Philips Semiconductors

Product specification

Low power quad op amps

LM124/224/324/324A/

SA534/LM2902

DESCRIPTION

The LM124/SA534/LM2902 series consists of four independent,
high-gain, internally frequency-compensated operational amplifiers
designed specifically to operate from a single power supply over a
wide range of voltages.

UNIQUE FEATURES

In the linear mode, the input common-mode voltage range includes
ground and the output voltage can also swing to ground, even
though operated from only a single power supply voltage.

The unity gain crossover frequency and the input bias current are
temperature-compensated.

PIN CONFIGURATION

D, F, N Packages

N/
@ 13 | JINPUT 4
12 | +INPUT 4

11 | GND

10 | +INPUT 3
-INPUT 2 | 6 % @ 9 | -INPUT 3
OUTPUT 2 | 7 8 | OUTPUT 3

FEATURES

® nternally frequency-compensated for unity gain ToPvIEW SLO0065

® | arge DC voltage gain: 100dB Figure 1. Pin Configuration

® Wide bandwidth (unity gain): 1MHz (temperature-compensated)

® Wide power supply range Single supply: 3Vp¢ to 30Vp¢ or dual

supplies: £1.5Vp¢ to #15Vp¢
® Very low supply current drain: essentially independent of supply
voltage (1mW/op amp at +5Vpc)

® [ ow input biasing current: 45nApc (temperature-compensated)

® [ ow input offset voltage: 2mVp¢ and offset current: 5nApg

® Differential input voltage range equal to the power supply voltage

® |Large output voltage: 0Vpc to Vee-1.5Vpg swing

ORDERING INFORMATION

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #

14-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C LM124N S0T27-1
14-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C LM124F 0581B
14-Pin Plastic Dual In-Line Package (DIP) -25°C to +85°C LM224N SOT27-1
14-Pin Ceramic Dual In-Line Package (CERDIP) -25°C to +85°C LM224F 05818
14-Pin Plastic Small Outline (SO) Package -25°C to +85°C LM224D SOT108-1
14-Pin Plastic Dual In-Line Package (DIP) 0°C to +70°C LM324N SOT27-1
14-Pin Ceramic Dual In-Line Package (CERDIP) 0°C to +70°C LM324F 0581B
14-Pin Plastic Small Outline (SO) Package 0°C to +70°C LM324D SOT108-1
14-Pin Plastic Dual In-Line Package (DIP} 0°C to +70°C LM324AN S0OT271
14-Pin Plastic Small Outline (SO) Package 0°C to +70°C LM324AD SOT108-1
14-Pin Plastic Dual In-Line Package (DIP) -40°C to +85°C SA534N SOT27-1
14-Pin Ceramic Dual In-Line Package (CERDIP) -40°C to +85°C SAS34F 0581B
14-Pin Plastic Small Outline (SO) Package -40°C to +85°C SA534D SOT108-1
14-Pin Plastic Small Qutline (SO) Package -40°C to +125°C LM2902D SOT108-1
14-Pin Plastic Dual In-Line Package (DIP) -40°C to +125°C LM2902N SOT27-1
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Philips Semiconductors

Product specification

Low power quad op amps

LM124/224/324/324A/
SA534/LM2902

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 32 orx16 Vbc
ViN Differential input voltage 32 Vpe
ViN Input voltage -0.3to +32 Vpc
p Maximum power dissipation,
D Tp=25°C (still-air)?!
N package 1420 mwW
F package 1190 mwW
D package 1040 mw
Output short-circuit to GND one amplifier? ]
Voe<15Vpe and Tp=25°C Continuous
In Input current (Vn<-0.3V)3 50 mA
Ta Operating ambient temperature range
LM324/A 0to +70 °C
LM224 -25 to +85 °C
SA534 -40 0 +85 °C
LM2902 -40to +125 °C
LM124 -55to +125 °C
Tsta Storage temperature range -65 to +150 °C
TsoLb Lead soldering temperature (10sec max) 300 °C
NOTES:
1. Derate above 25°C at the following rates:
F package at 3.5mW/°C
N package at 11.4mW/°C
D package at 8.3mW/°C

2. Short-circuits from the output to Vgc+ can cause excessive heating and eventual destruction. The maximum output current is approximately
40mA, independent of the magnitude of Vgc. At values of supply voltage in excess of +15Vp¢ continuous short-circuits can exceed the
power dissipation ratings and cause eventual destruction.

