EVM User's Guide: TPS7H3xx4EVM-CVAL
TPS7H3xx4EVM-CVAL Evaluation Module (EVM)

Wi} TEXAS INSTRUMENTS

Description Features

TPS7H3024EVM-CVAL, TPS7H3124EVM-CVAL, » Flexible configuration options, including capability
TPS7H3034EVM-CVAL, and TPS7H3134EVM-CVAL to sense negative rails

demonstrate the operation of a single + Customizable timers, sense thresholds, sense
TPS7H3024-SP, TPS7H3124-SP, TPS7H3034-SP, hysteresis, sense mode selection, and turn on/off
or TPS7H3134-SP supervisor (ceramic package). thresholds

These boards have identical layouts, but minor BOM
differences, and can be used interchangeably as long
as the configuration is updated for the IC that is
populated. Collectively these boards will be refered to
as TPS7H3xx4EVM-CVAL.
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1 Evaluation Module Overview
1.1 Introduction

The TPS7H3xx4EVM-CVAL is the Evaluation Module (EVM) for the ceramic package option of the TPS7H3xx4
supervisors and provides a platform to electrically evaluate their features. This user’s guide provides details
about the EVM, including the configuration, schematics, and BOM.

The EVM is designed to provide flexibility in configuring the device under different conditions, through
footprints for external components and multiple connection options for monitored external rails and RESETb
signal outputs. By default, the device on the EVM is configured as shown in TPS7H3xx4EVM-CVAL Default
Configuration and Default EVM Schematic. To configure the device in a different configuration, please refer to
the TPS7H3xx4 data sheet to calculate the values of the passives around the device that needs to be changed.

1.2 Kit Contents

*+ EVM board (1)
*  EVM Kit User Guide (1)

1.3 Specification

The simplified schematic below assumes TPS7H30x4 (push-pull output variants). For the TPS7H31x4 (open-
drain variants), the PULL_UPx pins will instead be GND or VLDO, and the 6 outputs will each be tied to the
PULL_UPx rails with external 10k pull-up resistors.

Z[——=

SENSE1
PULL_UP1

] SENSE2 RESET1

RESET2

[] SENSE3 RESET3

% aorronz
L
Vours % Reorrows
RESET4
Rroes —

% Veuw_vez
SENSE4
Raorrows PULL_UP2 %
I Cruvrz
{] HYS
{1 oLv_t™MR WO
1l
LIWD_TMR PWRGD
o

VLDO

From Controller

From Monitored Processor J-|_|-|_|-|_

Fixed Input (High,Low)

VLDO

»{ ] woI

H
REFCAP H i

»{ ] MoDE

GND
'

Figure 1-1. Default Configuration Simplified Schematic

Table 1-1. Default EVM Configuration

Specification Value Description
Input Voltage 12V Falls within the recommended device input voltage range of 3V to 14V.
VIN
Turn On Threshold 10.3V VIN rising/falling value that turns the device ON/OFF.
Set by:
Turn Off Threshold 8.5V R20 =10 kQ
R21 =620 Q
Voltage used by all RESETb outputs. Falls within the recommended device
PULL_UP1 Voltage 1.8V PULL_UPXx voltage range of 1.6V to 7V.
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Table 1-1. Default EVM Configuration (continued)
Specification Value Description
Voltage used by WDOb and PWRGD outputs. Falls within the recommended
PULL_UP2 Voltage 1.8V device PULL_UPXx voltage range of 1.6V to 7V.
VOUTA VRISE Threshold 2.20V Rising and falling voltage thresholds where the monitored VOUT rail is
(88 % of 2.5V) |considered IN or OUT of regulation, respectively.
Set by:
VOUT1 VFALL Threshold 02'08\/ R22 =5.17 kQ (or R22=5.10kQ)
(83 % 0of 2.5V)  |Ro5 = 1.91kQ
VOUT2 VRISE Threshold 3.46 'V Rising and falling voltage thresholds where the monitored VOUT rail is
(105 % of 3.3V) |considered IN or OUT of regulation, respectively.
Set by:
3.33V _
VOUT2 VFALL Threshold 3 R23=5.49kQ
(101 % of 3.3V) |Rog = 1.15 kQ
VOUT3 VRISE Threshold 0.79V Rising and falling voltage thresholds where the monitored VOUT rail is
(99 % of 0.8V) |considered IN or OUT of regulation, respectively.
Set by:
0.76 V -
VOUT3 VFALL Threshold . R28 =1.33kQ
(95 % of 0.8V) R31 =4.12 kQ
VOUT4 VRISE Threshold 1.99V Rising and falling voltage thresholds where the monitored VOUT rail is
(111 % of 1.8V) |considered IN or OUT of regulation, respectively.
Set by:
190V -
VOUT4 VFALL Threshold R29 =3.74 kQ

(106 % of 1.8V) |Ra0 = 1 62 kO

Programmable time delay between when the condition for a RESETb signal to
go HIGH is met and when the signal actually transitions.

