57 SGS-THOMSON

[MICROELECTRONICS

MC3303
MC3403-MC3503

LOW POWER DIFFERENTIAL INPUT QUAD OP-AMPs

= SHORT-CIRCUIT PROTECTED OQUTPUTS

» CLASS AB OUTPUT STAGE FOR MINIMAL
CROSSOVER DISTORTION

s SINGLE SUPPLY OPERATION: +3VTO+36V

= DUAL SUPPLIES:+15VTO+18V

= LOW INPUT BIAS CURRENT : 500 nA MAX

» INTERNALLY COMPENSATED DIP14
= SIMILAR PERFORMANCE TO POPULAR (Plastic Package)
UAT741 CERDIP14
(Cerdip Package)
DESCRIPTION @
] ] _ D GC
The MC3403 is a low-cost, quad operational ampli- SO14 LCC20
fier with true differential inputs. The device has elec- {Plastic Micropackage) (Tricecop (LCC))
trical characteristics similar to the popular UA741.
However the MC3403, has several distinct advan-
tages over standard operational amplifier types in ORDER CODES
single supply applications. The quad amplifier can
operate at supply voltages as low as 3.0 volts or as Part Temperature Package
high as 36 volts with quiescent currents about one Number Range JIN|D|GC
third of those associated with the UA741 (on a per > -
amplifier basis). The common-mode input range in- mggzgg - gOCCCt;°++7100?C ¢ I
cludes Fhe negative supply, thereby ellmlna_tlng the MC3503 |- 55Cto+ 125 C | o o
necessity for external biasing components in many
applications. The output voltage range also includes Note : Hi-Rel Versions Available
the negative power supply voltage. Examples : MC3503J, MC3403N
PIN CONNECTIONS (top views)
DIP14 / CERDIP14
S014
1 - Qutput 1 7-NC
2 - Inverting input 1 ! 7 N1a 8 - Non-inverting input 2
3 - Non-inverting input 1 2 E% N 9 - Inverting input 2
4 - Veo© 3] — |+ 712 10 - Output 2
5 - Non-inverting mput 2 11-NC
& - Inverting input 2 s [] 0 12 - Output 3
7 - Output 2 5[] 710 910111213 13 - Inverting input 3
8 - Output 3 = 14 - Non-inverting input 3
9 - Inverting input 3 6] 0o 1-NC 15- NC
10 - Non-inveruing input 3 7 8 2 - Qutput 1 16 - Ve~
11 - Ve 3 - Inverting input 1 17 - NC
12 - Non-inverting input 4 4 - Non-inverting input 1 18 - Non-inverting input 4
13 - Inverting input 4 5- NC 19 - Inverting input 4
14 - Qutput 4 E88MC3303-01 6- Voc~ 20 - Output 4
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MC3303-MC3403-MC3503

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter MC3503 MC3403 MC3303 Unit
Vee Supply Voltage +18 +18 +18 \
Vip Differential Input Voltage + 36 + 36 =36 \4

A Input Voltage (note 1} 18 +18 +18 Vv
- Output Short-circuit Duration (note 2) Indefinite Indefinite Indefimte -
Piot Power Dissipation 500 500 500 mw
Toper Operating Free-air Temperature Range —551t0 + 125 Oto+ 70 -~ 40 to + 105 °C
Tsig Storage Temperature Range -6510+150|-65t0 + 150 | - 6510 + 150 C
Notes : 1 For supply voltages less than = 15 V, the absolute maximum nput valtage is equal to the supply voltage.

2. Any of the amplifier outputs can be shorted to ground indefinitely ; however mare than one should not be simultaneously shorted as
the maximum junction temperature wilt be exceeded.

