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LOW DROPQUT ADJUSTABLE REGULATOR

General Description

The LM2941 positive voltage regul ator features the ability to source 1A of output current
with a typical dropout voltage of 0.5V and a maxi mum of 1V over the entire tenperature
range. Furthernore, a quiescent current reduction circuit has been included which reduces
the ground pin current when the differential between the input voltage and the output

vol tage exceeds approxi mately 3V. The quiescent current with 1A of output current and an
i nput -output differential of 5V is therefore only 30mA. Hi gher quiescent currents only
exi st when the regulator is in the dropout nbde (Vin - Vout < 3V).

Desi gned al so for vehicular applications, the LM941 and all regulated circuitry are
protected fromreverse battery installations or two-battery junps. During line transients,
such as | oad dunp when the input voltage can nonmentarily exceed the specified maxi mum
operating voltage, the regulator will automatically shut down to protect both the internal
circuits and the load. Familiar regulator features such as short circuit and thernal

overl oad protection are al so provided.

I ndustry Part Number NS Part Numbers

LMR941 LM2941J- MLS
LM2941J3- QWLV
LM2941J/ 883

Prime Die LMP941WG QMLV
LM2941WH 883

L2941

Control li ng Docunent
SEE FEATURES SECTI ON

Processi ng Subgrp Description Temp ( °C)
M L- STD- 883, Method 5004 1 Static tests at +25
2 Static tests at +125
. . 3 Static tests at -55
QJal Ity Conf or mance | nspection 4 Dynam c tests at +25
5 Dynamic tests at +125
R 6 Dynamic tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Swi tching tests at +25
10 Swi tching tests at +125
11 Switching tests at -55
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Feat ur es

- CQutput voltage adjustable from5V to 20V
- Dropout voltage typically 0.5V @lo = 1A
- CQutput current in excess of 1A

- Trinmmed reference voltage

- Reverse battery protection

- Internal short circuit current limt

- Mrror inmmge insertion protection

- TTL, CMOS conpatible OV OFF switch

- CONTROLLI NG DOCUMENT

LM2941J- QWLV 5962- 9166701VEA
LMR2941J/ 883 5962- 9166701QEA
LM2941WG QVLV 5962- 9166701VYA
LM2941WH 883 5962- 9166701QYA
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(Absol ute Maxi mum Rati ngs)
(Note 1)

I nput Vol tage (Survival Voltage < 100nB)
60V

I nternal Power Dissipation
(Note 2, 3)
Internally Limted

Maxi mum Juncti on Tenperature
150 C

St orage Tenper ature Range
-65 C < TA < +150 C

Lead Tenperature

(Sol dering, 10 seconds) 300 C
Thermal Resi stance
Thet aJA
CERDI P (Still Air) 73 OW
CERDI P (500LF/ M n Air Flow 37 W
CERAM C SO C (Still Air) 122 W
CERAM C SO C (500LF/ M n Air Flow 77 CW
ThetaJC
CERDI P 30w
CERAM C SO C 5 dwW
Package Weéi ght
(Typci al)
CERDI P 1970ng
CERAM C SO C 360Ny
ESD Susceptibility
(Note 4)
500V

Note 1: Absolute Maxi mum Ratings indicate limts beyond which danage to the device may occur.
Operating Ratings indicate conditions for which the device is functional, but do not
guar antee specific performance limts. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some performance characteristics nmay degrade
when the device is not operated under the |isted test conditions.

Note 2: The maxi num power dissipation nust be derated at el evated tenperatures and is
dictated by Tjmax (maxi mum junction tenperature), ThetaJA (package junction to
anbi ent thermal resistance), and TA (anbient tenperature). The maxi num al | owabl e
power dissipation at any tenperature is Pdmax = (Tjnmax - TA)/ ThetaJA or the nunber
given in the Absol ute Maxi mum Rati ngs, whichever is | ower.

