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Features

@ Operable with a Single Power Supply

@® Wide Operating Supply Voltage

@ Standard Pin Assignments

@ Input and Output are Ground Sense Operated
@® Open Collector

® Wide Temperature Range

Application

@®General Use

@ Current Monitor
@ Battery Monitor
@ Multi vibrator

General Description
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General purpose BA8391G/BA10393F/BA10339xx and high reliability BA2903xxxx/BA2901xxx
integrate one, two or four independent high gain voltage comparator.
Operating supply voltage range of BA8391G/BA1039 3F/BA2903xxxx/BA2901xxx is wide(2V to 36V
). And can be used in a variety of applications because current consumption is small. BA2903Wxx

is a low input offset voltage products.(2mV max)
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Selection Guide

Maximum operating temperature

Input Offset
Voltage e +85°C —\1(/' +1056°C -\r/- +125°C —\
(Max)
General Purpose Single — 7mV BA8391G
Dual 5mv BA10393F
BA10339F
Quad
Smv BA10339FV
BA2903SF BA2903F
High Reliability Dual mvV BA2903SFV BA2903FV
—I: BA2903SFVM BA2903FVM
omV BA2903WF
I BA2903WFV |
BA2901SF BA2901F
Quad mv
o _/ \ BA2901SFV /\_BAZQMFV J
Simplified Schematic
vcc [ ®
ouT
' N
+IN ! K
-IN [
I/
N
VEE O * * -
Figure 1. Simplified Schematic (one channel only)
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Line-up
Input Offset Supply
Operating Temperature Range Voltage Current Package Orgerabie
Part Number
(Max) (Typ)
mv 0.3mA SSOP5 Reel of 3000 BA8391G-TR
0.4mA SOP8 Reel of 2500 BA10393F-E2
-40°C to +85°C
5mv — SOP14 Reel of 2500 BA10339F-E2
.8m
SSOP-B14 Reel of 2500 BA10339FV-E2
SOP8 Reel of 2500 BA2903SF-E2
0.6mA SSOP-B8 Reel of 2500 BA2903SFV-E2
-40°C to +105°C MSOP8 Reel of 3000 BA2903SFVM-TR
SOP14 Reel of 2500 BA2901SF-E2
mv 0.8mA
SSOP-B14 Reel of 2500 BA2901SFV-E2
SOP8 Reel of 2500 BA2903F-E2
SSOP-B8 Reel of 2500 BA2903FV-E2
0.6mA MSOP8 Reel of 3000 BA2903FVM-TR
-40°C to +125°C o SOP8 Reel of 2500 BA2903WF-E2
m
SSOP-B8 Reel of 2500 BA2903WFV-E2
SOP14 Reel of 2500 BA2901F-E2
mv 0.8mA
SSOP-B14 Reel of 2500 BA2901FV-E2
Absolute Maximum Ratings (Ta=25°C)
Rating
Parameter Symbol Unit
BA8391G
Supply Voltage VCC-VEE +36 v
Power Dissipation Po SSOP5 0.67 (Note1.2) w
Differential Input Voltage (MNete 3) Vio +36 Y,
Input Common-mode
Voltage Range Vicm (VEE-0.3) to (VEE+36) \%
Input Current (Note 4) I -10 mA
. +2.0 to +36.0
Operating Supply Voltage Vopr (£1.0to +18.0) \%
Operating Temperature Range Topr -40 to +85 G
Storage Temperature Range Tstg -55 to +1560 50
Maximum Junction Temperature Timax +150 °C

(Note 1) To use at temperature above T,=25°C reduce 5.4mW.
(Note 2) Mounted on a FR4 glass epoxy PCB(70mmx=70mmx=1.6mm).
(Note 3) The voltage difference between inverting input and non-inverting input is the differential input voltage.
Then input terminal voltage is set to more than VEE.
(Note 4) Excessive input current will flow if a differential input voltage in excess of approximately 0.6V is applied between the input unless some limiting

resistance is used.