SCHEMATIC DIAGRAM

Bias circuitry common to four

amplifiers
Output .
(1 stage) j — Q19 ais - LQCI Vee
ozoﬁ—~ ~ Q7
~- Qie —~
Q23 €1 R6 %
— 5 pF 31 o Q29
i} 4 k2 4 _J 078
Non-inverting _ o ais| |
input
Q22 Q24
25 0
inverting
input 021 Q25 o6 Qa0
o R5
Q2 Q5 a7 2 4 k!
[ox] Q4 A1
: Okt — -D V&: {Ground)
EBBMC3303-02
SINGLE SUPPLY DUAL SUPPLIES
+3Vio +30V . .
——li—— Vcc Vccd—l
ba o o [: Z 15vie18Y
= - S
b - s -
b o o 15VIo 18V
T evee
E88MC3303-03 EB8MC3303-04
Inverting Non-inverting _ .
Case Outputs Inputs Inputs Vée Véc N.C.
DIP14/CERDIP14
1 2,6,9. 1 3.5,10, 1 11 4
s$014 1,7.8, 14 6,9 13 5 2
LCC20 1,2.12, 20 3.9,13. 19 4,8, 14, 18 16 6
© LCC20 : Other pins are not connected.
210 LNy SGS-THOMSON
’I MICROELECTRONICS
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MC3303-MC3403-MC3503

ELECTRICAL CHARACTERISTICS

MC3403 : 0 <T,mp <+ 70°C Vec =215V
MC3303 : —-40<T,,, <+ 105°C Vec =215V
MC3503 : —-55< T, £+ 125 °C Vec =215V
MC3303, MC3403, MC3503
rSymbol Parameter - Unit
Min. Typ. Max.
Vio input Offset Voltage {Rs < 10 k) mV
Tamp =25 “C 1 5
Tmm < Tamb S Tmax 6
lio Input Offset Current nA
Tamp =25 °C 2 20
Tmm < Tamb < Tmax 40
lia Input Bias Current nA
Tamo = 25 °C 40 100
Tmm < Tamb < Tmax 200
Avp Large Signal Voltage Gain VimV
(Vo =+ 10V, RL =2 kQ)
Tamp =25 °C 50 200
Tmm < Tamb < Tmax 25
SVR Supply Voltage Rejection Ratio dB
{Rs < 10 kQ)
Tamp =25 °C 77 90
Trn € Tamb € Trmax 77
Icc Supply Current, all Amp, no Load mA
Tamp =25 °C 28 4
men < Tamb < Tmax 5
A Input Voitage Range v
Tamp =25 °C - 15 + 13
Trin € Tamo € Tmax - 15 +13
CMR Common Mode Rejection Ratio dB
(Rs < 10 kQ)
Tamb =25 C 70 90
Tmm < Tamb < Tmax 70
los Output Short-circuit Current mA
Tamp =25 °C 10 30 45
+ Vopp | Output Voltage Swing v
Tamp =25°C RL =10 kQ 12 135
RL= 2kQ 10 13
Trmn 2 Tamb 2 Tmax F‘L = 2kQ 10
RL = 10 kQ 12
Svo Slew Rate (V, =+ 10 VR, =2 kQ Vrus
Ci <100 pF, Tamp =25 °C, unity gain} 0.45 07
tr Rise Time and Fall Time us
t (Vo =+20mV, R =2 kQ, C_ <100 pF 0.18
Tamp =25 °C. unity gain) 0.18
Kov Overshoot (V, =+ 20 mV, R =2 kQ %
CL 2100 pF. Tamp =25 °C. unity gain) 10
Z Input Impedance, Tamp =25 °C 03 1 MQ
Zo Output Impedance. Tymp =25 °C 75 Q
SGS-THOMSON 310
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MC3303-MC3403-MC3503

ELECTRICAL CHARACTERISTICS (continued)

MC3303, MC3403, MC3503
Symbol Parameter - Unit
Min. Typ. Max.
Bom Power Bandwidth (R, =2 kQ, C_ = 100 pF 9 kHz
Ay =1, Tamp =25°C, Vg =2 Vp, THD €5 %)
B8 Unity Gain Bandwidth MHz
(Vo =10 mV, R. =2 kQ, C_ €100 pF, Tamp =25 °C. 1
unity gain)
GBP Gain Bandwidth Product MHz
(Vo =10mV, A_ =2 kQ, C_ <100 pF, f = 100 kHz, 08 1 1.6
Tamp =25 °C)
THD Total Harmonic Distortion %
(f=1kHz, A, =20dB, R =2 kQ, Vo =2 Vpp
CL <100 pF. Tamp =25 *C) 0.02
Vi Equivalent Input Noise Voltage nvivHz
(f =1 kHz, Rq =100 Q) 43
&m Phase Margin 60 Degrees
DVio Input Offset Voftage Drift uvs<C
Tmm < Tamb < Tma)l 10
Dlio Input Offset Current Drift pA/iC
Tmin < Tamb < 25°C 50
Voi1/Vg2 | Channel Separation 120 dB