12.5 ms Set by:

R15 =619 kQ

J14 shunted

RESETb Delay Time
tDLY_TMR

Programmable timer that sets the amount of time allowed netween rising edges
sensed at the WDI pin in order for WDOb to remain HIGH. If the timer expires,

Watchdog Timer the WDOb output will go low until the next sensed rising edge at WDI.

1s
tWD_TMR Set by:
R18 = 118 kQ
J17 shunted
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1.3.1 Negative Rail Sensing

The TPS7H3xx4EVM-CVAL board allows Channel 3 and 4 to be configured for sensing negative rails. This is
done by removing a 0-ohm resistor that connects from the SENSEX resistor dividers to GND and replacing it with
a 0-ohm resistor that instead sets VLDO as the reference. The datasheet contains more detailed information and
equations for how to select appropriate resistor values when using this configuration.

Figure 1-2. Negative Rail Sensing Circuitry

1.3.2 Configuration for Push-Pull vs Open-Drain

The TPS7H3xx4EVM-CVAL boards are by default configured for the specific IC they feature. These
configurations are minor BOM differences, which are listed below and also highlighted in the EVM schematic.
Users can re-configure the boards for testing the other IC variants if desired. The board layouts are the same.

1. Pin configuration

*  TPS7H30x4-SP (push-pull variants) use 0-ohm resistors to connect the PULL_UPx pins (pin 17 and pin
18) to the PULL_UPX rails
» TPS7H31x4-SP (open-drain variants) use 0-ohm resistors to connect pin 17 and pin 18 to GND and
VLDO as required by the datasheet
2. External pull-up resistors

»  TPS7H30x4-SP (push-pull variants) depopulate the 6 external pull-up resistors used for the RESETxb,
PWRGD, and WDOb outputs

» TPS7H31x4-SP (open-drain variants) populate 6 external pull-up resistors used for the RESETxb,
PWRGD, and WDOb outputs. The board uses 10k resistors as a default.

1.4 Device Information

The TPS7H3xx4 is an integrated, 3V to 14V, four-channel radiation-hardness-assured power-supply supervisor
with watchdog. An accurate 599.7mV + 1% threshold voltage and a 599.7mV * 3% hysteresis current provide
programmable monitoring voltages. A global programmable delay timer is programmed via a single resistor. In
addition 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. External
faults can be propagated to the system by using the SR_UVLO input. A standard microcircuit drawing (SMD) is
available for the QMLV-grade units.
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2 Hardware
2.1 Power Requirements

The TPS7H3xx4EVM-CVAL board requires 3 power rails (VIN, VPULL_UP1, and VPULL_UP?2) to be externally
provided by power supplies. These can be separate or shared as long as the voltage ranges of each are
respected. The test results shown in this user guide were performed with 1 power supply used for VIN and 1
power supply shared by VPULL_UP1 and VPULL_UP2.

+ 3V<VIN=14V

+ 1.6V <VPULL_UPx=<7V

2.2 Important Usage Notes

It is important to calculate the expected maximum SENSEX voltage both before and after the SENSEXx hysteresis
current has been added, since the hysteresis current increases the voltage at the SENSEx node.

