TOSHIBA

TA8157AF/AFN

TA815/7/AF, TA8157/AFN

Stereo Headphone Power Amplifier (1.5V USE)

The TA8157AF and TA8157AFN are developed for play—back

stereo headphone equipments at low voltage operation (1.5V use).

Those are built in bass boost function.

Features

OCL (output condenser less)

Built—in ripple filter

Output power (Voc = 1.5V, f = 1kHz, THD = 10%, RL = 16Q)
Po = 9mW (typ.)

Voltage gain: Gv = 24dB (typ.)

Built—in boost amplifier

Built—in power switch

Built—in muting circuit

Low quiescent supply current (Ta = 25°C)

IccqQ = 8mA (typ.)

Excellent ripple rejection ratio: RR = 55dB (typ.)
Low noise: Vno = 251 Vrms (typ.)

Operating supply voltage range (Ta = 25°C)
Ve (opr) = 0.9~2.2V

Block Diagram

VREF . : pi T Vee

TA8157AF

SSOP24-P-300-1.00
TA8157AFN

SSOP24-P-300-0.65A

Weight
SSOP24-P-300-1.00: 0.32g (typ.)
SSOP24-P-300-0.65A: 0.14g (typ.)

RIPPLE [
FILTER
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TOSHIBA TA8157AF/AFN

Terminal Explanation
(terminal voltage: Typical terminal voltage at no signal with test circuit, Vcc = 1.2V,
Ta = 25°C)

Terminal Terminal
Function Internal Circuit Voltage
No. Name (V)

Boost amplifier on / off switch
(synchronized with equalizer

1 BST SW circuit)
Ve / OPEN: BST amp. ON
GND: BST amp. OFF

2 EQa

Equalizer circuit

(controlled by BST SW) s BST SW —

On resistance: 60Q (typ.) 8}’
9 EQgp
4 VREF Reference voltage 0.75
5 INA Input of power amplifier c VREF

(This terminal is common with x 0.75
7 INg input of adder amplifier.) ( - PWA

5

3 NFa (o)

NF of power amplifier N 0.75
8 NFg ©)
20 OUTA 30k

Output of power amplifier L MWA——— VRer 0.6
18 OUTg Q.
6 PRE GND — — 0

Muting switch for power

amplifier
10 MT SW Vcc: Power amp. ON

GND / OPEN: Power amp. OFF

Power switch
11 PW SW Vcc: Power ON
GND / OPEN: Power OFF
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TOSHIBA

TA8157AF/AFN

Terminal ) o Terminal
Function Internal Circuit Voltage
No. Name (V)
Vee
A 4 b3
12 RF IN Ripple filter terminal 4 1.2
Output of ripple filter
Ripple filter circuit supplies
13 RF OUT VREF circuit, adder amplifier 1.13
and boost amplifier with power
source.
14 COMP Phase_—com_pensgtior_] terminal 0.7
for a ripple filter circuit
15 Base Base_ biasing t.ermingl of 05
transistor for ripple filter
16 Vce — — 1.2
17 PW GND — — 0
| v
c ﬁ REF
33
19 OUTc Output of center amplifier - PWc 0.6
24 INc Input of center amplifier 30.5% 0.75
—MW———————— VRgF
1.8k2
to PWa
ADDA
s 1S
Output of adder amplifier 30kQ 13
Input of adder amplifier is o
21 ADD OUT common with input of power Vv VREF 1 CZD 0.6
amplifier. 2k
| C
< X
s <
o~
<i>_7_ ADDg
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TOSHIBA

Terminal Terminal
Function Internal Circuit Voltage
No. Name V)
VREF
22 BST IN Input of boost amplifier CE‘: 0.75
o
N BST
16k
)
Output of boost amplifier
(controlled by boost switch)
BST ON: BST amp. ON
23| BsTOUT BST OFF: BST amp. OFF 30k8) o0
(cut off input signal of BST 'V"
. — WA VREF
amp.) 2kQ)
4
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TOSHIBA TA8157AF/AFN

Application Note

(1

(2

3

(4)

(5)

PW SW

It is necessary to connect an external pull-down resistor with terminal PW SW (pin(11)), in case that this
IC is turned on due to external noise etc.

MT SW

The leak current flows through the terminal of MT SW (pin(10)), in case that this terminal is connected
with V¢( line independently, even though this IC is off-mode (the terminal of PW SW (pin(11)) is off-mode).
It is necessary to connect an external pull-down resistor with terminal MT SW, in case that this IC is
turned on due to external noise etc.

