
r = T  S G S - T H O M S O N  T E B 4033
^ 7 #  K M i U I C T M K S  T E F 4033 - T E C 4033

BIPOLAR QUAD OPERATIONAL AMPLIFIERS

■ LOW DISTORTION RATIO
■ LOW NOISE
■ VERY LOW SUPPLY CURRENT
■ LOW INPUT OFFSET CURRENT
■ VERY LOW INPUT OFFSET VOLTAGE
■ LARGE COMMON-MODE RANGE
■ HIGH GAIN
■ HIGH OUTPUT CURRENT
.  GAIN-BANDWIDTH PRODUCT : 2.5 MHz
■ TEMPERATURE DRIFT : 2 uV/ C
■ LONG TERM STABILITY : 8 pV/YEAR

(for Tamb^ 50 C)
■ THE TEB4033 AND TEF4033 ARE PIN TO PIN 

REPLACEMENT OF THE LS404C AND LS404 
RESPECTIVELY

DESCRIPTION
The TEB4033. TEF4033 and TEC4033 are high 
performance quad-operational amplifiers intended 
for active filter applications. The internal phase com
pensation allows stable operation as voltage follo
wer in spite of their high gain-bandwidth products. 
The circuits present very stable electrical characte
ristics over the entire supply voltage range.

ORDER CODES

Part
Number

Tem perature
Range

Package
N D GC

TEB4033 0 °C to + 70 °C • •
TEF4033 -  40 °C to + 105 °C • •
TEC4033 -  55 °C to + 125 °C •

Examples : TEB4033N. TEC4033GC

PIN CONNECTIONS (top views)

DIP14/CERDIP14 
S014

O u tp u t 1 

In verting  inp u t 1 

N on inve rtin g  inp u t 1

vcc
N on inve rting  inp u t 2 

Inverting  inp u t 2 

O u tpu t 2

LCC20

] O u tp u t 4

13 ] Inverting  inp u t 4

3 12 ] N on inve rting  inp u t 4

4 11 ] V CC 1
10 ] N on inve rtin g  in p u t 3 2

6 9 1 Inverting  in p u t 3 3

8 b
O u tpu t 3 4

i f 2 T / 0 1 9 J

r b 1 7S
>
^  /  

5 s
C £ 10 1 T 1 2 1 3 J

6  - Vcc 
7 - N C

8 - Non-inverting input 2
9 - Inverting input 2 

10 - Output 2

11 - NC
12 - Output 3
13 - Inverting input 3
14 - Non-inverting input 3
15- NC
1 6 -  Vcc

17- NC
18 - Non-inverting input 4
19 - Inverting input 4
20 - Output 4
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TEB4033-TEF4033-TEC4033

ABSOLUTE MAXIMUM RATINGS

S y m b o l P a r a m e te r V a lu e Uni t

Vcc Supply Voltage ± 18 V

V, Input Voltage ± Vcc V

V ID Differential Input Voltage ± (Vcc -1) V

Ptot Power Dissipation mW
TEB4033D, TEF4033D 400
TEB4033N, TEF4033N 665
TEC4033GC 665

T  o p e r Operating Free-air Temperature Range °C
TEB4033 0 to + 70
TEF4033 -  40 to + 105
TEC4033 -  55 to + 125

■ stg Storage Temperature Range -  65 to + 150 °C

BLOCK DIAGRAM

C a s e O u tp u ts In v e r t i n g
In p u ts

N o n - in v e r t in g
In p u ts Vcc Vcc N. C.

DIP14  
C E R D IP 1 4  
S O I  4

1, 7 
8, 14

2, 6 
9, 13

3, 5 
10, 12 4 11

LCC20 2, 10 
12, 20

3, 9 
13. 19

4. 8 
14, 18 6 16 *

• LCC20 : Other pins are not connected.
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TEB4033-TEF4033-TEC4033

ELECTRICAL CHARACTERISTICS
Vcc = ± 15 V (unless otherwise specified) 
TEC 4033: -  55 < Tamb < + 125 °C  
TEF4033: -  40 < Tamb < + 105 °C 
TEB 4033 : 0 < Tamb < + 70 °C

T E B  4 0 3 3  
T E F  4 0 3 3

S y m b o l P a r a m e t e r T E C  4 0 3 3 U n i t

M in. T yp . M ax.

