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P M E B R R O E & T R |:|1:'\:I Lead-froe Groen LM2903Q/LM2903AQ

AUTOMOTIVE COMPLIANT DUAL AND QUAD DIFFERENTIAL COMPARATORS

Description Pin Assignments
The LM2901Q/LM2901AQ/LM2903Q/LM2903AQ series comparators
consist of four and two independent precision voltage comparators with LM2903Q/LM2903AQ
very low input offset voltage specification. They are designed to Top Vi
operate from a single power supply over a wide range of voltages; (Top View)
however operation from split power supplies is also possible. They offer o
low power supply current independent of the magnitude of the power 10UT | 1 8 | Vecc
supply voltage. 1IN- | 2 7 | 20uT
The LM2901Q/LM2901AQ/LM2903Q/LM2903AQ series comparators 1IN+ | 3 6 | 2IN-
are designed to directly interface with TTL and CMOS. GND | 4 5 | 2IN+
The LM2903Q/LM2903AQ dual devices are available in SO-8, MSOP-
8 and TSSOP-8 packages; and the LM2901Q/LM2901AQ quad SO-8/TSSOP-8/MSOP-8
devices are available in SO-14 and TSSOP-14 packages — all are in
industry-standard pinouts.
All devices use “green” mold compound and have been qualified to LM2901Q/LM2901AQ
AEC-Q100 Grade 1 and are automotive compliant, supporting PPAPs. (Top View)
O
Features 10uUT [1 | [14] 30UT
e  Wide Power Supply Range: 20UT | 2 13 | 40UT
=  Single Supply: 2V to 36V
re St 2 vee & [12] ano
=  Dual Supplies: 1.0V to £18V
e  Very Low Supply Current Drain — Independent of Supply Voltage 2IN- E E 4IN+
= LM2903Q: 0.6mA 2IN+| 5 10| 4IN-
= LM2901Q: 0.9mA 1N-[ 6 9| 31N+
e  Low Input Bias Current: 25nA 1IN
e  Low Input Offset Current: £5nA + E E 3IN-

e  Typical Offset Voltage:
=  Non-A Device: 2mV SO-14/TSSOP-14
. A Device: 1ImV
e  Common-Mode Input Voltage Range Includes Ground
o Differential Input Voltage Range Equal to the Power Supply
Voltage
e  Low Output Saturation Voltage:
= LM2903Q: 200mV at 4mA
= LM2901Q: 100mV at 4mA
e  Output Voltage Compatible with TTL, MOS and CMOS
e Qualified to AEC-Q100 Grade 1
e Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)
e Halogen and Antimony Free. “Green” Device (Note 3)
e  The LM2901Q/LM2901AQ/LM2903Q/LM2903AQ are suitable
for automotive applications requiring specific change
control; these parts are AEC-Q100 qualified, PPAP capable,
and manufactured in IATF16949 certified facilities.
https://www.diodes.com/quality/product-definitions/

Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and
Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and
<1000ppm antimony compounds.
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Schematic Diagram
Tvcc
() () (V) (v)
A 4 \ 4
v P
+INPUT o—=—_ Q1 Q?—
-INPUT - - OUTPUT

Qs F—— 6 =

(Each Comparator)

