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A. Sharma/311
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A radiation evaluation was performed on DACS408 (D-A Converter} 1o determine the total dose tolerance of these
parts. A brief summary of the test results is provided below. For detailed information, refer to Tables I through IV
and Figure 1.

The total dose testing was performed using a Co gamma ray sgurce. During the radiation testing, eight parts were
imadiated under bias {(see Figure | for bias configuration) and two parts were used as control samples. The total
dose radiation levels were 1, 2, 3, 5 and 10 krads' . The dose rate was between 0.05 and .30 krads/hour {ses Table
11 for radiation schedule). After each radiation exposure and annecaling step, parts were electrically tested according
to the test conditions and the specification limits  listed in Table IIL

During initial electrical measurements, one part (/N 85) exceeded the maximum specification limit of 0.0010% for
PSR_A, with a reading uf 0.0014%. All other parts passed all electrical tests.

Alihe 1 krad irradiation level, all irradiated parts exceeded the maximuwn specification limit of 50.00 pA for lec 0V
and lee_5V, with readings ranging from 1739 to 1981 pA for lec_0V and from 4082 te 4648 pa for lec_SV. All
irradiated parts also exveeded the maximum specilication limit of 1.000 mA for [cc_vih, with readings ranging {rom
4.25 1o 4.82 mA. All imadiated pants exceedad the maximum specification limit of 0.400 ¥V for Vol DRI, with
rendings renging from 4.95 to =5.0 'V, and S/ £3, 84, 85, &6 and &8 exceeded the maximum specification limit of
1.400 V for Vol DRO, with the same readings.

In addition, at the 1 krad level, all irradiated paris:

+ exceedad the maximnm specification limit of 1.00 Ish for GFSE_A, GFSE_R, GFSE_C and GFSE D), with
readings ranging from 7.1 10 13.4 Ish, )

s cxeceded the maximum specification limit of 0.0010 % for PSR._A, PSR B, PSR_C and PSR D, with rcadings
ranging from 0.081% to 0.1288 %,

s exceeded the maximum specification limit of 0.250 Isb for INL_A, INL_B, INL_C and INI._D, with readings
ranging from 2.8 to 12,3 lsb, and

= exceeded the maximum specification limit of 0.500 Isb for DNL_A, DNL B, DNL _C and DNL_D, with
readings ranging from 1.7 to 8.5 Isb,

Atthe 2, 3, 5 and 10 kaad level, increasing degradation in the above and additional parameters continued. Refer 1o
Liie attached data for details.

* The term rads, as used in this document, means rads{silicon). All radiation levels cited are cumulative.
These are manufacturer’s pre-irradiation data specification limits. No post-irradiation lintits were provided by the
manutacturer at the time these tests were performed. ¢
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Vable TV provides a summary of the nean and standard deviation values for each parameter after euch irradiation
exposure.

Any further detuils about this evaluation can be obtained upon requcst. If you have any questions, please call me at
= {301)731-8954,

ADVISORY ON TIHE USE OF THIS DOCIMENT

The information contained in this document has been developed sulely for the
purpose of providing general guidance to cmployees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only as
a courtesy to other govemment agencics and conrractors.  Any distribution of
this decument, or application or usc of the information confained herein, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

(a) The information was developed for general guidance only and is subject to
change at any tims;

{t) The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditians;

{c) GSFC doss not warrant the accuracy of the infarmation when applied or
used under other than unique GSFC laboratory conditions;

{d} The information should not be construed &s a representation of product
perfurmance by either GSFC or the manufacturer;

{e) Neither ihe United States government nor any persot acting on behalf of the
United States government assumes any liability resulting from the application or
use of the inlumnation,
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Figure 1, Radiation Bias Circuit for DACR408
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TABLEL 1. Part Information
Generic Part Number:  DACR408*
HST/ADD Part Number  5962-8967801XA
HST/ADD Control Number: 10995
Charge Number:  EI56356
Manufacturer:  PMI
Lot Date Code (LDC): 9449
Quantity Tested: &
Serial Number of Control Samples: 80, 81
Serial Numbers of Radiation Samples: 82, 83, 84, 85, 86, 87, £8, 89
Part Function:  D-A Converter
Part Technology:  CMOS
Package Style:  2B-pin DIP
Test Equipment:  A540

