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$ 6427525 N E C ELECTRONICS INC http : AARNR 2Tt fome &n—
: BIPOLAR ANALOG INTEGRATED CIRCUIT

- uPC1225H

T-74-C5C\

30-50 W POWER AMPLIFIER DRIVER

DESCRIPTION

HPC1225H is designed for use with a HI-Fi power amplifier driver. It is composed of a differential amplifier, a pre driver, a
driver and protection circuit,
It is in 8,12 pin small power SIP. (Single In Line)

FEATURES

e Excellent Low Distortion =
0.002 % TYP. (Veg =238 V, f = 1 kHz, A, = 30 dB, P, = 30 W, R, = 8 Ohms)
0.006 % TYP. (Voo = 236 V, f = 20 kHz, A, = 30 dB, P, = 30 W, R__ = 8 Ohms)

@ Wide Frequency Band ' '

900 kHz TYP. (-3 dB}

® Wide Power Band Width
90 kHz TYP, (P, =25 W, T.H.D. = 0.1 %)

® Excellent Low POP ON/OFF Noise S T

BLOCK DIAGRAM

. Muting +VeeP(Pre-amp Stage) +VeeD(Driver Stage)
E CRESEER Y 6 W) @
2
+ 1
" Reference 1ant
'""""'ud Bias %}:‘m T
nvi -] at N e g h empacaiuge .
toput (4 —__ I ”!“'1 g 13) OUTPUT 1
p | ool & : (POWER DRIVE)
Inverted (5 Amphifier P ©
nput L] £ OUTPUT 2
(POWER DRIVE)
Marror I Pre Drive I
/L (&) ‘CLO ;
@—® D3C VI
+VeeP(Pre-amp Stage) Phase Compensation Bias +VccO(Driver Stage)

NOTE: Ths protection circuit is for this IC and cannot protect external Powar Transistors. Thus, design a Po Tr protaction circuit besides.
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8427525 N E C ELECTRONICS INC 0SE 22727 D
ABSOLUTE MAXMUM RATINGS (Ta = 25 °C) T-29-05 -0/
Supply Voltage (Quiscent) Veet +50 v
Supply Voitage (Operational) Veez +45 A
Quiscent Circuit Current lec 200 mA
Allowable Package Dissipation lecPEAK) 4.1 w
Operational Tempzrature Topt -20 to +75 °c
Storage Temperature Teg -40 to +150 °c

RECOMMENDED OPERATING CONDITION

Supply Voltage (Operational) Vce = £18 to 136 V at Max Power Output
input Bias Resistance Ry = 1 to 50 to 100 kohms

Power Transistor heg hgg = 60 at Max Power Output

Closed Loop Voltage Gain Ay =26 to 30dB

ELECTRICAL CHARACTERISTICS (Ve = £36 V, A, = 30 dB, Use Standard Test Circuit, Ta = 25 °C)

CHARACTERISTIC SYMBOL | MIN. | TYP. MAX. | UNIT CONDITION
Output Offsat Voltege VoFF i6 +100 mvV SEE TEST CIRCUIT 1
Quiscent Circuit Current icc 20 40 mA ViN=0
Maximum Output Voltege Voum 20 23 v I’_Hég"; gooi’:fl
Open Loop Voltage Gain Avo 80 95 dB Vo=18V,f=1kHz
Output Moise Voltage VNO 0.07 0.14 mV RG = 10 kohms
Power Band Width P.B.W. 800 kHz Vo=15V,-3dB
Supply Voltege Rejection Ratio S.V.R. 85 70 dB RG = 2 kohms, f = 100 Hz
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PACKAGE DIMENSIONS {(Unit: mm) T =705/ |
I
30.48 MAX. |
28.0 4002
15.0%%! /¢ 3.6 'n‘O-45t°" !
s s N , |
H - = i
3 = .
= | < “‘.
— -] wn
= |1 12 . —
| e
1.1 MIN. - 0.50%1%
1.1 MIN.~ [2.54) 1.27 MAX. 1.85 MAX.

