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RIR OUT:~ 55163

PARTS HISTORY LOG

Radiation Testing

PROGRAMME: - XMM
PART TYPE:- TUCl856J
RADIATION REPORT:- RD 241

IGG TASK NUMBER:- 1500

SUMMARY OF TEST RESULTS

S/Nos 21 and 22 failed I -raTcy after 15KRads(Si).
However, S/No 22 subsequently passed this parameter at
all the following test stages. In addition, S/No 21
failed Igoyrer after 20KRads(Si). All samples failed
a combination of V EF’ TgourcE ©F In-raT after
30kRads(Si). Various other parameters also drifted
significantly across the radiation test sequence.
During post annealing electrical measurements S/No 26
failed catastrophically after being overstressed due
to a test fixture anomaly.
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Radiation Report Number:- RD 241

Project:- XMM

Part Type:- UC1l856J Date Code:- 9344A

Manufacturer:- Unitrode IGG Task No:- 1500

Project Azpro al of Lot Traveller:-
Slgnedﬁ”% Date../.,.—.?.zp.'?.?.

Position.. P(203f:'c1" .o TR ceeees

Serial Number Range:-
18 through 27 (not inclusive)

I certify that the subject component has been tested in accordance with the
following radiation specifications:-

Test Method - ESA/SCC22900 ISSUE- 4 DATE- Jan ’95

Irradiation Test Plan - HUY-IP-IGG-016 ISSUE- 1 DATE- Oct 796

Amendment to Plan - N50858

Closed/Approved NCR No:- N nIA

Approved Waiver No:- WAR N/A

slgned/ﬁémd’( pate.'[]7

6 000 0 o

Upscreening Engineer

~

Signed...s.é‘.'gﬁ’.... Date.'.“‘f‘(??.,

Upscreening Manager
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RADIATION REPORT NUMBER: -

PROJECT: -

PART NUMBER: -

XXMM

RD 241

UCcli856J

PROCUREMENT LEVEL:- HUYIG10501B

DATE:~- 9.9.97

RIR IN:- 55163

DATE CODE:- 9344A

GG

MANUFACTURER: - Unitrode

TEST METHOD:- ESA/SCC22900 ISSUE- 4 DATE- Jan ‘95
TEST PLAN:- HUY-IP-IGG-016 ISSUE- 1 DATE- Oct '96
START QUANTITY:- 5
Test HUY-IP-IG-016 Date Qty Date oty SIGNED
No. Test Method and in in out out
(Sample Size) Conditions Op/QA

1 ||Serialisation [|[Control Sample= " /
and Selection SN 18 . - y
of Control 4l3[a7 S (847 conteol I 16
Sample (100%) SANPLE cr

2 {{Initial Table A
Electrical
Measurements w]8[a7 y w|8 /a7 Y
(100% read and|Testing at IGG
record)

3 {Initial Table A
Electrical ‘A -
Measurements 5/3/‘17 4 5/8la7 y
(100% read and||Testing at ERA
record)

4 [Set-up and Verify Bias Aé
apply Bias per|/Circuit and oK.
Figure 1 conditions g/97

(in-situ) for s8] Yt 5(8/a7 ¢ IGG
all 4 test ég
samples

5 |Irradiation 1 [Dose= 10kRAD(Si) 4
(4 samples) Rate= 3RAD(Si) Y

per second 5]8/a7 i 5l8la7 n
Time=3333g8ecs

6 [[Interim 1 Table A. /%6%
Electrical Bias to be "
Measurements maintained until
(100% read andijtesting is 5(8/97 y 5]3/q7 I
record) performed.

Tdwell=10mins
maximum
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Report No: RD 241 "Part Type: UC1856J Date: 9.9.97
Test HUY-IP-IG-016 Date Qty Date Qty SIGNED
No. Test Method and in in out out
(Sample Size) Conditions ' op/QA
7 l|Irradiation 2 |[Dose= 5kRAD(Si)
(4 samples) Rate= 3RAD(Si)
per second 5/8/(” ‘+ S/S/C” 't
Time=1667secs '
8 ||Interim 2 As Test 6
Electrical
Measurements 5/8/ﬂ7 Y 5/)8/a7 2
(100% read and
record)
9 l[Irradiation 3 ||As Test 7
(4 samples) 5',8,‘17 Y s5/8/97 "
10iInterim 3 As Test 6
Electrical
Measurements slgla7 Yy s[8la7 K3
(100% read and
record)
ll{|{Irradiation 4 |[As Test 5
(4 samples) 5] /a7 " 5/8/‘17 "
12||Final As Test 6
Electrical At ERA
Measurements 5/8/17 Y 5/8/a7 0]
(L00% read and
record)
13| Annealing Bias for 24hrs
Test min at +25°C
(4 samples) (record exact slgla t ¢[8(a7 '+
time)
14||Post Annealing|Table A
Electrical
Measurements 7)% a7 I 1/8/a7 o
(100% read and
record)
15||Accelerated 168 hours bias
Aging under at +100+5°C
sy * 113 /a7 3 llwfs/ar || 3
(4 samples)
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Report No: RD 241

Part Type:

Ucl856J

Date:

9.9.97

No.

Test

(Sample Size)

HUY-IP-IG-016

Test Method and

Conditions

Date
in

Qty

in

Date
out

Qty
out

SIGNED

16

Post Aging
Electrical
Measurements
(100% read and
record)

Table A

i518/a7

1slg[a1

17

Test Report
Collation

ul«faz

18

Test Report
Approval

ulQl??

19

NOTES: -
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Report No: RD 241

Part Type: UC1856J

FAILURE LIST AND APPLICABLE NCR

IE&

Date: 10.9.97

Test Serial Failed Parameter and Applicable
No. Number (s8) Failure Mode NCR
3 21,22 FAILEY T-N-LATCH, -
10 21 FAILED T - sownecE . -
12 21 FMLED  Vpgr, —

22 FAILED T-SowR¢cE AND  VeEerF.
26 FAILED I - sowRcE .
2?7 FALEd T - son@cE and T-N-LATCH
i 26 FRILED SEVERAL PARAMETERS BUE To -
TEST FIXTueg ANOMAKLY .
27 FAILED Vor2 AND  Vor3 .
14 ZI’ZZ FAILED Vkuus AND V%Lz
27 FALED  CMRR | Vper Veuiwe | Voz, Vous,
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Report No: RD 241

