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TPS7H3xx4-SP Radiation-Hardened, 14V, 4-Channel Supervisor With Watchdog Timer

1 Features

» Radiation performance:

— Radiation hardness assurance (RHA) up to a
total ionizing dose (TID) of 100krad(Si)

— Single-event latchup (SEL), single-event
burnout (SEB), and single-event gate rupture
(SEGR) immune up to linear energy transfer
(LET) = 75MeV-cm?2/mg

— Single-event functional interrupt (SEFI) and
single-event transient (SET) characterized up to
LET = 75MeV-cm?/mg

* Wide supply IN voltage range (V|y): 3V to 14V
* Monitor up to 4 voltage rails with high accuracy:

— TPS7H3024: 2 OV + 2 UV or 2 window with
push-pull RESETx

— TPS7H3134:2 OV + 2 UV or 2 window with
open-drain RESETx

— TPS7H3034: 4 UV or 4 OV with push-pull
RESETx

— TPS7H3134: 4 UV or 4 OV with open-drain
RESETx

* Monitor coherent processor execution using the
watchdog timer

» Single resistor programmable global delay timer

* Programmable watchdog time-out

» Precision threshold voltage and hysteresis current:

— V1H sensex Of 599.7mV + 1% across: voltage,
temperature, and radiation (TID)

— lHys sensex Of 24UA * 3% across: voltage,
temperature, and radiation (TID)

* Push-Pull outputs with programmable pull-up
voltage from 1.6V to 7V

— Global RESETXx pull-up domain (VpyLL up1)

— Common PWRGD and WDO pull-up domain
(VeuLL_up2)

* SR _UVLO input to reset all outputs

— Can also be used as configurable undervoltage

lockout with an external resistor divider
* Available in military (-55°C to 125°C) temperature
range

2 Applications

« Satellite electrical power system (EPS)

* Monitoring voltage rails for complex digital
processors such as: FPGAs, SoCs, AFEs, and
power systems for space applications

* Monitoring of coherent processor execution

3 Description

The TPS7H3xx4-SP is an integrated, 3V to 14V, four-
channel radiation-hardened power-supply supervisor
with watchdog. An accurate 599.7mV + 1% threshold
voltage and a 24pA * 3% hysteresis current
provide programmable monitoring voltages. A global
programmable delay timer is programmed via a single
resistor. Additionally, a PWRGD output is provided
to monitor the global power tree status. The device
also incorporates a positive edge detection watchdog
timer to monitor an external processor for coherent
execution. Faults can be detected and mitigated by
the external controller, using the SR_UVLO input.
The device is offered with push-pull and open-drain
outputs types.

Package Information

PART NUMBER(") GRADE PACKAGE®)

5962R2420601VXC

5962R2420602VXC(®)

QMLV-RHA
5962R2420603VXC()

5962R2420604VXCE®) 22-pin ceramic (CFP)

6.21mm x 7.69mm

TPS7H3024HFT/EM Mass = 415.6mg

TPS7H3124HFT/EM®) Engineering

TPS7H3034HFT/EM®) sample

TPS7H3134HFT/EM®)

(1)  For additional information, see Section 4.

(2) The mass is a nominal value and the body size (length x
width) is a nominal value and does not include pins.

(3) Advanced information.

—=

Fixed Input (High,Low)

T

aND

Note: Outputs shown here are push-pull

Typical Application

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. UNLESS OTHERWISE NOTED, this document contains PRODUCTION
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4 Device Comparison Table

GENERIC
PART OUTPUT | EyUNCTION | RADIATION RATING(") GRADE®) PACKAGE | ORDERABLE PART
TYPE NUMBER
NUMBER
TID of 100krad(Si) RLAT,
DSEE free to 75MeV- QMLV-RHA 5962R2420601VXC
TPS7H3024-SP|  Push-pull cm?/mg
Engineering
22UV + None ol TPS7H3024HFT/EM
20V
(or 2 window) | TID of 100krad(Si) RLAT,
DSEE free to 75MeV- QMLV-RHA 5962R2420602VXC)
TPS7H3124-SP| Open-drain cm?mg
None Engineering _ TPS7H3124HFT/EM®
model 22-pin CFP
TID of 100krad(Si) RLAT, HFT
DSEE free to 75MeV- QMLV-RHA 5962R2420603VXC)
TPS7H3034-SP|  Push-pull cm?/mg
None Engineering TPS7H3034HFT/EM@)
model®)
4 UV or4 0V
TID of 100krad(Si) RLAT,
DSEE free to 75MeV- QMLV-RHA 5962R2420604VXC)
TPS7H3134-SP | Open-drain cm2/mg
None Engineering TPS7H3134HFT/EM®)
model®)

(1) TID is total ionizing dose and DSEE is destructive single event effects. Additional information is available in the associated TID reports
and SEE reports for each product.
(2) For additional information about part grade, view TI Part Ratings.
(3) These units are intended for engineering evaluation only. The units are processed to a non-compliant flow (such as no burn-in and only
25°C testing). These units are not designed for qualification, production, radiation testing, or flight use. Parts are not specified as to
performance over temperature or operating life.
(4) Advanced information.
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5 Pin Configuration and Functions

SENSE1[ |
SENSE2[ 7]
SENSE3[= |
SENSE4[]
REFCAP[= |
HYS [ |
SR_UVLO [ ]
WDI[E]
IN[o ]
WD_TMR [

DLY_TMR [

Figure 5-1. TPS7H30x4

HFT Package
22-Pin CFP
(Top View)
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Figure 5-2. TPS7H31x4
HFT Package
22-Pin CFP
(Top View)

Table 5-1. Pin Functions

PIN

TYPE()

NAME TPS7H30x4 | TPS7H31x4

DESCRIPTION

SENSE1

The non-inverting input of the comparator used to monitor a desired voltage rail. To
set the Von1 and Voggq voltages, connect an external resistive divider between the
rail to be monitored and GND with the middle point tied to SENSE1 pin. A voltage
greater than V1 sensex (599.7mV typical) on this pin is considered as a regulated
voltage rail (Von1). The Voee1 is a function of the Iy current, the resistive divider,
and Vry_sensex - Refer to Top and Bottom Resistive Divider Design Equations.

SENSE2

The non-inverting input of the comparator used to monitor a desired voltage rail. To
set the Von2 and Vogg, voltages, connect an external resistive divider between the
rail to be monitored and GND with the middle point tied to SENSEZ2 pin. A voltage
greater than V1 sensex (599.7mV typical) on this pin is considered as a regulated
voltage rail (Vonz). The Voees is a function of the Iy current, the resistive divider,
and V1y_sensex - Refer to Top and Bottom Resistive Divider Design Equations.

SENSE3

The non-inverting input of the comparator used to monitor a desired voltage rail. To
set the Vons and Voggs voltages, connect an external resistive divider between the
rail to be monitored and GND with the middle point tied to SENSE3 pin. A voltage
greater than V1 sensex (599.7mV typical) on this pin is considered as a regulated
voltage rail (Vonz). The Vorrs is a function of the s current, the resistive divider,
and Vy_sensex -Refer to Top and Bottom Resistive Divider Design Equations.

SENSE4

The non-inverting input of the comparator used to monitor a desired voltage rail. To
set the Vong and Vopg4 voltages, connect an external resistive divider between the
rail to be monitored and GND with the middle point tied to SENSE4 pin. A voltage
greater than V1 sensex (599.7mV typical) on this pin is considered as a regulated
voltage rail (Vona). The Vorry is a function of the g current, the resistive divider,
and V1y_sensex -Refer to Top and Bottom Resistive Divider Design Equations.

REFCAP

1.2V internal reference. This pin requires a 470nF external capacitor to GND.
Do not load this pin with any additional external circuitry

Hysteresis. Connect a 49.9kQ resistor between this pin and GND, to program
the hysteresis current (typically 24pA) at SENSE1 to SENSE4. Users are
recommended to use a resistor with a 0.1% or better tolerance.

System reset and UVLO input. Force this input low to assert all outputs low.
A resistor divider from V5 to GND can be used to set the device turn-on level.
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Table 5-1. Pin Functions (continued)

PIN

NAME

TPS7H30x4 | TPS7H31x4

TYPE()

DESCRIPTION

WDI

Watchdog input. Toggle this signal from low to high to clear the watchdog timer.
If this input is toggled low to high before the watchdog timer is expired, the WDO
stays high, otherwise is asserted low.

Input supply to the device. Input voltage range is from 3V to 14V. Connect at least
a 0.1uF ceramic capacitor as close as possible to the pin.

WD_TMR

10

110

Watchdog timer. Connect a resistor to GND between 56.2kQ and 174kQ to set the
watchdog timeout. The delay can be adjusted from 0.52s to 1.5s. Leave this pin
floating to deactivate the watchdog timer.

DLY_TMR

1

1

110

Delay timer. Connect a resistor to GND between 10.5kQ and 1.18MQ to set the
out-of-fault delay. The delay can be adjusted from 0.25ms to 25ms. Leave this pin
floating for no delay.

=
g
O

12

Watchdog output. Push-pull or open-drain output. For the push-pull output the Vo
level is set by the PULL_UPZ2 input supply voltage. For the open-drain output an
external pull-up to the desired logic level is needed. A 10kQ pull-up resistor is
recommended.

PWRGD

13

Power Good. This output indicates when all rails (SENSE1 to SENS4) are in
regulation. Push-pull or open-drain output. For the push-pull output the Vgy level
is set by the PULL_UP?2 input supply voltage. For the open-drain output an
external pull-up to the desired logic level is needed. A 10kQ pull-up resistor is
recommended.

GND

14,18

Ground.

VLDO

15,17

Output of internal regulator. This pin requires at least a 1uF external ceramic
capacitor to GND. This voltage can be used to create positive offset when
monitoring negative voltages. For the TPS7H31x4, connect pins 15 and 17
externally through a 10kQ resistor.The maximum load for this LDO is 5mA. This
pin is not protected for over-current events.

MODE

16

Logical input to control the behavior of the output stage (window or UV + QV). For
more details refer to Section 8.3.4. This input must not be dynamically changed.
MODE=0 corresponds to 2 UV + 2 OV while MODE=1 corresponds to 2 window.

PULL_UP2

Input supply voltage to program the pull-up voltage for the push-pull outputs on
PWRGD and WDO. Connect at least a 1uF ceramic capacitor as close as possible
to the pin.

PULL_UP1

Input supply voltage to program the global pull-up voltage for the push-pull outputs
on RESET1 to RESET4. Connect at least a 1uF ceramic capacitor as close as
possible to the pin.

RESET4

19

Reset 4. RESETA4 is asserted low when SENSEA4 is in a fault. Push-pull or open-

drain output. For the push-pull output the Vgy level is set by the PULL_UP1 input
supply voltage. For the open-drain output an external pull-up to the desired logic

level is needed. A 10kQ pull-up resistor is recommended.

RESET3

20

20

Reset 3. RESETS3 is asserted low when SENSES is in a fault. Push-pull or open-

drain output. For the push-pull output the Vg level is set by the PULL_UP1 input
supply voltage. For the open-drain output an external pull-up to the desired logic

level is needed. A 10kQ pull-up resistor is recommended.

RESET2

21

21

Reset 2. RESET2 is asserted low when SENSEZ2 is in a fault. Push-pull or open-

drain output. For the push-pull output the Vgy level is set by the PULL_UP1 input
supply voltage. For the open-drain output an external pull-up to the desired logic

level is needed. A 10kQ pull-up resistor is recommended.

RESET1

22

22

Reset 1. RESET1 is asserted low when SENSE1 is in a fault. Push-pull or open-

drain output. For the push-pull output the Vgy level is set by the PULL_UP1 input
supply voltage. For the open-drain output an external pull-up to the desired logic

level is needed. A 10kQ pull-up resistor is recommended.

Thermal pad

Internally grounded. It is recommended to connect this metal thermal pad to a large
ground plane for effective heat dissipation.
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Table 5-1. Pin Functions (continued)

PIN
TYPE(") DESCRIPTION
NAME TPS7H30x4 | TPS7H31x4
Metal lid Lid Lid — The lid is internally connected to the thermal pad and GND through the seal ring.