Q8

Functional Block Diagram of LM2901Q/LM2901AQ/LM2903Q/LM2903AQ

Pin Descriptions

LM2901Q/LM2901AQ
Pin Name Pin Number Function
10UT 1 Channel 1 Output
20UT 2 Channel 2 Output
Vce 3 Chip Supply Voltage
2IN- 4 Channel 2 Inverting Input
2IN+ 5 Channel 2 Non-Inverting Input
1IN- 6 Channel 1 Inverting Input
1IN+ 7 Channel 1 Non-Inverting Input
3IN- 8 Channel 3 Inverting Input
3IN+ 9 Channel 3 Non-Inverting Input
4IN- 10 Channel 4 Inverting Input
4IN+ 11 Channel 4 Non-Inverting Input
GND 12 Ground
40UT 13 Channel 4 Output
30UT 14 Channel 3 Output
LM2903Q/LM2903AQ
10UT 1 Channel 1 Output
1IN- 2 Channel 1 Inverting Input
1IN+ 3 Channel 1 Non-inverting Input
GND 4 Ground
2IN+ 5 Channel 2 Non-Inverting Input
2IN- 6 Channel 2 Inverting Input
20UT 7 Channel 2 Qutput
Vce 8 Chip Supply Voltage
LM2901Q/LM2901 AQ/LM2903Q/LM2903AQ 2 of 20 May 2024
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Absolute Maximum Ratings (Note 4) (@Ta = +25°C, unless otherwise specified.)
Symbol Parameter Rating Unit
Vce Supply Voltage 36 \"
Vip Differential Input Voltage 36 Vv
VIN Input Voltage -0.3 to +36 \Y
N Input Current (VIN < -0.3V) 50 mA
Vo Output Voltage 36 \
lo Output Current 20 mA
— Duration of Output Short Circuit to Ground (Note 5) Unlimited —
SO-8 150
TSSOP-8 175
o (P’\?gtlzag)e Thermal Impedance MSOP8 200 SCIW
SO-14 89
TSSOP-14 100
Ta Operating Temperature Range -40 to +125 °C
TJ Operating Junction Temperature +150 °C
Tst Storage Temperature Range -65 to +150 °C
TLEAD Lead Temperature (Soldering, 10 seconds) +260 °C
Notes: 4. Stresses greater than 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 Ratings for extended periods can affect device reliability.
5. Short circuits from outputs to Vi can cause excessive heating and eventual destruction.

6. Maximum power dissipation is a function of Tymax), 84a, and Ta. The maximum allowable power dissipation at any allowable ambient temperature is

Pp = (Tymax) = Ta) / 8ya. Operating at the absolute maximum T, of +150°C can affect reliability.

ESD Ratings

Parameter Rating Unit

SO-14 500
TSSOP-14 500

Human Body Mode ESD Protection (Note 7) SO-8 500
TSSOP-8 500
MSOP-8 <500 v
SO-14
TSSOP-14

Charge Device Mode ESD Protection SO-8 1,000
TSSOP-8
MSOP-8

Note: 7. Human body model, 1.5kQ in series with 100pF.

Recommended Operating Conditions (Over Operating Free-Air Temperature Range, unless otherwise noted.)

Parameter Min Max Units
Single Suppl 2 36
Supply Voltage 9 PRy \
Dual Supply +1 +18
Ambient Temperature Range -40 +125 oo
Junction Temperature Range -40 +125
LM2901Q/LM2901 AQ/LM2903Q/LM2903AQ 3 of 20 May 2024
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Electrical Characteristics (Notes 8 & 9) (@Vcc = 5.0V, GND = 0V, Ta = +25°C, unless otherwise specified.)

