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LM2901B-Q1 LM2901x-Q1
2kV ESD
2V 36V vCC 1.5V
oy 32V “ B 36V -40°C  +125

°C  AEC-Q100 1

Z 4-1. Pin Functions

PIN
SOIC,
ERED TSSOP, X20FN WQFN 1o DESCRIPTION
DYY
ouT1 ™M 1 14 16 Output |Output pin of the comparator 2
outz ™ 2 1 15 Output |Output pin of the comparator 1
Vee 3 2 1 — Positive supply
IN2- () 4 3 5 Input | Negative input pin of the comparator 1
IN2+ (1) 5 4 6 Input | Positive input pin of the comparator 1
IN1 - (1) 6 5 2 Input | Negative input pin of the comparator 2
IN1+ () 7 6 4 Input | Positive input pin of the comparator 2
IN3 - 8 7 7 Input  |Negative input pin of the comparator 3
IN3+ 9 8 8 Input | Positive input pin of the comparator 3
IN4 - 10 9 9 Input  |Negative input pin of the comparator 4
IN4+ 11 10 11 Input | Positive input pin of the comparator 4
GND 12 11 12 — Negative supply
ouT4 13 12 13 Output |Output pin of the comparator 4
ouT3 14 13 14 Output |Output pin of the comparator 3
NC — — 3 — No Internal Connection - Leave floating or GND
NC — — 10 — No Internal Connection - Leave floating or GND
Thermal Pad — — PAD — Connect directly to GND pin
(1) Some manufacturers transpose the names of channels 1 & 2. Electrically the pinouts are identical, just a difference in channel naming
convention.
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5 Specifications

5.1 Absolute Maximum Ratings for LM2901B-Q1
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Supply voltage: Vg = (V+) - (V-) -0.3 38 \Y
Differential input voltage : V| @ +38 \%
Input pins (IN+, IN -) -0.3 38 Vv
Current into input pins (IN+, IN -) -50 mA
Output pin (OUT) -0.3 38 \%
Output sink current 25 mA
Output short-circuit duration(®) Unlimited s
Junction temperature, T, 150 °C
Storage temperature, Tgyg -65 150 ‘G

(1)  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.

(2) Differential voltages are at IN+ with respect to IN-

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

5.2 Absolute Maximum Ratings for LM2901x-Q1

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

MIN MAX UNIT
Supply voltage, Vo @ 36
Differential input voltage, Vip ©) +36
Input voltage range, V, (either input) -03 36 ¥
Output voltage, Vo 36
Output current, I 20 mA
Duration of output short circuit to ground® Unlimited
Operating virtual junction temperature, T, 150 °C
Storage temperature, Tg, -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings can cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this can affect device reliability, functionality, performance, and shorten the device lifetime.

All voltage values, except differential voltages, are with respect to network ground.

Differential voltages are at IN+ with respect to IN-.

Short circuits from outputs to V¢ can cause excessive heating and eventual destruction.
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VALUE UNIT
- Electrostatic Human-body model (HBM), per AEC Q100-002(" +2000 0
(ESD) | discharge Charged-device model (CDM), per AEC Q100-011() £1000
(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
5.4 Recommended Operating Conditions for LM2901B-Q1
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Supply voltage: Vg= (V+) - (V) 2 36 \Y
Ambient temperature, Ta LM2901B-Q1 -40 125 °C
Input Voltage Range, Vg (V-) - 01 (V+) - 20 \
5.5 Recommended Operating Conditions for LM2901x-Q1
over operating free-air temperature range (unless otherwise noted)
MIN MAX | UNIT
v A LM2901-Q1 2 30 .
u voltage
i PRYSIONEE LM2901V-Q1, LM2901AV-Q1 2 32
Ta Ambient temperature -40 125 °C
lo Output current (per comparator) 0 4 mA
5.6 Thermal Information
All Devices
D PW DDY RTE RUC
(1
THEEMAL METRIES (soic) | (rssop) | (soT-23) | waFN) | (xearn) | UNIT
14PINS | 14PINS | 14PINS | 16 PINS | 14 PINS
Roja Junction-to-ambient thermal resistance 111.2 136.6 67.6
R yc(top) Junction-to-case (top) thermal resistance 66.9 66.6 72.3
Roys Junction-to-board thermal resistance 67.8 79.8 43.1
°CMW
VT Junction-to-top characterization parameter 28.0 17.8 6.3
b g Junction-to-board characterization parameter 67.4 79.3 42.8
R ycbot) Junction-to-case (bottom) thermal resistance - - - 26.4 -