M

I = Input, O = Output, /O = Input or Output, — =

Other

6

Submit Document Feedback
Product Folder Links: TPS7H3024-SP TPS7H3034-SP TPS7H3124-SP TPS7H3134-SP

Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com/product/TPS7H3024-SP
https://www.ti.com/product/TPS7H3034-SP
https://www.ti.com/product/TPS7H3124-SP
https://www.ti.com/product/TPS7H3134-SP
https://www.ti.com/lit/pdf/SNVSCP5
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNVSCP5B&partnum=TPS7H3024-SP
https://www.ti.com/product/tps7h3024-sp?qgpn=tps7h3024-sp
https://www.ti.com/product/tps7h3034-sp?qgpn=tps7h3034-sp
https://www.ti.com/product/tps7h3124-sp?qgpn=tps7h3124-sp
https://www.ti.com/product/tps7h3134-sp?qgpn=tps7h3134-sp

13 TEXAS

INSTRUMENTS TPS7H3024-SP, TPS7H3034-SP, TPS7H3124-SP, TPS7H3134-SP
www.ti.com SNVSCP5B — APRIL 2025 — REVISED MAY 2026

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1) (2)

MIN MAX UNIT
IN -0.3 16
WDI, MODE -0.3 75
Input voltage SENSE1, SENSE2, SENSE3, SENSE4 -0.3 3.6 y
PULL_UP1, PULL_UP2 -0.3 7.5
SR_UVLO -0.3 7.5
DLY_TMR, WD_TMR -0.3 3.6
REFCAP -0.3 2
VLDO -0.3 3.6
Output voltage HYS -0.3 3.6 \%
RESET1, RESET2, RESET3, RESET4 -0.3 75
PWRGD, WDO -0.3 7.5
Output current RESET1,EET2, RESET3, RESET4 -20 20 A
PWRGD, WDO -20 20
Junction temperature T, -55 150 °C
Storage temperature Tstg -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions.
If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2)  All voltages values are with respect to GND.

6.2 ESD Ratings

VALUE UNIT

Human body model (HBM), per ANSI/ESDA/

o JEDEC JS-001, all pins (1 +1000
VEsp Electrostatic discharge - \%
Charged-device model (CDM), per ANSI/ESDA/ +250

JEDEC JS-002, all pins @

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating temperature range (unless otherwise noted) (V)

MIN NOM MAX UNIT
IN 3 14
WDI, MODE 0 7
Input voltage SENSE1, SENSE2, SENSE3, SENSE4 0 35 \
PULL_UP1, PULL_UP2 1.6 7
SR_UVLO 0 7
RESET1, RESET2, RESET3, RESET4 0 7
Output voltage \Y
PWRGD, WDO 0 7
RESET1, RESET2, RESET3, RESET4 -10 10
Output current mA
PWRGD, WDO -10 10
Junction temperature T, -55 125 °C
Copyright © 2026 Texas Instruments Incorporated Submit Document Feedback 7
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over operating temperature range (unless otherwise noted) (V)

MIN NOM MAX UNIT
Input voltage slew rate ‘ SR|N 0.001 10 V/us

(1)  All voltages values are with respect to GND.

6.4 Thermal Information

TPS7H3xx4-SP
THERMAL METRIC(") HFT (CFP) UNIT
22 pins
Reua Junction-to-ambient thermal resistance 34.2 °C/W
ReJyc(pot) Junction-to-case (bottom) thermal resistance 7.7 °C/W
Raus Junction-to-board thermal resistance 17.2 °C/W
Rauc(top) Junction-to-case (top) thermal resistance 16.9 °C/W
Wr Junction-to-top characterization parameter 8.6 °C/W
Y Junction-to-board characterization parameter 17 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
note.

6.5 Electrical Characteristics

Over 3V < VIN <14V, RDLY_TMR = 10|(Q, RWD_TMR = 56.2kQ, VPULL_UP‘] =3.3V, VPULL_UP2 = 3.3V, over temperature range (TA=
-55°C to 125°C), unless otherwise noted; includes group E radiation testing at T = 25°C for QML RHA devices (V) 2)

SUB-
PARAMETER TEST CONDITIONS GROUP ©® MIN TYP MAX| UNIT
SUPPLY VOLTAGES AND CURRENTS
la_in VN quiescent current | Vsr OVIG > VTH_SR_UVLO_RISING (MAX) 1,2,3 1.5 25 A
Isp_iNn Vi shutdown current | Vsg gvro = OV 1,23 15 21
VN rising undervoltage
UVLORise o ot 1,2,3 273 280 288 .
VN falling udervoltage
UVLOgaLL o ot 1,2,3 258 265 272
v Internal linear regulator |4V S Viy <14V 1,2,3 323 329 3.37 Y
Lbo output voltage Viy = 3V 1,2,3 98%  99% x VN
. 3.65V < Vjy < 14V,
VLDO|_max VLDO maximum current VLDO= 98.5% x VLDOom) 1,2,3 5 mA
REFCAP Internal bandgap 1,2,3 1188 12 1212
voltage
IN power on reset 1.6V < VpyLL_upx <7V,
VPor N voltage 4 VoL £ 320mV with | geserx = —TmMA 1,23 142 2 v
PULL_UPx power on VN =0V, VoL £ 320mV,
VPOR_PULL_UPx reset voltage () | ReseETx = —100uA 1,23 085 11
Vhys HYS pin internal voltage |Rpys = 49.9kQ 1,2,3 1.164 1.2 1.236
SENSE1 TO SENSE4, SR_UVLO, WDI AND MODE COMPARATOR INPUTS
Threshold voltage at
VTH_SENSEx SENSEX 1,2,3 593.1 599.7 604.9] mV
IHvS SENSEx SENSEXx hysteresis Vsensex = 700mV 1,2,3 2328 24 2472 pA
— current
| Input leakage current at vV = 500mV 123 1 100 nA
LKG_SENSEX SENSEX SENSEx = ) 2,
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6.5 Electrical Characteristics (continued)

Over 3V < VIN < 14V, RDLY_TMR = 1OKQ RWD_TMR = 562|(Q, VPULL_UP1 = 33V, VPULL_UPZ = 33V, over temperature range (TA=
—-55°C to 125°C), unless otherwise noted; includes group E radiation testing at Ta = 25°C for QML RHA devices (1) (@

PARAMETER TEST CONDITIONS GRSOUUBF; @) MIN TYP MAX| UNIT
Rising threshold voltage
VTH_SR_UVLO_RISING | 5¢ SRg OVLO 9 1,2,3 580 602 618
= mV
Falling threshold voltage
VTH_SR_UVLO_FALLING | 5¢ SRg OVLO g 1,2,3 475 499 517
Input leakage current at
lLkG_sR_OVIO SR TV Vs ovio = 7V 1,2,3 2 100| nA
Rising threshold voltage
VTH_WDL_RISING ot ng 9 1,2,3 578 602 624| mV
Falling threshold voltage
VTH_WDI_FALLING at WDgl 9 1, 2, 3 473 498 521 mV
| Input leakage current at Vi = 7V 19 14 1 A
LKG_WDI WDI 'woi =7 2,3 i 00 n
Rising threshold voltage 1,2,3
VTH_MODE_RISING at MC%DE 9 78 576 600 623 mV
Falling threshold voltage 1,2,3
VTH_MODE_FALLING at MC?DE 9 78 475 498 520 mV
Input leakage current at
I .kG_moDE MgDE 9 Vwope = 7V 1,2,3 1 100 nA
RESET1 TO RESET4, PWRGD AND WDO PUSH PULL OUTPUTS (TPS7H3024 AND TPS7H3034)
PULL_UPX kG Zer'r';‘n—tUPX leakage VpuLL_upx= 7V, RESETx= LOW 1,2,3 48 100 pA
Low-level RESETx ILoap = —2mA 1,2,3 5%
VoL RESETx 1.6V <V <7V
OL_RESETX output voltage PULLUPT lLoap =-10mA  |1,2,3 23% X
. [E— = V
High-level RESETx lLoap = 2mA 1,2,3 95% PULL_UP1
VOH RESETx 1.6V<sV <7V
OH_RESETX output voltage PULL_UP1 ILoap = 10mA 1,2,3 75%
Low-level PWRGD lLoap = —2mA 1,2,3 5%
V 1.6V<=V <7V
OL_PWRGD output voltage PULL_UP2 lLoap = —10mA 123 23%
High-level PWRGD lLoap = 2mA 1,23 95%
V 1.6V <V <7V
OH_PWRGD output voltage PULL_UP2 lLoap = 10mA 123 75% .
— V
Low-level WDO output lLoap = —2mA 1,2,3 5% | YPULL_UP2
VoL wWoo 1.6V <V <7V
OL_WDO voltage PULL_UP2 lLonp = —10mA 123 23%
High-level WDO output ILoap = 2MA 1,2,3 95%
VoH Woo 1.6V<sV <7V
OH_WDO voltage PULL_UP2 lLoap = 10mA 123 75%
RESETX rising output 7,8
SR RESETX_RISE 17 298
= voltage slew rate 10% to 90% of 9,10, 11
SR PWRGD rising output VPULLﬁUP1r 1.6V < VPULLfUP‘I 7,8 17 208
PWRGD_RISE voltage slew rate RLoap = 50kQ, <7V 9,10, 11
SR WDO rising output Cronp = 100pF 7,8 17 208
WDO_RISE voltage slew rate 9,10, 11 v
— us
RESETX falling output 7,8
SR RESET_FALL 44 186
- voltage slew rate 90% to 10% of 9,10, 11
SR PWRGD falllng OUtpUt VPULL_UP'Iv 1.6V < VPULL_UP1 7, 8 44 186
PWRGD_FALL voltage slew rate Rioap = 50kQ, <7V 9,10, 11
SR WDO falling output Croap = 100pF 7.8 s 186
WDO_FALL voltage slew rate 9,10, 11
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6.5 Electrical Characteristics (continued)

Over 3V < VIN < 14V, RDLY_TMR = 1OKQ RWD_TMR = 562|(Q, VPULL_UP1 = 33V, VPULL_UPZ = 33V, over temperature range (TA=
—-55°C to 125°C), unless otherwise noted; includes group E radiation testing at Ta = 25°C for QML RHA devices (1) (@

SUB-
PARAMETER TEST CONDITIONS GROUP ©® MIN TYP MAX| UNIT
1.6V <VeuL wpt |4 5 3 20 40
R RESETY PULL UP RESET PMOS source lLoap = 2MA <33V
x PULL output resistance -
p 3.3Vs VF’ULL_UP1 1,2,3 9 20
<7V
1.6V< 1,2,3 20 40
R PWRGD PMOS source |, — 2mA VpuLL_upz2 < 3.3V
PWRGD_PULL_UP output resistance LOAD 33V < 23 . i
VeuLL_up2 £ 7V T
1.6V< 1,2,3 20 40| Q
R worere WDO PMOS source | = 2mA VpyLL_upz < 3.3V
WDO_PULL_UP output resistance LOAD 3.3V < 103 9 20
VeuLL_up2 £ 7V T
RESET NMOS sink
R RESETX_PULL_DOWN output resistance lLoap = —2mA, 1.6V < Vpy | yp1 =7V 1,2,3 16 36
PWRGD NMOS sink _
RpwrGD_PULL_DOWN output resistance lLoap = —2mA, 1.6V < Vpy_yp1 7V 1,2,3 16 36
WDO NMOS sink output
R WDO_PULL_DOWN resistance P lLoap = —2mA, 1.6V < VPULLﬁUP1 <7V 1,2,3 16 36
RESET1 TO RESET4, PWRGD AND WDO OPEN DRAIN (TPS7H3124 AND TPS7H3134)
SEe=— RESETXx leakage _
RESETX Lk ot Vreses = 7V 1,2,3 23 600
PWRGD leakage _ nA
PWRGD kG Currort Vpwrap = 7V 1,2,3 23 600
WDO ke WDO leakage current  |Vywypo =7V 1,2,3 23 600
RESET NMOS sink
R RESETx_PULL_DOWN output resistance 1,2,3 131 200
PWRGD NMOS sink
RpwrGD_PULL_DOWN output resistance lLoap = —2mA, 1.6V < Vpy L yp =7V 1,2,3 131 200 Q
- WDO NMOS sink output
Rwbo_puLL_pown resistance 1,2,3 131 200
Low level RESETx ILoap = -2mA 1,2,3 0.262 0.4
VoL RESETx 1.6V <V, <7V
OL_RESETx output voltage PULL_UP lionp = -10mA 123 131 >
Low level PWRGD ILoap = -2mA 1,23 0262 04
V 1.6V <V, <7V \Y
OL_PWRGD output voltage PULL_UP lono = -10mA 123 131 p
Low level WDO output lLoap = -2mA 1,2,3 0.262 0.4
VoL_wpo It P 1.6V <Vpy_up 7V
voltage lloap=-10mA  |1,2,3 1.31 2
THERMAL PROTECTION
Thermal shutdown enter
Tsp_enter temperature 185 o
T Thermal shutdown exit 171
SD_EXIT temperature
DELAY AND WATCHDOG TIMERS
RoLy Twr = 10.5kQ 1,2,3 022 026 033
tDLY_TMR Delay time RDLY_TMR =619kQ 1 , 2,3 11.3 12.5 13.7 ms
RoLy Twr = 1.18MQ 1,2,3 213 237 262
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6.5 Electrical Characteristics (continued)

Over 3V < VIN < 14V, RDLY_TMR = 10kQ RWD_TMR = 562|(Q, VPULL_UP1 = 33V, VPULL_UPZ = 33V, over temperature range (TA=
—-55°C to 125°C), unless otherwise noted; includes group E radiation testing at Ta = 25°C for QML RHA devices (1) (@

SUB-
PARAMETER TEST CONDITIONS GROUP ©® MIN TYP MAX| UNIT
Rwp_TmR = 56.2kQ 1,2,3 0.43 052 057
twp_TMR Watchdog time-out Rwp_tmr = 118kQ 1,2,3 0.8 1 12 s
Rwp_Tmr = 174kQ 1,2,3 1.34 15 1.7

See the 5962R24206 SMD (standard microcircuit drawing) for additional information on the RHA devices.