LM2901Q/LM2901AQ
Parameter Conditions Ta Min Typ Max Unit
Ta=+25°C — 2 7
Vic = VceMmRr Min Non-A Device FUlR pp
_ ull Range — —
Vio |Input Offset Voltage Vo=14V 9 mv
Vce =5V to 30V Ta=+25°C — 1 2
(Note 10) A-Suffix Device
Full Range — —
Wi in Li Ta=+25°C — 25 250
I Input Bias Current lIN+ or IIN- with OUT in Linear Range nA
Vom =0V (Note 11) Full Range — — 500
Ta=+25°C — 5 50
lio Input Offset Current IiN+ - IN-, VoM = OV nA
Full Range — — 200
0to
Ta=+25°C — —
Input Common-Mode Vcc-1.5
VcMmRr Voltage Range Vce = 30V (Note 12) 0o Vv
Full Range — —
Vce -2
Ta=+25°C — 1.2 25
Vce = 30V
loc Supply Current RL = ° on Quad Full range - — 3.5 mA
(Four Comparators) Channels Ta=+25°C — 0.9 2
Vcc =5V
Full Range — — 3.0
. Vce= 15V, Vour=1Vto 11V B o .
Av Voltage Gain RL = 15kQ Ta=+25°C 50 200 V/mV
. Large Signal Response Vin=TTL Logic Swing, VRer = 1.4V _ o . .
Time VAL =5V, RL = 5.1kQ Ta=+25°C 800 ns
— Response Time VRL =5V, RL = 5.1kQ (Note 13) Ta=+25°C — 1.3 — us
losink) | Output Sink Current VIN-=1V, VIN+ =0, VO £ 1.5V Ta=+25°C 6 16 — mA
. Ta=+25°C — 100 400
VsaT Saturation Voltage VIN- =1V, VINg = 0, ISink £ 4mA mV
Full Range — — 700
VIN- =0V, VIN+ =1, Vo =5V Ta=+25°C — 0.1 — nA
loeak) | Output Leakage Current
VIN-= 0V, ViN+ = 1, Vo = 30V Full Range — — 1 HA
Vip Differential Input Voltage All VIN 2 QV (or V- if used) (Note 14) Full Range — — 36 \
Notes: 8. Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary over time and will

also depend on the application and configuration. The typical values are not tested and are not guaranteed on shipped production material.
9. All limits are guaranteed by testing or statistical analysis. Limits over the full temperature (-40 < Ta < +125°C) are guaranteed by design, but not tested in

production.

10. Vo = 1.4V, Rs = 0Q with V¢ from 5V to 30V.

11. 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.

12. The input common-mode voltage of either input signal voltage should not be allowed to go negative by more than 0.3V (@ +25°C). The upper end of the
common-mode voltage range is Vcc -1.5V (@ +25°C), but either or both inputs can go to +36V without damage, independent of the magnitude of Vc.

13. The response time specified is for a 100mV step input with 5mV overdrive. For larger overdrive signals 300ns can be obtained, see Typical Performance
Characteristics.

14. Positive excursions of input voltage may exceed the power supply level. As long as other voltages remain within the common mode range, the
comparator will provide a proper output stage. The low voltage state must not be less than -0.3V (or 0.3V below the magnitude of the negative power
supply, if used).
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Electrical Characteristics (continued) (Notes 8 & 9) (@Vcc = 5.0V, GND = 0V, Ta = +25°C, unless otherwise specified.)

LM2903Q/LM2903AQ
Parameter Conditions Ta Min Typ Max Unit
Ta=+25°C — 2 7
Vic = Vemr Min Non-A Device FUlR pp
_ ull Range — —
Vio |Input Offset Voltage Vo=1.4V mv
Vce =5V to 30V Ta=+25°C — 1 2
(Note 10) A-Suffix Device
Full Range — —
. lin+ or lin- with OUT in Linear Range Ta=+25°C — 25 250
Is Input Bias Current nA
P Vem = 0V (Note 11) Full Range — — 500
Ta=+25°C — 5 50
lio Input Offset Current lIN+ - lIN-, VoM = OV nA
Full Range — — 200
Oto
Ta=+25°C — —
. Vce-1.
VouR Input Common-Mode Voltage Ve = 30V (Note 12) cc-1.5 Vv
Range Full Range | \°° — —
u 9 Vce-2
Ta=+25°C — 0.7 1.7
Vee =30V Full R 3.0
- ull Range — — .
lcc Supply Current RL = > on Both mA
Channels Ta=+25°C — 0.6 1
Vcc =5V
Full Range — — 2.0
. Vce= 15V, Vour=1Vto 11V B o .
Av Voltage Gain RL = 15kQ), Ta=+25°C 50 200 V/mV
. . ) ViIN=TTL Logic Swing, VRerF = 1.4V _ o . .
Large Signal Response Time VRL = 5V, Rt = 5.1kQ Ta=+25°C 300 ns
— Response Time VRL =5V, RL = 5.1kQ (Note 13) Ta=+25°C — 1.3 — us
losink) | Output Sink Current VIN-= 1V, VIN+ =0, Vo £ 1.5V Ta=+25°C 6 16 — mA
) Ta=+25°C — 200 400
VsaT Saturation Voltage ViN-= 1V, ViIN: = 0, IsINK < 4mA mV
Full Range — — 700
VIN-= 0V, Viny =1, Vo =5V Ta=+25°C — 0.1 — nA
loeak) | Output Leakage Current
VIN- =0V, ViN+ =1, Vo = 30V Full Range — — 1 HA
Vip Differential Input Voltage All VIN 2 OV (or V- if used) (Note 14) Full Range — — 36 \
Notes: 8. Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary over time and will

