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ABSTRACT

This report covers the radiation characterization results of the DAC121S101-SEP, a single channel, 12-bit
digital-to-analog converter (DAC). The study was done to determine Total lonizing Dose (TID) effects under high
dose rate (HDR) up to 30 krad(Si). The results show that all samples passed within the specified limits up to 30
krad(Si). To maintain the following results, the Radiation Lot Acceptance Testing (RLAT) was performed using

5 units at a dose level of 30 krad(Si) that are required for future wafer lots. Furthermore, the DAC121S101 is
packaged in a space enhanced plastic for low outgassing characteristics and is Single Event Latch-Up (SEL)
immune up to 43 MeV-cm2 /mg making the device an excellent choice for low Earth orbit space applications.
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1 Device Information

The DAC121S101-SEP is a radiation-tolerant, full featured, general purpose, 12-bit digital-to-analog converter
(DAC) that can operate from a single 2.7V to 5.5V supply and consumes just 177uA current at 3.6V. The on-chip
output amplifier allows rail-to-rail output swing and the three-wire serial interface operates at clock rates up to
30MHz over the specified supply voltage range. The device uses CMOS7 technology and is compatible with
standard SPI, QSPI, MICROWIRE, and DSP interfaces. The supply voltage (VA) for the DAC121S101-SEP
serves as the voltage reference, providing the widest possible output dynamic range. A power-on reset circuit
maintains that the DAC output powers up to zero volts and remains there until there is a valid write to the device.
A power-down feature reduces power consumption to less than one micro Watt (typ).

1.1 Device Details
Table 1-1 lists the device information used for TID HDR characterization and qualification.

Table 1-1. Device and Exposure Details

TID HDR Details: up to 30 krad(Si)
TI Device Number DAC121S101-SEP
Package 8-pin DGK (VSSOP)
Technology CMOS
Die Lot Number 3006584CUA
A/T Lot Number / Lot Trace Code 3307938MY 1/3AAZPPK
Quantity Tested 5 irradiated devices + 1control
Lot Accept/Reject Devices passed 30 krad(Si)
HDR Radiation Facility Texas Instruments CLAB, Dallas, TX
HDR Dose Level 30 krad(Si)
HDR Dose Rate 171 rad(Si)/second
HDR Radiation Source Gammacell (GR420) Co-60
Irradiation Temperature Ambient, room temperature
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2 Total Dose Test Setup
2.1 Test Overview

The DAC121S101-SEP was tested according to MIL-STD-883, Test Method 1019.9. For this testing, Condition
A was used. The DAC121S101-SEP samples were irradiated at a high dose rate of 50-300 rad(Si)/s up to 30
krad(Si) and then put through full electrical parametric testing on the production Automated Test Equipment
(ATE). The samples were functional and passed all electrical parametric tests with readings within data sheet
electrical specification limits.

2.2 Test Description and Facilities

The DAC121S101-SEP HDR exposure was performed on biased devices in a Co60 gamma cell at TI CLAB
facility in Dallas, Texas. The unattenuated dose rate of this cell is 50-300 rad(Si)/s. After exposure, the devices
completed a full post irradiation electrical evaluation using Texas Instruments ATE. The ATE guard band test
limits are set within data sheet electrical specifications to maintain a minimum Cpk and test error margin based
on initial qualification and characterization data. Post irradiation measurements were taken within 30 minutes of
removal
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2.3 Test Setup Details

The devices were tested in biased conditions as described below:
2.3.1 Biased

Figure 2-1 shows the bias conditions for each pin during irradiation.

Figure 2-1. DAC121S101-SEP Biased Diagram

Table 2-1. Pin Signal Connections
VA 5.5V
DIN 5.6V
SCLK 30MHz; 0-5.6V
SYNC GND
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2.4 Test Configuration and Condition

For HDR a step-stress test method was used to determine the TID hardness level and a single test method to
determine HDR TID. Prior to and after testing, electrical test were performed on a given sample of parts to verify
that the units are within specified data sheet electrical test limits. The RLAT 5 sample units were used at the
50-300 rad(Si)/s dose level with biased setup conditions and this is repeated for each wafer lot.

The tables below list the serialized samples used for RHA characterization.

Table 2-2. HDR = 171 rad(Si)/s Device Information
HDR = 171 rad(Si)/s
Total Samples: 5

Exposure Levels

30 krad(Si)
Biased
22-26
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3 Total lonizing Dose (RHA) Characterization Test Results
3.1 Total lonizing Dose RHA Characterization Summary Results

The parametric data for the DAC121S101-SEP is within data sheet limits up to 30 krad(Si) for biased setup
conditions.

3.1.1 VDD Current HDR

VDD current showed little variation at 30 krad(Si) but is still within data sheet limits. The graphs below show the
min, average, and max data post irradiation for each dose level.

