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TOSHIBA TA2120FN

TENTATIVE TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA2120FN

LOW CONSUMPTION CURRENT STEREO HEADPHONE POWER
AMPLIFIER FOR PORTABLE CD (3V USE)

The TA2120FN is a low consumption current stereo
headphone power amplifier developed for portable CD
players (3V). This IC has active bass boost, output limiter,
input pin for beep sound.

FEATURES

® Low consumption current : IccQ =1.9mA (C-CUP) (typ.)
lccQ =2.6mA (OCL) (typ.)

® Two kinds of gain mode available : Gy =16dB or 8.5dB

SSOP24-P-300-0.65A

e Output power (Vcc=2.0V, f=1kHz, THD =10%, R = 16Q) Weight : 0.14g (Typ.)
Po =8mW (typ.)

® Low noise : Vpo= —98dBV (typ.)

® Built-in the center amplifier ON/OFF function.
(Favorable for low dissipation current in the C-Couple output configuration)

® Built-in active bass boost system

® Built-in output limiter function

® |Input pin for beep sound

® Excellent ripple rejection ratio

® Built-in capacitor for reducing buzz noise
® Built-in power mute

® Built-in a power on/off switch

® Operating supply voltage range (Ta=25°C) : Vcc (opr) = 1.8~4.5V

980910EBA1

@ 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 the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications 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 TA2120FN

BLOCK DIAGRAM
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TOSHIBA

TA2120FN

TERMINAL EXPLANATION
(Terminal voltage : Typical terminal voltage at no signal with test circuit, Vcc =2.4V, Ta=25°C)

TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE
No.| NAME )
BIAS BIAS
1 |BST NF NF of BST amplifier G 0.85
ADD 24,
our P 12kQ)
Output of BST amplifier p
24 | BST OUT (Terminal for filter) 20 G i 0.85
ADDA
PWA BST
AMP BIAS
£ @ | o
> | ADD oUT Outpu.t of ADI? amplifier N 3 0.85
(Terminal for filter) ~ /]
PWp 3
<<
S
3 |REIN T.erm.mal for ripple filter (L 1.44
circuit 3) =
D— ® X
s <
21 | BIAS BIAS voltage M 2 0.85
>+—+ Y +—=
I
T
22 |BIAS IN Filter terminal for BIAS circuit i ﬁ 0.85
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TOSHIBA

TA2120FN
TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE
No.| NAME (V)
Vee
Center amplifier on/off N
switchover >
C-CUP
4 |PWc SW |{Vcc : Center amplifier off ocL
(C-Couple)
OPEN : Center amplifier on ¢
(ocL)
Output of center amplifier ‘K
7 |OUT¢ (Common terminal for OCL

output configuration)

] _@_l 0.85
N
> |Vec

6 [OUTR

2.4

Vee
Output of power amplifier

J 0.85
PWp
8 |OUTp

aic H
(15 ®
14 |INp 1002
Input of power amplifier 'K = 0.85
15 | INg . 27k $e
o E 7.5k » 0
< S
ATT $o© $E
e SW - 1~
10 | Mix ouT Ou.tput of power amplifier 0.85
(Mixed)
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TOSHIBA TA2120FN
TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE
No.| NAME (V)
9 |PWR GND |GND of power amplifier — 0
BIAS
<
Input terminal for ALC Q
1 |ALCN detector circuit @ 0.85
X4
ﬁ{ 1
BIAS g }
Smoothing for ALC detection,
ALC on/off switchover
12 |ALC DET —— —
GND : ALC off _
OPEN : ALC on I iz’
Power amplifier gain 5
switchover C) C)
20k} )
13 |ATT SW | [{OPEN/Vcc: ATT off _— —
GND : ATT on ¥
(Gy =8.5dB) o b
16 | eND GND.o.f input stage in power . 0
amplifier
Input terminal for Beep E
sound ) . 10k q OouTA
17 | BEEP IN It receive beep sound from J ouTg 0
microcomputer. And power
amplifier outputs this beep
sound.
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TOSHIBA TA2120FN
TERMINAL TERMINAL
FUNCTION INTERNAL CIRCUIT VOLTAGE

No.| NAME (V)

Terminal of mute smoothing
18 [MT TC Smoothing for shock noise at 1.4

power muting switch over

Vee

Power mute switchover
19 |MT SW (GND/OPEN . Mute off -

Vece : Mute on

Power on/off switchover
20 |PW SW Vce : Power on o

GND/OPEN : Power off

Bst on/off switchover ® ®

20k} )

23 |BST SW (BST on  : OPEN/Vcc l, o

BST off : GND ¥

b 4
”7 ”?
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TOSHIBA TA2120FN

APPLICATION NOTE
1. Beep Sound

Beep sound signals from, for example, a micro controller can be received through the beep
input pin 17. At power mute mode, PWp and PWpg are turned off. The current of the beep
signal input to beenvia beep amplifier is amplified at the output stage of PWp and PWpg. The
output from beep amplifier becomes the constant voltage source. As a result, the beep sound
is output to the headphone load.

