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1. Purpose

The purpose of this testing was to characterize the Analog Devices (ADl) RH1014MW flight lot
for use in the fabrication of Europa Clipper Propulsion subsystem flight hardware. This test
shall serve as the radiation lot acceptance test (RLAT) for this flight lot with wafer lot number
883426.1 and lot date code (LDC) 1803A. The RH1014 is a precision quad operational amplifier
with low offset voltage, low drift, low offset current, and high gain. Low dose rate (LDR)
irradiations were performed in this test so that the device susceptibility to enhanced low dose
rate sensitivity (ELDRS) can be determined.

2. Test Samples

Twenty-five (25) parts from the flight lot of RH1014s have been provided by the Europa Clipper
Propulsion system to Code 561 for TID testing. Two of the twenty-five were used as controls.
More information can be found in Table 1.

Table 1: Part Identification Information

Qty | Generic Part Number | Flight Part Number | |DC | Wafer Lot Package
25 RH1014 RH1014MW 1803A | 883426.1 14-Lead Flatpak Glass Sealed
TOP VIEW
OUTA I 1 14— 0uUTD
—INA I 2 13— -IND
+INA I 3 12— +IND
VAN 4 ME——v~
+INB 5 10— J+INC
—INB I 6 9—/—-INC
OUTB I 7 SI——0uUTC
Figure 1: Pin out for RH1014MW operational amplifier.
3. General

Radiation testing was done by exposing the parts to gamma radiation at a dose rate of

0.01 rad(Si)/s. 25 parts were tested — 23 exposed to radiation and the remaining two were
used as controls. Prior to the first radiation dose, all parts were electrically tested. After each
exposure level, the parts (including controls) were tested again. Parts were subjected to
multiple levels of total dose and step levels tested as shown in Table 2.




Table 2: Device Grouping and Step-Stress Instructions

Group | Qty Bias Sample # Dose Rate Test Levels (krad(Si))
6 Biased 1,2,3,4,5,6 LDR 0.'01 0, 25, 50, 80, 100, 127.8
1 rad(Si)/s
6 Unbiased 7,8,9,10,11,12 LDR 0.'01 0, 25, 50, 80, 100, 127.8
rad(Si)/s
6 Biased 13, 14, 15, 16,17, 18 LDR 0.'01 0, 25, 55, 75, 103, 125
5 rad(Si)/s
5 Unbiased 19, 20, 21, 22, 23 LDR 0.'01 0, 25,55, 75, 103, 125
rad(Si)/s
3 2 Controls 24, 25 N/A N/A

4. Electrical Tests

These parts will be used in a specific application with a +15.2 V supply and ground. Therefore,
all electrical parameters listed below were performed in accordance with the Analog Devices
datasheet I.D. No. 66-10-0179 Rev. E 0508 (Table 3), as well as with the application-specific
supply voltage (Table 4). All test conditions listed for the following parameters were tested:

Table 3: List of Parameters measured

Eme e Specifications
Test Symbol Ta=+25°C
Vs=115V
Min Typ Max
Input Offset Voltage Vos 900 pv
Input Offset Current los 25 nA
Input Bias Current I 250 nA
Input Voltage Range 135V
p g g 15V
CorT1mon-Mode Rejection CMRR Vow =13V, -15 V 36 dB
Ratio
Large-Signal Voltage Gain | AvoL RL>10kQ,Vo=5-10V | 25V/mV
I\/Ia_X|mum Output Voltage Vour R.> 10 kQ 125V 4125V
Swing
Supply Current Is Per Amplifier 0.55mA




Table 4: List of Parameters measured with application-specific supply voltages

Conditions
Test Symbol Ta=+25°C
Vs=15.2V,0V
Input Offset Voltage Vos
Input Offset Current los
Input Bias Current I

Input Voltage Range

Common-Mode Rejection CMRR Vem=13.2V,0V

Ratio

Large-Signal Voltage Gain | AvoL RL>10kQ, Vo=5-10V

I\/Ia_X|mum Output Voltage Vour R.> 10 kQ

Swing

Output Voltage Shift See bias circuit for
. - AVour s

(Application-Specific) conditions

Supply Current Is Per Amplifier

5. Failure Criteria

The parameter limits were defined as those listed in the Analog Devices datasheet I.D. No. 66-
11-1014 Rev. G 1007. Accurate parameter measurements were maintained beyond the
specified limits when parameter drift was observed. No functional failure was observed.

6. Source Requirements

The total dose sources are the GSFC 1-MeV gamma ray irradiator in the Radiation Effects
Facility, which is compliant with MIL-STD-883, Method 1019. Dosimetry shall be NIST traceable.
7. Bias Conditions and Fixtures

During irradiation, the unbiased parts had all leads grounded and the biased part configuration
was connected in the following way:



Table 5: Applied Voltages for Biased Irradiations

Pin Name Symbol | Pin Number Connection
Negative Input A (Pin 2) through 20 kQ
Output A OUTA 1 resistor and 10 kQ resistor to +4.73 V
Output A (Pin 1) through 20 kQ resistor
Negative Input A -IN A 2 and 220 Q resistor to Negative Input B
(Pin 6)
Positive Input A +IN A 3 +4.88 V through 2.5 kQ resistor
Positive Supply Voltage +V 4 27 Q resistor to +15.2 V
Positive Input B +IN B 5 +4.89 V through 2.5 kQ resistor
Output B (Pin 7) through 20 kQ resistor
Negative Input B -IN B 6 and 220 Q resistor to Negative Input A
(Pin 2)
Negative Input B (Pin 6) through 20 kQ
Output B ouTs / resistor and 10 kQ resistor to +4.73 V
Output C OUT C 3 Negatlve Input C (Pin 9) through 20 kQ
resistor
. Output C (Pin 8) through 20 kQ resistor
Negative Input C INC 9 and 10 kQ resistor to +4 V
Positive Input C +IN C 10 +4.73 V through 6.67 kQ resistor
Negative Supply Voltage -V 11 27 Q resistor to Ground (0 V)
Positive Input D +IND 12 +2.65 V through 600 Q resistor
Negative Input D -IND 13 Output D (Pin 14) through 1 kQ resistor
Negative Input D (Pin 13) through 1 kQ
Output D ouTb 14 resistor and 100 Q resistor to +2.65 V
$
\/\/\/\—> ~+4.73V é.'
NM_U‘V(_\/\/\/\—N np

~+4.89V

20 kohm

10 kohm

~+2.65V

6.67 kohm

600 ohm

o (g

1 kohm

—\/\/\/\—> - +4.73V

~+2.65V

Figure 2: Pin out for RH1014MW operational amplifier.




8. Procedure

General test procedures were in accordance with MIL-STD-883, Method 1019, Condition D.
Parts were serialized, with controls marked prominently to distinguish them from test samples.
Exposures were performed at ambient laboratory temperature. Cumulative test levels are

provided by the values in Table 2.

All data from the evaluation of the parameters in Table 3 and 4 were logged in ASCIl format,
suitable for import into Microsoft Excel. Data for all twenty-five op amps were measured and

logged.

9. Results
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Figure 4. Input offset voltage as a function of total ionizing dose with application-specific supply
voltages.
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Figure 5. Input offset current as a function of total ionizing dose with datasheet-specified supply
voltages.
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Figure 6. Input offset current as a function of total ionizing dose with application-specific supply
voltages.
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Figure 7. Input bias current as a function of total ionizing dose with datasheet-specified supply
voltages.
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Figure 8. Input bias current as a function of total ionizing dose with application-specific supply
voltages.
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supply voltages.



15.00

=
B
~J
u

=
P
(9,
o

=
o
[
i

=
w
~J
i

13.50

Input Voltage Range (Maximum) [V]
5

[
w
[
u

13.00

14.50

14.25

14.00

Input Voltage Range (Maximum) [V]

13.75

=0O—Control Average
~{}-Biased Average
=f—Unbiased Average
===Specification Minimum
----- Biased 99/90

----- Unbiased 99/90

]

25

50

75

100

Total lonizing Dose [krad(Si)]
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Figure 14. Large-signal voltage gain as a function of total ionizing dose with datasheet-specified supply
voltages.
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Figure 15. Large-signal voltage gain as a function of total ionizing dose with application-specific supply
voltages.
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Figure 16. Positive maximum output voltage swing as a function of total ionizing dose with datasheet-
specified supply voltages.
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Figure 18. Maximum output voltage swing as a function of total ionizing dose with application-specific
supply voltages.
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Figure 20. Negative power supply current as a function of total ionizing dose with datasheet-specified
supply voltages.
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10. Raw Data

Table 5. Input offset voltage values with datasheet-specified supply voltages

Total lonizing Dose

[t Offi Voitage Prefnd mm—

antrol [DUTZAA] [ vestos|  veocos|  iewos|  srocos
ontrol [DUT248) 130 -ﬂ:!:a—_}a
ontrol [DUT24C) B OS| 190605  184005| sores|  109000s|  2.90€ o5
antrol (DUTZAD] 79005 970605  983605| o70res|  9B0i0s| 9600 05)
antrol (DUTZSA] DI 06| ACOEDS  290606| J.00r06| 200008  2.000 o)
ontrol [DUT258) 2700S|  640C05| 526005  640005| 6300 0S| 610605
antrol [BUT2SC) BOCOS|  SROCOS|  SIC0S|  6.00C0S|  SEOCOS| 5.90605)
ontrol (DUT2SD] BSCOS|  AC0E0S 38se0s|  dsores|  39000s| 3.70€ o5
DUTLA
oUTLE
ouT1C
ouT1D
DUTZA
ouTZR
ouTZC
ouTID
DUTIA

5.518-03) AT 211804

-5, 605 SLIES| 10805
-5.32¢-08| LK 320008
201803 AOE-06]  -L50E-05

-0 24061 1.06E-

1SE07] 40006 -1A1E-
EETE T LT
LOSE-OS|  A00E-08  -1.15E-
STATE0S|  AEOEN  9.73F-
TAGE-0S|  LOCE-0B  -1.80E-
1.14E-0¢ 1OTEDA asiE-
Sasros] a6 860

g
g
.
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2
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EE
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Asl-05)  2a7E-08] 1405 A0S 40008 3.38E-05)

Control +33/90 LOAL-04 LO1E-04)  LOM-04| 103004 LO2E-04 L02E-04)
Control -35/%0 LBM-04| 175604 -1mif-04|  -rmacos] oo -1reeod)
[+Zantrol Error Dar LES-05 1GOE-05| LGAE-05 L0005 150008 1roc-os)
-cortrol trror Bar -9.7s0-05|  mroe0n]  -saaE-0s -9, TOL-05/ S.B0L-05  -5.60E-05

apsEos|  4STE0S  sMIE0s|  7siecs| eaeeos|  s.sceos)
T T -EE-BE
Lase0d]  1seE0a]  208608]  a7eE08| 33304 353609
1086-0¢|  126E04]  260e08] 337608 aseeo4| 3704

8.658-0%) 9.24E-05 1O3E-D4
-1.BAE-05) BAE-05 420603
unbiased 3td Dew 40500 05
Unbiased +99/90 1.068-04) n
unbiased -39/90 -LANE-04]
[+unbilased Error Bar 1.326-04
-unbiased trror ar 6ostos|  rasecs|  67seos|  casecs|  7or0s|  raseos
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Table 6. Input offset voltage values with application-specific supply voltages

