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QUAD LOW-NOISE OPERATIONAL AMPLIFIERS (DUAL POWER SUPPLY TYPE)

DESCRIPTION

The M5228 is a semiconductor integrated circuit designed
for a low-noise preamplifier in audio equipment and a
general-purpose operational amplifier in other electronic
equipment. Four low-noise operational amplifier circuits dis-
playing internal phase-compensated high gain and low dis-
tortion are contained in a 14-pin standard DIP and 14-pin
mini flat (FP) package for application overt a ‘side range as
a general-purpose dual amplifier in general electronic
equipment.

The device has virtually the same characteristics as the
4557, 4558, 4559 and 741 operational amplifiers. The unit
can also be used as a single power supply type and ampli-
fier in portable equipment. It is also suitable as a headphone
amplifier because of its high load current.

FEATURES
® High gain, low distortion

........................... Gvo=110dB, THD=0.001 5%(typ.)
® High slew rate, high fr SR=2.2V/ us, fr=7MHz(typ.)
® Low noise(Rg=1KQ )FLAT ++++-weeeeuenne V=2 Vrms(typ.)
RIAA Vn=1gVrms(typ.)
® Operation with low supply voltage Vee2av(E2v)
@ High load current, high power dissipation
lLe=2%50mA, Pg=700mW(M5228P)
Pg=550mW({M5228FP)

APPLICATION

General-purpose amplifier in stereo equipment, tape decks
and radio stereo cassette recorders; active filters, servo
amplifiers, operational circuits in other general electronic
equipment.
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ABSOLUTE MAXIMUM RATINGS (Ta=25'C. unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage +18 \
Ip Load current +50 mA
Vid Differential input voltage +30 A
Vic Common input voitage +15 v
Pd Power dissipation 700(DIP)/550( FP) mw
Kg Thermal derating Ta225C 7(DIP)/5.5(FP) mw/T
Topr Ambient temperature —20~+75 T
Tstg Storage temperature —55~4125 c

ELECTRICAL CHARACTERISTICS (Ta=25C, Voc==15v)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max
lec Circuit current Vin=0 6.0 12.0 mA
Vio Input offset voltage Rs<10kQ 0.5 6.0 mV
ho Input offset current 5 200 nA
ha input bias current 500 nA
Rin input resistance 0.3 5 MQ
Gvo Open loop voltage gain RL22kQ, Vo=t10V 86 1o dB
v Maxi out Vot R_210kQ +12 | +14 v
aximum output voltas

om P ae R.22kQ +10 | +13
Vem Common input voltage range +12 +14 v
CMRR Common mode rejection ratio Rs=10kQ 70 a0 dB
SVRR Supply voltage rejection ratio Rs< 10k Q2 30 150 | uV/V
Pd Power dissipation 180 360 mw
SR Slew rate Gy=0dB, R, =2k 2.2 V/us
fr Gain bandwidth product 7 MHz
Vi Input referred noise voltage Rs=1kQ, BW:10Hz~30kHz 2.0 #Vrms
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