KA324

ELECTRONICS Industrial

OUAD OPERATIONAL AMPLIFIERS

14 DIP
The KA224 series consists of four independent, high gain, internally

frequency compensated operational amplifiers which were designed

specifically to operate from a single power supply over a wide voltage

range.

Operation from split power supplies is also possible so long as the diff-

erence between the two supplies is 3 volts to 32 volts.

voltage.

Application areas include transducer amplifier, DC gain blocks and all

the conventional OP amp circuits which now can be easily implemented 14 SOP

in single power supply systems.

FEATURES

* Internally frequency compensated for unity gain

¢ Large DC voltage gain: 100dB

¢ Wide power supply range: KA224/A, KA324/A: 3V 32V (or + 1.5 ~ 15V)
KA2902: 3V~26V (or +1.5V~13V)

* Input common-mode voltage range includes ground

¢ Large output voltage swing: OV DC to Ve -1.5V DC

» Power drain suitable for battery operation.

ORDERING INFORMATION

BLOCK DIAGRAM Device | Package | Operating Temperature
KA324 14 DIP
KA324A 0 70
~+

KA324D 14 SOP

KA324AD

xi:’\ 14 DIP

KA224D -25 ~+85T
14 SOP

KA224AD

KA2902 14 DIP

KAZ902D 14 SOP -40 ~ + 85T
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ELECTRONICS

KA324
Industrial

ABSOLUTE MAXIMUM RATINGS

Characteristic Symbol| KA224/KA224A KA324/KA324A KA2902 Unit
Power Supply Voltage Vee +180r 32 +180r 32 +13 0r 26 \
Differential Input Voltage Vipirn 32 32 26 v
Input Voltage Vi 03to+32 0.3 10 +32 -0.3t0 +26 v
Output Short Circuit to GND 3 . .
Continuous Continuous Continuous
Vee < 15V T4=25T (One Amp)
Power Dissipation Po 570 570 570 mV
Operating Temperature Range Toer -25~+85 0~+70 -40~ + 85 T
Storage Temperature Range Tste -65 ~ + 150 -65~+ 150 65~ + 150 T
ELECTRICAL CHARACTERISTICS
(Vee=5.0V, Vge=GND, Ta=257T, unless otherwise specified)
) Symbol . KA224 KA324 KA2802 .
Characteristic ymbo Test Conditions Min| Typ |[Max]| Min] Typ |Max| Min | Typ |Max| UMt
Input Offset Voltage Vio Vou = 0V1o Vee = 1.5V 15|50 15|70 15|70] mv
Vo(p)= 1.4V, Rs =0Q
Input Offset Current lio 2.0] 30 3.0 50 3.0 50 nA
Input Bias Current Isias 40 {150 40 {250 40 [250 nA
Input Common-Mode Vee = 30V Vee Vee Vee
Viw 0 o] 1] \Y
Voltage Range (Vec = 26V for KA2902) -1.5 -1.5 -15
Ry = % Vec = 30V (all Amps) 10| 3 10] 3 10} 3 mA
Supply Current = o =
PPy loc | Ru= = .Vec=5V (all Amps) o7|12| |o7]12| |o7|12| ma
(Vec = 26V for KA2902)
Large Signal Gy Vee = 15V, R = 2KQ 50 |100 25 {100 100 VimV
Voltage Gain Vor = 1V to 11V
v Vee = 30V RL=2KQ | 26 26 22 \"
Qutput Voltage Swing o V=26V for 2902 Ry=10KQ | 27 | 28 27 | 28 231 24 \
Vouy |Vee =5V, Ri210KQ 5 |20 5|20 5 {100 mv
Common-Mode
Rejection Ratio CMRR 70| 85 65| 75 50| 75 dB
Power Supply
RR 100
Rejection Ratio PS 65 |100 65 { 101 50 [100 dB
Channel Separation CS f = 1KHz to 20KHz 120 120 120 dB
Short Circuit to GND Ise 40 { 60 40 | 60 40 | 60 mA
V[(;) = 1V, V|(.) =0V
| 20| 40 201 40 20 | 40 mA
SOURCE Vcc = 15V, Vo(p) =2V
Output Current Vien = OV, Vi = 1V 10|13 10/ 13 10|13 mA
ISINK Vcc = 15V, Vo(p) =2V
V|(¢) = OV, V|(.) =1V
12| 45 12| 45
Ve = 15V Vo, = 200mV A
Differential Input
V, v
Voltage Vioirr) Vee Vee cc
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KA324

ELECTRONICS Industrial

ELECTRICAL CHARACTERISTICS

(Vee = 5.0V, Vee = GND, unless otherwise specified)

The following specification apply over the range of -25°C < Ta<+ 85C for the KA224; and the 0°C < To,<+70TC for the
KA324 ; and the - 40C < To<+85C for the KA2902