3. This input current will only exist when the voltage at any of the input leads is driven negative. It is due to the collector-base junction of the
input PNP transistors becoming forward biased and thereby acting as input bias clamps. In addition, there is also lateral NPN parasitic
transistor action on the IC chip. This action can cause the output voltages of the op amps to go to the V+ rail (or to ground for a large
overdrive) during the time that the input is driven negative.
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Philips Semiconductors

Product specification

Low power quad op amps SA534/L M2902
DC ELECTRICAL CHARACTERISTICS
Vee=5V, Ta=25°C uniess otherwise specified.
LM124/LM224 LM324/SA534/LM2902
SYMBOL PARAMETER TEST CONDITIONS - n UNIT
Min Typ Max Min Typ Max
v Offset voltage! Rg=0Q +2 5 +2 +7 v
o8 setvotiage Rg=0Q, over temp. +7 +9 m
AVpg/AT | Temperature drift Rg=0Q, over temp. 7 7 uv/eGc
\ Inbut current? Iin(+) of Iin(-) 45 150 45 250 A
BIAS P lin(+) or (), over temp. 40 300 40 500
Alglag/AT | Temperature drift Over temp. 50 50 pA/rC
In(#)-IinG) +3 +30 +5 +50
A
los Offset current n(#)-IN(), over temp. 100 150 4
Alog/AT Temperature drift Over temp. 10 10 pA/°C
Common-mode voltage Vees30V Vee-1.5 0 Vee-1.5 v
Vv
oM range® Vee<30V, over temp. Vee-2 Vee-2
cMRR | Common-moderejection Vee=30V 70 | 85 65 | 70 dB
. R =2kQ, V=30V,
Vout Output voltage swing L over te?ﬁp 26 26 \'%
. RL£10kQ, V=30V,
VoH Output voltage high Y over teﬁfp 27 | 28 27 | 28 Y
R <10k,
VoL Output voltage low over temp. 5 20 5 20 mV
A=, Voo=30V, 15 3 15 3
over temp.
lcc Supply current oo mA
L 0.7 12 0.7 1.2
over temp.
Vee=15V (for large Vo
swing), Ry 22kQ 50 100 25 100
AvoL Large-signal voltage gain V=15V (for large Vo VimVv
swing), R >2kQ, 25 15
over temp.
Ampllflers-to-amphﬂer f=? kHz to 20kHz, 120 120 dB
coupling input referred
PSRR Power supply rejection ratio Rg<0Q 65 100 65 100 dB
Output current Vin+=+1V, V|y-=0V, 20 40 20 40
source Voe=15V
ViNt=+1V, V|y-=0V,
V=15V, over temp. 10 20 10 20 A
m
lout Output current VlN-=\7;::/'_¥,I5’V=OV’ 10 20 10 20
. ViN-=+1V, V|y+=0V,
sink V=15V, over temp. 5 8 5 8
V|N-=+1 Vv, V|N+=0V,
Vp=200mV 12 50 12 50 pA
Isg Short-circuit current? 10 40 60 10 40 60 mA
GBW Unity gain bandwidth 1 1 MHz
SR Slew rate 0.3 0.3 Vips
VNOISE Input noise voltage f=1kHz 40 40 nVAHz
Vpier Differential input voltage? Vee Vee V
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Philips Semiconductors

