
Radiation Report
DRV8351-SEP Total Ionizing Dose (TID) Report

ABSTRACT

This report discusses the radiation characterization results of the DRV8351-SEP. The study was done to 
determine total ionizing dose (TID) effects under high dose rate (HDR) up to 30krad(Si) as a one time 
characterization. The results show that all samples passed within the specified limits up to 30krad(Si). Radiation 
Lot Acceptance Testing (RLAT) are performed using five units at a dose level of 30krad(Si) for future wafer lots 
per MIL-STD-883 TM 1019.

The DRV8351-SEP is packaged in a space enhanced plastic for low outgassing characteristics and is Single 
Event Latch-Up (SEL) immune up to 43MeV-cm2 / mg, which makes the device an option for low Earth orbit 
space applications.

The DRV8351-SEP Total Ionizing Dose (TID) Report covers the TID performance.
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1 Device Information
The DRV8351-SEP is a radiation-hardness-assured (RHA) 40V three half-bridge gate drivers, capable of 
driving high-side and low-side N-channel power MOSFETs. The DRV8351-SEP generates the correct gate drive 
voltages using an integrated bootstrap diode and external capacitor for the highside MOSFETs. GVDD is used to 
generate gate drive voltage for the low-side MOSFETs. The Gate Drive architecture supports peak up to 750mA 
source and 1.5A sink currents. The driver features:

• Absolute Maximum Voltage ratings
– PVDD = 42.5V
– GVDD = 15V

• Approximately 125ns propagation delay
• Approximately 4.0ns high-side and low-side matching
• 3x PWM Mode

– 3x PWM allows for outputs to be controlled by dedicated input
– PWM allows for two complementary outputs signals to be generated from single input

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 50 krad(Si)

TI Device Number DRV8351-SEP

Package 20-pin PW (TSSOP)

Technology LBC9

Die Lot Number 3305394 (DMOS6)

A/T Lot Number and Date Code 4076947, 2405 (MLA)

Quantity Tested 25 irradiated devices + five control

Lot Accept or Reject Devices passed 30krad(Si)

HDR Radiation Facility Texas Instruments CLAB in Dallas, Texas

HDR Dose Level
10krad(Si), 20krad(Si), 30krad(Si), 40krad(si),

50krad(si)

HDR Dose Rate 177.47 -rad(Si) /s ionizing radiation

HDR Radiation Source Gammacell 220 Excel (GC-220E) Co-60

Irradiation Temperature Ambient, room temperature
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2 Total Dose Test Setup
The DRV8351-SEP was set up with PVDD and GVDD powered up to 15V and 40V respectively. The inputs 
(INLx and INHx) were all tied together. DRV8351-SEP has a 3x PWM mode such that given a high side input, 
the low side automatically inverts the signals such that a motor can be driven with 3 signals versus the 6 
required from a non inverting device. The switching frequency Fs = 100kHz, switching from 0V to 5V.

2.1 Test Overview
The DRV8351-SEP samples were irradiated at a high dose rate of 177.47rad(Si) / s up to 30krad(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 DRV8351-SEP HDR exposure was performed on biased and unbiased devices in a Co-60 gamma cell at 
a TI facility in Dallas, Texas. The unattenuated dose rate of this cell is 177.47rads(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 sections.

2.3.1 Bias Diagram

Figure 2-1 shows the bias conditions for each pin during irradiation. All 3 phases had MOSFETS on both 
high/low side.
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Figure 2-1. DRV8351-SEP Biased Diagram
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2.4 Test Configuration and Condition
A step stress (10k, 20k, 30k and 50k) test method was used to determine the TID hardness level. That is, after a 
predetermined TID level was reached, an electrical test was performed on a given sample of parts to verify that 
the units are within specified data sheet electrical test limits.

Table 2-1 lists the serialized samples used for TID characterization.

