P8 INTEGRATEDCIRCUIT TA7313AP

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT

TECHNICAL DATA SILICON MONOLITHIC
AUDIO POWER AMPLIFIER Unit in mm
. Designed for Output Power, Radio and Portable élEQ 2 3MAX €10
Casset Tape Recorder.
. Output Power : PoyT=500mW(Typ.) o L
at Vgg=6V, R;=8Q, THD=10% w w
. Wide Operating Supply Voltage Range : Vgg=4 ~14V
. Low Quiescent Current 12£025
. a
. Without Heat Sink 2.54+025
@©
=]
0
o e o o ) Id
N2 3956 789 ho
o3
_cO
MAXIMUM RATINGS (Ta=25 C) Lead pitch is 254 and tolerance is
CHARACTERISTIC SYMBOL RATING UNIT +025 against theoretical center of
each lead that is obtained on the
Supply Voltage Vee 14 v basis of No,1 lead.
Output Current (Peak) 1o (peak) 0.5 A JTEDEC _
Power Dissipation Pp 750 mW TOSHIBA 5—23B
Operating Temperature Topr -25~175 °c
Storage Temperature Tste ~-55~150 °c
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified Vce=6V, Rp=8Q, Rg=600Q), Rf=47Q), f=1kHz)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Vee=4V 7 - -
Quiescent Current Iccq - | Vgc=6V - 15 20 mA
Vee=9v - 17 23
THD=10% 0.45] 0.5 -
Output Power Poutr - W
Vee=9V, Rp=16Q - 0.70 -
Total Harmonic Distortion THD - | Poyr=100mW - 0.3 | 1.0 %
Open Loop Voltage Gain Gyo - | Rg=0 65 71 - dB
Closed Loop Voltage Gain _ -
(Note) Gy Re=47Q) 47 50 52 dB
Input Resistance RIN - - - 15 - kQ
Rg=10kQ
: - g » - . .
Output Noise Voltage VNO Bii=50 ~ 20kHz 0.4 | 1.0 | aVrps

Note: In regard to the value of closed loop voltage gain, it is possible
to be classified.
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TECHNICAL DATA
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INTEGRATEDCIRCUIT

TECHNICAL DATA
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INTEGRATEDCIRCUIT

TA7313AP
TECHNICAL DATA
N Pp — Ta
Pp — PoUT T 14
a 2 | @ NO HEAT SINK
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= £=1kHz § [ © ® HEAT SINK (H : 10mm)
= 3] @ HEAT SINK (H : 20mm)
_ < 1of
£ oo—T1 o 3] ® SHAPE (THINK=1~2mm)
4 w
z L voo=9v, Rp=160] & 1 " Y o i
H 1 ol 4 A
3 P e F @ N H
< a NN
SR s RA P E o gl
Py
a =1 - I N 2008
a L
A a2 4’:" E 0 l |
i k|
E B a2
& ! -
0 < 4 [ 1
0 a2 04 a6 o8 0 20 40 60 80 100 120 140 160
OUTPUT POWER Poyr (W) AMBIENT TEMPERATURE Ta (C)
Poyr — Voo Pp — Vce
e f=1kHz : 1 /
- Ta=25C
THD=10% / ® *
12| .
Ta=25C / /
= &€
G / /
L = L0
5 off—' © S /
Q g Y g s ¢/ ’
as| a Y
/// B v/ 74
‘ il A : SOAATA A
o 0.6 > A 0.6
[ Y / pd / "/ D 4 dDd
g / y.ayd g Y x
E Q4 7 g 0.4 /
D / / / A A
o / 7 E V |/ Yy
a L 5 Q 4
V' A4 3] y
1 ;
e r 6 0 1 T4 r 6 8 10 1z 14
SUPPLY VOLTAGE Vgg (V) ’ SUPPLY VOLTAGE Vgg (V)
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o  INTEGRATEDCIRCUIT TA7317P

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT
TECHNICAL DATA SILICON MONOLITHIC

PROTECTION CIRCUIT FOR OCL POWER AMPLIFIER

Unit in mm
AND SPEAKER
2 B0MAX, 010
. Over current detecting circuit
Operation at the time of over load, such as a ! z
speaker terminal short. | : 3
. DC voltage detecting circuit mi | @ =
Operation at the time when positive or negative DC w w w w =]
voltage (¥1.1V of detection level) has generated o
at output terminals. |12+025
. Muting circuit n5¢a15 Q25015
Transient noise protection when power is ON-OFF. 2544025
. Relay driver circuit (Drive current of 130mA at Max.) @ "
e E ) S
. Operation by dual power supply. T s T I:}‘
5

Lead pitch is R254mm and tolerance
is Q25 against theoretica center

MAXIMUM RATINGS (Ta=25°C)

