Radiation Report
LM2941-SP Neutron Displacement Damage (NDD)

Characterization

Wi} TEXAS INSTRUMENTS

ABSTRACT

This report presents the effect of neutron displacement damage (NDD) on the LM2941QML-SP device. The
devices were radiated up to 1 x 10'3 n/cm? (1-MeV equivalent). A sample size of nine units was exposed to
radiation testing per MIL-STD-883(Method 1017 for Neutron Irradiation) and an additional unirradiated sample
device was used for correlation. Electrical testing was performed at Texas Instruments before and after neutron
irradiation using the production test program for LM2941QML-SP.
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Trademarks

All trademarks are the property of their respective owners.
1 Overview

The LM2941-SP is a radiation-hardened QMLYV, 6-V to 26-V input, 1-A adjustable output linear regulator. The
LM2941 positive voltage regulator features the ability to source 1A of output current with a typical dropout
voltage of 0.5V and a maximum of 1V over the entire temperature range. Furthermore, a which reduces the
ground pin current when the differential between the input voltage and the output voltage exceeds approximately
3V.
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General device information and testing conditions are listed in Table 1-1.

Table 1-1. Overview Information

TI Part Number LM2941QML-SP
Orderable Number LM2941GWRLQMLV
Device Function Linear Regulator

Die Name RLM1940FAQSRY
Package 16-pin CFP (NAC)
Technology SLM

A/T Lot Number / Date Code 9161157/1918A
Unbiased Quantity Tested 9 + control

Exposure Facility VPT Rad

Neutron Fluence (1-MeV equivalent) 1.0 x 10"2, 5.0 x 1012, 1.0 x 10"3 n/cm?
Irradiation Temperature 25°C

TI may provide technical, applications or design advice, quality characterization, and reliability data or service providing these items shall
not expand or otherwise affect Tl's warranties as set forth in the Texas Instruments Incorporated Standard Terms and Conditions of Sale for
Semiconductor Products and no obligation or liability shall arise from Semiconductor Products and no obligation or liability shall arise from

TI's provision of such items.
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Test Procedures

2 Test Procedures

The LM2941QML-SP was electrically pre-tested using the production automated test equipment (ATE) program.
General test procedures were IAW MIL-STD-883, Method 1017 for Neutron Irradiation of LM2941QML-SP.

Table 2-1. Neutron Irradiation Conditions

Group Sample Qty | Neutron Fluence (n/cm?) Bias
A 3 1.0 x 1012 Unbiased
B 3 5.0 x 1012 Unbiased
C 3 1.0 x 1013 Unbiased

INERRER N

HNN“HHH"

Figure 2-1. LM2941QML-SP Device

The LM2941QML-SP is packaged in a 16-pin ceramic flat pack package (NAC) as shown inFigure 2-1 .
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3 Facility

VPT Rad performs all neutron displacement damage irradiations in a low-enriched, open-pool, water moderated,
thermal neutron reactor. It utilizes flat-plate type fuel and has a maximum thermal energy output of up to 1 MW.
The Fast Neutron Irradiator (FNI) faces one side of the reactor core. The FNI design produces a geometrical
planar beam of fast neutrons that is approximately uniform over an area of 12 in x 20 in. Lead and thermal
neutron absorbing compounds are combined to filter out both fission gammas and thermal neutrons. The ratio
of fast-to-thermal neutrons is approximately 400:1, with a gamma exposure of up to 1401 rad(Si) for a 1E13
n/cm? (1-MeV(Si) equivalent) exposure. The FNI can accommodate a sample or samples with size up to 30 cm
in diameter and 15-cm thick including packaging materials. The minimum neutron fluence rate is 1E6 n/cm?2-s.
The maximum neutron fluence rate is approximately 1.0E11 n/cm?-s (both values are 1-MeV/(Si) equivalent).

The neutron fluence rate is determined using the previously-measured neutron radiation field for the FNI,
performed in accordance with ASTM standards (ASTM F1190), and correlated to the measured reactor power
level. The neutron dose is timed to meet the customer-specified fluence for the irradiation. Neutron dosimetry
meeting ASTM standards (ASTM E265) is utilized to track and ensure irradiations meet the required minimum.
The facility retains source-suitability with the Defense Logistics Agency (DLA) Laboratory Suitability Program for
ASTM Test Method 1017. The DUTS are typically irradiation in an unbiased condition as per TM1017. If bias
conditions are required, they can be maintained via dry thimbles connected to the irradiation volume.
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4 Results

There were failures at all tested neutron fluence levels. At the 1 x 10'2 n/cm? level, there was a marginal failure
for one test for all three devices. At the 5 x 1012 n/cm? fluence levels, failures were present in all three devices.
At the 1 x 103 n/cm? fluence levels, failures were present in all three devices. The full parameter list and graphs

are found in Appendix A.
Table 4-1 lists the LM2941QML-SP specification compliance matrix.
Table 4-1. LM2941QML-SP Specification Compliance Matrix