BST SW

The leak current never flows through the terminal of BST SW (pin(1)) even though this terminal is at any
condition, because the ripple filter circuit supplies the BST SW circuit with power source. The terminal of
BST SW should not be applied higher voltage than VC(, to prevent IC from destruction. It is necessary to
connect an external pull-up resistor with terminal BST SW, in case that this IC doesn't operate normally
due to external noise etc.

In case that boost amplifier is on, BST SW terminal should be appliied V¢ ~(Vcc—0.3V).

Input of amplifier

Each input signal should be applied through a condenser. In case that DC current or DC voltage is applied
to each amplifier, the internal circuit has unbalance and the each amplifier doesn't operate normally.

It is advised that input signal refer to voltage of VREF, in order to reduce a pop sound.

Ripple filter

It is necessary to connect a transistor for ripple filter, because this IC doesn't have transistor for ripple

filter. Care should be taken to stabilize the ripple filter circuit, because the ripple filter circuit supplies
VREF circuit, adder amplifier and boost amplifier with power source.
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TOSHIBA

TA8157AF/AFN

Maximum Ratings (Ta = 25°C)

Characteristic Symbol Rating Unit
Supply voltage Vee 4.5 \%
Output current lo (Peak) 100 mA
TA8157AF 400
Power dissipation Pp (Note) mwW
TA8157AFN 500
Operating temperature Topr -25~75 oc
Storage temperature Tstg -55~150

(Note) Derated above Ta = 25°C in the proportion of 3.2mW / °C for TA8157AF, and of

4mW / °C for TA8157AFN.

Electrical Characteristics

Unless Otherwise Specified : Vcc = 1.2V, RL = 16Q), Rg = 600Q, f = 1kHz, Ta = 25°C
SW1: a, SWa: a, SW3: b, SWy4: a, SW5: a
SWs: a, SW7: ON, SWg: OPEN

Test
Characteristic Symbol Cir- Test Condition Min. Typ. Max. Unit
cuit
lcor g\c;\\/ng:arbOFF, SW1: b _ 0.1 5 uA
Quiescent supply current loco T 'Power amp. OFF, SWa: b — | 24 | 40 .
m
lccs Vihn=0 — 8 11.5
Voltage gain 1 Gyv1 22 24 26
2 Vo (A) = Vo (B) = —22dBV dB
Channel balance CB1 — 0 1.5
Ve = 1.5V
Output power 1 Po1 Tﬁ% (A) = THD (B) = 10% 5 9 —
2 Vce =1.5V W
% THD (A) = THD (B) = 10% m
‘» | Output power 2 Po2 Vin (A) = Vin (8) = —Vin (C) 8 14 —
ko) f=100Hz, * BTL operation
= SW3j: a, SWs: b
§
5 Total harmonic _ _ 0
% distortion THD 2 Po (A) = Po (B8) = TmW — 0.6 1 %
o
Output noise voltage Vho 2 BPF = 20Hz~20kHz, SW4: b — 25 40 MVrms
Cross talk CT 2 |Vo=-22dBV, SW4: b 35 42 —
. _— . Vce = 1.0V, fr = 100Hz
Ripple rejection ratio RR1 2 V= -32dBV, SW7: OPEN 45 55 — dB
Muting attenuation ATT1 2 Vo =-22dBV, SWj: a—b — 73 —
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Test
Characteristic Symbol Cir- Test Condition Min. Typ. Max. Unit
cuit
Vin (A) = Vin (8), RL = 12kQ
ADD amp. voltage Gy 2 | Vo (ADD) = ~22dBV 15 | 175 | 20 | oB
9 SW3 a/b
ADD amp. \% \% RL = 12kQ
maximum output in (A) = Vin (B): RL = _
bass  |volage T Vom2 2 | THD (ADD) = 1%, swz:a/b | 0 | 130 MVrms
boost
function [BST amp. voltage Vo = -37dBV, R = 16kQ
stage gain Gvs 2 S\(;Ve: b 14 16.5 19 dB
BST amp. - -
maximum output Vom3 2 | (BST) = 3% Ry =16k0 55 | 90 | — |mVims
voltage 6
BST amp. Vo = -32dBV, SW3: a—b
attenuation ATT3 2 S\C;VGZ b ST A - 73 - dB
Ripple filter output voltage VRF ouT 2 Vee =1V, IR =20mA 0.9 0.93 — \%
Vecc =1V, IRp = 20mA
Ripple rejection ratio RR4 2 fr = 100Hz, V = -37dBV 35 43 — dB
SW7: OPEN
Equalizer on resistance Ron 1 ISEV(\Q/; (1)?\10“A’ SWs: a — 60 — Q
Vce =0.9V, V4 2 0.5V _ _
5 On current 111 1 SWi: ¢, SWo: b 5 MA
ower
switch
Off voltage Vi 1 \S/\?VC; = do'ng\_/‘t‘f 02v 0 — o3| v
Off current l10 1 \S/\?VC ,=CO'9V‘ lcc 2 4.5mA 5 — — MA
Mute 2
switch
On voltage Vio 1 \S/\?VCZ_ 2-0V. loc < 3.5mA 0 — o3| v
Vce = 0.9V, Igq = 100pA _ _
Off current 19 1 Vo> 0.7V, SW3: ¢, SWg: ON 5 MA
Boost
switeh Ve = 0.9V, g = 100pA
cc=U.9V,IEQ = [ _
On voltage V4 1 Vj < 0.2V, SW3: d, SWg: ON 0.6 0.9 \Y