All voltage values are with respect to GND.

For subgroup definitions, see Quality Conformance Inspection table.

Vpor_IN is the minimum V) voltage for a controlled output state, when 1.6V < Vpy_ypx < 7V. Below Vpor N, the output state cannot

M
(2
©)
4)

be determined.

®)

cannot be determined.

6.6 Timing Requirements

Over 3V < VIN <14V, RDLY TMR = 10kQ’ RREG_TMR =10kQ, VPULL_UP1 =3.3V, VPULL_UPZ = 3.3V, over temperature range (TA=

VPoR_PULL_UPx is the minimum Vpy | _ypy voltage for a controlled output state, when Vy < 3V. Below Vpor_puLL_upx the output state

-55°C to 125°C) unless otherwise noted; includes group E radiation testing at Ta = 25°C for RHA devices ()

PARAMETER TEST CONDITIONS GRSOUUBF: @| MIN TYP MAX| UNIT
tSTART_UP_DLY Start-up delay time VREFCAP >1.1V, See Figure 7-1 1,2,3 0.3 2.8 ms
DLY_TMR = Open,
tod RESETx RESET propagation delay S_ee Figure 7-2 and | TPS7H3024 and 062 43
Figure 7-3 TPS7H3034 1,2,3 us
. DLY_TMR = Open, | (push-pull)
tod_PWRGD PWRGD propagation delay See Figure 7-4 0.51 4.3
DLY_TMR = Open, |TPS7H3124
tod RESETX RESET propagation delay S_ee Figure 7-5 and andTPS7H3134 2.6 49
Figure 7-6 (open-draT) 1.2.3 us
DLY_TMR = Open Reuw_up = 10k0
i — - » |land C =
tod_PWRGD PWRGD propagation delay See Figure 7-7 100pFLOAD 26 4.9
tod_sr_OVLO SR_UVLO propagation delay | See Figure 7-8 1,2,3 0.92 2 us
See Figure 7-9 twp_Tmr = 0.52s 23 40
. TPS7H3024 and —
tog_woI WDI propagation delay TPS7H3034 two_TMR = 18 1,2,3 47 80 us
(pUSh-pU”) tWD_TMR =1.5s 68 116
See Figure 7-10 twp_Tmr = 0.52s 30 48 us
TPS7H3124 and two TR = 18 54 04 us
t WDI propagation dela TPSTH3134 - 1,2,3
pd_WDI propag y (open-drain) , 4,
RPULL_UP =10kQ tWD_TMR =1.5s 76 131 us
and C_pap = 100pF
tpw_wbi WDI minimum pulse width See Figure 7-11 4,5,6 2 * twp_osc
SR_UVLO minimum pulse .
tPW_SR_UVLO width for valid reset See Figure 7-12 4,5,6 0.61 1.1 MS
VSENSEX hold time for valid |C_oap = 100pF, See Figure 7-13 and
th_VENSEX FAULT | fauit detection Figure 7-14 4.5,6 056 2.2 Hs
Rising threshold on . .
th_VENSEx_RISE VSENSEx hold time See Figure 7-15 and Figure 7-16 4,5,6 3.7 us

(M
(2
(©)

specification.

See the 5962R24206 SMD (standard microcircuit drawing) for additional information on the RHA device.
For subgroup definitions, see Quality Conformance Inspection table.
During the power-on, V|y must be at or above UVLOR sgvax) for at least tsiart up_delay for all internal references to be within
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6.7 Quality Conformance Inspection
MIL-STD-883, Method 5005 - Group A

SUBGROUP DESCRIPTION TEMP (°C)
1 Static tests at 25
2 Static tests at 125
3 Static tests at -55
4 Dynamic tests at 25
5 Dynamic tests at 125
6 Dynamic tests at -55
7 Functional tests at 25

8A Functional tests at 125
8B Functional tests at -55
9 Switching tests at 25
10 Switching tests at 125
11 Switching tests at -55

12
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6.8 Typical Characteristics

RDLY_TMR =10.5kQ, RWD_TMR = 56.2kQ, VPULL_UP1 =3.3V, VPULL_UP2 =3.3V, RHYS = 49.9kQ, MODE = LOgiC Low, for the

TPS7H3024, unless otherwise noted.
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28 Temperature =40°C
Temperature = 0°C
Temperature = 25°C
26 Temperature = 85°C
Temperature = 110°C
%t;\ 24 —— Temperature = 125°C
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Figure 6-1. Ig |y vs V|y Across Temperature with RESETx = Low
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Figure 6-2. Iq_jy vs Temperature Across V|y with RESETx = Low
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Figure 6-3. Iq_y Vs V|y Across Temperature with RESETx = High
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Figure 6-4. Iq |y vs Temperature Across V|y with RESETx = High
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Figure 6-5. IQ_IN vs Temperature Across DLY_TMR and
WD_TMR Resistance
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Figure 6-6. Undervoltage Lockout vs Temperature
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6.8 Typical Characteristics (continued)

RDLY_TMR =10.5kQ, RWD_TMR = 56.2kQ, VPULL_UP1 =3.3V, VPULL_UP2 =3.3V, RHYS = 49.9kQ, MODE = LOgiC Low, for the
TPS7H3024, unless otherwise noted.
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Figure 6-7. Vry_sensex Voltage Distribution at Temperature of Figure 6-8. V1y_sensex Voltage Distribution at Temperature of
-55°C +25°C
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Figure 6-11. lyys_sensex Current Distribution at Temperature of
25°C

Figure 6-12. lyys_sensex Current Distribution at Temperature of
125°C
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6.8 Typical Characteristics (continued)

Rpry MR = 10.5kQ, Rwp tmR = 56.2KQ, VpyrL_upt = 3.3V, VpyLL_upr2
TPS7H3024, unless otherwise noted.

= 3.3V, Ruys = 49.9kQ, MODE = Logic Low, for the

Temperature (°C)
VSENSEX =700mV
RWD_TMR = Floating

Figure 6-13. lyys_sensex Vs Temperatu
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Figure 6-14. REFCAP vs V|y Across Temperature
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Figure 6-15. REFCAP vs Temperature Across V|y
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Figure 6-16. VLDO vs V|\ Across Temperature
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Figure 6-18. SR reseTi_rise VS Temperature Across VpyLL_up1

Temperature (°C)

Figure 6-17. VLDO vs Temperature Across V|y
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6.8 Typical Characteristics (continued)

RDLY_TMR =10.5kQ, RWD_TMR = 56.2kQ, VPULL_UP1 =3.3V, VPULL_UP2 =3.3V, RHYS = 49.9kQ, MODE = LOgiC Low, for the

TPS7H3024, unless otherwise noted.
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Figure 6-19. SR geseTi_raLL VS Temperature Across VpyLL_up1
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Figure 6-20. SRpwrep_rise VS Temperature Across Vpyp_up2
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Figure 6-21. SRpywrep_raLL VS Temperature Across VpypL_up2
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Figure 6-22. SR wpo_rise Vs Temperature Across VpyLL_up2
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Figure 6-23. SR wpo_raLL Vs Temperature Across Vpy L_up2
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Figure 6-24. RESET1 VOH Voltage as Percentage of Vpy,_up1
vs Temperature Across Vpy,_yp1 at ILoap = 2mA
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6.8 Typical Characteristics (continued)

RDLY_TMR =10.5kQ, RWD_TMR = 56.2kQ, VPULL_UP1 =3.3V, VPULL_UP2 =3.3V, RHYS = 49.9kQ, MODE = LOgiC Low, for the

TPS7H3024, unless otherwise noted.
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Figure 6-25. RESET1 VOL Voltage as Percentage of Vpy__yp1
vs Temperature Across Vpyp_yp1 at lLoap = 2mA
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Figure 6-26. RESET1 VOH Voltage as Percentage of Vpy,_yp1
vs Temperature Across Vpyp_yp1 at lLoap = 10mA
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Figure 6-27. RESET1 VOL Voltage as Percentage of Vpy_|_yp1
vs Temperature Across Vpyp_yp1 at ILoap = 10mA
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Figure 6-28. RESET1 Pull-Up Resistance vs Temperature
Across VPULL_UP1 at ILOAD =2mA
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Figure 6-29. RESET1 Pull-Down Resistance vs Temperature
Across VPULL_UP1 at ILOAD =2mA

0.28
//
0.275 -
02 ~ %
E /
£ 0.265 =~
EI / /
S 02 e Z
e — V=3V
— Viy =33V
0.255 — Viy =5V
— VN =12V
— Vjy =14V
0.25
55 35 15 5 25 45 65 85 105 125

Temperature (°C)

Figure 6-30. Delay Time vs Temperature Across V|y with
RDLY_TMR =10.5kQ
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6.8 Typical Characteristics (continued)

RDLY_TMR =10.5kQ, RWD_TMR = 56.2kQ, VPULL_UP1 =3.3V, VPULL_UP2 =3.3V, RHYS = 49.9kQ, MODE = LOgiC Low, for the

TPS7H3024, unless otherwise noted.
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Figure 6-31. Delay Time vs Temperature Across V|y with
RpLy_Tmr = 619kQ
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Figure 6-32. Delay Time vs Temperature Across V|y with
RDLY_TMR =1.18MQ
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Figure 6-33. Time Domain SENSE1 to RESET1 Propagation
Delay for TPS7H3xx4
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Figure 6-34. RESET1 Pull-Down Resistance vs Temperature

Across Vpyr_up and V)y at I oap = 2mA for the TPS7H3124
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Figure 6-35. RESET1 VOL Voltage vs Temperature Across
VPULL_UP and VIN at ILOAD = 2mA for the TPS7H3124
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Figure 6-36. RESET1 VOL Voltage vs Temperature Across
VPULL_UP and VIN at ILOAD = 10mA for the TPS7H3124

18 Submit Document Feedback

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS7H3024-SP TPS7H3034-SP TPS7H3124-SP TPS7H3134-SP


https://www.ti.com/product/TPS7H3024-SP
https://www.ti.com/product/TPS7H3034-SP
https://www.ti.com/product/TPS7H3124-SP
https://www.ti.com/product/TPS7H3134-SP
https://www.ti.com/lit/pdf/SNVSCP5
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNVSCP5B&partnum=TPS7H3024-SP
https://www.ti.com/product/tps7h3024-sp?qgpn=tps7h3024-sp
https://www.ti.com/product/tps7h3034-sp?qgpn=tps7h3034-sp
https://www.ti.com/product/tps7h3124-sp?qgpn=tps7h3124-sp
https://www.ti.com/product/tps7h3134-sp?qgpn=tps7h3134-sp

13 TEXAS

INSTRUMENTS TPS7H3024-SP, TPS7H3034-SP, TPS7H3124-SP, TPS7H3134-SP
www.ti.com SNVSCP5B — APRIL 2025 — REVISED MAY 2026

7 Parameter Measurement Information

With MODE=0, for all measurements referenced to the PWRGD voltage, the SENSEXx voltage is forced in a
non-fault state, unless otherwise specified.