2.3 Connector Descriptions

Primary Device
Designator Function
J10 Power input connector for VIN.
VIN
TP5 Test point
J3 Power input connector for PULL_UP1.
PULL_UP1
TP1 Test point
J1 Power input connector for PULL_UP2.
PULL_UP2
TP2 Test point
J2, J4, J23 Power input connector for GND.
GND
TP20, TP21, TP22, J37 Test point
J25 VOuUT1 Input connector for an external VOUT rail to be monitored
J27 GND by SENSE1.
TP12 SENSE1 Test point
J26 VOUT2 Input connector for an external VOUT rail to be monitored
J28 GND by SENSE2.
TP13 SENSE2 Test point
J29 VOUT3 Input connector for an external VOUT rail to be monitored
J33 GND by SENSES.
TP17 SENSE3 Test point
J30 VOUT4 Input connector for an external VOUT rail to be monitored
J34 GND by SENSEA4.
TP18 SENSE4 Test point
Shunt to connect VOUT1 and VOUT2 nodes for shared
J35 VOUT1 & VOUT2 )
sensing.
Shunt to connect VOUT3 and VOUT4 nodes for shared
J36 VOUT3 & VOUT4 )
sensing.
TP3 Test point
J6 RESET1b Probe test point
J38
Output connector for RESET1b.
J8 GND
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Primary Device
Designator Function
TP4 Test point
J7 RESET2b Probe test point
J5
Output connector for RESET2b.
J9 GND
TP7 Test point
J19 RESET3b Probe test point
J11
Output connector for RESET3b.
J21 GND
TP8 Test point
J20 RESET4b Probe test point
J12
Output connector for RESET4b.
J22 GND
J13, J14, J15 DLY_TMR Shunt for DLY_TMR resistor configuration.
J16, J17, J18 WD_TMR Shunt for REG_TMR resistor configuration.
TP16 Test point
WDI
J31 Probe test point
TP15 Test point
MODE
J32 Shunt for MODE selection.
TP6 HYS Test point
TP11 Test point
SR_UVLOb
J24 Shunt for convenient enable/disable.
TP19 WDOb Test point
TP14 PWRGD Test point
TP9 VLDO Test point
TP10 REFCAP Test point
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3 Implementation Results

Test results are shown below for TPS7H3024-SP for the following features:

1. Enable and disable

2. Undervoltage and overvoltage sensing (MODE=0)
3. Window and overvoltage sensing (MODE=1)

4. WDODb behavior

Keep in mind that the timing of the outputs will differ slightly between TPS7H30x4-SP (push-pull variants) and
TPS7H31x4-SP (open-drain variants) due in part to differences in resistance between the push-pull outputs and
the external pull-up resistors as well as capacitance or other loading that may be present externally.
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12 o
S //
-
i /
ko6 7
04 / —— VSENSE1
/ — TPS7H3024
0.2 —— TPS7H3124
0 " A —— TPS7H3034
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-0.2
-1 -05 0 05 1 15 2 25 3 35 4 45 5
Time (us)
Figure 3-1.

3.1 Default Configuration Results

The following tests were performed using the TPS7H3024EVM-CVAL in the default configuration with VIN=12V
and PULL_UP1=PULL_UP2=1.8V.

3.2 Enable and Disable

VIN210.3V puts SR_UVLOb above the V14 sr uvLob_Rising threshold to enable the device. Voltages at the
monitored rails were already in regulation when enable occured.
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Figure 3-2. Enable using VIN resistor network to SR_UVLOb

VIN=8.5V puts SR_UVLODb below the V1 sr uvLob_FaLLING threshold to disable the device. Voltages at the
monitored rails were in regulation during this test.

Figure 3-3. Disable using VIN resistor network to SR_UVLOb
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3.3 Undervoltage and Overvoltage Monitoring (MODE=0)

For the following tests, J32 is left open to ground the MODE pin to select 2x Undervoltage + 2x Overvoltage
monitoring mode. Voltages are kept in regulation for the pair of channels not shown in the scope capture.
Different DLY_TMR settings are shown.

L T e —

RESET1b

:RESET2b- :

2.00ms  S00MS/s @D W [ 1L Apr 2025
Wov-2.016000ms  10M polnts 630mY 16:35:21

[T{vouTa/4

@ 20V @ 200V |200ms  500MS/s @D | 11Apr 205
D+v-2.016000ms 10Mpoints  680mY 16:49:57

Figure 3-5. Channel 3/4 Regulation Monitoring with DLY_TMR floating
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Figure 3-7. Channel 3/4 Leave Regulation with DLY_TMR=619kOhms
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3.4 Window and Overvoltage Monitoring (MODE=1)

For the following tests, J32 is shunted to hold the MODE pin HIGH to select 2x Window + 2x Overvoltage
monitoring mode. Voltages are kept in regulation for the pair of channels not shown in the scope capture.

