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LM431 Adjustable Precision Zener Shunt Regulator

Check for Samples: LM431

FEATURES

Average Temperature Coefficient 50 ppm/°C

Temperature Compensated for Operation Over
the Full Temperature Range

Programmable Output Voltage
Fast Turn-On Response
Low Output Noise

Connection Diagram
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Figure 1. TO-92: Plastic Package
Top View

A. Note: NC = Not internally connected.

DESCRIPTION

The LM431 is a 3-terminal adjustable shunt regulator
with guaranteed temperature stability over the entire
temperature range of operation. The output voltage
may be set at any level greater than 2.5V (Vggg) up to
36V merely by selecting two external resistors that
act as a voltage divided network. Due to the sharp
turn-on characteristics this device is an excellent
replacement for many zener diode applications.
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Figure 2. SOT-23: 3-Lead Small Outline
Top View
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Figure 3. SOIC: 8-Pin Surface Mount
Top view

Symbol and Functional Diagrams
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Ref
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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DC Test Circuits

IN —AANA—— V;

IReF l
]

VRer

Note: V7 = Vger (1 + R1/R2) + Iggee R1
Figure 4. Test Circuit for V; = Vgee Figure 5. Test Circuit for Vz > Ve

IN Vz

l Iy OFF

Figure 6. Test Circuit for Off-State Current

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
“: '\ during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings W@

Storage Temperature Range —-65°C to +150°C
Operating Temperature Range Industrial (LM431xI) —40°C to +85°C
Commercial (LM431xC) 0°C to +70°C
Soldering Information Infrared or Convection (20 sec.) 235°C
Wave Soldering (10 sec.) 260°C (lead temp.)
Cathode Voltage 37V
Continuous Cathode Current -10 mA to +150 mA
Reference Voltage -0.5vV
Reference Input Current 10 mA
Internal Power Dissipation®® TO-92 Package 0.78W
SOIC Package 0.81W
SOT-23 Package 0.28W

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Electrical specifications do not apply when
operating the device beyond its rated operating conditions.

(2) If Military/Aerospace specified devices are required, please contact the Tl Sales Office/ Distributors for availability and specifications.

(3) Tjmax = 150°C.

(4) Ratings apply to ambient temperature at 25°C. Above this temperature, derate the TO-92 at 6.2 mW/°C, the SOIC at 6.5 mW/°C, the
SOT-23 at 2.2 mW/°C.

Operating Conditions

Min Max
Cathode Voltage VREE 37V
Cathode Current 1.0 mA 100 mA
2 Submit Documentation Feedback Copyright © 2004-2010, Texas Instruments Incorporated
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LM431 Electrical

Characteristics

Ta = 25°C unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units
VREE Reference Voltage Vz = VRer || =10 mA 2.440 2.495 2.550 Vv
LM431A (Figure 4)
V7 = Vgee || = 10 mA 2470 | 2.495 | 2520 Y,
LM431B (Figure 4 )
Vz = VRer || =10 mA 2.485 2.500 2.510 \%
LM431C (Figure 4)
Vpev Deviation of Reference Input Voltage Over | Vz = Vggr, || = 10 mA, 8.0 17 mV
Temperature® Ta = Full Range (Figure 4)
AVRee/AVZ Ratio of the Change in Reference Voltage I =10 mA | Vz from Vg to 10V -1.4 -2.7 mV/V
to the Change in Cathode Voltage (Figure 5) V, from 10V to 36V -10 20
IRer Reference Input Current Ry =10kQ, Ry ==, |, =10 mA 2.0 4.0 MA
(Figure 5)
=lrer Deviation of Reference Input Current over | R; =10 kQ, R, = =, |, = 10 mA, 0.4 1.2 A
Temperature Ta = Full Range (Figure 5) ’ ’ H
Izoviny Minimum Cathode Current for Regulation Vz = Vrer(Figure 4) 0.4 1.0 mA
Iz(oFF) Off-State Current Vz =36V, Vger = 0V (Figure 6) 0.3 1.0 MA
r Dynamic Output Impedance ® V7 = Vger, LM431A, 0.75 Q
Frequency = 0 Hz (Figure 4)
V7 = Vrer, LM431B, LM431C 0.50 0
Frequency = 0 Hz (Figure 4)

(1) Deviation of reference input voltage, Vpgy, is defined as the maximum variation of the reference input voltage over the full temperature

@

range.