Table 2-1. HDR Device Information
Control Group HDR = Dose Rate = 177.47rad(Si)/s

Total Samples:
5

Total Samples: 25
Exposure Levels

10krad (Si) 20krad(Si) 30krad(Si) 40krad(Si) 50krad (Si)

Biased Biased Biased Biased Biased

1 - 5 6 - 10 11 - 15 21 - 25 26 - 30
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3 TID Characterization Test Results
3.1 TID Characterization Summary Results
The parametric data for the DRV8351-SEP passes up to 30krad(Si) HDR TID irradiation. The drifts of the 
electrical parameters through HDR were within the data sheet limits.

Overall, the DRV8351-SEP showed a strong degree of hardness to HDR TID irradiation up to 30krad(Si). The 
measurements taken post-irradiation for each sample set showed a marginal shift for most parameters at each 
dose level. The parameters that showed a greater degree of change between pre- and post-irradiation were 
within the electrical performance characteristics specified in the data sheet electrical parameters.

See Section 5 for HDR report up to 50krad(Si).

TID Characterization Test Results www.ti.com

6 DRV8351-SEP Total Ionizing Dose (TID) Report SLVK182 – DECEMBER 2024
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SLVK182
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVK182&partnum=


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

Parameter Test Conditions VCC
TA = -55°C to +125°C

Unit Test Name
MIN TYP MAX

IGVDD GVDD standby mode current  INHx = INLX = 0; VBSTx = 
VGVDD 400 800 1500 µA IGVDD_STANDBY

IGVDD GVDD active mode current
 INHx = INLX = Switching at 

20kHz; VBSTx = VGVDD; NO 
FETs connected

400 825 1500 µA IGVDD_ACTIVE

ILBSx Bootstrap pin leakage current VBSTx = VSHx = 85V; VGVDD 
= 0V 2 7 13 µA IL_BSX

ILBS_TRAN Bootstrap pin active mode transient leakage 
current  INHx = Switching at 20kHz 30 105 220 µA IL_BSX_TRAN

ILBS_DC Bootstrap pin active mode leakage static 
current  INHx = High 30 85 150 µA IL_BSX_ACT

ILSHx High-side source pin leakage current  INHx = INLX = 0; VBSTx - 
VSHx = 12V; VSHx = 0 to 85V 30 55 90 µA IL_SHX_TRAN

VIL Input logic low voltage INLx, INHx pins 0.8 V VIL_INHX

IIL INHx, MODE Input logic low current VPIN (Pin Voltage) = 0V -1 0 1 µA IIL_INHX

IIH INHx, MODE Input logic high current VPIN (Pin Voltage) = 5V; 5 20 30 µA IIH_INHX

RPD_INHx INHx Input pulldown resistance To GND 120 200 280 kΩ RPD_INHX

VGHx_LO High-side gate drive low level voltage IGLx = -100mA; VGVDD = 
12V; No FETs connected 0 0.15 0.35 V VGHX_LO

VGHx_HI High-side gate drive high level voltage 
(VBSTx - VGHx)

IGHx = 100mA; VGVDD = 12V; 
No FETs connected 0.3 0.6 1.2 V VGHX_HI

VGLx_LO Low-side gate drive low level voltage IGLx = -100mA; VGVDD = 
12V; No FETs connected 0 0.15 0.35 V VGLX_LO

VGLx_HI Low-side gate drive high level voltage 
(VGVDD - VGHx)

IGHx = 100mA; VGVDD = 12V; 
No FETs connected 0.3 0.6 1.2 V VGLX_HI

IDRIVEP_HS High-side peak source gate current GHx-SHx = 12V 400 750 1200 mA IDRIVE_HSX_SOURCE

IDRIVEN_HS High-side peak sink gate current GHx-SHx = 0V 850 1500 2100 mA IDRIVE_HSX_SINK

IDRIVEP_LS Low-side peak source gate current GLx = 12V 400 750 1200 mA IDRIVE_LSX_SOURCE