Product specification

Low power quad op amps LM1 245:;43%(,?2294(’;\2/
DC ELECTRICAL CHARACTERISTICS (Continued)
Veco=5V, Ta=25°C unless otherwise specified.
LM324A
SYMBOL PARAMETER TEST CONDITIONS - UNIT
Min Typ Max
Rg=00 +2 3
Vos Offset voltage? Re00, over tomp. = mvV
AVog/AT Temperature drift Rg=0Q, over temp. 7 30 uvrec
, in(+) or IInG-) 45 100
lBias Input current® Iin(+) or (), over temp. 40 200 nA
Algiag/AT Temperature drift Over temp. 50 pA/°C
in(+)-lin) 15 130
los Offset current ) I (), over emp. =75 nA
Alog/AT Temperature drift Over temp. 10 300 pA/°C
VoM Common-mode voltage range3 Vocs30V 0 Vee-1.5 \
V<30V, over temp. 0 Vee-2 \
CMRR Common-mode rejection ratio V=30V 65 85 dB
Vour Output voltage swing RL:(ZJI\(E; :;%?;30\/’ 26 \%
Vou Output voltage high RL£10kQ, V=30V, over temp. 27 28 \
VoL Output voltage low (':/Ifr1t2'r(n%. 5 20 mV
loc Supply current Rp=c, V=30V, over temp. 1.5 3 mA
R =ce, Over temp. 0.7 1.2 mA
AvoL Large-signal voltage gain Vee=15V (for large Vg swing), R >2kQ 25 100 VimVv
Veo=15V (for large Vg swing), R 22k, 15 Vimv
over temp.
Amplifier-to-amplifier coupling® f=:::uzt :2;?2;2‘ -120 dB
PSRR Power supply rejection ratio Rg<0Q 65 100 dB
O“stgl‘::;“"e"t Vin+=+1V, Viy-=0V, Vge=15V 20 40 mA
ViN+=+1V, V|n-=0V, V=15V, over temp. 10 20 mA
louT Output current ViN=+1V, ViN+=0V, V=15V 10 20 mA
sink Vin-=+1V, V|ny+=0V, V=15V, over temp. 5 8 mA
ViN-=+1V, V|Ny+=0V, Vo=200mV 12 50 HA
Isc Short-circuit current? 10 40 60 mA
VDIFF Differential input voltage3 Vee v
GBW Unity gain bandwidth 1 MHz
SR Slew rate 03 Vius
VNOISE Input noise voltage f=1kHz 40 nVAHz
NOTES:

1. Vg = 1.4Vpg, Rg=0Q with V¢ from 5V to 30V and over full input common-mode range (0Vpc+ to Vo -1.5V).

2. The direction of the input current is out of the IC due to the PNP input stage. This current is essentially constant, independent of the state of
the output so no loading change exists on the input lines.

3. The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of the
common-mode voltage range is Ve -1.5, but either or both inputs can go to +32V without damage.

4. Short-circuits from the output to Ve can cause excessive heating and eventual destruction. The maximum output current is approximately
40mA independent of the magnitude of V. At values of supply voltage in excess of +15Vp¢, continuous short-circuits can exceed the
power dissipation ratings and cause eventual destruction. Destructive dissipation can result from simultaneous shorts on all amplifiers.

5. Due to proximity of external components, insure that coupling is not originating via stray capacitance between these external parts. This
typically can be detected as this type of coupling increases at higher frequencies.
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Philips Semiconductors

Product specification

LM124/224/324/324A/
Low power quad op amps SA534/LM2902
EQUIVALENT CIRCUIT
L
' Q7
Q2 Q3 Rsc
a1 +— 0 ouTPUT
II\iPtJ}TS = 4 Q1 'l/\'QKi
r\"mo Q12 950“;\
o) v——,‘\/]oj

Figure 2.
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Philips Semiconductors

Product specification

Low power quad op amps

LM124/224/324/324A/
SA534/LM2902

TYPICAL PERFORMANCE CHARACTERISTICS

Output Characteristics
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Figure 3. Typical Performance Characteristics




Philips Semiconductors

Product specification

Low power quad op amps

LM124/224/324/324A/
SA534/LM2902

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
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Figure 4. Typical Performance Characteristics (cont.)
TYPICAL APPLICATIONS
RF
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V+ V+
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Single Supply Inverting Amplifier
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Figure 5. Typical Applications
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Product specification

