/BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1310V

7 W DUAL AF POWER AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESC

RIPTION

The uPC1310V is an audio power amplifier in a 14-lead vertical dual in-line package, specifically designed for car stereo
applications.

Typically it provides output power of 7 W/CH at 14.4 V or 5.8 W/CH at 13.2 V to a 4 §2 load.

The yPC1310V includes an original short circuit protection function which protects internal output power transistors
when an output terminal is shorted to ground or Vg,

FEATURES

® internal stand-by switch circuit; CMOS drive possible.
® High output power: Pg =7 W/CH (TYP.) @RL=480,Vec=144V, THD=10%
Po =5.BW/CH (TYP) @R =480, Vec=132V, THD=10%

® Very low distortion: THD =0.1 % (TYP.)
® Following protection circuits are included.
(1) Load dump voltage surge protection circuit.
(2) Thermal shut down protection circuit.
{3) Outpui terminal short circuit protection tircuit. {Vge to OUT, OUT to GND)

BLOCK DIAGRAM CONNECTION DIAGRAM
PIN No. CONNECTION
FILTER I 1 Input ¢
2 | NFBq
T3 T anb et
\L i 4 ! input T
AMPy | s NFB; —
6 | oenomim |
LOAD DUMP I Filter
THERMAL SHUTOOWN 8 vVee
’;g-&csg;gﬂ CiRCuIT 9 Stendby switeh n
10 Bootstrap 7
o [y
[ 12 GND {Output)
77»"‘.3 i 70utput “Aﬁ T
STAND BY N 14 Bootstrap 4
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ABSOLUTE MAXIMUM RATINGS (T, = 25 °C)

Supply Voltage (Note)
Supply Voltage {Operational)
Circuit Current (Peak)

Power Dissipation

Operating Temperature
Storage Temperature

Vsurge

(Vsurge—VCe) x0.63
+VCe
(Vsurge—VCC) % 0.37
+VCC

veg=132 V

tr i1 ms—=y

Vee su rge
Vec

ICC peak
Po

Tapt

Tieg

* Surge Pulse Wavelorm

RECOMMENDED OPERATING CONDITIONS (T, = 26 °C)

Supply Voltage Range
Load Impedance

9to 16
2108

i 90 ms

60*
18
45
20

—30to +85
—b55 to +150

\
Q

y € » < <

o
oo

ELECTRICAL CHARACTERISTICS (T, = 25°C, Vg = 13.2V, Ry =4 £, f = 1 kHz, Using 4°C/W heat sink}

CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNIT TEST CONDITION
Quiescent Current lcc 100 160 mA Vin=0
Output Power #o 7 w Vo= 144V, THD = 10 %*°
5 5.8 w Vee=13.2V, THD = 10 %**

Voltage Gain Ay 50 52 54 dB
Total Harmonic Distortion THD 0.1 a5 % PO=1W,RG=68000
Output Naoise Level Vn 0.8 20 mVy m.s. | RG = 10 k2, BW = 20 Hz to 20 kHz
Supply Voitage Rejection Ratio SVR 35 45 dB AG=0, frip=100 Hz, Vrip=1.0 Ve 1 5.
input Resistance Rin 45 60 k$t
Cross Talk cT 50 60 dB PO = 1W, RG {other CH) =0Q

fH 40 kHz Ay= —3 dB from 1 kHz Ref High
Roti-off Frequency

L 60 Hz Ay= —3 dB from 1 kHz Ref Low
Pin 9 Vohage Vg 1] 1.6 v Stand-by
Pin 9 Voltage Vg 3.5 vce v Operating
Stand-by Current IcC{SB) 0.3 0.5 mA osSVe<ISV

(**Using a Voltmeter: HP-400FL}
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TEST CIRCUIT

47 F/16 ¥ sw3  Vce
+ O O

FILTER

g ;
t
(3)GND for INPUT
%%) GND for OUTPUT
®

+
777100 /10 V

W
;:]iOOO o /10 V
0.1 £ RL1 @

#*
0.1 4F
+100() 10V

T -

L2

QT 100 (£/10 V
o O 6

OFF STAND-8Y
SWITCH
lS v
#Mylar Copacitor
SWITCH POSITION
ITEM SYMBOL SW1 swz SW3
Circuit Current icc 2 2 2
Voltage Gein Av 1 1 1
Output Power PO 1 1 1
Total Harmonic Distartion THD 1 1 1
Crass Talk cT 12 2n 1
Output Noise Level Vn 2 2 1
Suppiy Voltage Rejection Ratio SVR 2 2 1
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TYPICAL APPLICATION

47 uF 16V
FILTER

iN1Q QL 100 «F/10V 4 poo W0V
+
SP1
0.1 uF
IN20- 1000 »F 10 V
+
100 4F/63 V +
1ha F 10 V
H AZ 100 sP2

STAND BY
SWITCH

5V
#* Mylar Capacitor
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INSTRUMENT FOR USE

1.

