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Features

m Wide Supply Range:

- Single Supply: 2V to 36V

- Dual Supplies: £ 1V to £ 18V

m Low Quiescent Current: 0.4mA (dual)

m Low Input Offset Voltage: TmV (typical)
= Low Input Offset Current: 5nA (typical)
m Common Mode Input Voltage Range
Includes Ground

m Differential Input Voltage Range: + 36V
m Open-Drain Outputs

m Output Compatible with TTL, MOS and
CMOS

m Packaging Available:

- LM2903 (dual):

SOP8/MSOP8

- LM2901 (quad) : SOP14/TSSOP14
Applications

Inspection Equipment

Threshold Detectors/Discriminators
Peak and Zero-crossing detectors
Logic Level Shifting or Translation
Motor Control: AC Induction

Sensor Conditioning

Weight Scale

LM2903, LM2901-TUDI

General Description

The LM2903(dual)and LM2901(quad)arelow-power,
low offset voltage differentialcomparators operated
on 2V to 36V singlesupply or +1V to +18V dual
supplies.Despitetheir wide supply range,the
LM2903/2901family provides excellent overall
performanceand versatility.They have high
differential inputvoltage capability.The common-
mode inputvoltage range includes ground,enabling
directsensing near ground.

The output current drain is independent of
thesupply voltage.The outputs can be connectedto
other open-collector outputs to achievewired-AND
relationships.Input offset voltage aslow as 2mV
make this device family anexcellent selection for
many applications inconsumer, automotive, and
industrialelectronics.
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1. Pin Configuration and Functions
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Pin Functions
Name Description Note
A bypass capacitor of 0.1uF as close to the part as
+Vs Positive power supply possible should be placed between power supply pins
or between supply pins and ground.
o Negative power supply If it is not connected to ground,bypass it with a
or ground capacitor of 0.1uF as close to the part as possible.
A Inverting input of the comparator.Voltage range of
-IN N
B this pin can go from -Vs -0.3V to +Vs+0.3V.
+IN Pasitive input Non-inverting input of the comparator.This pin has
the same voltage range as-IN.
ouT Exitpt Output pin of the comparatc‘)r.Connect to a load or
pull-up resistor.

2. Package and Ordering Information

Marking
N Pack. Pack i
Order Number ackage ackage Quantity On The park
LM2903IMX -TUDI SOP8 Tape,Reel, 2500 LM2903IMX
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3. Product Specification
3.1 Absolute Maximum Ratings ()

Parameter Rating Units
Power Supply:+Vs to-Vs 36 Vv
Differential Input Voltage Range Vs \"
Common Mode Input voltage Range(2) -Vsto +Vs Vv
Output Current 50 mA
Storage Temperature Range -65 to 150 °C
Junction Temperature 150 °C
Operating Temperature Range -40 to 125 °C
ESD Susceptibility, HBM 2000 "

(1) Stresses exceeding the absolute maximum ratings may damage the device. The device may not
function or be operable above the recommended operating conditions and stressing the parts to
these levels is not recommended. In addition, extended exposure to stresses above the recommended
operating conditions may affect device reliability. The absolute maximum ratings are stress ratings
only.

(2) Input terminals are diode-clamped to the power-supply rails. Input signals that can swing more
than 0.5V beyond the supply rails should be current-limited to T0mA or less.

3.2 Thermal Data

Parameter Rating Unit
206(MSOPS8)
Package Thermal Resistance,ReJA 155(SOP8) W
(Juntion-to-ambient) 105(TSSOP14)
82(SOP14)

3.3 Recommended Operating Conditions

Parameter Rating Unit
DC Supply Voltage +1V~+£18V or 2V ~ 36V Vv
Input common-mode voltage range -Vs~ +Vs-1 \"
Operating ambient temperature -40 to+85 °C
WWW.SZTDBDT.COM
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3.4 Electrical Characteristics
(+Vs=5V,-Vs=0V, TA=+25°C,unless otherwise noted)

Parameter Symbol Conditions Min Typ Max Unit

Input Characteristics

TA=25°C +1 5
Input Offset Voltage Vos mV
0fC o 75°C +9
TA=25°C £5 50
Input Offset Current los nA
0°C to 75°C +150
TA=25°C 25 250
Input Bias Current 1B nA
0°C to 75°C 400
c M TA=25°C 0 +Vs-1.5
ommon-Mode VIVR v
Input Voltage Range
0°C to 75°C 0 +Vs-2.0
Large-Signal Differential +Vs=15V,
Voltage Gain g RL215 kQ to +Vs = cai S