2L et VL

CHARACTERISTIC SYMBOL RATING UNIT [| of each lead that ie obtained on
Supply Voltage vee ] 60 v the basis of No,1l lead,
Relay Driver Output Current IouT 130 mA || JEDEC =
TOSHIBA 5—23B
‘|Power Dissipation Pp 500 mW
Operating Temperature Topr -20~75 %
Storage Temperature Tstg -55~150 °
o
ELECTRICAL CHARACTERISTICS (Vcc=t50V, Ta=25¢C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
_ [ V1 IN=-5V, Tpc=0V, | _ -
Suvl Icc ON SW:OFF 34 n
upply Current
_ | V1 1§=0v, Fvpc=0v,
Icc OFF SWl: OFF 1.5 2.4 4
DC Detector Voltage +¥nc - | Notel 09 |1.1]13 v
-Vpc - | Note 1 -0.9 (~-1.1 (-1.3
Vi IN=-5V, vpc=0v
Vour(om | = | smeore 2¢O | - 1 2
Output Voltage N A
- V1 IN=0V, tVpc=0V, _ _
Vour (OFF SW:OFF 50
Muting Time at Power ON (QI‘CE o] - Note 2 - 4 - sec
Muting Time with Load Shorteq M.T - | Note 3 - 3.5 - sec
Pin 8 Entering Current Ig - - 2 8 - HA
Pin 9 Terminal Voltage V9 - - - 3.1 - v
Pin 1 Terminal Voltage V1 - - - 0.75| - v
Pin 5 Terminal Voltage Vs - - - |-0.75] - \
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7z INTEGRATEDCIRCUIT

TA7317P
TECHNICAL DATA ‘
MAXIIHUM INTO OR OUT CURRENT
CHARACTERISTIC SYMBOL RATING UNIT
Pin 1 Current I 1.0 mA
Pin 2 Current 12 1.0 mA
Pin 3 Current 13 +1.0 mA
Pin 5 Current Is -6.0 mA
Pin 7 Current 17 1.0 mA
Pin 9 Current Ig 5.0 mA
EQUIVALENT CIRCUIT
- —(9)
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. 2
WY R f
wWwy
® e
Rs
P;\)Q-la Qg —®
@—1 Qg Q15 Q6 Q7
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INTEGRATEDCIRCUIT

TECHNICAL DATA

TA7317P

BLOCK DIAGRAM

e e -
: CONSTANT VOL- :
MUTING CIRCUIT TAGE POWER
POWER SWITCH
| ON+OFF DETEC- SUPFLY CIRCUIT |
1 TION CIRCUIT { ‘ |
! |
|
SCHMITT RELAY DRIVE
]| OVER CURRENT OR CIRCUIT [ —®
0 DETECTION CIRCUIT CIRCUIT |
| CIRCUIT
|
|
@— 1pc vourace :
DISCHARGE
! DETECTION o . SUBSTRATE |
® I | circorr
T |
L - - - = e e [ — — = —_ = = JE . |
TEST CIRCUIT
Vg (50V)
r—— " - - - - - = = - - )
P w i
| .
PULSE ! 47k() 18k() 1 |
0SCILLATOR M 4
N i | RELAY
@—o/o—é | 500024V
aw
100kQ) ‘{J
v, INO "
5
+Vpc 0 é 3
2
0SCILLOSCOPE

+Vpg

—~WA—

-t
Q.4 7pF,/50V

3ms
———

Vgg(-50V) o
(Note) 1. The value of }Vpc at the time when the relay is rﬂs'f_t_

turned from ON to OFF in the condition of Vi IN=-5V
and SW-OFF.

2. The time required for the relay being turned from
OFF to ON at +Vgc ON in the condition of Vi IN=-5V,
1Vpc=0V, and SW.OFF.

3. The duration of the relay being able to keep OFF

when SW is turned ON in the condition of Vj IN=-5V
and 1Vpc=0V. At that time input pulse is 3ms -3V.
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BZZ INTEGRATEDCIRCUIT

TECHNICAL DATA

TA7317P

* Figs.1,3,4 shows that C1,C3 and
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TA7317P

TECHNICAL DATA

, INTEGRATEDCIRCUIT '

EXAMPLE OF APPLICATION CIRCUIT 1.
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TA7317P

TECHNICAL DATA

INTEGRATEDCIRCUIT ‘

APPLICATION CIRCUIT 2.

(In case where 3 pin is used for detecting temperature)
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¥z INTEGRATEDCIRCUIT

TA7317P

TECHNICAL DATA
SETTING OF CONSTANT Vee
Ro |
DETECTION OF POWER 1
SUPPLY ON-OFF RELAY
DETECTION OF

OVER CURRENT

1. Setting of Ry and C1

The muting time (MT) at the time when the power supply is turmned on,
is determined by the time constants of Ry and Cj. The approximate value can

be obtained from the following theoretical formula:

1

MT = C1R1én 1 V8 |,

V9

where Vg is made into a constant voltage in the IC, and V9=3.1V.
When Vg has become about 1.3V, the relay is turned ON.