also depend on the application and configuration. The typical values are not tested and are not guaranteed on shipped production material.
9. All limits are guaranteed by testing or statistical analysis. Limits over the full temperature (-40 < Ta < +125°C) are guaranteed by design, but not tested in

production.

10. Vo = 1.4V, Rs = 0Q with V¢ from 5V to 30V.

11. 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.

12. The input common-mode voltage of either input signal voltage should not be allowed to go negative by more than 0.3V (@ +25°C). The upper end of the
common-mode voltage range is Vcc -1.5V (@ +25°C), but either or both inputs can go to +36V without damage, independent of the magnitude of Vc.

13. The response time specified is for a 100mV step input with 5mV overdrive. For larger overdrive signals 300ns can be obtained, see Typical Performance
Characteristics.

14. Positive excursions of input voltage may exceed the power supply level. As long as other voltages remain within the common mode range, the
comparator will provide a proper output stage. The low voltage state must not be less than -0.3V (or 0.3V below the magnitude of the negative power
supply, if used).
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Performance Characteristics

1.0 ‘ ‘ T T T 20 T T T
5 Output Low State ‘ ‘ ‘ Output Low State
—T,=40"C 18 S
08 | —T.=+25°C 16 — T=40 OC
- T _ —T,=+25°C ______4/———-——"‘
< L— << 1.4
IS 7 g //
Z o6 — = 12 |~ —
e |~ o L
5 =] 1.0 ~
3 &)
> 2 os
o 04 Qo —
:f%) T | @ 06 e
T,=+85°C
02 | ——T,=+85°C 04— S
’ 0 —T,=+125°C
—T,=+125°C 02 ——
‘ ‘ ‘ LM2901Q/LM2901AQ
‘ ‘ ‘ LM2903Q/LM2903AQ 0.0 —
0.0 ‘ ‘ ‘ ‘ 0 4 8 12 16 20 24 28 32 36 40
0 4 8 12 16 20 24 28 32 36 40
Supply Voltage (V)
Supply Voltage (V)
Supply Current vs. Supply Voltage
Supply Current vs. Supply Voltage
1.0 ‘ ‘ ‘ 2.0 ‘ ‘ ‘
09 Output Low State 18 Output Low State
08 VCC=30V 16
= —_ VCC=30V
g A
:g 06  VCC5.0v I~~~ E 12 [~ T~—
: =3. : —
% 05 \\ ™~ % o T~ \\
o - ~— o T~
2 04 S 208 VCC=5.0V T~ T~ ~
? 03 D 06
0.2 04
0 02 LM2901Q/LM2901AQ |
o LM2903Q/LM2903AQ o 2901Q/LM2901AQ
"4 25 40 5 20 35 50 65 8 95 110 125 40 25 10 5 20 3 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
Supply Current vs. Temperature Supply Current vs. Temperature
100 ; 100 T T
V=0V VCC=5.0V
90 90 V=0V
80 [— ——T,=-40°C 80
L0l —T,=+25°C Z 70
g 60 g 60 —
3 —
50 3 50
8 2} \\
m 40 |— 8 40
- o ~——
=} — T~
‘_,_2- 30 —r é_ 30
20 |— T,=+85°C T 2
10 | —T,=+125%C 10 |
| | | LM2903Q/LM2903AQ LM2903Q/LM2903AQ
0 ! I I 0
0 4 8 12 16 20 24 28 32 36 40 25 10 5 20 3 50 65 80 95 110 125
Supply Voltage (V) Temperature (°C)
Input Bias Current vs. Supply Voltage Input Bias Current vs. Temperature
LM2901Q/LM2901AQ/LM2903Q/LM2903AQ 6 of 20 May 2024