LM2941QML-SP DATA
PARAMETER TEST CONDITION SHEET (SNVS3908B) ATE TEST #
MIN MAX UNIT
1.0,7.0, 101.0,
Reference Voltage 5mA<ip<1A 1.237 1.313 \% 106.0
Line Regulation Vo +2V < V|y<26Y, lg= 5mA 10 mV 2.0
3.0, 4.0, 102.0,
Vo +2V VNS 26V, Io= 5mA 15
Quiescent Current mA 103.0
V|N= Vo + 5V, |o= 1A 45 5.0, 104.0
5mA < IO < 1A, V|N= 10V, VOUT= 5V 10 6.0
Load Regulation mV/V
5mA < g = 1A, V= 25V, Vour= 20V 10 105.0
ON/OFF Threshold Current Voniore= 2.0V, Ip £ 1A 100 uA 10.0
lo= 100mA 200 mV 11.0
Dropout Voltage
lo=1A 0.8 12.0, 110.0
Short Circuit Current VN Max= 26V 1.6 3.5 35.0
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A Appendix: NDD Test Results
This appendix contains the detailed NDD test results.
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NDD Report
LM2941GWRLQMLV
_ 10 _ 1 R?=0.9938
Test Site
Tester 0010
Test Number 0.000
Unit
Max Limit ) ) 0010 A
Min Limit - - = 000 \\
n/cm”2 Serial # Delta ®
1E+12 1.1 1.288 1.284 -0.004 Z 0030
1E+12 2.1 1.288 1.285 -0.004 0040
1E+12 3.1 1.290 1.286 -0.004 ' ~3
5E+12 4.1 1.288 1.265 -0.022 -0.050 *
S5E+12 5.1 1.289 1.268 -0.022
5E+12 6.1 1.274 1.252 -0.022 oo o s
1E+13 7.1 1.288 1.240 -0.048 n/emA2
1E+13 8.1 1.289 1.245 -0.044
1E+13 9.1 1.275 1.232 -0.042
0 X 1.290 1.290 0.000
1.290 1.290 0.000
Average 1.286 1.265 -0.021 Test Site
Min 1.274 1.232 -0.048 Tester
Std Dev 0.006 0.021 0.018 Test Number
Max Limit
Min Limit
5E+12 1E+13
LL 1.239 1.239
Min 1.252 1.232
Average 1.262 1.239
Max o 5 1.268 1.245
UL 1.311 1.311
1.0 __ 1
1.340
1.320 4
1.300 -
E
1.280 Pass Range
> 1.260 - Fail Range
1.240 - Min
1.220 e Average
1.200 s M AX
1.180 T T ]
0 1E+12 SE+12 1E+13
n/cmA”2
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NDD Report
LM2941GWRLQMLV
Test Site
Tester
Test Number
Unit
Max Limit
Min Limit
n/cmA2 Serial # Delta
1E+12 1.1 -3.100 2.600 5.700
1E+12 2.1 -3.100 3.000 6.100
1E+12 3.1 -3.300 -2.600 0.700
5E+12 4.1 -3.200 -1.400 1.800
S5E+12 5.1 -3.400 -1.600 1.800
S5E+12 6.1 -3.000 -1.400 1.600
1E+13 7.1 -3.300 -0.500 2.800
1E+13 8.1 -3.000 -0.300 2.700
1E+13 9.1 -3.000 -0.600 2.400
0 10.1 -3.100 4.300 7.400
Max -3.000 4.300 7.400
Average -3.150 0.150 3.300
Min -3.400 -2.600 0.700
Std Dev 0.143 2.309 2.260

2 _
20 2 R?=0.2465
8.000
7.000
6.000 :
< 5.000
E
< 4.000 =——
2 3000 3
2.000 3 =
1.000
.
0.000
0 1E+13 2E+13
n/cmA”2
Test Site
Tester
Test Number
Max Limit mV
Min Limit -48 mV
0 1E+12 5E+12 1E+13
LL -48.000 -48.000 -48.000 -48.000
Min 4.300 -2.600 -1.600 -0.600
Average 4.300 1.000 -1.467 -0.467
Max 4.300 3.000 -1.400 -0.300
uL 48.000 48.000 48.000 48.000
20 2
60.000 -
40.000 -
20.000 -
Pass Range
£ 0000 Min
0 1E+12 SE+12 1E+13
e Average
-20.000 -
e Max
-40.000 -
-60.000 -
n/cmA”2
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3.0 3 R?=0.9536
Test Site T
Tester 3.000
Test Number A
Unit 200 T
Max Limit om0 >
Min Limit E .
n/cmA2 Serial # Delta = 0000
1E+12 1.1 5.140 7.000 1.860 s N
1E+12 2.1 4.820 6.950 2.130 © 1000
1E+12 3.1 4.930 6.950 2.020 $
5E+12 4.1 5.060 4.800 -0.260 -2:000
S5E+12 5.1 4.980 4.760 -0.220 3000
S5E+12 6.1 4.980 4.760 -0.220 e 16413 JE413
1E+13 7.1 4.980 3.320 -1.660 n/em2
1E+13 8.1 4.900 3.430 -1.470
1E+13 9.1 4.900 3.380 -1.520
0 10.1 4.980 7.750 2.770
Max 5.140 7.750 2.770
Average 4.967 5,310 0.343 Test Site
Min 4.820 3.320 -1.660 Tester
Std Dev 0.089 1.709 1.699 Test Number
Max Limit
Min Limit
5E+12 1E+13
LL 0.000 0.000
Min 4.760 3.320
Average 4.773 3.377
Max 4.800 3.430
uL 14.300 14.300
30 _ 3
16.000 -
14.000 -
12.000 -
10.000 - Pass Range
T 8000 Fail Range
6.000 - Min
4.000 - e Average
2,000 - Max
0.000
0 1E+12 5E+12 1E+13
n/cmA2
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NDD Report
R?=0.9452
Test Site 0 _ 4
Tester 4.000
Test Number 3.000
Unit
Max Limit . . 2000 {—$
Min let <é 1000 .
n/cmn2 Serial # Delta = ™~
1E+12 1.1 5.590 7.810 2.220 S 0.000
1E+12 2.1 5.160 7.160 2.000 e 1000
1E+12 3.1 5.430 7.280 1.850 ’
S5E+12 4.1 5.430 5.830 0.400 -2.000 ~$
S5E+12 5.1 5.380 4.820 -0.560 2000
S5E+12 6.1 5.430 4.710 -0.720 e 1E413 2413
1E+13 7.1 5.300 3.170 -2.130 Jemn2
1E+13 8.1 5.300 3.250 -2.050 n/em
1E+13 9.1 5.250 3.300 -1.950
0 R 5.360 8.550 3.190
5.590 8.550 3.190
Average 5.363 5.588 0.225 Test Site
Min 5.160 3.170 -2.130 Tester
Std Dev 0.119 2.028 1.988 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 0.000 0.000
Min 4.710 3.170
Average 5.120 3.240
Max 5.830 3.300
UL 14.100 14.100
40 _ 4
16.000
14.000 -
12.000
10.000 - Pass Range
T 8000 Fail Range
6.000 - Min
4.000 - e AVerage
2.000 - Max
0.000
0 1E+12 S5E+12 1E+13
n/cmA2
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25.000