Caution: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is operated over
the absolute maximum ratings.
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Absolute Maximum Ratings - continued
Rating
Parameter Symbol Unit
BA10393F BA10339xx
Supply Voltage VCC-VEE +36 \%
SOP8 0.62 (Note 58) s
Power Dissipation Po SOP14 - 0.49 (Note 8.8) w
SSOP-B14 - 0.70 (Note 7.8)
Differential Input VoltageNote 9 Vio (VEE to VCC)
Input Common-mode
Voltage Range Viem (VEE-0.3) to VCC
Input CurrentNote 10) I -10 mA
" +2.0to +36.0 +3.0to +36.0
Operating Supply Voltage Vopr (£1.0to +18.0) (£15t0 +18.0) \%
Operating Temperature Range Topr -40 to +85 °C
Storage Temperature Range Tstg -55 to +125 °%C
Maximum Junction Temperature Timax +125 °C

(Note 5)
(Note 6)
(Note 7)
(Note 8)
(Note 9)

To use at temperature above T,=25°C reduce 6.2m\\.

To use at temperature above Ta=25°C reduce 4.9mW.

To use at temperature above Ta=25°C reduce 7.0mW.

Mounted on a FR4 glass epoxy PCB(70mmx70mmx1.6mm).

The voltage difference between inverting input and non-inverting input is the differential input voltage.

Then input terminal voltage is set to more than VEE.

(Note 10) Excessive input current will flow if a differential input voltage in excess of approximately 0.6V is applied between the input unless some limiting
resistance is used.

Caution: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit

between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is operated over

the absolute maximum ratings.

Rating
Parameter Symbol Unit
BA2903Sxxx | BA2901Sxx BA2903xxx BA2901xx
Supply Voltage VCC-VEE +36 \%
SOP8 0.77 (Note 11,16) = 077 (Note 11,186) =
SSOP-B8 068 (Note 12,16) _ 068 (Note 12,16) _
Power Dissipation Po | MSOP8 | 0.58 (Note13.19) - 0.58 (Note 13,16) - w
SOP14 i 0.61 (Note 14,16) - 0.61 (Note 14,16)
SSOP-B14 = 0.87 (Note 15,16) - 0.87 (Note 15,16)
Differential Input Voltage MNote 17) Vip 36
Input Common-mode
Voltage Range Vicu (VEE-0.3) to (VEE+36)
Input Current (Note 18) I -10 mA
; +2.0to +36.0
Operating Supply Voltage Vopr (£1.0to +18.0) \%
Operating Temperature Range Topr -40 to +105 -40 to +125 i C
Storage Temperature Range Tstg -55to +150 °C
Maximum Junction Temperature Timax +150 °C

(Note 11) To use at temperature above T4=25°C reduce 6.2mW.

(Note 12) To use at temperature above To=25°C reduce 5.5mW.

(Note 13) To use at temperature above Ta=25°C reduce 4.7mW.

(Note 14) To use at temperature above Ta=25°C reduce 4.9mW.

(Note 15) To use at temperature above Toa=25°C reduce 7.0mW.

(Note 16) Mounted on a FR4 glass epoxy PCB(70mmx70mmx1.6mm).

(Note 17) The voltage difference between inverting input and non-inverting input is the differential input voltage.
Then input terminal voltage is set to more than VEE.

(Note 18) Excessive input current will flow if a differential input voltage in excess of approximately 0.6V is applied between the input unless some limiting
resistance is used.

Caution: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit

between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is operated over

the absolute maximum ratings.
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Electrical Characteristics
OBAB8391G(Unless otherwise specified VCC=+5V, VEE=0V, Ta=25°C)