Document number: DS37814 Rev. 4 - 2 www.diodes.com © 2024 Copyright Diodes Incorporated. All Rights Reserved.



http://www.diodes.com/

e e LM2903Q/LM2903AQ
Performance Characteristics (continued)
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Performance Characteristics (continued)
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Application Information

General Information

The LM2901Q/LM2901AQ/LM2903Q/LM2903AQ series comparators are high-gain, wide-bandwidth devices, and like most comparators, can easily
oscillate if the output lead is inadvertently allowed to capacitive couple to the inputs via stray capacitance. This shows up only during the output
voltage transition intervals as the comparator changes states. Standard PC board layout is helpful as it reduces stray input-output coupling. Reducing
the input resistors to < 10kQ reduces the feedback signal levels and finally, adding even a small amount (1.0mV to 10mV) of positive feedback
(hysteresis) causes such a rapid transition that oscillations due to stray feedback are not possible. Simply socketing the IC and attaching resistors
to the pins will cause input-output oscillations during the small transition intervals unless hysteresis is used. If the input signal is a pulse waveform,
with relatively fast rise and fall times, hysteresis is not required. All input pins of any unused comparators should be tied to the negative supply.

The bias network of the LM2901Q/LM2901AQ/LM2903Q/LM2903AQ series comparators establishes a quiescent current independent of the
magnitude of the power supply voltage over the range of from 2.0Vpc to 30Vbc.

The differential input voltage may be larger than Vcc without damaging the device. Protection should be provided to prevent the input voltages from
becoming negative more than -0.3Vpc (@ +25°C). An input clamp diode can be used as shown in the applications section.

The output of the LM2901Q/LM2901AQ/LM2903Q/LM2903AQ series comparators is the uncommitted collector of a grounded-emitter NPN output
transistor. Many collectors can be tied together to provide an output ORing function. An output pullup resistor can be connected to any available
power supply voltage within the permitted supply voltage range and there is no restriction on this voltage due to the magnitude of the voltage applied
to the Vcc terminal of LM2901Q/LM2901AQ/LM2903Q/LM2903AQ series comparator package. The output can also be used as a simple SPST
switch to ground (when a pullup resistor is not used).

The amount of current the output device can sink is limited by the drive available (which is independent of Vcc) and the 8 of this device. When the
maximum current limit is reached (approximately 16mA), the output transistor will come out of saturation and the output voltage will rise very rapidly.
The output saturation voltage is limited by the approximately 60Q RsaT of the output transistor. The low offset voltage of the output transistor (1.0mV)
allows the output to clamp essentially to ground level for small load currents.
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LM2901Q/LM2901AQ
LM2903Q/LM2903AQ

Typical Application Circuit (vcc = 5.0voc)

Vce

3kQ
+ViN O—

Vo

+VRer O———

Basic Comparator

+5Voc

Driving TTL

V+

V+

VW
%MQ

Inverting Comparator with
Hysteresis

LM2901Q/LM2901AQ/LM2903Q/LM2903AQ
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+ViN O——