IVDD_X_X_V VBT_PS_5_5V
350.000 -
300.000 -
250,000 -
e ——— : Pass Range
200,000 -
"% Fail Range
150.000 -
Min
100000 - e AVETagE
50.000 - . W 3%
0.000 y
0 30
krads
Figure 3-1. HDR Radiation Exposure Effect on VDD Current
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3.1.2 Power Down Current HDR

Power Down current showed very little variation at 30 krad(Si) but is still within data sheet limits. The graphs
below show the min, average, and max data post irradiation for each dose level.
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Figure 3-2. HDR Radiation Exposure Effect on Power Down Current
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4 Total lonizing Dose HDR Report

This appendix provides the DAC121S101-SEP TID HDR report. The report shows the variation for each
parameter up to 30 krad(Si).

8
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HDR TID Report
DAC121S101-SEP

DIG_LEAK_HI SYNC R? = 0.0247
Test Site TIEMA TIEMA DIG_LEAK_HI SYNC
Tester mFLEX mFLEX 250.000
Test Number GCRS1011C GQRS101NC
Unit nA nA 200.000 &
Max Limit 900 1000 ! S
Min Limit -900 -1000 < 150000 -
krads Serial # Pre Post Delta - P'S
0 21 75.917 -97.354 173.271 B 100,000
30 22 2.898 -170.553 173.451 e
30 23 100.257 -97.354 197.611 50000
30 24 2.898 -146.153 149.051
30 25 100.257 -24.155 124.412 0000
30 26 51.577 -121.753 173.330 o % 0
Max 100.257 -24.155 197.611 Krads
Average 55.634 -109.554 165.188
Min 2.898 -170.553 124.412
Std Dev 44.660 50.596 25.196

DIG_LEAK_HI SYNC

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 1000 nA
Min Limit -1000 nA
0 30
LL -1000.000 -1000.000
Min -97.354 -170.553
Average -97.354 -111.994
Max -97.354 -24.155
UL 1000.000 1000.000
DIG_LEAK_HI SYNC
1500.000 -+
1000.000 -
500.000 -
Pass Range
< 0.000 ig Min
e Average
-500.000 -
st Max
-1000.000 -
-1500.000 -
krads
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Test Site

DIG_LEAK_HI DIN
TIEMA

TIEMA

Tester mFLEX mFLEX
Test Number GCRS1011C GQRS101NC
Unit nA nA
Max Limit 900 1000
Min Limit -900 -1000
krads Serial # Pre Post Delta
0 21 49.709 245.033 -195.324
30 22 74.085 298.547 -224.462
30 23 0.957 99.035 -98.078
30 24 147.212 342.364 -195.152
30 25 25.333 123.368 -98.035
30 26 49.709 172.034 -122.325
Max 147.212 342.364 -98.035
Average 57.834 213.397 -155.563
Min 0.957 99.035 -224.462
Std Dev 50.350 97.753 55.882

TID Report

0.000

2
DIG_LEAK_HI DIN R*=0.12

15

-50.000

-100.000

-150.000

Delta (nA)

-200.000

-250.000

Test Site
Tester

DIG_LEAK_HI DIN

TIEMA
mFLEX

krads

Test Number GCRS1011C
Max Limit 1000 nA
Min Limit -1000 nA
0 30
LL -1000.000 -1000.000
Min 245.033 99.035
Average 245.033 207.070
Max 245.033 342.364
UL 1000.000 1000.000
DIG_LEAK_HI DIN
1500.000 -+
1000.000 -
500.000 -
— Pass Range
< 0.000 Min
30
e Average
-500.000 -
st Max
-1000.000 -
-1500.000 -

Page 3




TID Report

HDR TID Report
DAC121S101-SEP

DIG_LEAK_HI SCLK R?=0.0371
Test Site TIEMA TIEMA DIG_LEAK_HI SCLK
Tester mFLEX mFLEX 0.000
Test Number GCRS1011C GQRS101NC 50000 $
Unit nA nA 100,000
Max Limit 900 1000 ’ <
Min Limit -900 -1000 ?g\ -150.000 ’
krads Serial # Pre Post Delta = -200.000
0 21 100.821 292.981 -192.160 § 250,000
30 22 52.143 170.851 -118.708 ’
30 23 -166.906 -0.131 -166.775 -300.000
30 24 76.482 97.573 -21.091 -350.000 *
30 25 27.804 73.147 -45.343 400,000
30 26 -93.890 244.129 -338.019 o 2 o
Max 100.821 292.981 -21.091 krads
Average -0.591 146.425 -147.016
Min -166.906 -0.131 -338.019
Std Dev 105.997 110.323 114.810

DIG_LEAK_HI SCLK

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 1000 nA
Min Limit -1000 nA
0 30
LL -1000.000 -1000.000
Min 292.981 -0.131
Average 292.981 117.114
Max 292.981 244.129
uL 1000.000 1000.000
DIG_LEAK_HI SCLK
1500.000 -+
1000.000 -
500.000 -
— Pass Range
< 0.000 Min
30
wdr== Average
-500.000 -
e Max
-1000.000 -
-1500.000 -
krads
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DIG_LEAK_LO SYNC R?=0.5141
Test Site TIEMA TIEMA DIG_LEAK_LO SYNC
Tester mFLEX mFLEX 50.000
Test Number GCRS1011C GQRS101NC 0,000
Unit nA nA
Max Limit 900 1000 -50.000 *
Min Limit -900 -1000 < 100,000
krads Serial # Pre Post Delta -
0 21 -70.121 -97.354 27.232 g -150.000 Py
30 22 -70.121 0.245 -70.366 S 00000
30 23 -94.461 73.444 -167.905 ’ L ¢
30 24 -289.179 -48.555 -240.624 -250.000 L J
30 25 -94.461 -24.155 -70.306 1300000
30 26 -45.782 171.042 -216.824 o 2 ©
Max -45.782 171.042 27.232 krads
Average -110.688 12.445 -123.132
Min -289.179 -97.354 -240.624
Std Dev 89.319 96.061 102.734