Te tu Limit
Parameter Symbol It - Unit Conditions
Range Min Typ Max
25°C - 2 i ouUT=1.4V
Input Offset Voltage MNote 19.20) Vio mV
Full range - - 15 VCC=5 to 36V, OUT=1.4V
25°C - 5 50
Input Offset Current (Note 19.20) lo nA | OUT=14V
Full range - - 200
. 25°C - 50 250
Input Bias Current (Note 20.21) Is nA | OUT=1.4V
Full range - - 500
Input Common-mode 5 VCC
Voltage Range b ke 0 i -1.5 ¥ i
. . . 25 100 : VimV | VCC=15V, OUT=1.4to 11.4V
Large Signal Voltage Gain Av 25°C 88 100 - 4B | R=15kQ, Vr=15V
25°C ; 0.3 0.7 OUT=Open
Supply Current (Note 20) lec mA
Full range - - 1.3 OUT=0pen, VCC=36V
+IN=0V, -IN=1V
i (Note 22) o a i
Qutput Sink Current Isink 25°C 6 16 mA OUT=15V
Output Saturation Voltage (Nete 20) v 25°C - 150 400 - +IN= OV, -IN=1V
(Low Level Output Voltage) = Full range = = 700 Isink=4mA
. +IN=1V, -IN=0V
Output Leakage Current (Note 20) I ks i 0t i "M | ouT=s5v
(High Level Output Current) e Full range 1 A | *IN=TV, -IN=OV
i ] ] W2 ouT=36v
13 RL=5.1kQ, Vr=5V
Resiiniss Tiie ¢ 25°C ’ . IN=100mVp-p, Overdrive=5mV
4 5 04 M5 TR.=5.1kQ, Vri=5V, IN=TTL
) Logic Swing, Vrer=1.4V

(Note 19) Absolute value

(Note 20) Fullrange Ta=-40°C to +85°C

(Note 21) Current Direction: Because the first stage is composed with PNP transistor, input bias current flows out of IC.

(Note 22) Please determine the output current value in consideration of the power dissipation of the IC under high temperature environment.
When the output terminal is continuously shorted, output current may be reduced by the temperature rise of the IC.
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Electrical Characteristics - continued
OBA10393F (Unless otherwise specified VCC=+5V, VEE=0V, Ta=25°C)

Limit
Parameter Symbol e ; Unit Conditions
Range Min Typ Max
Input Offset Voltage MNote 23) Vio 25°C - 1 5 mv | OUT=1.4V
Input Offset Current Note 23) lo 25°C - 5 50 nA OuUT=1.4V
Input Bias Current (Note 24) Is 25°C - 50 250 nA OuUT=1.4V
Input Common-mode 5 VCC
Voltage Range VEu ks 0 ) 15 v i
50 200 - VimV | VCC=15V, OUT=1.4 ~ 11.4V
Large Signal Voltage Gain A 25°C :
Sl . d 94 | 106 | - dB | Ru=15kQ, V=15V

Supply Current lcc 25°C - 0.4 1 mA Ri=co, All Comparators

-IN=1V, +IN=0V

i (Note 25) o B §

Qutput Sink Current Isink 25°C 6 16 mA OUT=1 5V
QOutput Saturation Voltage o -IN=1V, +IN=0V
(Low Level Output Voltage) W e j «ab | Em B | fmmdmih

-IN=0V, +IN=1V

25°C - 0.1 - A :
Output Leakage Current | i OuUT=5V
(High Level Output Current) e S . A | INSOV.+IN=1V
W2 out=36v
i 13 i R.=5.1kQ, Vri=5V
s s, t 25°C ) " IN=100mVe.p, Overdrive=5mV
B B ] p ] MS Ri=5.1kQ, Vri=5V, IN=TTL

Logic Swing, Vrer=1.4V

(Note 23) Absolute value

(Note 24) Current Direction: Because the first stage is composed with PNP transistor, input bias current flows out of IC.
(Note 25) Please determine the output current value in consideration of the power dissipation of the IC under high temperature environment.
When the output terminal is continuously shorted, output current may be reduced by the temperature rise of the IC.

OBA10339 xx(Unless otherwise specified VCC=+5V, VEE=0V, Ta=25°C)

Limit
Parameter Symbol VeI : Unit Conditions
Range Min Typ Max
Input Offset Voltage (Note 26) Vio 25°C - 1 5 mvV | OUT=1.4V
Input Offset Current (Note 26) lo 25°C - 5 50 nA | OUT=1.4V
Input Bias Current (Nete 27) s 25°C - 50 250 nA | OUT=1.4V
Input Common-mode . VCC
Voltage Range Ve 26 . i 1.5 W i
) . 5 50 200 = VimV | VCC=15V, OUT=1.4 ~ 11.4V
Large Signal Voltage Gain Av 25°C 54 106 - 9B R=15kQ, V=15V
Supply Current lcc 25°C - 0.8 2 mA Ri=co, All Comparators
-IN=1V, +IN=0V
i {Note 28) o " 5
Output Sink Current Isink 25°C 6 16 mA OUT=1.5V
Output Saturation Voltage 5 -IN=1V, +IN=0V
(Low Level Output Voltage) il s i e [ MY | lanu=dmA
s -IN=0V, +IN=1V
Output Leakage Current I 200 i i i nA | ouT=sv
(High Level Output Current) LR St ] ] ; A | NSOV, +IN=1V
W2 out=38v
i 13 i R.=5.1kQ, VrL=5V
Bauianie Tine t 25°C ) " IN=100mVe.p, Overdrive=5mV
P R - S IRi=5.1kQ, V=5V, IN=TTL
) Logic Swing, Vrer=1.4V