If the input signal for beep (Pin 17) is not, this terminal should be fixed GND level.

Vee

PW SW I | |_
0pin) e
MT sW | | | |
(19pin)

OFF ON OFF

1
1
1
1
1
1
BEEP IN H ﬂ
=1

(17pin)

2. Power Switch

As long as the power switch is not connect to V¢c, the IC does not operate.
If external noise causes malfunctions, we recommend to connect a pull-down resistor
externally (Sensitivity of the power mute switch is high).

3. Center Amplifier (PW¢)

Terminal for PW¢ output is common terminal for OCL output configuration.
PWc ON/OFF mode is controlled by PW¢ switch (Pin 4).
To reduce the consumption current, PW¢ should be turned off by this switch.

PW¢c SW OPEN : OCL
Vee : C-Couple

4. Terminal of RF IN (3pin)

Adding Capacitor (Recommendation : 10.F) to terminal of RF IN (Pin 3), the ripple rejection
ratio is improved by secondly ripple filter (In the C-Couple output configuration, this capacitor
should be connected.)
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TOSHIBA TA2120FN

5. Threshold Voltage of Each Switches

® PW SW, BST SW, ATT SW @ MT sw

o¥oioéoéo .
= WA

SUPPLY VOLTAGE Ve (V) SUPPLY VOLTAGE Vcc (V)

PW SW (V20)
H OPERATING
‘L OPEN IC OFF
ATT SW (V13) BST SW (V33)
‘H" OPEN ATT OFF BST ON
v ATT ON BST OFF

6. Exterminal capaciter
These capacitors which are prevent oscillation of power amplifier and de-coupled at terminals of
BIAS and V¢ need to be small temperature coefficient and excellent frequency characteristic.

MT SW (V1)

MUTE ON

‘L’ OPEN

MUTE OFF
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TOSHIBA

TA2120FN

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 4.5 \Y
Output Current lo (peak) 100 mA
Power Dissipation Pp (Note) 550 mwW
Operating Temperature Topr -25~75 °C
Storage Temperature Tstg -55~150 °C

(Note) Deleted above 25°C in the proportion of 4.4mW/1°C.

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified :

Vce =2.4V, Rq=600(), R =16, f=1kHz, Ta=25°C

SW1:a, SW2:a, SW3:OPEN, SW4:a, SW5:a, SW6: OPEN, SW7: ON,

SW8 : ON
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
IC OFF (C-Couple)
lcc SW1:b, SW2 :b, SW3:0N | 0.1 | A
IC OFF (OCL)
lcca SW1:b, SW2:b - 0.1 >| #A
MUTE ON (C-Couple)
| — 1 2 A
Quiescent Supply Current ccs3 — |SW2 : b, SW3 : ON m
MUTE ON (OCL)
Icca SW2 : b — 1.7 3| mA
No signal (C-Couple)
Iccs SW3 : ON — 1.9 3.5| mA
Icce No signal (OCL) — 2.6 45 mA
) Po=0.5mW +0.5mW
E:’:‘rse“n“;pt"’” Supply lcc7 — |(c-Couple), sw3 : ON - 66| — | ma
lccs Po=0.5mW +0.5mW (OCL) — 121 —
Voltage Gain (1) Gv1 — | Vo= -22dBV, SW6 : GND 5.5 8.5 10.5 dB
Voltage Gain (2) | Gy — [Vo=-22dBV 14 16 18
Output Power Pomax | — |THD=10%, Vcc=2.0V 5 8] — [mw
Total Harmonic 0
Distortion THD — [Vo=-12.2dBV — 0.1 05| %
Power Output Noise Rg=6000, Filter : IHF-A,
Amplifier | Voltage Vo " |sws:b o -98| -92|dBV
Stage Crosstalk CT — [Vo=-12.2dBV 24 40 — dB
Ripple Rejection Vce =18V, fr=100Hz,
Ratio RR ~ |vr=-20dBV 69 5= | 9B
Mute Attenuation| MUTE — |Vo=-12.2dBV, SW2 : b 80 90 — dB
Beep Voltage VBEEP | — |V Beep IN=0dBV, SW2 : b -56| =51 -46| dBV
. Vo= -30dBV, f=100Hz,
Boost Gain Bst — |sW7 : ONSSOPEN 9 11.5 14| dB
Output Limiter Level vValc | — [Vin= -20dBV, SW8 : OPEN -415[-39.5| -375|dBV
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TOSHIBA TA2120FN