Tatal lanizing Dot

Vekage

ProRad | ?Shradisi) | SOkradisi) | 75 krad(si) | 100 krad(si) | 125 kradisi) |

Control [oUT244) 5.00-05 sa0e05]  Sooeos|  asoros|  sooeos| s.ooeos)

Control [DUT248) 1106-05]  L0E-05]  100E05|  1108-05]  L106-05]  1.106-05)

Contrel [pUT24c) 2.406.05 2.308-05) -n:{g-msz-gm

Control (DUT24D) 110605]  110E-05| 110605

msiourn | el el sien| el iweel uen

Control [DUT258) 1.108-05 110E-05) J0E-05 1.1m:

[Control [pUT25C 1.00¢-05 1I0E-05] 130605

Control [DUT250) 1.00:-05 _-!EE-EEEE_
1.106-05 1.10E-05] 1. 20605 LO0E-05[  LI0E-05|  1.00E-05)
110505 1A0E-05| 130605  LOOEOS|  1.106-06] 1.006-05)
1.306-04 L13E-4) 1.01E-04 B20E-05|  T40E-05|  4.B0E-05)
110605 1a0E-08] 110605 LO0E-03] 110E0]  1.006-03)
A4.00-05 | L.OGE-05! 1.006-05 11005/ LOoE-08|  1.006-05]
110605 110605 190605 100605  LI0E-05|  1.00E-03)
2.300-05 110005  100e08|  1ooros|  wooc-os|  1.00e-os)
3.30i 05 saoe0s|  veoeos|  aooros|  sooios| 1006 0]
2.80:-05 180E05|  1o0e0s|  1o0e0s| wooe0s|  1.00e-0s)
1,107-05 1.10F 05| 1.390F-05 1 10605 s t0F0R| 10060
BA0E-05| T.A0F 05| . 2E 015 5 OO 015 430F06]  2.806-05]
2.00E-05 1a0605]  vooe-0s|  1ooe-os|  iooe-0s|  1.006-0s)
1,00£-05 LOOE-0S|  100E08|  110608] w0006  1.006-05)
6.80E-05 150!:415
1.00E-05 1.10E-05|
1.108-05 . 10E-05/ 100E-05) 1.00E-05

B.80£-05 5 B0E 05| _———
S.60E-05

A0E-05]  S.J0EDS|  630E0S|  5.70E-05|  4.40E-05)

7.206-05 10605 3.70E0S| 180605  1.0GE-05]  9.00€-0f
S.00E-05

30E-05|
[ voveos)

510605

350605 150605 100605 1.00E-05
1.10-05 | 1.10E-05] 1.106-05 11005/ LicE-08)  1.006-05]
110505 vaceos|  vaoeos|  wooeos|  sooeos|  1.00e-os)
1.700-05 L0005  1a0608|  1ooros|  wooc-os|  1.00e-os)
4,000.05 220005 veocos|  aooros|  sooros| 1006 os)
18005 LO0E0S|  1o0e0s|  1oo0eos|  wooeos|  1.00e-os)
1.00i-05 sa0i05]  veoeos|  aooi-os|  sooios|  1.006-0)
1.00¢-05 LAE0S|  1a0E08|  100f0s|  vo0f06|  1.006-05)
5.208-05 3.70e05]  230605] 130605  1ooe-0s]  1.006-0s)
360805 3.406-05|  3.60608|  240605] 400606  6.006-05)
2.80¢-05 1a0E05]  1awe0s|  1t0e-0s]  sooe-0s|  1.006-0s)
1.10£-05 LI0E0S|  130B08|  110608] 100606  1.006-05)
430605 220605  100E0S| 100005  100E05|  1.00E-05)
4,00£-05 2.A0E-05)
1.00:-05 LOOE0S|  1O0E-0S| 100605  LOOE-06|  1.006-05)
1.90£-05 1.00E-05|
1.108-05 LA0E-05|  10E-0S| 100605  LOOE-06|  1.006-05)
saneos]  vaseva]  240e08]  soseos]  somos]  a71eod)
210605 | 120605 1106015 110805 L0 1.00E-05|
310805 1.40F-05| 110605 110605 1.00E-05 1.006-05
7.30¢-05 5.50E-05! 3. T0E-05 2306-08 1soe-0s|  1.006-05)
100005 110005 100005 100005 300005 1.00c 05|
15005 1.OGE 05| LO00E05|  1o0E0s| LOGE 05| 100605/
5.30-05 3a0i05]  1aweos|  atoios|  sooios|  1.006-0)
1.00-05 LOOE0S|  LOOEDS| 100605 100606
110605 1a06-05]  1306-05] 130605 100-05]  1.00E-05)
530605 3.306-05 1.00€-05)
100:05]  1a0e-0s|  vooe0s|  1ooe-0s|  1ooe-0s| 100605
64005 5.206-05|  380E-05|  2300-05] 160605  1.006-0|
380605 280608|  1s0e0s|  na0e0s|  1.106-05)
LIE05|  1I0E05| 100605  110E05| 10060
G0E-0S|  1T0E0S]  110605[  1106-06]
1.OOE-05 1.30E-05 110605 LA0E05]  1.00E-05|
I0E-05|  130E0s|  110E05| 110606 100E-0S)
1.36E-04 LI3E-04 L07E-04) LDIE-DA|  8.20E-05
110605 1. 10E-0% 110605 110605 1. 10€-05)
L.00E-05| 100K L0005 L0k | 1.00E-05|
1. 10F-05| 110605 110605 1.306-05 1.106-05
5.200-05) L00E-05

| 4aw0e0s| 250005  1.406-05)
1300 —-m——

LEOECS|  100E05|  100£05]  1o0E0s|  1.00€ o]
-E!.’E-IE!E-!EEE

130005 120005

7eoe0s|  seoeos|  asoeos|  poofos|  oa0eas)
LI0E05] 110605 110605]  Li0E-05| 1.10e-0s)
1a0e0s|  1a0e0s]  aoeos|  vaceos| a.0060s)
L10E-05] 110605 1106.05]  Li0e-0s| 1.106-0s)
1ooe0s| 100608 aooeos|  vooeos| 1.006-0s)
3.10605| | 11oe0s|  viceos| 1060
30605 LOOE0S|  100E0S|  LOOEDS| 1.00E-os)
LAEGS]  LIEDS| 110605  L10E0S| 11060y
L50E0S|  230605|  LODEOS|  LOOE0S| 10003
LIE0S]  LIEDS| 110605  L10E0S| 11060y
1B0E05|  1.00EDS|  10060S|  LooE-0s| 1.006-0s)
T.S0E-05| B, 10K S40L-05) A 30k -0 | 3. 30E-05|
Lw0E0s|  Li0e0s|  1ioeos|  Lioews|  Luoeos

450605  220605] 110005  100E-05|  1.006-05)

560605

Control average

1weos|  paweos]  voeos|  aoeos]  vioeos|  1.10e o)
110005 1.006-05
110605 110608 | vweos|  raoeos|  1aneos)
BADEOS|  SOOE05|  3ADEDS|  740E05|  LeOE0R| Lok
100805 L.OOE0S
100605 L00E0S|  1.00EDS|  100E05]  Lo0E0S] 1.00E0g|
410005 2a060s|  100608]  1ioe0s|  Looeos|  1a06os)
110605 110E-05|  130E-05)  1106-05|

110605 1.10€-05|  1.90605| 110605

A40E-05|  3.00E05]  1I0E05| 100605  LOOE-DS[  LOOE-0S
170605 130605 130605 110605]

BADEGS|  G.50E-05|  3.90E0S| 200605  LOOE-0S|  1.006-05)
100605 1306-05] 130605 110605]

100605 LOGES|  L00E0S|  100E05] L00E-0s| 100605
80505 530605  2.60E05(  1S0F0S[  LOOEOS|  L.OOE-0S

208505  2.M0€-05|  206E05| 209605  2.08-05]  2.066-03)

[Control std Dew L4605 1ATE-0S! 1A1E-05 1.43£-05]

Contret v23/50 515605 BI0E-05|  7.93E05 80405 sose0s|  soveos

Control -39/90 A.00% 05 A00E0S|  asoeos| 3seeos|  a.00e0s|  3.00e os)

[+Control Errar Bar 2.93i-05 ao0E0s|  2ea60s|  2sic0s|  rosios|  2.e46-os)

-Control Errar Bar 575606 1OOE0S|  9e3E06|  eameoel 9 7se0s| g k3e06)

3.46¢-05 2 TUE05] 240605 225608 rawes| 2 1se.os)

304605 2BAE0S|  3.74E05| 457005

118804 10504 1.17E-04

486005 50805 787605 | -13se0s]  1.266-04)

[+Baased Ervor Bar 5.51£-05 1.06E-04] 236608 2mec04]  3m3e-04f 350604

-Biased Error Bar 2.458-05 1.T1E-05! 1.40E-05 1.256-05) 1L376-05]  1.256-05|

Unbiased Average 354505 2.6TE-5] 207605] 16805 148E-05]  1.326-05)

Unblased Std Dev 03605 .SSE05]  2.00608]  169605]  1.496-05] 1.16E.05)

|U1biiud 5990 L 20E-04 BIE-05] 7.B5E-05 63605 S.60E-05|  4.53E-05)
|u~hnmc-ssm 487605 a.4sE0s|  -3.72E08] 300605
[+Unbiased Error Bar L 14E-04 L O9E -4 1.02E-04 5.02%-05!