(Note 26) Absolute value

(Note 27) Current Direction: Because the first stage is composed with PNP transistor, input bias current flows out of IC.
(Note 28) Please determine the output current value in consideration of the power dissipation of the IC under high temperature environment.
When the output terminal is continuously shorted, output current may be reduced by the temperature rise of the IC.
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Electrical Characteristics - continued
OBA2903xxx, BA2903S xxx(Unless otherwise specified VCC=+5V, VEE=0V, Ta=25°C)

Limit
Parameter Symbol TP ” Unit Conditions
Range Min Typ Max
25°C - 2 i OouUT=1.4V
Input Offset Voltage Mote 29.30) Vio mV
Full range - - 15 VCC=51t0 36V, OUT=1.4V
25°C - 5 50
Input Offset Current (Note 29.30) lo nA | OUT=1.4V
Full range - - 200
. 25°C - 50 250
Input Bias Current (Note 30.31) Is nA | OUT=1.4V
Full range - - 500
Input Common-mode % VCC
Voltage Range Vo 40 b i -1.5 ¥ i
. . 25 100 = VimV | vCC=15V, OUT=1.4 to 11.4V
Large Signal Voltage Gain A 25°C ’
i . Y 88 | 100 | - | dB |Ri=15kQ, V=15V
25°C - 06 1 OUT=0pen
Supply Current (Note 30) lec mA
Full range - - 25 OUT=0pen, VCC=36V
+IN=0V, -IN=1V
i (Note 32) o _ i
Output Sink Current Isink 25°C 6 16 mA OUT=1.5V
Output Saturation Voltage(Nete 30) V. 25°C - 150 400 ity +IN=0V, -IN= 1V
(Low Level Output Voltage) ot Full range 1 1 700 Isink=4mA
R +IN=1V, -IN=0V
Output Leakage Current (Note 30) | 250 ) G ) e OoUT=5V
) EAK
(High Level Output Current) 2 +IN=1V, -IN=0V
Full range - - 1 HA OUT=36V
) 13 : R=5.1kQ, Vr=5V
[ e ; 25°C ) s IN=100mVp.p, Overdrive=5mV
e i - MS" TR=5.1kQ, Vr=5V, IN=TTL

Logic Swing, Vrer=1.4V

(Note 29) Absolute value

(Note 30) BA2903S : Full range -40°C to +105°C, BA2903: Full range -40°C to +125°C

(Note 31) Current Direction: Because the first stage is composed with PNP transistor, input bias current flows out of IC.

(Note 32) Please determine the output current value in consideration of the power dissipation of the IC under high temperature environment.
When the output terminal is continuously shorted, output current may be reduced by the temperature rise of the IC.
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Electrical Characteristics - continued
OBA2903Wxx (Unless otherwise specified VCC=+5V, VEE=0V, Ta=25°C)

