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SCC Component No.:

Component Designation:

Irradiation Spec. No.:

J38510/11302SEA DAC-08AQ TL/MTP/RP/001 Iss. 2A
Gen. Spec.:MIL-S-38510 H 5 Evaluation: . - Project/Programme:
Det. Spec.:M-M-38510/113 6 Acceptance Difussion: - MIP _
"Amend.: Acceptance Lot:- - X - £
Family: Group: Functional Assignment: Package: Co
08 04 D/A CONVERTER DIL-16 .

Mémuf.Name: AD
Address: Santa Clara (USA)

 Irradiation Facility: H.M.L. .
Address: Berlin (GERMANY). . -

Test House: HLM.I Co
} Address: Berlin (GERMANY) ’

Radiation Test Plan No.: Sample Size: .- 4 - Date Code: 8925
RAD-MTP-HM-002 Iss. 1 Irradiation Devices:- 3 Mask No.: . N/A
Control Devices: 1 S
Radiation Source: Energy: . 1,3 MeV Date _of:Test:
Cobalt-60 Dose Rate: 10 Rad(Si)/s - 16.03.92

Electrical Measurements. Parameters Tested: o

Nonlinearity (NL); Differential Nonlinearity (DNL); Gain Error (GE); Pos. Full Swle Voltage (VFS+) Neg.Full Scale Voltaje (VFS-) Output :
Voltage at Bit Value N (VN); Pos.Zero Scale Current (12S+); Neg.Zero Scale Current (1ZS4); Pos.Full Scale Current (IFS+) Neg.Full Scale
Current (IFS-); Logic Input Current Low Level (lloglL); Login input Current High Level (llogH).

Irradiation Conditions:
Biased: Y
Unbiased: N

Test Circuit: Figure 1

Biased: N
Unbiased: D
Test Circuit: N/A .

Irradiation Measurements interval:

Annealing Tests: YES
Biased: Y Duration: 24 h.
Unbiased: N Temp. C:25x3
Test Circuit: Figure 1
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\’Vcc 18V
- 1
-9k R L /».:-,.‘..‘;~5k ] 5k Monitor
'_—'dﬁ "‘VI"ef : Io‘l;:'\;:’,‘ - +—C Uw“
% PAC ¢8 S |
B P Loutg —C Ugut2
Bi......88 Comp V- Vic
5 I l I [ I llz 3 EO L
it |—1 b | |
‘0" - €-Vgp =-18Y
-C GND

Irradiat. Respons.: H.M.L

Date: 16/03/92

Electr. Test Resp.: H.M.1.
Date: 16/03/92
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Worolagies
Test Description Result or Actual Test Condition Time | Time | Exposure
Step ‘ in Out
” 1 | sample serialization CONTROL R4, R1, R2, R3
i, 2 Initial Electrical See 0 krad(Si) values in 11:24 | 11:314 -7 min.
L Measurements respective Parameter Data -
s s ) Tables B
b3 |- Setup of Test Bias circuit verified according to
' ‘ Fig- 1
4 | iradiation Exposure Cumulative Dose: 15 krad(Si) . | 11:41 | 12:06 | 25 min..
’ ‘ ; Dose:Rate: 10 rad(Si)/s ’ RN B
Temperature: 25°C
5 Intermediate Electrical See 15 krad(Si) values in 12:10 | 12:16 |. 6 -min
Measurements C respective Parameter Data S
Coe Tables .
e 6 Set-up of Test Bias circuit verified according to
7 Jrradiation Exposure Cumulative Dose: 30 krad(Si) - 13:05 | 13:30 | 25 min.
Dose Rate: 10 rad(Si)/s T ‘ :
Temperature: 25°C
8 Intermediate Electrical See 30 kra’d(Si) valuesin- - - 7 |.13:33 | 13:41 .8 min.
Measurements respective Parameter Data: ' T
Tables
9 Set-up of Test Bias circuit verified according to
Fig. 1
.10 Irradiation Exposure Cumulative Dose: 45 krad(Si) 13:45 | 14:10 25 min.
Dose Rate: 10 rad(Si)/s
Temperature: 25°C
11 Intermediate Electrical See 45 krad(Si) values in 14:16 | 14:23 7 min.
Measurements respective Parameter Data
Tables
12 Annealing Bias circuit verified according to | 14:25 | 14:15 23h.
Fig. 1. 16/03 | 17/03 | 50 min.
Temperature: 25°C (average)

e e e
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Test Description Result or Actual Test Condition | Time | Time | Exposure
Step In Out . '
13 Electrical Measurements See 24 h values in respective 14:20 | 14:27 7 min.
Parameter Data Tables
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erwloplen
DAC 08 DAC 08
NONLINEARITY DIFFERENTIAL NONLINEARITY
.NL% . Annealing