Viax

VMIN

Voev = Vuax = VN

T
TEMPERATURE
The average temperature coefficient of the reference input voltage, «Vggr, is defined as:

i[ VMax = VMin ]106 1[ Voev 1,06
ppm VReFr (at 25°C) VRer (at 25°C)
«<VREF —o=— = =

c T2-Ty To— Ty
Where:

T, — T, = full temperature change (0-70°C).
VRer €an be positive or negative depending on whether the slope is positive or negative.
Example: Vpgy = 8.0 mV, Vggg = 2495 mV, T, — T, = 70°C, slope is positive.
8.0 mV
[2495 mv]106

<VREF = 20°C

= +46 ppm/°C

The g\ynamic output impedance, r, is defined as:
AVz

ry =
z Alz

When the device is programmed with two external resistors, R1 and R2, (see Figure 5), the dynamic output impedance of the overall

circuit, rz, is defined as:

Avz [ ( R1 )]
rz=—==|rz(1+—
Alz R2

Copyright © 2004-2010, Texas Instruments Incorporated
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Equivalent Circuit

CATHODE
(v9)
VRer Q7
R6
12kQ
Q6
R4
8000
R1
3.30
ANODE
(GND)
4 Submit Documentation Feedback Copyright © 2004-2010, Texas Instruments Incorporated
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Typical Performance Characteristics

Input Current
VS

\/ Thermal Information
T = 1000
T, = 25°C =
500 Vz = Vrer < 200
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Figure 7. Figure 8.
Input Current Dynamic Impedance
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Vz Frequency
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Figure 9. Figure 10.
Stability Boundary Conditions
100 v IV ‘ ‘ | 1.0kQ
| A Vz = VRer ® ANN—
0rg Vz =5V ATI; = 10mA (NOTE 1) M
T 80fcv;=10VATI, =10mA
1t 70D Vz=15VATI; = 10mA 500
= STABLE
g 60
o A B C
= 50 A\ _
3 STABLE | [ /\ Iz =10 mA
b 40
5 v ] ?
= =
S I e /7 / \
10 |—A y D
0 /A \'
10pF  100pF  1000pF 001uF  OAuF  1uF  10ufF
LOAD CAPACITANCE
Note: The areas under the curves represent conditions that may
cause the device to oscillate. For curves B, C, and D, R2 and V* were
adjusted to establish the initial V; and I conditions with C_ = 0. V*
and C_ were then adjusted to determine the ranges of stability.
Figure 11. Figure 12.
Copyright © 2004-2010, Texas Instruments Incorporated Submit Documentation Feedback 5
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Typical Performance Characteristics (continued)
Test Circuit for Curve A Above

Test Circuit for Curves B, C and D Above
MN M
'Kl 1500 . lIK 1500
10kQ
+ +
- — . bty - V+
RSN A Ve —h 7-2'
R2
Figure 13. Figure 14. N
6 Submit Documentation Feedback
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Typical Applications

v+ * . Vo

]
]
R1 '

—— 4

VRer —A T~
]
R2 '
]
]
4 \ 2

V ~(1+E)V
o~ R2 REF

Figure 15. Shunt Regulator

V+

ouT

IN —A—— | YorF = V*
Viy =~ 2.5V

_T_ L GND

Figure 16. Single Supply Comparator with Temperature Compensated Threshold

v+

Vo
R2
@
Vo = (1 + m) VREF
R2
Figure 17. Series Regulator
Copyright © 2004-2010, Texas Instruments Incorporated Submit Documentation Feedback 7
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V+_|