Vin (V)
r 3
VINSTEADY-STATE) f — — — = = = = - - — —
UVLOrise |— . __ __________
|
|
|
|
|
|
: >
| time(s)
|
: tStar’tﬁupﬁdelay \
r 3 | ' '
| |
V V | |
reron ( )\‘:::::::::::::::::::l::::::
P | |
1.1V ! !
| |
| |
| |
| |
I |
|
. >
time(s)
A.  ViNSTEADY-STATE) is @ valid operating voltage from 3V to 14V
Figure 7-1. tstart_up_delay Time Measurement
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Figure 7-2. RESET1 and RESET3 Propagation Delay (t,q reseTx) Time Measurement for TPS7H30x4
(Push-Pull)
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Figure 7-3. RESET2and RESET4 Propagation Delay (t,q reseTx) Time Measurement for TPS7H30x4
(Push-Pull)
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In the TPS7H3034 with MODE=0, all Vsensex are ramped up as per Vsensgq,3 in this diagram.

Figure 7-4. PWRGD Propagation Delay (t,q pwrcp) for TPS7H3024 (Push-Pull)
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Figure 7-5. RESET1 and RESET3 Propagation Delay (t,q reseTx) Time Measurement for TPS7H31x4
(Open-Drain)
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Figure 7-6. RESET2 and RESET4 Propagation Delay (t,q reseTx ) Time Measurement for TPS7H31x4
(Open-Drain)
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A.  Inthe TPS7H3134 with MODE=0, all Vgensex are ramped up as per Vsense1,3 in this diagram.

Figure 7-7. PWRGD Propagation Delay (t,q pwrcp) for TPS7H3124 (Open-Drain)
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A.  With MODE=0 for TPS7H3024. In the TPS7H3034 with MODE=0, all Vsgnsex are forced high as per Vsenseq 3 in this diagram.

Figure 7-9. WDI Propagation Delay (t,q wpi) for TPS7H3024 (Push-Pull)
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A. Inthe TPS7H31x4 (open-drain) the WDO is not masked with PWRGD.
Figure 7-10. WDI Propagation Delay (t,q wpi) for TPS7H31x4 (Open-Drain)
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A, With Vgensgt,3 = 1.5V, Vsensez4 = OV for the TPS7H30x4 (push-pull). In the TPS7H31x4, WDO is not masked by PWRDG.

Figure 7-11. WDI Pulse Width (tpw_wpi)

26 Submit Document Feedback

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS7H3024-SP TPS7H3034-SP TPS7H3124-SP TPS7H3134-SP


https://www.ti.com/product/TPS7H3024-SP
https://www.ti.com/product/TPS7H3034-SP
https://www.ti.com/product/TPS7H3124-SP
https://www.ti.com/product/TPS7H3134-SP
https://www.ti.com/lit/pdf/SNVSCP5
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNVSCP5B&partnum=TPS7H3024-SP
https://www.ti.com/product/tps7h3024-sp?qgpn=tps7h3024-sp
https://www.ti.com/product/tps7h3034-sp?qgpn=tps7h3034-sp
https://www.ti.com/product/tps7h3124-sp?qgpn=tps7h3124-sp
https://www.ti.com/product/tps7h3134-sp?qgpn=tps7h3134-sp

13 TEXAS

INSTRUMENTS TPS7H3024-SP, TPS7H3034-SP, TPS7H3124-SP, TPS7H3134-SP
www.ti.com SNVSCP5B — APRIL 2025 — REVISED MAY 2026
Vsr ovio (V)
A
1.5V

/ t tpw_sr_Uvio

< » +—> "
4

-
|-
v

N Wio o — |
t<tpw_sr_Gvio t<tpw_sr Ovio | ﬁ’ tod_PWRGD time(s)
|
|<—>|

Vewrep (V)

A

VeuiL_upz (V)

50%xVeuLvre(V—m — — — — — — — — — — — — ]

v

time(s)
Figure 7-12. SR_UVLO Pulse Width (tpw sr_ ovio)
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A.  Fort, vsensex rauLt €ach SENSEX is measured independently.
Figure 7-13. VSENSE1 and VSENSE3 Hold Time for Valid Fault Detection (th_VSENSEx_FAULT)
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A. Forty vsensex FauLt €ach SENSEXx is measured independently.

Figure 7-14. VSENSE2 and VSENSE4 Hold Time for Valid Fault Detection (t, yvsensex FauLT)
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A.  Fort, vsensex_rauLt €ach SENSEX is measured independently.
Figure 7-15. VSENSE1 and VSENSE3 Rising Threshold Hold Time (t;, vensex RisE)
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A. Forty vsensex FauLt €ach SENSEXx is measured independently.
Figure 7-16. VSENSE2 and VSENSE4 Rising Threshold Hold Time (t;_vensex_RISE)
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8 Detailed Description

8.1 Overview

The TPS7H3xx4 are four-channel, 3V to 14V, voltage supervisors with an integrated watchdog timer for space
applications. The active low RESETx outputs readily supports monitoring of devices with disable low inputs.

Table 8-1 describe the monitoring capabilities (undervoltage, overvoltage or window) and output types (push-pull
or open-drain) for the offered GPNs. The behavior of the front-end is controlled by the logical value of the MODE

pin.
Table 8-1. TPS7H3xx4 Functional Modes

GPN Output Topology Function Mode(!) () (3)
2UV+20V 0
TPS7H3024 Push-pull
2 window 1
2UV+20V 0
TPS7H3124 Open-drain
2 window 1
4 UV 0
TPS7H3034 Push-pull
40V 1
4 UV 0
TPS7H3134 Open-drain
40V 1

(1) Mode is an static input, the user most not change the logical value dynamically. Once the device is power-up, the value most not
change.

(2)  0=VmopE < VTH_MODE_FALLING(min)

(3)  1=VmoDE > VTH_MODE_RISING(max)

The logic high for the RESETx, PWRGD, and WDO is externally controlled using the PULL_UPx input voltage
supply. Users are required to connect at least a 1uF capacitor as close to the PULL_UPx pins as possible. The
logic high of all the RESETx outputs is programmed via the PULL_UP1 input, while the PWRGD and WDO is
programmed via PULL_UP2. The voltage range of the PULL_UPXx inputs is from 1.6V to 7V.

For open-drain outputs, the user must pull up the output through a resistor (typically 10kQ) to the required logic
voltage. The maximum pull-up voltage is 7V.

The SENSEXx inputs are connected to the non-inverting input of a comparator which is used to classify the
monitored voltages as:

1. Inregulation.

2. Notin regulation.

For more details on the behavior of the undervoltage and overvoltage comparators refer to Section 8.3.3.3.
Each of these inputs feature a threshold level of 599.7mV (typical) with an accuracy of +1% across voltage,
temperature, and radiation (TID). The hysteresis voltage threshold level can be adjusted by the user and
determined by the Rtopy resistance and the hysteresis current (Inys sensex)- The lhys sensex becomes active
once the rising voltage at SENSEx exceeds the V1 sensex threshold (typically 599.7mV). lyys is 24pA with an
accuracy of +3% across voltage, temperature, and radiation (TID). In addition the device offers an output called
PWRGD to monitor the status of the power tree (complete system).

Note
For the overvoltage comparators, the RESETx output is logically inverted from the front-end
comparator output. Refer to Figure 8-16 and Figure 8-18 for details.

In addition to the voltage supervision, the TPS7H3xx4 incorporates a rising-edge watchdog timer. The watchdog
input (WDI) detects rising-edge voltage changes. When the watchdog timer logic detects a rising voltage on
the WDI pin, the timer is cleared if the watchdog timer is already active, or starts counting if the pulse is the
first detected pulse. With the detection of a rising pulse on the WDI pin, the system has until the programmed
time-out (0.5ms to 1.5ms nominally) to clear the timer again. If the timer is cleared before the time-out, the
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watchdog output (WDO) remains high, otherwise WDO is asserted low. Usually the watchdog timer is used to
monitor coherent processor execution. Typically a processor induces a rising-edge voltage on the WDI using an
output channel and the WDO is connected to a non-maskable interrupt. If the processor is stuck, the WDI pin is
not toggled, and, consequently the WDO goes low to reset the processor to a known state.

The device incorporates two programmable timers:

1. DLY_TMR: Sets the out-of-fault delay. Once the monitored voltage changes state, from not in regulation to
in regulation, the RESETXx is asserted high once the delay programmed by the user (using the DLY_TMR)
is expired. This timer can be programmed from 0.25ms to 25ms, by using a 10.5kQ to a 1.18MQ resistor,
respectively. This delay is not valid when the input ("monitored voltage") changes state from in regulation to
not in regulation to propagate the fault as soon as possible.

2. WD_TMR: Sets the time-out for the watchdog timer. When the watchdog input detects a rising voltage on the
input (WDI), the monitored process has until the programmed time-out to provide another rising voltage for
the output (WDO) to stay high, otherwise the output goes low.
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8.2 Functional Block Diagram

IN
REFCAP Crercap
REFCAP | {h
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REEEAP _L_ VLDO
GND
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WD_TMR €
Vin A A a
Rrec —
MODED ~
H -
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WDI X > WD =
GND

i

GND

Figure 8-11. RESET2 and RESET4 are the overvoltage comparator flags.

In the TPS7H3024, the RESET2 and RESET4 output stages are driven logically inverted from the output of the input comparator to
detect overvoltage events. This behavior also applies to the TPS7H3034 when MODE=1. For more details refer to Figure 8-16
In the TPS7H3024, when MODE=1, the RESET1 and RESET3 outputs are of the window comparator type. For more details refer to

Figure 8-1. Block Diagram for the TPS7H30x4 (Push-Pull Outputs)
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In the TPS7H3124, the RESET2 and RESET4 output stages are driven logically inverted from the output of the input comparator to
detect overvoltage events. This behavior also applies to the TPS7H3134 when MODE=1. For more details refer to Figure 8-18

In the TPS7H3024, when MODE=1, the RESET1 and RESET3 outputs are of the window comparator type. For more details refer to
Figure 8-12. RESET2 and RESET4 are the overvoltage comparator flags.

Figure 8-2. Block Diagram for the TPS7H31x4 (Open-Drain Outputs)
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8.3 Feature Description
8.3.1 Input Voltage (IN), VLDO, and REFCAP

During steady state operation, the input voltage of the TPS7H3024 must be from 3V to 14V. A minimum bypass
capacitance of 0.1uF is required between V| and GND. The input bypass capacitors is recommended to be
placed as close to the device as possible. The V|5 slew rate must be controlled between 10V/us to 1mV/us for
proper IC operation.

The voltage applied at V|y serves as the input for the internal regulator that generates the VLDO voltage,
typically 3.29V. At input voltages less than 3.65, the VLDO regulator can be on dropout. The recommended
capacitance for VLDO is 1uF of ceramic type. The VLDO can be loaded up to a maximum of SmA.

Note
The VLDO output is not protected against short circuit conditions.

During power up, the user is recommended to wait at least 2.8ms (tstart up_delay) after Viy > UVLORse. This is to
make sure all internal time constants are surpassed, otherwise the reference can be out of the + 1% accuracy.

Each device generates an internal 1.2V bandgap reference that is used throughout the various internal control
logic blocks. This is the voltage present on the REFCAP pin during steady state operation. This voltage is
divided down to produce the reference for the comparator inputs at:

1. SENSEx =599.7mV (typical)

2. SR_UVLO =602mV (typical) during a rising voltage and 489mV during a falling voltage.

3. WDI =602mV (typical) during a rising voltage and 498mV during a falling voltage.

4. MODE = 600mV (typical)during a rising voltage and 498mV during a falling voltage.

The V14 sensex reference is measured at the RESETx outputs to account for offsets in the error amplifier and
maintain regulation within +1% across voltage, temperature, and radiation TID (up to 100krad in silicon). This
tight reference tolerance allows the user to monitor voltage rails with high accuracy.

A 470nF capacitor to GND is required at the REFCAP pin for proper electrical operation as well as to provide
robust SET performance of the device.

8.3.1.1 Undervoltage Lockout (Vpor N < VN < UVLO)

When the voltage on V| is less than the UVLO (2.79V typical) voltage, but greater than the power-on reset
voltage (Vpor In» 1.42V typical), the output pins (RESETx, PWRGD and WDO) are in a logic low state,
regardless of the voltage at the following device input pins:

« SENSEXx

« SR_UVLO

« WDI

« MODE

8.3.1.2 Power-On Reset (V|y < Vpor_IN)

When the voltage on V|y is lower than the power on reset voltage (Vpor |n), the output signal is undefined and is
not to be relied for setting external deices to the correct logic level.