Engineer:  C.Nguyen

* Wo radiation lolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE II. Radiation Schedule for DACS40%

4 £ 1 P s SO P PP DATE
1) INITIAL FLECTRICAL MEASUREMENT S ..ot s smececsnss s e e (4/18/95
2} 1 KRAD IRRATHATION {(0.06 KRADSHIOURS et e 04/19/95
POST-1 KRAT FLECTRICAL MEASUREMENT.......ooimmimmmumms s ennnnemsssmsmasscns e s s N4/20/95
+3) 2 KRAD TRRADIATION {(0.06 KRADS/HOUR) ittt st 04/20/05
POST-2 KRAD ELECTRICAL MEASUBREMENT ..uosrraeceseescmeerressrmssacsc cotsisssnes crassareoomsossssasssesasssnsssmsannss 04/23/95
4} 3 KRAD IRRADIATION (0,05 KRADSHOUR) coomiecemcmcs it s s T 04/21/95
POST-1 KRAD ELECTRICAL MEASUREMENT ..o it ettt s s w i 04/22/93
£) S KRAD IRBADIATION {0.11 KRADSHOUR) citivrarinsmrescsese e s s e e 04/22/95
POST-5 KRAD ELECTRICAL MEASUREMENT . itirrrrisrecsesssesss st omssssmescase s e st ottt 04/23/95
£) 10 KRAD IRRADMATION (0.30 KRADS/HOURY 1vreeeeeeeieenese sttt isnrr st s 04/23/95
POST-10 KRAD ELECTRICAL MEASUREMENT .1vitumeccimcssmesiierssrmrsssmessassstsssssss s srasrre et sanss sasansnamens 04/24/95
PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1. ’
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Test #

Test Nune
[ce_Ov
leg_SY
fee_vil
lee_vih
Tih 137
lih TIRG
Lik DIAS
[il: DB4
[ih-DB3
iih DB2
lih DBI
Tih DRO
lik I¥51
Iih DS2
[ik AB_
IIh RW_
lil DBY
lil DB&
lii 135
lii OB4
lil DB3
Il DB2
1il DBI
Til RO
Lil s
[l b52
[l AR
[l RW_
Voh DB7?
Vah DBE
Yoh D5
Voh DB4
Yuh DB3
YVoh DH2
Voh DB1
¥oh DBO
Yal DL
Yol DBS
Yol D33
Yol DB4
Vol A2
Vol D3z
Vel DB1
Vol DBO
GSFE_A
GFSE_B
GFST_C
GFSE [»
PSR A
PSE_B
PSR _C
PAR_E»
INL_A
DNL A
INL B
DML B
ML _C
DNL_C
INT._T3
DHL_L»

Min

=107 pA
-LO0 pA
-LO0 pA
=100 pA
=100 pA
-1.00 pA
~1.00 pA
-1.00 pA
-1.00 pA
=100 pA
-LO0 uA
-1.00 LA
=100 A
=500 pA
-1.00 pA
=L pA
=100 pA
-1.00 pA
-1.00 pA
-1.09 pA
-L.00 pA
=l.Onpus
-LO0 pA
100 pA
400V

400V

400V

400V

400V

400V

400V

4,00V

=100 Isb

-1.00 Isb

-1.00 Ish

=100 Ish

=00010
=0.0010 %6
-0.0010 %%
00010 %
-0.250 Ish
=015} Ish
1,250 sh
0,500 1sh
-0,250 1sh
-0.500 Isb
-0.250 Ish
-0.500 ish
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Max
S0.00 pA
SULOD A
L.OG mA
100 mA
100 pA
1.00 pA
1.00 pA
1.00 pA
1.00 pA
1.00 pA
L.OQ pA
L.O0 A
L.OG i
1.00 nA
1.00 pA
1.00 A
100 pa
1.00 A
1.00 pA
1.00 1A
1.00 pA
1.00 pA
100 wA
1.00 uA
100 pA