Test Site
Tester

Test Number
Max Limit
Min Limit

LL

Min
Average
Max
uL

DIG_LEAK_LO SYNC

TIEMA
mFLEX

GCRS1011C
1000 nA
-1000 nA
0 30
-1000.000 -1000.000
-97.354 -48.555
-97.354 34.404
-97.354 171.042
1000.000 1000.000

1500.000

1000.000 -

500.000 -

nA

0.000

DIG_LEAK_LO SYNC

Pass Range

_____— Min

-500.000 -

-1000.000 -

-1500.000

30
e Average

et Max

krads
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DIG_LEAK_LO DIN R? = 0.0007
Test Site TIEMA TIEMA DIG_LEAK_LO DIN
Tester mFLEX mFLEX 0.000 =
Test Number GCRS1011C GQRS101NC
Unit nA nA -50.000 2 2
Max Limit 900 1000 <
Min Limit -900 -1000 < 100000 ===
krads Serial # Pre Post Delta - *
0 21 25.333 123.368 -98.035 3 150000
30 22 -169.673 -95.628 -74.045
30 23 0.957 50.369 -49.412 200000
30 24 -169.673 -46.963 -122.711 *
30 25 -23.418 -22.629 -0.789 250,000
30 26 0.957 220.700 -219.743 o 2 ©
Max 25.333 220.700 -0.789 krads
Average -55.919 38.203 -94.122
Min -169.673 -95.628 -219.743
Std Dev 89.452 117.958 74.467

DIG_LEAK_LO DIN

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 1000 nA
Min Limit -1000 nA
0 30
LL -1000.000 -1000.000
Min 123.368 -95.628
Average 123.368 21.170
Max 123.368 220.700
UL 1000.000 1000.000
DIG_LEAK_LO DIN
1500.000 -+
1000.000 -
500.000 -
Pass Range
< 0.000 Min
30
=== Average
-500.000 -
st Max
-1000.000 -
-1500.000 -
krads
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DIG_LEAK_LO SCLK R?=0.0009
Test Site TIEMA TIEMA DIG_LEAK_LO SCLK
Tester mFLEX mFLEX 0.000
Test Number GCRS1011C GQRS101NC -50.000 3
Unit nA nA -100.000
Max Limit 900 1000 -150.000
Min Limit -900 -1000 < 200000 —
krads Serial # Pre Post Delta = -250.000
0 21 -69.551 121.999 -191.550 § 1300.000
30 22 -118.229 -48.983 -69.246 350,000
30 23 -166.906 -0.131 -166.775 400,000
30 24 -69.551 -24.557 -44.994 450000 *
30 25 -191.245 -0.131 -191.114 500,000
30 26 -312.939 121.999 -434.938 o 2 ©
Max -69.551 121.999 -44.994 krads
Average -154.737 28.366 -183.103
Min -312.939 -48.983 -434.938
Std Dev 92.038 74.756 138.463

DIG_LEAK_LO SCLK

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 1000 nA
Min Limit -1000 nA
0 30
LL -1000.000 -1000.000
Min 121.999 -48.983
Average 121.999 9.639
Max 121.999 121.999
UL 1000.000 1000.000
DIG_LEAK_LO SCLK
1500.000 -+
1000.000 -
500.000 -
Pass Range
< 0.000 — Min
30
w—dr== Average
-500.000 -
e Max
-1000.000 -
-1500.000 -
krads
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IVDD_X_X_V VBT_PS_3_6V 2 = 0.0283
Test Site TIEMA TIEMA voD_X X_v veT_ps_3 bV
Tester mFLEX mFLEX 0.000
Test Number GCRS1011C GQRS101NC 10200 A4
Unit uA uA
Max Limit 185 197 0400 o
Min Limit 50 50 < 0600 =3

krads Serial # Pre Post Delta = -0.800 .