How to attach to the heat sink.
® Surely use the silicon grease.
¢ Keep fastening torque for the screw in the range of 5 to 8 kgcm.

. When this IC is unstable due to the high impedance of signal source, connect the capacitances (around 1 000 pF}

between irput terminals {pin #1 and pin #4) and GND for input {pin #3).

. In pattern layout, connect pin #6 to pin #3 (GND for input), and separate its earth point from that of GND for

output (pin #12).

. The uPC1310V is not recommended for bridge and power booster amplifiers without capacitors because it doesn't

include speaker protection circuit. The uPC1318AV is suitable for bridge and power booster amplifiers.

. How to decrease voltage gain Ay.

This IC is designed to use Ay of 52 dB so that the external components are most reduced. But Ay can be set down
to 40 dB according to the following application. The modified points are shown by dotted circule and they are
additional components.

How to decrease voltage gain.

236 k&

Ay=20 Log [23.6x 103/(59+ RExT)]



uPC1310V

EXAMPLE FOR PRINTED CIRCUIT BOARD {Copper foil side)

O

O
, £PC1310V

T stand-by IN GND IN
ouT2 stnd-tby NGNDIN O

COMPONENT LAYOUT

O
#PC1310V st [
O @ OO
L —
; . . : ) @ )
N GND INstand-by QUT +
O 3 1 Sw 2

|

+

. O
@)
GND
QD)
(ClD)

ouTt o
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TYPICAL CHARACTERISTICS (T, = 25 °C)

QUIESCENT QUTPUT VOLTAGE, CIRCUIT
CURRENT vs, SUPPLY VOLTAGE

)
o

g

3
T T T
VO(DC) ~ Quiescent Output Voltage -V

Ige —Circut Current —mA
@
o

20

70

60

40

30

20

SVR - Supply Voltage Rejection Ratio—dB
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T

’ Vn—Output Noise Level—mVrmg

o
IS

0

=)

@

IS

—- - N ~ N
] kS o a L)

o
@©

w

Pa(MAX.) ~ Maximum Power Dissipation

N

@

VCC —Supply Voltage -V

H
! ! RG=0
e
i
. I
| o
Lo - e
: !
|
I /
|
| J
TSN PR S
! ‘ ! ’
: { i
6 & 10 1z 14 16 18 20

OUTPUT NOISE LEVEL, SUPPLY VOLTAGE
REJECTION RATIO vs, SUPPLY VOLTAGE

|
ch2 T
[ SVR(RG =0, fripple = 100 Hz ™
! Vnpple =1 Yr.ms):
e d e

Ry=a

V(20 Hzta20 kHz BPF
I RG=10 kQ.Vin=0)

H
|

|

s 10 12z 12 16
Vee — Supply Voltage -V

MAX IMUM POWER DISSIPATION
us. SUPPLY VOLTAGE

f=1

Hz

8 10 12 14 16
Ve - Supply Voltage -V

20

THD ~Total Harmonic Distortion—%

=3
[
®

o
N
&

o
o
=3

o
E

o
N

g

o
o
B

Ay —Voltage Gain-dB

Pp —Maximum Allowable Power Dissipation - W

Pg - Output Power ~W

VOLTAGE GAIN, TOTAL HARMONIC
DISTORTION v, SUPPLY VOLTAGE

70 T T
!

60 e

30

THD
20 - t

10 12 16
Ve —Supply Voltage -V

18 20

MAXIMUM ALLOWABLE POWER DISSIPATION
vs. AMBIENT TEMPERATURE

30 T
|
i i
25 o S
L i L
20 T T Rinj-a)=3 C/W
i . Infinite
| Heatsink
15 - em e
Co ] N\ !
ol Ring-a)=15 'C/wl
100100 1 mm:* g Panet | \
| Use silicon grease \
5 "Rm(]:a)=65 T/W
| Free Air \
—'—\?\_1
0 25 50 75 100 125 150