Figure 8-3 shows the RESETx outputs relationship to a rising input voltage (V|y)- As can be observed, the
RESETX are undefined when V\y is lower than Vpor N (typically 1.42V). During this time the outputs can be any
value from OV to V.

In this example, the input voltages to all input comparators (SENSEx) are below the Vry sensex (typically
599.7mV). For this reason the RESETx, PWRGD and WDO stays low after V| rises above UVLORgsg (typically
2.79V).
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Figure 8-3. Outputs in a Valid Low State After V|y > Vpor N

A. This figures assumes:

1. Avalid external pull-up voltage is connected to the PULL_UPx inputs (1.6V < Vpyr|_upx < 7V).

2. VIN(STEADY—SATE) is a valid VN voltage from 3V to 14V.

3. Allinputs are assumed to be of undervoltage (UV) type for this graph.

4.  Vo_represents: Vo ReseTx» VoL _pwrab and Vo wpo or the low logic output voltage for all outputs.
8.3.2 SR_UVLO

The SR_UVLO (system reset and undervoltage lockout) input pin allows for an external controller to propagate
an external fault by asserting (or force low) all outputs at once. When SR_UVLO is low (< VT4 sr UVLO FALLING)
the device enters in shutdown mode and all outputs are forced logical low. As the SR_UVLO is the input to an
accurate (x 3.17%) comparator with a rising threshold voltage of V14 sr uvio rising = 602mV, the designer can
use the pin to set a external undervoltage lock-out if desired (refer to Figure 8-4). A fixed hysteresis of 103mV is
incorporated in the comparator.

Usually the designer knows the voltage at which desired to enable the TPS7H3024. With that information, the
resistive divider values can be calculated using Equation 1. Usually the top resistor is fixed to a 10kQ value,
but other values can be used. Using a larger value resistor minimizes power dissipation but can allow noise to
couple into the outputs signal due a "weaker" pull-up.

VTH_SR_UVLO_RISING
VIN_UVLO_DESIRED ~ VTH_SR_UVLO_RISING

(1)

RBoTTOM_SR_UVLO = RTOP_SR_TVLO X

where:

* VrH_sr_UvLO RIsING is the internal reference during a rising voltage on SR_UVLO (602mV typically).
Rather than use the typical value the designer can use the centered to minimize the error across voltage,
temperature and radiation as shown below:

VTH_SR_UVLO_RISING(MIN) + VTH_SR_UVLO_RISING(MAX) _ 0.580V+ 0.618V

> . = 0.599V

()

VIN_uvLo pesirep is the desired external voltage to enable the device during a rising voltage on V.
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* Rrop_sr uviois the selected top resistor for the divider.

Once the designer knows the actual (real) resistive divider values, Equation 3 and Equation 4 can be used to
calculate the nominal rising and falling external undervoltage lockout as:

RTOP_SR_UVLO ) _
\% Vi=(1+ =" | X V.
IN_UVLO_RISING_NOMINAL( ) < RBOTTOM SR UVLO TH_SR_UVLO_RISING (3)
RTOP_SR_UVLO )
v V)] =(14+—2=20 )XV 4
IN_UVLO_FALLING_NOMINAL( ) ( RBOTTOM_SR UVLO TH_SR_UVLO_FALLING 4)

In Equation 4 the designer can use the centered across temperature, voltage and radiation (TID) as:

VTH_SR_IW)_FALLING(MIN)+2VTH_SR_IW)_FALLING(MAX)+ _ o.475v+2 0.517V _ ( 496V (5)
During startup the device needs to have a stable input voltage (UVLORisg < V| < 14) for at least 2.8ms
(tsTART uP DELAY). This is to make sure all internal time constants have been passed. This also makes sure
that the V1 sensex reference is settled and the accuracy is within specification (1%). When Vy is a fast
rising voltage, an external delay capacitance can be add to the resistive divider to enable the device after the
tsTART uP DELAY have been exceed as shown in Figure 8-4. To select the capacitance (Cpgiay) for the SR_UVLO
pin we can use Equation 6.

tpELAY(S) )

Cperay | F >RTH<Q>x]n<—V(t)LV(T‘2(V))

where:

* tpeLay () is the desired delay time in seconds (at least 2.8ms after V| > UVLORsE).
* Ry is the Thévenin equivalent resistance, which is the parallel between Rrop sr uvro @and Reottom sr_Uvio

in ohms.
B _ Rrop_sr_VLO (?) X RpoTTOM_SR_OVLO(®)
RrylQ) = (7)
RTOP_SR_OVLO (2) + RBOTTOM_SR_OVLO(2)
+ Vyyis the Thévenin equivalent voltage, which is the voltage at Vsgr gvro during steady state operation in
volts.
RBOTTOM_SR_UVLO(®) > ( )
- VealV)= R x Vil V 8
TH( ) (RTOP_SR_UVLO (@) + RgorTOM_SR_GVLo(®?) N (®)

* V(1) is the voltage at SR_UVLO (Vsr_uvio ) Which starts the sequence up. In this case 0.602V.
— We can use the centered value across temperature and voltage as specified on Equation 2.
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Figure 8-4. Monitor a Main Rail to Automatically Start the Sequence UP and DOWN

8.3.3 SENSEX Inputs
8.3.3.1 V1y_sensex and Vourx_RISE

The TPS7H3024 voltage supervisor integrates four input comparators, with an accurate (+1%) threshold voltage
of 599.7mV (V1H sensex) typical. Vty sensex is measured at the RESETx outputs to account for comparator
offsets in the threshold. Maximum flexibility is provided as external resistive dividers can be adjusted to sense
a desired voltage rail (Voytx)- Figure 8-5 shows a conceptual diagram of the comparators connected to the
SENSEX inputs. As can be observed, the sensed voltage rail (VoyTy) is attenuated (using an external resistive
divider, Rropx and RgotTomx) and compared against the V1 sensex Voltage. Is recommended to maintain the
steady-state SENSEx voltage below 1.6V, to maintain good threshold (VTH_sensEx) accuracy over lifetime.

VLDO

A

SENSEx

1
L -

RTOPX % 1 VLDO

To delay circuit

o (3
OUTx
T RBOTTOMx g

VTH_SENSEx

|||—<

@
pd
o

Note
The comparator by itself does not have a built-in voltage hysteresis. The hysteresis is controlled
externally using the hysteresis current (Inys sensex) and the top resistor (Rtopy). For more details,
refer to Section 8.3.3.4. The input comparator does not change for the undervoltage or overvoltage
type. The overvoltage is implemented by inverting the signal that drives the output stage.

Figure 8-5. SENSEx Comparators Inputs

When the voltage at the monitored rail (Voyry) is rising, the hysteresis current (lhys sensex) is not connected to
the SENSEXx input. The SENSEX (attenuated Voyry) voltage is compared to the internal reference (V14 _sensex)-
When Vsensex > VTH_sensex the voltage is considered as:

Copyright © 2026 Texas Instruments Incorporated Submit Document Feedback 37
Product Folder Links: TPS7H3024-SP TPS7H3034-SP TPS7H3124-SP TPS7H3134-SP


https://www.ti.com
https://www.ti.com/product/TPS7H3024-SP
https://www.ti.com/product/TPS7H3034-SP
https://www.ti.com/product/TPS7H3124-SP
https://www.ti.com/product/TPS7H3134-SP
https://www.ti.com/lit/pdf/SNVSCP5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNVSCP5B&partnum=TPS7H3024-SP
https://www.ti.com/product/tps7h3024-sp?qgpn=tps7h3024-sp
https://www.ti.com/product/tps7h3034-sp?qgpn=tps7h3034-sp
https://www.ti.com/product/tps7h3124-sp?qgpn=tps7h3124-sp
https://www.ti.com/product/tps7h3134-sp?qgpn=tps7h3134-sp

13 TEXAS

TPS7H3024-SP, TPS7H3034-SP, TPS7H3124-SP, TPS7H3134-SP INSTRUMENTS
SNVSCP5B — APRIL 2025 — REVISED MAY 2026 www.ti.com

1. Inregulation: for an undervoltage channel (UV).
2. Not in regulation: for an overvoltage channel (OV)

Calculate the rising voltage threshold voltage on Voy1y by doing a simple voltage divider as:

RToPpx
Vv (V) = (1 + 5————| XV 9
OUTx_RISE_NOMINAL RBOTTOMx TH_SENSEx ( )

Where:
*  V7H_sensex is the typical sense threshold voltage of 599.7mV.

— Ifitis desired to minimize the error on the monitored voltage across temperature, the centered value can
be used instead of the typical as:

VTH_SENSEx(MIN) + VTH_SENSEx(MAX)
2

VTH_SENSEx = =599mV (10)

*  Rropy is the top resistor in Q.
*  RpoTToMK is the bottom resistor in Q.

As with any system, there is some variation (or errors) of the design variables, in this case the top resistor,
bottom resistors and the SENSEXx threshold voltage (V14 sensex)- Using the derivative method to calculate the
total error (with the assumption that all variables are uncorrelated and both resistors have the same tolerance
value), the V14 _Rrisex_NOMINAL €rror can be calculated as:

(11)

2 2 2 2 2
\/VTH_SENSEX X (2 X RtoL”™ X RTopx ) + (VTH_SENSEX_ACC x (RTopx + RBOTTOMx) )

VOUTX_RISE_ERROR<V> =4 >
RBOTTOMX

Where:

*  RyoL is the resistors tolerance (same for top and bottom resistors) as numeric value. For example, for 0.1%
tolerance resistors, we use 0.001.

*  V1H sensex Acc is the SENSEX threshold accuracy as numeric value (in this case 0.01).

. RTO;X and ﬁBOTTOMX are in Q.

*  V7H_sensex is 0.599 Volts (center across temperature).

Using Equation 9 and Equation 11, calculate the rising voltage threshold range as:

VouTtx_RISE = VouTx_RISE_NOMINAL ¥ VOUTx_RISE_ERROR (12)

Note
Remember Vrty sensex is the reference voltage when accounting for the comparator offsets

VT1H sensex = VRer * Viox-

Although it is not required, in noisy applications it is good analog design practice to place a small bypass
capacitor at the SENSEXx inputs to reduce sensitivity to transient voltages on the monitored signal.

8.3.3.2 Iyys_sensex and Vourx FALL

The TPS7H3024 has a built-in hysteresis current of 24pA with an accuracy of +3% (with Ryys = 49.9kQ).

The hysteresis current is approximately equivalent to Vys/Rpys. A tolerance of 0.1% for the Ryys resistor

is recommended as the tolerance ultimately affects the accuracy of the hysteresis current. This current is
mirrored internally across all SENSEXx inputs. This hysteresis current becomes active when the SENSEX voltage
is greater than the threshold voltage (599.7mV % 1%, refer to Equation 12 and Figure 8-5). This current

(Ihys sensex) multiplied by the Rtopy resistance induces a voltage (Vhys sensex) that is added to the SENSEx
node. This effectively boost (or increments) the node voltage (in this case Vsgnsex)-

When the Voyry voltage is falling and becomes lower than Voyt FaLLx. the voltage is considered as:
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1. Not in regulation: for an undervoltage channel (UV).
2. Inregulation: for an overvoltage channel (OV).

The hysteresis voltage is defined as:

Vhys_sEnsEx NOMINAL(Y) = IHys sENsEx X RTopx (13)

Where:
* lhys sensex = 24 x 1078 Amps (or 24pA)
*  Rropyx Units are in Ohms (Q)

The falling voltage threshold can be calculated as:

VouTsx FALL NOMINAL(Y) = VouTx RISE_NOMINAL — VHYS_SENSEx NOMINAL (14)
Using Equation 9 and Equation 14

RTop
VOUTx_FALL_NOMINAL <V) = [(1 + WTO%J X VTH_SENSEX] — (1nys_sensEx X Rtopx) (15)

Where:

*  V7H_sensex is the nominal sense threshold voltage of 0.599V
* lhys_sensex = 24 x 1076 Amps (or 24pA)
*  Ryopx and RgoTt10Mx UNits are in Ohms (Q)

The Voutx_FaLL error can be calculated as:

ATBICID
VTH_FALLx_ERROR |V | = £, [—— (16)
RBOTTOMx

Equation 16 is obtained using the derivative method and under the assumptions that all variables are
uncorrelated and both resistors have the same tolerance

Where the equation terms are:

2 2 2 2

A = Igys_seNsEx X IHYs_SENSEx_acc™ X Rtopx™ X RBoTTOMx (17)

B = RyoL2 X Rropy’ X V z 18
= RroL” X RTopx” X VTH_SENSEx (18)

C = Rror 2 X Rropy2 x [(1 R —v 2 19
= RtoL~ X RTOPx X[( HYS_SENSEx X BOTTOMX) TH_SENSEX] (19)

D=V 2%V 2 % (Rmopy + R )2 20
= VTH_SENSEx TH_SENSEx_ACC Topx + RBOTTOMX (20)

Where:

* RyoL is the resistors tolerance (same for top and bottom resistors) as numeric value. For example, for 0.1%
tolerance resistors, we use 0.001.