[unbiased Ervor sar 2sacus]  1eneos] 1oseds B.80¢-06) R Er
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Table 7. Input offset current values with datasheet-specified supply voltages

Total lonid
Pt Offset Cumant Prefad —
Cortrol BUT2aA] [T I T 0 I = I = =T
Coetrol [DUT245) e 7050 281610 A0E10 926010 56810
Cortrol (pur2ac) swci]  vteeos]  oorio|  smEin  1soros|  sosg
cortrol (puT2an) amEw] 11060 aesean|  sasean  secos]  saieag
Cortrol (ouT258) st osaa] oo sesiio seeros  ssmg
Conuol (puTzsn) osri]  mosew| szt  emeao  srvew|  bssen
Control (out2sc) vazei] o] roweio]  ssweao]  poos] sl
Cortrol (BUT2SD] 610 10103 726010 5ateap  iewos| s

7.096-10]  8526-10]  SO7E-10] 452610 4.57E10]  2.53E-10f
3.55600]  7.40€0]  a34610]  183€10) 238610  170€-10f
772600]  Aueao]  63or-t0]  3oaf-10] 515610 1 0s-10]
820610 92:€10] 67oewo]  4see10]  578E10] 213 wf
7aze10]  1a7e0]  155€-09]  1.90E09]  2.656.09]  241E-09)
| saneiw| esel0]  diseos]  s9ae-f
-IE!EI

s e
8.69E-101 9.B2E-10] 5.11E-10/ 1.07€-09

| vomio|  cowio  seieto]  4sseia]
L2089 25008 1ace-og)
| rsean  soee0| o7l
a71E10]  9.79610]  #4s€10]  6aded0]  voaeos] s sseof
ae10]  10s€09]  Geob-10]  aswedo]  7iseso|  a9ee-of
7a2610] aaden]  adseln]  46aE10)  7aVE0]  36eE-1o)
768E-10]  9a7ean]  as7E-10]  7EIE10] 115609 7.26E-10)
SEEA0]  LDIE-DS|  BESEA0[  G.52EM0)  L36609] 110609
824610  9.266-10]  687E10] 515610 620610  341€-10f
750610 800F-10]  seof-io]  aserto]  6soE-10]  3046-10]
Sesean)  720610]  28i0] reiedn]  veseis|  7ace-f
674610 sa0es0]  esacio]  sasedo]  sraesn]  54se-10]
7486-10) 7a2e0]  6746-10]  4.S1610) d66L10)  3516-10)
sorero]  2oses]  ruien]  seseln] 32660 aee-10)
742640)  677E-10]  SS3E-0[  3SEd0]  373610]  4.106-10f
725630]  705600]  S67E10]  4a0E10]  3.30E1]  6ste]
802610 7s3-10]  saze-tof  saseto]  zemetn]  2626-10)
v-n’E-m
5.96010] 4820 10) | eswo  rosco]  eocc
632610  654610]  A2ib-10]  Seseio]  4.e3610] 46310
832600 esbe0]  easeln]  saseo]  sask1o]  2os-f
7-!!E-10 SBAEL0| 425610  400E11] 11061
657610 7.93E-10]  &6SE0[  8.19E10)  a.95610( 5 35-10f

651610 8.116-10]  802610] 523610 269E10]  1156-1q)
#.00E-10) 6.74600) S a0e.10] 42560)  rsoean] e

s27i10]  eoacao]  7oe-to]  aae0]  a74it0]  3106-10]
Bosb10]  es76-10|  vis609] L0905 106009  114e-0o)
ol geseds|  saseol  sawelo]  eselol  sosE)
B14E10]  7O0E-10| 530610  4SIEA0| R056-10|  24se-lf
7.50610]  6BSE-10[  7.08610]  5.36610]  3.17€:10[ 355610
7a76-10]  80se-10]  6eoe-10|  s.a7e-10] 507610  3.9E-10)
754Ea0)  4ea0]  adekaol  7eEan]  enaede] 7306
48610 7.336-10]  aceito] 672610  6.716-10(  5856.10)
albi0)  706e-0|  7es-0l 35010 3a2610|  dos-u)
96| 77300  Ra-0]  4MEW 99310 497
E10[  7.46E:00] 73310  4.7€10]  9.95610]  65%-10]
. S6E-10) 8.82 10 4.54E-10) mm:—m
9.12€-10 9.13E-10} G.B7E-10] LSTE-10] G.B5E-10] 3.23€-10)
7earanl  matetol  Fowso]  33or10]  aesiin] 3 sceni)
820610 jae10|  6aeEi0]  27ei0|  eeseo] 347 wf
scet0]  82se0]  s7eo]  331€10]  7.896-10]  245€-10]
solb0] 910610 m-m
8.28610] 851610  &056.10[  4.30€10]  7.466-10]  3.30€-10]
S v B e “‘
8.86€-10 8.48E-10] 6A3E-10] 215610/ 5.43¢-10]
apean] 7810 6 sertof -nm
9.4E10]  ja1e10|  63eE10]  LaoEi0] 43060  1uee )
7.375-1:1 GATE- \D
mm

610]  814E-10]  5.936-10]

06E-10]  7.38E-10|

7€) -m-zma
8396-10] 807610 7.206-10]

. | 2s5e-10]
8a7E10] 878610 am w Looen  ageean] 25t

20€-10) 8.526-10]

0] 9.3se-10]
S7E10[ 933610 6.24E-10]
S1E10[ 965610 B97E-10]
42610]  aseE0]  asaeo]
6.63F-10]  6.50F-10]  2.03F-10] X
8.30€10 0 NE 10
777010 961610 -!zm-mn
7s1e10]  Lo7e-os|  esielo]  7aoe10]  sane10]  7éeel
820 9ame]  syzp]  saseo]  saseio]  1saef
BE0E10)  910E10]  440e-10]  A7IE0)  B60EL] 20611
80610 1ae0s]  esean]  raseao]  73sea0] sl
817610 9236-10]  G04E-10]  a44E-10]  3.096-10] 3 66E-1q)
734610 7aseao]  2a7e10]  1sse0]  esoen]|  113e0)
socto]  ooscio]  ssario|  sawcao]  aserio]  asaof
saset0]  so7en0]  asoeio]  seseao]  ag7io]  saef
saeau] ssak]  3siedn]  soven]  zevkn| a9t
BS0E10] 777600  S266-10]  4.4DE-10] 109610  5.006-12]
so0et0]  s77ea0]  agn]  se7ea0]  rsokan]  vacen)
822610 7mee0] 33|  3.7e-10]  67oidt]  1056-1q)
s3ea0]  7asea0|  assean]  amean  107e10]  soce]
749610 820610  eaorip]  soanao]  a7orto] 473 -10]
soret0]  sseeo]  saew]  aeseao]  aoeio]  3ssef
set0]  sozean]  amoein]  zeseao]  ssoen]  sseen)
250608 250e08]  250608[  2.50608] 250608  2.S0€-a|

Contral Average 7.09610]  9.62€-10]  803£10] 618610 107609  57eEa0)
Control 5td Dev 9.49F-11]  140F-10]  694E-1]  a7EA1] 127610 3811
Control +59/90 10608]  1see0s|  Loe0s|  masedo]  1see0o|  7.37E0)
Contrel -93/%0 ASE40] 383630 sasti0]  4.22010) 54000 #19€-30)
[+Control trror Bar 4 -!zm:—
Contrl Ermer Bar S36-10]  7.056-10] [ smen  s2ee10]  ss7E-1)
) BT £ M

LOE08] 220610 uu: 1n 339610 570010 488610

3.73-09] 375610  143606]  L60F0S| 231609 19109
497608 137608 eksea] 268610 824610 -7716-10)
GBAE0S|  3@9e10]  7.83010] L4605 190009 183609
s2set0]  119e0s]  3aceip]  si3€0]  7.0610] 5 60€-10]
8.20610] 848610  S88E.10]  3.46€.10) 462610  250€-10]
loxol ipie| orel mtn iviol soei
1.00€-09 1. 'IZE-W LﬁlE L9510/ 1.276-09 B.02E-10)
6.456-10] 577610 1eeeto]  voorn]  3asiin]  -3ooe-o)
96611  266e10] 200610]  3.73€10]  537610] 498 1]
180e10]  239€-10]  3mieo]  3ase1o]  a3se10]  24se)
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Table 8. Input offset current values with application-specific supply voltages

rrent Tatal lanizing Do
Pro-Rad | 26 krad(si) | SOkrad(S) | 75 krad(si) | 100 brad(si) | 125 kradisi) |

Control [BUT244) -B.58E- 10 -6.49F-10) TAE0]  B92E10]  -667Fa0]  5.a86-10]
Control [DUT288) -BOTEA0|  7.0BE-10]  784E0] 7.00E10]  7.326-10] 559610
[Contrel (DUT23C) SATE -z:m-mm-m
Control (DUT24D) -5.08E 1n
Contrel (DUT254) -B.16£-10) ME
Control (DUT258) -6.706-10
Control [2UT25¢) -£896-10]  -6.65E-10]
[Contral [BUT250) ESEE10]  6.30E-10

7.256-10  -6.086-10]

2.37620] 5.a36-10]

505609 7.04E-10

E13E10] 730600 637E10]  -3.99610]

6410 aoueos|  eseos|  2aseos|  aseos| 262609

79160 BATE-a0|  875e40]  -B2eba0]  -1056-09]  8.096-10)

738010 7aecao]  asieao]  awsewo]  dastn]  vesel
| __ssaca0]  esaiio] 755610

| __oseea0]  -1166-09]
~G.08E- _-IEEEJ_
ED4E- -m-xm-nm
-709E-10|  7.06E-10|  -3436-10)  -3830-10]  -4.566-10]  -2.36E-10)
1845 —-xm-ﬁ:m-mm-mm
-B66L-10|  5.4SE-10)  8.98E-10)  -103t-0s| 132005  8.95E-10)
“E08E- -:;:an-mm:-man
-7.216-10]  -7asC-10|  -4sse0|  -asat-ap]  -sst-an|  -2.116-10)
7.330 mmﬂmmmﬂ
eosci0| eaeao] eesean] zmerio]  sosew] acoeil
BAN-10] 65630 6.206-10]  -4630-10]  -2E0E-0[  -1.496-10)
-RE0E10| 67010  6.67610)  S00F10]  -28sfan]  3.806-m0)
-EB5E-10] 603610 -2506-10]  -3126-10]  -1.83E-10[  -1.306-10)
660810 BSOE-10|  -154E10]  -111610]  286Ea0]  4.69E-10)
-ESGE-10] 673610 -371E-40]  -3360-10] 420611  1.506-11]
LOIE09 _-IEI{H
780610 -4.436-10 | saoen| 26061
“E.80E- —-xgm-mm-mm
634610 BME-10|  -6.I8E-10]  -403E-10]  -2.256-00[  -1.02E-10)
ST.I0610]  6ISE-10]  S.80E10]  -331610]  S.70E-11[  1.04E-10)

| -782E10[ -7016-10]  -268E-10[  -2.21E-10)
| _-aeoeao]  zeoem|  zasew|

-& 7210
-z8sE-10 __1.0sE-10)]

S.02L- _-!EEEI_
saoc 0]  6o6ca0]  ssacio]  eeacio]  eascan] s.ssc )
891610 64€30] Swe10|  443610]  rosean| 1386 10
RO7i-10] 638630 6.376-10]  -4550-10]  -1R2-10[  -1.116-10)
E64E10| 767610 | .sésta0]  Sasean]  3.9E-m0)
-6.350-10] 726610 B.82E-10]  -6920-10]  -5.216-10[  4.60E-10)
636610 B6AE-0|  7S2E10|  -585E10]  -4.68E-10]  4.01E-10)
G.06E-10| 655610 7.676-0]  -5146-10]  -34sE-an]  -2.926-10)
-7.450-10]  BFSE-10|  -758E-10]  -7816-10]  -5.706-10[  4.61E-10)

507610 9.ase30) 731610

-7.586-10) _-IE!E
733610 [ _sasen] om0 isze)
-B.00E-10) _-EEIEI

esti0] amei] s ame)
| S.02640] -5316-10] -L96E-10]  -7.106-11]
+7.906-10) [ _-rasew] -ssoeio] sseem[  9.s0e-n]

BT T) T T N 8T ) = 1) R 7 ™ I T
2gee10]  7areso] asvere]  a7ieie]  rieeao]  4s0e-w)

-R90E-10{  8.50€-10]  -5.06E-10]  -5526-10]
es7c10]  7escao]  s7seao]  asscao]  w7erao]  ssoeiy