Note 3: The package material for these devices allows nuch inproved heat transfer over our
standard ceram ¢ packages. |In order to take full advantage of this inproved heat
transfer, heat sinking nust be provi ded between the package base (directly beneath
the die), and either netal traces on, or thernmal vias through, the printed circuit
board. Wthout this additional heat sinking, device power dissipation nust be
cal cul ated using junction-to-anbient, rather than junction-to-case, thernmal
resistance. It nmust not be assuned that the device |leads will provide substanti al
heat transfer out of the package, since the thermal resistance of the |eadfranme
material is very poor, relative to the material of the package base. The stated
junction-to-case thermal resistance is for the package material only, and does not
account for the additional thermal resistance between the package base and the
printed circuit board. The user nust determ ne the value of the additional thermal
resi stance and nust conbine this with the stated value for the package, to cal cul ate
the total allowed power dissipation for the device.

Not e 4: Human body nodel, 100pF di scharged through 1.5K Chms.
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F(Qﬁoct:ogrrended Operating Conditions
e

I nput Vol t age
26V

Qperating Tenperature Range
-55 C< TA < +125 C

Note 1: Absolute Maxi num Ratings indicate limts beyond which damage to the device may occur
Operating Ratings indicate conditions for which the device is functional, but do not
guar antee specific performance limts. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some performance characteristics nmay degrade
when the device is not operated under the |listed test conditions
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El ectrical Characteristics

DC PARAMETERS:

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)

DC. 5V < Vo < = 20V, Vin = Vo +5V, Cout = 22uF
SYMBOL PARANETER CONDI TI ONS notes| RN | MmN | ovax juniT | S8
NANVE GROUPS
Vr ef Reference Voltage | 5mA < lo < 1A 1.237 | 1.313 |V 1
1.211 |1.339 |V 2, 3
Vrline Li ne Regul ation Vo + 2V < Vin < 26V, lo = 5mA 3 10 v/ V|1, 2,
3
Vr | oad Load Regul ation 50mA < lo < 1A 3 10 v/ V|1, 2,
3
Iq Qui escent Current | Vo + 2V < Vin < 26V, lo = 5mA 15 mA 1
20 mA 2, 3
Vin = Vo + 5V, lo = 1A 45 mA 1
60 mA 2, 3
Vdo Dr opout Vol t age lo = 1A 0.8 \% 1
1.00 \% 2, 3
lo = 100mA 200 mv 1
300 mv 2, 3
Isc Short Circuit Vin max = 26V 1.6 3.5 A 1
Current
1.3 3.7 A 2, 3
Maxi nmum 2 26 Vdc 1, 2,
Operational | nput 3
Vol t age
Reverse Polarity | Ro = 100 Chns, Vo > -0.6V 1 -15 Y 1, 2,
DC | nput Vol t age 3
V(TO ON OFF Threshold |lo < 1A 1 0.8 Y 1, 2,
Vol t age ON 3
V(TO ON OFF Threshold |lo < 1A 1 2.00 Y 1, 2,
Vol t age OFF 3
ON OFF Threshold |V ONOFF = 2.0V, lo < 1A 100 uA 1
Cur rent
300 uA 2, 3
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El ectrical Characteristics
AC PARANETERS:

(The followi ng conditions apply to all the follow ng paraneters,
AC. 5V < Vo < =20V, Vin = Vo +5V, Cout = 22uF

unl ess ot herw se specified.)

Pl N- SUB-
SYMBCL PARAMETER CONDI TI ONS NOTES| NAVE M N MAX |UNI'T GROUPS

Maxi mum Li ne Vo max 1V above nom nal Vo, 60 \Y 4, 5,

Transi ent Ro = 100 Chns, T < 100nS 6
Reverse Polarity | T < 100n5, Ro = 100 OChns -50 \% 4, 5,

Transi ent | nput 6

Vol t age

RR Ri pple Rejection |fo = 1KHz, 1 Vrnms, IL = 100mA 4 0.02 WV |4

4 0.04 %WV |5 6

DC PARAMETERS: DRI FT VALUES

(The following conditions apply to all
AC. 5V < Vo < =20V, Vin = Vo +5V, Cout = 22uF.
Group B, Subgroup 5 ONLY"

the foll owi ng paraneters, unless otherw se specified.)
"Delta Cal culations performed on JAN S and QWYV devices at

Vr ef Ref erence Voltage | 5mA < 1o < 1A -25 ‘ +25 ‘ Y ‘ 1
Note 1: Functional test go no go only.
Not e 2: Condition for Vin.
Note 3: Limt = nV per Volt of Vout.
Note 4: %V = %of Vin per Volt of Vout.
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G aphi cs and D agrans