IN
LM7805 out Vo
COMMON
R1
bt
V 5
R2

R1
Vo=[1+=—]V
(o] ( RZ) REF

Vo MIN = VRer + 5V

Figure 18. Output Control of a Three Terminal Fixed Regulator

R1
—t—
—A
R2
@ @

V ~(1+E>V
o~ R2 REF

Figure 19. Higher Current Shunt Regulator

V4 a Vo
R1
L v
—A
R2
® ®

R1
Vimr = [ 1+ o VRer

Figure 20. Crow Bar
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V+ $ $
OUT ON
RIA R1B WHEN
Low HIGH
T i gl I AT
—t—
%
224 % R2B

LOW LIMIT = V| (1+E1—B)+V
~ VREF R2B BE

b

A

HIGH LIMIT = V (1 + m)
~ VREF R2A

Figure 21. Over Voltage/Under Voltage Protection Circuit

V+ L 2
R1A R1B
TRES
R2A

— —t

'y
% R2B
° T

) LED ON WHEN

LOW LIMIT = Vggg (1 +—1] LOWLIMIT < V" < HIGH LIMIT

R2B

HIGHLIMIT = V (1 + m)
~ VREF R2A

Figure 22. Voltage Monitor

Copyright © 2004-2010, Texas Instruments Incorporated Submit Documentation Feedback 9
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V+ ¢ A

ANV
s

OFF

—

R

V+

DELAY = ReCe /n—m——
(V*) — VRer

Figure 23. Delay Timer

v+ — \N\N———

_ VRer

lo
RcL

Figure 24. Current Limiter or Current Source

V+

Figure 25. Constant Current Sink
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PACKAGING INFORMATION

Orderable Device Status  Package Type Package Pins Package Qty Eco Plan  Lead/Ball Finish MSL Peak Temp Op Temp (°C)  Top-Side Markings Samples

) Drawing (2 @3) (@)
LM431ACM ACTIVE SoIC D 8 95 TBD Call TI Call TI -40t0 85 LM431 m
ACM
LM431ACM/NOPB ACTIVE SoIC D 8 95 Green (RoHS CU SN Level-1-260C-UNLIM -40t085 LM431 m
& no Sb/Br) ACM
LM431ACM3 ACTIVE SOT-23 DBZ 3 1000 TBD Call Tl Call TI -40t0 85 NI1F
LM431ACM3/NOPB ACTIVE SOT-23 DBz 3 1000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NI1F
& no Sb/Br) = =
LM431ACM3X ACTIVE SOT-23 DBz 3 3000 TBD Call TI Call TI -40t0 85 NI1F m
LM431ACM3X/NOPB ACTIVE SOT-23 DBz 3 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NI1F m
& no Sh/Br)
LM431ACMX ACTIVE soIc D 8 2500 TBD Call Tl Call Tl -40t0 85 LM431
ACM - -
LM431ACMX/NOPB ACTIVE SoIC D 8 2500 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85  LM431
& no Sh/Br) ACM
LM431ACZ/LFT3 ACTIVE TO-92 LP 3 2000 Green (RoHS SNCU Level-1-NA-UNLIM LM431
& no Sh/Br) ACZ
LM431ACZ/LFT4 ACTIVE TO-92 LP 3 2000 Green (RoHS SNCU Level-1-NA-UNLIM LM431 m
& no Sh/Br) ACZ
LM431ACZ/NOPB ACTIVE TO-92 LP 3 1800 Green (RoHS SNCU Level-1-NA-UNLIM -40t0 85 LM431 m
& no Sb/Br) ACZ
LM431AIM ACTIVE SoIC D 8 95 TBD Call TI Call TI -40t085 LM431 m
AIM
LM431AIM/NOPB ACTIVE soIc D 8 95 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 LM431
& no Sb/Br) AlM = =
LM431AIM3 ACTIVE SOT-23 DBZ 3 1000 TBD Call Tl Call Tl -40t0 85 N1E
LM431AIM3/NOPB ACTIVE SOT-23 DBz 3 1000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NI1E
& no Sb/Br) = =
LM431AIM3X ACTIVE SOT-23 DBz 3 3000 TBD Call TI Call TI -40t0 85 NI1E m
LM431AIM3X/NOPB ACTIVE SOT-23 DBz 3 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NI1E m
& no Sh/Br)
LM431AIMX ACTIVE soIc D 8 2500 TBD Call Tl Call Tl -40t0 85 LM431
AIM - -

