HA1394

Dual 6 to 8W Audio Power Amplifier

The HA1394 dual audio power amplifier is specifically
designed for audio outputs in modular stereos and multiplex
sound TV's. This amplifier can deliver 8.2W/channel when
Vee=25V, R =8£2 and THD=5%.

s FEATURES

® Dual power amplifier; 7~8.2W per channel

® Low external components count
(Capacitor: 11, Resistor: 6 per 2 channel)

® Wide supply voltage range: from 18 to 36V

Low noise and low distortion

® Internal thermal protection.
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BABSOLUTE MAXIMUM RATINGS (Te=25°C)
Item Symbol Rating Unit
Supply Voltage Vee 35 \Y
Qutput Current per channel Topears 4.5 A
Power Dissipation * Pr 15 W
Junction Temperature T, 150 T
Operating Temperature Topr —20 to +70 T
Storage Temperature Tore —55 to +125 T

% Value at Tc=90C (Tc: Temperature of IC Header)
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HA1394

BELECTRICAL CHARACTERISTICS (Vcc=25V, Ri=80, Ta=25C, 2-channel operation)

Item Symbol Test Condition min typ max Unit

Quiescent Current Iy V..=0 (2-channel) — 80 150 mA
Voltage Gain Gv f=1kHz — 40 — dB
Difference of Voltage Gain 4Gy f=1kHz — — 1.5 dB
Output Power per Channel Pou R.=8Q, THD=5% 7.0 8.2 — W
Total Harmonic Distortion THD P,.=1W, f=1kHz — 0.04 0.8 %
Noise Qutput W BN R.,=10k), BW=20Hz to 20kHz — 0.22 1.0 mV
Input Resistance R.. f=1kHz — 100 — kS)
Cross-Talk C.T f=1kHz, R,=600£2 50 62 — dB
Supply Voltage Rejection Ratio SVR f=100Hz, R,=6008 45 57 - dB
Roll-off Frequency fi 4Gy=-3dB from Low — 40 — Hz

; fu f=1kHz Ref. High — 80 — kHz
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HA1394

BHEAT SINK
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HEXTERNAL COMPONENTS
Parts Recommended Influence
Purpose

No. Value Smaller than recommended value| Larger than recommended value
Cinn 4. 7puF Input counli Increase of signal source o
Can (25V) nput coupting resistance; Higher 1/f noise

100 F . L Deterioration of supply voltage | More time required for some
Craz (25V) Supply voltage ripple rejection ripple rejection sound supply after power-ON
g;:; (%25/\‘;)‘ Feedback Higher low frequency roll-off Pop sound at switch-on
g;';: %2%/\1/1; Bootstrap Narrower power bandwidth —
Cios 470 F . . Values larger than 1000x4F may
Coos (25V) Output coupling Higher low frequency roll-off cause IC deterioration
C o R i
C;z: 0.1uF Frequency Stability Causes oscillation ir;cg:&:hsefrceuqrul;ae:ctyconsumptlon
Rin DC bias for input pins 3 and 4; . . _
R0 100kQ Determination of input resistance Smaller input resistance
R]DZ

1k — —
Raoe a Determination of voltage
Rios 100kQ gain* Deviation of pins 7 and 12 voltages from the Vcc/2
R 203 (R10s/R20: values should be the same as Rioi/Rzoi. )
Note . ¥ Gv—20log (m"ZR—TNR‘“) (dB)
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HA1394

OUTPUT POWER VS. SUPPLY OUTPUT POWER VS. SUPPLY VOLTAGE (2)
VOLTAGE (1)
16 16, p
14 R
14 . 4~ L
yd oia b7 L1
- 7 P ~ 12 7\54“0
g b 41 p e —«XQ‘;‘»"‘ ] =4
£ TA E 19 A LA | 2l
5 0 S A 2 A DT
i » /:a{‘g“/ < = A A7
2 \/r p \03‘0// 3 3| P 1
- 8 Cal { —+—
2 "// 1 :: P 47
H - s =
> A z 1
i 6 2 -
- B ZP & :
;‘ 1 ERE S
2 g e f=1kHz 4 3 f=1kHz 1
Zp RL=80 = Ri.=4Q
=3 2 charne! operation 2 2 channel operationT
2 I Lt |
( ! [TT]
9 14 16 18 20 22 24 26 28 30 32

W16 18 20 22 24 2 28 30 32 Supply Voltage Ve iV
Supply Voltage Ve (V]