Vo

+VREKD)—

Driving CMOS

+VREF

Vo

+VIN M
Non-Inverting Comparator with
Hysteresis
V+
@)
Vo
+ 5.1kQ
+
VIN Vo

-__5VDc

oV
Comparator with a
Negative Reference
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Typical Application Circuit (continued) (Vcc = 5.0Voc)

wg

200kQ é 2kQ

100kQ

Wy

+15Voc

Wy

i

200kQ CRYSTAL
f=100KHz )
— —— * For large ratios of R1/R2, D1 can
- - be omitted.
Crystal Controlled Oscillator Pulse Generator
V+

O—
Vo
: STROBE
INPUT

*Or logic gate without pullup resistor

Output Strobing

3kQ

Voul

OR Gate

Large Fan-in AND Gate
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Typical Application Circuit (continued) (Vcc = 5.0Voc)

V+(12Voc)
2Rs
+VREF HIGH O_l\/\/\/_ + 10kQ =
2N2222
¢
- +Vin1
Rs
LAMP 5.1kQ
+ 12 ESB
VIN + -Vinz
— —4 2N2222
2Rs
+VrerLow O 3 —
Comparing Input Voltage of
Limit Comparator Opposite Polarity
V+ A
O—i+ 3.0kQ
100k 100K2 5.1kQ
———)
Vo
O p ——O
Vo
O—\ 20MQ
[

Zero Crossing Detector

ORing the Outputs (Single Power Supply)

Vi

100pF 10ka

———OVo

Vi
ms—p( pw [€—
0.001uF 0

to t

One-Shot Multivibrator Squarewave Oscillator
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Ordering Information
LM290%(_ X Q XXX - )_(IX_
| . JT 1 . |
Channel Offset Grade Qualification Grade Package Packing

1: Quad channel
3 : Dual channel

Blank : Normal
A Low Vg

Q : Automotive

T14: TSSOP-14

514: 50-14
5:580-8
TH : TSS0P-8
M8 : MSOP-8

-13:13" Tape & Reel

Part Number Part Number Suffix Package Code Package (Note 15) Packing
Qty. Carrier
LM2901QT14-13 -13 T14 TSSOP-14 2,500 Tape & Reel
LM2901AQT14-13 -13 T14 TSSOP-14 2,500 Tape & Reel
LM2901QS14-13 -13 S14 SO-14 2,500 Tape & Reel
LM2901AQS14-13 -13 S14 SO-14 2,500 Tape & Reel
LM2903QS-13 -13 S SO-8 2,500 Tape & Reel
LM2903AQS-13 -13 S SO-8 2,500 Tape & Reel
LM2903QTH-13 -13 TH TSSOP-8 2,500 Tape & Reel
LM2903AQTH-13 -13 TH TSSOP-8 2,500 Tape & Reel
LM2903QM8-13 -13 M8 MSOP-8 2,500 Tape & Reel
LM2903AQM8-13 -13 M8 MSOP-8 2,500 Tape & Reel
Note: 15. For packaging details, go to our website at https://www.diodes.com/design/support/packaging/diodes-packaging/.
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Marking Information

(1) TSSOP-14 and SO-14

(Top View)
el 1011 1]
Logo —f—n :) : : —t X : Grade : - : Normal
: A :Low Vio
Marking ID —
97+ L2901 E Q Q : Automotive Grade
YYWWX X YY : Year (ex: 24 = 2024)
O WW : Week : 01 to 52; 52 represents
1 7 week 52 and 53
X X :Internal Code
(2) SO-8
(Top View)
Bl [ [6 [
Logo =—— ), ——+= X:Grade:-:Normal
Marking ID +—— L2903 X A:Low Vio
arking o Q Q : Automotive Grade
YY WW X X YY : Year (ex: 24 = 2024)
o WW : Week : 01 to 52; 52 represents
week 52 and 53

TIERERO X X : Internal Code

(3) MSOP-8 and TSSOP-8

L+ X :Internal Code
Logo «<—— )}, YW Y :Year:0to 9 (ex: 4 = 2024)
W :Week:AtoZ: week 1to 26;
Marking ID «=—— L2303 X Q atoz:week 27 to 52;
z represents week 52 and 53
®) I—_'* X : Grade : - : Normal
DRENERE A :Low Vio
Q : Automotive Grade
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Package Outline Dimensions

Please see http://www.diodes.com/package-outlines.html for the latest version.