Ta—Ambient Temperature - C

OUTPUT FOWER vs, SUPPLY VOLTAGE

1=1 kHz
i THD=10 %
16 T 7

10 12 14
Ve - Supply Voltage -V
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THD - Total Harmonic Distortian—%

w
n

w
=

~
o

n
(=3

in

o

=4
o

)

—

Ay —Voltage Gain-dB

Po~Output Power —W

CT~-Cross Talk—dB

VOLTAGE GAIN, TOTAL HARMONIC
DISTORTION va. FREQUENCY

70 T e —T
Hi r ’
i f
80 it | ;
; n
50 ] e
I
40— —+ i
; | [ i
30 : i 1
20— i -+ + / T:
[N | i
10 ; H : ‘ P ! ‘\[
THD f P
0 J_L *’T Ll
10 30 50 100 3005001k 3k5k 10k 0 K50K100k
{ —-Frequency ~Hz
OUTPUT POWER vs. FREQUENCY
vee=132 v o d {
6 {RG=600 2 41;‘ H ;
=42 ’) MMiYwo=10 % iy
& | ,/' B AR Al
T R il
) ' THD=1 %, [ |
4 . e
H |
2 T \
LI
i
2 ! (A
1 i i l Cl
! I ! Vi l i ‘ f
ol | | Pl L
10 %% 100 30050 1k 3k5k 10k H0KS0KI0K
{1 —Frequercy ~ Hz
CROSS TALK vs. FREQUENCY
70 { T
L ! ! & "
! ! / T chi to ch2
Sl I L T
] N ! !
i :
50 ‘ m? to chi N E».
40 e il k,l ‘J}% as
| ' !
i [ il
30— : L
vee=13.2 v
20 : | RL=4 Q
! i]] Po=t w(%:%)
10 = 1l _oich2
I ~ i || Re=0{cm1/
0 i
IC 3050 100 300500 1k 3k5k 10k 30k50 k100 k

f~Frequency - Hz

THD - Total Harmonic Distortion - %

Va—Output Noise Level ~mVrms.

SVR—Supply Voltage Rejection Ratio—dB

TOTAL HARMONIC DISTORTION
vs. QUTPUT POWER

30| Veg=132V et pHH
RL=4 Q SN ,_L..{,.,.,,,H -
R =600 ¢ ; | H
10 = e :
=== =
5 e I T
3 it
|
1
05
03— 1=10 KkHz+
jed
\ H =T'T_'
L
0.1
005/ S aka
0.03 HIREEL
001 003005 0.1 0305 1 3 5 10
PO —Qutput Power~W
SUPPLY VOLTAGE REJECTION RATIO
vs. FREQUENCY
0 Vec=132 v T . I
RL=4 Q P ; |
80| Ra=0 +
tripple =100 Hz ol )
Vripple=1 Vrms. | ‘”"4‘
50 T ch2 P
W |
40 ¥ m . T
| i i :
P M o Ll
30 1 *j 1 H T
I

3
=

o
ot

|
i I‘ “ 1
D0 00500 1k Ik5k 10k 0 k50 k100 k
f ~Frequency ~ Hz

i:]z)‘ M

o

5
S it
o

OQUTPUT NOISE LEVEL vs.
SIGNAL SOURCE RESISTANCE

== £
: = Vee=132 V]
50+ ey T HOiRL =4 Q
30— 10 I
-1 i R T
! T
10 L .
¥ Ld
: : = i
] 1]
N illl wige Band Lok f
— =
05 gt ?
03 Pt T 1030 iy BPF 7] 'm“ 1
- 141 it [
o1
00s T T
003{— o ! —
!
oo LT T[]

L [
10 3050 100 300500 tk 3KkSK 10k 30Kk50KI00kK
RG - Signal Source Reststance -Q
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14 PIN V-DIP PACKAGE DIMENSIONS {Unit : mm)

3i6

12.2:03

254 MAX.
21.4 3.5
12.0 __/——M‘WI —I»-o.ston
A 1Y L
S E o
= : -
1|2 - =
H-HH'HHHV 4 _ L—P‘ 2
VUUUUTURORY Y2 1 v 13
e1.45 MAX.

< ¥
.._065: L 1))
0.75:00[F]0.25 % [3.4)1.7]1.7 MA

XL

th )

5.08]3.5t05




