
Radiation Report
SN54SLC8T245-SEP Total Ionizing Dose (TID)

ABSTRACT

This report covers the radiation characterization results of the SN54SLC8T245-SEP 8-Bit Dual-Supply Bus 
Transceiver. The study was done to determine Total Ionizing Dose (TID) effects under high dose rate (HDR) 
up to 20 krad(Si) as a one time characterization. The results show that all samples passed within the specified 
limits up to 20 krad(Si). However, Radiation Lot Acceptance Testing (RLAT) will be performed using 34 units 
at a dose level of 20 krad(Si) for future wafer lots. Furthermore, the SN54SLC8T245-SEP 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 suitable for low Earth orbit space applications. The device is ideal for logic level 
shifting from low voltage FPGAs, controllers, and subsystems.
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1 Device Information
1.1 Product Description
The SN54SLC8T245-SEP device is an 8-bit noninverting bus transceiver that resolves voltage level mismatch 
between devices operating at the latest voltage nodes (0.7 V, 0.8 V, and 0.9 V) and devices operating at industry 
standard voltage nodes (1.8 V, 2.5 V, and 3.3 V).The device operates by using two independent powersupply 
rails (VCCA and VCCB) that operate as low as 0.65 V. Data pins A1 through A8 are designed to track VCCA, which 
accepts any supply voltage from 0.65 V to 3.6 V. Data pins B1 through B8 are designed to track VCCB, which 
accepts any supply voltage from 0.65 V to 3.6 V.

The SN54SLC8T245-SEP device is designed for asynchronous communication between data buses. The device 
transmits data from the A bus to the B bus or from the B bus to the A bus, depending on the logic level of the 
direction-control inputs (DIR1 and DIR2). The output-enable (OE) input is used to disable the outputs so the 
buses are effectively isolated. The control pins (DIR and OE) are referenced to VCCA.

This device is fully specified for partial-power-down applications using Ioff. The Ioff circuitry disables the outputs 
when the device is powered down. This inhibits current backflow into the device which prevents damage to the 
device. The VCC isolation feature ensures that if either VCC input supply is below 100 mV, then all level shifter 
outputs are disabled and placed into a high-impedance state. To ensure the high-impedance state of the level 
shifter I/Os during power up or power down, OE should be tied to VCCA through a pullup resistor; the minimum 
value of the resistor is determined by the currentsinking capability of the driver

1.2 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 20 krad(Si)

TI Device Number SN54SLC8T245-SEP

Package 24-pin PW (TSSOP)

Technology LBC7

Die Lot Number 8269031

A/T Lot Number / Date Code 2242232/23CGH1K

Quantity Tested 34 irradiated devices + 3 control

Lot Accept/Reject All levels tested and passed up to 20 krad(Si)

HDR Radiation Facility Texas Instruments – Dallas, TX

HDR Dose Level 10 krad(Si), 30 krad(Si)

HDR Dose Rate 239.5 rad(Si)/s [238 to 241 rad(si)/s]

HDR Radiation Source Gammacell (Hopewell, GR420) Co-60

Irradiation Temperature 25°C

Device Information www.ti.com
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2 Total Dose Test Setup
2.1 Test Overview
The SN54SLC8T245-SEP was tested according to MIL-STD-883, Test Method 1019.9. For this testing, 
Condition A was used. 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.

2.2 Test Description and Facilities
The SN54SLC8T245-SEP HDR exposure was performed on biased and unbiased devices in a Co-60 gamma 
cell at TI facility in Dallas, Texas. The un-attenuated dose rate of this cell is 239.5 rads(Si)/s [238 to 241 
rad(Si)/s]. After exposure, the devices were packed in dry ice (per MIL-STD-883 Method 1019.9 section 3.10) 
and full post radiation electrical evaluation using Texas Instruments ATE was conducted. ATE test limits are set 
per data sheet electrical limits based on qualification and characterization data. Post radiation measurements 
were taken within 30 minutes of removing the devices from the dry ice container. The devices were allowed to 
reach room temperature prior to electrical post radiation measurements.

2.3 Test Setup Details
The devices were tested in biased conditions as described in the following section.

2.3.1 Biased

Figure 2-1 shows the bias conditions for each pin during irradiation.
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Figure 2-1. SN54SLC8T245-SEP Bias Diagram

2.4 Test Configuration and Condition
HDR devices were stressed at 20 krad(Si) for biased conditions.

Table 2-1. HDR = 20 krad(Si) Biased Device Information
Total Samples: 34
Exposure Levels

10 krad(Si) 20 krad(Si)

4, 5, 6 7 – 37
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3 TID Characterization Test Results
3.1 TID Characterization Summary Results
The parametric data for the SN54SLC8T245-SEP passes up to 20 krad(Si) HDR TID irradiation. The drifts of the 
electrical parameters through HDR were within the data sheet limits.

