TS

Tudi Semiconductor

A1

Product Specification

TUDI-LM2903

Mit www.sztdbdt.com Q

ASEIE - - f¥ak

. . e Design
semiconductor device e research and development

manufacturer e production
® and sales




ARUNA=

Tudi Semiconductor

|
°
® AEC-Q100 10UT|] 1 8l Vee
- 0 -40° C 150° C - -
(LM2903E-Q1) 1|N—: 2 7 | 20UT
- 1 —40°C 125° C s
- HBM ESD H1C 1|N+: 3 6 |J 2IN
- CDM ESD ) GNDI 4 5 [1 2IN+
° “ B 2kV HBM ESD - -
[ “ B Tri-Temp
o D, DGK, DDF OR PW PACKAGE
°
200UA “ B
° 3.5nA « B
° 0.5nA « B
° + 0.37mV « B
°
° + 36V
° TTL MOS CMOS
°
°
— HEV/EV
°
°
LM2903B-Q1 LM2903-Q1
2KV ESD
oV 36V VCC 15V
LM2903-Q1 LM2903B-Q1  -40° C +125° C AEC-Q100 1 LM2903E-Q1
40° C +150° C O
WWW.SZTDBDT.COM



1.1 Pin Functions
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PIN
SOIC, VSSOP, 1o DESCRIPTION
NAME PDIP, SO, DDF and DSG
TSSOP
10UT 1 1 Output Output pin of comparator 1
1IN - 2 2 Input Negative input pin of comparator 1
1IN+ 3 3 Input Positive input pin of comparator 1
GND 4 4 — Ground
2IN+ 5 5 Input Positive input pin of comparator 2
2IN- 6 [ Input Negative input pin of comparator 2
20UT 7 7 Output Output pin of comparator 2
Vee 8 8 — Positive Supply
;';‘3"“3' — PAD — Connect directly to GND pin
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2 Specifications
2.1 Absolute Maximum Ratings, LM2903-Q1 and LM2903E-Q1

over operating free-air temperature range (unless otherwise noted) (!

MIN MAX| UNIT

Vee Supply voltage® 36 '
Vee Supply voltage, LM2903E-Q1 Only®@ 32 W
Vi Differential input voltage® -36 36 v
Vi Input voltage range (either input) -0.3 36 v
Vo Output voltage 36 W
lo Output current 20 mA
Ty Operating virtual{junction temperature 150 °C
TSOG Duration ofcutput short-circuit to gr'cund Unlimited 5
(1) Stresses beyond those listed under Absolute Maximum Ratings can cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating

Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods can affect device reliability.
(2) All voltage values, except differential voltages, are with respect to GND.
(3) Differential voltages are at IN+ with respect to IN-.

2.2 Absolute Maximum Ratings, LM2903B-Q1

over operating free-air temperature range (unless otherwise noted)("

MIN MAX UNIT
Supply voltage: Ve = (V+) - (V -) -0.3 38 v
Differential input voltage : V|p @& +38 4
Input pins (IN+, IN - ) -0.3 38 v
Current into input pins (IN+, IN =) -50 mA
Qutput pin (OUT) -0.3 38 v
Output sink cumrent 25 mA
Operating virtual-junction temperature 150 °C
Output short-circuit duration®® Unlimited s

M

@)
©)

Stresses beyond those listed under Absolute Maximum Ratings can cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods can affect device
reliability.

Differential voltages are at IN+ with respect to IN-

Short circuits from outputs to V+ can cause excessive heating and eventual destruction.

2.3 ESD Ratings, LM2903-Q1 and LM2903E-Q1

MIN | MAX | UNIT

Tetg

Storage temperature range |LM2903-Q1 Only -85 150 °‘C

Viespy |Electrostatic discharge

Human body model (HBM), per AEC Q100-002(") -1000 1000
Charged device model (CDM), per AEC Q100-011 |AII pins -750 750

M

AEC Q100-002 indicates HBM stressing is done in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

2.4 ESD Ratings, LM2903B-Q1

MIN | MAX | UNIT
Tstg Storage temperature range -65 150 °C
v Electrostatic Human body model (HBM), per AEC Q100-002(") -2000 2000 v
€SP} discharge Charged device model (CDM), per AEC Q100-011 All pins 1000 1000
(1) AEC Q100-002 indicates HBM stressing is done in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
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2.5 Recommended Operating Conditions, LM2903B-Q1

