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FEATURES

1 U |}
® Wide Supply Ranges 10UT - 1 14 - OuT3
— Single Supply: 2 V to 36 V 20UT|] 2 13]] OUT4
(Tested to 30 V for Non-V Devices and 32 V for i 1
V-Suffix Devices) VCC - 3 12 - GND
— Dual Supplies: + 1Vto+ 18V 2|N__ 4 11 i 4IN+
(Tested to + 15 V for Non-V Devices and 2IN+[1 5 10[1 4IN-
+ 16 V for V-Suffix Devices) n -
® Low Supply-Current Drain Independent of TIN- - 6 9 - 3IN+
Supply Voltage: 0.8 mA (Typ) 1IN+ 7 81| 3IN-
® Low Input Bias Current: 25 nA (Typ) 1 ]

® Low Input Offset Current: 5 nA (Typ)

® Low Input Offset Voltage: 2 mV (Typ)

® Common-Mode Input Voltage Range Includes
Ground

@ Differential Input Voltage Range Equal to
Maximum-Rated Supply Voltage: £ 36 V

@® Low Output Saturation Voltage

@® Output Compatible With TTL, MOS, and CMOS

APPLICATIONS

® Controlled Baseline

® One Assembly/Test Site

® One Fabrication Site

@® Available in Military (- 55° C/125° C)
Temperature Range

@ Extended Product Life Cycle

® Extended Product-Change Notification
® Product Traceability

DESCRIPTION

These devices consist of four independent voltage comparators that are designed to operate from
a single power supply over a wide range of voltages. Operation from dual supplies also is
possible, as long as the difference between the two suppliesis 2 V to 36 V, and Vccis at least 1.5V
more positive than the input common-mode voltage. Current drain is independent of the supply
voltage. The outputs can be connected to other open-collector outputs to achieve wired-AND
relationships.
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SYMBOL (EACH COMPARATOR)
IN+

ouT
IN-

SCHEMATIC (EACH COMPARATOR)

80-
Curreplftl (N
\_/
Regulator

ouT

/% GND

All current values shown are nominal.

ABSOLUTE MAXIMUM RATINGS'"

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

MIN MAX | UNIT

Vee Supply voltagem 36 \"
Vip Differential input voltage +36 \Y
VA Input voltage range (either input) -0.3 36 \"
Vo Output voltage 36 A%
lo Qutput current 20 mA

Duration of output short circuit to ground @ Unlimited
0)a Package thermal impedance, junction to free air®® © 86| °CMW
Ty Operating virtual-junction temperature 136 °C

Lead temperature 1,6 mm (1/16 in) from case for 10 s 260 °C
Teig Storage temperature range () 65 150 °C

(2)
(3)
(4)
(3)

(6)
(M

Stresses beyond those listed under "absolute maximum ratings" may 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 may affect device reliability.

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.

Maximum power dissipation is a function of T; (max), 8,4, and Ta. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (T, (max) — T,)/0 .. Operating at the absolute maximum T, of 150°C can affect reliability.

The package thermal impedance is calculated in accordance with JESD 51-7.

Long term high-temperature storage and/or extended use at maximum recommended operating conditions may result in a reduction of
overall device life. See http:/ivww.ti.com/ep_quality for additional information on enhanced plastic packaging.
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ELECTRICAL CHARACTERISTICS

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

PARAMETER TEST CONDITIONS(" T, @ MIN TYP  MAX UNIT
Vee=5Vtio 30V, 25°C 1 25
Vio Input offset voltage Vic = V|cr min, mV
VO =14V Full range 55
25°C 5 50
o Input offset current Vo=14V nA
Full range 150
25°C =25 -250
s Input bias current Vo=14V nA
Full range —400
. 25°C 0 to
Common-mode input-voltage Vee =15
Vicr @) v
range 0to
Full range Vee -2
Large-signal differential-voltage Vee =15V, Vp=14Vio 114V, 5
Avo amplification R. =15 kQ to Vg 20 20 200 mf
‘ Vou=5V 25°C 0.1 50 nA
lox High-level output current Vip=1V
Vou =30V Full range 1 pA
25°C 150 400
VoL Low-level output voltage Vp=-1V, loL = 4 mA mV
Full range 700
loL Low-level output current Vip=-1V, VoL=15V 25°C 6 16 mA
Supply current - .
lee (B e sl Vg=25V, No load 25 08 2 mA

(1) All characteristics are measured with zero common-mode input voltage, unless otherwise specified.
(2) Full range (MIN to MAX) for LM139 and LM139A is —55°C to 125°C. All characteristics are measured with zero common-mode input
voltage, unless otherwise specified.

(3) The voltage at either input or common-mode should not be allowed to go negative by more than 0.3 V. The upper end of the

common-mode voltage range is Vccs — 1.5 V; however, one input can exceed V¢, and the comparator will provide a proper output
state as long as the other input remains in the common-mode range. Either or both inputs can go to 30 V without damage.

SWITCHING CHARACTERISTICS
VCC =5 V, TA = 25°C

PARAMETER TEST CONDITIONS TYP UNIT
100-mV input step with 5-mV overdrive 1.3
Response time R Eonnect(eﬁ[ (tg 5V through 5.1 kQ, p p g
CL=15pF TTL-level input step 0.3

(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 1.4 V.
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. Marking
Order Number Package Package Quantity On The park Temperature
LM239AMDREP SOP14 Tape,Reel, 2500 LM239AME
-55°C to 125°C
LM239AMPWREP TSSOP14 Tape,Reel, 2500 LM239AE
LM239AQDREP SOP14 Tape,Reel, 2500 LM239AEP -40°C to 125°C
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Package SOP14
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SECTION B-B

Dimensions
Symbol In Millimeters
MIN | NOM | MAX

A 1.35 | 1.60 1.75
Al 0.10 | 0.15 0.25
A2 1.25 | 145 1.65
A3 0.55 0.65 0.75
b 0.36 0.49
b1 035 | 040 0.45
C 0.16 0.25
c1 0.15 | 0.20 0.25
D 853 | 8.63 8.73
E 5.80 | 6.00 6.20
E1 3.80 | 3.90 4.00
e 1.27 BSC

L 045 | 0.60 0.80
L1 1.04 REF

L2 0.25 BSC

R 0.07

R1 0.07

h 030 | 0.40 0.50
0 0° 8°
01 6° 8° 10°
02 6° 8° 10°
03 5° 7° 9°
04 5¢ 7° 9°
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Package TSSOP14
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Dimensions
Symbol In Millimeters

MIN | NOM | MAX
A — — 1.20
A1 0.05 — 0.15
A2 0.90 1.00 1.05
A3 0.34 0.44 0.54
b 0.20 — 0.28
b1 0.20 0.22 0.24
C 0.10 — 0.19
cl 0.10 0.13 0.15
D 4.86 4.96 5.06
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
e 0.65 BSC
L 0.45 0.60 0.75
L1 1.00 REF
L2 0.25 BSC
R 0.09 = —
R1 0.09 — =
S 0.20 — =
01 0° = 8°
02 10° 12° 14°
03 10° 12° 14°
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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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