:RESET2b- :

[T v0uT1/2

r.n. .2.i30\f'. B 2) .. v }[200ms - .SOGMS/;S — ¢ \ . ][ .11..-'-‘~.pr.2025]

W+-2.016000m:  10M points G30mY 16:37:33

2.00ms  500Ms/s @D % || 11Apr 205
W+ v-2.016000ms  10M points 680mV 16:49:50

Figure 3-9. Channel 3/4 Regulation Monitoring with DLY_TMR Floating
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3.5 WDOb

The following tests were performed with all monitored rails in regulation unless stated otherwise. Multiple
WD_TMR settings are shown, as well as a scenario where at least one monitored rail is not in regulation
(indicated by PWRGD).

L00ks’s @D 4 || 16 Apr 2025
10k points . 13:59:16

T 100kss @D S | 16 Apr 2025
10k points . 14:05:03

Figure 3-11. WD_TMR = 56.2kOhms when PWRGD indicates Channel 1/2 is no longer in regulation
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Figure 3-13. WD_TMR Floating
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4 Hardware Design Files
Schematics for TPS7TH30x4EVM-CVAL and TPS7H31x4EVM-CVAL
PULL_UPx: 1.6 -7V
™2 RESETDb Outputs of U1
PULL_UP2 Voltage used by PWRGD and WDOb Outputs ’ PULL_UP2
J1
PULL_UP2 PULL_UP1 PULL_UP1
==c1
J2 FT WF Pull-up fo r Pull-up fo r
GND S Sum— opendrain  |oRo 3 opendrain | Bo 4
= TPS7H30xd: DNP Rd varianls RESET1b variants RESET2b
GND 1 TPS7H31x4: DNP R3 TPS7TH31x4 TPS7H31x4
PULL_UP1 Voltag d by RESETb Outputs PULL_UP1 J38 J5
" oltage used by utpul ’ a RESET1b, >T——;— ST RESET2b, >T——;i ReseTa
PULL_UP1
Select pin R3 P P
configuration
n for variants 8 J9
GND
VIN: 3 - 14V TP5 ut
VIN r IN TPS7H3x24 --> SENSE1 UV TPS7H3x24 -> SENSE2 OV
o CHl PULL U1 L& > SENSE1/2 Window > SENSE2 OV
22 TPS7H3x34 -> SENSE1 UV TPS7H3x34 --> SENSE2 UV
SENSE1)>———L— SENSE1 RESET1 22— RESET1b iﬁ?;:i?i:ﬁ g:‘; RR;D > SENSE1 OV > SENSE2 OV
SENSE2)>———2— SENSE2 RESET2 —2l——<< RESET20
sENsEsY)——3 sense3 RESETS -2 ReseTan PULL P L U1
:'PYES SENSE4 Y>———2— SENSE4 RESET4 p—2——<( RESET4b 57
o) Select pin Pull-up fo r Pull-up fo r
HYS t d 7 d ™8
s e configuration varans [PRPC. | Resems varants - [oRP0 | Resemao
DLY TMR (10.5kOtm - 1.18MOhm, or foat) 11 W55 12— wooo for variants TPSTH31xd TPSTH31x4
