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DUAL HEADPHONE' DRIVER (3V USE)

16 9
The TA7688F/P are dual headphone driver ICS designed H H H H H H H H
for portable cassette player applicatiomns. = .
. 2 :
. Flat Package 16 pin (TA7688F), DIP 16 pin (TA7688P) <4 i
. Small Installed Area and Few Lxternal Parts H H H H H HHH
: = 1 85
. Low Supply Current : IgcQ=7mA (Typ.) at 3V i,' 5 06405
. Built-in Ripple Filter 87 MAX R 7.0+£04 \
. . . . |- L ~
. Built-in Power OFF Circuit ) e © =/"E____')‘:\l=,
. Operating Supply Voltage Range : Vgc(opr)=1.8~ 6V LLOPITCH 5
: 13+045
. Recommended Supply Voltage ¢ Vee=3V 035201 Cﬁ
d
JEDEC —
. TOSHIBA F16GA1-P
Unit in mm
16 9
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o 4
MAXIMUM RATINGS (Ta=25 C) ]
"
CHARACTERISTIC SYMBOL RATING UNIT s '1" il g
Supply Voltage Vee ’ v g 19.9 MAX Z| 7.62+0.85
Output Current Io 160/ch mA E 2
n
Filter Output Current Iy 10 mA ) %, \
| N
Power Dissipation | TA7688P 750 g
(Note) Fp ™1 A o~T5°
TA7688F 350 g 054015 | |2541025
9| i +01
Operating Temperature Topr -25~175 °c ot ,]_Lﬁgg_s |l og6-005
Storage Temperature Tstg -s55~150 °c Lead pitoh ie 254 and tolerance is
+0.25 againat theoretical center of
Note : Derated above Ta=25°C in the proportion of each lead that is obtained on the
6mW/°C for TA7688P and of 2.8mW/°C for TA7688F basis of No.l and No.16 leads.
JEDEC —
TOSHIBA 3D16A-P
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FILTER
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~ N\ TA7688P
TA7688F
o Vog=3V '

Dot Line is an additional circuit to boost the stabilized current. (Option)
ELECTRICAL CHARACTERISTICS
1. DC CHARACTERISTICS (Ta=25°C, Vee=3vV,
Terminal Voltage at No Signal)

ITEM SYMBOL RATING UNIT

Terminal 1 (IN2) Vi 1.5 v

2 (Vp2) Va2 1.5 v

3 (NF2) V3 1.5 v

4 (BYPASS?2) /A 1.5° V'

5 (MUTE) V5 0 v

6 (BYPASS]) Vg 2.2 v

7 (0UT2) vy 1.5 v

.8 (GND) Vg 0 v

9 (Veo) Vg 3.0 v

10 (ouTy) V10 1.5 A

11 (Vstb) Vi1 2.3 v

12 (BASE) V12 2.2 \

13 (PW ON/OFF) V13 3.0 v

. 14 (V1) Vi4 1.5 v

15 (NF1) V15 1.5 v

16 (IN1) Vié6 1.5 v
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2. AC CHARACTERISTICS (Unless otherwise specified,

Ta=25°C, Vge=3V, Rg=6000, f=1kHz)
Ry=3.90, Rp=32Q

TEST .
CHARACTERISTIC SYMBOL {CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Quiescent Current fccq@) - [Viw=0 - 12 mA
Iccq(2) Vin=0, SW2:O0FF - 1 10 #A
Output Power Poyr(l)y . |THD=10% 20 27 - mW
Pour(2) Rp=16Q , THD=10% - 38 -
Total Harmonic Distortion THD - |Po=10mW/ch - lo.12 | 1.0 %
Closed Loop Voltage Gain Gy - |VinN=-40dBm 28.5 130.5 §32.5 dB
Channel Balance 4Gy - |VIN=-40dBm - 0 +1 dB
Cross Talk C.T. - Voyr=0dBm, chl<ch2 45 65 - dB
Ripple Headphone AMP | R.R.(1) - |f=1kHz, VIN=-20dBm 30 45 - dB
Rejection Ripple Filter | R.R.(2) | - |f=100Hz, Vin=-20dBm - 40 | - B
Output Noise Voltage VNO - |BW=20Hz ~ 20kHz - 0.06 0.2 |mVrms
Input Resistance RIN - |f=1kHz 15 20 25 kQ
Vs (1) Vee=2V, Iy=10mA 1.45 | 1.6 -
Ripple Filter Output Voltage| Vg5(2) - |Ir=10mA 2.1 2.3 2.5 v
Vs(3) Vee=4.5V, Ir=10mA - 3.4 -
. v =3V
Muting Attenuation ATT - | 'MUTE 60 80 - dB
(0dB=240mVyps)
=
Muting Input Voltage VMUTE - AT =>50dB - 0.7 1.0 v
: (0dB=240mVypyg)
=
Muting Input Current IMUTE - [ATT=50dB - 35 - #A
(0dB=240mVypg)
Ripple Filter Current Ip - - - ]0.05 - mA

et 1t a0 - e 4 £ At A L A e 1900 AR S e AT ot 3 T s a5 a1 eSS A S o TS e S A
ot e s e e e Hi st e e it oo Safe i i b Y
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1.