Output Characteristics

VoH=5V,VD=1V, 0.1 nA
High-Level Output Current loH
VoH=30V,VD=1V, 3 A
0°C to 75°C i
VolL=1.5V,
Low-Level Output Current loL VID=-1V 6 16 mA
loL=4 mA,
VD=1V 150 400
Low-Level Output Voltage Vol mV
0°C to 75°C 700
Power Supply
: +Vs=5V,RL=c0 0.35 0.7
Quiescent Current -
LM2903 Dual
( e +Vs=30V,RL=co0 0.4 10
1Q
N +Vs =5V,RL=co 0.65 1.2
Quiescent Current i
LM2901 ad
RN e +Vs=30V,RL=co 0.8 15
Switching Characteristics
100mV input st
Response Time e 13
with 5mV overdrive
(RL connected to 5V through 5.1 tRES Hs
kQ,CL=15pF) TTL-level input step 0.3
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4.0 Application Notes

The LM2903(dual)and LM2901(quad)family operates as voltage comparators,comparing
thedifferential voltage between the positive and negative pins and outputting a ogic low or
highimpedance (logic high with pullup)based on the input differential polarity.

The open-drain output allows the user to configure the output's logic high voltage(VOH)and can
beused to enable the comparator to be used in AND functionality.lt is good design practice to
groundall unused pins.

Square-Wave Oscillator

The LM2903 can be used to build a low cost square-wave oscillator as shown in Figure 1.
Thesquare-wave period is determined by the RC time constant of the capacitor(C1)and resistor(R4)
.The maximum frequency is limited by propagation delay of the device and the capacitanceload
atthe output.

Figure 1. Square-Wave Oscillator

Inverting Comparator with Hysteresis

When higher levels of hysteresis are required,positive feedback can be externally addedTheinverting
comparator with hysteresis requires a three-resistor network that is referenced to thecomparator
supply voltage(Vcc),as shown in Figure 1.When Vin at the inverting input is less thanVr,the output
voltage is high.The three network resistors can be represented as R1//R3 in serieswith R2.Equation 1
defines the high to low trip voltage(VT1).

R2-Vee (1)
i B e —
(R1//R3)+R2

WWW.SZTDBDT.COM
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When VIn is greater than VA the output voltage is low,very close to ground.In this case,the

threenetwork resistors can be presented as R2//R3 in series with R1.Equation 2 define the low to
high tripvoltage(VT2)

__ (R2//R3) Vcc

27 (R2//R3)+R1 (2)
The total hysteresis provided by the network is

AVT=VT1-VT2 )

+Vee (+5V)

VP < >

AAA v v
R3 A
1MQ Vi Vi
R2 1 1MQ

ov < »
1.67V Vin 3.33v

Figure 2. Inverting Configuration with Hysteresis

Non-inverting Comparator with Hysteresis

A non-inverting comparator with hysteresis requires a two-resistor network,as shown in Figure
3,and a voltage reference(VREF)at the inverting input.When Vn is low,the output is aso low.For

theoutput to switch from low to high,Vn must rise to VN1.Equation 4 defines the low to high
trip voltage(VInN1):

_ (R1+R2Y Vggr

Vine = 0o (4)

When Vin is high,the output is also high.For the comparator to switch back to a low state,VIN
mustdrop to VINZ2,

WWW.SZTDBDT.COM
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R1+R2):-V - R1-V
( ) :E; cc (5)

Vine =

The hysteresis of this circuit is the difference between VIN1 and VINZ2,as shown in following,

AVin =VieeXx 5 (6)

+Vee (+5V)

+2.5V

Vo Y A

Viz Vini

1675V 3.325V

VIN

Figure 3. Non-inverting Configuration with Hysteresis

Time Delay Generator
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Figure 4. Time Delay Generator

Power-Supply Bypassing and Layout

For single-supply operation,bypass the power supply Vcc with a 0.1uF ceramic capacitor
whichshould be placed close to the Vcc pin.For dual-supply operation,both the positive and
negativesupplies should be bypassed to ground with separate 0.1uF ceramic capacitors.2.2pF
tantalumcapacitor can be added for better performance.