Part Type: UC1856J

TEST EQUIPMENT LIST

IG&

Date: 10.9.97

Item, Type Number and
Serial Number

CT Inventory
Number

Function

Calibration
Due

Item: Radiation Source
Type No: Cobalt 60
Serial No: N/A

ERA’ s
Facility

Irradiation

1/ 1 /1998

Item: 5.
Type No: M3000
Serial No: ggu7469

¢T 339

ATE

27 /9 /1997

Item: THURLBY
Type No: FPL32D
Serial No: s, ppg2

cTZ87

PsuU

zy /10 /1997

Item:
Type No:
Serial No:

/ /199

Item:
Type No:
Serial No:

/ /199

Item:
Type No:
Serial No:

/ /199

Item:
Type No:
Serial No:

/ /199

Item:
Type No:
Serial No:

/ /199

Item:
Type No:
Serial No:

/ /199

Item:
Type No:
Serial No:

/ /199

Item:
Type No:
Serial No:

/ /199

Item:
Type No:
Serial No:

/ /199
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RADIATION TEST SUMMARY

PART TYPE : UC1856J
DESCRIPTION : PWM CONTROLLER I.C.
REPORT NO. : RD241

PARAMETERS PLOTTED :

I-1B1

l-101
I-SOURCE
V-REF
l-1B2

-1B3
I-N-LATCH
Vv-0L2
V-OL3

NOTE: The results for the remaining parameters showed no significant change
and hence plots were not considered necessary.
S/No 26 has been excluded from the statistical analysis post anneal as it
faited due to a test fixture anomaly (IGG fax no. D79453 refers).



Radiation Results for +1-IB1

0.00 ¢ + + + t + t |
Inﬁial 0 10 15 20 30 Anneal Final
0.10
020
030 +
0.40 +
g
é 050 +
¥ -&—Control 18
080 + —8— Mean
—A— Max
0.70 ¢ —%—  Min
~¥~—Lower Limit
0.80 1
090 +
-1.00 % N * % : 3 X
Total Dose (Krad[si])
Dose (kRad){ Control 18 | Mean Max Min Lower Limit |Upper Limit Std.Dev.
(uA) (uA) (LA (uA) (UA) (uA)
Initial -0.13 -0.12 -0.11 -0.13 -1.0 1.0 0.01
0 -0.12 -0.13 -0.12 -0.13 -1.0 1.0 0.01"
10 -0.11 -0.32 -0.31 -0.33 -1.0 1.0 0.01
15 -0.12 -0.43 -0.42 -0.44 -1.0 1.0 0.01
20 -0.13 -0.56 -0.53 -0.58 -1.0 1.0 0.02
30 -0.12 -0.85 -0.81 -0.88 -1.0 1.0 0.03
Anneal -0.13 -0.84 -0.80 -0.88 -1.0 1.0 5.87
Final -0.12 -0.50 -0.48 -0.52 -1.0 1.0 0.02

Lot size for statistics : 4 devices

RD 241 Date Code: 9344A




Radiation Results for -I-IB1

0.00 + t t t t t {
Inﬁiat o} 10 15 20 30 Anneal Final
0.10
020 +
030 ¢
040 +
&a‘
E -0.50 T
+ —&— Control 18
060 + —8— Mean
—A—  Max
0.70 1 —%—  Min
—¥— Lower Limit
0.80 +
090 4
-1.00 % Bt 2 £ * 3 % X
Total Dose {Kradjsi])
Dose (kRad)] Control 18 | Mean Max Min Lower Limit |Upper Limit Std.Dev.
(uA) (uA) (uA) (uA) (uA) (uA)
Initial -0.12 -0.12 -0.11 -0.12 -1.0 1.0 0.01
0 -0.12 -0.12 -0.11 -0.13 -1.0 1.0 0.01
10 -0.10 -0.30 -0.28 -0.31 -1.0 1.0 0.01
15 -0.11 -0.39 -0.39 -0.40 -1.0 1.0 0.00
20 -0.12 -0.51 -0.47 -0.53 -1.0 1.0 0.03
30 -0.12 -0.74 -0.68 -0.76 -1.0 1.0 0.04
Anneal -0.12 -0.74 -0.68 -0.79 -1.0 1.0 5.93
Final -0.11 -0.48 -0.47 -0.49 -1.0 1.0 0.01

Lot size for statistics : 4 devices

RD 241 Date Code: 9344A




Radiation Results for I-101

500.00 ¥ ¥ " W *” L -3¢ X
45000 +
40000 +
350.00 +
300.00 +
g
- 25000
o
4
200.00 +
—&— Control 18
—— Mean
—a&— Max
—¥— Min
' ! g i 3¢~ Upper Limit
initial 0 10 15 20 30 Anneal Final
Total Dose (Kradfsi])
Dose (kRad)] Control 18 | Mean Max Min Upper Limit |Lower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 11.50 7.21 13.83 2.00 500 - 5.81
0 5.67 5.33 9.67 0.33 500 - 3.98
10 6.17 22.38 25.83 18.00 500 - 3.57
15 14.50 35.92 48.83 29.17 500 - 8.80
20 3.00 53.75 63.33 48.50 500 - 6.55
30 117 111.17 128.17 98.50 500 - 13.86
Anneal 5.50 105.00 126.33 89.17 500 - 53.43
Final 13.00 24.16 30.83 17.83 500 - 6.51

Lot size for statistics : 4 devices

RD 241 Date Code: 9344A




Radiation Results for I-SOURCE

-0.10 +

I-SOURCE (mA)
o)
&R

0.00 +
Inijhl
0.05 +

15

30 Anneal

{ Il
T 1

Final

—&— Control 18
030 + —— Mean
—A—  Max
——~ Min
—¥— Upper Limit
Total Dose (Krad[si})
Dose (kRad)] Control 18 | Mean Max Min Upper Limit |Lower Limit Std.Dev.
(mA) (mA) (mA) (mA) (mA) (mA)
Initial -0.49 -0.49 -0.48 -0.50 -0.4 - 0.01
0 -0.49 -0.49 -0.48 -0.50 -0.4 - 0.01
10 -0.48 -0.45 -0.44 -0.46 -0.4 - 0.01
15 -0.49 -0.43 -0.42 -0.43 -0.4 - 0.00
20 -0.48 -0.41 -0.39 -0.41 -0.4 - 0.01
30 -0.49 -0.37 -0.38 -0.38 -0.4 - 0.01
Anneal -0.50 -0.39 -0.38 -0.40 -0.4 - 12.34
Final -0.50 -0.45 -0.44 -0.46 -0.4 - 0.01

Lot size for statistics : 4 devices

RD 241 Date Code: 9344A
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Radiation results for V-ref