APPLICATION

VOLTAGE GAIN ADJUSTMENT
The closed loop Voltage gain Gy

is determined by the ratio of R}
and R2 shown in Fig. 1. INPUT O
Gy = 20fog R—%{;—Rl= 32dB, R1=33kQ
R2=820Q2

But the actual value is 30.5dB because

AMP 7 tn-
, 4@) OUTPUT

Ry

of influence of the other circuit.

4
Fig. 2 showes the application circuit of U
Fig. 1

higher or lower gain than recommended one.

(1) Gy<30dB (2) Gy>30dB !

e > (o e Q@

Rp

o
2
E:
<
L

CNFT

Fig. 2

In the case of Gy<30dB, it happensto oscillate by phase delay at high frequency.

So this IC is not available at Gy <<30dB. In the case of Gy>>30dB, input offset is
e;mplified, so that output DC voltage differs from center voltage. The unsymmetrical
clipping wave is prevented by inserting capacitor CNF.

Therefore this IC is available at Gy>30dB by using Cyp-

It is recommended to check pop noise based on CNF.
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MUTING

Muting operates when the voltage is applied
to pin 5 or the current is flowed into pin 5.
Supply current is about half at muting ON.

It is necessary that muting drive current
IMUTE is less than 1502A.

3. OSCILLATION PRECAUTION
(1)

Oscillation preventing capacitor between

CONTROL

output pin and GND is recommended to use
capacitor with less temperature drift.
So suitable capacitor is not celamic or electrolytic
capacitor, but tantalum or polyester film capacitor.
When protector resistor 3.9€) is rejected, output
power increases.

In this case, it is necessary to insert 3.9Q

as shown in Fig. 4. When R[=0, output current

is very large in the circuit.

(2)

It is necessary to use tantalum capacitor at Pin 11

(224F).

(3

Decoupling Capacitor Cj(0 is necessary to be

near the pin 9 .

RADIATION PRECAUTION

Because of wide band (about 200kHz),

the radiation from the amplifier degrade
S8/N at radio. As shown in Fig. 5,

it recommended to limit the band by C and R.

In this case, phase compensation check is

necessary.

AMP

Fig. 4.

When C=100pF, R=I5k,
fuc is 30KQ ~50kHz.

P 0 U e 1 AT Sy R Lt 1 SO St L4 RO W R TRV ¥ S gl e o ALY o 14 4020 et B 2 P A
e

e o {=rpoe—tsieeber g e vt o e

e et o L P e e it T ST e Nt o o S =g

—674—

==TOSHIB

w1 9t X1 A T S S R SO
A N e e st e b e e e



TOSHIBA- ELECTRONIC 02 DE' 9097247 0017528 b r

~TAT688P
TA7688F

QUIESCENT CURRENT Igoq (mA)

NT Igcq (mA)

\

QUIESCENT CURRE

THD (%)

TOTAL HARMONIC DISTORTION

Icoq, Vs.Vy & Vip — Voo

OUTPUT VOLTAGE Voyr (dB)

10
L Rp,=32Q
-
A
8 T ONQE- o~
1002
6 Vd ~
/ e
oM
I Gad -
4 k\\“ 0;553" 4
L s |
24 .’ﬁ // 12
I/ 10
b+ et 4 & 1
e
o Ll
1 R 3 4 5 6

SUPPLY VOLTAGE Vgg (V)

Iccq,Vs,Vy & Vip — Ta

OUTPUT TERMINAL VOLTAGE Vo & Vig (V)
RIPFLE FILTER OUTPUT VOLTAGE Vg (V)