WD TMR (56.2ONm - 174kghm, or foat) ~ oge RESET3)) ; R RESET4)) ; R
¥ - ) 10 (S PWRGD P—L—(CPwRED RESETb3 RESET4b
413 414 J15 z TS @ P
, , , SR_UVLOb Y>—L-1 SR_UVLO v%o i ¢ X b & X
2 2 2 J16 Nz 418 bt ™Y
1 1 1 D “vioo 21 J22
SHI13 SHI14 SHI5 2 2 2 s 5 REFCAP P10
woip>——Ee wor REFC OREFCAP
SHIT6 SHIT7 SHIB  opes>—16ef wope GND |14
Lok oiE im ih % ik Lo Lo TRSTHaGH  NODESD-> SEMEEIN, TPSTHaGs MODED-> SENSE OV
0.1% 0805 0805 0805 0805 0805 0805 TPSTHA024HFTIEM Tarone [ awF ~> SENSES/4 Window > SENSE4 OV
2 0.4% 0.1% 0.1% 0.1% 0.1% 0.1% 25V sov TPS7H3x34 --> SENSE3 UV TPS7H3x34 --> SENSE4 UV
0.26ms 12.5ms 236ms 0525 1s 155 ~> SENSE3 OV > SENSE4 OV
GND
SR_UVLOb Input (0 - 7V)
PWRGD & Watchdog Output 3.7ms delay after VIN>UVLO_RISE
To meet 2.8ms min requirement VIN
SENSEX Inputs of U1 (VSENSEx =0 - 3.5V) GND Tes tpoin ts PULL_UP2 R20
VLDO 10.0k
425 J26 24 0805 P11
___vourt, ___vour2. 437 P20 P21 P22 Pul-up fo r 1 0.1%
GND GND GND GND open-d rain o} ON @ VIN210.3V 2 SR_UVLOb
. - variants OFF @ VINS8.5V -
Note: R22=5.17k on 5.10k 5.49% TPS7H31x4 SH-J24] ==c1o R21
TPSTH3024EVM-CVAL | 0.1% ™12 0.1% P13 L PWRGD)) 33yF 620
s SENSE1 [ SENSE2 D ON @ SR_UVLOb 2620mV 38V 0805
o6 GND OFF @ SR_UVLOb < 499mV 10% 0.1%
1.45k o =
J27 J28 01% GND
Default Schematic Values
o VOUT1=2.5V with VRISE=2.20V (88%) & VFALL=2.08V (83%) Watchdog Input (0 - 7V) Mode Selection (0 - 7V)
VOUT2=3.3V with VRISE=3.46V (105%) & VFALL=3.33V (101%)
VOUT3=0.8V with VRISE=0.79V (99%) & VFALL=0.76V (95%) PULL_UP2 Rising edge where WDI = 0.602V MODE 2 0.598V --> MODE=1
R o A vouns VOUT4=1.8V with VRISE=1.99V (111%) & VFALL=1.90V (106%) resets the watchdog counter MODE < 0.498V --> MODE=0
—_—e —_— Pull-up f
- paeer |
1.33 374k vouTt vour2 vouTs vouT4 variants 16
01% ™7 04% P18 TPSTH31xd WDl
-—;—«sgwsss L  SENSE4 -~ -~ WDOb Y)——4 1 , o
R31 R32 35 36 SMA Ko
4.12k 1.62k P ol R35
0.1% 01% B N 49.9k
SH35 SH-J36
R36 oo R3B oo GND
J33 0 VL][)O J34 0 VLDO SENSE3 and SENSE4 can sense negative rail by depopulating the
M 0-Ohm resistors to GND and populating the 0-Ohm resistors to VLDO.
= = See datasheet for guidance on updating resistor values.
GND GND