Addendum-Page 1
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Orderable Device Status  Package Type Package Pins Package Qty Eco Plan  Lead/Ball Finish MSL Peak Temp Op Temp (°C)  Top-Side Markings Samples
@ Drawing @ ® @
LM431AIMX/NOPB ACTIVE solc D 8 2500 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85  LM431
& no Sb/Br) AlM = =
LM431AIZ/LFT1 ACTIVE TO-92 LP 3 2000 Green (RoHS SNCU Level-1-NA-UNLIM LM431
& no Sh/Br) AlZ
LM431AIZ/INOPB ACTIVE TO-92 LP 3 1800 Green (RoHS SNCU Level-1-NA-UNLIM -40t0 85  LM431
& no Sb/Br) AlZ = =
LM431BCM ACTIVE SOIC D 8 95 TBD Call TI Call TI -40t0 85 431 m
BCM
LM431BCM/NOPB ACTIVE SoIC D 8 95 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 431 m
& no Sb/Br) BCM
LM431BCM3 ACTIVE SOT-23 DBz 3 1000 TBD Call TI Call TI -40t0 85 N1D m
LM431BCM3/NOPB ACTIVE SOT-23 DBZ 3 1000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NI1D
& no Sh/Br)
LM431BCM3X/NOPB ACTIVE SOT-23 DBz 3 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 N1D
& no Sh/Br)
LM431BCMX ACTIVE SOIC D 8 2500 TBD Call TI Call TI -40t0 85 431
BCM - -
LM431BCMX/NOPB ACTIVE SoIC D 8 2500 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 431 m
& no Sb/Br) BCM
LM431BCZ/NOPB ACTIVE TO-92 LP 3 1800 Green (RoHS SNCU Level-1-NA-UNLIM -40t0 85 LM431 m
& no Sb/Br) BCz
LM431BIM ACTIVE soIc D 8 95 TBD Call Tl Call Tl -40to 85 431
BIM - -
LM431BIM/NOPB ACTIVE SoIC D 8 95 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 431
& no Sh/Br) BIM
LM431BIM3 ACTIVE SOT-23 DBz 3 1000 TBD Call Tl Call TI -40t0 85 NIC
LM431BIM3/NOPB ACTIVE SOT-23 DBz 3 1000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 N1C m
& no Sbh/Br)
LM431BIM3X ACTIVE SOT-23 DBz 3 3000 TBD Call TI Call TI -40t0 85 Ni1C m
LM431BIM3X/NOPB ACTIVE SOT-23 DBZ 3 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NIC
& no Sh/Br)
LM431BIMX/NOPB ACTIVE SoIC D 8 2500 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 431
& no Sh/Br) BIM