ELECTRICAL CHARACTERISTICS (continued)
Vee™ =5V, Ve~ = Ground (unless otherwise specified)

MC3303, MC3403, MC3503 :
Symbol Parameter Unit

Min, Typ- Max.
Vio Input Offset Voltage (Rs < 10 kQ) mv
Tamp =25 °C 1
Tmln S Tamb S Tmax
lo Input Offset Current nA
Tamp =25 °C 2 20
Tmm < Tamb < Tmax 40
s Input Bias Current nA
Tamb = 25 °C 40 100
Tmin € Tamb < Tmax 200
Avp Large Signal Voltage Gain vimv
(Vo =+ 10 V, R_ =2 kQ)

Tamn =25 “C 10 200

Trin < Tamo € Tmax S
SVR Supply Voltage Rejection Ratio ' dB
(Rg < 10 kQ)

Tamo =25 °C 77 90

vaﬂ < Tamn < Tma( 77
lco Supply Current (all amp, Vo =0 V) 25 4 mA

Vope Output Voltage Range (R = 10 kQ) Vee™ Veet
+5VsVge<+30V -17V -15V

o wm
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MC3303-MC3403-MC3503

CIRCUIT DESCRIPTION

The MC3403 is made using four internally compen-
sated, two-stage operational amplifiers. The first
stage of each consists of differential input devices
Q24 and Q22 with input buffer transistors Q25 and
Q21 and the differential to single ended converter
Q3 and Q4. The first stage performs not only the first
stage gain function but also performs the level shif-
ting and transconductance reduction functions. By
reducing the transconductance a smaller compen-
sation capacitor (only 5 pF) can be employed, thus
saving chip area.

The transconductance reduction is accomplished
by splitting the collectors of Q24 and Q22. Another
feature of this input stage is that the input common-
mode range can include the negative supply of

TYPICAL PERFORMANCE CURVES

ground. in single supply operation, without satura-
tion either the input devices or the differential to sin-
gle-ended converter.

The second stage consists of a standard current
source load amplifier stage. The output stage is uni-
que because it allows the output to swing to ground
in single supply operation and yet does not exhibit
any crossover distortion in split supply operations.
This is possible because class AB operation is utili-
zed.

Each amplifier is biased from an internal voltage re-
gulator which has a low temperature coefficient thus
giving each amplifier good temperature characteri-
stics as well as excellent power supply rejection.

5 V/div.

20 ps/div.

E88MC3303-08

0.5 V/div,

50 nVidiv.

L W Y e S Nt

E8BMC3303-06

APPLICATION INFORMATION
VOLTAGE REFERENCE

WIEN BRIDGE OSCILLATOR

Vierr - 1 Ve

For to -1 kHr
R 16 kQ
€ 001 4F
Vo = 1 VCC
2 ~ EBBMC2303-08
E88MC3303-07 3
5110
c SGS-THOMSON
Y/ ucroeLzcTRORICE
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MC3303-MC3403-MC3503

APPLICATION INFORMATION (continued)

HIGH IMPEDANCE DIFFERENTIAL AMPLIFIER

COMPARATOR WITH HYSTERESIS

¢ 01" 37

4

A1

eg-C(1 + a + b)lep - ey)

EB8MC3303-02

Hysteres.,

]

R2
Vau
v R1 N v
liefl 14 o
IMC3403
vV, o———o1 Vo v
oL

v N Al
L aienz Mor Vienl
R1
v

H’in‘ v, Vv, I
A1+ R2 "OH oL

'
T
1
i

VIL

Vicen

VIH

¢V(m”

m T m vaz Vor ~ Vienl * Vies

EBBMC3303-10

BI-QUAD FILTER

1
Viret - 5 Vec
1
f
R O 2:re
100 k&2
1} R1 QR
€ 1 [of Al
Az Top
100 kst .
- — A3 ~ A2
c1 1oc
OViren For fp 1 kH/
[o] O c -0
1 Bandpass output A3 Tref)
A\ (3 Tge !
{ret) Rl 8l
R2 T !
A O] c1
A - 160 &2 O F————O Notch output
C 0.001 kF
RY: 16MQ 5 where Tgp  Center frequency gain
R2 - 1.6 M} Vit TN - Passband natch gain
R3 - 1.6 M12 i
EB8MC3303-11
610 ‘—' SGS-THOMSON
’ MICROELECTROMICS
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MC3303-MC3403-MC3503