Reference selection for positive or negative rail sensing

Figure 4-1. Default EVM Schematic (TPS7H3024EVM-CVAL and TPS7H3034EVM-CVAL)
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PULL_UPx: 1.6-7V

2 RESETb Outputs of U1
p PULUP2  Vollage used by PWRGD and WDOb Outputs @ PuLLP2
PULL_UP2 _L PULL_UP1 PULL_UP1
c1
52 o 1pF Pullup fo r Pullup o r
GND 50V open-d rain RL | TP3 open-d rain R2 | TP4
= TPS7H30x4: DNP R4 variants 10k | RESETIb variants 10k | RESET2b
GND TP1 TPS7H31x4: DNP R3 TPSTH31x4 TPS7H31x4
PULL_UP1 Voltage used by RESETb Outputs PULL_UP1 J38 J5
5 b g y p 2 RESET1b, )—T——;— ETIb RESET2b }T——L R
PULL_UP1 _L
Select pi 3 o
N pci r i X T X
1pF configuration 0
44 50V for variants J8 Jo
GND =L = = =
GND GND GND
VIN: 3 - 14V TP5 ui
N TPS7H3x24 > SENSE1 UV TPS7H3x24  MODE=0 --> SENSE2 OV
\-'/:’3 9 1IN GND & MODE=1 --> SENSE1/2 Window MODE=1 --> SENSE2 OV
SENS| S| TPS7H3x34 -->SENSE1 UV TPS7H3x34  MODE=0 --> SENSE2 UV
sase > RESET [—24—resee TRSTHA0: ONP R10 =1 > SENSE1 OV MODE=1 > SENSE2 OV
SENSE2 )>———2— SENSE2 RESET2 21— RESET2D
SENSES Y)>———2— SENSE3 RESET3 22— RESET3b PULL_UP1T PULL_UP1
EGS SENSE4 Y>———2— SENSE4 RESETA —2—<{ RESET4b ofp
o) Select pin Pull-up fo r Pull-up fo r
HYS 13 ¢ d w7 vd
HYs oo [~ configuration varan. 10k | Resens varants
DLY TMR (10.5kOMm - 1.18MOhm, or float) 1 s 12 for variants TPSTH31xd TPS7H31xd
DLY_TMR WG 12— woob ;
& $ R10 RESET3b ) RESET4b, B
WD TMR 56.2kOhm - 174k@hm, or foat) 10 { wp TMR PWRGD 12 <K PWRGD 0 RESETb3 RESET4b
= L = SR_UVLObY>——Z SR_TVLO VLoo ofe %
2 bt ’y P9
1 1 LS O\vio l 21 422
SHJ13 SHJ14 SHJ15 2 2 wors) 8ol wor = REFCAP o;PEL%AP
SHJ16 SHUB  opeyy—L6of MopE GND 14
R13 R14 R15 R16 R17 R19 Thermal, 23 TPS7H3x24 --> SENSE3 UV TPS7H3x24  MODE=0 --> SENSE4 OV
499k 10.5k 619K 1.47M 56.2k 174k — ==c8 ==c9 --> SENSE3/4 Window MODE=1 --> SENSE4 OV
0.1% 0805 0805 0805 0805 0805 TPSTH3124HFT/EM 470nF 1pF
. 0.1% 0.1% 0.1% 0.1% 0.1% 25V 50V TPS7H3x34 --> SENSE3 UV TPS7H3x34  MODE=0 --> SENSE4 UV
0.26ms 125ms 236ms 0525 158 > SENSE3 OV MODE=1 > SENSE4 OV
GND
SR_UVLOb Input (0 - 7V)
PWRGD & Watchdog Output 3.7ms delay after VIN>UVLO_RISE
To meet 2.8ms min requirement VIN
SENSEX Inputs of U1 (VSENSEx =0 - 3.5V) GND Tes tpoin ts PULL_UP2 R20
INOEX TnpX VLRO 10.0k
425 J26 J24. 0805  TP11
vouTt VouT2 437 P20 P21 P22 Pull-up fo r 1 0.1% ?
ND. GND GND GND open-drain R24 ON @ VIN210.3V 2
R22 R23 variants 10k|  TP14 OFF@@ VINS8.5V 3 KR umon
Note: R22=5.17k on 5.10k 5.49 TPSTH31x4 PWRGD SHJ24| R21
TPSTHI04EVM-CVAL | 0.1% ™12 0.1% ™13 J_ prGD))——; 620
L K SENSE1 L < SENSE2 = ON @ SR_UVLOb 2620mV/ 0805
o OFF @ SR_UVLOD < 499mV 0.1%
R25 R26 ole P
191k O 1.15k
421 0.1% J28 0.1% I
I S| I SR | Default Schematic Values ﬂ_—
. GND .
VOUT1=2.5V with VRISE=2.20V (88%) & VFALL=2.08V (83%) Watchdog Input (0 - 7V, Mode Selection (0 - 7V)
VOUT2=3.3V with VRISE=3.46V (105%) & VFALL=3.33V (101%)
VOUT3=0.8V with VRISE=0.79V (99%) & VFAL 76V (95%) PULL_UP2 Rising edge where WDI 2 0.602V/ MODE 2 0.598V --> MODE=1
A om R o VOUT4=1.8V with VRISE=1.99V (111%) & VFALL=1.90V (106%) resets the watchdog counter MODE < 0.498V -> MODE=0
Pull-up fo r
R28 R29 open-drain R30 P15
1.33k 3.74k vouTt VQuT2 VouT3 vouT4 variants 10k | P19 P16