Addendum-Page 2
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Orderable Device Status  Package Type Package Pins Package Qty Eco Plan  Lead/Ball Finish MSL Peak Temp Op Temp (°C)  Top-Side Markings Samples
) Drawing 2 @A) (@
LM431CCM/NOPB ACTIVE SoIC D 95 Green (RoHS CU SN Level-1-260C-UNLIM -40to 85 431
& no Sb/Br) CCM = =
LM431CCM3 ACTIVE SOT-23 DBZ 1000 TBD Call Tl Call Tl -40t0 85 Ni1B
LM431CCM3/NOPB ACTIVE SOT-23 DBz 1000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NI1B
& no Sb/Br) = =
LM431CCM3X ACTIVE SOT-23 DBz 3000 TBD Call TI Call TI -40t0 85 NI1B m
LM431CCM3X/NOPB ACTIVE SOT-23 DBz 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NI1B m
& no Sh/Br)
LM431CCZ/NOPB ACTIVE TO-92 LP 1800 Green (RoHS SNCU Level-1-NA-UNLIM -40t0 85 LM431
& no Sb/Br) ccz = =
LM431CIM ACTIVE soIc D 95 TBD Call Tl Call TI -40t0 85 431
CIM
LM431CIM/NOPB ACTIVE SOoIC D 95 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 431
& no Sb/Br) CIM = =
LM431CIM3 ACTIVE SOT-23 DBz 1000 TBD Call TI Call TI -40t0 85 N1A m
LM431CIM3/NOPB ACTIVE SOT-23 DBz 1000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 N1A m
& no Sh/Br)
LM431CIM3X ACTIVE SOT-23 DBZ 3000 TBD Call Tl Call Tl -40t0 85 NIA
LM431CIM3X/NOPB ACTIVE SOT-23 DBz 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40t0 85 NI1A
& no Sh/Br)
LM431CIZ/LFT1 ACTIVE TO-92 LP 2000 Green (RoHS SNCU Level-1-NA-UNLIM LM431 m
& no Sh/Br) Clz
LM431CIZ/NOPB ACTIVE TO-92 LP 1800 Green (RoHS SNCU Level-1-NA-UNLIM -40t0 85 LM431 m
& no Sb/Br) Clz

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

(

information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.

® Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability

Downloaded from Datasheet.su
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Pb-Free (RoHS): TI's terms “Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ Only one of markings shown within the brackets will appear on the physical device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI to Customer on an annual basis.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

A +‘ & KO ’47P14>1

Reel | |
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

1 Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

|
Q1 i Q2
Q3 : Q4 User Direction of Feed
: W
Pocket\(ljgdrants
*All dimensions are nominal
Device Package |Package | Pins | SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter | Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
LM431ACM3 SOT-23 DBZ 3 1000 178.0 8.4 33 2.9 122 | 40 8.0 Q3
LM431ACM3/NOPB SOT-23 DBZ 3 1000 178.0 8.4 3.3 2.9 122 | 40 8.0 Q3
LM431ACM3X SOT-23 DBZ 3 3000 178.0 8.4 3.3 2.9 122 | 40 8.0 Q3
LM431ACM3X/NOPB | SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 122 | 4.0 8.0 Q3
LM431ACMX SOIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LM431ACMX/NOPB SoIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LM431AIM3 SOT-23 DBZ 3 1000 178.0 8.4 3.3 2.9 122 | 40 8.0 Q3
LM431AIM3/NOPB SOT-23 DBZ 3 1000 178.0 8.4 3.3 2.9 122 | 40 8.0 Q3
LM431AIM3X SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 122 | 4.0 8.0 Q3
LM431AIM3X/NOPB SOT-23 DBZ 3 3000 178.0 8.4 33 2.9 122 | 40 8.0 Q3
LM431AIMX SOIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LM431AIMX/NOPB SOIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LM431BCM3 SOT-23 DBz 3 1000 178.0 8.4 3.3 2.9 122 | 4.0 8.0 Q3
LM431BCM3/NOPB SOT-23 DBZ 3 1000 178.0 8.4 33 2.9 122 | 40 8.0 Q3
LM431BCM3X/NOPB | SOT-23 DBZ 3 3000 178.0 8.4 33 2.9 122 | 40 8.0 Q3
LM431BCMX SOIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LM431BCMX/NOPB SOIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LM431BIM3 SOT-23 DBZ 3 1000 178.0 8.4 3.3 2.9 122 | 4.0 8.0 Q3