*  V1H sensex Acc is the SENSEX threshold accuracy as numeric value (in this case 0.01).

* luys sensex Acc is the hysteresis current accuracy as numeric value (in this case 0.03).

*  V1H seEnsex IS the nominal sense threshold voltage of 0.599V.

. lHYS_SENSEX =24 x 107 Amps (or 24pA).

*  Rropx and RgotTomx Units are in Ohms (Q).

Using Equation 15 and Equation 16 we can calculate the falling voltage range as:

VouTx_FALL = VOUTx_FALL_NOMINAL £ VOUTx FALL_ERROR (21)
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Figure 8-6, shows a conceptual diagram of the rising and falling voltage, the diagram also shows the errors on
this voltage due to V1 accuracy, lyys accuracy, and the resistive divider tolerances. At the system level, take
into account errors for a robust design.

Vhys_SENSEx_NOMINAL

A 4

-
i I
i I
i I
i I
i I
i I
i I
i I
i I
i I
i I
i I
i I
T 1
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: | Voun e nowma

T
|

|
[
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|
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Figure 8-6. Rising and Falling Thresholds Voltages for the SENSE, Comparators

8.3.3.3 Input to Output Time Diagrams
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A. Inthe TPS7H3024 and TPS7H3124 the Channel # 1 (pin # 1) and channel # 3 (pin # 3) are of undervoltage type, when MODE=0.

Figure 8-7. Undervoltage channel (UV) time diagram
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A. Channel # 2 (pin # 2) and channel # 4 (pin # 4) are of overvoltage type, when MODE=1.

Figure 8-8. Overvoltage channel (OV) time diagram

\ »

N e me

A. Channel # 1 (pin # 1) and channel # 2 (pin # 2) are internally or'ed to create a window channel while the channel # 3 (pin # 3) and
channel # 4 (pin # 4) are or'ed to create a second window channel, when MODE=1

B.  Voutx Rrise:VouTx FaLL @and Vyys_sensex for the undervoltage and overvoltage can be different values.

Figure 8-9. Window channel time diagram
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8.3.3.4 Top and Bottom Resistive Divider Design Equations

At the system level the designer knows (or selects) the Voutx rise and Voutx raLL levels. Usually these voltages
are selected as percentages of the nominal rail voltage (Vourx) being monitored. Knowing this information,
we can calculate the nominal resistive divider components values (Rtopx and Rgottomy) for the desired target
levels. Using Equation 13 and Equation 14 we can calculate the top resistor as:

VouTx_RISE — VOUTx_FALL (22)
IHYS_SENSEx

Rropx =

From Equation 9 we can calculate the bottom resistor as:

RTOPx X VTH_SENSEx
% =i (23)
OUTx_RISE — VTH_SENSEx

RpoTTOMX =

It's important to notice that the larger the separation between Voutx rise @and Vourtx raLL (referred to as
Vhys sensex), the bigger the error in the falling voltage. Figure 8-10 shows a plot of the error in the Voutx FaLL
for different sense hysteresis voltages (Vhys sensex = Voutx rise — VouTtx raLL). The plot is created for three
different Vourx risE VOltages (or percentages of the nominal output voltage as 90, 95, and 97% ) and two
different output voltages (0.8V and 28V). As can be observed, the output voltage has very little impact on
the falling voltage error (differences cannot be easily viewed on the plot). The error (in percent) can go from
approximately 1% (at Viys sensex = 3%) to around 2.6% (at Viys sensex = 80%).

2.6
2.5 | = Vourx = 0.8V and Vourx _rise = 90%
—— Voutx = 0.8V and Vourx_rise = 95%
2.4 VouTx = 0.8V and Vourx_rise = 97%
2.3 | = Vourx = 28V and Voutx rise = 90%
20| — VouTx = 28V and Voutx_rise = 95%
. Vourx = 28V and Voutx_rise = 97%
2.1 Z
T 2
‘é 1.9 —
W 1.8
317 /
£ 16 =
> /
2 15 //
1.4 /
1.3 / —
1.2 == ,/
" |
=
0.9
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Vhys_sensex (%)

Figure 8-10. VOUTx_FALL Absolute Error vs VHYS_SENSEX

A.  This plot does not includes the error on the Voyrx_raLL due to the difference between the calculated top and bottom resistors using
Equation 22 and Equation 23 and the actual resistance values that a designer can procure.

B. The resistor tolerance used for the calculation is 0.1%, V14_sensex accuracy is 1%, and the lpys sensex accuracy is 3%.

C. Inthis plot the Viiys_sensex (%) represents the separation as percentages of the nominal output voltage (Vouyt)-

D. Inthis plot, the Voyrx_raLL error in % is normalized with respect to the full-scale voltage (or Voyry).

8.3.4 MODE

The mode pin is an input that change the behavior of the output stage to detect for:
1. Undervoltage (UV)

2. Overvoltage (OV)

3. Window

For more details refer to Table 8-1 and Section 8.3.5.
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Note
MODE can be connected to the VLDO for a logic high. Use a series resistor for protection.

8.3.5 Output Stages (RESETx, PWRGD, WDO, PULL_UP1, and PULL_UP2)

The output stage's (RESET1 to RESET4), PWRGD and WDO are offered in push-pull and open-drain type. For
more details on the output type by the GPN refer to Table 8-1. When the output are of overvoltage type, the
RESETX is driven logically inverted from the output of the SENSEx comparators as shown in Figure 8-11 (also
refer to Figure 8-16 and Figure 8-18 ).

In the case of the TPS7H3024 (push-pull outputs) and TPS7H3124 (open-drain outputs) with MODE=1, the
SENSE1 (UV) and SENSE2 (OV) are internally AND'ed, the output is used to drive the RESET1 output. In this
case RESET1 is the output of a window comparator. RESET2 is left unchanged and is the OV flag of SENSE2.
As both the window and the OV flag are available, the system can read the outputs to known which type of fault
occurred in the system (UV or OV). The same is true for SENSE3 and SENSE4, which form the second window

comparator.
] PULL_UP1
e
! uv I
| IHys_sEnsEx :
|
| |
| |
| |
| |
SENSET, D ¢ j 5 [ ] RESETH,
SENSE3 L r—° * T | TMR_DLY |J | - RESET3
|
1V S
| Vo sense | |
|
. :
I — I
| — |
| |
| |
| |
R
: ov
| IHys_sEnsEx
|
|
|
|
|
|
SENSE2, D [ RESET2,
SENSE4 L] r—° * T »| TMR_DLY L RESET4
1V S
| Vo sense |
|
|
|
|
|
|
|
Figure 8-11. Window Comparator for TPS7H3024 when MODE=1
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Figure 8-12. Window Comparator for TPS7H3124 when MODE=1

SENSE1 and SENSE2 are one window comparator channel while SENSE3 and SENSE4 create the second window comparator
channel.

8.3.5.1 Push-Pull Outputs

The pull-up voltage for the push-pull outputs is externally provided by the user. PULL_UP1 (input) is the pull-up
voltage domain for all RESETx outputs (RESET1 to RESET4), while PULL_UP2 (input) is the pull-up voltage
domain for the PWRGD and WDO outputs. Refer to Figure 8-13 to Figure 8-16.

Note
There are no sequencing requirements for IN, PULL_UP1, and PULL_UP2.

Each output stage consists of a high side PMOS and low side NMOS (CMOS) pair. The PMOS resistance is
typically 9Q (max of 20Q) while the NMOS is 16Q typically (max of 36Q), when Vpy upx = 3.3V. PULL_UP1
and PULL_UP2, have a voltage range of 1.6V to 7V, and can be independently biased or tied to the same
voltage rail, however both most be biased. The output resistance of the PMOS leg has a PULL_UPx voltage
dependency. The lower the PULL_UPx voltage, the higher the PMOS resistance.
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When V|y < Vpor N (2V maximum) or VpyrL_upx > Veor puLL_upx (1.1V maximum) the output are in a known
pull-down state. At this condition the outputs have reduced sinking capabilities with Vo < 320mV when the
device is sinking 100uA of current into the outputs:

+ RESETx
« PWRGD
« WDO

Once the input voltage range is within the recommended input voltage range of 3V to 14V, the outputs have the
full strength capabilities of +10mA, per output.

;l—D PULL_UP1 ;l—D PULL_UP2
IN j—D RESETx IN j—D
GND N
Figure 8-13. RESETx Push-Pull Output Stages for Figure 8-14. PWRGD Push-Pull Output Stage for

PWRGD

GND

UV Channel Type UV Channel Type
——{ ] PULL_UP2 J—D PULL_UP1

— -

|.’.

— IN RESETx

IN [ WDO

- 1

i GND

GND A. Only the RESETx are dependent on the type of channel as: UV
Figure 8-15. WDO Push-Pull Output Stage for UV or OV. This is dependent in the logical value of the MODE input

Channel Type pin.

Figure 8-16. RESETx Push-Pull Output Stages for
OV Channel Type

8.3.5.2 Open-Drain Outputs (TPS7H3124 and TPS7H3134)

In the open-drain variants (TPS7H31x4) the pins are externally pulled-up through a resistor to a voltage source
with the desired logic level. The maximum pull-up voltage for the outputs (RESETx, PWRGD and WDO) is 7V.
Select the pull-up resistor value to keep the maximum current sunk by the outputs below the recommended
operating condition maximum of 2mA. Generally a pull up resistor of 10kQ is sufficient. Using a larger value
resistor will minimize power dissipation but can allow noise to couple into the outputs signal due a "weaker"

pull-up. Refer to Figure 8-17 and Figure 8-18.
ﬂ RESETx,PWRGD and WDO

From Driver | :ﬂ
|-
L

GND

Figure 8-17. RESETx, PWRGD and WDO Outputs in Open-Drain
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ﬂ RESETx
From Driver N : i
GND

A. Only the RESETx are dependent on the type of channel as: UV or OV. This is dependent in the logical value of the MODE input pin.

Figure 8-18. RESETx overvoltage (OV) Outputs in Open-Drain

8.3.6 WDI

The watchdog input (WDI) pin is the input of the non-inverting input of a comparator with a 602mV voltage
reference (V1q wpi rising)- The comparator has a built-in 104mV (fixed) hysteresis voltage to aid in noise
immunity. The watchdog state machine clears (or resets the watchdog counter) every time a rising voltage is
detected on the WDI pin. To account for the variation of the watchdog time-out, it is recommended to use the
minimum value of the WD_TMR when determining how often the processor sends the WDI signal. For example,
if the WD_TMR is programmed to 1s, the actual timeout is from 0.8s to 1.2s. Therefore, it is recommended the
WDI signal be sent by the processor at least every 0.8s to account for the worst case variation. The WD_TMR
(or timeout) is programmed by the user, by using the WD_TMR input. The timer have a programmable range
from 520ms to 1.5s. For more details refer to Section 8.3.7.2.

8.3.7 User-Programmable TIMERS

The TPS7H3024 has two adjustable timers:

1. DLY_TMR with a typical range from 260pus to 23.37ms.
2. WD_TMR with a typical range from 520ms to 1.5s.

Both timers are programmed via a single resistor from the DLY_TMR and WD_TMR pins to GND. The resistors
are used to program the internal oscillator frequency of the timers. Leaving the DLY_TMR or the WD_TMR pin
floating disables the respective timer. Disabling a timer reduces the quiescent (Iq |n) current of the device. Refer
to Figure 6-5 for more details. -

Note
The resistor configuration of the timer pins must be valid at power up and must not be dynamically
changed.

8.3.7.1 DLY_TMR

The TPS7H3024 includes an adjustable time delay. A single resistor connected between the DLY _TMR pin and
GND programs the delay. Possible resistor (Rp.y) values are from 10.5kQ to 1.18MQ for a delay from 260us to
23.7ms, respectively. This delay is valid only during the out-of-fault conditions as follow:

1. UV:in the undervoltage channel (UV) the delay is valid when Vgt voltage is rising and crosses the

VouTx_RISE-
2. OV:in the overvoltage channel (OV) the delay is valid when the Vot voltage is falling and crosses the

VouTx_FALL-
For more details refer to Figure 8-7 and Figure 8-8.