R?=0.7175

20.000

15.000

10.000

Delta (mA

5.000

0.000

1E+13
n/cmA”2

2E+13

NDD Report
LM2941GWRLQMLV
Test Site
Tester
Test Number
Unit
Max Limit
Min Limit
n/cmA2 Serial # Delta
1E+12 1.1 21.480 24.670 3.190
1E+12 2.1 20.770 24.360 3.590
1E+12 3.1 21.230 24.770 3.540
5E+12 4.1 21.480 39.700 18.220
S5E+12 5.1 21.660 40.590 18.930
S5E+12 6.1 21.160 39.820 18.660
1E+13 7.1 21.290 36.860 15.570
1E+13 8.1 20.890 40.710 19.820
1E+13 9.1 20.970 40.540 19.570
0 10.1 21.610 23.690 2.080
Max 21.660 40.710 19.820
Average 21.254 33.571 12.317
Min 20.770 23.690 2.080
Std Dev 0.308 7.996 8.025

Test Site
Tester
Test Number
Max Limit
Min Limit
5E+12 1E+13
LL 0.000 0.000
Min 39.700 36.860
Average 40.037 39.370
Max 40.590 40.710
uL 42.300 42.300
50 _ 5
50.000 -
45.000
40.000 -
35.000 -
30.000 Pass Range
< 2500 ; Fail Range
20.000 - Min
15.000 e AVErage
10.000 - .
5.000
0.000 : "
0 1E+12 SE+12 1E+13
n/cmA2
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NDD Report
n— 60 _ 6 R? = 0.7606
est Site
Tester 1.000
Test Number 0.000 Y
Unit N
Max Limit d 0 -1.000 ~—
Min Limit % 2,000
n/cm”2 Serial # Delta = s
1E+12 1.1 -0.900 -1.900 -1.000 g 3000 ~
1E+12 2.1 -1.100 -1.000 0.100 e 2,000
1E+12 il -0.700 -0.600 0.100 ’
S5E+12 4.1 -1.300 -6.500 -5.200 -5.000 =
S5E+12 Soil -0.900 -3.400 -2.500 6000
SE+12 6.1 -4.000 -6.700 -2.700 R 1413
0 10.1 -0.900 -1.000 -0.100 n/emn2
Max -0.700 -0.600 0.100

Average -1.400 -3.014 -1.614
Min -4.000 -6.700 -5.200
Std Dev 1.162 2.616 1.974

Test Site
Tester
Test Number
Max Limit
Min Limit
5E+12
LL -46.400
Min -6.700
Average -5.533
Max -3.400
uL 46.400
60 _ 6
60.000
40.000 -
20.000 -
Pass Range
> .
0.000 Min
& 0 1E+12 )
e Average
-20.000 Max
-40.000 -
-60.000 -
n/cmA2
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NDD Report
LM2941GWRLQMLV
Test Site
Tester
Test Number
Unit
Max Limit
Min Limit
n/cmA2 Serial # Delta
1E+12 1.1 1.286 1.282 -0.004
1E+12 2.1 1.287 1.283 -0.004
1E+12 3.1 1.288 1.284 -0.004
5E+12 4.1 1.286 1.262 -0.024
S5E+12 5.1 1.288 1.265 -0.023
S5E+12 6.1 1.271 1.247 -0.023
0 10.1 1.289 1.289 0.000
Max 1.289 1.289 0.000
Average 1.285 1.273 -0.012
Min 1.271 1.247 -0.024
Std Dev 0.006 0.015 0.011

0.005

R?=0.998

0.000
-0.005 \'\

-0.010

Delta (V)

-0.015

-0.020

-0.025

-0.030

n/cmA”2

1E+13

Test Site
Tester

Test Number
Max Limit
Min Limit

SE+12

LL
Min
Average
Max
uL

1.239
1.247
1.258
1.265
1.311

7.0 7
1.340
1.320
1.300
P

1.280

> 1.260
1.240

1.220

1.200

1.180

0 1E+12 5E+12
n/cmA2
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NDD Report
LM2941GWRLQMLV
Test Site
Tester
Test Number
Unit
Max Limit
Min Limit
n/cmA2 Serial # Delta
1E+12 1.1 -0.001 -0.001 0.000
1E+12 2.1 -0.001 -0.001 0.000
1E+12 3.1 -0.001 -0.001 0.000
5E+12 4.1 -0.001 -0.001 0.000
S5E+12 5.1 -0.001 -0.001 0.000
S5E+12 6.1 -0.001 -0.001 0.000
1E+13 7.1 -0.001 0.000 0.001
1E+13 8.1 -0.001 0.000 0.001
1E+13 9.1 -0.001 0.000 0.001
0 10.1 -0.001 -0.001 0.000
Max -0.001 0.000 0.001
Average -0.001 -0.001 0.000
Min -0.001 -0.001 0.000
Std Dev 0.000 0.000 0.000