LM124/224/324/324A/

Philips Semiconductors

Low power quad op amps

SA534/LM2902

14-PIN (300 mils wide) CERAMIC DUAL IN-LINE (F) PACKAGE

0581B

o (s20) 0100
L a.w 2) Sm.o (se'0) 5100
(€0'01) $6€'0
(¥ 3LON)
(29°2) 00€'0
3 089 ‘7_3
_ _ _ | (15°0) 020°0
I | (€11} Sv00 @
1 L
| (89°¢) S¥1'0
(St S21°0
L] | t

(¥ 3LON)
(2€72) 0620
(€1°8) 02€°0

-doy sy wiosy
POMBIA UBUM L Uld O] 9SIMIO0|0I81UN0D

anuRuOd pue |# Uid UM Lejs siequunu uid °

‘1 sue|d o} Jenoipuadiad aq 0} paure)suod

spes| auy} YIm painsestu suoisuswIp esey) -

"LUOJEWISIL 9SE] O} P} PUE ‘BUI| [E8S Ll Uo
SNOSIUBW PUB UNLIBAO Sse|b 10} 92UBMO|[E Spnjoul pue
Apoq auy} uo swnjep sousieel 8. 3, pue . q, ‘.1,

"Z861-WS ‘¥ 1 A ISNY Jed Buoueiejo) pue uoisuswiq

‘sesayjualed Ul UMoYs
ale s1alewiiy "seyou) :uoisuswip Buijjonuon

€
¢

}

‘S31ON

" - (8e0) 5100
[®Wszor0100][® a[3 [ L[S} egrans IIA ‘0

—
(81€) 5210
(61'%) §91°0
(61'v) 591°0
(80'S) 0020 _ _
gnosoo f |
(82'1) 0200
(€161) £52°0

ANVId
ONILY3S

=

(v6'61) 5820

2s8 (p5e) 0010 |T|'_

PRV e
5]

(22'9) s¥2°0 m
(922) 982°0

(£2'}) 0500

(62:3) 0110

—

(£2°1) 0800
(822) 0110

AT TATAT AT
l—

853-05818 06688

B 711082b 0098216 470 WA

1995 Nov 27



Philips Semiconductors Product specification
Low power quad op amps SA534/LM2902
DIP14: plastic dual in-line package; 14 leads (300 mil) SOT27-1
- D >
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o Wi W Wuall i Nk Waka
/pin1index 1 I
+-———
0 5 10 mm
1 PR TS TR SHNN NN N | L
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A A 1 1 z®
UNIT | o | min | meae b by ¢ oM [ g e e L Mg | My w | 20
173 | 053 | 036 | 19.50 | 6.48 360 | 825 10.0
mmo| 42 | 051 1 32 | 443 | 038 | 023 | 1855 | 620 | 5% | 762 | 305 | 780 | 83 | 02% | 22
. 0.068 | 0.021 | 0.014 | 077 | 0.26 0.14 | 0.32 | 039
inches | 017 | 0.020 | 0.13 | '), 0015 | 0009 | 073 | o024 | 010 | 030 | oo | o3 oa3 | 001 | 0087
Note
1. Plastic or metal protrusions of 0.256 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
B2+
SOT27-1 050G04 MO-001AA -E @ 95-03-11
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Philips Semiconductors

Product specification
Low power quad op amps SA534/LM2902
S014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | o | A1 | A2 | As | by ¢c [ DM | EWN | e He L L, | @ v w y |z | s
0.25 | 1.45 049 | 025 | 875 | 4.0 6.2 10 | 0.7 0.7
mm 750 g10 | 125 [ ©25 | 036 | 019 | 855 | 38 | "F | 58 [ 18| 04 | 06 [0 0B | 01 | 451 o
. 0.0098] 0.057 0.019 [0.0098| 0.35 | 0.16 0.24 0.039 | 0.028 o.028| ©°
inches | 0.069 |4, 4,039/ 0.040 | %01 | 0.014 |0.0075 0.34 | 0.15 [ %0%0 | 0.23 [ 9041 | o016 | 0.024 | 001 | 001 [0.004 5 n
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT108-1 076E06S MS-012AB G @ 995 0981 _2' 33
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