(1) For more information about traditional and new thermal metrics, see the Semicondctor and IC Package Thermal Metrics report,
SPRA953.
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5.7 Electrical Characteristics for LM2901B-Q1
Vs =5V, Vem=(V-); Ta=25°C (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vg=51o 36V -3.5 +0.37 3.5
Vig Input offset voltage m\
Vg=510 36V, Ty = -40°C to +125°C -55 5.5
-35 -25 nA
Ig Input bias current
Ta= -40°C to +125°C -50 nA
-25 +0.5 25 nA
log Input offset current
Ta= -40°C to +125°C -50 50 nA
Vg=3to 36V v-) V+) - 1.5 W
Veu Common mode range (!
Wg=310 36V, Ty = -40°C to +125°C vV-) (V+) - 2.0 W
Large signal differential Vg=15V, Vg = 1.4V 1o 1.4V,
Avo voltage amplification R. = 15k to (V4) 0 200 Vimv
lging = 4mA, Vip = -1V 110 400 m\
Vv Low level output Voltage
o {swing from (V - }} Ising = 4mMA, Vip = -1V 550 my
Ta= -40°Cto+125°C
(V+) =Vg=5V, Vip=1V 0.1 50 nA
lonike High-level output leakage current
(V+) = Vg =36V; Vp=1V 100 nA
loL Low level output current VoL = 1.5V, Vp=-1V; Vg = 5V 6 21 mA
Vg =5V, no load 0.8 1.2 mA
lg Quiescent current (all comparators)
Vg= 36V, noload, To= -40°C to +125°C 1 1.6 méa

(1) When the voltage at either input goes negative by more than 0.3V, the output can be incorrect and excessive

input current can flow. The upper end of the common-mode voltage range is limited by Ve - 2V. However only one input needs to be
in the valid common mode range, the other input can go up the maximum Ve level and the comparator provides a proper output state.
Either or both inputs can go to maximum V¢ level without damage.

5.8 Switching Characteristics for LM2901B-Q1
Vs =5V, Vo _puLLue = 5V, Vem = Vs/2, C = 15pF, R =5.1kOhm, T4 = 25°C (unless otherwise noted).

TTL input signal (1

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Propagation delay time, high-to-low; N _
tresponse Small scale input signal (! Input overdrive = 5mV, Input step = 100mV 1000 ns
fesponse Propagation delay time, high-to-low; TTL input with Vg = 1.4V 300 ns

(1) High-to-low and low-to-high refers to the transition at the input.
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5.9 Electrical Characteristics for LM2901x-Q1

Ve = 5V, at specified free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS(™ Ty @ MIN TYP MAX| UNIT
25°C 2 i
Vig = VICR(min): Non A devices Ful 3
Vo = 1.4V, ull range
Vio Input offset voltage Vg = 5V to 25°C 3 mV
MAX () A suffix devices
Full range
25°C 5 50
o Input offset current Vo = 1.4V nA
Full range 200
25°C =25 - 250
e Input bias current Vo = 1.4V nA
Full range - 500
" Common-mode input- 25°C 0 Vee— 1.5 i
‘R voltage range® Full range 0 Vee -2
. = - VCC o 15V,
dim tgage:'g;a'|i§$:§2t‘a" Vo = 1.4V to 11.4V, 25°C 25 100 VimV
S R, = 15k to Vce
Von =5V 25°C 0.1 50 nA
lon High-level output current |V|p = 1V
Von = Vee MAX®) | Full range 1 nA
25°C 150 400
VoL Low-level output voltage |Vip= -1V loL =4mA mV
Full range 700
loL Low-level output current |Vip= -1V VoL = 1.5V 25°C 6 16
I Supply current (four Vo = 2.5V, No Vee = 5V SEE 0.8 2| mA
cc comparators) load Vee = MAX®) 1 25

(1)  All characteristics are measured with zero common-mode input voltage, unless otherwise specified.

(2) Full range (MIN to MAX) is -40°C to 125°C. All characteristics are measured with zero common-mode input voltage, unless otherwise
specified.

(3) Ve MAX =30V for non-V devices and 32V for V-suffix devices.

(4) The voltage at either the input or common mode can not be allowed to negative by more that 0.3V. The upper end of the common-
mode voltage range is Vec+ - 1.5V; however, one input can exceed V¢, and the comparator can provide a proper output state as
long as the other input remains in the common-mode range. Either or both inputs can go to 30V without damage.

5.10 Switching Characteristics for LM2901x-Q1
VCC =5V, TA =25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
100mV input step with 5mV 13
Response time® EL connec(tﬁd to 5V through 5.1k Q, overdrive - -
= 15pF
L= AR TTL-level input step 03

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

WWW.SZTDBDT.COM



ARUNA=

Tudi Semiconductor

I
6 Detailed Description
6.1 Overview

The LM2901-Q1 family is a quad comparator with the ability to operate up to 36V on the supply pin. This
standard device has proven ubiquity and versatility across a wide range of applications. This is due to it's very
wide supply voltages range (2V to 36V), low Ig and fast response.

This device is AEC-Q100 qualified and can operate over a wide temperature range of -40°C to 125°C..

The open-drain output allows the user to configure the output's logic low voltage (Vq.) and can be utilized to
enable the comparator to be used in AND functionality.