: g
10
b
[ | Vog=3V ’;[-« .
[ 1 _ o g ;\
8 |1 Rp=32Q oo > =
Tocoq SAw ~
a5 o
[~ Oy Ml ny
6 % &
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=
4 ' 2 g E g
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= =
1] e a
2 il B
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0 o
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30
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Q
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OUTPUT POWER P, (mW)
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Vour — Veco
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—20)
RL=32.Q,
—20 Voyp=—20dBmn
f=1kHz
_ N
49 2 3 4 5 6
SUPPLY VOLTAGE Vgg (V)
Po, G‘V — Ta
50
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R=32Q) a
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Gy g
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g Lo
~ Vog=3V
oY=
g & i Po=10mW
22 sl T L Q .
o L
HE .
gg R1=32Q) =
=0
. 1]
30 100 300 1k 3k 10k 30k
FREQUENCY £ (Hz)
Gy —
-3 40
:r\
R © ﬁ 1
2%~ 20 Voo=3V
§ & Rp,=320)
\ g VIN=—404Bm
1 1 Akt f 13
0 100 300 1k 3k 10k 30k 100k
FREQUENCY £ (Hgz)
C.T. — £ .
£) Vog=3V
~ —R20 RL:szQ
) i Voyr=240mVrme
o CHy — CHp
—40 L L
5 = IR RN > o
E CHp —> CHy il .
w I C=2RAuF
@ 60|t CH; — CHp, CHgp—»CH)
& 11 | H”
- 30 100 300 1k 3k 10k 30k 100k
FREQUENCY £ (Hg)
R.R. —
=
- Voo=5v L L ,
gg \\\ VRiple=—20dBm HEADPHONE AMP, |
~ S Ry,=532Q) i
g° N ™ A T
@ m 40 " 1
EE 11| RIPPLE FILTER
B - (I,=10mA)
& _go 11 1 11!
30 100 300 1k 3k 10k 30k 100k
’ FREQUENCY £ (Hz)
VNo — Rg
B Q12
g Vog=8V
g _f Gy=530.5dB L
=83 ao - =
REY - T
54 o Y -
BOo =
o5 a
0 )
%5 100 300 1k 3k 10k 30k 100k
SIGNAL SOURCE RESISTANCE Rg (Q)
b 0 Loy ol ] = F e b L e i —
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. 9097247 TOSHIBA. ELECTRONIC  02E 17520 DO
APPLICATION
POWER *
28A1015GR BW
0 ~o— 0 Voo
-2
3
SIS
Cg OUT}
&, 2R04F
slﬁ
P
atQ
nTo
C’B
-= JOUTZ
Re | 4%
——0 o—W— 5T X
1 MUTE SW 47k() 3
w.ig
o B
i
:ﬂm:.'.:::mr.:::::::m;‘.:mz::m::nr.:::::r.ﬁr.‘:::::mr;:mxmmz:;::ﬁm::::mx::m;: AUDIO ,LINEAR IC....-".."...
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EXTERNAL PARTS TABLE (Mention only CH1)
I
PARTS | TyeicaL PURPOSE NFLUENCE NOTE
°- SMALLER THAN TYP. | GREATER THAN TYP.
., Bad low frequency | "Pop" Noise is
C1 1xF Coupling response high Input
. Noise
Ca 1000pF -3dB(30kHz) at Rj=5.6kQ receiving
_ 1 protection
L.P.E. fon =37 C2(R1//Zin) |{Equivalent
Ry -3dB(20kHz) at R)=12kQ signal soruce
impedance
. Stability (0SC) It is better to
Cy . | 224F 2§$°$pllng decreases VN0 at (connect to input) E:eatizgilum
S Vs increases side GND pac
Not available at Gy <<30dB
RNF Gy Adjustment If necessary devide at input level
by resistors
Ry | (15kq)  |f-response -3dB point is 20kHz. Low 0SC
control, Check ringing at clip by OSC margine at
c (180pF) THD imperovement margine dgwng P by Gy <40dB
4 at hgih freq. & :
Bypass capacitor| THD and Vyo It is better
Cs5 22uF for bias Degradation to connect to
- input side GND
Bypass capacitor| Ripple rejection It is better
Ce 22uF for ripple ratio degradation to connect to
filter output side GNDI
- Pull down Icc increases at Pull dwon effect [Additional
R 47kQ ; resistor at
3 re31st9r at mute ON down long pattern
mute pin only
IMyuTE increases
Ry 47kQ IMUTE limiter (Unnecessary at IMuTE decreases IMyTE <1502A
Vee=3V)
Protection Rush current Output decreases. |CR filter with
R 3.90 resistance. increases. Phase compensation|C7 -
H o Phase Phase compensation| is out
compensation is out
Phase THD degradation Recommended to
C7 0.224F . Oscillation by load capaci- use tantalum or
compensation . s
. tance film capacitor
. Bad low frequency | "Pop' noise is
.Cg 220#4F Coupling Fecponse high Qutput
. . Oscillation margin Necessary to
Co 100aF Ve decoupling decreases be near pin 9
To be added
Ty 2CA1015GR|Booster for Vg at I, >10mA
-“-"TO s o L] 2T e e e e e e e e e A e e

—678—

i




TOSHIBA.