0 21 148.242 149.115 -0.873 3 1000 |
30 22 147.786 148.483 -0.697 )
30 23 146.041 146.570 -0.529 1200
30 24 147.285 147.402 -0.117 1400
30 25 155.888 157.347 -1.459 ko0 ©
30 26 148.286 148.940 -0.654 o s o
Max 155.888 157.347 -0.117 krads
Average 148.921 149.643 -0.722
Min 146.041 146.570 -1.459
Std Dev 3.512 3.897 0.441

IVDD_X_X_V VBT_PS_3_6V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 197 uA
Min Limit 50 uA
0 30
LL 50.000 50.000
Min 149.115 146.570
Average 149.115 149.748
Max 149.115 157.347
uL 197.000 197.000

IVDD_X_X_V VBT_PS_3_6V

250.000

200.000
150.000 — Pass Range
< Fail Range
100.000 Min
e AVerage
50.000
== Max
0.000
0 30
krads
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IVDD_X_X_V VBT_PS_5_5V 2 - 0.394
Test Site TIEMA TIEMA IVDD_X X_v VET_Ps_5 5
Tester mFLEX mFLEX 0.000
Test Number GCRS1011C GQRS101NC
Unit uA uA -0.500
Max Limit 261 279 1,000
Min Limit 50 50 B3
krads Serial # Pre Post Delta < 1500 $
0 21 211.300 213.937 -2.637 g P <
30 22 209.856 211.687 -1.831 S 2000 -
30 23 207.818 209.205 -1.387
30 24 208.312 209.799 -1.487 2500 = L3
30 25 224.673 227.264 -2.591 000
30 26 210.331 212.005 -1.674 o 2 ©
Max 224.673 227.264 -1.387 krads
Average 212.048 213.983 -1.935
Min 207.818 209.205 -2.637
Std Dev 6.317 6.722 0.548

IVDD_X_X_V VBT_PS_5_5V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 279 uA
Min Limit 50 uA
0 30
LL 50.000 50.000
Min 213.937 209.205
Average 213.937 213.992
Max 213.937 227.264
uL 279.000 279.000

IVDD_X_X_V VBT_PS_5_5V

350.000

300.000
250.000
—
* 4 Pass Range
200.000
< Fail Range
150.000
Min
100.000 === Average
50.000 === Max
0.000
0 30

krads
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2
M PD_5_NC VBT_Pown PD_5_5_V_NC VBT_Powedown 200
Tester mFLEX mFLEX 45.000
Test Number GCRS1011C GQRS101NC 40.000
Unit nA nA 35000 4
Max Limit 900 1000 30000 ~
Min Limit -900 -1000 % ~_ ¢
krads Serial # Pre Post Delta - 2000 \:
0 21 96.461 57.700 38.761 § 20000 v
30 22 98.337 71.453 26.883 15.000
30 23 100.212 78.955 21.257 10.000
30 24 95.836 75.829 20.007 5000
30 25 104.588 80.830 23.758 0.000
30 26 107.089 87.082 20.007 o 2 s
Max 107.089 87.082 38.761 krads
Average 100.420 75.308 25.112
Min 95.836 57.700 20.007
Std Dev 4.537 10.076 7.187

PD_5_5_V_NC VBT_Powedow!

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 1000 nA
Min Limit -1000 nA
0 30
LL -1000.000 -1000.000
Min 57.700 71.453
Average 57.700 78.830
Max 57.700 87.082
UL 1000.000 1000.000
PD_5_5_V_NC VBT_Powedown
1500.000 -+
1000.000 -
500.000 -
Pass Range
< 0000 = Min
30
e Average
-500.000 -
st Max
-1000.000 -
-1500.000 -
krads
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- 2
Test Site LOGIV VBT—fun‘:3v LOGIC_X_V VBT_func_vihR_3_Vo‘0425
Tester mFLEX mFLEX 0.700
Test Number GCRS1011C GQRS101NC 0.600 >
Unit mV. mV. 0.500
Max Limit 90 100 0.400
Min Limit -90 -100 z 0%

krads Serial # Pre Post Delta = 00

0 21 -0.278 -0.026 -0.252 g 000
30 22 -0.947 -0.694 -0.253 e 000 -
30 23 0.426 0.632 -0.207 e ——
30 24 -2.810 -3.384 0.574 PR $
30 25 -0.973 -0.725 -0.248 e
30 26 -1.327 -1.049 -0.278 0 2 s
Max 0.426 0.632 0.574 krads
Average -0.985 -0.874 -0.111
Min -2.810 -3.384 -0.278
Std Dev 1.090 1.369 0.336

LOGIC_X_V VBT_func_vih_3V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 100 mV
Min Limit -100 mV
0 30
LL -100.000 -100.000
Min -0.026 -3.384
Average -0.026 -1.044
Max -0.026 0.632
UL 100.000 100.000
LOGIC_X_V VBT_func_vih_3V
150.000
100.000 |
50.000 -
Pass Range
£ 0.000 Min
30
e Average
-50.000 -
st Max
-100.000 -
-150.000 -
krads
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= 2_
o LOGIV VBT_funcSV LOGIC_X_V VBT_func_vthiSVO‘0366
Tester mFLEX mFLEX 1.000
Test Number GCRS1011C GQRS101NC 0.800 -

Unit mV mV
Max Limit 90 100 0.600
Min Limit -90 -100 Z 0400
krads Serial # Pre Post Delta = 0200
0 21 -0.352 -0.067 -0.285 S 0.000
30 22 -1.370 -1.071 -0.298 e e
30 23 -0.153 0.213 -0.366 -0.200 Y
30 24 -4.175 -4.936 0.762 -0.400 3
30 25 -1.059 -0.959 -0.100 0600
30 26 -2.455 -2.066 -0.389 0 2 50
Max -0.153 0.213 0.762 Krads
Average -1.594 -1.481 -0.113
Min -4.175 -4.936 -0.389
Std Dev 1.507 1.876 0.440

