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A radiation evaluation was performed on OP77 (5962-87738012A) to determine the total dose tolerance of these
parts. A brief summary of the test results is provided below. For detailed information, refer to Tables [ through IV
and Figure 1.

The total dose testing was performed using a Co® gamma ray source. During the radiation testing, eight parts were
irradiated under bias {(see Figure 1 for bias configuration) and two parts were used as control samples. The total
dose radiation levels were 5.0, 10.0, 15.0, 20.0 30.0, 50.0 and 100.0 kRads.” The dose rate was between 0.06 and
0.50 kRads/hour (0.017 to 0.139 Rads/s). See Table II for the radiation schedule, After the 100.0 kRad exposure,
the parts were annealed for 168 hours at 23°C. After each radiation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the specification limits” listed in Table III.

[nitial electrical measurements were made on [Q samples. Eight samples (SN’s 252, 253, 254, 255, 256, 257, 258,
and 259} were used as radiation samples whiie SN's 250 and 251 were used as control samples. All parts passed all
tests during initial electrical measurements.

All parts passed all tests to 10.0 kRads. No significant degradation was noted in any parameter,

After the 15,0 kRad irradiation, SN 256 marginally exceeded the specification limit ofd.OnA for P_IIB_0V and
N_IiB_0V with readings of 4.3nA and 4.2nA respectively. All parts passed all other tests.

After the 20.¢ kRad irradiation, all but one part marginally exceeded the specification limit for P_IIB 0V and
N _IIB 0V with readings in the range of 5.7 to 7.5nA for both. Al parts passed all other tests.

After the 30.0 kRad irradiation, all partsexceeded the specification limit forP_[IB_0V and N_1IB_0V with readings
in the range of 7.0t0 13.8nA for both, All parts passed all other tests.

After the 50.0 kRad irradiation, all parts continued to degrade in P_IIB_0V and N_IIB_0V with readings in the
range of 15.1 to 19.8nA for both. Additionally, most parts fell below the specification limit of —60.0uV for
VOS_0V with readings in the range of —62.9 to —82.8uV. All parts passed all other tests,

After the 100.0 kRad irradiation,all parts continued to degradein P_IIB_0V and N_IIB_0V with readings in the
range of 14.3 to 19.8nA for both. All but one part fell below the specification limit for VOS_0V with readings in
the range of —60.4 to —82.4uV. All parts passed all other tests, '

* The term Rads, as used in this document, means Rads (silicon). All radiation levels cited are cumulative.
** These are manufacturer’s pre-irradiation data specification limits. The manufacturer provided no post-irradiation
limits at the time these tests were performed.
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After annealing the parts for 168 hours at 25°C. parts showed modest recovery in VOS_0V with only three parts
falling marginally below the specification limit. No recovery was noted in P_{IB_0V and N_11B_ 0V,

Table [V provides a summary of the test results with the mean and standard deviation values for each parameter
after each irradiation exposure and annealing step.

Any further details about this evaluation can be obtained upon request. If you have any questions, please call me at
(301) 731-8954,

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC oniy as
a courtesy to cther government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein. is
expressly conditional upon, and is subject to, the following understandings and
fimitations:

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

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

{c) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory ¢onditions;

(d) The information sheuld not be construed as a representation of product
performance by either GSFC or the manufacturer;

(2) Neither the United States government nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the information.
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Figure 1. Radiation Bias Circuit for OP77
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Pin connection list;

1:NC  2: Vgs 3:NC 4: NC S:-IN 6:NC  7:+IN 8 NC 9:NC 10: -V
11: NC 12: NC 13: NC 14: NC 15: OUT 16:NC 17:+V 18: NC [9: NC 20: Vs

Resistor is 4020 + 3%, 2 W.
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TABLE I. Part Information

Generic Part Number: QP77
MAP/SC Part Number 5962-9452101M2A
Charze Number: M78168
Manufacturer: Analog Devices
Lot Date Code (LDC): 9525
Quantity Tested: 10
Serial Number of Control Samples: 250, 251
Serial Numbers of Radiation Samples: 252,253,254, 255,256,257, 258, and 259
Part Function: OP-AMP
Part Technology: Bipolar
Package Style: 20 Pin LCC
Test Equipment: AS4)
Test Engineer; S. Norris

¢  No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE ll. Radiation Schedule for QP77

IYINITIAL ELECTRICAL MEASUREMENTS .. ev e 06728007

23 5.0 KRAD IRRADIATION (0125 KRADS/HOURY (oo 06705697
POST-3.0 KRAD ELECTRICAL MEASUREMENT ... e ceneeveeeanen e L, D672 7697

33 10.0 KRAD IRRADIATION (0.125 KRADS/HOUR) ..o, 06727097
POST-10.0 KRAD ELECTRICAL MEASUREMENT ..o e 7701797

4) 15.0 KRAD [RRADIATION (0,125 KRADSHOURY i, 07601797
POST-15.0 KRAD ELECTRICAL MEASUREMENT ..., 07003597

5120.0 KRAD [RRADIATION (0.125 KRADS/HOURY ..o, B 03797
POST-20.0 KRAD ELECTRICAL MEASUREMENT ...t DO T 9T

6)30.0 KRAD [RRADIATION (0.250 KRADS/HOURY) L., OTH0769T
POST-30.0 KRAD ELECTRICAL MEASUREMENT ..ottt Q09497

7) 50.0 KRAD IRRADIATION (0.500 KRADS/HOURY .o e e 07/09/97
POST-50.0 KRAD ELECTRICAL MEASUREMENT L. e 0711497

8) 100.0 KRAD IRRADIATION (0.500 KRADS/HOUR) ..cooooeccciiice s OSSO 07/11/97
POST-100.0 KRAD ELECTRICAL MEASUREMENT ...t e, 07014597

9) 168 HOUR ANNEALING @25°%C ..ottt et et et et ev st 07/14/97
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ...ccoco it e e eesencenenn e, 07421197

Effective Dose Rate = 100,000 RADS/20 DAYS=208.3 RADS/HOUR=0.058 RADS/SEC

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SEE FIGURE 1.
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Table [II. Electrical Characteristics of QP77 /1

Test _ Spee.  Lim.
# Parameter Units Test Conditions /2 min max
U |+lec mA|No Load 0.0 2.0
N P mA |No Load -2.0 0.0
3 [VOS_oV Y 600 | 60.0
+ P_IIB_oVv nA -4.0 4.0
3 IN_1IB_0V nA -4.0 4.0
T Y nA 38 38
7 |CMRR dB|Vey = IVR = +13V 110
8 [+PSRR dB|Vs =+3V to +18V 106
% |-PSRR dB|Vs=-3V to -18V 106
10 P VOUT_1k VIR, =>1kDQ 12.0
Il P_VOUT_2k VIR, =>2kQ 12.5
12 N VOUT 1k VIR, =>1kQ -12.0
13 |N VOUT 2k VIR, =>2KkQ -12.5
4 P AOL YimV|R, =>2KkQ, Vi =£12V 400
15 IN_AOL VimV|R =>2kQ, Vo =12V 400
15 |+ISC mA -65.0
17 |-ISC mA 65.0

Note:

1/ These are the manufacturer’s non-irradiated data sheet specification limits. No post-irradiation limits were
provided by the manufacturer at the time the tests were performed.

2/ For all tests, Vg = £15V uniess otherwise specified.
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