APPLICATION INFORMATION (continued)

FUNCTION GENERATOR
' R2
Viren) - % Vee Triangle wave output ° 2
Vren) O

b O Square wave output

E88MC3303-12

MULTIPLE FEEDBACK BANDPASS FILTER

I Vee
c
R1 < 8
e] o y
——{—0¢0
Co
R2 i cg - 10C

1
{ref) Vien = 3 Vee

£88MC3303-13
Given fo = Center frequency choose values fo, Cthen: R3 = Q_

[1foC
A{fo) = Gain at center frequency
R3
R1= -
2A (fo)
R2 = FZH R5
4Q°R1- R5

For less than 10 % error operational amplifiers
% < 0.1 where fo and BW are expressed in Hz

If source impedance varies. filtter may be preceded with voltage follower buffer to stabilize filter parameters.

-THOMS 7110
L7 e NS
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MC3303-MC3403-MC3503

TYPICAL PERFORMANCE CURVES

LARGE SIGNAL OPEN LOOP VOLTAGE GAIN {dB}

OPEN LOOP FREQUENCY RESPONSE

POWER BANDWIDTH

I TTTIT

11T

+15V |l
Vo

715v§‘:““'

-4t 4t

T 17T ——rr 30
20T I vdc-+15v
U 1 Vee - 18V 251 -
™~ Y Tamb +25°C s
80 | L]y 5 20
N
60 N | 2 151
u ™ g
4011 T . q +H L
2
™NY a -
20 i £ S
N o
ob4 HH i a2l 0
~20 ~5
109 100 102 10° 10t 10° 10f 103

FREQUENCY (Hz)

E88MCAI303-14

FREQUENCY {Hz)

OUTPUT SWING VERSUS SUPPLY VOLTAGE

— T oy =+ 26°C
£ sl |- aon = 5
>
= —t g
2 S v —
4 /1
« 20 4 —
K] ]
= /
8
> 10— 1+— — - —+—+ 1T
5 / 1
o 0 A

0 2 4 6 8 10 12 14 16 18 20

Vi AND VG POWER SUPPLY VOLTAGES

&7

SGS-THOMSON
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MC3303-MC3403-MC3503

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC DIP OR CERDIP

I3 e e e e e e=254 - B:3max.
=1 i 12)
Y N .
o1 |
r } 1|457
5.08 max.| | ' 1 \ mex
L) AHIHH
PAVAVAVAUE YAV S
A 0.2
31 0.38 1.77 max. 0.3
39 0.508
14 8
MMM mm:
Dotum — (1) Nomnal davension
[/ {2) True geometrcal posiion
Or
o]
gt JrroTIryLn
! ’
19.9mox. 6.3
m 1 4 PINS
20 PINS - TRICECOP (LCC)
8.74 | 1.86 max.
27 9.04 ']
14 18
13 . 19
|
Output n?1
o o )
2,16
0.64
9 3
8 4
e=127 e e e e Datum 8.74
9.04
Zu PINS
SGS-THOMSON 10
57 555
7’ MICROELECTRONICS
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MC3303-MC3403-MC3503

PACKAGE MECHANICAL DATA (continued)
14 PINS — PLASTIC MICROPACKAGE (SO)

e=1.27|,e'ere'e’e'e|

0.185

0.265

o 0:63
max. 0.4
j E ARBAAAl
Tl
59 EX 0.
6.2 4.0 0.2
1 7 l
HEHHHUY R
Dalum/ 0.35 0.4
Q.45 min,
8.55 1.75max.
8.75
14 PINS
1010 LNy SGS-THOMSON
’I MICROELECTRCRITS
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