LOGIC_X_V VBT_func_vih_5V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 100 mV
Min Limit -100 mV
0 30
LL -100.000 -100.000
Min -0.067 -4.936
Average -0.067 -1.764
Max -0.067 0.213
UL 100.000 100.000
LOGIC_X_V VBT_func_vih_5V
150.000
100.000 |
50.000 -
Pass Range
£ 0000 Min
30
e Average
-50.000 -
st Max
-100.000
-150.000 -
krads
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TID Report

HDR TID Report
DAC121S101-SEP

DNL_MAX 20M_16C_2p7V
Test Site TIEMA TIEMA

2 _
DNL_MAX 20M_16c_2pR1v‘ 0.0027

Tester mFLEX mFLEX 30.000
Test Number GCRS1011C GQRS101NC 25.000 *
Unit mLSB mLSB
Max Limit 565 715 _ 200
Min Limit -1000 -1000 & 15000
krads Serial # Pre Post Delta £ 10000 *
0 21 276.399 267.841 8.558 % 5.000 T o
30 22 351.770 340.478 11.292 a
30 23 321.733 294.719 27.014 0.000
30 24 310.541 302.742 7.799 -5.000 *
30 25 282.160 285.781 -3.621 10000 A
30 26 334.144 341.565 -7.421 . e o
Max 351.770 341.565 27.014 Krads
Average 312.791 305.521 7.270
Min 276.399 267.841 -7.421
Std Dev 29.404 29.850 12.185

DNL_MAX 20M_16C_2p7V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 715 mLSB
Min Limit -1000 mLSB
0 30
LL -1000.000 -1000.000
Min 267.841 285.781
Average 267.841 313.057
Max 267.841 341.565
UL 715.000 715.000
DNL_MAX 20M_16C_2p7V
1000.000 -+
500.000 -
————
0000 ——————— Pass Range
o
g o Min
-500.000 - wde AVerage
st Max
-1000.000 -
-1500.000 -
krads
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HDR TID Report
DAC121S101-SEP

DNL_MIN 20M_16C_2p7V

Test Site

TIEMA

TIEMA

Tester mFLEX mFLEX
Test Number GCRS1011C GQRS101NC
Unit mLSB mLSB
Max Limit 1000 1000
Min Limit -300 -500
krads Serial # Pre Post Delta
0 21 -63.771 =1L (E27 7.856
30 22 -87.256 -70.320 -16.936
30 23 -85.423 -81.725 -3.698
30 24 -60.295 -81.198 20.903
30 25 -67.579 -49.772 -17.807
30 26 -59.639 -90.872 31.233
Max -59.639 -49.772 31.233
Average -70.661 -74.252 3.592
Min -87.256 -90.872 -17.807
Std Dev 12.484 14.156 20.071

TID Report

Delta (mLSB)

40.000

30.000

20.000

10.000

0.000

-10.000

-20.000

-30.000

.
DNL_MIN 20M_16¢_2p3v" %0108

krads

50

DNL_MIN 20M_16C_2p7V

Test Site
Tester

TIEMA
mFLEX

Test Number GCRS1011C
Max Limit 1000 mLSB
Min Limit -500 mLSB
0 30
LL -500.000 -500.000
Min =7/1LE27 -90.872
Average -71.627 -74.777
Max =7/1LE27 -49.772
uL 1000.000 1000.000
DNL_MIN 20M_16C_2p7V
1500.000 -+
1000.000
500.000 - Pass Range
o
g Min
0.000 e Average
&” st Max
-500.000 -
-1000.000 -
krads
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TID Report

HDR TID Report
DAC121S101-SEP

INL_MAX 20M_16C_2p7V
Test Site TIEMA TIEMA

.
INL_MAX 20M_16C_2p5v~ 04466

Tester mFLEX mFLEX 0.050
Test Number GCRS1011C GQRS101NC 0,000 ¢
Unit LSB LSB
Max Limit 6.2 6.6 0050 ®
Min Limit -5 -5.4 2 o0 _®
krads Serial # Pre Post Delta e B 4
0 21 3.447 3.695 -0.248 T 0150 —
30 22 4.255 4.293 -0.038 e 0200 d ~
30 23 1.420 1.620 -0.200 ’
30 24 1.617 1.591 0.026 -0.250
30 25 2.285 2.367 -0.082 0300
30 26 1.871 1.987 -0.116 o 2 o

Max 4.255 4.293 0.026

Average 2.483 2.592 -0.109
Min 1.420 1.591 -0.248
Std Dev 1.128 1.138 0.102

INL_MAX 20M_16C_2p7V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 6.6 LSB
Min Limit -5.4 LSB
0 30
LL -5.400 -5.400
Min 3.695 1.591
Average 3.695 2.371
Max 3.695 4.293
uL 6.600 6.600
INL_MAX 20M_16C_2p7V
8.000 4
6.000 -
4.000 —t
2.000 - Pass Range
& 0.000 Min
30
-2.000 - e Average
-4.000 o Max
-6.000 -
-8.000 -
krads
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TID Report