8.78¢ 10 Sade0]  resean]  vesean| 306 of
-616i-20]  7.ase-a0]  si060]  -1a3ca0]  voseao]  2.856-10)
-BS1E10  mSoean|  -7a3ean|  Sa3ean]  aroean| 3 sen)
802610 75610 sa9e0]  -agvito]  -iseean]  e.s0e-ui
87610 702600 448610  -adsen0]  -raven|  2.006-10f
579510 -s.ose-t0]  7ese-10]  -aeei-io]  rosewn]  1.126-10f
815610 883690 637610  -as2e10]  as0em|  3.9e-10f
78T —-zzm—-mza
-7.95610] .88E-10] -Im
626010  LOJE0S|  74EA0[  63SEA0|  292640]  -3.106-M0f
878610 85560 Su1ea0[  -264bi0)  seoen|  1736-10)
73610 39640  0.00E-40[  668E0)  27340]  -1.14E-Mof
885610 635600 -643810[  -284b10)  -vesean] 10061
BT 1) I o B T ) T T [ W T ¥ S ¥ T
-288-10]  -e.e4e0]  -6s0ed0]  -s3zeo]  cazeen|  117e-w)
aaian|  6eseo|  Geseao|  dasiol  uasenn]  sxen)
520010 -e.33e0]  -7weso]  -eoveio]  seseen]  -s.aze-if
1ose00]  7seean|  esoenn|  ae3ean]  3aean]  2.o4e o)
GAB-10] 477630 6.046-10]  -466i-10]  -1.200-a0]  2.706-11]
6.13£-10) 246610 -6.86E-10] .mn-m 65,44 10)
-5,025-10) 432610 274610
507610 6.7iE0|  -373ea0]  -2e0610]  reoen|  1éie-i0f
520610 70710 -6st6-0]  -672e-10]  sose-10]  -4.406-10f
-BS6E10|  -G.EOE-I0| 539610 5016100 474620 4416-10)
622610 0910 -44set0]  353e10]  7.scEa1|  3.27E-aq)
|__-6ase-20]  .516¢-10]

-L.04E09 -LBOE-10[  1.49E-10)
-5.41E-10] | 63810 -40se10]  -Lase-10]  1.38E-1qf
EATE1D) LOBE-10[ 3.26€-10]
-B.00E-10] | Sesea0] -431e10]  -163E-10[ 180611
5.865-10) -;mm-mm

-5.43E-10 L BAE-10) _ -3.57E-10)

-£.545-10) -nat 10]  -iasean]  6.006-13
[Contret Average -2935-10] __6.826-10]
Control 5td Dev A.67L-11 451611 -I:m!-mm-mn
Contret v23/50 -6.995-10) | __-sastp] s3sen]  3s7e-of
Control -39/90 1.09: 09 | meoean] aoiean| 757 of
[+Control Errar Bar 7.60i-11 m-ﬂﬂ-ﬂiﬂ
-controd Errar Bar 1 3!E

6. 26E-10) aE -mﬂ
6.26E- —-:m-m—-z?ﬂ;m
193 -mm—-n?.m-mm
265609 vosers]  -1s3e00]  -17ei0s|  raseos]  -2.036-09)

2.206-10] _-IE{EI s.07e10[  8.726-10]
-Biased Error Bar azeoal  aese)  9aset0]  1soeos]  2316-08)  2.36-9)
Unbiased Average B616-10]  7.656-10]  -6336-10] 486610  -1.036-10|

7asen[  1a3€0[  1.20610] 168610
-6S5E-10{  BEE-1D]  -3.02E-10] 196611
1.07609]  1.166-09]  -9.65E-10]  -9516-10]

1266100 SASE-10[ 260E-00[  343E-10)

220000 zosew] zeseno] 32me0]
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Table 9. Input bias current values with datasheet-specified supply voltages

Total lenisd Do

Pt Bas Current Prerad
Control {DUT248) 1.06E-08]
Contral (DuT228) 105608 102608 10sE08]  L0SE08]  1.02608]  10%Ecy
control (DUT24C) 1.01E-08
Control {DUT280) 1oSeos]  10sE0s|  1neros]  Loseos  103eos|  10secs
Cantral (DUT25A) 130608 108i0s|  10or08]  1.a0r08]  1.080.08] 10063
control {puT250) 1.08E-08
Control (puT25C) LooEos]  10sE-0s|  Lose0s|  Lost0s]  1.04608]  1L0sE-cy
Control {DUT25D) 1.13E-08
cuT1A 9.31E-09]  154E-08]  206E-08]  2.076-08  3.426-08]  4.106-CH)
oumis 1oeos]  a7eeos]  aaseos|  saseos] aadcos] sy
puTic 147508 17308 290F08]  0F0R| 177i-08] 4 sie-cd)
ouTio mh‘n 22008  3k0s]  seseos] 4.2 osf
cutza 104608 170608 227608 3.a86.08]  3.26.08] 4340l
outze unwv
ouTzc LOSECE| 173608 230E-08] 331608 3.97608] 453608
s Cicol —towcal oo iuecol swcod e
outsa 101608 18eE08| 247608  3ase08  3.9ak08]  a70ecs
puTse torioR] | oum0R]  3atw08] w708 465608
puTsc toseos]  L7eos|  2aseos]  sase0s]  sascos|  asoe o
BN 1.09E-08]  182E-08| 241608  3.446.08]  3.92608]  4706-C3)
outaa umwv
butas LUE08] 18308 241608 3.44608]  3.92608]  a6eecy
outac LOSE-08|  L7IE-DR| 228608 327608 3.726-08] 44460
outan 1008 181e08]  230e08]  sa1e08  eoe0s|  aesecs
buTsa 101F-08]  1RGE-0R|  24SE-08]  3.50F08]  3.07i-08] 4 77e-c8)
outse 15e08)  1oae0s|  asse0s]  seeos  aeeos|  a9secs
outse 1.08E08] 181608 209008 3.420.08]  3.890.08] 465603
ouTso 16e-08]  1o16-0s| 252608  %.eor0s  dostos|  assecs
B LOGE0S]| 177608 23308 3.34608]  3.816.08]  4s6E-c3
ouee 9.6SE-08]  172E-08]  2296-08[  3.326-08]  3.816-08| 4 .5eE-Cal
outsc 1008 17ie08]  236e08]  sa1e08  3.o0608]  aesecs
ouen 1ISE-08|  154F-08]  255F-08]  3.GE-0R  4.15C-08] 4 9RE-0H)
puTisa 1-00508 270608 3ask0s|  s9se0s]  d.a7.os)
cuTiss 119608 1806-08] 295608 3.476.08]  4.336.08]  4ase-oal
ouTisc Li6eo8]  L7seos|  amveos|  sast0s  aicos| 4726
buTi3o Laseos]  Lsoeos|  2u0e0s]  sat0s]  agctos| 4y
ouTian 1.03E-08]  LBOE-DE|  267E-08]  3.ASE0B  3.050-08]  4.456-0)
buTias 98300 158e08]  a6se08]  .a7e08]  3.096.08]  4siecal
butiac 949608 1526-08]  2506-08[  3.00E-08]  3.876-08] 4 36E-Cd)
puTian 1owe08]  1see0s|  261e08]  s0oe0s]  aaseos| 4 34ecs
outisa 13c08] 173608 2eec08]  3.07008] 420008 4700 G
ouTise Looe-os]  16at-os|  26se08] %2608 astos| 4 s7eos
buTise Loseos]  Lsheos|  2sse0s|  sstos]  so7eos| a2y
ouTiso 1-18H8
DuTien 93E o] 150608  asee0s[ sose0s] aeat0s] sl
ouT168 1.026-08] 162608 274608  3.25008]  4.076-08] 4 56E-cH
puTise asEoa]  157e08]  2esens]  aiseos]  304b0a] a3 .osl
outisn 977600 156608] 26708  3.186.08]  3.001.08] 450604
puTiza Looe-os]  1oat-os|  2cseos]  saseos  doctos|  adseos
outizs L0Eos]  LesE0s| 2508 329608 404608 askEcy
ouTi7c LOSE-08|  LR3E-DE|  260E0B|  3.A760B  3.950-08] 44360
ouTi7o 10SE08] 167608 276608 3.05608] 408608 4seecs
buTisa LO7E-08] 16308 267E-08]  3.14608]  3.926-08] a.406-ca
puT1ss 1ofeos]  veSeos|  29seos] e8| aoseos| s s
outisc 1050 08] 162008 267608  3.15008]  3.060.08] 44454
puTiso Lafeos]  L7ieos|  2soros]  s40008 a4t a7secs
buT7A L01E-08]  L56E-Ds|  LESEOS] 253608 270E-08] 3 1eeci
ouT7E 113608 160E-08|  16eE08] 264608 284608 336603
v Lol il iovod secol suco saicas
ouTID 104608 162608 1ove0s|  reseos]  reseos| 3 3eecs
pUTRA 1.09F-0]  153F-08|  1REFOR|  2.49F0R]  2667-08] 314508
cuTss 1a3e08]  1sieos|  ioseos]  aeoe0s  asoeos| 327 o
cuTsc 1.0GE08] 151608 1m7E-08] 242608 2.62608]  3.07E-Ca)
[EVIET) Laseos]  Lostos|  svsios|  agoeos]  restos|  saseo
buTIA LO9E08] 157608 L7E08|  254608] 272608 321608
vt Ll iotol ticisl ruco scal ok
putsc 106E 08| 152608 1ese0s|  rase0s  2eae0s|  3o0secs
puTIn 1RF-0R]  16AF-0R|  20SF08]  2.7W0R| 2.061-08]  346E-cf)
oUTL0A toweos]  1aeos|  veseos]  2ose0s] ascos|  2see o
cuTios 109E08]  168E-08| 207608 274608 2.926.08] 345603
BT Laokos]  LeAt-os|  lwebos|  sestos  roocos| 5o
DUT100 LI0E08]  1SSE-08|  Le6E08| 251608 270608 315603
CUTLIA LOSE-08|  LS1E-DR|  L79E-08| 243608 2.60E-08] 3090
puTLE 1o8E08]  1sse0s|  1eseos| 250608 270608 3asecy
puT1IC 101F-08]  158E-08|  160F08] 25408 2.750-08] 3 24F-c8)
DUTIID Loseos]  Lseeos|  1eveos| 2508 273e0s] 32iecs
ouTizA 1.08E08] 157608 1B6C0B| 252008 2.690-08] 31903
buTi2e Loseos]  Lsse-os|  Lmetos| 245008 nestos|  3a7ecs
puT12C LO9E-08] 161608 16E08| 257608 278608 326603
CUT120 112E-08]  LE2E-DR|  19SE-08| 26008 2.826-08] 33060
DUT1SA 109608 141608 a0se0s|  23se08  2sct0s|  3aeecy
pUT198 1.05F-08]  135F-08|  1o0F-08]  2.28F08]  2.72¢-08]  301E-08)
puT1SC Looeos]  13ie0s|  veseos] 2608 deseos| 294ecs
cuT190 139c08]  asscos|  22ec08] 259008 3.00008] 3430 ca)
oUT204 Loseos]  1aie-os|  ooseos] 205008 aastos|  32cecs
puT208 1azeos]  Laseos|  2use0s]  rastws]  29aeos| a2y
buT20C 1-10H8
ouT200 1ISE08| 150608 227608 255608 s.05608] 3 .406-o8)
DUT2IA 1.09E-08] 141608 2066-08]  2.35608]  2.816-08] 311608
puT218 1ue08]  1aseos|  2ue0s]  2atens  2s7eos|  3asecs
puT2ic 100c08] 140008 206008] 235008 20| 3aic s
ouT210 Laseos]  Laseos|  2aseos]  24se08 rsatos|  32a6ca
puT22A 9508 12ae08]  Lsetos|  2aseos|  2setos|  2see.osl
CuT228 10SE-08]  L36E-DE|  1GE0B| 227608 2.716-08] 30160
puT22C 1016 08] 131608 1oee0s] 200008 263608 2926y
buT220 995608 1316-08]  1o36-08]  2.1608]  2.66-08]  297-d)
DUT23a 1a3e08]  vaseos|  gaseos]  saeos  eseos| 3106
cuTass 1005 08] 140608 207608 2350108 282008 312604
puT23c 1azeo8]  vedcos|  2ase0s] 242008 aa7eos|  32cecs
cuT230 118608 1sze0s| 221608 zsiE0s  z9seos
Specification Maximum 250607 250607 250607]  2.50607] 250607 250€-07)
Control Average 107608] 105608 Lo6e0s]  Lo7e0s 105608 107Ecy
[Control 51d Dev ASTEAQ]  36AE-10]  372E-10]  358FAD] 375610 354E-10)
Control +59/90 1226 08]  120e08)  122e0s]  Laeos 1ocos| 1216y
Contrel -93/%0 919603 8sses]  ooscwe|  9.19609]  moor0d] 91909
[+Control trror Bar 110808
[ -Cantral Errer Bar LOIEOS] 986605  9.5E05]  LOOE0S]  9.80E09]  1OCE-CH