0.55%01[&f0.25 &

P12HP - 254B1 |

PiN CONNECTION DIAGRAM

Pin connection

+V¢cp (for Driver)

+Vecp (for Preamp)
MUTING

INPUT

NFB

PHASE COMP
BIAS

BIAS

=Vecp {for Preamp)

~Veep (for Driver)
LOWER OUTPUT
UPPER OUTPUT

k]
- | 5
Z|o|ojolv|lojalalw|ln|- z

-
N
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TEST CIRCUIT 1 (Vore) T=7¢-05-¢0/

+36V -36V
o

g; }2501844F V

TEST CIRCUIT 2 (lcc)

Q

Qz] 2SC1844F

20 kQ
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TEST CIRCUIT 3 {Vowm) T-7Y-O5-C/

20 k

)
80 o DM. VIVM
47 4F 3

TEST CIRCUIT 4 (Ayo)

18553

3%0 ¢
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TEST CIRCUIT 5 (Vno)
" 779 -0s50r
15553
3% o
3% ¢
3% ¢
390 o
15553
8;]zsc1wr
™S~
mgé 20k L \ @
30 d8 Amp TPF VTVM.
7,5 (30 kHz —12 dB Oct)

TEST CIRCUIT 6 (S.V.R.)

3%0 0
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TYPICAL APPLICATION CIRCUIT T-7y-d.5_-o/
VEE vee veo
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Pp—Ta Characteristic
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VOLTAGE GAIN vs.FREQUENCY T_7,/.&5‘-&/
N1 T TN vee=ss v
120 [ Veg=-36 v
" M T No Phase clor;up RL=3%0 o
Q.. ™ NV E-0 Pin. G~ Pin Open)
Il Biid Y
% s0h] 3 I~
3 Avo N~
3 (@&~ Pinl5 pF, N
T 60 -0 Pn?.DSS uF) Ny
:? l N
7 Y -
% 100 Tk 10K 100 & ™

f — Frequency =~ Hz

OPEN LOOP VOLTAGE GAIN

SUPPLY VOLTAGE REJECTION RATIO
OUTPUT NOISE VOLTAGE

CIRCUIT CURRENT

OUTPUT OFFSET VOLTAGE

vs. SUPPLY VOLTAGE

1
1
-
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R =390 o

S

sF
F—+—1 Avp(f=1 kHz, Vo=15 V)
CViN=0)
ol VR , ¥
SVR(-)

8

Avo —Open Loop Voltage Gain — dB
8
S.VR —Supply Voltage Ra]ec_t_l‘on Ratio —dB
8 8

VNO ~ Output Noise Voltage — ¥

3

1cc = Circuit Current — mA
S

\%
\

g
2

Vi
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HEN | A
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8
VOM — Maximum Output Voltage —V