1.00 pA
1.00 pA

1.00 pA

QA0 Y
0400 Y
HE R
0ADD YV
0,400 Y
0400V
0400V
400V
L.OG Isb
1040 Is
1.00 Isb
1.00 Isb
(0010 %4
0013 %%
0.0010 %
0.0010 %
0.2%0 Isb
0.500 Isb
0.2501sb
01,500 15k
0.250 kb
(.500 1sh
0250 lsb
{.500 Ish

Table III. Flectrical Characteristivs of DACE408

Condition
Vin=00V
Vin=50V
Vin=03%¥
Vinmlady
Viesi= 50 ¥
Viest=50%
YViest=30Y¥
Yigsl=50V
Viest=5.0V
Yiest— 3.0V
Viest=5.0W
Viest= 50V
Viest =50V
Viest=50V
Viest= 5.0 Y
Viest=50Y
Viest=00 ¥
Vicst=00¥
Viest =00V
Viest = 0.0 V
Viest =00V
Viex =00V
Viedl =00V
Viest= 3.0V
Viest=00V
Vist=00V
Viest=0.0V
Viest~ 0.0V

Trurt = 4 mA
fout = 0.4 mA

Tout = 0.4 mA
lout= 0.4 mA
Tout =01 mA
Tout = 0.4 A
Tout = (1.4 mA
Lout = (1.4 mA
Toul = 1O mA
Tout=1{.4 mA
Tout = 1.6 mA
Lot = 1.6 mA
[out = 1.6 mA
foul = 1.6 mA
lout= 1.6 mA
lout= 1.6 mA
Gain error DAC A
Gain error DAC R
Galn croor DAL C
Gain grror DAC D
Dwlta VDD = +/-10%
Theita VDI = +/-10%
Delta VLI = +-10%
Delia VDD =+-10%
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for DAC8408 /1

Tatal Dase Exposure (krads)
Test Spec. Lim./2 Initi=1 1 p 3 5 10
# TParameters Units  min max mean s sd mean  sd mean sd mean sd
1 |lec_ oV ual - | s0.00 g 1.0 95 | 6686 ¥ ' 144
2 |Iee SV LA - 50.00 1.0 206 154 .
3 [tee_vit mal - 1.000 0 0 04 |
4 |Tec_vih mA - 1.000 .01 21 B E
5 |lih DB7 wh| -1.04 1,00 3 A4 A28
6 |[Iih DB6 uA| -L.00 1.00 6 A7 A1q
7 |Lik DRS pAf -1.04 1.00 6 04 1g
8 Ilih DB4 pAl| -1.04 1.0 08 A5 08
9 |§ih DB3 pAl| -L00 LW A4 .02 A7
10 [lih DB2 pA| -100 1.00 08 02 01
11 |Iih DB1 pA| -1.00 1.00 08 A3 03
12 |lih DRO paA| -1.0H 1.00 05 09 D3
13 |Tik DS} pA| -1.00 | 100 J6 .03 A2 D5
i4 |Tik DS2 nA| -Lab 104 A4 L5 M5 .04
15 |Iith AB_ wA| -1.00 1.00 L6 A5 A4 06
16 |Iih RW pA| -1.00 1.00 A7 .05 A5 A5
17 |Iil DBY paj -1.00 100 A8 22 m A
18 |[i1 DBG Al 100 L.0g A2 D4 M 02
19 |Iil DBS pA{| -1.00 100 04 03 £z .03
20 Iil DB4 pA| -L00 1.00 4 A5 A3 A2
Notes:

1/ The mean and standard deviation valnes were calculated over the eight parts irradiated in this testing.
The control samples remained constant throughout the testing and are mot included in this table.

2/ These are manufacturer's pre-irradiation data sheet specification limits, Ne post-irradiation limits
were provided by the manufacturer at the time the tesis were performed.

3/ Extreme degradation in this parameter occurred at this level.