2
80 _ 8 R? = 0.8404
0.001
0.001 *
0.000 —
s P
£ 0.000 //
©
o
0.000
* .
0.000 * -
0.000
0 1E+13 2E+13
n/cm”2
Test Site
Tester
Test Number
Max Limit
Min Limit
5E+12 1E+13
LL -0.050 -0.050
Min -0.001 0.000
Average -0.001 0.000
Max -0.001 0.000
uL 0.096 0.096
80 _ 8
0.120
0.100 -
0.080 -
0.060 -
0.040 - Pass Range
> 0.020 - Min
0.000 == Average
0.020 1E+12 5E+12 1E+13 Max
-0.040
-0.060 -
-0.080 -
n/cmA2
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NDD Report
LM2941GWRLQMLV
i 90 _ 9 R?=0.9979
Test Site
Tester 0.020
Test Number
Unit 0.000
Max Limit 0020
Min Limit =
n/cm”2 Serial # Delta Delta % % of Limit Range © 0040
1E+12 1.1 5.100 5.085 -0.015 -0.28% 5.45% 2
1E+12 2.1 5.102 5.088 -0.014 -0.27% 5.26% -0.060
1E+12 3.1 5.109 5.094 -0.016 -0.31% 5.90%
5E+12 4.1 5.099 5.008 -0.092 -1.80% 34.44% -0.080
S5E+12 5.1 5.107 5.020 -0.087 -1.71% 32.78%
5E+12 6.1 5.039 4.952 -0.087 -1.73% 32.78% o0 s
0 10.1 5.111 5.111 0.000 0.01% 0.11% nfemA2
Max 5.111 5.111 0.000 0.01% 34.44%
Average 5.095 5.051 -0.044 -0.87% 16.68%
Min 5.039 4.952 -0.092 -1.80% 0.11%
Std Dev 0.025 0.059 0.042 0.82% 15.71%
Test Site
Tester
Test Number
Max Limit
Min Limit
S5E+12
LL 4.867
Min 4.952
Average 4.993
Max o 5.020
UL 5.133
90 __ 9
5.200
5.150 -
5.100 #
5.050 -
5.000 Pass Range
> 4950 Fail Range
4.900 Min
4.850 e AVETage
4.800 e Max
4.750 -
4.700 \
0 1E+12 5E+12
n/cmA2
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NDD Report
LM2941GWRLQMLV
: 100 10 R? =0.9543
Test Site
Tester 2000
Test Number 0.000
Unit Ne
Max Limit . : 000
Min Limit g o0 N
n/cmA2 Serial # Delta " -6.000
1E+12 1.1 43.400 41.700 -1.700 T o0 *
1E+12 2.1 41.900 39.900 -2.000 ’
1E+12 3.1 44.100 41.900 -2.200 -10.000
5E+12 4.1 43.400 35.900 -7.500 12,000 *
S5E+12 5.1 45.400 37.700 -7.700 14,000
5E+12 6.1 42.900 35.400 -7.500 R 163 o3
1E+13 7.1 41.900 30.700 -11.200 n/emA2
1E+13 8.1 40.100 28.900 -11.200
1E+13 9.1 40.400 29.400 -11.000
0 . 44.900 45.500 0.600
45.400 45.500 0.600
Average 42.840 36.700 -6.140 Test Site
Min 40.100 28.900 -11.200 Tester
Std Dev 1.772 5.708 4.457 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL . 0.000 0.000
Min . 35.400 28.900
Average . 36.333 29.667
Max . 37.700 30.700
uL . 89.400 89.400
100 _ 10
100.000 -
90.000 -
80.000 -
70.000 -
60.000 -| Pass Range
< 50.000 | Fail Range
40.000 - Min
30.000 T e AVETagE
20.000 - e Max
10.000 -
0.000
0 1E+12 SE+12 1E+13
n/cm”2
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NDD Report
R?=0.9971
Test Site no_ u
Tester 0.070
Test Number 0.060
Unit
Max Limit 0.050
Min Limit S 000
n/cmA2 Serial # Delta ©
1E+12 1.1 0.112 0.118 0.006 g 0.030
1E+12 2.1 0.113 0.120 0.008 0.020
1E+12 3.1 0.113 0.120 0.008 ’
5E+12 4.1 0.112 0.140 0.027 0.010
5E+12 5.1 0.113 0.140 0.026 0000
S5E+12 6.1 0.113 0.141 0.028 : o 1E+13 JE+13
1E+13 7.1 0.113 0.171 0.058 JemA2
1E+13 8.1 0.114 0.171 0.057 n/em
1E+13 9.1 0.114 0.171 0.057
0 . 0.113 0.115 0.002
0.114 0.171 0.058
Average 0.113 0.141 0.028 Test Site
Min 0.112 0.115 0.002 Tester
Std Dev 0.001 0.023 0.022 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL . 0.000 0.000
Min . 0.140 0.171
Average . . 0.140 0.171
Max . 0.141 0.171
uL . 0.190 0.190
1.0 __ 11
0.250
0.200
0.150 Pass Range
> Fail Range
0.100 Min
e Average
0.050 Max
0.000
0 1E+12 5E+12 1E+13
n/cm”2
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NDD Report
LM2941GWRLQMLV
: 12,0 12 R?=0.7403
Test Site -
Tester 2.000
Test Number 1.800
Unit 1.600 ry =
Max Limit o . 1.400
Min Limit < 1.200
n/cmA2 Serial # Delta E 1.000
1E+12 1.1 0.539 0.547 0.008 2 0800
1E+12 2.1 0.525 0.566 0.041 0,600
1E+12 3.1 0.526 0.568 0.042 0.400
5E+12 4.1 0.518 2.054 1.535 0.200
5E+12 5.1 0.531 2.054 1.522 0.000 N
S5E+12 6.1 0.527 2.054 1.526 : o 16413 JE413
1E+13 7.1 0.527 2.054 1.526 A
1E+13 8.1 0.530 2.054 1.524 n/em”2
1E+13 9.1 0.527 2.054 1.526
0 . 0.527 0.543 0.016
0.539 2.054 1.535
Average 0.528 1.455 0.927 Test Site
Min 0.518 0.543 0.008 Tester
Std Dev 0.005 0.773 0.775 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 0.000 0.000
Min 2.054 2.054
Average . 2.054 2.054
Max 2.054 2.054
uL 0.700 0.700
120 __ 12
2.500
2.000
1.500 Pass Range
> Fail Range
1.000 Min
e AVeTage
0.500 et Max
0.000
0 1E+12 S5E+12 1E+13
n/cmA”2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
R?=0.9959
Test Site loto_ 101
Tester 0.010
Test Number 0,000 4
Unit
Max Limit -0.010
Min Limit S 0020
n/cmA2 Serial # Delta P
1E+12 1.1 1.274 1.270 -0.004 g -0.030
1E+12 2.1 1.275 1.270 -0.004 0040
1E+12 3.1 1.276 1.272 -0.005 ’
5E+12 4.1 1.274 1.248 -0.026 -0.050
S5E+12 5.1 1.276 1.250 -0.026 ¢
5E+12 6.1 1.260 1.233 -0.027 oos s s
1E+13 7.1 1.275 1.220 -0.054
1E+13 8.1 1.275 1.225 -0.050 n/em*2
1E+13 9.1 1.260 1.211 -0.050
0 . 1.277 1.277 0.000
1.277 1.277 0.000
Average 1.272 1.248 -0.025 Test Site
Min 1.260 1.211 -0.054 Tester
Std Dev 0.006 0.024 0.021 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 1.239 1.239
Min 1.233 1.211
Average . . 1.244 1.219
Max 1.250 1.225
uL 1.311 1.311
101.0__ 101
1.340
1.320
1.300
1.280
1.260 Pass Range
> 1.240 Fail Range
1.220 Min
1.200 e AVeTage
1180 et M aX
1.160
1.140
0 1E+12 S5E+12 1E+13
n/cmA”2
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LM2941GWRLQMLV NDD Report

