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ADC128S102-SEP Radiation Tolerant, 8-Channel, CMOS, 
12-Bit ADC TID Report

ABSTRACT

This report discusses the results of the total ionizing dose (TID) testing for the ADC128S102PW-SEP. This 
device is a 2.7-V to 5.25-V, low power, 8-channel, CMOS, 12-bit analog-to-digital converter (ADC) specified for 
conversion throughput rates of 50 kSPS to 1 MSPS. This study was done to determine the TID effects under a 
high dose rate (HDR) of 30krad (Si). The resulting data shows that no units failed any of the parametric tests.
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1 Device Information
The ADC128S102PW-SEP is a low-power, 8-channel, CMOS, 12-bit ADC specified for conversion throughput 
rates of 50 kSPS to 1 MSPS. The converter is based on a successive approximation register (SAR) architecture 
with an internal track-and-hold circuit. The device can be configured to accept up to eight input signals at inputs 
IN0 through IN7.

The ADC128S102PW-SEP can be operated with independent analog and digital supplies. The analog supply 
(VA) can range from 2.7 V to 5.25 V, and the digital supply (VD) can range from +2.7 V to VA. The 
ADC128S102PW-SEP is packaged in a 16-lead TSSOP package.

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 ADC128S102PWTSEP

Package 16-pin TSSOP (PW)

Technology CMOS7

Die lot number 1012690CUA

Die name GHX3UADC128SA0

Device / package lot number 1362809EM1

Lot trace code (LTC) 1BCGDCK

Quantity tested 22

Lot accept/reject All 22 devices passed 30 krad (Si)

HDR radiation facility Texas Instruments SVC Group, Santa Clara, CA

HDR dose level 30krad (Si)

HDR dose rate 51.61 rads (Si) / sec

HDR irradiation temperature Ambient, room temperature

Radiation test date 24-Feb-2022

TI may provide technical, applications or design advice, quality characterization, and reliability data or service 
providing these items shall not expand or otherwise affect TI's warranties as set forth in the Texas Instruments 
Incorporated Standard Terms and Conditions of Sale for Semiconductor Products and no obligation or liability 
shall arise from TI's provision of such items. Semiconductor Products and no obligation or liability shall arise 
from TI's provision of such items.

This information is proprietary to Texas Instruments and may not be further disclosed without the express written 
permission of Texas Instruments.
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2 Total Dose Test Setup
2.1 Test Overview
The ADC128S102PW-SEP was tested according to MIL-STD-883, test method 1019. 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). The device was fully functional.

2.2 Test Description and Facilities
The ADC128S102PW-SEP HDR exposure was performed on biased devices in a Co-60 gamma cell at the TI 
SVC facility in Santa Clara, California. After exposure, the devices were tested post radiation for full electrical 
evaluation using Texas Instruments ATE. A minimum of 22 units are required to qualify a full wafer lot, a total 
sample size of 24 units (22 RLAT and two control units) were tested.

2.3 Test Setup Details
The devices under HDR exposure were tested in biased conditions as described in Figure 2-1.

2.3.1 Biased

Figure 2-1 shows the bias conditions for each pin during irradiation. Table 2-1 describes the pin signal 
connections.

Figure 2-1. ADC128S102PW-SEP Biased Diagram

Table 2-1. Pin Signal Connections

Symbol
Limits

MIN MAX

VA and VD 5.0 V 5.5 V

Vin 1.6 V 1.8 V

IDA and IDD 0.25 mA 0.33 mA

SCLK 50 kHz; 0 V–3.3 V

CS 2.5 kHz; 0 V–3.3 V
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Table 2-2 lists the bill of materials for the TID bias board used.

Table 2-2. Bill of Materials
Refs Designator Qty Description

R1 4 50 OHMS, 1/4 WATT, 1%

C3 2 10uF, 35V, 5%

C4 2 0.1uF, 35V, 5%

C5 1 1000pF, 35V, 5%

SMB 2 SMB JACK Right Angle

2.4 Test Configuration and Condition
Table 2-3 lists the serialized samples used for RHA characterization.

Table 2-3. HDR = 51.61 rad(Si)/s Device Information
HDR = 51.61 rad(Si)/s

Total Samples: 24
30 krad(Si)

Biased Unbiased

3-24 1-2

Total Dose Test Setup www.ti.com
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A Total Ionizing Dose HDR Report Appendix
This appendix provides the ADC128S102PW-SEP TID HDR report. The report shows the variation for each 
parameter up to 30 krad(Si).
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