5.10

. 2

&

505 ¥
)
E, 500 A
>
495 4
—&— Control 18
490 1 —8— Mean
~&— Max
-—3— Min
485 : + t + 1 + i —~3— L ower Limit
Initial 4] 10 15 20 30 Anneal Final | —@—Upper Limit
Total Dose (Krad[si])
Dose (kRad)] Control 18 | Mean Max Min Lower Limit |Upper Limit Std.Dev.
2 \2 (\J] [\ ™) (%)
Initial 5.09 5.11 5.13 5.09 5.05 5.15 0.02
0 5.09 511 511 5.09 5.05 515 0.01
10 5.09 5.10 5.11 5.08 5.05 5.15 0.01
15 5.10 5.09 5.10 5.07 5.05 515 0.02
20 5.09 5.08 5.09 5.05 5.05 5.15 0.02
30 5.09 5.06 5.10 5.01 5.05 5.15 0.04
Anneal 510 5.05 510 5.01 5.05 5.15 0.45
Final 5.10 5.00 5.01 4,98 5.05 5.15 0.02

Lot size for statistics : 4 devices

RD 241 Date Code: 9344A




Radiation results for +I-IB2

30 Anneal

)
1

Final

—

g
o™~
l_!rl
¥ —&— Cantrol 18
—— Mean
~&— Max
—¢ Min
~~3— Lower Limit
-3.00 " » : : 3 - X
Total Dose (Kradfsi])
Dose (kRad)] Control 18 | Mean Max Min Lower Limit {Upper Limit Std.Dev.
(uA) (UA) (uA) (uA) (uA) (uA)
Initial -0.43 -0.47 -0.44 -0.50 -3.00 - 0.03
0 -0.43 -0.47 -0.45 -0.50 -3.00 - 0.02
10 -0.44 -1.14 -1.13 -1.16 -3.00 - 0.01
15 -0.44 -1.53 -1.47 -1.57 -3.00 - 0.04
20 -0.43 -1.88 -1.73 -1.96 -3.00 - 0.10
30 -0.43 -2.58 -2.23 -2.73 -3.00 - 0.24
Anneal -0.44 -2.52 -2.24 -2.68 -3.00 - 5.03
Final -0.42 -1.58 -1.52 -1.70 -3.00 - 0.10

Lot size for statistics : 4 devices

RD 241 Date Code: 9344A
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Radiation Resulits for -1-IB2

0.00 } + + + t t {
Iniial [0} 10 15 20 30 Anneal Final

]
a
T —&— Control 18
—&— Mean
—A—  Max
—3— Min
—¥— Lower Limit
3.00 % %* N »*— - - % X
Total Dose (Kradfsi])
Dose (kRad)] Control 18 | Mean Max Min Lower Limit |Upper Limit Std.Dev.
(UA) (UA) (uA) (uA) (uA) (uA)
Initial -0.43 -0.41 -0.32 -0.48 -3.00 - 0.07
0 -0.42 -0.46 -0.43 -0.48 -3.00 - 0.02
10 -0.42 -1.12 -1.10 -1.15 -3.00 - 0.02
15 -0.42 -1.44 -1.26 -1.55 -3.00 - 0.13
20 -0.43 -1.86 -1.73 -1.94 -3.00 - 0.09
30 -0.43 -2.58 -2.30 -2.71 -3.00 - 0.19
Anneal -0.42 -2.53 -2.34 -2.63 -3.00 - 5.03
Final -0.60 -1.66 -1.49 -1.77 -3.00 - 0.15
Lot size for statistics : 4 devices RD 241 Date Code: 9344A




Radiation Results for I-IB3
0.00 + t t + t + t {
IniJial 0 10 15 20 0 Anneal Final
500 +
—————¢
-1000 +
]
- 1500
m
= —&— Controt 18
-—— Mean
2000 + —A— Max
—%— Min
—%— Lower Limit
-25.00
30.00 % - — " - % — %
Total Dose (Krad([si])
IDose (kRad)| Control 18 | Mean Max Min Lower Limit |Upper Limit Std.Dev.
(uA) (uA) (uA) (uA) (uA) (uA)
Initial -7.02 -6.75 -6.56 -6.89 -30.0 - 0.14
0 -7.19 6.76 -6.48 -6.97 -30.0 - 0.22
10 -7.04 -12.93 -12.43 -13.26 -30.0 - 0.36
15 -6.91 -15.32 -14.68 -15.93 -30.0 - 0.60
20 -6.98 -17.34 -17.10 -17.78 -30.0 - 0.30
30 -7.06 -22.61 -22.10 -22.94 -30.0 - 0.37
Anneal -6.68 -23.45 -23.28 -23.56 -30.0 - 11.73
Final -6.80 -19.67 -19.50 -19.85 -30.0 - 0.18

Lot size for statistics : 4 devices

RD 241 Date Code: 9344A
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Radiation Resulits for I-N-LATCH

350 T

}N-LATCH {mA)

—e&— Control 18
—— Mean
—h— Max
—¢— Min
0.00 } t t t t t —3¥—Lower Limit
Initial 0 10 15 20 30 Anneal Final —&— Upper Limit
Total Dose (Krad[si})
Dose (kRad)] Control 18 | Mean Max Min Lower Limit |Upper Limit Std.Dev.
(mA) (mA) (mA) (mA) (mA) (MmA)
Initial 2.56 2.53 2.59 2.51 0.8 3.0 0.04
0 2.52 2.53 2.55 2.51 0.8 3.0 0.02
10 2.52 2.61 2.70 2.51 0.8 3.0 0.08
15 2.51 2.87 3.1 2.58 0.8 3.0 0.28
20 2.52 2.77 3.1 2.59 0.8 3.0 0.24
30 2.51 2.92 311 2.71 0.8 3.0 0.21
Anneal 2.55 2.70 2.72 2.67 0.8 3.0 1.35
Final 2.52 1.71 2.61 0.00 0.8 3.0 1.48
Lot size for statistics : 4 devices RD 241 Date Code: 9344A

10




Radiation Resuits For VOL2

1400 T
1200 +
10.00 +
-~ 800+
2
3
]
> 600+
400 +
—&— Control 18
2.00 + —M— Mean
* —&— Max
—%— Min
0.00 7 ‘- ‘ .* ¥ ‘ t 4 ~M— Upper Limit
Initial o 10 15 20 0 Anneal Final
Total Dose (Krad[si])
Dose (kRad)| Control 18 | Mean Max Min Upper Limit |Lower Limit Std.Dev.
\)) \)) A} A ()] M
Initial 0.31 0.29 0.30 0.29 0.5 - 0.01
0 0.28 0.29 0.30 0.29 0.5 - 0.01
10 0.31 0.29 0.29 0.28 0.5 - 0.00
15 0.29 0.30 0.32 0.29 0.5 - 0.01
20 0.31 0.31 0.33 0.29 0.5 - 0.02
30 0.31 1.92 8.67 0.30 0.5 - 3.17
Anneal 0.32 2.41 6.56 0.29 0.5 - 3.16
Final 0.29 7.42 12.42 3.18 0.5 - 4.67