over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Supply voltage: Vg=(V+) - (V-) 2 36 V%
Ambient temperature, Ty LM2903B - 40 125 “C
Input voltage range, Viyg -01 (V+) - 2 v
2.6 Recommended Operating Conditions, LM2903-Q1
over operating free-air temperature range (unless otherwise noted)
MIN MAX | UNIT
Ve (non-V devices) 2 30 A"
Vee (V devices) 2 32 A
T, |Junction Temperature -40 125 °C
2.7 Recommended Operating Conditions, LM2903E-Q1
over operating free-air temperature range (unless otherwise noted)
MIN MAX | UNIT
Vee 2 30 v
T, ‘Juncﬁon Temperature -40 150 °C
2.8 Thermal Information
LM2903x-Q1
D DGK PW DSG DDF
(1)
THERMAL METRIC (SOIC) (vssop) | (Tssop) | (wsoN) | (sor-23 | UNIT
8 PINS 8 PINS 8 PINS 8 PINS 8 PINS
Roya  Junction-to-ambient thermal resistance 154.1 176.5 182.9 102.1 197.9
Ro Junction-to-case (top) thermal resistance 96.5 85.5 87.1 126.0 119.2
JC(top)
Rose  Junction-to-board thermal resistance 97.7 112.4 123.2 68.6 115.4
*C/w
T Junction-to-top characterization parameter 45.7 17.3 16.7 15.9 194
g Junction-to-board characterization parameter 96.9 1101 120.4 68.4 13.7
Ro Junction-to-case (bottom) thermal resistance - - - 43.9 -
JC(bot)

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.
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2.9 Electrical Characteristics LM2903B - Q1
Vs =5V, Vem = (V- ) ; Ta = 25°C (unless otherwise noted).
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PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Input offset Input offset
Vio voltage, DGK voltage, DGK |Vg=5to 36V =35 +0.37 35 mV
package only package only
Input offset Input offset
Vio voltage, DGK voltage, DGK |Vg=510 36V, Ta= - 40°C to +125°C =5 5 mV
package only package only
Vg=5to 36V =25 +0.37 25 mV
Vio Input offset voltage
Vg=510 36V, Ty= - 40°C to +125°C -4 4 mV
-25 -35 nA
Is Input bias current
Tn= -40°C to +125°C -50 nA
-10 +0.5 10 nA
los Input offset current
Ta= -40°C to +125°C —~25 25
Vg=3to 36V o V+) o~ 1.5 V'
Vem Common mode range(" 2 ¥-) 0%)
Vg=310 36V, Ty = - 40°C to +125°C v-) (V+) - 20 V'
Large signal differential voltage Vg =15V, Vo = 1.4V to 11.4V,
Ao amplification R. = 15k to (V+) 50 200 Vimv
ISINK = 4mA‘ VID =-1V 110 400 m\/
v Low level output Voltage {swing
oL 3 | = 4mA, Vip = -1V
from (V - )} SINK . VID
Ta= -40°C to+125°C w530 my
(V+)=Vo=5V;Vp= 1V 0.1 20 nA
loH-LkG High-level output leakage current
(V+)=Vg=36V, V=1V 0.3 50 nA
loL Low level output current VoL= 1.5V, Vp=-1V; Vg =5V 6 21 mA
Vg = 5V, no load 400 600 WA
lg Quiescent current (all comparators)
Vg =36V, no load, T, = -40°C to +125°C 550 800 A

(1) The voltage at any input should not be allowed to go negative by more than 0.3V. The upper end of the input voltage range is V¢ -
1.5V for one input, and the other input can exceed the V¢ level; the comparator provides a proper output state. Either or both inputs
can go to 36V without damage.

2.10 Switching Characteristics LM2903B - Q1
Vs =5V, Vg puLLup = 5V, Vem = Vs/2, CL = 15pF, R =5.1kOhm, T = 25°C (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Propagation delay time, high-to-low; 2 .

fspsnse TTLpin%m s 4 9 TTL input with Vyer= 1.4V 300 ns

iios gﬁgﬁiggniggﬁys%n;:i L!;i]Elh-t"“"’Wi Input overdrive = 5mV, Input step = 100mV 1000 ns

(1) High-to-low and low-to-high refers to the transition at the input.

2.11 LM2903B-Q1 "T", "R" and "H" Temperature Test Options

The following table describes the production temperature testing for the LM2903B-Q1 "H", "R" and "T" options.
Specifications are the same as the LM2903B-Q1 above.

Test LM2903B-Q1 LM2903BR-Q1 LM2903BH-Q1 LM2903BT-Q1
Probe (Wafer) . 25°C 125°C -40°C and 125°C
Final (Packaged) 25°C 25°C 25°C 25°C
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2.12 Electrical Characteristics, LM2903-Q1 and LM2903E-Q1