Limit
Parameter Symbol e - Unit Conditions
Range Min Typ Max
Input Offset Voltage (Note 33) Vio 25°C - 05 2 mv | OUT=1.4V
Input Offset Current (Note 33) lio 25°C - 5 50 nA | OUT=1.4V
25°C - 50 250
Input Bias Current (Note 34.35) ls nA | OUT=1.4V
Full range - - 500
Input Common-mode " VCC
\oltage Range i i % £ 15 kK i
25 100 - VimV | VCC=15V, OUT=1.4 to 11.4V
Large Signal Voltage Gain A 25°C .
ge =9 9 v 88 100 p dB | Ri=15kQ, Vr=15V
25°C - 06 1 OUT=0pen
Supply Current (Note 34) Icc mA E
Full range - - 25 OUT=0pen, VCC=36V
+IN=0V, -IN=1V
i (Note 38) ° i 5
Output Sink Current Isink 25°C 6 16 mA OUT=1.5V
Output Saturation VoltageMote 34) V 25°C - 150 400 i +IN=0V, -IN= 1V
(Low Level Output Voltage) ok Full range . " 700 Isink=4mA
5 +IN=1V, -IN=0V
Output Leakage Current (Note 34) | 25°C ] 01 i nA OuUT=5V
: EAK
(High Level Output Current) - +IN=1V, -IN=0V
Full range - - 1 A OUT=36V
13 Ri=5.1kQ, Vr =5V
S ¢ 25°C ’ " IN=100mVp.p, Overdrive=5mV
B R o MS I"R=5.1kQ, Vri=5V, IN=TTL
’ Logic Swing, Vrer=1.4V

(Note 33) Absolute value

(Note 34) BA2903W: Full range -40°C to +125°C

(Note 35) Current Direction: Because the first stage is composed with PNP transistor, input bias current flows out of IC.

(Note 36) Please determine the output current value in consideration of the power dissipation of the IC under high temperature environment.
When the output terminal is continuously shorted, output current may be reduced by the temperature rise of the IC.
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Electrical Characteristics - continued
OBA2901xx, BA2901S xx(Unless otherwise specified VCC=+5V, VEE=0V, Ta=25°C)

Limit
Parameter Symbol Temperature Unit Conditions
Range Min | Typ Max
25°C - 2 7 OouUT=1.4V
Input Offset Voltage MNote 37.38) Vio mV
Full range - - 15 VCC=51to0 36V, OUT=1.4V
25°C - 5 50
Input Offset Current (Note 37.38) lo nA | OUT=14V
Full range - - 200
25°C - 50 250
Input Bias Current (Note 38.39) Is nA | OUT=14V
Full range - - 500
Input Common-mode i 25°C 0 i VCC-1.5 Vv )
Voltage Range
25 100 - VimV = =
Large Signal Voltage Gain Av 25°C . Mo
88 100 _ dB Ri=15kQ, Vr=15V
25°C - 0.8 2 OUT=0pen
Supply Current (Note 38) lec mA
Full range - - 25 OUT=0pen, VCC=36V
; +IN=0V, Vin=1V
(Note 40) ° _ s
Qutput Sink Current Isink 25°C 6 16 mA OUT=1.5V
Output Saturation Voltage™ete 38) 25°C - 150 400 +IN=0V, -IN=1V
VoL mV
(Low Level Output Voltage) Full range . . 700 Isink=4mA
" +IN=1V, -IN=0V
Output Leakage Current (Nete 38) | e i o i s ouT=5v
(High Level Output Current) G —— 1 A | *IN=1V.-IN=0V
g W2 out=36v
13 R1=5.1kQ, Vr=5V
T ¢ 2590 ) " Vin=100mVp.p, Overdrive=5mV
P o "y HS | RL=5.1kQ, VRi=5V, Vin=TTL
) Logic Swing, Vrer=1.4V

(Note 37) Absolute value

(Note 38) BA2901S : Full range -40°C to 105°C ,BA2901 : Full range -40°C to +125°C

(Note 39) Current Direction : Because the first stage is composed with PNP transistor, input bias current flows out of IC.

(Note 40) Please determine the output current value in consideration of the power dissipation of the IC under high temperature environment.
When the output terminal is continuously shorted, output current may be reduced by the temperature rise of the IC.
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Example of Circuit

OReference voltage is Vin-

IN

Reference
voltage \/
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VEE
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VRL

RL

ouT

While input voltage is bigger than reference voltage, output
voltage is high. While input voltage is smaller than reference
voltage, output voltage is low.

OReference voltage is Vin+

Reference

VCC
K

e

voltage
Vnaf

X

o— | _

/
—o—
VE
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RL

While input voltage is smaller than reference voltage, output
voltage is high. While input voltage is bigger than reference
voltage, output voltage is low.
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Order information
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. Marking
Order Number Package Package Quantity On The park
BA2901FV-E2-TUDI TSSOP14 Tape,Reel, 2500 BA2901FV-E2
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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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