Overall, the SN54SLC8T245-SEP showed a strong degree of hardness to HDR TID irradiation up to 20 krad(Si). 
The measurements taken post-irradiation for each sample set showed a marginal shift for most parameters at 
each dose level. The parameters that did show a greater degree of change between pre- and post-irradiation 
were still within the electrical performance characteristics specified in the data sheet electrical parameters. 
For the data sheet electrical parameters and associated tests, see SN54SLC8T245-SEP Radiation-Tolerant, 
Eight-Bit, 0.65-V to 3.3-V, Direction-Controlled Level Translator in Space Enhanced Plastic data sheet.

See Appendix: HDR TID Report Data for HDR report up to 20 krad(Si).

3.2 Specification Compliance Matrix
Table 3-1. SN54SLC8T245-SEP Electrical Parameters Table

PARAMETER TEST CONDITIONS VCCA VCCB

SN54SLC8T245-SEP
DATA SHEET TEST NAME

MIN TYP MAX UNIT

VOH
High-level 

output voltage
VI = VIH

IOH = –50 µA 0.65 V 0.65 V 0.55

V

VOH_50UA

IOH = –200 µA 0.76 V 0.76 V 0.58 VOH_200UA

IOH = –500 µA 0.85 V 0.85 V 0.65 VOH_500UA

IOH = –3 mA 1.1 V 1.1 V 0.85 VOH_3MA

IOH = –6 mA 1.4 V 1.4 V 1.05 VOH_6MA

IOH = –8 mA 1.65 V 1.65 V 1.2 VOH_8MA

IOH = –9 mA 2.3 V 2.3 V 1.75 VOH_9MA

IOH = –12 mA 3 V 3 V 2.3 VOH_12MA

VOL
Low-level 

output voltage
VI = VIL

IOL = 50 µA 0.65 V 0.65 V 0.1

V

VOL_50UA

IOL = 200 µA 0.76 V 0.76 V 0.18 VOL_200UA

IOL = 500 µA 0.85 V 0.85 V 0.2 VOL_500UA

IOL = 3 mA 1.1 V 1.1 V 0.25 VOL_3MA

IOL = 6 mA 1.4 V 1.4 V 0.35 VOL_6MA

IOL = 8 mA 1.65 V 1.65 V 0.45 VOL_8MA

IOL = 9 mA 2.3 V 2.3 V 0.55 VOL_9MA

IOL = 12 mA 3 V 3 V 0.7 VOL_12MA

II
Input leakage 

current

Control Inputs (DIR, OE):

VI = VCCA or GND
0.65 V – 3.6 V 0.65 V – 3.6 V –1 1 µA II

Ioff
Partial power

down current

A Port:

VI or VO = 0 V – 3.6 V
0 V 0 V – 3.6 V –35 55

µA IOFF
B Port:

VI or VO = 0 V – 3.6 V
0 V – 3.6 V 0 V –35 55

IOZ

High-

impedance 

state output 

current

A Port:

VO = VCCO or GND, VI = VCCI or 

GND, OE = VIH

3.6 V 3.6 V –8 8

µA IOZ
B Port:

VO = VCCO or GND, VI = VCCI or 

GND, OE = VIH

3.6 V 3.6 V –8 8
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Table 3-1. SN54SLC8T245-SEP Electrical Parameters Table (continued)

PARAMETER TEST CONDITIONS VCCA VCCB

SN54SLC8T245-SEP
DATA SHEET TEST NAME

MIN TYP MAX UNIT

ICCA
VCCA supply 

current
VI = VCCI or GND, IO = 0 mA

0.65 V – 3.6 V 0.65 V – 3.6 V 40

µA

ICCA_0.65v_3.6v

0 V 3.6 V –12 ICCA_0V_3.6V

3.6 V 0 V 35 ICCA_3.6V_0V

ICCB
VCCB supply 

current
VI = VCCI or GND, IO = 0 mA

0.65 V – 3.6 V 0.65 V – 3.6 V 38

µA

ICCB_0.65v_3.6v

0 V 3.6 V 35 ICCB_0V_3.6V

3.6 V 0 V –12 ICCB_3.6V_0V

ICCA + 

ICCB

Combined 

supply current
VI = VCCI or GND, IO = 0 mA 0.65 V – 3.6 V 0.65 V – 3.6 V 70 µA ICCA+ICCB
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4 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.

Reference Documents www.ti.com

6 SN54SLC8T245-SEP Total Ionizing Dose (TID) SBOK064 – OCTOBER 2022
Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SBOK064
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBOK064&partnum=SN54SLC8T245-SEP


A Appendix: HDR TID Report Data
This appendix provides the SN54SLC8T245-SEP TID HDR report. The report shows the variation for each 
parameter up to 20 krad(Si).
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