
Radiation Report
ADC168M102R-SP Total Ionizing Dose (TID) Radiation 
Report

Abstract
This report covers the radiation characterization results of the ADC168M102R-SP which is a space grade 16-Bit 
1-MSPS, 8-channel ADC that offers simultaneous sampling. The study was done to determine total ionizing 
dose (TID) effects under low dose rate (LDR) and high dose rate (HDR) up to 100Krad(Si) as a one-time 
characterization. The results show that all samples passed within the specified limits up to 100Krad(Si).

In production, the Radiation Lot Acceptance Testing (RLAT) is performed using 5 units on every fab-lot 
to the specified rating of 100krad(Si). Furthermore, the ADC168M102R-SP has a Single Event Latch-Up 
(SEL) immunization up to 75MeV×cm2/mg which makes it suitable for Radiation Hardness Assured Space 
Applications.
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Trademarks
All trademarks are the property of their respective owners.
1 Device Information
The ADC168M102R-SP is space grade 16-Bit 1-MSPS, ADC with eight pseudo- or four fully differential 
input channels grouped into two pairs for simultaneous signal acquisition. The analog inputs are maintained 
deferentially to the input of the ADC. The input multiplexer can be used in either pseudo-differential mode, 
supporting up to four channels per ADC (4×2), or in fully-differential mode that allows to convert up to two inputs 
per ADC (2x2).

The ADC168M102R-SP can be operated with independent analog and digital supplies. The analog supply 
(AVDD) can range from 2.7V to 5.5V and the digital supply (DVDD) can range from 2.3V to 5.5V. The 
ADC168M102R-SP is packaged in a 32-lead VQFN package.
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1.1 Device Details
Table 1-1 lists the device information used for TID HDR characterization and qualification.

Table 1-1. TID HDR Device and Exposure Details
TID HDR Details:

TI Device Number ADC168M102R-SP

Package 32-RHB

Technology HPA07

Die Lot Number 4557905

A/T Lot Number / Lot Trace Code 5624823 /
59A54JI

Quantity Tested 5 units per exposure level

Lot Accept/Reject 5 / 0 per exposure level

HDR Radiation Facility Texas Instruments CLAB, Dallas, TX

HDR Dose Level 3, 10, 30, 50, and 100Krad(Si)

HDR Dose Rate 170-260 rad(Si)/s ionizing radiation with increments

HDR Radiation Source Gamma (GR420) Co-60

Irradiation Temperature Ambient, room temperature

Irradiation and Test Temperature Ambient, room temperature controlled to 24°C ±6°C per MIL-STD-883 and MIL-
STD-750

Table 1-2 lists the device information used for TID LDR characterization and qualification.

Table 1-2. TID LDR Device and Exposure Details
TID LDR Details:

TI Device Number ADC168M102R-SP

Package 32-RHB

Technology HPA07

Die Lot Number 3713261

A/T Lot Number / Lot Trace Code 4493181MLA /
46ARCTI

Quantity Tested 5 units per exposure level for both biased and unbiased testing

Lot Accept/Reject 5 / 0 per exposure level for both biased and unbiased

LDR Radiation Facility Radiation Test Solutions, Inc. Colorado Springs, CO

LDR Dose Level 3, 10, 30, 50, and 100Krad(Si)

LDR Dose Rate 10mrad(Si)/s ionizing radiation with increments

LDR Radiation Source Gamma rays provided by JLSA 81-20/81-22 Co60 LDR source

Irradiation Temperature Ambient, room temperature

Irradiation and Test Temperature Ambient, room temperature controlled to 24°C ±6°C per MIL-STD-883 and MIL-
STD-750

2 Total Dose Test Setup

2.1 Test Overview
The ADC168M102R-SP was tested according to MIL-STD-883, Test Method 1019.9, Conditions A. For this test, 
the product was irradiated up to the target radiation level, and then put through full electrical parametric testing 
on the production Automated Test Equipment (ATE). All devices remained functional passing all parametric test 
limits.
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2.2 Test Description and Facilities
The ADC168M102R-SP HDR exposure was performed on biased devices at TI CLAB facility in Dallas, Texas. 
The dose rate of the exposure was between 170-260 rad(Si)/s. After the exposure, the devices were electrically 
tested at TI testing facility.

The ADC168M102R-SP LDR exposure was performed on biased and unbiased devices at Radiation Test 
Solutions, Inc. in Colorado Springs, CO. The dose rate of the exposure was 10mrad(Si)/s. After the exposure, 
the devices were electrically tested at TI testing facility.

2.3 Test Setup Details
The devices were biased to the maximum recommended operating conditions as described below.
2.3.1 Biased

Figure 2-1 shows biased conditions for each pin during radiation.