HDR TID Report
DAC121S101-SEP

INL_MIN 20M_16C_2p7V 20,0513
Test Site TIEMA TIEMA INL_MIN 20M_16¢_ 29

Tester mFLEX mFLEX 1.000 Y
Test Number GCRS1011C GQRS101NC 0.800
Unit LSB LSB
Max Limit 3.5 4 0600
Min Limit -5.7 -6.1 = 0400
krads  Serial # Pre Post Delta = 0200

0 21 -1.021 -0.856 -0.164 % o000 _2

30 22 -0.499 -0.524 0.025 e - A

30 23 -4.150 -4.004 -0.146 0200

30 24 -1.950 -2.876 0.926 10400 +

30 25 -2.079 -1.631 -0.448 o600

30 26 -2.204 -2.329 0.125 o 2 o

Max -0.499 -0.524 0.926 krads

Average -1.984 -2.037 0.053
Min -4.150 -4.004 -0.448
Std Dev 1.255 1.304 0.470

INL_MIN 20M_16C_2p7V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 4 LSB
Min Limit -6.1 LSB
0 30
LL -6.100 -6.100
Min -0.856 -4.004
Average -0.856 -2.273
Max -0.856 -0.524
UL 4.000 4.000
INL_MIN 20M_16C_2p7V
6.000 -
4.000
2.000 -
0.000 Pass Range
] 30 Min
-2.000 A e AVErage
-4.000 - et MaxX
-6.000 -+
-8.000 -
krads
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HDR TID Report
DAC121S101-SEP

TID Report

ZC_ERROR -1 <> ZC_ERROR 2 =0.3943
Test Site TIEMA TIEMA 2C_ERROR -1 <> 2¢_ERRDR
Tester mFLEX mFLEX 0.300
Test Number GCRS1011C GQRS101NC
Unit mV. mV. 0250 T g
Max Limit 12 13 0200 ~
Min Limit =3 -4 E Y
krads Serial # Pre Post Delta = 0150
0 21 1.942 1.686 0.256 S ‘
30 22 1.243 1.000 0.243 2 0.100
30 23 2.635 2.509 0.127
30 24 1.642 1.532 0.110 0.050 *
30 25 1.554 1.434 0.119 0.000
30 26 2.219 2.176 0.043 0 2 50
Max 2.635 2.509 0.256 Krads
Average 1.873 1.723 0.150
Min 1.243 1.000 0.043
Std Dev 0.501 0.541 0.083
ZC_ERROR -1 <> ZC_ERROR
Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C
Max Limit 13 mV
Min Limit -4 mV
0 30
LL -4.000 -4.000
Min 1.686 1.000
Average 1.686 1.730
Max 1.686 2.509
uL 13.000 13.000
ZC_ERROR -1 <>ZC_ERROR
15.000 -
10.000 -
5.000 - Pass Range
E — Min
0.000 e Average
o st Max
-5.000
-10.000 -
krads
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HDR TID Report
DAC121S101-SEP

FS_ERROR -1 <> FS_ERROR

Test Site TIEMA TIEMA
Tester mFLEX mFLEX
Test Number GCRS1011C GQRS101NC
Unit
Max Limit 1000 1000
Min Limit -900 -920
krads Serial # Pre Post Delta
0 21 -97.092 -102.038 4.946
30 22 -79.744 -83.947 4.203
30 23 -23.325 -19.504 -3.821
30 24 -107.644 -115.478 7.834
30 25 -94.056 -90.957 -3.100
30 26 -54.498 -51.882 -2.616
Max -23.325 -19.504 7.834
Average -76.060 -77.301 1.241
Min -107.644 -115.478 -3.821
Std Dev 31.696 35.459 5.006

TID Report

10.000

8.000

6.000

L 3
4.000 ===

2.000

Delta ()

0.000

-2.000

-4.000

-6.000

2
FS_ERROR -1<>FS_ERROR 01314
v
= = 'Y
0 % 50
krads

FS_ERROR -1 <> FS_ERROR

Test Site
Tester

TIEMA
mFLEX

Test Number GCRS1011C
Max Limit 1000
Min Limit -920
0 30
LL -920.000 -920.000
Min -102.038 -115.478
Average -102.038 -72.353
Max -102.038 -19.504
UL 1000.000 1000.000
FS_ERROR -1 <> FS_ERROR
1500.000 -~
1000.000 -
500.000 -
Pass Range
0.000 - Min
30
e Average
-500.000 -
st Max
-1000.000 -
-1500.000 -

krads
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TID Report

HDR TID Report
DAC121S101-SEP

GAIN_ERROR -1 <> GAIN_ERRO 2 - 00008
Test Site TIEMA TIEMA GAIN_ERROR -1<> GAIN_ERROqi
Tester mFLEX mFLEX 6.000
Test Number GCRS1011C GQRS101NC 4,000 .

