Dual Differential Comparator — LM393

Low power, low offset voltage dual comparator in bare die form 2':1?171';

Description Features:

The LM393 is a dual precision voltage comparator = Single-Supply range: 2-36V Q:

operating with either single or split supply over a wide

voltage range. In single supply operation, the device * Split-Supply range: £1.0V to 48

Iuniqluelly prcl)duces Ia common mr?dle range—to—grour|1d = Very low supply current in nt of supply
evel. In split supply operation the low power supply &
current drain is independent of the magnitude of supply voltage (1 mW/compa& V)
voltage and reduces power consumption versus = Very Low Current Dr:
standard comparators. The device directly interfaces
TTL, CMOS and also interfaces MOS in split supply * Very Low Inpu Current
configuration. Offset voltage characteristics as low as * Low Input tage
1mV improve efficiency and further reduce power _
consumption. The die size is one of the smallest in the = TTL, D, » MOS, CMOS compatible outputs
industry. \
Ordering Information Die @ensions in um (mils)
The following part suffixes apply: * s B 730 (29)
*  No suffix - MIL-STD-883 /2010B Visual InspectionQ A
For a higher electrical grade version of this pro@e see
o
LM393A N/ e
B
For High Reliability versions of tﬂ%@t please see ~
LM193 an D
/\o% \,
Supply F S: Mechanical Specification
= DefauldgDie in Waffle Pack (400 per tray capacity) o 730 x 750 um
Die Size (Unsawn) 29 .
x 30 mils
" gﬁwn Wafer on Tape — On request
Minimum Bond Pad Size 90 x 90 Hm
= Unsawn Wafer — On request 3.54 x 3.54 mils
Die Thick 350 (+20) Mm
= Die Thickness <> 350um(15 Mils) — On request Ie Thickness 13.78 (¢0.79) | mils
" o/ o
= Assembled into Ceramic Package — On request Top Metal Composition Al 1%Si1.1um
Back Metal Composition N/A — Bare Si
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Rev 1.1
Absolute Maximum Ratings’ 21/0118
PARAMETER SYMBOL VALUE UNIT
Supply Voltage — Single Supply Vee 36 \Q
Supply Voltage — Split Supply +18
Input Differential Voltage Range Vibr 36 @
\pout Cornmon Mode Vior 0310 Voo % v
Output Short Circuit to Ground - Continuous&\ -
Input Current (per pin)* In 50 F mA
Junction Temperature T, £ °C
Power Dissipation in Still Air Pp mW

periods, may reduce device reliability.

1.  Operation above the absolute maximum rating may cause device failure. Operation at the @aximum ratings, for extended
S

2. V\y<-0.3V. This input current exists when voltage is driven negative at any of the inp%

Recommended Operating Conditions

PARAMETER SYMBOL MIN ¢ MAX UNITS
DC Supply Voltage Vee iz.%_*s +15 or 30 Vv
Operating Temperature Ta +70 °C
DC Electrical Characteristics (TM&WC unless otherwise specified)
LIMITS
PARAMETER SYMBOL TIONS
MIN TYP
Vs, | C| 1
Input Offset Voltage Vio <1000 ’
S= ’ o - -
R =0V-(Vee-1.5v) | 70°C
: Vo=1.4V,Vcc=5-30V | 25°C - 25
Input Bias C t @ © A
nput Sias Gurren O Vi =OV-NVee- 1V | 70°C | - .
Vo=1.4V Vcc=5-30V | 25°C - 5
Input Offset Curren& lo Vier =OV-(Vee-1.5V) | 700G . :
Input Common I‘é%n _ 25°C 0 -
Voltage R? Vicr Vee = 5-30V 20°C 0 -
Supp rrdnt |CC R|_=°°,VCC=5V, TA =25°C - -
* R =2,Vcc=36V, Ta = 25°C - -
. Vce =15V, R = 15KQ,
Nroltage Gain AvoL T Seen Vo; Vo 11V 50 200
Vin=TTL Logic Swing,
Large Slgnal t VRer =1.4V, Vee= 5V, _ 300
Response Time ! R, =5.1KQ, Vg =5V,
Ta=25°C
Response Time t, V\f C=_55\\// BFL=_5'215|§8 : - 1.3
RL™ s TA ™

MAX

250
400
+50
+150
Vee-1.5
Vee-2.0

25

UNITS

mV

nA

nA

mA

VimV

ns

pS
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Rev 1.1
DC Electrical Characteristics (14=0°C to 70°C unless otherwise specified) 21/01/18
LIMITS
PARAMETER YMBOL NDITION IT
S 0 co ONS MIN TYP MAX S
Vi(-) =1V, Vi(+) = 0V,
Output Sink Current Isink Vo<1.5V, Ve =5V, 6 16 - mA
Ta=25°C
, Vi(-) =1V, Vi(+) =0V | 25°C - 250
Saturation Voltage Vsat lanc S 4MA, Voo=5V | 70°C - . \ mV
Vo=5V, _ 0
Output Leakage Vi(+)=1V, Ta=25°C ) nA

Current lov V\(-)=0V Vo=30V,

T = 70°C ] O 1000
Differential Input All Viy= GND or . -
Voltage Range Vior V- Supply (if used) é) Voo v

Typical Applications Q
Veg =5V % P 5V
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? FIGURE 2. Driving TTL

100 kQ

FIGURE 3. Driving CMOS

Page 4 of 8 www.siliconsupplies.com @


http://www.siliconsupplies.com

Dual Differential Comparator — LM393

Rev 1.1

Typical Applications continued 21/01/18

V
(eo =0 V fore;=0V) *2 +5V0®:

2N2222

100 k2 = 05 F

+5V
i

+5V
(o]
pick up
1/2
N2222 ‘ ‘ g LM393 I oeo
+
‘ :
L O 20 MQ
T 10 kQ
£
FIGURE 6. Low frequency Op-Amp with Offset adjust FIGURE 7. Transducer Amplifier
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Typical Applications continued 21/01/18
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FIGURE 8. Zero crossing detector (single powe@ FIGURE 9. Zero crossing detector (split power supply)
Vee' (12Vv)
2Rs 10 kQ

FIGURE 10. Comparator with a negative reference FIGURE 11. Limit Comparator

Page 6 of 8 www.siliconsupplies.com @


http://www.siliconsupplies.com

Dual Differential Comparator — LM393

Rev 1.1
21/01/18

Voo* = 16V Q
1 OQ/

200 kQ r]
vee
- 1/2
0.1F ; LM39 —Oe,

f= 100 kH Q
00 *z ,
Qj
@E . Crystal controlled Comparator

V . .
O Vce 100k@  VcC

Typical Applications continued

200 kQ

3kQ
Frequency control
voltage input O Qutput ﬂ—l—
Veontrol
Q~ O Output 2

** \,{CC+ =+30V +
+250mV = Vcontmj = +50V
700 Hz = fy = 100 kHz

FIGURE 13. Two-decade High-Frequency VCO
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D|SC%\|MER: The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics. With respect to
any examples or hints given herein, any typical values stated herein and/or any information regarding the application of the device, Silicon Supplies Ltd
hereby disclaims any and all warranties and liabilities of any kind.

LIFE SUPPORT POLICY: silicon Supplies Ltd components may be used in life support devices or systems only with the express written
approval of Silicon Supplies Ltd, if a failure of such components can reasonably be expected to cause the failure of that life support device or system or
to affect the safety or effectiveness of that device or system. Life support devices or systems are intended to be implanted in the human body or to
support and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered.
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