T e W T

8.27E-10] 1.12E-09) 2.14E-09] L.6OE-09] 1.796-09 1 8EE-09|

10608 1aie0s| ko8] aoseos  asoros]  soseos

847608 1956-08]  1oar-08] 285008 344608 4.056-0d)

aaseos]  2a0e09]  adros|  dascos]  aact0s]  41aeool

L84 09] 233605  467E09] 339609  5.14609]  473E09)

102608 1S0E-08|  LO7E08] 246608 278608 318y

Lol ol rowod ameos suco ecas

152608 1e0e0s| 23308 2ese0s 316608 36060

709608 120r08]  16160R]  209r-08] 24008 2 77%-oal

sooe0a] 1oseco]  asseos]  ameoo]  aaze00] 274 oof

162600 2s56E09]  2oE09]  3.32609]  3.4e609]  321E09)
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Table 10. Input bias current values with application-specific supply voltages

Tatal lanizing Dot

Pt Blas Curmant Profiad | 25 bradisil | Sokradis) | 75 krad(si) | 100 krad(si) | 125 krad(si) |
Control [oUT2aA] 12508 13608 175k08] 175t.0e] -1oseoa] .1.pae.col
Contral (DUT248) “123r0s] __tmece] -123e08| -1zsos]  1osios| -123e-0a)
Cantrol [pUTz2ac] “18t08
Control [DUT24D)] “1230s] _tmece] -113608] -1730s]  i230s| -123e-0a)

Control [BUT254)
|Control [BUT258)
Control [DUT25C

Control [DUT250) .
-L1DE-08]  -1.BIE-0| -EIE!_
-1.285.08
-AATE0B|  -2.03E-08|

-120608  -LovE-ts|  -z.88E08 321608
-v2acos]  2oocos|  2eieos]  dyocos|  4oseos|  sooeo
125608 27508

e o
137508 234608 405008 464608 551608
-10e08]  -2aseel
AIBE0A]  JAWOR|  2.7760R|  ReRi0R| _asaiom| saao
72608]  poeros]  poeeoa]  aeieos]  ssecems] s e
-1.275-08]
127508
-1.316-08] __

-4.17E-08] -ua:—ns

. -&M w -EE
14108
118508 m
3408  paeros|  aseeos|  azeios|  descoa|  5.sae-os)
126008  aoscos|  3sze0s]  3eeroe[  4eoros| s.19c s
138208
334508
37508 mammma
121508
.m—os E oﬁE—Da -35&:—0& -t.sa:—ns s 17E-oa
118508
131608
124508
19508 LBAE08
135608 209608
11608
2008 asrevs]  aoveos]  smeos]  arves]  s.3veos]
Lieios|  desevs|  adoeos|  cssowos|  deseos|  s.2eos)
115608 vesets|  -3.aseos[  -3yseos]  47iecs| 5.33e-csf
oo
1.291.08 3770 08 4.69€ 08} 5,276 04
1,265 08
-a7i-08]  vesios| 3608  -3saios]  a7eios] s 6o
24508  1ooetsl  dodeos|  3estos|  4sseos] s 12e.0s)
1.25E08
123508
135608
1.29E-08
131508
126608
134508
1.265-08| 47908
1.735.08]__ -1.90E08
1.235.08| A77E08
3608 LwsEls
L2oi08|  Aeacvs|  aoseos|  sssius|  nateos| s deos)
-121608]  -17se-0e[  -2i3608]  -3336.08]  -34E-0e[  3.sse-od]
124608 -mm
136008 aoeccs|  zetcos]  zooroe[  aseros| 4.04c s
1.moa 267608 300608 3396 o
137108 OSE0B| __2.096-08 _ -3150.08 _1.556-08| 401608
134508
1.29E-08
123508
1.276-08
-1.295-08
127608
175608 18308
-1.23E08
-1.265-08
-1.29E-08
2708 vesets|  -23veos|  -2vaeoe]  aasecs] 39560
. 245-08) -l_ba.-ms 265008 -%asE-o8| -3.67E-08
17508 _56E-08| __-2.14E08 Mew -2w 8| -S-IRE-N 3,82 08|
Lapi-os|  umweos|  asseos|  2octos|  vseeos|  3.c0e-os)
-1.25508 m
130008]  arsecs|  2adeos|  2soeos|  aasecs] 3. os)
-1.26i-08]  vesi0g|  2aoe-08] 27708 naoi-os|  -3.sse-usf
32608
1.276-08
-1.295-08
.256-08)
131608 LT4E8 _
113608 -l-ir‘-i-ﬂB
-1.23E08
-1L1BE-08 m

-1.58E 08|

“L1BE08

132608

12708 iesete|  -pazecs]  -27ie0s]  -3.ase-e]

-1.306-08 9608 -3.336-08]

36508 79E08| 236608 soe08] 34208

[Contret Average 25608 -nﬁ-w -EE-EE
Control St Dev nu-m s m
[Control +33/90 -1.095-08 mEcs] 109008
Control -35/50 140508 -!m-:nm-!m
[+Control Error Bar eesi-10|  e7oi-0|  eedt0]  eesi-io]  erw-an]  e.676-10)
-Cantrol Error Bar 287000 vesean|  3eean|  sonean] resean]  3o7e-i0)

+1.256.08

767610 1a7e0s]  2.7e00]  17360s]  vevE-0s]  1.08E-09)
104608
-1.466-08]  2.336-08]  -361608]  -a3ec0s[  saz6-08] 5.88e-0g)
151609 _-!'EI!EI_-!EE

-Biased Error Bar 221509 zmm
Unbiased Average areos] e 2 nE

55360 1. ne-w _-!H!EI
108  AAGE-0E|  1%OE08| 241008 -2.926-08]  -3.33E-08)
143608

1376-00]  248E-05]  270E00[  3SBE-05[  RA3E-09]  3.826-09)

585610] 209609
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Table 11. Minimum input voltage range values with datasheet-specified supply voltages

Input Voltags Rangs Total Ieniting Dose
Minimum
[Control (DUT244) -14.70 -14.70] -14.70)
Control (DUT248) “14.70. -12,70} =14.70)
Control (DUT2AC) 1470 -14.70] -14.70)
| Contral (DUT24D) - 1470, ~18.710] -14.70]
Cantrol (DUT2SA) -qu 14.70 14.70)
| Contral (DUT250) -14.70] -14.70. -14. 7]
| Control (DUTZS5C) =14.70| ~14.70 ~14. 70|
Control (DUT250) -14.70 -14.70 -14.70)
-14.70) 1470 -14.70)
“14.70] -14.70 ~14.70)
-14.70| -14.70 -14, 70|
14.70) 14.70. 14. 70}
2470 14.70 -18.70)
-14. 70| -14.00 -14. )
14,70} -14.70; -14, 70}
-14.70) -14.70] -14.70)
=14.70} -14.70. -14, 70}
-14.70| -14.70 -14, 70|
14.70) 14.70. A 14. 70}
-14.70) -14.70 -u.EI -14.74)
-14. 70| -14.00 -14. 70 -14. )
-14.70 -14.70 -:a.q -14.70)
-14.70) -14.70 -14.70] -14.70)
14,70} -14.70 -12,70] -14.70)
-14.70) -14.70 -14.70] -14.70)
-14.70) 1430 -16.70] 187
-24.70 -14.70 Il”ll -14.70)
-14.70) -1 -14.70 14,70} -14.70)
-14.70 - -14.70 -:a.q -14.70)
-14.70) -1 -14.70 -14.70] -14.70)
14,70} -3 -14.70 -12,70] -14.70)
-14.70) -14.70) -14.70 -14.70] -14.70)
-14.70) -14.70] 1430 -16.70] 187
.|4_q -14.70) -14.70 -u.EI -14.74)
-14.70) -14.70] -14.70 -14.70] -14.70)
-14.70) -14.10) -14./0 -:a.q -13. 70
-14.70) -14.70 -14.70] -14.70)
“14.70. -12,70] -14.70)
1470 -14.70] -14.70)
1430, -1¢.70] -18. 7]
14.70 u.ﬂl 14,70
1470 -14.70] -14.70)
-14./0 -:a.q -13. 70
1470 -14.70] -14.70)
“14.70. -12,70] -14.70)
1470 -14.70] -14.70)
1470 -12.70] 187
14.70 -14,.70) -18.79)
1470, o] -14.70)

-14.70 Y
1470 -14.70)
“14.70. =14.70)
1470 -14.70)
-14.70) 1470 187
-14.70) -14.7 14.70)
-14. 70| -14.71 -14. 70]
-14.70) -14.70)
-14.70] -14.70)
-14.70) -14.70)
-14.70] ~14.70)
-14. 70 -14, 70|
14.70) 14. 70}
-14.70) -18.70)
-14. 70} -14. )
-14.70] -14.70)
-14.70) -14.70)
-14.70] ~14.70)
-14. 70 -14, 70|
14.70) 14. 70}
-14.70) -18.70)
-14. 70} 3 -14. )
-14.70) -14.70 -:a.q -14.70)
-14.70) 1470 -14.70] -14.70)
“14.70] -14.70 -12,70] -14.70)
-14.70) -14.70) 1470 -14.70] -14.70)
-14.70) -14.70] 1430, -16.70] 187
-24.70 - -14.70 Il”ll -14.70)
-14.70) -1 1470, 14,70} -14.70)
-14.70 - -14.70 -:a.q -14.70)
-14.70) -1 1470 -14.70] -14.70)
“14.70] -3 -14.70 -12,70] -14.70)
-14.70) -14.70) 1470 -14.70] -14.70)
-14.70) -14.70] 1430, -16.70] 187
lxq 14.70) u.EI 18.70
-14.70) -14.70] 1470 -14.70] -14.70)
-14.70) -14.10) -14./0 -:a.q -13. 70
-14.70) -14.70] 1470 -14.70] -14.70)
-14.70] “14.70. -18.7
1470 -14.70] -14.70)