015 - - - - - - - - R
. |

0.1'-— - ) T -
Max. spec. limit |

0054 - - - ---------- I
i
- :

0,25

. kRad O 15 30 45'0h

24 h Rad O 15 a0 45 Oh 24 h
CONTROL #]-0,074 }-0,074 | -0,074 | -0.074 | -0,074 | -0,074 CONTROL #} 0,11-{ 0,11 .| O.11 0,11 0.11 | 0,11
R1 - +1-0051}]-0121-0.15]-0,19 | -0,19 | -0.15 ‘R ' -10.037 | 0,22 | 0.3 036 | 038 | 0,29
R2 *{-0,079| 0,15 | -0,18 | -0,22 | -0,22 | -0,18 1 R2 *10,114) 0290 | 037 | 0,43 0,43 -| 0,38
R3 =-1{-0,051] -0.12 | -0,16 } -0,21 ]| -0.21 | -0,16 R3 -] 006 | 024 | 0,32 ] 039 | 0,39 | 0,32
DAC 08 : "DAC 08
GAIN ERROR POS. FULL SCALE VOLTA_GE
GE (%) . Annealing
o.zw --------------- R
|
Max. spec. limit i
01+ - -
|
. |
0 1
.0'1-.
|
-0,2 10064 - - - - - - b
!
10044 - - - - - - - - - - - bee oo
.0.3-1 |
10,024 - - - - - - - - - - o - j- -
. I
-0,4 ] 10— + } = }
kRad O 15 30 45 Oh 24h ad O 15 30 45 Oh 24 h
CONTROL #|-0,091 |-0,091|-0,091 ]-0,091 | -0,091 }-0,091 CONTROL #{ 10,15 | 10,15 | 10,15 | 10,15 | 10,15 [ 10,15
R1 +10019 | -016 | -0.25 | -0.34 | -034 | -0,27 R1 —110,16 | 10,14 | 10,14 | 10,14 { 10,13 | 10,14
R2 #|.0,042] -0.21 03 | -0,38 1 -038 | -0,32 R2 110,15} 10,14 | 10,13 | 10,13 { 10,13 | 10,13
R3 +10,0037]| -0,17 | -0.26 | -0,35 | -0,35 | -0.28 R3 +110.16 | 10,14 | 10,14 { 10,14 | 10,13 | 10,14
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DAC 08
NEG. FULL SCALE VOLTAGE

DAC 08
OUTPUT VOLTAGE AT BIT-VALUE 1

OUTPUT VOLTAGE AT BIT-VALUE 2

VN(V) - . Annealing

101 - - = - - - TR
I
i

10054 - - - - - - e
|
L I
Max. spec. fimit \

10+ - .
S~

VFS(V) . Annealing
1018 - - - - - - - pooo- - 1 R IR
Max. spec. limit i
10,16+ - * - i
10,144 - ' 10,08
10924 - - - - - - -
10,06
10.14+
1008 - - - - - cc oo ;T
10,04
10,084 - - - - - R b
. |
1004 - - - s e - R 10.02-
N | |
10024 - - - - -~ - - - - - - | R !
! 1 L | ! 1 ] ) I 1 ) ‘ | L
10 T T T 1 T 10 T T T ) T T
kRad O 15 30 45 Oh 24 h kRad O 1§ . 30 45 Oh 24 h
CONTROL #} 10,15 | 10,15 ] 10,15 | 10,15 | 10,15 | 10,15 CONTROL #{ 10,07 | 10,07'| 10,07 | 10,07 | 10.07 | 10,07
+} 10,16 | 10,14 { 10,13 | 10,12 { 10,12 | 10,12 Rt -+ 10,08 | 10,06 | 10,05 | 10,04 | 10,04 | 10,05
110,15 1 10,13 { 10,12 | 10,11 | 10,11 | 10,12 R2 *| 10,08 | 10,06 | 10,05 | 10,04 | 10,04 | 10,04
+110,16 ] 10,14 | 10,13 | 10,12 | 10,12 | 10,12 A3 <] 10,08 | 10,06 | 10,05 | 10,04 | 10,04 | 10,05
DAC 08 DAC 08