S
VOFF ~ Output Offset Voltage — mV

3

]
8

8
3

(-3
?
2
?
o
N

+20 +30 140 50
VcC — Supply Voitage —V

OUTPUT NOISE VOLTAGE
vs. SOURCE RESISTANCE

30 dB FLAT AMP
500 30 kHz/-12 dB oct
LPF

el

VNO —Output Noise Voltage — 4V

|
o "'300 500 1k 2k3k 5k 10k 20Kk30Kk50K 100 k 200 k 300 k
RG — Source Resistance — ©
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e Voo=136 ¥ |
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)] 100 200
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1
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TOTAL HARMONIC DISTORTION 7 —7’- 5 -,
vs. OUTPUT POWER = & o/
I R =8 0
! Yee=36 V
VEE=-36 ¥
. 1 25A1141
§ 252681
g 1g=60 mA
5 e
& = 3
o o1 T H
g +
g
H i H
= I :
-3 F— I -
‘? 001 by . 20 kHz P
g = 5 s =
= - LkHz |
——_
| 20 kHz |
0.001 H 11
0.1 1 10
Po — Output Power — W
TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER
! —+ 25A1141
T 25C2681
< 1g=60 mA
N ; t RL=4 ©
! i i . Veg=36 V
= ol ; : ! . VEE=-36 V
3 T : :
= — T
(=]
5 + : t i i
§ + KHz }
£ n .
L] HEL T
* \\ P | o
B o S : ! i |
23 001 ; 20 Hzt 1 —
[ H ! ]
1 i £ H
= ; 1 &Hz
=
i
0.001 i
0.1 10 100
Po—Output Power — W E
TOTAL HARMONIC DISTORTION
vs. FREQUENCY
| ) S| 2s5Al141
I ¢ 25C2681
! - 1g=60 mA
H 1 RL=8 ©
§ . + t vog=36 V
i H ' VEE=-36Y
£ w et : i !
g 11 i
2 i ! 1
z :
2 t Yy
2 H
g
g ; V)%
s
x
E 001 4 3 i
=3 H
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f — Frequency — Hz
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T=79-05-0/

TOTAL HARMONIC DISTORTION
25A1141 i

ve. FREQUENCY

25A2681
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RL=40 :
él& Ycc=36V I
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£ ol i
] i
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x
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2 Po=70 W
b i
0.001
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80,
+25A1141
i 25C2681
0l I RE=0.25 o
- ViN=0
i
« ; l
< H 1
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APPLICATION CIRCUIT T=7y-05~¢/

{1) Design Specification
a. Pre amplifier stage {equalizer amplifier)
Supply Voltage Vcc=122 V
Input equivalent Noise Voltage VN =0.815 pVr.m.s. TYP,
Phono Allowable Input Level 222 mVr.m.s. TYP. {T.H.D.=0.1 %, f=1 kHz}
b. Power amplifier stage
Supply Volitage Vec=136 V
Load impedance R| =8
Cont}nuous Output Power Po=50 W {T.H.D.=0.1 %)
Voltage Gain (at flat state) Av=43 dB
Input Sensitivity Vin=142 Vr.m.s.
Range of Varying Voltage gain 100 Hz+10 dB
10 kHz+10dB

(2) Description

uPC1224H is chosen as EQ amplifier. The internal circuit of this 1C is composed of two differential
amplifiers as voltage amplifier stage and SEPP output circuit. Thus, this IC is available for flat amplifier and tone
control amplifier.

Power amplifier stage is composed of NFB tone contro! amplifier using gPC1225H. This power driver IC is
also available for flat amplifier. And puPC1237H is chosen as a protector.
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(3) Characteristic of Power Amplifier Circuit 7-- 7”-05’ 0/
AUX input
Vee= 136 V
60 R =8 2
e [ [ ] [
[} \——/
740 =
§z30 [F—
g
120
k4
10
%636 7% 300 1k 3k 10k 30k 100k

f~Frequency—Hz
Fig. 2 VOLTAGE GAIN vs. FREQUENCY

AUX Input
Vee=236 V
R =8 @
=20 Hz
10
3
E3
1
5 1
€
e
]
a 03
2 X
i N3
g 0.1 N
s 003 . Bcost/
O ——7
H \ \G\‘F'lat/
o 0.01 M o
I il
-
0.003
0.001 0.1 0.3 10 30 100

Po—-Qutput power—W

Fig. 3 TOTAL HARMONIC DISTORTION vs.
OUTPUT POWER
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77050/
AUX Input AUX Input
Vee=136 V Vee=336 V
R( =8 O R_ =8 22
f=1 kHz =20 kHz
10 10
3 3
® R
4 1
s 1 5 1
g 5
5 03 a o3
g N TN
g oa RIS Soost A
5 5
T £ N \
£ o003 £ 0,03 Flat 4
I? \\ '? \\\G cut J
0 0.0t 0 0.01
x T
[ ~
0.003 0.003
000553 10 30 100 00015703 10 30 100
Po—Output power—W Po-Output power—W E
Fig. 4 TOTAL HARMONIC DISTORTION Fig. 5 TOTAL HARMONIC DISTORTION :
vs. OUTPUT POWER vs. OUTPUT POWER
i
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