~14.70, -14. 70/ -14.70f
14.70 12,
-14.70, -14. 71
14,40 -14,
-14.70, -14.71

HEIEIEH
=
E]

3z
(5
3

“14.70. -12,70] -14.70)
1470 -14.70] -14.70
1470 -12.70] -14.70)
-14.70/

control Average
[Control 51d Dev
[Control +39/90
[Control -33/%0
[+Control trror Bar
-Control Errer gar

+Unbiased Error Bar
-unbtased Error Bar
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Table 12. Maximum input voltage range values with datasheet-specified supply voltages

Input Voltags Rangs Total lonising Dose.
Maxirmum Pre-Rad
Control (DUT244]) 13.95) 14.00} 14.00] 14.00. 14,00 14.00}
Control (DUT248) 1355 14,00
| Control (DUT24C) 13.95) 14.00]
| Contral (DUT24D) 13.65) 14.00)
Contrel (DUT25A) 13.95] 14.00]

| Contral (DUT250) 14.00) 14.00)

Contrl (DUTZSC) 13,95 14.00

| Control (DUT250]) 13.95) 14.00|

14.00)

14.00}

14.00}

[Contrel Average 13,54 14.00)
| Control $1d Dev 0.0 0.00]
[Control +38,/80 14,03 1400
[Control -99/30 13.69) 14.00)
[+Control trror Bar o.01) 0.00)
-Contral Error Bar 0.0 0.00]

14.03) 14.00]
13.06 14.00
.00 0.00
0.05 0.0
14,00 14.00

14,00 14.00
14 00 1400

+Unbissed Eror Bar 0.00} 0.00}
-unbtased Esror Bar 0.00] 0.00)
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Table 13. Maximum input voltage range values with application-specific supply voltages

Input Voitage Rangs Tatal lanizing Dot
|Mm-n Proiad | 25krad(si) | Sokradisi) | 75 krad(si) | 100 kradisi) | 125 kradisi) |
Control [BUT244) 14.00) 14,00} 14.00] 14.00] 14.00| 14,0)
Control (DUT248) 14.00] 14.00) 14,00/ 14.00] 1400, 14.00)
| Control [DUT24C) 14.00 14.00 14,00 14.00 14.00 14,00
Control (DUT240) 14.20/ 14.20) 14.20] 14,20 14.20) 14.20)
Control [BUT254) 14.00 14,00 14.00 14.00 14,00
Control (BUT258) 14.00) 14.00| 14.00] 14.00) 14.00)
| Contrel [DUT25C) 14.00) 14,00 14,00 14.00)
[Control [BUT250) 14.20) 14.20| 14.20) 14.20)
DUT1A 14.00) 14.00] 14.00] 1400
|Em 14.00) 14.00] 14,00 14.00]
DuT1C 14.00) 14.00] 14.00] 1400
14.20) 14,20 14,20 14.20)
14.00] 14,00/ 14,00} 14.00]
14.00) 14.00] 14,00, 1400,
14.00] 14,00/ 14,00} 14.00]
14.30) 14.20] 14.20] 14.20)
14.00) 14.00] 14.00) 14.00)
1400 14,00 14,00 1400}
14.00] 14,00 14,00} 14.00]
14.20) 14.20] 14,20 14.20)
14.00) 14.00] 14.00| 14.00|
14.00) 14,00/ 14.00] 1400,
14.00) 14,00 14,00 14.00)
14.20) 14.20| 14,20 14.20)
14.00 14,00 14.00 24,00
14.00) 14.00] 14.00] 1400
14.00 14,00 14.00 24,00
14.20) 14.20] 14,20 14.20)
14.00 14,00/ 1.0
1400 14.00] 1400
14.00 14,00 14.00|
14.20) 14.20] 1420
14.00] 14.00] 1400,
14.00) 14.00] 14.00) X
14.00| 14.00] 14.00| 14.00)
14.30] 14.20/ 14.20] 14,20}
14.00) 14,00/ 1400, 14.00)
14.00 14,00 14.00 14,00
14.00) 14,00/ 1400, 14.00)
14.20) 14.20] 14.20| 14.20)
14.00) 14.00] 1400, 14.00)
14.00 14,00 24,00 14.00)
14.00) 14.00] 1400 14.00)
14.20 14.20/ 14,20 14,20
14.00) 14.00] 1400 14.00)
14.00) 14,00/ 1.0 14.00)
14.00] 14,00 1400} 14,00}
14.20) 14.20] 14.20] 14.20)
14.00] 14,00/ 14.00] 14,00}
14.00] 14,00 14.00| 14.00)
14.00] 14.00/ 14.00] 14,00}
14.30, 14,30 1420 14.20)
14.00] 14,00/ 14.00] 14.00]
14.00) 14,00/ 1400, 14.00)
14.00 14,00 14.00 14,00
14.20) 14.20] 14.20) 14.20)
14.00] 14,00 1400 14.00)
14.00 14,00 14.00 14,00
14.00) 14.00] 1400, 14.00)
14.20 14.20/ 14,20 14,20
14.00) 14.00] 1400 14.00)
13.65 14,00 24,00 14.00)
14.00) 14.00] 1400 14.00)
14.20) 14.20] 14.20) 14.20)
14.00] 1400}
14.00 14.00)
1400 1400
14.20 1420
14.00) 14.00)
14.00 14.00|
14.00) 14.00)
14.20) 14.20)
14.00| 14.00|
14.00) 1400,
14.00 14.00
14.20) 14.20)
14.00) 14.00)
14.00) 1400
14.00) 14.00)
14.20) 14.20)
14.00) 14.00)
14.00] 1400}
14.00 14.00
14.20) 1420
14.00 1400,
14.00) 14.00)
14.00| 14.00)
14.30) 1420
14.00, 14.00)
14.00 14.00
14.00) 1400,
14.20) 14.20|
14.00) 14.00)
14.00) 14.00)
14.00) 1400
14.20) 14.20)
14.00) 1400
14.00) 14.00)
14.00) 1400
14.20 14.20)
Contred average 14.05 14.05,
[Control Std Dev 0.09) 0.09)
[Control +99/90 14.41 1441
[Control -39/90 13.69) 13.69|
| +Contral Errer Bar 0.15] 0.15]
-Control Ervor Bar 0.08) 0,06
14.05) 14,06
0.09) 0.09)
14.29) 14.29)
13.61] 13.61]
| +Baased Ervor Bar 0.35 0.15)
-Biased Error Bar 0.05) 0.05)
Unbiased Average 14.05) 1406 14.05)
Unbiased Std Dav 0.09 0.08 0.0
|U1biiu¢499}‘90 14.29) 14.29) 14.29)
Unbiased -99/50 13.81 13.81 13.81)
|4Unb1 d Error Bar 0.15| 0.15| 0.15]
[unbiased Emor Bar 0.10) 0.05) [
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Table 14. Common-mode rejection ratio values with datasheet-specified supply voltages

Comman-Mads Rejection
Raths 125 krad(s()
Control (DUT248) 134.31]
Control (DUT248) 114.12] 114.05 11804 113,58
Control (DUT24C) 115.17) 115.13] 11513 115.14 115.10)
|Control (DUT240) 128.07) 137.94] 12751 127.86] 177.75)
Contrel (pUT2SA) 132.90) 132.83] 133.57] 133.39) 134,41 133,21
| Control (DUT250) 120.49] 120.60] 120.79] 12077 120,84 120,59
[Contrel (puTzsc) 117.43 117.57) 117.57) 117.60 uist| iz
Control [DUT25D) 11670} 116.63) 116.70! 11662 116.68)  116.54]
115.24] 113.62] 112.94) 11211 111.46] 111,01
114.55] 113,61 113.04] 11207 1181 111, 36|
13551 177.R| 124 80| 12274 122 ?5' 171, 44]
113.93] 112.84 11251 111.83 111,38 111.03)
12291 11807 119.26] 11652 116.02
112.86] 112.08) 110.59] 10740 105. 10 104.53)
119.56] 117,22 116.34) 11548 115.23 114,67
128.08 12¢.nz 120,29 119.23
131.26] 130.38] 1£3.18] 12003 116.87 113,
124 R 119,00 118 RO 11602 115,66 |
11516} 113.92] 113.29] 11283 112.42
121.23] 124,51 127.76)
118.68] 115.08) 115.67] 11393 115.05 113.59|
11261 112.20) 111.08] 10797 106.62 105,74
1038 10esy  109.42] 10865 10837 10813
115.36) 113.54) 113.15) 11273 | a0
114.52/ 113.28] 112 84
117.29] 115.83] 11381 110,68

13122 132.16) 128.30 w1
114.22] 113.40) 11287 m.n
11653 11551 11366 11351 112,78
11261 1201 11085 11089  110.15]

114.43 113.75) 1321 uass| 1125
12561 120.54] 13688 14674 143.91]

115.65] 114.58] 11398 113,25 112,58
112.04] 111.39] 110.75. 110.52 110.38]
118.23) 116.66] 11630, 115,67 115.15)
115.9%] 114.57] 114.31 113.59 113.414
11712 115.34] 11485 107.87 106.87}
120.31 117.73] 117.15. 115.75 115.47]
116.82] 115.59| 115.04. 114,51 114,11
132.04] 127.84) 12493 123.12 121. 25|
11221 111.20] 11086 110.40 109.94]
113.45) 112.48] 11197 111.70} 111.75)
114.22] 113.08] 11263 112.18 112.02)
11115 110.52]

1574 116.33 119.12]

127.08 123.09 120.27]
13961 135.42]

152.12] 133.00)

114.09| 113.23| 113.01)

127.69) 124.37] 122.20.

115.02| 117.91 17.12 116,28 116,04}
1089 108.37) 108.21 107,84 10759
136.73] 128.08] 12527 123,13 121.78]

11055 110.04. 106.93 109, 66|
116.55] 115.52]

127.06 gl 12 )
11229 112,07 1.9
108.33 108,07 107.42]

11225 111.68 110,29 un.on
115.43 114.50 113.12 11296/

11741 111,85} 11090 106t 100,50

110.24 109.84 10899 108,76 108,06}
114.57] 113.99] 112.53 112.18 111.01)
110,23 109.85] 10884 108,63 107,93
111.52] 114.61 110,05 109,70} 108.93]
111.99| 11131 110,37 110.30 109.43|
113.87] 113.10] 11200 111.74 110.81]
115.47) 114.50) 1118 113,70} 111.75)
115.80) 114,86, 11348 ll!.lTI 111.92]
111.90] 111.15] 11001 109.90 109.09)
114.31 118,40 121r lu.w
115. 73] .