- ‘OUTPUT VOLTAGE AT BIT-VALUE 4

VYN(V) . Annealing

9951+ - - - - - - - .- s e |
| I
N Vo I
| I
i 9754 - - - - s - - o
EX - I !
| |
| I ,
9.8-——+ 1 } i ; } 9,71 f } 1 , % {
kRad O 15 30 45 oh 24h kRad O 15 30 45 Oh 24 h
CONTROL ®#} 999 | 999 | 999 | 999 | 993 | 9.99 CONTROL & 9,83 983 | 9,83 | 9,83 9,83 | 9,83
“+]| 10 9,98 9,97 9,96 | 9.96 996 R1 +] 9.84 9,82 9,81 9.8 9.8 9,81
*| 999 | 998 | 997 | 996 ] 9.96 | 9.96 R2 . *! 984 9,82 | 9,81 9.8 9.8 9.8
-} 10 998 | 997 | 9,96 | 996 | 997 R3 ! 984 9,82 | 9,81 98 | 98 9,81
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DAC 08

OUTPUT VOLTAGE AT BIT-VALUE 8

. Annealing

DAC 08

OUTPUT VOLTAGE AT BIT-VALUE 16

VN(W) -VN(V) Annealing
98T - - R QT -t e A
} |
{ T
_ | i
95851 --- - - - - - - - - b 89514 - - ------------ | AN
Max. spec. limit | |
1 |
-—f—= - I
951 - - - - W TR - - - - P 1
' .
!
)
845+ - - - - - - - - - - - - ' """"
| |
| |
i 1 ! ! ! 1 1 : 1 ] I | ¢ {
9.4 T T T 1 T 88 1 T T U T
" kRad O 15 30 45 Oh 24 h kRad O 15 30 45 Oh 24h
CONTROL #| 951 | 951 | 51 | 951 | 951 | 9,51 CONTROL =) 6,88 | 858 3. 588 | 8,88 | 888 | 8,88
R1 Lo+ 9,52 | 9.51 9,5 9.49 | 949 | 9,49 ‘I Rt ) -+ 8& 867 | 686 | 885 | 8,85 | 8,88
R2 *1 952 | 95 | 949 | 949 | 949 | 949 R2 | 888 [ 887 | 886 | 8,85 | 885 | 8,85
R3 -] 952 | 9.51 9.5 9.49 | 9,49 | 949 R3 =] 889 | 887 1 808 | 886 | 886 | 886
DAC 08 - DAC 08

OUTPUT VOLTAGE AT BIT-VALUE 32

OUTPUT VOLTAGE AT BIT-VALUE 64

VN-(V) . Annealing -VN(V) Annealing
TI4 - -m s b
|
i
|
765+ - - - - - - - - - - - - | I
|
Max. spec. limit i
- +
7.6+ - t » -1 -
I
I
7.55" """"""""" | """" '
5021 - - -
I |
| |
i 1 1 | 1 I I ! ] | ! ] i
75 1 1 T + Ir 1 5 t t 1 L T
kRad O 15 30 45 Oh 24 h kRad O 15 30 45 oh 24 h
CONTROL | 7.6 7.6 7.6 7.6 7.6 7.6 CONTROL #} 5,06 | 506 | 508 | 506 | 5,06 | 5,06
Rt +| 7,61 7.6 759 | 758 | 758 | 7.59 R1 +| 506 | 505 | 504 } 504 | 504 | 504
R2 *| 76 759 | 759 | 758 | 758 | 7.58 R2 . *| 506 | 505 | 504 | 504 | 504 | 504
R3 »*| 7,61 7.6 758 { 758 | 758 | 7,58 R3 | 506 | 505 | 504 { 503 | 503 | 504




J 1) TOTAL DOSE RADIATION Issue 1 Rev.:
TEST REPORT . Date: 1/6.03.92 Date:
-MT- Page: 7/8 ‘
Bormdopics No. HM-MT-ITR-002
DAC 08 DAC 08