OUTPUT POWER VS. FREQUENCY TOTAL HARMONIC DISTORTION VS.
OUTPUT POWER

16 10 T T T T o
[ Vee=25V H—+1—717
[ Ri =80 =
1 S Gr=40dB i
% [~ 2 channel operation™] [ M
~ 12 -
= I 2
= T H
5 I
< n > £ 10
; C105,C205=1,000F T.H.D=10°; — 1
o Ranl]) i 5% TN %05 T
o2 8 P g5 ‘% ] = 7 [1g
o T = = F— ¢ L - H
% B/ ‘/I, ‘ L= N E 02 LSO ﬂ
o 7| ¥4 ™ 4 E | ~L] HEE L
5 _ Vec =25V - ) !
§ 4 l' #1105, C20s =470 F R(LF:8Q E 1 . L
< Gv=40dB ~ H 1 kH- T
2 4 2 channel operation 005 Rl ] __,__‘7__ L L
”‘lil)ﬂlﬁl
0 0.02 ] l H
20 50 00 200 500 1k 2k 5k 10k 20k 50k 100k @z nosoony 02 a5 18 2 E 10
Frequency f (Hzi Output Power Poa 1 W
TOTAL HARMONIC DISTORTION VS. CROSS-TALK VS. FREQUENCY
FREQUENCY
10 T T T 8
1 3 !
5 ] e 7
= B il 60k I'H T 1
~ 2 B —— ~ed /'ip 2~
& L 5 5 TH. 4, Lo 1L
PRt - - R, = 6004 \\2\4 N
z g Z H < Vee=25V PR
E LN 4 Ri=80 g
2 A~ & =0dBm Nk
. P~ A i 1
= 7 =z
£ ALY B P g3
E operatin i - g —++H © m
< ol agBq 2
= P ae
= = —I-
005 = 10
I AN 1 | i
0]
0.2
L R TR % B 10k 20k Wk 100k el 50 100 X S0 Tk 2k > ko 20k 50k
Frequency f'Hz! Frequency [ (Hz}

164 A HITACHI



HA1394

SUPPLY VOLTAGE REJECTION RATIO VS. OUTPUT NOISE VOLTAGE VS. SIGNAL
RIPPLE FREQUENCY SOURCE RESISTANCE
80 10
_ 70 =5
g E
; 60 T T ...z: 2
< 4 ~dn
k= Z a L0
z Y TS &
K Re =600 R S 05 »
g 4 Vee=25V N o =
: ngngde 2 L1
& = K U
;-’a 30 U:vylr:ndﬁm i 0.2 L
E &
C 2 01
z 005
v 1
[t ‘ 0.02
2 5 200 5 1k 2k 5k k 20k 5Ok 100k 50 100 200 5 k 2 5k 10k 20k 50k 100K
Ripple Frequency frppte 1Hz' Signal Source Resistance Re (Q)
CROSS-TALK VS. SIGNAL SOURCE SUPPLY VOLTAGE REJECTION RATIO VS.
RESISTANCE SIGNAL SOURCE RESISTANCE
80,
80)
70
Amp 1—>Amp 2 = 70]
60F= Amp 2 Amp 1T 1 1= =
- i il b?\ Sy = 60 Amp |
ré 3 N b xv.- = e
[ % I:IAHZ 1 J:j 50! l”ipl ™
= T Vee=25V = I ” sty
- 4,)_RL=8.Q o H -
= vour =0dBrr 5 Sfrippte=100Hz
ol = 49 Vee=25V
2 30 E_' R.=8Q L
S = 30 b
20 _.__2
= 20
10 5
& 10
(% 50 0 200 500 1 2 Sk ko 20k 50k 100k 0
Signal Source Resistance Ry {Q) 20 50 100 200 500 1 2 5 10k 20k 50k 100k
Signal Source Resistance R, (2}
POWER DISSIPATION VS. OUTPUT POWER QUIESCENT CURRENT VS. SUPPLY VOLTAGE
100
160,
50 140
%P 20 :é 1201
] L E
; 10 WC;—?,Q/S{T‘ ~-.J,%_ 2 10
= & 2V 0,,\“: g
& L —% o ] 5 80 —
s 5 = 113 ,\‘{\ O L1 B
‘g 1THT—T L -t g GG//
R i = o
2 = F=1kHz S nne
= RL=8R
3 1.0 2 Channel Operation
Ot_:, B 204
0.5 0 _
14 16 18 20 22 24 26 2B 30 32 34 3
Supply Voltage Vec (V)
O o 01 02 05 10 5 10 2

Output Power Pout (W/Channel !

@ HITACHI 165



HA1394

BMCIRCUIT EXAMPLE — NF Tone Control
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