ELECTRONIC 02

"T6097247 TOSHIBA.

ELECTRONIC

dE]} 9097247 no17s22 8

7 =T

"~ Tareesp
TA7688F

|

T-77-21

1. f - Resp (Mention Only CHj)
4
Vge=3V
2 Po=10mW(=0dB)
3 Cg=4704F Gy=3054B Rp,=32Q
8 AT ¢ Y O~
~ | \\ NN
o 2 /3
@ X L4 @® R;=0, C2=1000pF \\® Lt
& of & A1 ® rRi=51xQ0, cp=1000pF
-4 Y/ N1 1 2 . N
@ Oqf S ® Ry=15k(), C4=180pF, R;=0, Cz=1000pF Ne
2 5 /7/ @ R;=12k(), C2=1000pF \\\
[o]
4 c,‘b/ %1 UNLESS OTHERWISE SPECIFIED, Rgand G, [ @ ™)

8 -s are NO CONNECTION. N H
o= / i 2 Gy (TOTAL) CHANGES AS FOLLOWS AT Rj >0 \
-10 / R}=81k()— Gy (TOTAL)==284B \

—/ Rp=12k()— Gy (TOTAL)==26dB
—1 L1 S 11 1 - Lot 1Ll 1 L 1 L1t t il I
%o 30 100 500 1k 10k 30k 100k
FREQUENCY £ (Hz)
4
Vog=3V
2 P,=10mW(=04B)
. B Cg=470uF Gy=40dB (Ryp=390Q) Ry=532Q
g ° [ AT NN O
Z » S N
p —2 § N \\
2 & / N )
5 4 A S S ©® Ry=0, C=1000pF \\@\
- L oL S ® R;=51k(), Cp=1000pF O\
2 g P ® Rp=15%(), C4=180pF, R;=0 \\\
8 o‘b/ C=1000pF \ N
% —8 Vi @ R;=12k(), C3=1000pF \ 1
7 % THE OTHER CONDITIONS ARE \ \
-10 7 SAME AS THE GRAPH OF
. Gy =30.5dB.
_19 1 1 1 L 1 Lt} 1 3 1L L 1t]
10 30 100 300 1k 3k 10k 30k 100k

FREQUENCY £ (Mz)
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2. Py - THD (Correspond to 1. f - Resp)
20 20
Voo=3V Voo=3V I
10} Gy=3054B ! 10k @y=40aB J
8 F R;=520 f & F Rp,=320) }
o . 7 <> L ]
o 1 ]
g ° 1 a 5 I
]
& ] & 1
3 ’ 3 l
3 3
™ =
£ | 2
g a1 £
5] w
= =
A A N £=10KkHz
E Qa5 E 5 T
=
8 s Z s £=100, - ==
g 2 ——1[]
£=10kny 3 £=10kHz, Rp=15k()
3 — LTl | A C4=180pF
g a1 bl f—lOO, 1kH2~~: .\j g o1l
) R ~ o
3 r‘l-oku 2
. Z
. Cy= Reslspa™
a0s 4=18¢ Q 0.05
Q053 [ R aos
. a3 T 3 10 30 a3 1 3 10 30
QUTPUT FOWER P, (mW)" OUTPUT POWER P, (mW)
3. Ip-Vg
5 T T (MAX) T T T T T
Tty Gy=3054B
~ |Vog=6V |WITHOUT Tr. WITH Tr,
o o eSS == £=1kHz
N~
t Po=10mW :
@ b ! i
> 5 1 Rp,=520
R N b I A e
4 i
. | ¢
o 3 —=r—- SRy B Bt S S
= | | 5
N 1
E [ s r
5 SR RN N R T A
1= L | ! \
o 2 [l 'Y
g s | '
¢ e—ddssporododooEois
2 18 1 f°
[ ' X
g 1 T A | 1. (MAX,) IS DETERMINED BY Ip -~
é | AT FILTER, hpg OF EXTERNAL Tr,
: AND REQUIRED SUPPLY CURRENT .
o ' CAPACITY,
0 1 1 i L e L i L
o 10 20 30 40 50 60
RIPPLE FILTER OUTPUT CURRENT I (mA)
zem T G T BB A o B R S S TS e po ey
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