OUTPUT VOLTAGE AT BIT-VALUE 128

POS. ZERO SCALE CURRENT

VN(V) . Annealing ZS+ (uA) . Annsaling
0,08 - - - - - - R b- - % - -
0,07 -
0,061
0,05~
0,04 -
0,03
0,02-
0,01
o . . v
Rad O . kRad O ‘15 30 45 Oh - 24h
CONTROL # _ X CONTROL #| 9,18 | 9,18 | 918 | 9,18 | 9,18 | 9.18
R1 +]0.043 | 0,053 | 0,059 | 0,064 | 0.064 | 0.063 A1 +| 8.43 | 1052 11,63 | 1264 | 1264 | 1236
R2 | 0,047 | 0,057 | 0,062 | 0,068 | 0,068 | 0,066 R2 | 9,23 | 11,28 | 12,32 | 13,32 | 13,32 | 13.03°
R3 =] 0,044 | 0,055 | 0,08 | 0,065 {0,065 | 0.064 .R3 «| 868 | 1079 | 11.85 | 12.84 | 12,84 | 12,59
DAC 08 - DAC 08
NEG. ZERO SCALE CURRENT POS. FULL SCALE CURRENT
‘IFS+ {mA) Annealing

2-
1.9
1,96
1,94

1,921

o T i t + T 1 1.9 -

kRad O 15 30 45 Oh 24 h kAad O 15 30 45 Oh 24 h
CONTROL #| 9,112} 9,109 | 9,109 | 9,109 | 9,109 | 9.115 CONTROL #| 1,987 | 1,987 | 1,987 | 1,987 | 1,987 | 1,987
R1 +| 8,465 110,26 | 10,86 ] 11,22 | 11,22 | 10,05 Rt +]1989 | 1,986 ) 1,984 | 1,983 | 1,983 | 1.984
R2 19209 10,96 | 11,56 | 11,92 ]| 11,92 | 10,76 R2 (1,988 | 1,985 | 1,983 | 1,982 | 1,982 | 1,984
R3 18658 |10,43{11,03]11,44[1144 ] 10,23 R3 *$1,9689 {1,986 | 1,984 | 1,983 | 1,983 | 1,985
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DAC 08 DAC 08
NEG. FULL SCALE CURRENT LOGIC INPUT CURRENT LOW LEVEL
-HogL (uA) Annealing
2T R TR j- -
144- - - - - -
}
12f---- RS A R
Max. spec. limit |
104 - T
! : I
_ I _ 8t ;o
. . . | : [
194F- - - - - - - -t
I 6-- """"" ‘ """"
[ I
. I I AR ¢
192+ - . | |
I 2T 1
M |
1.9 L 1 i l 1 1 0 L ] 1 L ] L
* T i L T ' 1] 1 ] ¥ L] AL | ¥ T
kRad 0 15 30 45 Oh 24h Wad O 15 30 - 45 Oh 24h
CONTROL =[ 1,086 [ 1.986 [ 1,986 | 1.966 | 1.986 | 1.986 - [conTROL #2157 [2.147 [ 2,144 ] 2.14 .| 2.14 [2.135
Rt +}1,908 | 1.984 | 1982 1.98 | 1,88 | 1,981 A1 «+| 2,052 |6.438.} 11.1 | 1488 ] 1488 ] 11.62
R2 | 1,987 [ 1,983 | 1,981 | 1,979 | 1.979 | 1,98 . lR2 ~ x| 2,104 | 6,493 | 11,14 | 1473 | 14.73 | 11.58
R3 - =|1988)]1.984|1.982] 198 | 1,98 | 1,08 R3 =] 205 | 664 | 11.57 | 1524 | 15,24 | 12,02

DAC 08
LOGIC INPUT CURRENT HIGH LEVEL

Max.spec. limit10uA

llogH (nA) . Annealing
LI b o y--- -

0.8
0,6
041 - - -

02+ - -

0
kRad 0 15 0 45 ! Oh 24h

CONTROL ®| 0,056 | 0,056 | 0,061 | 0,059 | 0,059 | 0,06
R1 +10,057 1 0,478 | 0,921 | 1,265 | 1,265 | 0,715
R2 *10,057 | 0,461 | 0962 | 1,338 | 1,338 | 0,74
R3 = 0,056 | 0,455 ) 0,933 | 1,339 | 1,339 | 0.78