Pack Materials-Page 1
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Device Package |Package | Pins | SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter | Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)

LM431BIM3/NOPB SOT-23 DBZ 3 1000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431BIM3X SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431BIM3X/NOPB SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431BIMX/NOPB SoIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LM431CCM3 SOT-23 DBZ 3 1000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431CCM3/NOPB SOT-23 DBz 3 1000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431CCM3X SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431CCM3X/NOPB | SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431CIM3 SOT-23 DBZ 3 1000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431CIM3/NOPB SOT-23 DBZ 3 1000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431CIM3X SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3
LM431CIM3X/NOPB SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 1.22 4.0 8.0 Q3

TAPE AND REEL BOX DIMENSIONS

,//T/

;

,~<:/ \:}\

e 7
\“‘x‘/// T \e‘//
*All dimensions are nominal
Device Package Type |Package Drawing | Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM431ACM3 SOT-23 DBz 3 1000 210.0 185.0 35.0
LM431ACM3/NOPB SOT-23 DBz 3 1000 210.0 185.0 35.0
LM431ACM3X SOT-23 DBZ 3 3000 210.0 185.0 35.0
LM431ACM3X/NOPB SOT-23 DBz 3 3000 210.0 185.0 35.0
LM431ACMX SoOIC D 8 2500 349.0 337.0 45.0

Pack Materials-Page 2
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Device Package Type |Package Drawing | Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM431ACMX/NOPB SolIC D 8 2500 349.0 337.0 45.0
LM431AIM3 SOT-23 DBZ 3 1000 210.0 185.0 35.0
LM431AIM3/NOPB SOT-23 DBz 3 1000 210.0 185.0 35.0
LM431AIM3X SOT-23 DBz 3 3000 210.0 185.0 35.0
LM431AIM3X/NOPB SOT-23 DBz 3 3000 210.0 185.0 35.0
LM431AIMX SolIC D 8 2500 349.0 337.0 45.0
LM431AIMX/NOPB SoIC D 8 2500 349.0 337.0 45.0
LM431BCM3 SOT-23 DBz 3 1000 210.0 185.0 35.0
LM431BCM3/NOPB SOT-23 DBZ 3 1000 210.0 185.0 35.0
LM431BCM3X/NOPB SOT-23 DBZ 3 3000 210.0 185.0 35.0
LM431BCMX SolIC D 8 2500 349.0 337.0 45.0
LM431BCMX/NOPB SOIC D 8 2500 349.0 337.0 45.0
LM431BIM3 SOT-23 DBz 3 1000 210.0 185.0 35.0
LM431BIM3/NOPB SOT-23 DBz 3 1000 210.0 185.0 35.0
LM431BIM3X SOT-23 DBZ 3 3000 210.0 185.0 35.0
LM431BIM3X/NOPB SOT-23 DBz 3 3000 210.0 185.0 35.0
LM431BIMX/NOPB SOIC D 8 2500 349.0 337.0 45.0
LM431CCM3 SOT-23 DBz 3 1000 210.0 185.0 35.0
LM431CCM3/NOPB SOT-23 DBZ 3 1000 210.0 185.0 35.0
LM431CCM3X SOT-23 DBZ 3 3000 210.0 185.0 35.0
LM431CCM3X/NOPB SOT-23 DBz 3 3000 210.0 185.0 35.0
LM431CIM3 SOT-23 DBZ 3 1000 210.0 185.0 35.0
LM431CIM3/NOPB SOT-23 DBZ 3 1000 210.0 185.0 35.0
LM431CIM3X SOT-23 DBZ 3 3000 210.0 185.0 35.0
LM431CIM3X/NOPB SOT-23 DBz 3 3000 210.0 185.0 35.0

Pack Materials-Page 3
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MECHANICAL DATA

DBZ (R—PDSO-G3)