IDRIVEN_LS Low-side peak sink gate current GLx = 0V 850 1500 2100 mA IDRIVE_LSX_SINK

tPD Input to output propagation delay

INHx, INLx to GHx, GLx; 
VGVDD  = VBSTx - VSHx > 

8V; SHx = 0V, No load on GHx 
and GLx

70 125 180 ns TPD_GLX_GT8 
TPD_GHX_GT8

tPD_match Matching propagation delay per phase

GHx turning OFF to GLx 
turning ON, GLx turning OFF 

to GHx turning ON; VGVDD  = 
VBSTx - VSHx > 8V; SHx = 0V, 

No load on GHx and GLx

-30 ±4 30 ns TPD_MATCH_GT8_LSX 
TPD_MATCH_GT8_HSX

tPD_match Matching propagation delay phase to phase

GHx/GLx turning ON to 
GHy/GLy turning ON, GHx/GLx 

turning OFF to GHy/GLy 
turning OFF;  VGVDD  = 

VBSTx - VSHx > 8V; SHx = 0V, 
No load on GHx and GLx

-30 ±4 30 ns TPD_MATCH_PP_GT8_LS 
TPD_MATCH_PP_GT8_HS

tR_GLx GLx rise time (10% to 90%) CLOAD = 1000 pF;  VGVDD  = 
VBSTx - VSHx > 8V; SHx = 0V 10 24 50 ns TRISE_GLX_GT8

tR_GHx GHx rise time (10% to 90%) CLOAD = 1000pF;  VGVDD  = 
VBSTx - VSHx > 8V; SHx = 0V 10 24 50 ns TRISE_GHX_GT8

tF_GLx GLx fall time (90% to 10%) CLOAD = 1000pF; VGVDD  = 
VBSTx - VSHx > 8V; SHx = 0V 5 12 30 ns TFALL_GLX_GT8

tF_GHx GHx fall time (90% to 10%) CLOAD = 1000pF; VGVDD  = 
VBSTx - VSHx > 8V; SHx = 0V 5 12 30 ns TFALL_GHX_GT8

tDEAD Gate drive dead time DT pin connected to GND 150 215 280 ns TDEAD_GND_CHX

VBOOTD Bootstrap diode forward voltage IBOOT = 100µA 0.45 0.7 0.85 V VBSTD_FW100UA

VBOOTD Bootstrap diode forward voltage IBOOT = 100mA 2 2.3 3.1 V VBSTD_FW100MA

VGVDDUV Gate Driver Supply undervoltage lockout 
(GVDDUV) Supply rising 4.45 4.6 4.7 V VGVDD_UV_RISE

tGVDDUV Gate Driver Supply undervoltage deglitch time 5 10 13 µs TGVDD_UV_DG

tBSTUV Bootstrap undervoltage deglitch time 6 10 22 µs TBST_UV_DG

RBOOTD Bootstrap dynamic resistance 
(ΔVBOOTD/ΔIBOOT) IBOOT = 100mA and 80mA 11 15 25 Ω RBSTD_DYN
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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.

5 Appendix: HDR TID Report Data
This appendix provides the DRV8351-SEP TID HDR report. The report shows the variation for each parameter 
up to 30krad(Si).

Figure 5-1. HDR_IDRIVE_HSX_SINK

Figure 5-2. HDR_IDRIVE_HSX_SOURCE
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Figure 5-3. HDR_IDRIVE_LSX_SINK

Figure 5-4. HDR_IDRIVE_LSX_SOURCE
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Figure 5-5. HDR_IGVDD_ACTIVE

Figure 5-6. HDR_IGVDD_STANDBY
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Figure 5-7. HDR_IIH_INHX

Figure 5-8. HDR_IIL_INHX
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Figure 5-9. HDR_IL_BSX

Figure 5-10. HDR_IL_BSX_ACT
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Figure 5-11. HDR_IL_BSX_TRAN

Figure 5-12. HDR_IL_SHX_TRAN
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Figure 5-13. HDR_RBSTD_DYN

Figure 5-14. HDR_RPD_INHX
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Figure 5-15. HDR_TBST_UV_DG

Figure 5-16. HDR_TDEAD_GND_CHX
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Figure 5-17. HDR_TFALL_GHX_GT8

