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Low Power Quad Operatlona| Amplifier - S T IR93403/IR93403N

: R93403/ | R93403 Qum

| B Descrlptlon B - I Pin Connecﬂons

The. IR93403/IR93403N is a high performance low _ -
power quad operational amplifier, which: operates
" from a single power supply to a wide range of vol- _
tage.. = - o
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1. ‘Wide power supply range
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N 3~36V - :single supply ' - Ve (3 - - @\ V?’? _
S +1.5~+ ]_SV dual supply . . 7 ~ . Vineoz: E::D‘ E Vinees
2. Short~circuit protected output ) T Vine (8] ‘-@E Vines .
3. Low input bias current 500nA (MAX.) - - ) ) Vourz [T— 8] Vours _
4. Class AB-output stage for minimum crossover B - N~ :
distortion ) i - - 7 -

5. 14-pin dual-in-fine’ package (IR93403) S .
14- -pin small-outline package (IR93403N) ‘ . ’ - -
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Low Power Quad Operatlonal Ampllfler IR93403/IR93403N
l Absolute Maxumum Ratings (Ta=25T) B
T Parameter Symbol Condition " Rating | Umt .- .-

- _ Supply voltage - - Vee—Vee - 36 - v
- Differential input voltage Vo -.30 \'
In-phase input voltage | Vigm 0~+30 v
e IR93403 650 - T
Power -di ti Dy <25C - - -
rer Cesipation Po Tas25C  "IRo3403N _ 600 mW
. . . . - : - IR93403 6.5 R
Py di : — i
p derating gahg - , AP,J"C Ta>25C IR93403N — 5 mW/'Q
Operating temperature ~ = | Top B 0~+70 C : : .
, ] - ' ~ IR93403 —55~+125 - | .. N o
Storage t fur: T : C : :
orage Tempetature. ts " IR93403N- —55~+150 | C
| Electrical Characteristics 1 (Voc=15V, Vgg=—15V, Ta=25T)
, Parameter _ Symbol | Conditions MIN. | TYP. | MAX. | Unit |Note .
7 -Input offset voltage™ Vio 2 10 -mV
- Input offset current " Lo 30 50 DA
Input bias current. I - - | —200 } —~500 nA
In-phase input voltage Vicm , . . B-Veg | 135~Vee | \'2
" Input impedance I f=20Hz 0.3 1.0 | 1 MQ
~ - Output impedance ~Zout f=20Hz - - 75 Q
‘Major amplitude voltage gain Ay . - Re=2kQ, Voyr==%10V - 86 -106- dB
ol ) . ' Re=10kQ) -~ +12. |+13.5 _ - vV
Ma’m"”m output voltage oM TR =%k £10 | +13 v
Common signal rejection ratio | CMR Rs=10kQ 70 90 - _ dB
- Supply voltage rejection ratio -SVR T - 30 -] 150 #VV
___Supply current 1 Iec” Ry =00, Vour=0V 2.8 7.0 mA
-~ Qutput short circuit current - Ios - B +10 +20 +45 mA
Major amplitude bandwidth ‘Bwp Vour=20Vp_p, THD=5% 9.0 kHz | 1
Minor amplifude bandwidth By R =10kQ, Vour=50mV, Ay=0dB 1.0 MHz
* Slew rate SR L s - 0.6 - S| Vius | 3
Rise time t - 035 [ #s
Av= =1 — -
Fall time t |- V" CE!;&R‘L, 10k, S 035 | - us | 4
Overshoot 1 os | YourT>hmty 20 | - %
Phase margin - - P 60 | - - . |degress
. L ) Vin=30mVp_p, VO!JT_2VP Py : e
- -0 - - R B - % 5
7 Cross over str@ gatlo f=10KkHz ) 1.0 - 7 .

SHARP

Note 1: R.=2kQ, Voyr=20Vp.p, THD=5%
Note 2: R_.=10kQ, Vour=50mV, Ay=1
Note 3: Vp=—10~+10V, Ay=1
“Note -4: -‘R.=10kQ,Voyr=50mV, Ay=1. - -
N_ote 5: V,N——SOmVp p, V()UT—ZVF Py f= 10kHz
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Low Power Quad Operational Amplifier- : IR93403/IR93403N
| Electrical Characteristics 2 - _ ’ (Vcc—SV Vee=0V, Ta—zs‘c) =
Parameter Symbol | “Condition MIN. | TYP. | MAX. | Unit _
Input offset.voltage Vio : 2.0 10 mV -
Input offset current . To ) B 30 50 nA
Inputhiascurrent -~ | Iy o i - | —200 [-50 | nA
Major amplitude voltage gain Ay Ry=2k0 - 86 106 T dB:
Supply voltage rejection ratio SVR - - . 150 uVIV
- R.=10kQ, V=5V - 3.3 3.5 -
Qutput voltage - Vour TR0k, Veom +5V Vool7 | Vee-l5 Ve—r
Supply current Icc ) - . 2.5 7.0 mA
Channel separation C.S f=1~20kHz —120 ] dB

B Electrical Characteristics Curve (Unless otherwise spectﬁe'd, Vcc#15V, 'VEE=—15V, Ta=25C)

Sinusoidal wave responsé Characteristics Open Ioop voltage gain — Frequency
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Low Power Quad. Operational Amplifier

IR93403/IR93403N
o | ; E T-79-05-40
Input bias current — Ambient temperature - Input bias current — Supply voltage
- Characteristics - - _ ~ - Characteristics ‘
= 300} =
B 170
=) .:‘ -
— " e \\7 -
e ~ -
$ ,
] — g 160
3 100 -
-8 1 F
E 2
- 0 - - - 150L . . :
U5 —15 25 65 - 105 0 - 4 8 12 16 20
Ambient température Ta (°C) Supply voltage - Vcc, VEE 4'2)
B Application Circuit Example -
1) Function generator
Chopping wave: output -
. o R2
—VREF~= —;- ch -7
Rectangular
wave output
If Ry=—R2RL g RitRe
B Rz+R1i, 4CRFrR:
AAA,
R¢ .
, (2)- High input impedance differential- (3) Voltage reference
' amplifier : -

W11 o i —

eou-ri=c(l +atb)(es—er) -
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Low Power Quad Operatronal Amplmer S B IR93403/IR93403N

_____—___—___" °

, : , , T- 79 05- 40
(4) Wlen brldge osclllator - ) “(5) Muitiple feedback band-pass fllter }
. sk - - S - s
T Vnsp=—;‘-’V.cc 10kQ-| y 7 ) Cou-r—IOC
- b—o0 Vour - 1,0
- N VREF=—'§‘VCG
fo L fo.: central frequency (Hz)
2xRC - :
o i - A(fo) : gain at the ¢central frequency
| fog fo=1kHz ' 7 Ry
Ry : PTG
=00 Re= RiRs
*"4Q°R1—Rs
_9Q L
Rs= afeC- L
SHARP-
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