GRAPHI CS# DESCRI PTI ON
06333HRA2 CERDIP (J), 16 LEAD (B/l CKT)
06352HRAL CERPACK (W, 16 LEAD (B/1 CKT)
J16ARL CERDIP (J), 16 LEAD (P/P DWO
PO00158A CERDIP (J), 16 LEAD (Pl NOUT)
PO00378A CERAM C SO C, 16 LEAD (Pl NOUT)
WGL6ARC CERAM C SOIC (W), 16 LEAD (P/P DWO

See attached graphics followi ng this page.
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4 \__/ N
NC — 1 16 VIN
NC —— 2 15 — NC
OUTPUT — 3 14 —— GND
ADJ — 4 13 — GND
GND — 5 12 —— GND
NC—— 6 11 —— GND
NC — 7 10 — NC
NC —— 8 9 —— ON/OFF
NS %
L.M2941J/883
16 - LEAD DIP
CONNECTION DIAGRAM
TOP VIEW

POOO158A




4 N )
NC — 1 16 —VIN
NC — 2 15 — NC
OUTPUT — 3 14  ——N/C
ADJ—— 4 13 — N/C
GND — 5 12 — GND
NC— 6 11 [ GND
NC— 7 10 — NC
NC—— 8 9 —— ON/OFF
N /
LM2941WG

16 - LEAD CERAMIC SOIC
CONNECTION DIAGRAM

TOPVIEW
POO0378A

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050
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Revi sion H story

Rev |[ECN # |Rel Date [Originator Changes

0AO MD001075 |02/ 11/ 99 Bar bara Lopez Initial Release of: MLM2941-X Rev. O0AO. Added note
for power dissipation and reference to thermal
resi stance for Aluminum Nitri de package.

1A1 MD003224 |10/ 08/ 99 Rose Mal one Update MDS: MNLM2941-X, Rev. O0AO0 to MNLM2941-X, Rev.
1A1.

2A1 MD003559 |11/ 28/ 00 Rose Mal one Update MDS: MNLM2941-X, Rev. 1Al to MNLM2941-X, Rev.
2Al1. Changed Vdo, lo = 100mA, Max. condition subgroups
to Subgroup 1 at 200nV and Subgroup 2 and 3 at 300nV.

2B1 MD003777 |01/ 31/ 01 Rose Mal one Update MDS: MNLM2941-X, Rev. 2Al1 to MNLM2941-X, Rev.
2B1. Added M.S part nunber reference to Main Table.

3A1 MD003783 |05/ 04/ 01 Rose Mal one Update MDS: MNLM2941-X, Rev. 2Bl to MNLM2941-X, Rev.
3Al. Changed El ectrical Section DC paraneter |sc Max
limt Subgroup 1 from3.3A to 3.5A and Subgroups 2, 3
from3.5A to 3.7A

4A1 MD003801 |05/ 04/ 01 Rose Mal one Update MDS: MNLM2941-X, Rev. 3Al to MNLM2941-X, Rev.
4A1. Renoved on Main Table, Feature Section and
Graphics Section reference to K pkg. Added Main Tabl e,
Feature Section reference to Ws pkg and Drift Val ue
Paraneter to Electrical Section.




National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html

This file is the datasheet for the following electronic components:

LM2941 MDS - http://www.ti.com/product/Im2941 mds?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9166701QYA - http://www.ti.com/product/5962-9166701qya?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM2941 MD8 - http://www.ti.com/product/Im2941 md8?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM2941-ADJ MWC - http://www.ti.com/product/Im2941-adj mwc?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9166701QEA - http://www.ti.com/product/5962-9166701gea?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM2941J-MLS - http://www.ti.com/product/Im2941j-mIs?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM29411L DX - http://www.ti.com/product/Im2941ldx?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM2941S - http://www.ti.com/product/Im2941s?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM2941-ADJ MDC - http://www.ti.com/product/Im2941-adj mdc?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9166701VEA - http://www.ti.com/product/5962-9166701vea?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM2941T - http://www.ti.com/product/Im2941t?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM2941LD - http://lwww.ti.com/product/Im2941l1d?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM2941SX - http://www.ti.com/product/Im2941sx?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9166701VYA - http://www.ti.com/product/5962-9166701vya?HQS=TI-null-null-dscatalog-df-pf-null-wwe
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Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.
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