SO-14
S0-14
= 5] 2 ee Detail 'A' Dim [ Min | Max
b 2ol / A - [175] -
% A1 |0.10] 0.25 | --
H H H 1] H H (] A2 [125] 155 | -
| [ b _|0.31] 051 | -
e £2 c [010[025 | -
‘ D [8.55] 8.75 --
E1 E E |5.80]| 6.20 --
@ ‘ . E1 |3.80 | 4.00 --
e 1.27 BSC
- — - h [025] 050 | -
S H H 0 O N h L |o40] 127 | -
Pin 1 i3 e b ~[obb|C —H-—c L1 1.04 REF
e @[a@[c[rs[o]  2:7Tes a0t L2 0.25 BSC
0 0° 8° --
(//]eee[c] o2 81 | 5 | 150 | -
’ * ’l \‘ 14x T 02 Oo . .
— eating Plane — ‘ ™ ; ting P bbb - - 020
o o J e ™ oo T 1030
S P ddd| - | — |0.25
DETAIL ‘A eee | -- - 10.10
All Dimensions in mm
S0-8
( N
S0O-8
E Dim | Min Max | T
+ yp
O A 1.40 1.50 1.45
1 A1l 0.10 0.20 | 0.15
C b 0.30 0.50 | 0.40
| [ 0.15 0.25 | 0.20
D 4.85 495 | 4.90

E 5.90 | 6.10 | 6.00

E1 E1 | 3.80 | 3.90 [ 3.85
— h EO | 3.85 | 3.95 | 3.90
— 1089 Q e - - [127
/\ o (NS 2o >>@| f h | - [ - |03
! - c L [ 062 [ 082072
. L . A 4°£3° [;’n i r Q [ 060 | 070 | 0.65
| ! ! ] 7 A auge Plane All Dimensions in mm
/ 4 | | I;_Seating Plane
'\ -
O e EA1 - Eo Tt
- D -—
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Package Outline Dimensions (continued)

Please see http://www.diodes.com/package-outlines.html for the latest version.

TSSOP-14

FREAAEA

o TSSOP-14
% % P Dim | Min | Max
Pir1 Indent \ | Gauge Plane al 7° (4X)
e BL L—F_—' 11 Seating Piane a2 0° g°
% - A | 49 [ 510
1 ot o B 4.30 4.50
Detall ‘A c — 1.2
ilLLGLL ' D | 08 | 1.05
&= "k F 1.00 Typ
A F1_| 045 [ 0.75
e = G 0.65 Typ
i | D K 0.19 [ 0.30
by All Dimensions in mm
Diatail ‘A
MSOP-8
o MSOP-8
D D laaa]c] Dim | Min | Max | Typ
‘ A = [ 110 | -
? A1 0.05 0.15 | 0.10
A2 0.75 0.95 | 0.86
m A3 0.29 0.49 |0.39
LLLL b | 022 | 0.38 | 0.30
g c | 008 | 023015
@ 0.60mmK0.038DP Gauge Plane J D 590 | 3.10 13.00
4+ — B SeatingPlane (I N— E | 470 | 510 [4.90
E1 2.90 3.10 | 3.00
\/
G ) @& L E3 | 2.85 | 3.05 |2.95
[ | e -- -- 0.65
Detail C L 0.40 | 0.80 | 0.60
e a 0° 8° 4°
1 J o X - ~ [0.750
el e y - =~ [0.750
& [ddd@][C[A-B|D aaa 0.20
p \ 7 bbb 0.25
i A2 [S]ecc[C] r ! cce 0.10
j;# — gy Seating Plane a” \ E r ddd 0.13
A1) € A3 E1 c All Dimensions in mm
D See Detail C
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Package Outline Dimensions (continued)
Please see http://www.diodes.com/package-outlines.html for the latest version.
TSSOP-8
la D
n N\ TSSOP-8
H H H H ) Dim | Min | Max | Typ
—™\_ 66 Detail C a |009] - -
E A - 1.20 -
Ef A1 | 0.05 | 0.15 -
A2 |0.825|1.025|0.925
o b | 0.19 | 0.30 -
H H H H c | 0.09|0.20 -
' D | 2.90 | 3.10 | 3.025
e ||k e | - | - [o065
° Gauge plane E — - 6.40
| E1 | 4.30 | 450 |4.425
A A2 T L [045[0.75] 0.60
D Al All Dimensions in mm
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Suggested Pad Layout
Please see http://www.diodes.com/package-outlines.html for the latest version.
SO-14
X1
A 7] Dimensions | Value (in mm)
C 1.270
C1 5.400
G 3.900
X 0.600
X1 8.220
Y1 G C1 Y 1.500
Y1 6.900
|
Y
i [ |
— b X f—— L—»LC
SO-8
[ X ————— =
|
I I I I
I I I I
| Dimensions | Value (in mm)
C 1.27
o —-—1—-~— X 0.802
X1 4.612
! Y 1.505
Y1 6.50
I I I I Y
L L L
|<—>|—C — e X |—-—
TSSOP-14