11106
1831
115.10
116.71]
117.60
113.02|
112.81
118.85
105.19] 10788 .

m.rf 111.24 110.47 110,01
122.08| 118.50)| 11698 115.47 114, 36)
1sea|  isoas[ w081 woos|  1os.es)

08,65
109.45|

130,18 1W09.71 108,99
115.67] 114.94 113.84 113.13)
134.55] 127.45. 123.88 121.73]
112.04) 11138 110.47 109.88)
110,12} 10557 .08 | 108, 5]
111,03 11032 100.62 109,33

11243} 11142 voss| 11032
10918 10868 wigs]  ored]

[Control Avarage 13220 131 ?l 132.25) 12231 132.46)

Control Std Dev 735 7.27] 7.35] 7.50 7.67 7,65
[Cantrol +39/30 15268 15231 152,72 153,43 154,20 154,04
[Cantrel -99,/%0 9173 aeof 91.79) 120 90.63 90.58|
| +Controd trror Bar 10.69] 10.72| 1031 1112 12.00}
-Contrel Errer Bar 814 5.05) 8.14) 827 33

121.45) 119.23] 118.22] 116.32) 115,96/

949 £82 9.27) 651 10.45

147,55 143.49) 143,68 134.23 12270

95.35 4.3 92.75| 9841 #7.23)

2614 3283 4,96 20,56 5113

1181 10.33 5.85] 291 11,43

116.28] 114.24] 113.23] 11198 110,58}

351 4.00) 407 317 2.49)

12712 125,34 124,51 12077 119,14 117,48

005 A4 103 14 104 .95 10319 103,63 103, 68|

+Unbiased Error Bar 11.31f 18.97| 21.31 1551 12.49 11.14)
[-Untissed Error Bar 5.94) 5.04] a_é 4.10 212 3.02)
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Table 15. Common-mode rejection ratio values with application-specific supply voltages

Comman-Moda Rejection Tatal lanizing Dot

Ratio Pre-Rad SOkrad(si) | 75 krad(si)

|Contred (DUT244) 10777 119.14] 12017 122.92) 114.42] 124,59

Control [BUT248) m.q_zl 115.51] 119.01 119.41) 118.60) 120.01]

Control (pUT24¢) 117,12 116.56) 116,44 116.25) 116,67/ 116,03

Control [DUT24D) 125,64 125.42/ 12535 125.04) 135.32] 125.00)

Contred [2UT254) 10953 108.40) ma?‘ 108.64) ms:

Control (DUT258) 122.98) 122.91) 12231 122.99) 122,82

Contrel [DUT25€) FEERT) 17258 13211 13176 13268 121.70)

Control [DUT250) 135.18]  13353| 13260 13242

[oumia 148.17 136.72] 135.84 131.43] 12835 13341
113,89 [TEAT) 11507 112.67 107 w082
10582)  10522|  10420] 0346|0286  02.30)
121,56 Y | esm] 00

12104
116.02
11573
123.42
128.78
143,00
1891

1411 X . 3

131,45 12061 118.51 115,54 uzs| a0
112.31] 109.47 107.28] 106.38 470 101.34)
11514 112.12] 103,62 84,53
122.90 12062/ 12029 17.82
122.69 FETRT) 122,15
128.38
117.99

119.34] #9.52|
85.12]

122.74)

an.56
120.69
127.57
113_%
121.54]

115.82]

115.34)

ﬂ 57.51 93.84) 644 o271l
| sl

126.03 122.20] 11168 107.93]

12177 123.09 119.87] 1280 120.6)
118.38 11932 117.38] 1ur77|  115.48)
132.04) 142,01 13481 181.00]  128.83)

M - — —
95.39 92.80] .62 g2 sasd]

133.51] 126.77 120,61} 12147 115,35
114.53] u-uil 111,55) 10 35 103,37
116, 48] 116,70} 115,85 1591 1150w
12180 113.24]
127.13} 125,57 13171
122.54) 12015 119.13]
127.48] 12725 125.09)
. was]  eaoa 8719
12650 13553 126,07 125.13]
95.86 5287 87.45)
124.87] 12208] 8667
111% 12357 123.69) 124.53] 117.59)
124,77 125.24 120.91 116.46) 110,84
91,65/ £9.39 84.62| 8433  Ba.ss|
125.03 124,80, 119.2] 9.0 107.23)
116.15/ 114.86]
118.30) 117,64 we0d]  104.78)
127.38) 128.77 122.84] 12145 11847
110.26 106.23 105,34 w037 102.87)
119,08 91.95 B9.27| Ba.53) 54,91
114,01 uz.# 112.15) 11114 110.20
116.66) 115.01 114.40)| 113.43| 114,54

105,11

124.18] 122.40]
137.85] 13737 136.22]

125.28] 12181 113.28]
Conuol Average 120,11 121.04) 12074 121.18]
[Control Std Dev 8.29| 6,76, 6.# 6.4%
[Control +99/90 54,4 149.20] 148.1 147,93
[Control -39/90 8573 92.08 9337 o443 o0.60] 94,78
[+Control Error Bar 553E+00|  8.386:00|  4.516:00]  3866:00] 4935400 31600
-Control Errar Bar 1a3ka0n]  12eEa0n]  no7ean|  13SEaon|  nass.on] 1)
12157 117,62/ 13oa]  was|  w0rar] w04
11,46 11.56) 1333 15.07] 15.62] 15.23)
153.08 145.39] 149,72 151.24] 150.35] 146.73]
90.07 85.85] 7644 68.37) 64.49) 63,06
27.38 23.68) 22.76] 30,31 25.35| 28.53)
-Biased Error Bar 23,86} 26.66) 2781 26.73] 7.1 25.39)
Unbiased Average 122,50, 120.07] 116,59 12.37] 110.82] 108,65
Unblased Std Dev a4 10.12 179 12.09 1535 1453
|U1biiu¢499}‘90 145,89 14B.11] 149.27 15142 153.37] 148.93
|u-|h|nm: 58/50 99.11 52.03) 83.50) 73.33]
[+Unbiased Error Bar 2119 2157 2542 23.84) 40.13) 35.34)
[unbiased Ervor sar 18.81] e 2019 e 26.43) 26,30
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Table 16. Large-signal voltage gain values with datasheet-specified supply voltages

Total leniting Doss
oo SignalValtage San [ e rad
[Contrl (DUT288] 2651 017 [T 4704 3

Control (DUT248) 6268 6135 5185

Control (DuT24C) 6011 | 50

| 5ma|  sss2|  sesol

| Contral (DUT24D) 4801 Ao 2420 Aﬂ 454 A8
Control [DUT2EA) ARRS) 5314 5143] 5241 5570] SE50)
| owal @ seed]  cess|  gecs)

| Contral (DUT250) 4707 692

[Control (puTzsc) 543 sazel  sam[ sl  seer|  sesl
Control [DUT25D) ssonl  sooof 61| 5208  53s3| 49|
CuT1A 6ap4]  sos|  sssol  eess|  seis| 927
outie | saas] | sies]  sea

puTic
ouTio

| sems  sa[ 700
cuTiTo 6597 91 7970 %471 7586 11457
ouTisa sap3)  saz 5354 5215] 5492 4505

DUTaD

ouTion

| sam[  aeas|  sa3|  esug
sas|  aan7] 64| 5196] a672]  assd)
6774 sigs|  eesy 5778 esa3] 627
5183 w71 s  sesol  amesl el

Minimum
control Average

| Control $1d Dev
[Control +38,/80
[Control -33/%0
[+Control trror Bar
-Control Errer gar
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Table 17. Large-signal voltage gain values with application-specific supply voltages

Total lanizing Dove

g ShgnalVokage Gl [ raad | 25 radisi) | Sokradis) | 75 krad(s) | 100 kradsi) | 125 kradisi |
T BT

Control [BUT244) 1811 2345] 160 wesdl
Control [DUT248) 2406 2170 166 1a3s|  tem[ 4]
| Control [DUT24C) 2780/ 2332)
Control (DUT240) 1397 2569
Control [BUT254) 1456, 2051
Control (BUT258) 1286 1277
Contrel [3UT25¢) 1379 3510
[Control [BUT250) 1344 1382
DuT1A 2527 2367]
[DuUT18 1430, 1346)
|ouuc 1385 14320
1261 2283
2313 2186
1581 1650
1343 2480
067 2036,
1366 1469
RS 1633
2840/ 1740
1382 1397
3158, 1854
1669 2606 1845 1717 313 2152
1427 1609 1739 1775, 1575) 1937)
1240, 1854 1522 1508 1555, 1755

1309 1532 10|  wes2| w67  208d)
1510) 2107 134 wess]  wass[  16ed]
1658 ] 1864] 1644 1748 1662 2324)
1420 1302 :'ag'
1539 1641 1537
2235 1813] 1461
1361 1214] 131
1494

Control average
[Control Std Dev

Contrel +99/90
[Control -39/90
[+control Errer Bar
-Control Ervor Bar

-Biased Error Bar
Unbissed Average
Unblased Std

28



Table 18. Positive maximum output voltage swing values with datasheet-specified supply voltages

3
Control (DUT244])
contrel (DUT248)
| Control (DUT24C)
| Contral (DUT24D)

cantral {DUT25A)

| Contral (DUT250)

75 kradis) 100 krad(s)) | 12% krad[s)]
14.12 14,12 14.14]

14.14 14,14 14,15
14.13 16,13 14.14

14.14]
14.14)
14.15)
14.14)
14,14}
14,14}
14.14)
14.14]
14,15}

Contrl (DUTZSC)

| Control (DUT250])

14.13 1413

control Average
[Control 51d Dev
[Control +39/90
[Control -33/%0
[+Control trror Bar
-Control Errer gar

+Unbiased Error Bar
-unbtased Error Bar
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Table 19. Negative maximum output voltage swing values with datasheet-specified supply voltages

Negative Maximum Total lonising Dose.

v Sl Profad | 25keed(si) | Schmisi) | 75 adis)  t0okrad(s) | 125 keadisi) |
Contrel (OUT244) -14.69) -14.68) 1465 -14.68
Control (DUT248) -14.69) -14.69 -14.69 -14.69
Control (DUT24C) 1489 -14.68] 1465 -14.68
Control (DUT24D) -14.70) -14.69 1465 -14.69
|Control (DUT254) ~14.69| ~14.69] 1468 ~14.68
contrel (DUT25E) 14.69) 14.69] 1460 u.#
| Contral (DUT25C) 1409 -14.09] 14,65 -14.68
| Control (DUTZ5D) = 14659 = 14.65| -14.69