at specified free-air temperature, V¢ = 5V (unless otherwise noted)
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PARAMETER TEST CONDITIONS Ty MINl TYP| MAX| UNIT
NonA devi 25°C 2 7
on-A devices
Vo =14V, Full range 15
Vio Input offset voltage Vic = Vigimin. Py y > mV
= @) °
Vee = SV to MAX A-suffix devices
Full range 4
25°C 5 50
lio  Input offset current Vo =14V nA
Full range 200
25°C -25 -250
g Input bias current Vg = 1.4V nA
Full range -500
Vi, COmmon-mode input 25°C 0toVec-1.5 v
ICR
voltage range(® Full range 0 to Vge-2
Large-signal Ve = 15V,
Ayp differential-voltage Vo = 1.4V to 11.4V, 25°C 25 100 VimV
amplification R, = 15kQ to Vee
High-level output Vou = 5V 25°C 0.1 50 nA
lon Vip=1V
current Vou = Ve MAX®@ Full range 1 A
Low-level output 25°C 150 400
V, loL = 4mA, Vip=-1V mV
Ok voltage ot 0 Full range 700
Low-level output o
oL oo P VoL = 1.5V, Vip = -1V 25°C 6 mA
| Supply Vee =5V 25°C 0.8 1 N
upply current R == m
ce - Vee = MAX® Full range 25

M

)
©)

Full range (MIN or MAX) for LM2903-Q1 is —40°C to 125°C and -40°C to 150°C for the LM2903E-Q1 . All characteristics are

measured with zero common-mode input voltage, unless otherwise specified.
Vee MAX = 30V for non-V devices and 32V for V-suffix devices.
The voltage at either input or common-mode can not be allowed to go negative by more than 0.3V. The upper end of the common-

mode voltage range is VCC+ - 1.5V for the inverting input (=), and the non-inverting input (+) can exceed the VCC level; the

comparator provides a proper output state. Either or both inputs can go to 30V (32V for V-suffix devices) without damage.
2.13 Switching Characteristics, LM2903-Q1 and LM2903E-Q1

Vee = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS TYP UNIT
. R connected to 5V through 5.1k @, 100m input step with 5mV overdrive 1.3
Response time Us
C_ = 15pFh @ TTL-level input step 0.3

(M
@

C. includes probe and jig capacitance.
The response time specified is the interval between the input step function and the instant when the output crosses 1.4V.
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ORDERING INFORMATION

Order Number Package Package Quantity Or':/l_?:;ir;grk
LM2903AVQDRQ1-TUDI SOP8 Tape,Reel, 2500 2903AVQ
LM2903AVQPWRQ1-TUDI TSSOP8 Tape,Reel, 2500 2903AVQ
LM2903QDGKRQ1-TUDI MSOP8 Tape,Reel, 2500 KACQ

LM2903QDRG4Q1-TUDI SOP8 Tape,Reel, 2500 2903Q1
LM2903QDRQ1-TUDI SOP8 Tape,Reel,2500 2903Q1
LM2903QPWRQ1-TUDI TSSOP8 Tape,Reel, 2500 2903Q1
LM2903VQDRQ1-TUDI SOP8 Tape,Reel, 2500 2903vQ1
LM2903VQPWRQ1-TUDI TSSOP8 Tape,Reel, 2500 2903vQ
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Package SOP8
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Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
B 0.330 0.510 0.013 0.020
C 0.190 0.250 0.007 0.010
D 4.780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
E1 5.800 6.300 0.228 0.248
e 1.270TYP 0.050TYP
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°

-

H H'H i
© .
(g

)

_W\i

B~ |- 3
ol ol — ¢

< ‘*<

WWW.SZTDBDT.COM

12




b

Package MSOP8
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E1
E

I
I
]
]
]
H
' Dimensions Dimensions
H In Millimeters In Inches
' Symbol
H H' kj kj Min Max Min Max
]
— e A 0.800 1.200 0.031 0.047
C Al 0.000 0.200 0.000 0.008
A2 0.760 0.970 0.030 0.038
i —
b 0.30 TYP 0.012 TYP
C 0.15 TYP 0.006 TYP
D 2.900 3.100 0.114 0.122
0
A2 e 0.65 TYP 0.026 TYP
A
E 2.900 3.100 0.114 0.122
-— E1 4.700 5.100 0.185 0.201
<
S — e — *
L [T T J [} L 0.410 0.650 0.016 0.026
\ 0 02 6° 0° 6°
D
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Package TSSOP8

c

b

—
[SA)]
PIN 1
\® Dimensions In Millimeters Dimensions In Inches
Symbol
H H H n Min Max Min Max
D 2.900 3.100 0.114 0.122
A E 4.300 4.500 0.169 0177
% b 0.190 0.300 0.007 0.012
\\_D C 0.090 0.200 0.004 0.008
E1 6.250 6.550 0.246 0.258
&5} T A 1.200 0.047
A2 0.800 1.000 0.031 0.039
- A1 0.050 0.150 0.002 0.006
fd
) e 0.65(BSC) 0.026(BSC)
|.A L 0.500 0.700 0.020 0.028
C H 0.25(TYP) 0.01(TYP)
0 [¢] 1° 1°
DETAIL A
—

Al

SjEjujsIa
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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.

@If 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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