PLASTIC SMALL—OUTLINE

]

o —

~

b
N

o
N
o

o

(@}

1=
A bst

0,95
: 0,30
0,20 C|A|B
S LA GICTATE)
1,02
¢ 0,88
1 [0,10]c
112 [ \ ’
0,89
? — ? Seating Plane
S e M
0,01
— —
Gauge Plane —{ - - —\— - -
Seating Plane
0-8
4203227/B  04/2005
NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. Lead dimensions are inclusive of plating.
D. Body dimensions are exclusive of mold flash and protrusion. Mold flash and protrusion not to exceed 0.25 per side.
é Falls within JEDEC TO-236 variation AB, except minimum foot length.
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INSTRUMENTS
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MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL QUTLINE

0.010 (0,25)

0.050 (
0.016 (0,40) 016 (

[]0.004 (0,10)

/

-

e

0.244 (6,20)
0.228 (5,80)
¥ - 0.157 (4,00)
\ 0.150 (3,80) A\
» |
Pin 1 H H
Index Area ﬁ bj "
4
0.020 (0,51)
0012 (0.31)
[ ]0.010 (0,25 W]
Y [ \ -
[ \ / \/ \1
v - - ‘ \ Cj\ //
T 0.010 ( \ /
L 0.069 (1,75) Max 0.004 (
0010 (0,29 / ﬁ
0.005 (0,15)1 )/
\
Gauge Plane %D __i

?

Seating Plane

4040047-3/M 06 /11

NOTES:

not exceed 0.006 (0,15)

B e

Body width does not include interlead flash.
Reference JEDEC MS—012 variation AA.

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.

each side.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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MECHANICAL DATA

LP (O—PBCY—W3) PLASTIC CYLINDRICAL PACKAGE
0.205 (5,21) DIA —te N P . 0.165 (4,19)
0.175 (4,44) " 0.125 (3,17)
T
0.210 (5,34)
0.170 (4,32)
T >4 l Seating Plane
0.157 (4,00) MAX T 0,050 (1.27)
4 A

0.500 (12,70) MIN

L] L] RN A

0104 (265) R 0.022 (0,56) N 0.016 (0,41)
: ' “ 5016 (0,47 “ 0014 (0,35)
FORMED LEAD OPTION STRAIGHT LEAD OPTION
0.135 (3,43) MIN —1e >
0.105 (2,67)
N 0.095 (2,41)
0.055 (140) _ || |,
0.045 (1,14) ~ |
Ooo .
1.2 3
A A
0.105 (2,67) | 0.105 (2,67)
0.080 (2,03) 0.080 (2,03)

4040001-2/D 01/13

NOTES: A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
Lead dimensions are not controlled within this area.
Falls within JEDEC TO-226 Variation AA (T0-226 replaces T0-92).
E. Shipping Method:

Straight lead option available in either bulk pack or tape & reel.
Formed lead option available in tape & reel or ammo pack.

Specific products can be offered in limited combinations of shipping mediums and lead options.
Consult product folder for more information on available options.
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MECHANICAL DATA

LP (O—PBCY—W3) PLASTIC CYLINDRICAL PACKAGE

0.539 (13,70)
0.460 (11,70)

A
A

1.260 (32,00)
0.905 (23,00)

0.650 (16,50) ' '
0670 115:50) Lo_ogs (250) 0.020 (0,50) MIN

== | ! | - \ l

}_Ru Il I I 1
0.384 (9,75)
0.335 (8,50)

@ | [&— :

0.748 (19,00)  0.748 (19,00)

0.433 (11,00) / 0.217 (5,50) 0.689 (17,50)
0.335 (8,50) il l
0.114 (2,90)
0.094 (2,40)

0.114 (2,90) 0.169 (4,30)
0.094 (2,40) 0.146 (3,70)
0.266 (6,75)
0.234 (5,95)

0.512 (13,00)
) 0.488 (12,40)

7Y

DIA

TAPE & REEL

4040001-3/D 01/13

NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Tape and Reel information for the Formed Lead Option package.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated
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