Unit
Max Limit 1000 1000 2000
Min Limit -900 -920 — 0000
krads Serial # Pre Post Delta £ 000
0 21 -169.052 -164.492 -4.560 8 Low
30 22 -125.809 -120.993 -4.816 Te——  §
30 23 -120.952 -112.425 -8.527 -6.000
30 24 -168.472 -172.232 3.760 8,000 $
30 25 -151.622 -144.093 -7.529 10000
30 26 -136.713 -132.497 -4.216 o 2 R
Max -120.952 -112.425 3.760 Krads
Average -145.437 -141.122 -4.315
Min -169.052 -172.232 -8.527
Std Dev 20.916 23.774 4.327

GAIN_ERROR -1 <> GAIN_ER
Test Site TIEMA
Tester mFLEX

Test Number GCRS1011C
Max Limit 1000
Min Limit -920
0 30
LL -920.000 -920.000
Min -164.492 -172.232
Average -164.492 -136.448
Max -164.492 -112.425
UL 1000.000 1000.000
GAIN_ERROR -1 <> GAIN_ERROR
1500.000 -+
1000.000 -
500.000 -
Pass Range
0.000 +———————— Min
——
b e Average
-500.000 -
st Max
-1000.000 -
-1500.000 -
krads
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HDR TID Report
DAC121S101-SEP

TID Report

Z 2_
Test Site DNL_ - 3°M_165 . DNL_MAX -1 30M_tec_Shsi” 2%
Tester mFLEX mFLEX 5.000
Test Number GCRS1011C GQRS101NC 0,000 ®
Unit mLSB mLSB
Max Limit 565 715 = -5.000
Min Limit -1000 -1000 4 10,000
krads Serial # Pre Post Delta = NS
0 21 88.964 88.471 0.493 £ -15.000
30 22 119.724 118.697 1.027 8 o000 A
30 23 80.735 102.904 -22.169 ’ S
30 24 94.307 111.861 -17.554 -25.000 £
30 25 98.041 124.034 -25.993 30,000
30 26 94.619 106.956 -12.337 0 2
Max 119.724 124.034 1.027 krads
Average 96.065 108.821 -12.755
Min 80.735 88.471 -25.993
Std Dev 13.071 12.576 11.424

50

Test Site
Tester

DNL_MAX -

TIEMA
mFLEX

1 30M_16C_5p5V

Test Number GCRS1011C
Max Limit 715 mLSB
Min Limit -1000 mLSB
0 30
LL -1000.000 -1000.000
Min 88.471 102.904
Average 88.471 112.890
Max 88.471 124.034
uL 715.000 715.000
DNL_MAX -130M_16C_5p5V
1000.000 -+
500.000 -
0.000 Pass Range
o
g o Min
-500.000 - e Average
st Max
-1000.000 -
-1500.000 -
krads
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HDR TID Report
DAC121S101-SEP

TID Report

DNL_MIN -1 30M_16C_5p5V R2=0.1175
Test Site TIEMA TIEMA ONL_MIN -130M_16C_Sp5V
Tester mFLEX mFLEX 35.000
Test Number GCRS1011C GQRS101NC 30.000 2 ]
Unit mLSB mLSB 25.000
Max Limit 1000 1000 Z 20000 g
Min Limit -300 -500 9 15.000 —
krads Serial # Pre Post Delta £ 10000 S~
0 21 -53.270 -73.721 20.451 8 5000 i
30 22 -66.291 -62.076 -4.216 8 sooo
30 23 -59.576 -52.030 -7.546 5.000 *
30 24 -59.887 -80.122 20.236 10000 3
30 25 -60.210 -90.693 30.483 15.000
30 26 -72.921 -62.820 -10.102 o 2 o
Max -53.270 -52.030 30.483 krads
Average -62.026 -70.244 8.218
Min -72.921 -90.693 -10.102
Std Dev 6.745 14.010 17.484

Test Site
Tester

DNL_MIN -1 30M_16C_5p5V

TIEMA
mFLEX

Test Number GCRS1011C
Max Limit 1000 mLSB
Min Limit -500 mLSB
0 30
LL -500.000 -500.000
Min =7/ 372\ -90.693
Average -73.721 -69.548
Max =7/ 372\ -52.030
uL 1000.000 1000.000
DNL_MIN -130M_16C_5p5V
1500.000 -~
1000.000 -
500.000 - Pass Range
o
2 Min
0.000 e AVErage
30
e Max
-500.000 -
-1000.000 -
krads
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TID Report

HDR TID Report
DAC121S101-SEP

INL_MAX -1 30M_16C_5p5V RZ=0.3105
Test Site TIEMA TIEMA INL_MAX -130M_16C_3pSV
Tester mFLEX mFLEX 0.080
Test Number GCRS1011C GQRS101NC 0.060 :
Unit LSB LSB 0.040
Max Limit 6.2 6.6 0.020
Min Limit -5 5.4 2 0000
krads Serial # Pre Post Delta = 002
0 21 3.740 3.837 -0.098 5 -0.040 *
30 22 4.009 4.042 -0.032 S 60 / &
30 23 1.460 1.537 -0.078 o0 L= ~
30 24 1.278 1.222 0.057 0100
30 25 2.247 2.200 0.047 0120
30 26 1.608 1.654 -0.046 . e w0
Max 4.009 4.042 0.057 krads
Average 2.390 2.415 -0.025
Min 1.278 1.222 -0.098
Std Dev 1.198 1.224 0.064