If no delay is preferred for the system, the pin (DLY_TMR) can be left floating. Disabling the timer results in a
reduced current consumption on the device (Iq_ |n). When no delay is preferred, an inherent propagation delay of
4.3us (maximum) is observed, between Voyrx crossing the Voyrtx rise and Vourx_FALL-

The DLY_TMR resistor can be selected using Equation 24. Figure 8-19 shows the linear trend between the
DLY_TMR resistor and the delay time.

RDLY_TMR(kQ) = [49.71 X tDLY_TMR (ms)] - 25 (24)
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Table 8-2 shows nominal resistors value for different delay times.
Table 8-2. Typical DLY_TMR Resistors

DELAY (ms) Rory_tmr (kQ)
0.260 10.5
125 619
237 1180

1200

800 /

600 /
400 /

200 //

/ — RpLy_tmr (KQ2) =49.71 x tpLy_tmr (Ms) — 2.5

0 2.5 5 7.5 10 12.5 15 17.5 20 225 25
toLy_Tmr (Ms)

Rowy_tvr (kQ)

0

Figure 8-19. Rpy_tmRr VS tpLy_Tmr Across Full Oscillator Range

8.3.7.2 WD_TMR

The WD_TMR is an adjustable timer that programs the time-out of the internal watchdog timer. The watchdog
timer is commonly used to monitor coherent processor execution. If the monitored processor is halted due
to a fault, the WDI pin does not detect a rising edge resulting in asserting the WDO low, hence resetting
the processor to a known state. A typical connection between the monitored processor and the TPS7H3024
is shown in Figure 8-20. Figure 8-21 shows the correct and incorrect (late pulse) handshake between the
processor and the watchdog in the TPS7H3024.

The user can program the WD_TMR using a single resistor between the WD_TMR pin and GND. The range of
the resistor (Ryp) is from 56.2kQ to 174kQ, for a time from 520ms to 1.5s, respectively. If the user does not want
to use the watchdog timer, the pin can be left floating. Disabling the watchdog timer reduces the quiescent (I |N)
current of the device. -

Note
When the watchdog timer is disabled (by floating the WD_TMR pin), WDO is equal to PWRGD.

The REG_TMR resistor can be selected using Equation 25. Figure 8-22 shows the linear trend between the
WD_TMR resistor and the allowed time to clear the watchdog timer (or time-out).

RWD_TMR(k‘Q) = [1145 X tWD_TMR (S)] —35 (25)

Table 8-3 shows typical resistor values for different allowed regulation times. The WDI pin minimum pulse width
is specified as twice the watchdog oscillator period. The oscillator period can be calculated using Equation 26.

t S
tWD_OSC<S> = %ﬁ() (26)
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Figure 8-21. Watchdog Timing Diagram

Table 8-3. Typical REG_TMR Resistors

ALLOWED REGULATION TIME (s)

Rrec_TmR (KQ)

0.52 56.2
1 118
1.5 174
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Figure 8-22. Ryp tmRr VS twp_Tmr Across Full Oscillator Range
8.4 Device Functional Modes
Table 8-4. RESETx, PWRGD and WDO Truth Table when V,y and Vpy,_ypx is Lower than the
Recommended Minimum Voltage for TPS7H3xx4.
SR_UVEO | SENSEX | RESETX PWRGD WDO IN PULL_UPx
Undetermined | Undetermined | Undetermined VIN < VPOR_IN VPULL_UPX< VPOR_PULL_UPX
L L L VIN < VPOR_IN Vpor_puLL_uPx< VpuLL_upx < 1.6V
Oor1 Oor1
L L L Vpor IN < VN <3V VpuLL_upx< VPOR_PULL_UPx
L L L Veor_IN < ViN <3V 1.6V < VpyiL_upx <7V
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Table 8-5. RESETx, PWRGD and WDO Truth Table when V,y and Vpy_ypx is Within Recommended
Operating Voltages for the TPS7H3024 and TPS7H3124

SR PO [ MRE | SEAGEY SENSEE 51683 SO e meser mesers e pwnco | 1

0 Oor1 Oor1 Oor1 Oor1 Oor1 L L L L L L
0 0 0 0 L H L H L L

0 0 0 1 L H L L L L

0 0 1 0 L H H H L L

0 0 1 1 L H H L L L

0 1 0 0 L L L H L L

0 1 0 1 L L L L L L

0 1 1 0 L L H H L L

0 1 1 1 L L H L L L

0 1 0 0 0 H H L H L L

1 0 0 1 H H L L L L

1 0 1 0 H H H H H H

1 0 1 1 H H H L L L

1 1 0 0 H L L H L L

1 1 0 1 H L L L L L

1 1 1 0 H L H H L L

1 1 1 1 H L H L L L

! 0 0 0 0 L H L H L L
0 0 0 1 L H L L L L

0 0 1 0 L H H H L L

0 0 1 1 L H L L L L

0 1 0 0 L L L H L L

0 1 0 1 L L L L L L

0 1 1 0 L L H H L L

0 1 1 1 L L L L L L

1 1 0 0 0 H H L H L L

1 0 0 1 H H L L L L

1 0 1 0 H H H H H H

1 0 1 1 H H L L L L

1 1 0 0 L L L H L L

1 1 0 1 L L L L L L

1 1 1 0 L L H H L L

1 1 1 1 L L L L L L
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Table 8-6. RESETx, PWRGD and WDO Truth Table When V| and Vpyi|_ypyx is Within Recommended
Operating Voltages for the TPS7H3034 and TPS7H3134

ST | Mo [SENERY| SENSER SR | S2UEFmesers nesera | mesers mesera | pwecn | 919

0 Oor1 Oor1 Oor1 Oor1 Oor1 L L L L L L
0 0 0 0 L L L L L L

0 0 0 1 L L L H L L

0 0 1 0 L L H L L L

0 0 1 1 L L H H L L

0 1 0 0 L H L L L L

0 1 0 1 L H L H L L

0 1 1 0 L H H L L L

0 1 1 1 L H H H L L

0 1 0 0 0 H L L L L L
1 0 0 1 H L L H L L

1 0 1 0 H L H L L L

1 0 1 1 H L H H L L

1 1 0 0 H H L L L L

1 1 0 1 H H L H L L

1 1 1 0 H H H L L L

1 1 1 1 H H H H H H

! 0 0 0 0 H H H H H H
0 0 0 1 H H H L L L

0 0 1 0 H H L H L L

0 0 1 1 H H L L L L

0 1 0 0 H L H H L L

0 1 0 1 H L H L L L

0 1 1 0 H L L H L L

0 1 1 1 H L L L L L

1 1 0 0 0 L H H H L L
1 0 0 1 L H H L L L

1 0 1 0 L H L H L L

1 0 1 1 L H L L L L

1 1 0 0 L L H H L L

1 1 0 1 L L H L L L

1 1 1 0 L L L H L L

1 1 1 1 L L L L L L

(1) 0=Vsr ovio < VTH_SR_UVLO_FALLING

(2) 1=Vsr ovLo > VTH_SR_UVLO RISING

(3)  0=Vsensex < VTH_SENSEx

(4) 1 =Vsensex > VTH_SENSEx

(5)  0=VmopE < VTH_MODE_FALLING

(6) 1 =Vmope > VTH_MODE_RISING

(7) Assuming a valid rising edge pulse in WDI before the Watchdog timer is expired.

(8) Inthe TPS7H3124, the WDO is not masked by PWRDG, WDO remains high as long as a valid pulse in provided in WDI; otherwise, it
goes low.
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9 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

9.1 Application Information

The TPS7H3024 is a radiation hardened 4-channel voltage supervisor with a watchdog timer. It can be used to
supervise FPGAs, ASICs, AFEs, and various power system voltage rails and processor coherent execution.

9.2 Typical Application
9.2.1 Window Voltage Monitoring

In many modern systems (or sub-systems), multiple voltage rails are often needed (we refer to this as the

power tree). Often these power trees have tight voltage specification for reliable operation. If these specifications
are not satisfied, unreliable operation or permanent malfunction can happen. To help enable reliable operation,
voltage rails are supervised in real time and corrective action (such as power-down, disabling local regulators,
and so forth.) is propagated trough the system.

In this example, two voltage rails are monitored using a window trigger to make sure the rails are operating
within specification. Detailed design procedure and component selection is provided below. The design is
summarized in Figure 9-1.

Note
All calculated numbers shown in this example are rounded to two decimal places with the exception of
the bottom resistor for the sense divider which is rounded to 3 decimal places.
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Figure 9-1. Window Voltage Monitoring with Watchdog
9.2.1.1 Design Requirements

This design requires monitoring two voltage rails using window comparators to make sure of reliable operation.
As window supervision is used, the upper and lower system specification bounds are monitored. Additionally,
coherent processor execution is monitored using the watchdog. The supervisor IC is set to start around 86% (or
10.31V) of the nominal 12V rail, using an external resistive divider driving the SR_UVLO pin.

All flags are assumed to be monitored by a house-keeping processor, and the WDO is used to drive the
non-maskable interrupt of the processor. All design conditions are defined in Table 9-1.

Table 9-1. Design Conditions

PARAMETER DESIGN REQUIREMENT DESIGN RESULT
Monitor the 12V input voltage to the supervisor and | The TPS7H3024 can be externally enabled
enable the IC when the voltage is greater than accurately by using the SR_UVLO . The internal
System nominal voltage 10.3V (86%) for at least 2.8ms. When the voltage |reference is accurate to 3.1% across temperature,
decrements below 8.5V (or 71%) the system is voltage and TID. For minimal error, users are
disabled. recommended to use 0.1% tolerance resistors.
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Table 9-1. Design Conditions (continued)
PARAMETER DESIGN REQUIREMENT DESIGN RESULT

Undervoltage with:
Vout1_rise_uv = 98% and

Vout1_Rise_uv = 3.25V

Vourt FaiL uv = 95% Voutt_FaLL_uv = 3.15V

Vours= 3.3V (nominal) Overvoltage with:

VouTt1_rise_ov = 105% and Vourt_rise_ov = 345V

Vout1 FaLL_ov = 102% Vourt_FaiL_ov = 3.35V

Undervoltage with:

Vourz_Rise_uv = 98% and Vourz rise_uv = 1.77V

Voutz_FaLL_uv = 97% VourzFarL o = 175V

\% =1.8V (nominal
our2 ( ) Overvoltage with:

Voutz_rise_ov = 103% and Vourz_rise_ov = 1.86V

VouTx FALL ov = 102% Voutz FaLL_ov = 1.84V

RESETXx delay during the out-of-

fault state Delay of 260us nominal RpLy Tmr = 10.5kQ

Watchdog timeout 1 second nominal Rwp_tmr = 118kQ

9.2.1.2 Detailed Design Procedure
9.2.1.2.1 Input Power Supplies and Decoupling Capacitors

The TPS7H3024 has three input power supplies:

1. IN, the input supply to provide power to the TPS7H3024 IC. This power supply must be decoupled with at
least 1uF or greater as close to the pin as possible. In this application, V\ = 12V.

2. PULL_UP1, which is the input supply to program the RESETx output voltage high (Von). These outputs
are connected to the house-keeping processor. This power supply must be decoupled with at least 1uF or
greater as close to the pin as possible. In this application, the Vpy, . yp1 = 3.3V.

3. PULL_UP2, which is the input supply to program the output voltage high (Voy) of PWRGD and WDO
outputs. These outputs are connected to the house-keeping processor, in particular WDO is usually
connected to the non maskable (NMO) input of the processor that is generating the WDI pulse. This power
supply must be decoupled with at least 1uF or greater as close to the pin as possible. In this application, the
VeuLL_upt = 3.3V.

The TPS7H3024 also has two regulated voltage outputs that need to be decoupled for good electrical and
radiation performance. These are:

1. REFCAP, the 1.2V reference, used internally in the device to generate all radiometric voltage reference such
as:
*  VTH_SENSEx
* IHys_SeENsEx
* V1H_sr OVIO
* V1H_woi

*  VTH_MoDE

Decouple this reference with a 470nF ceramic capacitor as close to the pin as possible. Do not load this pin
externally.

2. VLDO, this is the output of the internal regulator used to provide power to the internal circuits on the
TPS7H3024. Decouple this regulator with at least 1uF as close to the pin as possible. This LDO can be
loaded up to 5SmA. Is important to understand that this LDO is not protected for short circuits.