The length of the current path is directly proportional to the magnitude of parasitic inductances
andthus the high frequency impedance of the path.High speed currents in an inductive ground
returncreate an unwanted voltage noise.Broad ground plane areas will reduce the parasitic
inductance.Thus a ground plane layer is important for high speed circuit design.
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5. Package Information

5.1 SOP8 (Package Outline Dimensions) gt Ry
In Millimeters In Inches
Symbol
Min Max Min Max
D A 1.350 1.750 0.053 0.069
G|~ i Al 0.100 0.250 0.004 0.010
L H H ! H H A2 1.350 1.550 0.053 0.061
E B 0.330 0.510 0.013 0.020
'
= E C 0.1%0 0.250 0.007 0.010
w w A :’ """"" xT
{} E D 4.780 5.000 0.188 0.197
3 i E 3.800 4,000 0.150 0.157
- B8 ;
\ﬁ Py E1 5.800 6.300 0.228 0.248
o -
H e 1.270TYP 0.050TYP
- L 0.400 1.270 0.016 0.050
Bl | z
—Y r—— — —— +7 8 Oﬂ gn Oc Bu
] HIEEEE
\ |
5.2 MSOP8 (Package Outline Dimensions)
Dimensions Dimensions
In Millimeters In Inches
Symbol
L = Cofl= Min Max Min Max
s 1
: A 0.800 1.200 0.031 0.047
-l
i Al 0.000 0.200 0.000 0.008
]
W | w| - peeceeces - A2 0.760 0.970 0.030 0.038
$ | b 0.30 TYP 0.012 TYP
: (G 0.15 TYP 0.006 TYP
-5 D 2.900 3.100 0.114 0.122
R e 0.65 TYP 0.026 TYP
3
- — am B as
e i E 2.900 3.100 0.114 0.122
E1 4700 5.100 0.185 0.201
D
L 0.410 0.650 0.016 0.026
e 0° 6° 0° 6°
WWW.SZTDBDT.COM

59/11711



RN

Tudi Semiconductor

LM2903, LM2901-TUDI

Dimensions
i i i In Millimeters
5.3 SOP14 (Package Outline Dimensions) Symbol Sl
MIN NOM MAX
A 135 1.60 175
D sz Al .10 015 025
b o e
T m~R\-tt A2 125 145 165
HHHHARARHA 5 YFrsr S
v 1y A3 055 065 075
¥ =T i .
O S0 !
‘rm;u:"\) "‘,----.“‘ = b 0.36 0.49
[ ! " kY b1 035 0.40 045
wl= : I
- I "\ {'L (3 016 025
b ‘--_--‘l o2 0md ¢ BTV E MARR
OEPG 18235 ] cl 015 0.20 0.25
r=
! T 1T 11 11 (7 11 11 == [ "M 8 o 853 863 873
1 H H H H H H +1h Qi._ 3 580 600 620
L] BB
|- -l b 3 3.80 390 400
e 1.27 BSC
o
83 ' L 0.45 | 060 ‘ 0.80
L 1.04 REF
L2 0.25 BSC
R 0.07
v R 007
- -
BASE METAL b1 y h 030 040 0.50
WITH PLATING
TSI SSS, [} 0 :d
g Y.
vlo /\ 7 81 & & 10°
A
PATIIITIIIIIIS 02 6° 3 10°
SECTION BB - = - -
84 5 7 E
Dimensions
e in Millimeters
MIN NOM MAX
5.4 TSSOP14 (Package Outline Dimensions) b - - 120
a1 0.05 = 015
D a2 0.90 1.00 105
A3 0.34 0.44 054
- HHHHHH ,J b 020 - 028
" 2.
T~ b1 020 022 024
- c 010 - 019
R a 0.10 0.13 015
Be+t—
w — T = D 486 49 506
w L -
B = S - X" £ 6.20 6.40 660
& 2| + L - £1 430 440 450
ek
INDEX 1 828,05 8.1, DEP e 065 BSC
- St L 045 ‘ 060 ‘ 075
4 L
g . 1 1.00 REF
|-—-! b 12 0.25 BSC
BASE b1 R 0.00 - -
METAL - -
R1 0.00 = =
FEEIIEIETS
o .-] ”wg s 0.20 - -
)
' "% o1 o - &
IELFFEIIIIE
SECTION BB 82 10 12° 14°
63 10° 12 14

WWW.SZTDBDT.COM
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Important statement:

@®TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

®|f any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

®The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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