Lot size for statistics : 4 devices

1

RD 241 Date Code: 9344A




1400 T

12.00 +

10.00 +

8.00 +

VOL3 (V)

6.00 +

Radiation Results for VOL3

400 +
—&— Control 18
200 + —— Mean
—&— Max
—>— Min
0.00 } t } } t t i —3%— Upper Limit
Initial o] 10 15 20 0 Anneal Final
Total Dose (Krad[si])
Dose (kRad)] Control 18 | Mean Max Min Upper Limit |Lower Limit Std.Dev.
) \) ) A)) ) M
Initial 0.82 0.83 0.88 0.76 2.6 - 0.05
0 0.81 0.83 0.89 0.79 2.6 - 0.04
10 0.80 0.95 1.07 0.79 2.6 - 0.12
15 0.84 1.09 1.25 0.93 2.6 - 0.13
20 0.80 1.20 1.37 0.98 2.6 - 0.16
30 0.81 1.44 1.74 1.14 2.6 - 0.25
Anneal 0.98 1.38 1.68 1.07 2.6 - 5.85
Final 0.83 5.28 13.50 0.87 2.6 - 7.13

Lot size for statistics : 4 devices

12

RD 241 Date Code: 9344A




o e e IRRADIATION TEST PLAN NO. Issue No: 1 Rev.
'““66' Date: October 1996
HUY-IP-IG-016 Page: 1/6
HUYGENS RD2 4l 1 2
Component No. Component Designation:- Irradiation Spec No. N/A
Integrated Circuit, PWM Controller,
HUYIG10501B Type UC1856J Iss. Rev.
3 & 5]
Specifications Acceptance Electrical Meas Project/Programme
Evaluation
Detail HUY-SP-IG-105 Issue 2 Element In-situ_ HUYGENS
Diffusion Remote _X
Lot X
] 7 8 9
Manufacturer: Name: Unitrode/USA Test Facility: Name: ERA Originator: IGG CT
Address: 7 Continental Boulevard Address: lLeatherhead Name: S Thacker
Merrimack Surrey
NH 03054-0399 England Telephone: (01 329) 829311
Tel: 603 429 8610 10 11 12
Radiation Source Sample Size: 4 Exposure Annealing Test Radiation Level:
Control Devices: 1 Single YES _X NO __| 10KRad{(Si)} 20KRad(Si)
COBALT 60 Multiple X 15KRad(Si} 30KRad(Si)
13 14 15 16 17
Single Exposure
Dose [KRad(Si)] :
Dose Rate [Rad(Si)/s] :‘r"r:';;g'ﬁeoi"gf:“s'e + 1 2 3
Exposure Time P
Dose [Krad(Si}] 10 5 5 10
Dose Rate [Rad(Si)/sec] 3 3 3
Exposure Time(s) 3333 1667 1667 3333
18 19
Bias Requirements: During and after Exposure (for remote Electrical Measurements): YES
Bias Conditions:
Test Circuits: The Electrical Bias circuit is given in Figure 1
Shielding: Shielding is required to minimise dose enhancement effects caused by low energy, scattered
radiation. The test specimens shall be enclosed in a Pb/Al container of Pb 1.5mm minimum,
surrounding an inner shield of 0.7 to 1.0mm Al. 20
Irradiation Test Sequence 21
TEST STEP DESCRIPTION REQUIREMENTS
1 Irradiation Test Samples Quantity 5 devices shall be selected from the lot delivered to IGG.
Selection
2 Serialisation Serialisation - (if the devices are not already serialised). Test units
shall be serialised 1 to 4 and the control unit shall be 5.
3 Initial Electrical Measurements Per Table A herein - (Read & Record) - on all 5 parts at IGG. (See
{at IGG) Remarks 1 and 2).

QA/4/02/011 lssus 1




IRRADIATION TEST PLAN NO. Issue No. 1 Rev.
"“[6-‘6:] Date: October 1996
. HUY-IP-IG-016 Page: 2/6
HUYGENS 1 2
TEST STEP DESCRIPTION REQUIREMENTS
4 Initial Electrical Measurements Per Table A herein - (Read & Record) - on all 5 parts at ERA.
{See Remarks 1 and 2).
5 Set-Up of Test Verify bias circuit and voltages (in-situ) for 4 test units.
6 Irradiation Exposure Verify dose rate and position in the chamber to achieve required
dose. Verify and witness duration of exposure to achieve required
dose. (See Remark 3).
7 Intermediate Electrical Bias to be maintained until test is performed. Test per Table A
Measurement (at ERA) herein - (Read & Record) - on all 5 parts. Test to be performed
immediately upon removal from .chamber (less than 10 mins
interval). Upon completion of test 4 test units shall be replaced in
bias circuit and returned to chamber. Maximum interval between 2
consecutive exposures to be 30 mins. (See Remark 2).
8to 16 Repeat Set-up/Exposure/Test Repeat steps 5, 6,7 for a total of 4 cycles as per multiple exposure
sequence upto a Final Total in Box No: 19. (See Remark 4)
Dose of 30KRad(Si)
17 Annealing - Bias shall be maintained during Annealing for 4 test units.
Annealing shall be at room temperature for 24 hours.
18 Post-Annealing Electrical Per Table A herein - Read & Record - on all 5 parts at IGG.
Measurements {at IGG) (See Remark 2).
19 Accelerated Aging Under Bias Bias shall be maintained during Aging for 5 test units. Aging shall
be at T, = +100 £5°C for 168 hours.
20 Final Electrical Measurements Per Table A herein - (Read & Record) - on all 5 parts at IGG.
(at IGG) {See Remark 2).
21 Total Dose Irradiation Test ESA/SCC No: 22900.
Report T
REMARKS:- - ) 22

1. The initial electrical measurements performed at IGG (Test Step 3) shall be performed within 24 hours of the
initial electrical measurements at ERA (Test Step 4).

2. Al electrical testing shall be performed on the same set of equipment in order to achieve correlation of resuits
- both at IGG and ERA. All results plus details of any failures shall be advised to Project.

3. The dose rates and exposure times given above may be adjusted during irradiation testing to achieve
convenient test points, but shall not exceed the limits specified in Box No: 19. The dose rates and exposure
times used during the testing shall be recorded for each test step.