NDD Report
. 1020__ 102 R?=0.9455
Test Site
Tester 4.000
Te§t Number 3.000 ¢
Unit
Max Limit 2.000
Min let E 1,000
n/cmA2 Delta =
1E+12 1.1 5.870 7.420 1.550 S 0.000
1E+12 2.1 5.400 7.340 1.940 S Lo d
1E+12 3.1 5.660 7.410 1.750 ’
5E+12 4.1 5.660 5.030 -0.630 -2.000
S5E+12 5.1 5.540 5.000 -0.540 3000
S5E+12 6.1 5.540 4.950 -0.590 e 1413 613
1E+13 7.1 5.680 3.430 -2.250 JemA2
1E+13 8.1 5.630 3.560 -2.070 n/em
1E+13 9.1 5.360 3.560 -1.800
0 . 5.570 8.440 2.870
5.870 8.440 2.870
Average 5.591 5.614 0.023 Test Site
Min 5.360 3.430 -2.250 Tester
Std Dev 0.146 1.880 1.858 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 0.000 0.000
Min 4.950 3.430
Average 4.993 3.517
Max 5.030 3.560
uL 14.000 14.000
1020 __ 102
16.000
14.000
12.000
10.000 Pass Range
£ 8000 Fail Range
6.000 Min
4.000 e AVerage
2.000 Max
0.000
0 1E+12 5E+12 1E+13
n/cm?2
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LM2941GWRLQMLV NDD Report

NDD Report
2 _
n 103.0__ 103 Rf=09527
Test Site
Tester 4.000
Test Number 3.000
Unit 1
Max Limit 2.000
Min Limit E 1,000
n/cmA2 Delta -
1E+12 1.1 5.630 7.420 1.790 g 0.000
1E+12 2.1 5.350 7.390 2.040 S oo .
1E+12 3.1 5.520 7.330 1.810 ’
5E+12 4.1 5.540 4.960 -0.580 -2.000
S5E+12 5.1 5.540 4.950 -0.590 3000
S5E+12 6.1 5.520 4.920 -0.600 o 16413 213
1E+13 7.1 5.490 3.320 -2.170 n/emA2
1E+13 8.1 5.490 3.510 -1.980
1E+13 9.1 5.470 3.510 -1.960
0 5.490 8.240 2.750
5.630 8.240 2.750
Average 5.504 5.555 0.051 Test Site
Min 5.350 3.320 -2.170 Tester
Std Dev 0.070 1.876 1.877 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 0.000 0.000
Min 4.920 3.320
Average . 4.943 3.447
Max 4.960 3.510
uL 14.000 14.000
103.0 __ 103
16.000
14.000
12.000
10.000 Pass Range
£ 8000 Fail Range
6.000 Min
4.000 e AVErage
2.000 Max
0.000
0 1E+12 5E+12 1E+13
n/cm?2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
R?=0.9463
Test Site tos0_ 104
Tester 60.000 S
Test Number 50,000 .
Unit
Max Limit o . 40.000 +
Min Limt ’g 20000
n/cmA2 Serial # Delta =
1E+12 1.1 22.460 25.750 3.290 S 20,000 *
1E+12 2.1 21.830 25.600 3.770 e 10000
1E+12 3.1 22.250 26.060 3.810 ’
5E+12 4.1 22.500 41.670 19.170 0.000
5E+12 5.1 22.730 42.460 19.730 10000
S5E+12 6.1 22.140 41.160 19.020 : o 1E+13 JE+13
1E+13 7.1 22.300 74.020 51.720 A
1E+13 8.1 22.010 78.030 56.020 n/em?2
1E+13 9.1 21.910 61.630 39.720
0 . 22.660 24.570 1.910
22.730 78.030 56.020
Average 22.279 44.095 21.816 Test Site
Min 21.830 24.570 1.910 Tester
Std Dev 0.309 20.431 20.530 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 0.000 0.000
Min 41.160 61.630
Average 41.763 71.227
Max 42.460 78.030
uL 37.200 37.200
1040 __ 104
90.000
80.000
70.000
60.000
Pass Range
<E( 30000 Fail Range
40.000 win
30.000
e Average
20.000
e VIaX
10.000
0.000
0 1E+12 5E+12 1E+13
n/cm”2
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LM2941GWRLQMLV NDD Report