2002-10-30



TOSHIBA TA8157AF/AFN
Test Circuit 1
sw
(©)
& o O/O—CD BST SW INc @2
o
i (b)i o
Q) eaa BST OUT (23)
®) NFa BSTIN 22
AL—®
—) Vrer ADD OUT Q1)
0.14F 820
n G) Na ouTp Cz()—-—lli—s«zm—
® é’? 3s
SWg 1 470
+—— +—) PRE GND outc (19—4—a—w—1¢
” c (*) 1 uF
({4
® @ mp ouTg G@—»—Il—&'%n%—-
- 0.1uF
(®) nrg Pw GND (17)
g ”
LN
+| <
@ L—@G) eap vee (9 O Vee
SWp (b)ﬁro
® o0 25A1362-Y
. 10) MT sw BASE QS)—K
(d)
Sw (b) N
1 & \—@D PW SW comp (1)—i—
® 0 (9 100pF
© (d)
12) RF IN RF oUT (19—t
/-t/ S+ +H 5
N o
<! ,IF
Vecd

(*) Tantalum condenser
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TOSHIBA TA8157AF/AFN
Test Circuit 2
SW3 \_/ Rg= 6000
— @ 1F () e(D—
Ve 1) BST SW INC @D—u—o\_wv_.
© @ 6000 |
0474F  SWs
@) Eaa BST OUT @3—ik
G
224F 1 ®) —(D—t ©
ﬁrn+—o G NFa BST IN @2)—"—0\0_%_
(23/\/6 6000
1uF
——@) Vrer ADD OUT @D—ﬁ
G
600Q (&) - 1 820 <
/O——/:I—(S) INA ouTa @0 [—lff—a«zm— -
SWy (@) %3:
470
Rg = 6000 L_<G PRE GND oute (19 g
’ SWap ) ‘ <>g CHpe
(a) ©g
»—@—o 8.2Q)
~— ———I—WA—¢
1#|F—(7 INg ouTg (19— e
60082 (b)
(®) nrg Pw GND (17)
”?
fr = 100Hz
® eqs vee (9 O O Vce
& ) Q 25A1362-Y Tsw Ay
sw 10) MT sw sase (59— -
vee =1 ZnE (b) 'I?'
[ o (3
SW1 ~—@1) Pw sw comp (19—i—+
m) 100pF
" 12 RFIN RF OUT (13) O RF OUT
Sh Iz
. o
<] I/IF
(*) Tantalum condenser
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TOSHIBA TA8157AF/AFN

Characteristic Curves
Unless Otherwise Specified: Vcc = 1.2V, RL = 16Q, Rg = 600Q, f = 1kHz, Ta = 25°C

Icc - Vcc Vo - Vcc
12 3
S 1 <
= (o} -’
= v
= 8 T s o ) v s
& = & RF OUT//
o i
= -
O 3 /
% > o
g g /
2 4 5 1 /
5 Icc2 = A VREF
] el o Pl ==
g L —T o . i
& e
3
o Vo
ol ol |
0 1 15 2 25 0 1 15 2 25
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE Vce (V)
THD - Po1 THD - Po2
20 20
g / g BTL /
a 10 ] a 10 7
T J T i 4
= I fat ’l Il
z 5 z 5
<} I S y
& E
9 2 9 2 /
‘2 wy
A 2 /
S 1 =f=100H g —
% — =10 .Z, % I"l’ f=100Hz —]
= — i ] —
o0 / g os m——
T T f=1, 10kHz 3 [~ f=1, 10kHz
* | |
< Z
K02 =02
5 )
(S 2
0.5 1 2 5 10 20 05 1 2 5 10 20
OUTPUT POWER Pg1  (mW) OUTPUT POWER P02 (mW)
Po - Vcc RR - Vcc
30 30
PW : fr=100Hz, V= —32dBV
THD (A)=THD (B)=10% ~ RF : fr=100Hz, V,= -37dBV, Igp=20mA
= 2
2 g \
< 20 o 4 5
o g AN RF
g Po2 (BTL) " & ~N— 1--
; z
L— o
2 L] =
5 -- &
& 10 —m & 50
o "] w
o / Po1 2
) gz PW
l/ o _==
0 £L 60 £L
0o” 1 15 2 25 0" 1 15 2 25
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE VCC (V)
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TOSHIBA TA8157AF/AFN