4. The set-up/exposure/test sequence shall be stopped for any device that exhibits repeated functional failure.

QAI4‘OZIO11 issus 1
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S IRRADIATION TEST PLAN NO. Issue No. 1 Rev.
“"[6@' Date: October 1996
HUY-SP-IG-016 Page: 3/6
HUYGENS 1 2
TABLE A - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE - TAMB = +25 +5°C
BEFORE, AT INTERMEDIATE POINTS AND ON COMPLETION OF IRRADIATION TESTING
NO CHARACTERISTICS SYMBOL TEST TEST CONDITIONS LIMITS UNIT
METHOD
MIL-STD- MIN MAX
883 ]
1 Output Voltage Virgr - Ty = 25°C 5.05]| 5.15 v
I, = 1mA 13
3
2 E Line Regulation Veung - Viy = 8V to 40V - 20 mv
8 e
“ L]
m .
2
3 E Load Regulation Vazonn - I, = 1mA to 10mA - 15 mv
fra 3
=
6 Sync Output Vson - I, = -1mA 2.4 - v
Voltage High >
Level =
3
H
3]
@
7 o Sync Output Vsor - I, = +1mA - 0.4 v
] Voltage Low ' 1l
5 Level
o
-
(8]
wv
o
12 Input Bias I 4001 -1 1 BA {34
Current 1 ’
13 Input Offset Iior 4001 - 500 nA |<
Current 1
14 % Open Loop Ays 4004 AV, = 1.2V to 3V 80 - ds |,
H Voltage Gain Vo = 2V : A
§ (See Note 3)
15 @ Common Mode CMRR, 4003 Vg = OV to 38V 75 - a8 |,
& Rejection Ratio Vi = 40V
o 1 (See Note 4)
18 5 Output Source Teourcs - Vp = 15mV - -0.4 ma |
2 Current (Pin 7) COMPENSATION :
& ) (Pin 7) = 2.5V
19 % High Level Vo - R, (Pin 7)=15KQ 4.3 4.9 v "
l Output Voltage 1 Vi = 50mV
20 - | Low Level Output Vorz - R, (Pin 7)=15KQ - 1.0 \' .
Voltage 1 : Vp = 50mV
21 Amplifier Gain Ay - Pin 3 = OV 2.5 3.0 v/v
’ Pin 1 = OPEN ]
(See Notes 6 & 7)
z
2
26 w0 Input Bias ) . 4001 p::.n 1= 0.5V - 3 J77- N P8
%E’n’ Current 2 Pin 7 = OPEN 23
o o ' (See Note 6)
=
£
27 gﬂ Input Offset Ir02 4001 Pin 1 = 0.5V - 1 UA 5
B3 Current 2 Pin 7 = OPEN ¥
(See Note 6)
NOTES:- See Page 5.

QA/4/02/011 Issue 1



== IRRADIATION TEST PLAN NO. Issue No. 1 Rev.
““l@@l Date: October 1996
HUY-SP-1G-016 Page: 4/6
HUYGENS 1
TABLE A - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE - TAMB = +25 +5°C
BEFORE, AT INTERMEDIATE POINTS AND ON COMPLETION OF IRRADIATION TESTING - (CONTINUED...)
NO CHARACTERISTICS | SYMBOL TEST TEST CONDITIONS LIMITS UNIT
METHOD (SEE NOTE 1)
MIL-STD- MIN MAX
: 883
29 Input Bias I, 4001 Pin 5 = Vg - 30 HA
- Current 3 Pin 6 = OV
ae
243
w1 i
@ 1
@ .
w
.
L]
31 Minimum Latching| Iparcen - See Note 8 3.0 - mA
| Current (Pin 1)
&
2
[}
3]
32 §§ Maximum Non- Ty-rarcn - See Note 9 - 0.8 mA
Eh Latching Current
za (Pin 1)
34 Collector I - Ve = 40V - 200 KA
Leakage Current
2 -
35 S Low Level Output Vorz - - Ispx = 20mA - 0.5 v
5 Voltage 2
a
5
36 E Low Level Output| Vg, - I = 200mA - - 2.6 v
o Voltage 3 -~
41 Supply Current Tew - - - 23 mA
a
25
o
[ 2R
NOTES: - See Page 5.

3¢

3¢

27

[N

QA/4/02/011 lssue 1



7 IRRADIATION TEST PLAN NO. issue No. 1
m (GGI ' Date: October 1996
HUY'SP"G'O1 6 Page: 6/6
HUYGENS 1

Hev.

FIGURE 5(b) - ELECTRICAL CIRCUIT FOR IRRADIATION TESTING

\

100K

I len od

2 ‘Vrel

2. 1uF i

"} 7 [Comp

Shaat
dowan

Vin

Bouwt

vC

GND
Acul
Syﬂc

RY

[

NOTES:-
1. All resistors are £5% VaW.
2, All Capacitors are £10% 50V

3. Ve = 35V, lec = 14mA.

QA/4/02/011 issue 1
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SI-TESTSYSTEME Statistics 03  Vers. 2.15 for UTSS
RO241 UCI1856J INIT EMS @ 166 /V 1.0 IR ©4/83/95 ROOM TEMP

Results file : RDZ41 UC1IB56J INIT EM5 @ 166 from: @4.28.87 7 09:27:45
Cperator ¢ PAUL RUSSELL

Part number t UC1858yg
Lot number : RD241
Order number 2 D/C 93444

Vendar : UNITRODE
: COMTROL '8 ; RAD 21 .27 26 .27
INITIAL EMS @ 166
UC1856 HUY-SP~IG-1@5 ISSUE 2 RM / V1.2 IR D4/93/96 ROOMTEMP

1. Supplv Current Q.00 . 23.29 mA
2. VUos Error 8mplifier not active ’

3. +I.Bias - Error Amp. -1.00 . 0.00 uf
4. ~-1.Bias ~ Error Amp. -1.08 e 0.00 uh
5. Ios - Error Amp. 0.00 R 560.00 nA
6. Avs Error Amplifier 80.000 ... 120.900 dB
7. PSRR Error Amplifier not active

8. CMRR Error Amplifier 75.0 v 140.0 dB
9. I-Sink Error Amp. not active

0. I-Source Error Amp. -10.00 . ~-G.40 méA
1. VU-oh Error Amplifier 4.30 ‘e 4.90 U
12, U~ol Error Amplifier 2.00 ‘e 1.900 v
13. V-ref Output Uoltame . 5.05 v 5.15 V
4. Line Regqulation i 0.@ Ve 208.0 my
15. Load Reqgulation 2.0 v e 15.09 my
16. Isc - Voltage Ref. not active