NDD Report
. 1050 __ 105 Ré=0.1362
Test Site
Tester 60.000
Test Number 40.000 .
Unit .
Max Limit 20.000
Min Limit E 0,000 4 :
n/cmA2 Serial # Delta =
1E+12 1.1 -12.000 -16.000 -4.000 g 20000
1E+12 2.1 -16.000 -13.000 3.000 e 40000
1E+12 3.1 -11.000 -9.000 2.000 ’
5E+12 4.1 -14.000 -81.000 -67.000 -60.000 ;
S5E+12 5.1 -12.000 -75.000 -63.000 20,000
S5E+12 6.1 -26.000 -83.000 -57.000 o 113 2E+13
1E+13 7.1 -13.000 19.000 32.000 n/emA2
1E+13 8.1 -14.000 28.000 42.000
1E+13 9.1 -18.000 23.000 41.000
0 . -11.000 -12.000 -1.000
-11.000 28.000 42.000
Average -14.700 -21.900 -7.200 Test Site
Min -26.000 -83.000 -67.000 Tester
Std Dev 4.547 42.951 41.750 Test Number
Max Limit 138 mA
Min Limit -138 mA
0 1E+12 S5E+12 1E+13
LL -138.000 -138.000 -138.000 -138.000
Min -12.000 -16.000 -83.000 19.000
Average -12.000 -12.667 -79.667 23.333
Max -12.000 -9.000 -75.000 28.000
uL 138.000 138.000 138.000 138.000
105.0__ 105
200.000
150.000
100.000
50.000 Pass Range
£ o0.000 Min
50,000 1E+: 5E+12 1E+13 Average
et Max
-100.000
-150.000
-200.000
n/cmA2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
R? = 0.4647
Test Site 1060__ 106
Tester 0.010
-lrJesE Number 0.000 4 +-
all
Max Limit -0.010
Min Limit S 000
n/cmA2 Serial # Delta P .
1E+12 1.1 1.272 1.268 -0.004 Z 0030
1E+12 2.1 1.273 1.269 -0.004 0040
1E+12 3.1 1.275 1.270 -0.005 ’
5E+12 4.1 1.272 1.246 -0.026 -0.050 L4
S5E+12 5.1 1.274 1.249 -0.026
5E+12 6.1 1.257 1.231 -0.026 o080 - s o3
1E+13 7.1 1.273 1.273 0.000
1E+13 8.1 1.274 1.223 -0.050 n/em"2
1E+13 9.1 1.258 1.209 -0.050
0 . 1.275 1.276 0.000
1.275 1.276 0.000
Average 1.270 1.251 -0.019 Test Site
Min 1.257 1.209 -0.050 Tester
Std Dev 0.007 0.024 0.020 Test Number
Max Limit
Min Limit
SE+12 1E+13
LL . 1.239 1.239
Min . 1.231 1.209
Average . . 1.242 1.235
Max . 1.249 1.273
uL . 1.311 1.311
106.0__ 106
1.340
1.320
1.300
1.280
1.260 Pass Range
> 1.240 Fail Range
1.220 Min
1.200 et Average
1180 et Max
1.160
1.140
0 1E+12 S5E+12 1E+13
n/cmA”2
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NDD Report
LM2941GWRLQMLV
Test Site
Tester
Test Number
Unit
Max Limit
Min Limit
n/cmA2 Serial # Delta
1E+12 1.1 0.001 0.001 0.000
1E+12 2.1 0.001 0.001 -0.001
1E+12 3.1 0.001 0.001 0.000
5E+12 4.1 0.001 0.001 0.000
S5E+12 5.1 0.001 0.001 0.000
S5E+12 6.1 0.001 0.001 0.000
1E+13 7.1 0.001 0.001 0.000
1E+13 8.1 0.001 0.001 0.000
1E+13 9.1 0.001 0.001 0.000
0 0.001 0.001 0.000
0.001 0.001 0.000
Average 0.001 0.001 0.000
Min 0.001 0.001 -0.001
Std Dev 0.000 0.000 0.000

0.000

0.000

0.000

0.000

Delta (V)

0.000

-0.001

-0.001

-0.001

LM2941GWRLQMLV NDD Report

R?=0.2084

107.0__ 107

0 1E+13 2E+13

Test Site
Tester

n/cmA”2

Test Number

Max Limit
Min Limit

LL

Min

Average . . 0.001

Max
uL

0.120
0.100
0.080
0.060
0.040
> 0.020
0.000
-0.020
-0.040
-0.060
-0.080

Pass Range

Min

e Average

0 1E+12 5E+12 1E+13
=== Max

n/cm”2
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LM2941GWRLQMLV NDD Report