Vio Input Offset Voltage 
T amb = 25 °C (Rs < 10 k£J) 0.3 1

mV

Tmin ^ Tamb ^ Tmax 3

o>Q

Input Offset Voltage Drift 2 pV/°C

ho Input Offset Current 
Tamb = 25 °C 5 20

nA

Tmin — Tamb — Tmax 40

I IB Input Bias Current 
Tamb -  25 °C 50 100

nA

T min — T amb — T max 200

AVd Large Signal Voltage Gain 
(Rl =2 kQ, V0 =±  10 V) 
Tamb — 25 °C 100 300

V/mV

Tmin — Tamb — Tmax 100
SVR Supply Voltage Rejection Ratio 

DVCC from ± 15 V to ± 4 V 
Tamb = 25 °C 100 110

dB

T min — T amb — T max 100

Ice Supply Current, all Amp, no Load 
Tamb = 25 °C 2 3

mA

Tmin — Tamb — Tmax 4

V, Input Voltage Range 
Tamb = 25 °C -  12 + 12 V

CMR Common Mode Rejection Ratio 
(Rs < 10 kQ, Vi =± 10 V)
Tamb = 25 °C 100 110

dB

T min — T amb — T max 100
I os Output Short-circuit Current 

Tamb = 25 °C 10 23 40
mA

Tmin -  Tamb — Tmax 10 40

-  V0pp Output Voltage Swing
Tamb = 25 ° C RL = 2 kO 13 14

V

T min — T amb — T max Rj_ = 2 kQ 12
V cc  = ± 4 V, Rl = 2 kQ 2.8 3
Vcc = ± 6 V, Rl = 600 n 4.6

Sv0 Slew-rate (V, = ± 10 V, RL = 2 kQ CL < 100 pF, Tamb = 25°C, 
unity gain) 0.6 1 3 V/ps

GBP Gain Bandwidth Product
(f = 100 KHz, Tamb =25 °C, V,N =10 mV, RL =2 k£2, 
CL = 100 pF)

1.8 2.5 3.2 MHz

Ri Input Resistance (Tamb = 25 °C) 1 MG

7  SGS-THOMSON
“ • / #  M Cm iUCinM M CS
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TEB4033-TEF4033-TEC4033

ELECTRICAL CHARACTERISTICS (continued)

S y m b o l P a r a m e te r

T E B  4 0 3 3  
T E F  4 0 3 3  
T E C  4 0 3 3 U n i t

M in . T yp . M ax.

THD Total Harmonic Distortion 0.008 0.05 %
(f = 1KHz, Av =20 dB, RL =2 kQ
CL < 100 pF, Tamb = 25 °C, V0 = 2 Vpp)

v „ Equivalent Input Noise Voltage
(f = 1 KHz)
Rs =50 n 8 15 nV/VHz
Rs = 1 kQ 10
Rs = 10 kfi 18

CLQ.O>

Large Signal Voltage Swing 26 28 v
Rl =10 k£2, f = 10 KHz

cpM Phase Margin 45 Degrees

< 0 < 0 Channel Separation 100 120 dB

l CC (M A)

TEM P (°C )

SUPPLY C U R R E N T  VS. A M B IE N T  TEM PER ATU R E E88TEB4033-02

r z 7  SCS-THOMSON
^ 7 #  M M Km JilBm m m *
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TEB4033-TEF4033-TEC4033

Ice <MA)

SUPPLY C U R R E N T VS. SUPPLY V O LTA G E E88TEB4033-03

TFMP (°C )

OFFSET V O LT A G E  VS. A M B IE N T  TEMPERATURE

E88TEB4033-04

r z r z  SCS-THOMSON
^ 7 #  MCSMfflUSCTWBMie*
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TEB4033-TEF4033-TEC4033

NOISE (nV /N /H z)

FREQ . (Hz)

T O T A L  INPU T NOISE VS. FR EQ UENCY E 88TEB4033-05

GBP (M H z)

G A IN  B A N D W ID T H  P R O D U C T VS. F R E Q U E N C Y E88TEB4033-06

r= Z  SGS-THOMSON 
“ •7# Mia8®®L®CT«©IMG®
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TEB4033-TEF4033-TEC4033

G A IN  (DB)

FR EQ . (kH z)

BODE PLO T E 88TEB4033-07

TYPICAL APPLICATION

LOW PASS FILTER

E88TEB4033-08

toe = 2 7t fc, with fc = cutt-off frequency 

\  = damping factor

Vo

Vi 1 + 2 ^ -
COc CDc

[Z T  SGS-THOMSON
* 7 #  NKflOajetMHOeS
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TEB4033-TEF4033-TEC4033

PACKAGE MECHANICAL DATA

14 PINS-PLASTIC DIP OR CERDIP

r= 7  SCS-THOMSON
“ ■7# h c m m u c iiim k s

8 9



TEB4033-TEF4033-TEC4033

20 PINS-TRICECOP (LCC)

20 Outputs

SGS-THOMSON
HUCMEUscniiHncs
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