17. Current Sense Gain 2.50 Cee 5.00 Y/
18. Current Sense Y-Diff not active

13, VYos Current Sense not activa
2 CMRR Currant Serse not active
21. PS5RR Current Sernss net active
2Z2. Current Sense +IBias ~3.08 .20 uf
23. Current Sense -IBias ~3.00 2.00 LA
24. Current Sense Ics 3.00 1.80 uf
25. VY~oh Sync OQutout 2.49 5.00 Y
28, U-ol Sync Output @.00 0.42 v
27. U~ih/Y=-il Sync Input not active
28. I-in Sync Input not active

29. Initial Accuracy riot activa
3. VYoltane Stahility ' not active

31. Vos Current Limit not active

32, Current Limit I-Bias -30.02 ‘e 2.00 ufy
33. Shutdown U-th not active

34. Shutdown I-N-Latch 2.80 3.2@ mB
35, UVLD Shutdown Y~th not active
36. UULC Start-Up U-th net active

37. V¢ Leakans Current ?2.00 290.00 uh
38. VOL @ 20mA @.00 2.50 Y
9. UOL @ 2382mA 2.09 2.6 Y
43. VOH @ Z0mA not active

41, UDH @ 220ma not active
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ts fils : ROZ41_UC1886T_1i
t

ator © PAUL RUSSELL
numbar ¢ UCt18BEYJ
number  RDZ41
numbar : B/C 89344
r UNITRODE
: CONTROL
: INITIAL

Supply Current

Mos Error Amplifier
+I.Bias - Error Amp.
-I.Bias - Error Ompg.
Ios - Error 8mp.
Avs Error Amplifier
PSRR Error Amplifier
CMRR Error Amplifier
I-Sink Error Amp.
I-5ource Error Amp.
J-oh Error Amplifisr
Y~ol Error Amplifiesr
Y-ref Output Voltage
Lirne Regulation

Load Regulation

Isc - Uoliage Ref.
Current Sense Bain
Current Sense U-Diff
Yos Currenti Sense
CMRR Currsnt Sense
PSRR Current Senss
Current Sense +IBias
Current Sensa -IBias
Current Sense Ios

Y-oh Synec Output
Y~ol Sync Output
Y~ih/U-1il Sync Input
I-in Sync Input
Initial Accuracy
Yoltage Stability
Current Limit
urrent Limit I-Bias

tdown U-th

]
pont b

W
L

<
&
o

4

1
¢

CCowr u O
L i
S =
o
951
or
s
-
(L.
Q
=
&
=5
<
i
L e o

[

YLO Start~Up U-
Ve Leakage Curren
UL @ Z@mA

UCOL 8 2880ma

8 ZOmA

8 Z208@mA

[

~
Q
Dl A A s
i)
(9]

3
O Q
al]
(e}

]

i
s}

o
v}
]

¢

P AR S R R s

=]
0
]
(SN )

!

3
(o}
+
jui}

[¥]

)
[S I

a

]
ko]
ek

@.08

80.000
active
75.0
active
-18.60

4.30
0.00
5.05

0.3

active

I
5 &
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o o T
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SZ-TESTSYSTEME Statistics 03 Vers. 2 1% for UTS3

RD241_UCI85BJ_EMS_@_1@_KRAD /7 V1.0 IR 04/89/36 ROOM TEMP

Results file : RDZ241_UC1856J_EMS_8_10_KRAD from: ©5.08.97 / 11:01:33
Operator : PAUL RUSSELL

Part number : UC185BJ

Lot number : RD241

Order number : D/7C 9344A

Vendor T UNITRODE
: CONTROL 18 3 RAD 21.22 .26 .27
! EMS @ 190 KRAD
i UC1856 HUY-SP-IG-1@5 ISSUE 2 RM / V1.0 IR 94/99/96 ROOMTEMP

o e e e e e i S B 00 T S et 7t i S S e e S e s A At e B R e A e 2t e e e S e e o S et . ot e e m nm e 1o

Test steps

1. Supgly Current 2.20 ‘e 23.00 mA
2. VUos Error Amplifier not active
3. +1.Bias - Error Amp. -1.00 can 0.20 uf
4, -1.Bias - Error Amp. ~1.00 e 2.0 uA
5. Ios =~ Error Amp. .00 “ue 520.020 nA
6. Avs Error Amplifier 80.000 ... 120.0086 dB
7. PSRR Error Amplifier not active
8. CMRR Error Amplifier 75.0 can 140.9 dB
9. I-Sink Error Amp. not active
1@. I-Source Error Amp. ' -10.008 e -0.48 mA
11. V-oh Error Amplifier 4.30 - 4.9@ )
12. V~ol Error Amplifier .00 S 1.00 v
13. U-ref Output Voltage 5.85 fae 5.18 v
14, Line Reqgulation 0.0 - 20.0 my
15. Load Regulation 0.0 - 15.0 my
16. Isc - Voltage Ref. not active
17. Current Sense BGain 2.50 - 3.08 U/v
18. Current Sense U-Diff not active
13, Vos Current Sense not active
20. CMRR Current Sense not active
21. PSRR Current Sense not active
22. Current Sense +IBias -3.00 2.09 uA
23. Current Sense ~IBias -3.00 e 0.00 uf
24. Current Sense Ios 0.29 1.08 uf
25, VU~oh Sync Qutput 2.40 5.00 )
26. V-0l Sync Output 0.00 0.40 V.
27. VY-ih/V-il Sync Input not active
28. I-in Sync Input not active
29. Initial Accuracy not active
30. Voltage Stability not active
31, Vos Current Limit not active
32. Current Limit I-Bias -30.00 ‘s 2.00 ufi
23. Shutdown VU-th not active
34. Shutdown I-N-Latch 0.80¢ cen 3.00 mA
35. UULO Shutdown U-th not active
6. UVULO Start-Up U-th not active
37. Ve Leakage Current 0.29 Cen 200.20 uf
38. VOL @ 20mA 0.060 e @.50 Y
39. VOL @ 200mA @.00 ce Z2.60 v
49. UOH @ 20mA not active