NDD Report
2 _
. 1080 108 R?=0.9935
Test Site
Tester 0100
Test Number 0.000
Unit -0.100
Max Limit -0.200
Min Limit < -0.300
n/cmA2 Serial # Delta E -0.400
1E+12 1.1 19.961 19.894 -0.067 2 0500
1E+12 2.1 19.970 19.903 -0.067 0,600
1E+12 3.1 20.003 19.929 -0.074 0,700
5E+12 4.1 19.959 19.533 -0.426 0800 ¢
5E+12 5.1 19.993 19.578 -0.415 ’ *
SE+12 6.1 19.713 19.295 -0.418 a0 o o3
1E+13 7.1 19.969 19.137 -0.832 n/ema2
1E+13 8.1 19.982 19.218 -0.764
1E+13 9.1 19.731 18.979 -0.752
0 . 20.010 20.011 0.001
20.010 20.011 0.001
Average 19.929 19.548 -0.381 Test Site
Min 19.713 18.979 -0.832 Tester
Std Dev 0.111 0.376 0.321 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 19.436 19.436
Min 19.295 18.979
Average 19.469 19.111
Max 19.578 19.218
uL 20.564 20.564
1080 __ 108
21.000
20.500
20.000
Pass Range
> 19.500 Fail Range
Min
19.000
e AVerage
18.500 e MaxX
18.000
0 1E+12 5E+12 1E+13
n/cm?2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
R?=0.9489
Test Site 1090 109
Tester 2.000
Test Number 0.000 §
Unit -2.000
Max Limit ’
Min Limit ’i -4.000
n/cmA2 i Delta = -6.000
1E+12 1.1 41.100 39.200 -1.900 k5
1E+12 2.1 39.600 37.400 -2.200 S 80 O
1E+12 3.1 41.400 39.400 -2.000 -10.000
5E+12 4.1 40.600 32.400 -8.200 12,000 s
5E+12 5.1 42.400 34.200 -8.200 14,000
5E+12 6.1 40.400 32.400 -8.000 o s s
1E+13 7.1 39.400 27.700 -11.700 A
1E+13 8.1 37.900 26.200 -11.700 n/em”2
1E+13 9.1 37.600 26.200 -11.400
0 . 42.100 42.400 0.300
42.400 42.400 0.300
Average 40.250 33.750 -6.500 Test Site
Min 37.600 26.200 -11.700 Tester
Std Dev 1.630 5.814 4.622 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL . 0.000 0.000
Min . 32.400 26.200
Average . 33.000 26.700
Max . 34.200 27.700
uL . 89.600 89.600
109.0__ 109
100.000
90.000
80.000
70.000
60.000 Pass Range
< 50.000 Fail Range
40.000 .\\ o
30.000 == Average
20.000 s M AX
10.000
0.000
0 1E+12 5E+12 1E+13
n/cm?2
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NDD Report
LM2941GWRLQMLV
Test Site
Tester
Test Number
Unit
Max Limit
Min Limit
n/cmA2 Serial # Delta
1E+12 1.1 0.665 0.711 0.046
1E+12 2.1 0.672 0.715 0.043
1E+12 3.1 0.666 0.716 0.050
5E+12 4.1 0.662 2.054 1.392
5E+12 5.1 0.673 2.054 1.381
S5E+12 6.1 0.665 2.054 1.389
1E+13 7.1 0.672 2.054 1.382
1E+13 8.1 0.668 2.054 1.385
1E+13 9.1 0.660 2.054 1.393
0 0.670 0.688 0.018
0.673 2.054 1.393
Average 0.667 1.515 0.848
Min 0.660 0.688 0.018
Std Dev 0.004 0.695 0.696

LM2941GWRLQMLV NDD Report

2 _
1100__ 110 R?=0.7419
1.800
1.600
1.400 * *
1.200
2 1.000
it
T 0.800
=)
0.600
0.400
0.200
0000 +—*
0 1E+13 2E+13
n/cmA2
Test Site
Tester
Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 0.000 0.000
Min 2.054 2.054
Average 2.054 2.054
Max 2.054 2.054
UL 0.700 0.700
110.0 __ 110
2.500
2.000
1.500 Pass Range
> Fail Range
1.000 Min
e Average
0.500
= Max
0.000
0 1E+12 SE+12 1E+13
n/cmA”2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
R?=0.7765
Test Site o
Tester 6.000
Test Number 5000 R .
Unit . : o
Max Limit 4,000
Min Limit ’>; .
n/cmA2 Serial # Delta = 3.000
1E+12 1.1 14.700 16.500 1.800 K o
1E+12 2.1 14.600 14.900 0.300 S 2000 {—
1E+12 3.1 13.500 15.900 2.400
5E+12 4.1 13.400 16.500 3.100 1.000
S5E+12 5.1 13.200 16.700 3.500 -
5E+12 6.1 13.000 18.100 5.100 o0 o s
1E+13 7.1 13.900 18.500 4.600 R
1E+13 8.1 13.800 18.900 5.100 n/em*2
1E+13 9.1 13.000 18.100 5.100
0 . 13.800 14.200 0.400
14.700 18.900 5.100
Average 13.690 16.830 3.140 Test Site
Min 13.000 14.200 0.300 Tester
Std Dev 0.599 1.565 1.877 Test Number
Max Limit 448
Min Limit 10 uVv
0 1E+12 S5E+12 1E+13
LL 10.000 10.000 10.000 10.000
Min 14.200 14.900 16.500 18.100
Average 14.200 15.767 17.100 18.500
Max 14.200 16.500 18.100 18.900
uL 448.000 448.000 448.000 448.000
31.0 __ 31
500.000
450.000
400.000
350.000
300.000 Pass Range
2 250.000 Fail Range
200.000 Min
150.000 == Average
100.000 o Max
50.000
0.000
0 1E+12 5E+12 1E+13
n/cmA”2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
: 32.0 32 R?=0.7303
Test Site -
Tester 6.000
Test Number
Unit 5000 .
M_ax L.im.it o J 4,000 s
Min Limit o 3 Q .
n/cmA2 Serial # Delta % 3.000
1E+12 1.1 2.500 2.900 0.400 @
1E+12 2.1 2.500 3.300 0.800 © 2.000 .
1E+12 3.1 2.000 2.600 0.600
SE+12 4.1 1.900 5.500 3.600 1.000 ) i
5E+12 5.1 2.000 4.000 2.000 0.000
S5E+12 6.1 1.900 6.700 4.800 o 16413 2413
1E+13 7.1 2.000 5.900 3.900 "
1E+13 8.1 1.900 6.000 4.100 n/em
1E+13 9.1 2.000 6.100 4.100
0 . 2.000 2.600 0.600
2.500 6.700 4.800
Average 2.070 4.560 2.490 Test Site
Min 1.900 2.600 0.400 Tester
Std Dev 0.231 1.634 1.775 Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL . . 1.200 1.200
Min . . 4.000 5.900
Average . . 5.400 6.000
Max . . 6.700 6.100
uL 296.400 296.400 296.400 296.400
320 32
350.000
300.000
250.000
200.000 Pass Range
% Fail Range
150.000 Min
100.000 e AvErage
50.000 e MaxX
0.000
0 1E+12 5E+12 1E+13
n/cm”2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
, 33.0 33 R?=0946
Test Site
Tester 10.000
Test Number 5.000 *
Unit 0000 ) N
Max Limit 5,000
Min Limit %‘ 10000
n/cm”2 Serial # Delta e N
1E+12 1.1 98.100 100.200 2.100 § -15.000 *
1E+12 2.1 98.300 104.000 5.700 -20.000 -
1E+12 3.1 99.700 101.800 2.100 -25.000
SE+12 4.1 100.500 89.700 -10.800 30,000
S5E+12 5.1 98.800 79.000 -19.800 35,000
S5E+12 6.1 99.700 82.800 -16.900 o 16413 2413
1E+13 7.1 100.200 68.400 -31.800 n/emA2
1E+13 8.1 100.000 68.300 -31.700
1E+13 9.1 100.200 67.900 -32.300
0 . 100.200 99.000 -1.200
100.500 104.000 5.700
Average 99.570 86.110 -13.460 Test Site
Min 98.100 67.900 -32.300 Tester
Std Dev 0.859 14.786 15.220 Test Number
Max Limit 114.6
Min Limit 65.4 dB
0 1E+12 S5E+12 1E+13
LL 65.400 65.400 65.400 65.400
Min 99.000 100.200 79.000 67.900
Average 99.000 102.000 83.833 68.200
Max 99.000 104.000 89.700 68.400
uL 114.600 114.600 114.600 114.600
33.0__ 33
140.000
120.000
100.000
80.000 Pass Range
3 Fail Range
60.000 Min
40.000 e AvErage
20.000 e MaxX
0.000
0 1E+12 5E+12 1E+13
n/cm?2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
R?=0.9555
Test Site M0_ 4
Tester 8.000
Test Number 6.000 & S
Unit 4.000 *
Max Limit 2.000 *
Min Limit = 0.000
n/cmA2 Serial # Delta = -2.000
1E+12 1.1 85.600 87.900 2.300 2 000 +
1E+12 2.1 85.100 90.100 5.000 6000 ¢
1E+12 3.1 86.000 89.900 3.900 8,000
5E+12 4.1 86.000 82.200 -3.800 10,000 (4
5E+12 5.1 86.000 82.500 -3.500 12'000
5E+12 6.1 85.800 81.000 -4.800 o0 s s
1E+13 7.1 86.200 77.200 -9.000 A
1E+13 8.1 86.400 77.400 -9.000 n/em?2
1E+13 9.1 85.900 76.700 -9.200
0 o 86.200 91.800 5.600
86.400 91.800 5.600
Average 85.920 83.670 -2.250 Test Site
Min 85.100 76.700 -9.200 Tester
Std Dev 0.365 5.817 5.987 Test Number
Max Limit 114.6
Min Limit 53.4 dB
0 1E+12 S5E+12 1E+13
LL 53.400 53.400 53.400 53.400
Min 91.800 87.900 81.000 76.700
Average 91.800 89.300 81.900 77.100
Max 91.800 90.100 82.500 77.400
UL 114.600 114.600 114.600 114.600
340 _ 34