Radiation-sensitive parameters: Ice, Vol, Yoh, GFSE, PSR, INL and DNL.
7=
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TABLE IV (Cont'd.): Summary of Electrical Measurements after
Total Dose Exposures and Annealing for DAC8408 /1

Total Dase Exposure (krads)

Test Spec, Lim/2 Initial [ 2 3 5 10

¥ Parameters Units  min max mean sd mean sd mean sd mean sd mean sd mean  sd
21 |1t DB3 wal -1oo | 100 | 05 s 02 [ 03 [Foae a1
22 \ITiTDB2 pA| -1040 1.00 A5 KIS A3 A2
23 |Lil DB1 wA| -E00 1.0K .03 02 3 A2
24 |Til DB pA| -1.00 1.00 A4 03 05 A2
25 |Til D31 pAa| -Lod | 1on 03 02 A1 02
26 |Til D52 pAl -L00 1.00 04 A3 03 03
27 il AB pAl| -1L.00 L L2 Az 02 D2
28 {Lil RW pi| -1.00 1.0 05 ' 03 A4 .02
29 |Voh DB? V| 400 - A2 0 A4 1.4 05
30 |Voh DB4 V| 4.00 - A2 0 A4 A48 L6
31 |Voh DB5 Y| 4.00 - A2 0 A4 1.7 03
32 |Voh DB4 V| 4.00 - .02 0 A4 18 A4
33 |Voh DB} V| 4.0 - 12 0 19 1.7 04
M (Voh DB2 ¥ 4.0 - 02 0 4 1.7 A8
35 |Voh DB ¥ 4400 - A2 L 2.5 .5 A4
36 |Voh DBEO V| 4.00 - 1] 25 2.1 07
37 |Vol DBY v . ¢.400 1] 01 1.6 A3
3% |Val DBé& v - 0.400 a1 01 34 03
39 |Vol DBS v - 0.400 a 11 A5 0
40 {Vol DB4 hd - 0.400 0 14 27 0
Notes:

1/ The mean and standard deviation values were calculated over the eight parts irradiated in this testing.

The control samples remained constant throughout the testing and are not included in this table.

2/ These are manufacturer’s pre-irradiation data sheet specification limits. No post-irradiation limits

were provided by the manmfacturer at the time the tests were performed.

3/ Extreme degradation in this parameter occurred at this level.

Radiation-sensitive parameters: Iece, Vol, Voh, GFSE, PSR, INL and DNL.
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TABLE IV (Cont'd.): Summary of Electrical Measurements after
Total Dose Exposures and Annealing for DAC8408 /1

Tatal Dose Expasure (krads)
Test Spec. Lim.f2 Initial 1 2 3 5 10
# Parzmeters Units  min max mean sd mean sd nresh sd mean sd mean sd mean sd
41 |Vol DB3 vi - | o400 e " | s o |
41 |¥o1 D82 v - 0.4(H) o 26 0
43 |Vol DB1 v - 0.400 0 14 25
44 Vol DBO Y - 0,400 0 1.6 24
45 |GSFE_A Isb| -1.08 1.00 A1
46 |GSFE_B Ib| -1.00 1.0G 11
47 |GSFE_C Isb| -1.0H 1.00 06
48 [GSFE_D Isby -1.00 1.0d0 .10
4% |PSR_A | -0.0010 | 0.001D L0004 J044
50 |PSR_B % | -0.0010 | 0.0010 TE-7 011
31 |PSR_C %| -0.0010 | 0.0010 4E-~7 (74
52 |PSR_D %1 0.0010 | 0.0010 SE-T 0023
53 |INE A Ish| 0.250 [ 0.250 02
54 |DNL_4A Isb| 0,500 1 0.500 A2
55 [INL_B Ishj 0250 | 0.250 02
56 |DNL_B Isb| -0.500 | 0.500 {3
57 IINL_C Ish| -0.250 | 0.250 03
58 |DNL_C Isb| -0.500 | 0500 02
59 |INL_D Isb| -0.250 | 0.250 D03
&0 |DNL_D Ish| -0.500 | 0.500 03
Notes: ’

1/ The mean and standard deviation values were calculated over the eight parts irradiated in this testing,

The control samples remained constant thronghout the testing and are not included in this table.

2/ These are manufacturer's pre-irradiation data sheet specification limits. No post-irradiation limits

were provided by the manufacturer at the time the tests were performed.

3/ Extreme degradation in this parameter occurred at this level.

Radiation-sensitive parameters: Icc, Vol, Voh, GFSE, PSR, INL and DNL.
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