However, since the discharge circuit connected to pin 7 at the instant
the power supply has been turned ON, there is some difference between the
actual value and the theoretical value.

Fig. 2 shows the measured value of R] to the muting time (MT) in case of

C1=224F.

2. Setting of R2, R3 and C2

The R2, R3 and C2 not only determine the level sensitivity (time)
detecting the DC voltage, but also operate as a filter bypassing an AC signal.
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Sz INTEGRATEDCIRCUIT

TECHNICAL DATA

TA7317P

The time constant of this filter is T=CyRR3/(R2+R3); therefore, let the
lowest frequency of the desired amplifier be fr, this time constant should be
selected to fL, »2—1"—,1, . And, the DC detecting voltage is so set that relay is
ON when the absolute value of pin 2-voltage (or pin 3-voltage) is increased

more than about 0.6V~ 0.8V;

accordingly, the level should be set so that _Rl;%é Vpc=>0.6V~0.8V.

As an example, Fig.5 shows the DC voltage detecting level correspending

sensitivity (with the relay ON).

3. Setting of R4 and Rs

R4 is a resistance to determine a current flowing into Pin 9.

The current value should be set so as to become 2 ~3mA.

When these resistances are used under the condition that +Vcc=50V, since
Vg is 3.1V fixed, then
Vee-V9=46.9V
Let the flowing current be 2.5mA,

_ 46.9V
2. 5mA

R5 determines a current to (pull) draw from the substrate so that the

Ry = 17.96kQ ..... 18k should be used for R4.

current become 3mA. If it is used under the condition that VEE=-50V, V5=-0.75V
because V5 is the value in the forward voltage of Q20. If I5 is 3mA, because
V5~ (VEE)=49.25V:

49,25V
Rs = “3ma

= 16.42KkQ ..... 18kQ should be used for Rs5.
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INTEGRATEDCIRCUIT
TA7317P

TECHNICAL DATA

4, Setting of Rg, R7 and Rg
R and Ry can determine the power supply ON or OFF, and Rg can determine

the over current. Rg should be so designed that the current approx.

50 A fully driving Q8 can be flown.
Since V9=3.1V and V1=0.75V, Vg-V3=2.35V, therefore;
Rg = 2;3'51 = 47kQ ..... 47kQ should be used Rg.
The currents flowing to Re, R7 and Rg be 16, I7 and Ig respectively,
the current relation at time of the detection of power supply ON and OFF is
as follows: (The current flowing in Pin 1 is considered as a positive current).

NEGATIVE POSITIVE
o
POWER ON > 16<Iy
Iy 1g
POWER OFF e—

Therefore, R7 create forim I7 which satisfies Ig<<I7. For example, when

detection is made from AC 19Vrps, if I7 1s 260 A, R7 is as follows:

NEGATIVE Ry

AC19Vypg 0———— HALF-WAVE __,,,.__@ V1=Q75V

RECTIFICATION | _ 1,

19Vrms =v'2 19Vp-p % 26Vp-p
26 _
R7 = O26mA 100kQ ..... 100kQ is used for R7.
Similarly, at time of load detection, the current relation is as follows:

NEGATIVE POSITIVE

0
Is
I
c'?:i:? I,<Ig+1Ig
8
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P INTEGRATEDCIRCUIT

TECHNICAL DATA

TA7317P

Compared Ig with I and I7, it is a larger current; therefore, Rg functions

a protector for detection circuit input. Here, 47kQ is used for Rg.

5. Setting of Rg

Rg determines the current to flow to the relay. The relay specification
be 50024V, and the current of approx. 50mA be flown, Vcc=50V, and
V6=VCE(sat) Q13¥1V

49V

SomA - 1kQ..... 500Q is used for Rg.

Therefore, (Rg + 5000) =

6. Setting of Rjp, Ry] and C3

R10 and C3 are a resistance and a capacitor which function to allow the
discharge circuit to operate instantly. The time constants of them should

be extremely short. Here, Ryp=56kQ and C3=0.47AF are used.

R11 is a resistance for mis-operating of dischage circuit, in which R31=33kQ.

7. The response time of output transistor (relay driver) is designed so as
to operate more quickly and more stably by means of Schmitt circuit; in case
of OFF—>ON, the response time is approx. 0.5ps, while, in case of ON—OFF,

the respons time is approx. 0.2us,

8. The power dissipation of IC can be obtained from the following formular:
Pp % VouT(ON) ‘%X%O—NZ +ICC(OFF) -V9
RR : Relay DC resistance
Rg : Series resistance
Vg : 9-pin voltage (3.1V TYP.)
In case Vgg=50V, RR=500Q, Rg=5000,
Pp £ 111.5(mV)
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