The "B" versions add dedicated ESD protections on all the pins for improved ESD performance as well as
improved negative input voltage handling. Please see Application Note SNOAA35 for more information

6.2 Functional Block Diagram Schematic (Each Comparator)

vee
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6.3 Feature Description

The comparator consists of a PNP darlington pair input, allowing the device to operate with very high gain and
fast response with minimal input bias current. The input Darlington pair creates a limit on the input common
mode voltage capability, allowing the comparator to accurately function from ground to Vgc - 2V over
temperature. On the non-B devices, a clamp was added around Q3 to mimic the both inputs above input voltage
range behavior of the original classic silicon.

The output consists of an open drain NPN (pull-down or low side) transistor. The output NPN sinks current when
the negative input voltage is higher than the positive input voltage and the offset voltage. The Vg is resistive
and scales with the output current. Please see the "Output Low Voltage vs. Output Sinking Current" graphs for
VoL values with respect to the output current.

6.4 Device Functional Modes
6.4.1 Voltage Comparison
The LM2901-Q1 family of devices operates solely as a voltage comparator, comparing the differential voltage

between the positive and negative pins and outputs a logic low or high impedance (logic high with pullup) based
on the input differential polarity.
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ORDERING INFORMATION

TSR

MarkingOn The

Order Number Package Package Quantity park
LM2901AVQDRG4Q1-TUDI SOP14 Tape,Reel,2500 2901AVQ
LM2901AVQDRQ1-TUDI SOP14 Tape,Reel, 2500 2901AVQ
LM2901AVQPWRG4Q1-TUDI TSSOP14 Tape,Reel,2500 2901AVQ
LM2901AVQPWRQ1-TUDI TSSOP14 Tape,Reel,2500 2901AVQ
LM2901BQDRQ1-TUDI SOP14 Tape,Reel,2500 LM2901BQ
LM2901BQPWRQ1-TUDI TSSOP14 Tape,Reel, 2500 2901BQ
LM2901QDRG4Q1-TUDI SOP14 Tape,Reel, 2500 2901Q1
LM2901QDRQ1-TUDI SOP14 Tape,Reel, 2500 2901Q1
LM2901QPWRG4Q1-TUDI TSSOP14 Tape,Reel, 2500 2901Q1
LM2901QPWRQ1-TUDI TSSOP14 Tape,Reel, 2500 2901Q1
LM2901VQDRG4Q1-TUDI SOP14 Tape,Reel, 2500 2901VvQ1
LM2901VQDRQ1-TUDI SOP14 Tape,Reel, 2500 2901VvQ1
LM2901VQPWRG4Q1-TUDI TSSOP14 Tape,Reel, 2500 2901Q1
LM2901VQPWRQ1-TUDI TSSOP14 Tape,Reel, 2500 2901VQ
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Package SOP14 Dimensions
In Millimeters
Symbol
D MIN | NOM MAX
H H H H H H A 1.35 1.60 1.75
A1l 0.10 0.15 0.25
INDEX ©0.8+0.1 .
DEP0.240.1 e ‘\\
/ X A2 1.25 1.45 1.65
— T |
Wy '\\ ]
N /L A3 0.55 0.65 0.75
S > ®2.0+0.1 BTM E-MARK
DEP0.1+0.05
v ) b 0.36 0.49
n H H H H H b1 035 | 040 | 045
© b[$ [0.2s M|
C 0.16 0.25
cl 0.15 0.20 0.25
L2
ri~ Rt D |853| 863 | 873
o T F =
¥ ¥
v K ¥ E 5.80 6.00 6.20
B
E1 3.80 3.90 4.00
e 1.27 BSC
T
=
5 %B L 0.45 0.60 0.80
A L1 1.04 REF
B B
83 * L2 0.25 BSC
\2
<| & imininininininl R 0.07
) { : — . - = —
<—t/’\- 04 T_ R1 0.07
h 0.30 0.40 0.50
b 6 0° 8°
BASE METAL b1 o
. 01 6° 8° 10°
X
©l% \ 02 6° 8° 10°
L L
SECTION B-B 63 5° 7° 9°
04 5° 7° 9°
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PaCkage TSSOP14 Dimensions

In Millimeters
Symbol

MIN | NOM MAX

I e

Al 0.05 — 0.15

A2 0.90 1.00 1.05
i L

A3 0.34 0.44 0.54

Q b 0.20 — 0.28

INDEX ®1.0:0.05 0.15; DEP

1T T H H H H H W b1 020 | 022 | 024
o = ﬁ
z[!
e C 0.10 — 0.19
. cl 010 | 013 | 0.15
<}
(qV] A1
D 486 | 496 | 506
) T <l
J E 620 | 640 | 6.60
E1 430 | 440 | 450
e 0.65 BSC
RIS
= | L 045 | 060 | 075
B\
i — L1 1.00 REF
Bf A L 01
PN [ 0.25 BSC
R 0.09 - s
3 b R R1 0.09 — =
BASE b1
3 ~ WIS
I \{/ 01 0° — 8°
o <
S \\\\ 02 10° | 120 14°
\ 4
v S
03 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.

@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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