TEST CIRCUIT
R -6000) Rg = 60052
CAN -
BIAS Vee vee % gé | %% %i:go l_%g
) d [

2 uF

| P
1

10 «F

@] (a) (a
G y | (b)
'J’—é l(a) ’J’;J;) Lb) J_;L e SW5b SW5a SW6
i I

PN

22 4F
D

24 2 22 21 2 1 1 { 14) 1
BST < BST\-3/ BIAS  Blas A A v BEEP~ GND\G/ IN 3\5 IN AN NS
ouT SW IN sw SW TC IN SW

) TA2120FN
BST ADD PW-C PWR MIX ALC ALC

NF ouT RF IN SwW \ee OuUT B ouT C ouT A GND ouT IN DET
O—LH—LENG My —CHUTE UGy AGy WGy Wy N5
w
Y, ket w
~ g 3 v 0.1 4 R
~ = e '
w w
3. B8 SW&/BI
BIAS BIAS Vee S " o o
Vee c ;7 ;‘ c
~ N o ~
<7 o <
S G
[t} [t}

(*) MONOLITHIC CERAMIC CAPACITOR

1998-09-25 10/16



TOSHIBA TA2120FN

APPLICATION CIRCUIT 1 (C-Couple MODE)

\© OFF v
ON

[ & DAC
BST ouT
SW * + ;7 ON
- e

0.1 uF

BIAS

0.22 #F
100k$2
10 «F
10 «F
o]
TS
oo—
»wg
==
9 o
72
o o0—
eg
=
1 4F
—IT
—————O0
<
o
2
‘b
1
) f 1 (F
l—
0.1 u«F o
T
100k o
=

BST\Z& BST & BIAS@ BIAS\2'1/ PW
S

out N IN

) TA2120FN
BST ADD PW-C PWR MIX ALC ALC
NF ouT RF IN SwW Vee ~ OUT B — OUT C~ OUT A GND ouT IN DET
) G) G) @) G) () @ ) ) (10) D P
. * (*)
3, J 5 e w R n L||—\.| ALC| &
~ - =) ui 3, 3‘ i‘ 3, sw :I
N © - T g s o 8 on /™
o~ o~
G < PWR AMP GAIN OFF/I
BIAS BIAS Vee Vee kR

ATT ON : Gy =8.5dB
ATT OFF : Gy =16dB

(*) MONOLITHIC CERAMIC CAPACITOR
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TOSHIBA

TA2120FN

APPLICATION CIRCUIT 2 (OCL MODE)

BST

| osw
3, v Ve
vee

BIAS J.;, b OFF vee BEEP X E l OFF[ G
Vol : 10kQ)
ui ON|C A " ON L PW ON I MT w u:,: %:
~ S ¥ 3, SW Wy - 33
~ e o o OFF OFF = s 12
y P S S N S N S
ouT SwW IN SW SW IN SW
) TA2120FN
BST ADD PW-C PWR MIX ALC ALC
NF ~  OUT ~ RFIN~  SW~ VCC,~ OUT B ~ OUT C~ OUT A~ GND,~ OUT ~ IN~  DET ~
1 2 G) (2) 5 6 7 8 9 10 % 12
T oc [ I
w w * ALC| w
3, 3, 3.
~ - EY R P L 0ApF  SWL
N e - 3 - - ON N
- =)
° OFF
BIAS BIAS v < < PWR AMP GAIN
cc < < | ATTON : Gy=85d8

