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DATE: Decamber 23, 1953 PPM-95-104
T0; $. Pezcolka/s311.1

FROM: K. 5ahu/300.1 2

SUBJECT; Radiation Repdrt on ISTP/SOHOSCELIAS

Part No., 59&2-3870501MCA C(LP29S1)
Control No. 8706
coe A. Sharmas311
Librarys300.1

A radiatien evaluation wae performed on LP2951 (AdJustable voltage Regulater) ta determine the total dose
telurance of these parts, A brief summary of the test results is provided below. For detailed information,
refer to Tables [ through IV and Figure 1.

The total dose testing was performed using a cobalt-80 gonma ray source. During the radistion testing, tuo
parts werw irradiated under bias (see Figure 1 for bias cenfiguratfon), and one part wea used a3 s control
sarple. The total doce radiation levels were 2, 5, 10, 15, 20 and 50 kreds. The dase rate was betwesn 073
and 1.58 krads/hour, depending on the total dase level (see Table II for rediatiom schedule). After the S0
krad irradiation, parts werc amncaled at 25%°C for 188 hours, after which the parts were annealed at 1067
for 168 hours. After each radiation exposure and annesling traatment, parts were electrically tested
aceording te the test conditions and the apecificatien Limits Listed Tn Table IIT.

All parte passed initfal eiectrical measurements. Both irradisted parts passed all parametric tests up to
ared inciuding the 5 krad frradiation level. At the 10 krad irradiation level, one part ($/N 4556) failed to
meet the minimum specification Limit of 4,975 ¥ for Wout 1, with a reading of 49581 ¥. A&t the 15 krad
level, §/W 456 read 4.943 v fer Vout 1 and marginally failed to meet the minimum specification |imit of
1.220 ¥ for Vref with a reading of 1.27% V. In eddition, $/N 457 failed to meet the minimum specification
limit of &4.975 ¥ for Vout_1, with a reading of 4.%64 ¥. The same failures occurred at the 20 krad leval,
wWith 3/ 455 reading &.926 V for Vout_1 and 1,218 ¥ for Vref, and 5/N 457 reading 4.94% v for Yout_t. At
the 50 krad level, both irradiated parts excweded specification Limits for Vout_1, V_LOAD, Vref and ¥V OL as

fal Lows:
Parameter Min. spec. Lim. Max. spec. Llim. S/ Rending
Vout_T 4.975 ¥ 5.025 v 454 5.8411 ¥
L57 6.8612 ¥
V-LOAD -5.00 mv 5.00 mv 454 ~711.8B4 mV
457 -¥.02 mV
vref 1.22 v 1.26 ¥ 456 1.207 ¥
457 1.212 ¥
¥_OL 0 my 220 my 456 23984 mv
’ 45T 29999 mv

After anncaling fer 1568 hours at 25°C, the same failures occurred, with gnly slightly different readings.
After annealing for 168 houra at 100°C, boath parts read within specification limits for V_LOAD and V_OL, and
§/N read Wwithin specification Limits for Yref. Both parts, however, continued to fail the tests for veour_1,
With only alfghtly different readings and 5/8 656 continued to fail Vref with a reading of 1.217 V. Both
parts passed all other electrical tests throughout atl irradiatien and annealing steps.

*The term rads, as used in thia document, means rads¢silicon). ALl radiation levels cited are cumulative.
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Tablu !V provides ® summary of the fupctional test rasults, as wall as the mean and standard deviation
values For each parameter after different irradiatien expesures and annealing steps.

Any further details ebout this evaluation can be obtained upon reguest. If you have any questions, please
call me at ({307} 731-8934,

ADVISORY OM THE USE OF THIS DOCUMENT

The infarmation contained in this document has bean developed selely for the purpose of providing general
guidance to employees of the Goodard Space Flight Cemter (GSFC}. This document may be distributed outside
GSFC snly az & courtesy to other government agencies amd sontracters. Any distribution of this document, or
epplication or use of the infermation contained hereln, 1s expressly cenditional upon, and is subject te,
the foilowing understendinga and iimitatiens:

{a) The infermatisn was daveloped for general guidance only and {s subject to change at any time;

{b} The information was developed under unigue GSFC Llaboratory conditions which may differ substantially
from outaide conditions;

(¢) G5FC does not warrant the accurecy of the information when applied or used under other than unique GSFC
labcratory canditions:

{d) The informaticn should nat be construed aa & representatien of product performance by either GSFC or
the manufacturer;

{e) Meither the United States government nor any persen acting on behalf of the United States government
assumes any Liability resulting from the application er use of the infarmation,



TABLE 1.
Generie Part Humber:

[5TP/SOHO/CEL IAS
Part Humbar:

15TPSSOHD/CELIAS
Contral Humber:

therge Number:
Manufacturer:
Lat Date Code:
Quantity Tested:

Serial Number of
control Sample:

serial Numbers of
Rediation Samples:

Part Function:
Part Technology:
Package Styie:
Test Equipment:

Test Engineers

Part [nformation

LF2951

5962-38TOS0TMGA

8704
33658
Natioral %Semiconductor

$317A

455

456, 457

Adjusteble Voltage Regulator

HELHOS
8-pin TOx ean
Teradyne AS40

T. Mondy



TABLE 11.