9.2.1.2.2 SR_UVLO Threshold

In this application the SR_UVLO pin is used to monitored the input voltage supply of 12V and enables the device
when the desired voltage is reached.
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The IC is enabled when the rail voltage is greater than 10.26V (or 85.5% of the nominal voltage, typically).
The falling voltage is not controlled as the hysteresis voltage on the SR_UVLO is internally controlled. However
is calculated to be 8.55V (or 71.2% of the nominal voltage, typically). As the TPS7H3024 has an internal
time constant (tstart up_delay) Of 2.8ms (maximum), a delay capacitor of 3.3uF is added to SR_UVLO pin. This
capacitor is added to introduce a delay in the SR_UVLO pin when V) is rising. This capacitor adds a second
condition to start the sequence up, if V|y = 10.26V (typical) for at least 2.8ms then the IC is enabled.

Fixing the upper resistor for the resistive divider in SR_UVLO, we can calculate the bottom resistor per our
design requirements. The upper resistor is fixed to 10kQ. Using the equation in Equation 1 the bottom resistor is
calculated as:

0.599V

VBOTTOM_SR_UVLO = 10KQ X 13- zggy = 6200 (27)

Now that the reference resistor is calculated, we can select the actual (or real) resistor. In this case a 0.1%
tolerance resistor is used to select the closest value (in this specific case the reference and real resistor is the
same)

* RgoTToMm sr uvio = 620Q

With the actual resistor values, we can back-calculate the rising and falling voltages that enables and disables
the supervisor, respectively. Using Equation 3 and Equation 4 as:

Vin_uvio_risinanoMiNaL(Y) = (1+ 4555 ) X 0.599V = 10.26V (28)
Vin_uvio_raLLING NoMINAL(Y) = (1 + 2308 ) X 0.496V = 8.50V (29)
The delay capacitor is calculated using Equation 7, Equation 8, and Equation 6 as:
Rrn(0) = Tona28208 = 583.800 (30)
V() = (1o gg ) X 12V = 0.70V (31)
CDELAY(F> > 00028 o = 2.48yF (32)
582.80 X In( - g=g0v~577 )

The delay capacitor is selected as 3.3uF.
9.2.1.2.3 SENSEX Thresholds

The SENSEX inputs are used to monitor the voltage rails against system level bounds (or limits). For this design
the output voltages to be monitored are:

1. VOUT1 = 3.3V
2. VOUT2 =1.8V

The design Voytx_rise and Voutx racL for each rail is specified in Table 9-2

Table 9-2. Rise and Fall Design Requirement by Channel

Channel # Channel Type Voutx_nom (V) Vonx_Rrisk (%) Vonx_risk (V) Vonx_raLL (%) Vonx_raLL (V)
1 uv 3.3 98 3.23 95 3.14
2 oV 105 3.47 102 3.37
3 uv 1.8 98 1.76 97 1.75
4 ov 103 1.85 102 1.84
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Using Equation 22 and Equation 23 we can calculate the top and bottom reference resistors and select the
closest resistor values using 0.1% resistor values. Table 9-3 shows the reference (or calculated) top and bottom
resistors. Table 9-4 shows the selected resistors for the application.

Table 9-3. SENSEx Reference Nominal Resistors

Channel # Rrop (kQ) Rpotrom (kQ)
1 0.94
413
2 0.86
3 0.39
0.75
4 0.36

An calculation example for channel 1 (or SENSE1) top and bottom resistor is shown below:

323V— 314V _ 4.13kQ

24 JA (33)
413kQ % 0.60V _
323V — 060V = 0-94k( (34)
Table 9-4. SENSEXx Selected Resistors Using 0.1% Tolerance Resistors
Channel # RTOP (kQ) RBOTTOM (kQ)
1 0.931
4.12
2 0.866
3 0.383
0.75
4 0.357

Now that the actual resistors are known, we can calculate the actual on and off nominal voltages and the error
voltages by using Equation 9, Equation 11, Equation 12, Equation 15, Equation 16, and Equation 21. Using the
errors, we can calculate the upper and lower voltages and normalize the values with respect to the nominal
output voltage.

Table 9-5. Voutx RIS Nominal Values With Statistics in Volts and Percentage

Channel # Voutx_rise_nominaL (V) Vourx_rise_nominaL (1 (%)
1 3.25 98.48
2 3.45 104.51
3 1.77 98.44
4 1.86 103.19

(1)  Values are normalized to the nominal output voltage for that rail.

Table 9-6. Voytx FaLL Nominal Values with Statistics in Volts and Percentage

Channel # Voutx_raLL_nominaL (V) Voutx_raLL_NomiNAL (%)
1 3.15 95.48
2 3.35 104.51
3 1.75 98.88
4 1.84 103.19

(1)  Values are normalized to the nominal output voltage for that rail.
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9.2.1.3 Application Curves
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Figure 9-2. VOUT1’ VRESET1 , and VRESETZ vs Time
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Figure 9-3. VouTt2, VRESET3 » and Vreseta Vs Time

9.3 Power Supply Recommendations

The TPS7H3024 is designed to operate from an input supply (V|y) with a voltage range from 3V to 14V. V|
needs to be decoupled with at least one 0.1uF ceramic capacitor from V,y to GND, as close to the pin as
possible

In the TPS7H3024 the PULL_UP1 and PULL_UP2 are also considered power inputs, in this case for the
push-pull outputs. The voltage range on these inputs is from 1.6V to 7V. Connect at least one 1uF ceramic
capacitor from PULL_UP1 to GND and from PULL_UP2 to GND. These capacitors must be placed as close to
the pins as possible.

9.4 Layout
9.4.1 Layout Guidelines

» Connect a high quality ceramic capacitor (such as X7R) as close to the pins as possible. The signals and
capacitor values are:

— V|N 2 O1HF
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— REFCAP = 470nF
— VLDO = 1pF
— PULL_UPx 2 1pF

* Avoid passing noisy traces near the VLDO and REFCAP pins as the pins are internal references to the

device.

» If needed, place a small capacitor between the SENSEXx pins and GND to reduce the sensitivity to transient

voltages on the monitored signal.

» As users typically use the supervisor in conjunction with switch mode power supplies, users must keep
the SENSEX trace away from noisy sources as much as possible. Avoid routing this trace directly under
the noise-source. If not possible, make sure that the trace is routed on another layer with a ground layer

separating the trace and noise-source.

9.4.2 Layout Example

1 1 1
GND GND GND

1 1
VOuT2 VOUT1

Vourx Resistive
Divider

REFCAP

Capacitor @
] -
oo

1
GND

1
RESET1b

VLDO
Capacitor

1 1
GND GND

1
RESETZ2b

PULL_UPx
By-pass Capacitors

1
PULL_UP1

1
PULL_UP2

Figure 9-4. Printed Circuit Board Layout Example: Top Layer
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1 1 1
GND GND GND

1 1 1
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O=es Ow==

1

1
PULL_UP1 GND
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Figure 9-5. Printed Circuit Board Layout Example: Bottom Layer
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Figure 9-6. Printed Circuit Board Layout Example: Top Layer 3D View
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Figure 9-7. Printed Circuit Board Layout Example: Bottom Layer 3D View
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10 Device and Documentation Support
10.1 Documentation Support
10.1.1 Related Documentation

The following related documents are available for download at www.ti.com:

» Texas Instruments, Optimizing Resistor Dividers at a Comparator application note

» Texas Instruments, TPS7H3024EVM-CVAL Evaluation Module user's guide

» Texas Instruments, TPS7H3024-SP Neutron Displacement Damage (NDD) Characterization radiation report
» Texas Instruments, TPS7H3024-SP Single-Event Effects (SEE) radiation report

» Texas Instruments, TPS7H3024-SP Total lonizing Dose (TID) radiation report

* DLA Land and Marine, standard microcircuit drawing

10.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

10.3 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

10.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.

10.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“: \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

10.6 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

11 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision A (August 2025) to Revision B (May 2026) Page
* Added TPS7H3034-SP, TPS7H3124-SP, and TPS7H3134-SP QMLV as Advanced Information throughout... 1
» Updated document to separate TPS7H30x4 and TPS7H31x4 throughout............cceeviviiiiiiiiiiiee e, 1
+ Added SENSE1, RESET1, and RESET1 typical characteristics graphs...........cccocoiiiiiiiii e, 13
*  Updated TPS7H3Xx4 FUNCHONAI MOUES.......coiiiieieiie ittt e e e e e s e s e e e e e aa e e e e e saannneenenees 30
Changes from Revision * (April 2025) to Revision A (August 2025) Page
* Changed TPS7H3024-SP QMLV from Advanced Information to Production Data ................ccccceeeceivveennnannn.. 1
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12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this datasheet, refer to the left-hand navigation.
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12.1 Mechanical Data

HFT0022A

PACKAGE OUTLINE
CFP - 2.428mm max height

CERAMIC FLATPACK

(8]
METAL LID — (5.7) —=] 4X (RO.25)
20x [0.635
— [o35]
- 22
T \ e u=—x5 — -
;'iig 6.73) . 2X
‘ :
‘ )
| I W)
12
" 0.304
6.461 22X 5504
2961 [4[020 [c[a]B]
METAL LID 0.353
‘ ‘\‘ 0.053
04177
2428 0.097
1728
f [ J i
o 1
A 3.876
27405 ‘ 0.3) 4.‘ .
1] — ]
| 2 1= :
C ] ] ‘ ‘DHI‘ 1
C 15 l = )
C : O ‘ [ [m 1: 1
7.046 = = :
7446 | ol = .
; 1‘@! ! = Q )
C . B [Ev‘ 1)
‘ 1 L"'—"*J &, 22 '
PIN 1 IDJ 1— (0.203) 0.635) L
ALL AROUND (
BACKSIDE
METALLIZATION
(THERMAL PAD)
4225791/C  01/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. This package is hermetically sealed with a metal lid. The lid is not connected to any lead.
4. The leads are gold plated.
5. Metal lid is connected to backside metalization

RIS s

www.ti.com
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EXAMPLE BOARD LAYOUT
HFTO0022A CFP - 2.428mm max height

CERAMIC FLATPACK
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SCALE:15X
4225791/C 01/2021
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
5962R2420601VXC Active Production CFP (HFT) | 22 15| TUBE Yes NIAU N/A for Pkg Type -55to 125 5962R2420601VXC
TPS7H3024MHFTV
TPS7H3024HFT/EM Active Production CFP (HFT) | 22 15| TUBE Yes NIAU N/A for Pkg Type 25t0 25 TPS7H3024HFTEM
EVAL ONLY

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, ROHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/TPS7H3024-SP/part-details/5962R2420601VXC
https://www.ti.com/product/TPS7H3024-SP/part-details/TPS7H3024HFT/EM
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962R2420601VXC HFT CFP 22 15 506.98 32.77 9910 NA
TPS7H3024HFT/EM HFT CFP 22 15 506.98 32.77 9910 NA
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_ PACKAGE OUTLINE
HFTO022A CFP - 2.428mm max height
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermetically sealed with a metal lid. The lid is not connected to any lead.

4. The leads are gold plated.

5. Metal lid is connected to backside metalization

INSTRUMENTS
www.ti.com



HFTO022A

EXAMPLE BOARD LAYOUT
CFP - 2.428mm max height

CERAMIC FLATPACK

PKG
I
|

(0.605) %——T—-ﬁ (0.955) TYP

(R0.05) TYP

®44

|
\
O [

T
| (1.115)
|

O O O @1 - i

O O O @+ - T

(1.14) TYP
PKG
—Oot-—-—¢

O O O O\
\ @0.2) TYP
O O O O
O O

|
|
|
|
|
|
|
@29 +O—-—O— ‘ —o—-
|
|
|
|
|
|
{

(3.62)

HEATSINK LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

4225791/C 01/2021

i3 TExas
INSTRUMENTS
www.ti.com




REVISIONS

REV DESCRIPTION ECR DATE ENGINEER / DRAFTER
A RELEASE NEW DRAWING 2186323 03/13/2020 R. RAZAK / ANIS FAUZI
B ADD LAND PATTERN VIEW / SHEET 2190485 10/22/2020 R. RAZAK / ANIS FAUZI
C UPDATE TOTAL LEAD LENGTH TO 27+ 0.5 2192775 01/28/2021 R. RAZAK / ANIS FAUZI
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), 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 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, TI's General Quality Guidelines, 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. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

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

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/lit/pdf/SZZQ076
https://www.ti.com
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