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■ HIGH GAIN BANDWIDTH PRODUCT : 
25MHz

■ HIGH SLEW RATE : 15V/µs

■ SINGLE OR DUAL SUPPLY OPERATION :
3V TO 30V (±1.5V to ±15V)

■ LOW VOLTAGE NOISE : 14nV/√Hz

■ NO PHASE INVERSION

■ ESD TOLERANCE : 2kV

■ LATCH-UP IMMUNITY

■ SPICE MACROMODEL INCLUDED IN THIS 
SPECIFICATION

DESCRIPTION 

TheTSH24 is a quad bipolar operational amplifier
offering a single supply operation from 3V to 30V
with very good performances : medium speed
(25MHz), unity gain stability and low noise.

The TSH24 is therefore an enhanced replacement
of standard dual operational amplifiers.

     

ORDER CODE    

N = Dual in Line Package (DIP)
D = Small Outline Package (SO) - also available in Tape & Reel (DT)

PIN CONNECTIONS (top view)     

Part Number Temperature Range
Package
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TSH24I -40°C, +125°C • •
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ELECTRICAL CHARACTERISTICS
VCC

+ = 15V, Vcc
- = -15V, Tamb = 25°C (unless otherwise specified)    

Symbol Parameter Min. Typ. Max. Unit

Vio

Input Offset Voltage (Vic = 0V, Vo = 0V) 

Vcc+ = +15V, Vcc- = -15V
Tmin ≤ Tamb ≤ Tmax 

Vcc+ = +5V, Vcc- = 0V

2.5
3.5
2.5

mV

∆Vio Input Offset Voltage Drift (Vic = 0V, Vo = 0V, T = -40, +85°C) 2 µV/°C

Iio Input Offset Current (Vic = 0V, Vo = 0V) 3 65 nA

Iib Input Bias Current (Vic = 0V, Vo = 0V) 100 650 nA

Vicm Common Mode Input Voltage Range Vcc- to 
Vcc+-1.8

V

Avd
Large Signal Voltage Gain (RL = 2kΩ, Vo = 0V to +10V

Tmin ≤ Tamb ≤ Tmax 
32
20

100 V/mV

±Vopp

Output Voltage Swing (Vid = ±1V)

Vcc+ = +15V, Vcc- = -15V     RL = 2kΩ  VOH  
                                                               VOL
                                              RL =10kΩ  VOH  
                                                                VOL

Vcc+=+5V, Vcc-=0V                RL = 2kΩ  VOH  
                                                                 VOL

13.4

13.4

3.7

13.9
-13.9

14
-14.7

0.15

-13.5

-14.1

0.2

V

Io
Output Short Circuit Current

(Vid = ±1V, Vo = 0V)                Source
                                                Sink

25
25

37
37

mA

CMR Common Mode Rejection Ratio (Vic = -15V to +13.2V) 80 100 dB

SVR
Supply Voltage Rejection Ratio

Vcc+/Vcc- = +15V/-15V to +5V/-5V 90 105
dB

Icc

Supply Current (Vo = 0V, no load, each amplifier)

Vcc+ = +15V, Vcc- = -15V
Tmin ≤ Tamb ≤ Tmax

Vcc+=+5V, Vcc-=0V 

2.15 2.75
3

2.75

mA

SR
Slew Rate
(Vi = -10V to +10V, CL = 100pF, RL = 2kΩ, AV = +1) 8 15

V/µs

GBP Gain Bandwith Product (f = 100kHz, RL = 2kΩ, CL = 100pF) 17 25 MHz

B Unity Gain Bandwith (Open loop) 5 MHz

∅m
Phase Margin                                    RL = 2kΩ

                                                   RL = 2kΩ, CL = 100pF
50
40

Degrees

en Equivalent Input Noise Voltage (Rs = 100Ω, f = 1kHz) 14

Vo1/Vo2 Channel Separation (f = 20Hz to 20kHz) 120 dB

THD
Total Harmonic Distortion
(Vcc = ±15V, f = 1kHz, AVCL = 20dB, RL = 600Ω, Vo = 3Vrms) 0.003

%

nV

Hz
------------
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PACKAGE MECHANICAL DATA
14 PINS - PLASTIC DIP               

Dim.
Millimeters Inches

Min. Typ. Max. Min. Typ. Max.

a1 0.51 0.020

B 1.39 1.65 0.055 0.065

b 0.5 0.020

b1 0.25 0.010

D 20 0.787

E 8.5 0.335

e 2.54 0.100

e3 15.24 0.600

F 7.1 0.280

i 5.1 0.201

L 3.3 0.130

Z 1.27 2.54 0.050 0.100
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Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from
its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information
previously supplied. STMicroelectronics products are not authorized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.
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PACKAGE MECHANICAL DATA
14 PINS - PLASTIC MICROPACKAGE (SO)                

Dim.
Millimeters Inches

Min. Typ. Max. Min. Typ. Max.

A 1.75 0.069

a1 0.1 0.2 0.004 0.008

a2 1.6 0.063

b 0.35 0.46 0.014 0.018

b1 0.19 0.25 0.007 0.010

C 0.5 0.020

c1 45° (typ.)

D (1) 8.55 8.75 0.336 0.344

E 5.8 6.2 0.228 0.244

e 1.27 0.050

e3 7.62 0.300

F (1) 3.8 4.0 0.150 0.157

G 4.6 5.3 0.181 0.208

L 0.5 1.27 0.020 0.050

M 0.68 0.027

S 8° (max.)
Note : (1) D and F do not include mold flash or protrusions - Mold flash or protrusions shall not exceed 0.15mm (.066 inc) ONLY FOR DATA BOOK.
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