X
-l
4 HEEE

»

Dimensions | Value (in mm)

_|_

>

B H Y B E S
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Suggested Pad Layout (continued)

Please see http://www.diodes.com/package-outlines.html for the latest version.

X C

— - ] —

ll

.

C3 Ci1

MSOP-8

TSSOP-8

Dimensions | Value (in mm)
C 0.650
X 0.450
Y 1.350
Y1 5.300
Dimensions | Value (in mm)
X 0.45
Y 1.78
C1 7.72
C2 0.65
C3 4.16
G 0.20

Mechanical Data

e  Moisture Sensitivity: Level 1 per J-STD-020

e  Terminals: Finish — Matte Tin Plated Leads, Solderable per MIL-STD-202, Method 208 &3}

e  Weight:
= S0-8:0.074 grams (Approximate)
= S0-14: 0.14 grams (Approximate)
=  TSSOP-8:0.041 grams (Approximate)
= MSOP-8: 0.027 grams (Approximate)
=  TSSOP-14:0.052 grams (Approximate)
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any product
described herein. This document is intended for skilled and technically trained engineering customers and users who design with Diodes’ products.
Diodes’ products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for (a) selecting
the appropriate Diodes products for their applications, (b) evaluating the suitability of Diodes’ products for their intended applications, (c) ensuring
their applications, which incorporate Diodes’ products, comply the applicable legal and regulatory requirements as well as safety and functional-
safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation, quality control techniques,
redundancy, malfunction prevention, and appropriate treatment for aging degradation) to minimize the risks associated with their applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes from
time to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such use, and
will hold Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless against all damages and liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent applications.
Product names and markings noted herein may also be covered by one or more United States, international or foreign trademarks and trademark
applications. Diodes does not convey any license under any of its intellectual property rights or the rights of any third parties (including third parties
whose products and services may be described in this document or on Diodes’ website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not
alter or expand the applicable warranties provided by Diodes. Diodes does not warrant or accept any liability whatsoever in respect of any products
purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or
regulations, or for any unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or
penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless
against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with
the applicable laws and regulations, as well as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and
Diodes is under no obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make
modifications, enhancements, improvements, corrections or other changes without further notice to this document and any product described herein.
This document is written in English but may be translated into multiple languages for reference. Only the English version of this document is the final
and determinative format released by Diodes.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodes assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such unauthorized
use.

9. This Notice may be periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-
conditions/important-notice

The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
All other trademarks are the property of their respective owners.
© 2024 Diodes Incorporated. All Rights Reserved.
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