Gy - f cT - f
20
Vo (a)=Vo (B)= —22dBV Vo= —22dBV
40
2 30
3 o
e
3 30 c
3 <
g I 40
: :
I 20 ]
: oc
O v
> 50
10
60
30 100 300 1k 3k 10k 30k 30 100 300 1k 3k 10k 30k
FREQUENCY f (Hz) FREQUENCY f (Hz)
Vom2 - VccC Vom3 - VccC
150 150
W W
o g E
25 1= E]
o& o&
> =
- ~ 2 S o
Z € 100 + 2 £ 100
=2 1 S
o} 7 =) s R
3 s} /]
s s '
2 2 4
= = J
: 5
s 50 s 50
o Vin (A)=Vin (B) o
s s
< THD (ADD) = 1% <
a = THD (BST)=3%
= (%]
2 RL =12k} @ RL = 16k
U U
1 15 2 25 0 1 15 2 25
SUPPLY VOLTAGE Vcc (V) SUPPLY VOLTAGE VCC (V)
VRF OUT - IRF Icc - Ta
| 2
20
® E 15 Vee=1.5V £
9 _
5 I 8
2 =
>0 Vee=1.2V - 15
5 & v - =
& > 1 Vee=1V ‘é
3 - o
e > 10 lcc3 —
: : Rl ——
T 2 g
w05 2 -
g -
© b lcc2
3 =
o
0 0
0 20 40 60 80 -20 0 20 40 60 80
RIPPLE FILTER OUTPUT CURRENT Igp (mA) AMBIENT TEMPERATURE Ta (°C)
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TOSHIBA TA8157AF/AFN

Vo - Ta Po - Ta
1.6 16
s <
3
>O £ _‘,/ R o \.\‘.
1.2 VRF OUT o 12 02 (BTL)
w - 4 o
2
: 5
g ~, ~o VREF 2 A _— o - L
0.8 2 8| 01
9] - [————
o e —— [5
= o
5 —
= Vo (Q) 5
= 0.4 o] 4
o Vee=1.5V
THD (A)=THD (B)=10%
0 0
-20 0 20 40 60 80 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)
Gy - Ta Vom2 - Ta
28
§’s\? 200) Vin (a)=Vin(B)
PW AMP. = E THD (ADD) = 1%
o=
— 24— = = < _
8 . \\ RL=12k()
= = € 150 P~
> e P~
(G 8> I~
Z 20 [ —
g - ADD AMP. z T~
w - = 100]
Qo —r— fr—— < ;
g —— %
5 16 s
Q BST AMP. i
o
s 50
<
12| g
<
0
-20 0 20 40 60 80 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)
Vom3 - Ta
g“s’g THD (BST)=3%
gs 1% RL=16kQ
JE L=
Q%
Em
2
& E 110
2>
)
=
2 1
= 90
é -
s
ol
s 70
<
[
w
a2}
50
-20 0 20 40 60 80

AMBIENT TEMPERATURE Ta (°C)
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TOSHIBA TA8157AF/AFN

Package Dimensions

0.52540.2

SSOP24-P-300-1.00 Unit : mm
24 13 )
HAAAAARAARAAA"— ¢ =

QO (4p] =
a 9 Sl &
O gl = =l 8
Hﬁtjuauauaag S
1.0TYP: . —
. 13.5MAX .
5 13.040.2 9
[ Te]
S PO
- oS T
@ o -
~y ol S| :
-8
9
o

Weight: 0.32g (typ.)
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TOSHIBA TA8157AF/AFN
Package Dimensions
SSOP24-P-300-0.65A Unit : mm
24 13 ~
HAAAAAAAAARR 1 =
Nl ®
Al @
o ©
w N~
:O - | N
SEEELELEELEEL ] a
1 12
+
0.325TYP " |1 0.2210.1 M
) 8.3MAX N
. 7.880.2 \
R
= e A
T— .
0 o
—Q
2":.? L| |‘0.45i0.2
o »T Ll
Weight: 0.14g (typ.)
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TOSHIBA TA8157AF/AFN

RESTRICTIONS ON PRODUCT USE

000707EBA

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..

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.

e The products described in this document are subject to the foreign exchange and foreign trade laws.

e 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.

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