41. YOH B 200mA nat active
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for UTG3

esults file from: @5.08.97 / 12:18:23
Opsrator t PAUL RUSSELL

Fart number : UCi185687

Lot number o ROZ41

Order number : B0 93448

Yandar : UNITRGDE

CONTROL 18 ; RAD 21,22 26,27
EMS @ 15 KRAD
UCIB56 HUY-SP-16-105 ISSUE 2 RM / V1.8 IR 04/03/95 ROOMTEMP

t. Supply Current @.00 R 23.09 mA
2. Vos Error Amplifier not active
3. 41.Bias - Error Amp. -1.28 e s ?%.00 uf
4. -1.Bias - Error Amp. ~1.80 e 3.00 ub
5. Ios - Error Amp. ¢.00 cas 500.00 nA
E. Avs Error Amplifier 80.000 ... 120.098 dB
7. PSRR Error Amplifier not active
8. CMRR Error Amplifier . 75.8 . 140.0 dB
3. I-Sink Error Amp. not active
1@. I-Source Error Amp. -19.06 e -0.40 mi
1. U-oh Error Amolifier 4.30 4.90 v
2. U-ol Error Amplifier @.20 1.08 1y}
t3. Y-raf Quiput Voltage 5.@5 . 5.15 Y
fa. Line Regulation. 8.8 . 20.0 rat/
15, Load Regulation 2.2 15.2 ml
16. Isc - Uoltage Ref. not active
17. Current Sense Gain 2.58 5.00 Uiy
18. Current Sense U-Diff not active
19. VYos Current Sense ot active
29. CMRR Curreni Sense not active
21. P3RR Curreant Sense not active
2Z2. Current Sense +IBias -3.80 .09 uA
23. Current Sense -IBias -3.90 9.22 uf
24, Current Sense [osz 0.900 1.20 uf
25. U=-oh Sync Quiput ) 2.40 5.00 Y
26. U-ol Sync Qutput @.00 2.4@ Y
27. U-ih/U=il Sync Input not active
28. I-g# Sync Input _ not active
29, Initial Accuraay not active
38. Ueoltage Stability not active
31, Vos Current Limit niot active
32. Current Limit I-Bias ~-33.00 P 3.¢0 UA
33, Shutdown Y-ih not active
34. Shutdown I-N~Latch 9.80 3.00 mA
35. UVLO Shutdown U=th net active
36, UULD Start-Up U-th not active
37. VUc Leakage Curreant @.00 200.00 ud
8. V0L B8 2@mA Q.00 8.59 U
33, UOL 8 208nA B.22 Z2.5@ y
4@. YOH ® 2@mA not activa
41, VOH @ 200mA not activa



od

o

~@.43

i

- .44

I3
1

-2

~3.42

~0.43
~0.40

-0.11
14.50

1
3
]

[m&
[uA
[nA
{dB

1

5.

4.

d

P~

4

&.

t

.4

33

1 3

[d&

2.1

.43

-@

(43

| -@

~@.43

1
i

: -8.42

~-@

[mA

AT

in
)

L
[4a]

[\

t~

[\l
-

<}
e

=

—1

A8

1
1
1
1

[l

1

t4.

2}

e

[An)

[t

©
o

d 4

[EESYIAY,

17.

-15.393

i
t

LS4
-14.68

¢
H

-14.,86"

f

—15:72

.33
-5.91

-0.44
2

]
1

fuA
[y
.

fuf

1
i
o

24

25.
B.

52

2
&

.67

3]

1
]

[ mA

i

10
.89

1

.

.29
?2.84
@.80

@

1
1

tv

(v

39.



SI~TESTSYSTEME Statistics @3 Vers. 2,19 for UTS3
ROZ41_UCIBSEJI_EMS_B@_20 KRAD Y o1.8 IR 84/99/38 ROOM TEMP

Resulis file : RD241_UC1856J_EMS_8_20 KRAD from: ©5.88.97 / 12:51:28
Oparator t PAUL RUSSELL

Fart number : UC1BSEJ

Lot numbear : RDZ41

Order number 1 D/7C 93440

Uendor : UNITRGODE

CONTROL 18 ; RAD 21,22,25,27
EMS @ 20 KRAD
UC1856 HUY-SP-I6-105 ISSUE 2 RM / U1.0 IR 04/09/96 ROOMTEMP

1. Supply Current 2.00 v 23.20 mA
Z. Yos Error Amplifier not active
Z. +I1.Bias -~ Error Amp. ~1.00 e 2.00 uf
4. -1.Bias -~ Error Amp. -1.08 ‘.- @.20 uf
5. Ios - Error Amp. 2.00 ‘e 506,00 nA
6. Avs Error fnmplifier 80.000 ... 120.000 dB
7. PSRR Error Amplifier not active
8. CMRR Error Amplifier 75.8 . 140.0 dB
3. I-Sink Error Amp. not active
19. I-Source Error Amp. -10.80 P -9.40 mA
1. U-oh Error Amplifisr 4.38 - 4.3 v
12. Y~-ol Error Amplifier 0.00 . 1.00 Y]
13. U-ref Qutput Voltage 5.8 R 5.15 Y
14, Lins Ragulation 2.0 - 20.0 mi
15. Load Regulation 9.0 15.9 my
16. Isc - Voltane Ref. net active
17. Current Senss Gain 2.50 3.00 Y/u
18. Current Sanse U-Diff not active
19. Vos Current Sense not activs
20. CMRR Curreni Sense not active
21. PS5RR Currant Senss rnot active
22. Current Sense +IBias ~3.90 9.29 uf
25, Current Sense -IBias ~3.00 Q.09 ud
24, Current Sanse Ios 3.00 1.2¢ uA
25. Y~-oh Sync Qutput 2.4@ 5.58 U
26. U-ol Sync Quiput 0.20 . 0.43 Y
27. U=ih/U=-il Sync Input not active
28. I-in Sync Input not active
29. Initial Accuracy not active
32. Voltage Stability not active
31. Yos Current Limit ot active
32. Current Limit I-Bias ~-50.00 .29 uf
33. Shutdown U~th not active
34. Shutdown I-N-Latch 0.86 Z.00 mA
35. UULO Shutdown U~th nat actiive
36. UULQ Start-Up U-th not active
37. Ve Leakage Current 0.29 c s 290.29 uf
38, YOL @ Z0mA .00 v 8.5% U
33. VGL @ 298mA .00 Z2.E60 Y
4. UOH 8 20mA not active
41, UOH @ Z202mA not active
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Reaults file