Figure 5-18. HDR_TFALL_GLX_GT8
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Figure 5-19. HDR_TGVDD_UV_DG

Figure 5-20. HDR_TPD_GHX_GT8
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Figure 5-21. HDR_TPD_GLX_GT8

Figure 5-22. HDR_TPD_MATCH_GT8_HSX
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Figure 5-23. HDR_TPD_MATCH_GT8_LSX

Figure 5-24. HDR_TPD_MATCH_PP_GT8_HS

www.ti.com Appendix: HDR TID Report Data

SLVK182 – DECEMBER 2024
Submit Document Feedback

DRV8351-SEP Total Ionizing Dose (TID) Report 19

Copyright © 2024 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SLVK182
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVK182&partnum=


Figure 5-25. HDR_TPD_MATCH_PP_GT8_LS

Figure 5-26. HDR_TRISE_GHX_GT8
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Figure 5-27. HDR_TRISE_GLX_GT8

Figure 5-28. HDR_VBSTD_FW100MA
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Figure 5-29. HDR_VBSTD_FW100UA

Figure 5-30. HDR_VGHX_HI
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Figure 5-31. HDR_VGHX_LO

Figure 5-32. HDR_VGLX_HI
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Figure 5-33. HDR_VGLX_LO

Figure 5-34. HDR_VGVDD_UV_RISE
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Figure 5-35. HDR_VIL_INHX
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6 Appendix: ELDRS TID Report Data
This appendix provides the DRV8351-SEP TID ELDRS report. The report shows the variation for each 
parameter up to 30krad(Si). The parameters showing a ratio of LDR/HDR greater than 1.5 is due to the 
resolution and repeatability of the measurements on the ATE tester and is not a concern for the ELDRS study.

Figure 6-1. ELDRS_IDRIVE_HSX_SINK

Figure 6-2. ELDRS_IDRIVE_HSX_SOURCE
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Figure 6-3. ELDRS_IDRIVE_LSX_SINK

Figure 6-4. ELDRS_IDRIVE_LSX_SOURCE

Figure 6-5. ELDRS_IGVDD_ACTIVE
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Figure 6-6. ELDRS_IGVDD_STANDBY

Figure 6-7. ELDRS_IIH_INHX

Figure 6-8. ELDRS_IIL_INHX
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Figure 6-9. ELDRS_IL_BSX

Figure 6-10. ELDRS_IL_BSX_ACT

Figure 6-11. ELDRS_IL_BSX_TRAN
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Figure 6-12. ELDRS_IL_SHX_TRAN

Figure 6-13. ELDRS_RBSTD_DYN

Figure 6-14. ELDRS_RPD_INHX
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Figure 6-15. ELDRS_TBST_UV_DG

Figure 6-16. ELDRS_TDEAD_GND_CHX

Figure 6-17. ELDRS_TFALL_GHX_GT8
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Figure 6-18. ELDRS_TFALL_GLX_GT8

Figure 6-19. ELDRS_TGVDD_UV_DG

Figure 6-20. ELDRS_TPD_GHX_GT8
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Figure 6-21. ELDRS_TPD_GLX_GT8

Figure 6-22. ELDRS_TPD_MATCH_GT8_HSX

Figure 6-23. ELDRS_TPD_MATCH_GT8_LSX
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Figure 6-24. ELDRS_TPD_MATCH_PP_GT8_HS

Figure 6-25. ELDRS_TPD_MATCH_PP_GT8_LS

Figure 6-26. ELDRS_TRISE_GHX_GT8
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Figure 6-27. ELDRS_TRISE_GLX_GT8

Figure 6-28. ELDRS_VBSTD_FW100MA

Figure 6-29. ELDRS_VBSTD_FW100UA
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Figure 6-30. ELDRS_VGHX_HI

Figure 6-31. ELDRS_VGHX_LO

Figure 6-32. ELDRS_VGLX_HI
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Figure 6-33. ELDRS_VGLX_LO

Figure 6-34. ELDRS_VGVDD_UV_RISE

Figure 6-35. ELDRS_VIL_INHX
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