ATT OFF : Gy =16dB

(*) MONOLITHIC CERAMIC CAPACITOR
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TOSHIBA TA2120FN

CHARACTERISTICS
(Unless otherwise specified : Vcc=2.4V, RL=16(), Rqg=600(), f=1kHz, Ta=25°C, OCL, ATT OFF)
Icc - Vce C-Couple
5
<
£
o 2 Ilcc - Po C-Couple
A~ — 100
- Z €0 Vee=2.4V
z 3 g f=1kHz
% Icc (BST ON) 3 RL=16{)
o 5. 3% arBch N P
! -r gt i
% 2 r'_ 2~ ///
’
2 p Icc3 g8 10 =
z | | £ >
% 1 =¥ T—t = 6 [t
w Iccs (MUTE ON) 2 L
& S ak
[ L[] ] ° 1
1.5 2.5 3.5 45 0.03 0.06 0.1 03 0.6 1.0 30 60 10
SUPPLY VOLTAGE Vcc (V) OUTPUT POWER Pqy  (mW)
Icc - Vce OCL
5
<
£
o 4 Ilcc - Po OCL
o 5 100
Icc (BST ON) 4 Vee=2.4V
-
z S 60 4o1knz
4 3 —F O A
= ’ - RL =160 LA
2 r 2z 30 ~
[ g | &g A/Bch IN LA
> cce SE 1
> 3 i
o 2 2o ,/"
2 -
© P ,C:)—u 10 ,;_r’/
5 Icca (MUTE ON) & —
|33} 1 6 1
2 2 =
w 2
=] o
o v 3
1.5 2.5 3.5 45 0.03 0.06 0.1 03 06 1.0 30 6.0 10
SUPPLY VOLTAGE Vcc (V) OUTPUT POWER Py  (mW)
Vpc - Vcc (BIAS, OUTA/B/C) OCL Po - VcC ocL
25 10
60 Lt
< v
< 20 < ]
g A % 30 1A
8 £ e
S L
w15 ] e Ve
8 PZ . //
c:) ; 10 ~
> L~ o Ve
o 1o > & 6 A
o / - 'I
— 1 2 /|
5 LA e 7
& R 2 3 "
5 o5+ o
3 THD=10%
A/Bch IN
1
15 2.5 35 45 15 25 35 45
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE V¢ (V)
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TOSHIBA TA2120FN

THD - Po ocL cT - f ocL
20 10
g Vee=2.4V Vo= -20dBV
10 RL=160 T 0
=] A/Bch/N }
Z 60 ,1 .
[22] —
=z ] 8 -
o 3.0 l
£ S -2
S | )
«n V4
a 10 .’ 2 30
\EJ 0.6 u! 10kHz 'l -
o [ 3 e
|
£ o3 - I SRR & -4
§ <3 1kHz
R -
E‘I 50
o o 100Hz 3
I I [N -60
il ‘ LI 30 60 100 3006001k 3k 6k10k 30k 100k
0 03 0610 30 60 10 30 60100
FREQUENCY f (Hz)
OUTPUT POWER Pgy  (mW)
Vo - f ocCL Vo, THD - Vin THD
-1 0 T11%
Vee=2.4V
ATT OFF
< Vin= - 46dBV .~ // ALC OFF _| 12
S S y |
g | & // i
= -2 ALC OFF 10
>0 -20 4 \\ (] // TR
\ > 4 | |
o N\l 8sT on w T30 v 8
Q A © Vo \ 4 ALC ON
g N 5 —a0 Z 6
S S el
= -30 = - V
2 T L BsT OFF 2 ~ v 4
= =
2 2
o S _go
THD ALC ON 2
R —
40 Pt L JY [ T
0 30 60100 3006001k 3k 6k10k 30k 100k -70 -60 -50 -40 -30 -20 -10 O
FREQUENCY f (Hz) Vin  (dBV)
RR - Vcc ocL BEEP ocL
-30 -40
Vi = —20dBV|
7:; 20 fr=100Hz - 50
= - ATT OFF a2 —
z 2 4
o -50 W -60 ,/
g g /
2 3 /
2 -60 > =70
0 =
= >
g \ g //
W =70 BST OFF 3 8
w A3 o
= w
o [TT)
£ -80 @ _90
fBEEp=4OOHZ
RECTANGLE WAVE
-90 -100
15 25 35 45 -16 -14 -12 -10 -8 -6 -4 -2 0
SUPPLY VOLTAGE Vcc (V) BEEP INPUT VOLTAGE BEEP V|y (dBV)
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TOSHIBA TA2120FN

Icc - Ta Vpec - Ta
5 25
s
20
¥
[a]
Icce >
z 3 ——— W15
E b
ar
O Icca g 0
e < :
—
=
[-%
1 5 o5
o
0
-50 0 50 100 -50 0 50 100
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)
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TOSHIBA TA2120FN

OUTLINE DRAWING

SSOP24-P-300-0.65A Unit : mm
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Weight : 0.14g (Typ.)
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