Oparator ! PAUL RUSSELL

Part number : UC18s6J

Lot number : RDZ241

Order number : B/C 9344A

Vendor : UNITRODRE
CONTROL 18 1 RAD 21,22 ,26,27
o

1. Supply Current 0.90 c e 23.22 mf
2. Vos Error Amplifier not activa
3. +I.Bias - Error Amp. -1.0@ . @.28 uf
4., -1.Bias - Error Amp. -1.00 B 8.20 uf
5. Ios =~ Error Amp. 2.90 - 502.00 nf
E. Avs Error Amplifier 80.000 ... 1260.0080 dB
7. PSRR Error Amplifier not active
8. CMRR Error Amplifier 75.0 ... 148.0 dg
3. I-Sink Error Amp. not active
19. I-Source Error Amp. ~-10.09 ca e -0.42 mA
1. U~oh Error Amplifier 4.39 4.99 Y
2. U~pl Error Amplifier 2.28 1.00 U
13. U-ref OQutput Voltage 5.85 5.1 Y
14, Line Regulation 2.0 28.8 mi/
15. Load Regulation 2.8 15.8 mi
16. Isc - Voltage fef. not active
17. Current Sense Gain 2.50 5.00 U/
18, Current Sense U-Diff not active
19. Yos Current Sanse not active
2 CMRR Current Sense riot actiive
21. PSRR Current Sanse net active
22. Current Sanse +IBias -3.09 B.00 uf
23. Current Sense ~IBias ~3.80 2.92 uA
24. Current Sense Ios .28 .98 ufy
25. YU-oh Sync Cutput 2.4@ 5.22 U
26. U~ol Sync Output Q.00 .49 Y
27. U-ih/U-11 Sync Input not active
28. I-in Sync Input not active
29, Initial Accuracy not active
39. Unliage Stability not active
31, Uos Current Limit not active
3 Current Limit I-Bias -30.00 e 7.008 A
3 Shutdown U-th not active
34, Shutdown I-N-Latch @.80¢ ca. 3.80 mA
35, UWULO Shutdown U-th not active
36, UVLO Stari-Up U-th not active
37. Ve Leakage Currant 2.00@ A 289.09 U
J8. UOL B 20mA &.00 e 0.52 Y
3. UOL @ 208mA @.99 Cas 2.6@ Y
49, VOH 8 Z20mA rnot active

1. VOH @ 200mA not active
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SZ-TESTSYSTEME Statistics @3 Vers. 2.15 for UTS3

RD241_UC18SEJ_FINAL_EMS / V1.8 IR 04/29/98 ROOM TEMP
Results file : RD241_UC185BJ_FINAL_EMS from: 15.08.97 / 14:05:38
Operator : PAUL RUSSELL

Fart number : UCtBs6dJ

Lot number : RD241

Order number : D/C 93444

Vendor : UNITROGE
: CONTROL 18 ;5 RAD 21,22.,27
: FINAL EMS @ 166
: UC1856 HUY-SP-1G~105 ISSUE 2 RM / U1.@ IR 24/09/96 ROOMTEMP

Test steps
. Supply Current 2.20 e 23.00 mA
2. VYos Error Amplifier not active
3. +1.Bias - Error Amp. ~1.00 ‘o 2.00 uf
4. -I.Bias ~ Error Amp. -1.20 ce 0.00 uft
5. Ies = Error Amp. .00 P 500.00 nA
B. Avs Error Amplifier go.002 ... 120.000 dB
7. PSRR Error Amplifier not active
8. CMRR Error Amplifier 75.0 e 140.0 dB
9. I-Sink Error Amp. not active

10. I-Source Error Amp. -10.00 - -0.40 mA
1. VU~oh Error Amplifier 4.30 . 4.30 V
12. V-0l Error Amplifier 0.00 . 1.00 v
13. VU-ref Qutput Voltage 5.05 - 5.15 v
14, Line Regulation 0.0 . 20.0 my
15. Load Regulation 0.9 SN 15.@ my
16. Isc - Voltage Ref. not active

17. Current Sense Gain 2.50 s 3.00 Uy
i18. Current Sense U-Diff not active

13. Vos Current Sense not active

20. CMRR Current Sense not active

21. PSRR Current Sense not active

22. Current Sense +IBias -3.00 . 0.00 uf
23. Current Sense -IBias ~3.00 e .00 uf
24, Current Sense Ios 0.00 .o 1.00 uf
25. V~oh Sync Output 2.40 tee 5.00 v
26. U-ol Sync OQutput 0.00 cen g.40 Y
27. Y-ih/VU-il Sync Input not active

28. I-in Sync Input not active

29. Initial Accuracy not active

30. Uoltage Stability ) not active

31. Vos Current Limit not active

32. Current Limit I-Bias -30.00 .e 0.00 ufl
2%, Shutdown VY-th not active

34. Shutdown I-N-Latch 0.80 - 3.00 mA
35. UVLO Shutdown U~th not active

36. UVLO Start-Up VU-th not active

37. Uc Leakage Current .00 ‘e 200.00 ufl
38. UOL 8 28mA 0.00 . : 2.50 U
39. UOL @ 200mA 2.00 v 2.60 y
40. VOH ® 20mA not active

41. VOH @ 202mA not active



1.1 ImA 1 17.67 ' 16.38 ! 17.e0 ! 16.22 !
3.1 [ud 1 -0.12 ¢+ -9.48 | -0.43 {  -0.52 |
4.1 tup 1 -0.11 |\  -0.47 | -0.47 } -0.43 |
5.1 [nA 1] 13.60 ¢ 17.83 | 23.83 | 30.83 !
6.1 [dB 1 87.828 ! 90.068 { 89.918 !  89.954 !
8.1 [dB 1 93.4 { 93.4 | 93.4 | 565.4 F!

10.1 [mA 1 -0.50 | -0.45 | -Q.46 | -0.44 !

1.1 [V ] 4.85 ! 4.55 4.58 ! 4.56 |
2.1 IV 1 .73 ! 0.73 ! 2.73 | 0.73 |

13.1 [V 1 5.10 ! 4.98 F! 5.01 F! 5.00 F!
14.1 [mV 1] 3.2 + 33.3 F! 35.0 F! 38.5 F

15.1 [mV 1 1.4 1.2 2.3 2.6
17.1 LWy 1 2.60 ! 2.60 | 2.60 | 0.00 F!

22.1 [uA 1 -0.42 !  -1.52 ! ~-1.83 1 -1.70 !

23.1 [uA ] -2.60 | -1.77 ! ~-1.49 4  =1.71 ¢

24.1 [uA ] .17 ! 0.25 ! 0.035 ! 0.02 !

25.1 [V i 3.90 4.14 1 3.81 ! 3.85 |

26.1 [V 1 .30 ! 0.3 ! 0.31 ! 0.33 |

32.1 tua 1 -5.80 ! -19.85 | -19.65 ! -19.50 !

34.1 [mA ] 2.52 ! 2.61 | 2.52 0.00 Fi

37.1 fuA 1 2.07 .06 ! 0.06 ! 0.00 !

38.1 [V 1 0.29 ! 3.18 F! 6.65 F! 12.42 F}

38.2 [V 1 0.29 ! 1.07 F! 2.85 F!  11.95 F!

39.1 [V 1 2.83 | 1.46 | .87 | 13.50 Fi

39.2 [V 1 0.79 ! 1.07 ! 2.86 | 13.43 F!



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