INL_MAX -1 30M_16C_5p5V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 6.6 LSB
Min Limit -5.4 LSB
0 30
LL -5.400 -5.400
Min 3.837 1.222
Average 3.837 2.131
Max 3.837 4.042
uL 6.600 6.600
INL_MAX -1 30M_16C_5p5V
8.000 4
6.000 -
4.000
2.000 - Pass Range
& 0.000 Min
-2.000 £0 e Average
-4.000 - o Max
-6.000 -
-8.000 -
krads
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TID Report

HDR TID Report
DAC121S101-SEP

INL_MIN -1 30M_16C_5p5V RZ = 0.0014
Test Site TIEMA TIEMA INL_MIN -1 30M_16C_5pSV
Tester mFLEX mFLEX 0.600
Test Number GCRS1011C GQRS101NC 0500 hd
Unit LSB LSB
Max Limit 3.5 4 0.400
Min Limit -5.7 -6.1 = 0300
krads  Serial # Pre Post Delta = 0200
0 21 -0.937 -0.974 0.037 £ oo
30 22 -0.389 -0.323 -0.066 SIS S—
30 23 -3.676 -3.676 0.000 0.000 *
30 24 -1.109 -1.652 0.543 0,100 >
30 25 -1.991 -1.929 -0.062 o200
30 26 -1.905 -1.789 -0.116 . - o
Max -0.389 -0.323 0.543 krads
Average -1.668 -1.724 0.056
Min -3.676 -3.676 -0.116
Std Dev 1.155 1.130 0.245

INL_MIN -1 30M_16C_5p5V

Test Site TIEMA
Tester mFLEX
Test Number GCRS1011C

Max Limit 4 LSB
Min Limit -6.1 LSB
0 30
LL -6.100 -6.100
Min -0.974 -3.676
Average -0.974 -1.874
Max -0.974 -0.323
UL 4.000 4.000
INL_MIN -130M_16C_5p5V
6.000 -
4.000 -
2.000 -
0.000 Pass Range
-2.000 - e AVETagE
-4.000 - e Max
-6.000 -
-8.000 -
krads
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Important Limitations on Use of Data Exceeding Specified Limits

Tl is providing this data for your convenience. However, we want to make clear the significant limitations of its usefulness as an indicator of
how devices may perform in various applications.

THIS DATA IS PROVIDED "AS IS" WITHOUT ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND INCLUDING WARRANTIES
OF MERCHANTABILITY, NONINFRINGEMENT OF INTELLECTUAL PROPERTY, OR FITNESS FOR ANY PARTICULAR PURPOSE. IN
NO EVENT SHALL Tl OR ITS SUPPLIERS BE LIABLE FOR ANY DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION,
DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION, LOSS OF INFORMATION) ARISING OUT OF THE USE OF OR
INABILITY TO USE THE INFORMATION, EVEN IF TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Your use of this data, and all consequences of such use, is solely your responsibility. You must perform sufficient engineering and additional
qualification testing in order to properly evaluate your application and determine whether a candidate device is suitable for use in that
application.

TI semiconductor components are specifically designed and manufactured to be used within the electrical, thermal, mechanical and other
parameters set forth in TI's product data sheets. Quality and reliability data provided by Texas Instruments, such as MTBF and fit rate data,
is intended to be an estimate of product performance based upon history only. It does not imply that any performance levels reflected in
such data can be met if the product is operated outside the conditions expressly stated in the latest published data sheet for a device.

Plastic encapsulated Tl semiconductor devices are neither designed nor warranted as suitable for use in military applications and/or military
environments.

THIS INFORMATION SHOULD NOT BE USED TO ASSIST IN THE PRACTICE OF "UPRATING" OR "UPSCREENING" DEVICES FOR
USE IN MILITARY OR OTHER CRITICAL APPLICATIONS. There are significant limitations of this information as an indicator of how
commercial, off-the-shelf (COTS) devices may perform in such applications or environments, and about the hazards of using COTS devices
in such applications. Tl strongly believes that semiconductor components should never be used outside their specified tolerance levels as
up-screening can lead directly to system or component failure. Such failures may present distinct risks to end-users and to third parties. Tl
cannot accept any responsibility for component or system failures that occur due to the misuse of its products, including misuse that may
result from the practice of up-screening.

Any use of Tl components beyond their rated limits voids all warranty responsibility of Tl with respect to such devices, and also voids all
responsibility of Tl with respect to any applications assistance, product design, software performance or services of any kind that were or
may have been performed in connection with the sale of any such devices. Further, resale of Tl's products or services with statements
different from or beyond the parameters stated by Tl for that product or service in official Tl data books or data sheets, or without the
warnings or instructions provided by TI, voids all express and any implied warranties for the associated Tl product or service, and is an
unfair and deceptive business practice.

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
Tl products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com
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