Figure 2-1. ADC168M102R-SP Biased Diagram

Table 2-1. Pinout
Pin # Pin Name Bias Pin # Pin Name Bias

1 CHB1+ 5.5V 17 M0 5.5V

2 CHB1- 5.5V 18 SDI 5.5V

3 CHB0+ 5.5V 19 CONVST 5.5V

4 CHB0- 5.5V 20 RD 5.5V

5 CHA1+ 5.5V 21 CS 5.5V

6 CHA1- 5.5V 22 CLOCK 40MHz

7 CHA0+ 5.5V 23 BUSY GND

8 CHA0- 5.5V 24 SDOB GND

9 REFIO1 5.5V 25 SDOA GND

10 REFIO2 5.5V 26 NC GND

11 RGND GND 27 BVDD 5.5V
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Table 2-1. Pinout (continued)
Pin # Pin Name Bias Pin # Pin Name Bias

12 AGND GND 28 BGND GND

13 AVDD 5.5V 29 AVDD1 5.5V

14 NC GND 30 AGND1 GND

15 NC GND 31 CMB 5.5V

16 M1 5.5V 32 CMA 5.5V

2.4 Test Configuration and Condition
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. Five samples per exposure level were used at the 
10mrad(si)/s dose level for both biased and unbiased LDR and five samples per exposure level were used 
at the 170-260rad(Si)/s dose level for HDR with biased setup conditions per Table 2-2.

Table 2-2. LDR Biased Conditions
LDR = 10mrad(Si)/s

Total Samples: 5/dose level
Exposure Levels

3krad(Si), Unit#s 26, 27, 28, 29, 30
10krad(Si), Unit#s 31, 32, 33, 34, 35
30krad(Si), Unit#s 36, 37, 38, 39, 40
50krad(Si), Unit#s 41, 42, 43, 44, 45
100krad(Si), Unit#s 46, 47, 48, 49, 50

Passed

Table 2-3. LDR Unbiased Conditions
LDR = 10mrad(Si)/s

Total Samples: 5/dose level
Exposure Levels

3krad(Si), Unit#s 1, 2, 3, 4, 5
10krad(Si), Unit#s 6, 7, 8, 9, 10

30krad(Si), Unit#s 11, 12, 13, 14, 15
50krad(Si), Unit#s 16, 17, 18, 19, 20
100krad(Si), Unit#s 21, 22, 23, 24, 25

Passed

Table 2-4. HDR Biased Conditions
HDR = 170-260rad(Si)/s

Total Samples: 5/dose level
Exposure Levels:

3krad(Si), Unit#s 1, 2, 3, 4, 5
10krad(Si), Unit#s 6, 7, 8, 9, 10

30krad(Si), Unit#s 33, 34, 35, 36 ,37
50krad(Si), Unit#s 11, 12,13 ,21, 22

100krad(Si), Unit#s 23, 24, 17, 18, 19

Passed

3 TID Characterization Test Results

3.1 TID Characterization Summary
ADC168M102R-SP passed HDR and LDR up to 100Krad at the maximum recommended operating 
conditions.  The drifts of critical parameters were within the specification. ELDRS study was also performed, 
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and device was determined to be ELDRS-free, leaving HDR as worst case for drift. 100kRads HDR are used for 
radiation lot acceptance.
4 Applicable and Reference Documents
4.1 Reference Documents
Texas Instruments total ionizing dose radiation (total dose) test procedure follows the standards put forth in 
MIL-STD-883 TM 1019. The document can be found at the DLA website.

4.2 Total Ionizing Dose HDR and LDR Reports
Pre- and post-TID exposure testing was done with data collected on all critical parameters. All tested parameters 
were found to be within datasheet specifications during both pre- and post-testing.

Table 4-1. Critical Parameters
Parameter Units Lower Limit Upper Limit

46000001:AVDD_max_supply mA 5 25

46000003:DVDD_max_supply mA 1 13

46000004:AVDD_nap_max_supply uA 0 6200

46000006:DVDD_nap_max_supply uA -5 20

46000007:AVDD_pd_max_supply nA -5000 2200000

33000001:offset_A mV -2.5 2.5

33000002:gain_A % -0.3 0.3

33000004:offset_B mV -2.5 2.5

33000005:gain_B % -0.3 0.3

33000003:cmrr_A dB

33000006:cmrr_B dB

43000001:SFDR_A dB -89

43000002:THD_A dB -90

43000003:SNR_A dB 89

43000004:SINAD_A dB 88

44000001:SFDR_B dB -89

44000002:THD_B dB -90

44000003:SNR_B dB 89

44000004:SINAD_B dB 88

26000002:DNL_max_A LSB -2 4

26000004:DNL_min_A LSB -2 2

26000001:INL_max_A LSB -5 5

26000003:INL_min_A LSB -5 5

26000006:DNL_max_B LSB -2 4

26000008:DNL_min_B LSB -2 2

26000005:INL_max_B LSB -5 5

26000007:INL_min_B LSB -5 5

29000008:internalRef1_FS V 2.485 2.665

29000011:internalRef2_FS V 2.485 2.665

53000001:AVDD_3_6V mA 5 18

53000003:DVDD_3_6V mA 1 10

53000004:AVDD_nap_3_6V uA 0 2000
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A HDR Report
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B LDR Biased Report
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