EVENTS

T1 IMITIAL ELECTRICAL MEASUREMENTS

2) 2 KRAD IRRADIATIGN (0.10 KRADS/HOUR)
POET-2 KRAD ELECTRICAL MEASUREMENT

3} 5 KRAD IRRADIATION (.15 KRADSSHOUR)
POST-5 KRAD ELECTRICAL MEASUREMENT

4) 10 KRAD IRRADIATICH (0,15 KRADS/HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENT

5) 15 KRAD IRRADIATION (0,073 KRADS/MOURY
PUST=15 KRAD ELECTRICAL MEASUREMENT

é) 20 KRAD IRRADIATION (0,25 KRADS/FHOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

7) 50 KRAD IRRADIATION (1.58 KRADS/HOUR)
POST-50 KRAD ELECTRICAL MEASUREMENT

B) 168-HOUR AMNEALING 225°C
POST-168 HOUR AMMEAL ELECTRICAL MEASUREMENT

2} 158-HOUR ANNEALING @100°CH*
POST-168 HOUR AMMEAL ELECTRICAL MEASUREMENT

Radiation Schedule far LP2951

PARTS WERE IRRADIATED AMD AMNEALED UNDER BIAS; SEE FIGURE 1.

DATE

09703793

10718493
10/19/9%

0519493
10720493

10420793
102093

10/22/93
104/25/93

1G/25/95
10426493

1Gr26/95
10427 /93

10277293
11/05/93

11703793
1112793

“Righ temparature annealing is performed to accelerate long term time deperdent effects (TDE), namely, the

"rebound” effect due te the growth of interface atates after the radistion sxposure.
on the need to perform this test, refer to MIL-STD-8830, Methed 1019, Para. 3.10.1.

- -

Fer more information



Table [I17. Electrical Characteristics of LP2931

Unless Otherwise Specified: Ve = 6.0V, Yout = 5.0, I, = 100uA, Vgp = 0.6V, T4 = 25
Note: The 5.0 ¥ output is obtained by straping the feedback pin to the 3V-Tap and Vout to the Sense pin.

TEST NAME | SYMBOL CONDITIONS LIMITS
) MIN MAX
Qut put Voltage Vout_1 4975V 5005V
Line Repulation ¥_LINE 6V < Yoo <30V, Iy = 1mA 5.0 mV S0mv
Lond Regulatlon | V LOAD 100uA <Ij < 100mA -5.0 mVY 5.0 mV
Dropout Voltage VL()-I Iy, = 100mA, deltn-Vout = 1 00mV 450 mV
Dropout Yoltage V&Z Iy, = 100uA, delta Vout = 100mV 80 m¥Y
GroundCurrent I16V_1 Iy, = 100mA OmA 12 mA
GroundCurrent 1_6Y.2 fluA 120 ud
GroundCurrent I-_:"E,"_",T_l Yoo =30V, Voui = 15V DuA 120 uA
GrowndCurrent I 30V Yee=30V, Vout=15V,1 1 = ImA ImA 18 mA
delta T GND 1 GDIFF 6V < Ve 230V -30 uA 30 nA
DropoutCurrent 1.GDO Veem 4 5V JuA 170 uA
V=Referce Vrel Vout = Vref 120V 1.250 ¥
Rel Line Reg. V RLn 2.3V < Vee < 30V =1.9 mV 1.9 m¥
Ref Lead Reg. v _RLd 1.2V < Vout < 29V, Vee = 30V ~-1.2 mV 1.2mV
Error Ouiput 1 OH Vernor = 30V OuA 1.0ud
Error Qutput v_OL _IexroR = 400ud, Voo = 4.5V OmV 250 mV
Shutdown Input I=SD1 VERROR = 30V, Vsiurpown = 1.4V JuA ShuA
Shutdown Input I SD2 VErnor = WV, Vsuuroown = 30V Jud 600 uA
Ourput Lealage I LKG Varurpowd = 2V, Voo = 30V, Vout = V =10uiA 10 ua
Comparator VLT V_ERROR < 0.8V 40.0mV 95 omv
Tlreagheld
Camparator YUT V_EREQOR » 2.0V 40, 0mV 25.0mY
Threashold
I-SHORT I1sC ¥_ERROR < 0,8V 200mA
CURCUIT -

Note: Comparater Threshold tests are performed with Vout = Vrel and incrementally loading the output uitil the ERROR
FLAG topples to the appropriate logic state, The Threshold voltage is calculated as (Vrel - Vout) were Vref iy the
value of YVout with Iout=100uA.

The Short Circuit Current Is measured at the VLT threshold.

Eiceptions: The Feedback Current Test and the Reference Thermal Regulation Test are not performed,
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Figure 1.

Radiation Bias Circuit for LF2951
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