KA224
Characteristic Symbol Test Conditions KA324 KA2509 Unit
Min |Typ |Max |Min| Typ {Max |Min | Typ |Max
Input Offset Voltage Vo  |Viom=0VioVee=1.5V 7.0 9.0 100| mv
Vo(p) =14V, Rs= 0Q2
:;2;' OffsetVoltage | \y, AT 7.0 7.0 7.0 pvIT
Input Offset Current lio 100 150 200 nA
In;?ut Offset Current AlAT 10 10 10 pAIC
Drift
Input Bias Current laias 300 500 500 nA
Input Common-Mode View Vee = 30V o Vee 0 Vee 0 Vee v
Voltage Range (Vee= 26V for LM2902) -2.0 -2.0 -2.0
Large Signal Voltage Gy Vee = 15V, RL=2.0KQ2 25 15 15 VimV
Gain Vo = 1V 1o 11V
v Vee = 30V Ry = 2KQ 26 26 22 Vv
Qutput Voltage Swing o Vee =26V for 2902 |R, = 10KQ | 27 { 28 271 28 23124 Vv
Vou |Vec =5V, R =10KQ 5 ]2 5 |20 5 [100| mVv
lsovrce | @~ TV: Vip=0V 10 { 20 10 20 10 | 20 mA
Vcc = 15\/, Vo(p)= 2V
Qutput Current Vio = OV Vs = 1V
I H =0V, Vi = A
SINK Vee = 15V, Vo, = 2V 10113 5] 8 5 8 m,
Differential Input
v ney Vioirsy Vee Vee Vee v
oltage
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KA324
ELECTRONICS Industrial

ELECTRICAL CHARACTERISTICS
(Vec=50V, Vee = GND, TA=25C, unless otherwise specified)

e KA224A KA324A N
Characteristic Symbol Test Conditions - - Unit
Min | Typ [Max | Min | Typ | Max
VCM =0Vto Vcc =1.5V
0|30 15} 30 v
Input Offset Voltage Vio Vo = 14V, Re = 0 1 m
Input Offset Current ho 2 |15 30} 30 nA
Input Bias Current Inias 40 | 80 40 | 100 nA
Input Common-Mode Vee Vee
Voitage Range Vi, Vee =30V -1.5 -1.5
Vee = 30V 15| 3 15| 3 mA
Supply C t (All Amps] )
upply Current (All Amps) C Vee=5v 0712 07 12| mA
Large Signal Voltage Gain Gy |Vee=1V.RL=2ZKQ 50 | 100 25 | 100 VimV
Vo(p) =1Vio 11V
v Vee = 30V R =2KQ | 26 26 Y
Output Voltage Swing O Wec=26Vfor2002 [R = 10KQ | 27 | 28 27 | 28 v
Vouy {Vec =5V, RL=10KQ 5|20 5| 20 mv
Common-Mode Rejection Ratio | CMRR 70 | 85 65 | 85 dB
Power Supply Rejection Ratio PSRR 65 1100 65 | 100 dB
Channel Separation CS f = 1KHz to 20KHz 120 120 dB
Short Circuit to GND Isc 40 | 60 40 | 60 mA
V|(+) = 1V, V|(.)= ov
20 | 40 A
‘sougcg Vcc =15V 20 40 m
V|(+) = OV, V](.) =1V
Output Ci t 10 | 20 10 | 20 A
utput Curren | Vee = 15V, Vo = 2V m
SINK
V|(+) =0v, V|(.) =1V
12 | 50 12 | 50 A
Ve = 15V, Vo, = 200mV H
Differential Input Voltage Vipirp Vee Vee v
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ELECTRONICS

KA324

Industrial

ELECTRICAL CHARACTERISTICS

(Vee = 5.0V, Vee = GND, unless otherwise specified)

The following specification apply over the range of -25TC < Ta<+85C for the KA224A; and the 0T <Ta< +70T

for the KA324A
Characteristic Symbol Test Conditi KAZ24A KA3Z4A i
ymbol est Conditions Min | Typ | Max | Min | Typ | Max Unit
Input Offset Voltage Vio Vew = 0Vto Vee = 1.5V 4.0 5.0 mv
Vo(p) =14V,Rs=0Q
Input Offset Voltage Drift AVI/AT 70 | 20 70| 30 uvic
input Offset Current lio 30 75 nA
Input Offset Current Drift AlJ/AT 10 | 200 10 | 300 pAIT
Input Bias Current Ipias 40 | 100 40 | 200 nA
Input Common-Mode Vee Vee
Vi Vee = 30V 0 0 \
Voltage Range '® ce -2.0 -2.0
Large Signal Voltage Gain Gy Vee = 15V, R 2 2.0KQ 25 15 Vimv
R =2KQ | 26 26
) Voo =30V |— v
Output Voltage Swing Vop-py R.=10KQ | 27 | 28 27 | 28
Vee =5V, RL<10KQ 5 20 5 20 mA
Isource Vim=WV.Vio =0V | 45 1 50 10 | 20 mA
Output Current Vee = 15V
r
v | V=V Vip =1V 5 | g 5 | s mA
SINK VCC =15V
Differential Input Voltage Viorrp Vee Vee v
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Fig. 1 INPUT VOLTAGE RANGE Fig. 2 INPUT CURRENT
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Fig. 8 VOLTAGE FOLLOWER PULSE
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Dimensions in Milimeters
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Dimensions in Milimeters/inches
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