0.5UEW ((© 0258-000-021
T¢ AM OSC 796kHz 288 — 115 13 73 — — | 0.08UEW [® 4147-1356-038
To AM IFT 455kHz — | 180 | 120 | — — 180 | 15 | 0.06UEW |® 2150-2162-165
T3 FM DET 10.7MHz — 82 | 110 | — — 13 | — | 0.12UEW [® 4152-4095-015
L1, L2 Ve T vee 1, < T3
@ O @
PIN® @ = @
®, © ®©,
Vee PIN® PIN®
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TOSHIBA TA7792PG/FG

CHARACTERISTICS CURVES

FM (F/E +IF) VoD, AMR, Vpo, THD - Vijpn FM (IF) VoD, AMR, Vno, THD - Vjp
- P 20 —~
. Vee= 1.5V, £225kHz dev. S gzy Vee=15V | | | ‘ | | | ‘ | S
223 f=83MHz, fy, = 1kHz, Ta=25°C f=10.7MHz (0dB REF.=RECOVERED AUDIO)
<o 2 08 0| t225kHz dev. = s 2
=3 HNERERERENE FSE fm=tkiz /| |Vop :
>q> 0 7~ L © =z w Ta=25°C / 3
w / Vop (0dB REF.=RECOVERED AUDIO) | Q 9 / I\/\\ A Q
o - o
SR = | f 6 2 4 9 AZN AMR / 2
w v > @
209 \\ AMR |_~ // [=) ESS _40 J/ \ /f\ /\/ a (=)
=2 (%} ]
3ES NBany / g Qg N [\ S
SgE -4 4 5 =) S
wz3 / 2 259 \ v 2
29 N Y < g5 60 \ no L 2 I
252 Vno T = \ T I
ne  -60 2 - Sw¥ N THD -
Smg \\ ‘ / 5 &zo T S
EZQ N THD L/ o Esg -80 o 5
=3 o = o pod
O4de -80 0
Z20 0 20 40 60 80 100 120 140 -20 0 20 40 60 80 100 120 140
INPUT SIGNAL VOLTAGE Vi (dBuV EMF) INPUT SIGNAL VOLTAGE Vi, (dBuV EMF)
FM (F/E +IF)
AM lcc. Vop - Vec cr Qs. Vin (lim). 4fosc, lcc - Ve
20 @ E E Vee=1.5V -
Vee=1.5V ~ > 100 f=83MHz ¥ s
_ f= 1MHz o ~— +22.5kHz dev. | % | -
< 18 [¢) T3 fm = 1kHz Icc <
£ | fm=1kH > g Ta=25°C b3 £
£ m= z ~ 80 a= t 8 Fa =
v Ta=25C lec [ ey & £ // | S v
L= 1 < wz v 20 O
2 — 2 5 gs Vi Afose o
= 1 Q 60 £ 3 K
z /i > v -1 a =
w 0 w LT z
4 I = I} LA 0 o L =
4 /| Vop (0dB REF.=RECOVERED AUDIO) N g S~ S =
3 0.8, N — -2 = sh \ < | 3
1 ) 4o 40 2
> s © B> W a >
g | - a 20 3 2008 - &
> & = o =}
7 0.4 -6 w E 20k N, o a
3 == Vin dim) [N Qs g
-8 o g3 P N o |
& 25 | =
0 = < < Lo
0 1 2 3 4 5 oZ 690951 2 3 4 5
SUPPLY VOLTAGE V¢ (V) SUPPLY VOLTAGE Ve (V)
FM (IF) VoD, V8(Dc), THD - Af AM VoD, Vno, THD - Vjn
= Vee=1.5V :\; ) _ -
&) Vi = 90dB .V EMF o & 88 = 1MHz (0dB REF.=RECOVERED AUDIO)
a +22.5kHz dev. = a a fm = 1kHz
o 2| fm=1kHz 2 T 2¥e) Vee=1 T
o = cc=15v A
= Ta=25°C Vob s == /
. . 10 9 8 2 w Ta=25°C Vop z
o] (0dB REF.=RECOVERED AUDIO) | S o 8 o S
1 o— e @ - g -4 = =
= L1 > o« = 80% MOD I~
= A i 5 WS
< - AINCT 1ty ¢ B €8 1 i 2
o %3
5 -2 I 55 _20 / /THD s °F
= A 3 ¥ SE | g~
5 Vg (DC) 06 > 4 3 5 3
3 d U e 2 %3 o I f-30% mop 15 98
- = o -
2 N & < g _ \ ™ / s <
& A3 b = g 7Y 1 T Fz
2 N [ HD i "o 2 23 / [ g
g -6 = - 5 50 2 =
& = oK o
0.2 ] -60 0
-120 -80 -40 0 4 80 120 0 20 40 60 8 100 120 140
DETUNING FREQUENCY Af (kHz) INPUT SIGNAL VOLTAGE Vi (dBuV EMF)
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TOSHIBA TA7792PG/FG

PACKAGE DIMENSIONS
DIP16-P-300-2.54A Unit : mm

9
1 1 3 3 1 1 [

&
6.410.2

[_iI_EI_IL_JL_II_JLuJIEI

19.75MAX

19.2510.2

Yy

4.1510.3

r""f'_'*‘
|
|
's._a_._/
ts 5+0.2

Z ta
Rk
o )
\ o @
0.735TYP | [ 1.440.1 J 0.5480.1 TR aE -
2.54

Weight : 1.00g (Typ.)
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TOSHIBA TA7792PG/FG

PACKAGE DIMENSIONS

SSOP16-P-225-1.00A Unit : mm
16 9 ]
HAARARAAR — f
] L] =
o (= E
=+ + wnH
©| w Al
O <| © o
qHHgHHEH__ 4
1 8
8.7MAX .
L. 82102 o
(\! ¢ -
l_sa < o
L0 o -
IO IInz ) - 5
-3 (e
il | | 0.525+0.2
c- )

Weight : 0.14g (Typ.)

9 2006-04-11


AKIYAMA
テキストボックス

AKIYAMA
テキストボックス
2006-04-11


TOSHIBA

RESTRICTIONS ON PRODUCT USE

060116EBA

e The information contained herein is subject to change without notice. 021023_b

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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