140.000
120.000

100.000

Pass Range
80.000

% Fail Range
60.000 v
Min
40.000 —a— Average
20.000 —t—Max

0.000
0 1E+12 5E+12 1E+13

n/cm?2
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NDD Report
LM2941GWRLQMLV
Test Site
Tester
Test Number
Unit
Max Limit
Min Limit
n/cmA2 Delta
1E+12 1.1 2.653 2.519 -0.134
1E+12 2.1 2.624 2.547 -0.076
1E+12 3.1 2.670 2.523 -0.147
5E+12 4.1 2.674 2.018 -0.656
5E+12 5.1 2.649 2.005 -0.644
S5E+12 6.1 2.670 2.006 -0.664
1E+13 7.1 2.681 1.517 -1.164
1E+13 8.1 2.680 1.527 1155
1E+13 9.1 2.658 1.514 -1.144
0 2.641 2.636 -0.005
2.681 2.636 -0.005
Average 2.660 2.081 -0.578
Min 2.624 1.514 -1.164
Std Dev 0.018 0.457 0.469

LM2941GWRLQMLV NDD Report

2 _
35.0 _ 35 R?=0.9923
0.000
®
-0.200
-0.400
< 0600
= ¢
g -0.800
-1.000
-1.200
-1.400
0 1E+13 2E+13
n/cmA”2
Test Site
Tester
Test Number
Max Limit
Min Limit
S5E+12 1E+13
LL 1.860 1.860
Min 2.005 1.514
Average 2.010 1.519
Max 2.018 1.527
UL 3.400 3.400
350 _ 35
4.000
3.500
3.000
2.500 Pass Range
< 2.000 Fail Range
1.500 Min
1.000 i Average
0.500 Max
0.000
0 1E+12 SE+12 1E+13
n/cmA”2
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LM2941GWRLQMLV NDD Report

NDD Report
LM2941GWRLQMLV
R?=0.9941
Test Site 360 __ 36
Tester 0.000
Test Number
Unit -0.050
Max Limit
Min Limit < -0.100
n/cmA2 Serial # Delta =
1E+12 1.1 5.090 5.071 -0.018 2 o150
1E+12 2.1 5.101 5.080 -0.020
1E+12 3.1 5.103 5.084 -0.019 0200
5E+12 4.1 5.092 4.986 -0.106
5E+12 5.1 5.101 5.002 -0.099
5E+12 6.1 5.030 4.926 -0.104 om0 s o3
1E+13 7.1 5.096 4.896 -0.200
1E+13 8.1 5.101 4.911 -0.190 n/em*2
1E+13 9.1 5.032 4.851 -0.181
0 . 5.105 5.105 0.000
5.105 5.105 0.000
Average 5.085 4.991 -0.094 Test Site
Min 5.030 4.851 -0.200 Tester
Std Dev 0.029 0.091 0.077 Test Number
Max Limit
Min Limit
SE+12 1E+13
LL 4.867 4.867
Min 4.926 4.851
Average . 4.971 4.886
Max 5.002 4.912
uL 5.133 5.133
360 _ 36
5.200
5.150
5.100
5.050
5.000 Pass Range
> 4.950 Fail Range
4.900 Min
4.850 e Average
4.800 e VaX
4.750
4.700
0 1E+12 5E+12 1E+13
n/cmA”2
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com
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