-14.58) 1468
-14.69 -14.68
-14.568) 14,68
-14 60| -14 68
14,68 1468
-14.68 -14.68
-14.68] -14.68
-14.69] -14.68
-14.68 -14.68
-14.68] 1468
-14.67 -14.67
-14.68 1468
14.68 14.68
-14.68 -14.68
-14.68] 1468
-14.68 -14.68
~14.68] 1467
-14.68 -14.68
1468 1467
-14.68] -14.68
-34.68 1468
-14.68 -14.68
-14.68 -14.68
-14.68] -14.68
-14.68 -14.68
-14.68] 1468
4 67| -14 67
14,68 1468
-14.69) 1468
-14.69] -l4.89
-14.68] -14.68
-14.69 -14.69
-14.68] 1467
-14.68 1468
-14.68 1468
14.68 14.68
-34.69 -14.68
-14.68] 1468
-14.68 -14.68
-14.5689) -14.65
-14.68 -14.68
-14.66 1468
-14.68] -14.68
-14.68 1468
-14.68 -14.68
-14.68 -14.68
-14.68] -14.68
-14.68 -14.68
-14.69 0.00
-14.68] 000
-14.68] 0.00
-34.69 0.00
-14.68] 000
-14.69 0.00
-14.5689) 000
-14.68 0.00
1468 000,
-14.60] 0.00
-34.68 0.00
-14.68] 000,
-14.69 0.00
-14.58) 000,
-14.68 0.00
-14.5689) 000
-34.60) 0.00
-14.69 0.00
-14.68] 000,
-14.69] o0
-14.58) 000
-14.69 0.00]
-14.568) 000
-14.68 0.00
1068 1468
-14.69) 1469
-34.69 -14.68
-14.68] 1468
-14.68 -14.68
-14.58) 14,68
-14.68 -14.68
1468 1468
-14.68] -14.68
-34.68 1468
-14.68] 1468
-14.69 -14.69
-14.568) 1465
-14.69 -14.69
1468 1468
-14.60) 1468
1468 1468
-14.69) 1469
-14.68 -14.68
-14.58) 1468
] 2115
[control Average -14.69] 1468
| Contrel Std Dev 0.00} 000,
[Control +59/90 -14.68) 1468
[Control -99/%0 -14.70] 14.70
[+Control Error Bar 00 0.00
-Contrel Errer Bar .00, oo
14,68 1468
0.00] 0.00
-14.67 1467
14.69 1460
0.01] 0.01
101 001
-14.69] 1468
00 0.00
-14.68] 1467
-14 60| -14 68
+Unbissed Eror Bar 0.01] 001
-unbtased Error Bar 001 oo
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Table 20. Maximum output voltage swing values with application-specific supply voltages

Maximum Output Voltage

Control [BUT244)
| Control [BUT248)
| Control [DUT24C)
| Control [BUT24D)
Control [BUT254)
|Control [BUT258)
| Contrel [DUT25C)
Cantrol [DUT250)
[DUT1A

jouT1B
[DUTIC

HARR

H

z
&

le e || | | e ]e

AR
EEREHEEER

|8

Control average
[Control Std Dev

[Control +29,/50
[Control -39/90
[+control Errer Bar
-Control Ervor Bar

-Biased Error Bar
Unbissed Average

Unblased Std Dav
|U1bilu¢ +53/90

Unbiased -99/90
[+Unbiased Error Bar

[unbiased Ervor sar [T
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Table 21. Positive power supply current values with datasheet-specific supply voltages

. N ruull

Pre-Rad
Control (DuUT24) K 135E-03] LASE-03
Control (DUT25) 1.31E-03) 130603/ :Llsi-ﬁ'& LSAED3

LUE03] 119603 129€-03]  144E03]  113003]  v.aeod]
Dol ol anl o el Lol
132603 1 10603 uce-oz LI9EOI 1176 m
132603 129603 Lm-n:
LeEm]  taeos|  teseos]  taseos 1 xm
1.796.03] -!!@_ L1503 104603

126603  2see0d]  vescos]  pascos]  wazeos] oo
1. m-ns uﬂe-n: 123603 136603 1ices

| vaee0s] na7e0s] 107003 vose-ol

| 2see0s]  veseos]  vawseos]  saseos] el

-!EE-IEIEEI
136-03] 139603 134603

1. 24F -0 1.50F-0% 1 445-0%
LA2E-03| LAOE-03 1.30£-03
126003  wawes]  iwco] 1

174603  L36E-03] 120603 94804 670604
139e03]  137e-03]  103€03]  eook0s| 1033
| L0603]  L28E03| 317604 714604
LSTE-03  L60E-03]  L36E03|  B36E04| 131603
22000  200603]  220£03) 220003 220603
| vsie03] 127603 105603

Control Average
| Control S1d Dav
sContred Error Bar

-Control Error Bar

. 275004 LS04 2.90L-04 | 7.93E-04|
2.91E-04) 1.75E-04 2304|2704 aace0s]  asseod]

Table 22. Negative power supply current values with datasheet-specific supply voltages

Nagatiy by Current
Control (DuUT24) . X LE2E-08] L92E-08 2.154-08
Control (DUT25) zuae-ne LEIED3 15603 l :ltE na

«J:-m |.m03. TotE03
1.79E-03) 20ZE-03] LSSEO3 177603 343604
o603 20303 103 230e03] 103
209603  1o%03] 17eE3  eseoi] 1Sl
2a6i0a]  zoorea|  veseoi  iewed]  1owadl

saie-os] 2003  2oseos] sootod]  voi-osl

aose0s|  zose03]  Leaews]  vooeos]  1seol]

| 1666-03[  2.10603]  B4dE0d| 043604

X _mﬂ
EesErmesmmsias
2 Ds:-m L66E-03] 185603 181603 10303

[ isem| vosens| ieeos  imseos|  saeod

Maximum
Control Average
| Control S1d Dav
sContred Error Bar

-Control Error Bar

-EJE!-E!E!_

204603  272€03]  229E03  3see03]  2ae.03f
|Unh-ud -99/90 . s6e-01  1076.03] 154603  eeaos] 3266 .04)
+Unbissed Crror Dar . . 275004 8204

I-anu.-d Error Bar 5 . 137604 LO07E-03
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Table 23. Power supply current values with application-specific supply voltages

Total lenising Dosa

| Supaly Current .
PreRad | 23krad(si) | 50 kradisi) | 75 krad(3{ | 100krad(si) | 123 krad[s))

24 111E-03 122603 9774 LAE03  1.16E03 14BE-03

Control UT2S| 1.00€-03) 1.07E-03 1LAZE-03| 123603 1.316-03 TB5E-04)

ouT1 1.14€-03| 9.18E-04 LOZE-03| FLAGE-04 G.52€-04 5.14€-04)

ouT2 136603 10403  8.4SE-04 139603 BO7E04| 736604

ouT3 9. 78E-D4| 1.01E-03 | 9.60E-04 | LOLE-O3 S.03E-04 1 74E-03)

ouTa B.H2E-04) 1.02E-03 ) 6.21E-04 34”’-(\4. G.63E-04 6 506 -04|

ouUTS B.17E-D4 1.06E-03 1LO3E-03 9.58E-04 S.58E-04 1 71E-03)

CUTE 1.036-03) 037604 1.226-03 !.Cl!l'(\lI 6. 42604 6106 -04|

cuT13 1.31E-03) G.500-04 BGSC-04 BASE-04 1.580-03 THIC-04)

CuT1a 1.07E-03) 8,506 -04 | 9. PGE 04 | 3. 70E: 04I B.02€-04 1. 18E-03|

LuTls 9.9TE-046) HE1E-4 LASL-03) BLEIL-04 L.0EL-03 b 2B -04)

DUT16 9, TSE-D4| 1.09€-03 9. 25E-04 | LOZE (I.iI 4.51E-04 1.33E-03)

TuTLT L3603 9.46ED4 LUE03]  0.8E04] 503604 101603

DUT18 9, 33E-D4) 7.68E-04 1LOSE-03 | 5.15E (It‘I 2.90E-04 1.52E-03)

ouT? 1.17E-03] 1.336-03 LOZE-03| 5.82E-04 5.58E-04 2 5EE-04

922604 1266-03] 103603 142603 4.98E 04| 110603

B ETE-D4 1.06E-01 1LOPE-03 SLOSE-04 S.S1E-04 5 7704

6, 716-04| 1.016-03 1.316-03 !.ﬁﬁl’.(\lI 1.145-03 T 1RE-04|

1.03E 03 1.00E-03 L17E-03 L12E-03 SL02E-04 2 77E-O4)

1.01E-03) 9, 23E-04 | 1.12E-03| 1.11E: 0.‘I 1.18E-03 1.09€-03|

1.07E-O5) 1.19E-08) L1SE-03) S1SE-O4 B9GE-04 L 64E-03)

1.0/E-03) J.51E-04 1.0SIE-03 | .17t (It‘I 5. 05E-04 TASE ﬁ

934604 LOLE-03|  0.03604]  B.OBEG4| 411608

1.07E-03) 1.52E-03 | 6. 34E-04 | T.83E (It‘I 146E-03 1.00€-03)

121603 10 L59E-03|  LOME03|  6.04E04| 124603

1.05E-03) 1.14E-03) 120603 1.34£-03 1.23£-03 1.11E-03]

5. 30F 005 755005 2.3PE-04 LOGE-04 T.50F-05 1 47F-04)

5, B0E-05| 7. 95E-05 2.276-04 1 CGI'.(MI 7.506-05 T ATE-04)

. ar 5. 30E 05| 7.95E 05 222604 1L.OGE 04 T.50E 05 3 ATE 04

Diased Average 1.07E-05) B.31E-04 LO1E-03) 3.31E-04 BAM-04 1O7E-03|

Blased Std Dav 1. 74E-D4) 1.24E-04) 1. 96E -0 1.B4E: 04I 3.18E-04 4006 fﬂ

Biased +5%9,/90 1.66E-03| 1.356-03| L67E-03] 1.55€-03 1.91E-03 242603

Blased -99/90 4. H3E-04) 5.14E-04 AA4TE-04 3.11E (It‘I 2. 28E-04 2 B1E-04

+Biased Ecror Bar 136603  109E-03|  L4SE-03| 139603  15BE03|  174E-03

-8 8.17E-D4| 6, S0E-04 | 6. 21E-04 | 5. 15E-04 2.90E-04 6 15€-04)

L 1.00€-03) 1.11E-03 L11E-03 S.80E-04 S.08E-04 B 31E-04)

1.47E-04) 2.00E-04 2.19F-04 1 NI’-(MI 2.745-04 4 206-04)

1. 39E-03) 1.66E-03 | 1T2E-03 LS2E-03 L6TE-03 2 00E-03)

6,066 -04| 5.55E-04 5.026-04 4435 (MI 150604 1336 (ﬂ

1.21E-03) 1.520-03) L59C-03 LAIC-03 LAGL-03 1 G4E-03)

6. 71E-D4| 7.51E-04 6. J4E 04| 5.82E-04 4.98E-04 256E m|

11. Summary

The datasheet-specific supply voltage results were all in specification with the exception of the
power supply currents. Five of the six biased parts from Group 2 exceeded the positive supply
current values at the 25 krad(Si) data point. This appears to be a measurement error as the
parameters returned to within specification at the 50 krad(Si) point and stayed within after. The
same datapoints were out of specification for the negative supply current, as well as a few
other random points (including one of the control parts at the pre-irradiation datapoint.) All
other datapoints remained within specification for all dose levels.

12. REFERENCES

1) Department of Defense “Test Method Standard Microcircuits,” MIL-STD-883 Test
Method 1019.9 lonizing radiation (total dose) test procedure, June 7, 2013,
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-
883/std883.pdf.

2) Analog Devices datasheet |.D. No. 66-10-0179 Rev. E 0508 rh102110fe
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