0.1% 17 0.1% 18 TPSTH31x4 WDOb wol
-—:—<<SENSEJ L K SENSE4 -~ -~ WDOb ))———4 3 4 Q MODE
R31 R32 435 436 SMA <Kol P
412« Ofp 162« O A S P N iii 4Rgagk X
0.1% 0.1%
. . SHAI35 SH-J36 | i
R36  pfip R38  plp GND D
J33 0 VLDO J34 0 VLDO SENSE3 and SENSE4 can sense negative rais by depopulating the
T g 0-Ohm resistors to GND and populating the 0-Ohm resistors to VLDO.
= = See datasheet for guidance on updating resistor values.
GND GND
Reference selection for positive or negative rail sensing 5
Figure 4-2. Default EVM Schematic (TPS7H3124EVM-CVAL and TPS7H3134EVM-CVAL)
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4.2 Bill of Materials (BOM)
Table 4-1. BOM for TPS7H3024EVM-CVAL and TPS7H3034EVM-CVAL
Designator Qty Value Description Package Reference Part Number Manufacturer
C1,C2,C5,C9 4 1uF CAP, CERM, 1 uF, 50 V, +/- 10%, X7R, 0805 0805 08055C105KAT2A AVX
CAP, CERM, 0.47 uF, 25V, +/- 10%, X7R, AEC-
C8 1 0.47uF Q200 Grade 1, 0603 0603 GCM188R71E474KA64D MuRata
CAP, CERM, 3.3 uF, 35V, +/- 10%, X7R, AEC-
C10 1 3.3uF Q200 Grade 1, 0805 0805 CGA4J1X7R1V335K125AC TDK
H1, H2, H3, H4 4 Machine Screw, Round, #4-40 x 1/4, Nylon, Screw NY PMS 440 0025 PH B&F Fastener Supply
Philips panhead
H5, H6, H7, H8 4 Standoff, Hex, 0.5"L #4-40 Nylon Standoff 1902C Keystone
J1,J2, J3, J4, J5, J8, J9,
J10, J11, J12, J21, J22, J23, .
425, J26. 427, J28. 429, J30. 22 Standard Banana Jack, Uninsulated, 5.5mm Keystone_575-4 575-4 Keystone
J33, J34, J38
J13, J14, J15, J16, J17, J18, ) Header, 2.54mm, 2x1,
J32, J35, J36 9 Header, 2.54mm, 2x1, Tin, TH TH 22284023 Molex
J24 1 Header, 2.54mm, 3x1, Tin, TH Heade“ﬂzﬁsf‘r”ﬁm' 31, 122284030 Molex
SMA Connector Receptacle, Female Socket
J31 1 500hm Through Hole Solder PTH_RF_CONN 733910060 Molex
137 1 1mm. Uninsulated Shorting Plug, 10.16mm Shorting PI.ug, D3082-05 Harwin
spacing, TH 10.16mm spacing, TH
R3, R7, R36, R38 4 0 RES SMD 0 OHM JUMPER 1/8W 0805 0805 RC0805FR-070RL Yageo
R13 1 49.9k 0805 ERA-6AEB4992V Panasonic
R14 1 10.5k 0805 RG2012P-1052-B-T5 Susumu Co Ltd
R15 1 619k 0805 RT0805BRD07619KL Yageo
R16 1 1.17Meg 0805 RT0805BRD071M17L Yageo
R17 1 56.2k 0805 RG2012P-5622-B-T5 Susumu Co Ltd
R18 1 118k 0805 RT0805BRDO07118KL Yageo
R19 1 174k 0805 RT0805BRD07174KL Yageo
R20 1 10.0k 0805 MCU0805MD1002BP100 Vishay/Beyschlag
R21 1 620 0805 RG2012P-621-B-T5 Susumu Co Ltd
5.17k resistor used on TPS7H3024EVM-CVAL
R22 1 5.10k (5.17k) 0805 RTO80SBRDO75K1L Yageo
only (RT0805BRD075K17L)
R23 1 5.49k 0805 RT0805BRD075K49L Yageo
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Table 4-1. BOM for TPS7H3024EVM-CVAL and TPS7H3034EVM-CVAL (continued)
Designator Qty Value Description Package Reference Part Number Manufacturer
R25 1 1.91k 0805 RT0805BRD071K91L Yageo
R26 1 1.15k 0805 RT0805BRD071K15L Yageo
R28 1 1.33k 0805 RT0805BRD071K33L Yageo
R29 1 3.74k 0805 RT0805BRD073K74L Yageo
R31 1 412k 0805 RT0805BRD074K12L Yageo
R32 1 1.62k 0805 RT0805BRD071K62L Yageo
R33, R35 2 49.9k 0603 RC0603FR-0749K9L Yageo
g:j]g g:j}é g:j}g CONN JUMPER S2 (1 x 2) Position Shunt
SH-J24‘ SH-J32' SH-J35’ 10 Connector Black Open Top 0.100" (2.54mm) Jumper QPCO02SXGN-RC Sullins
’ ' ’ GoldHORTING .100" GOLD
SH-J36
. . Red Multipurpose
TP1, TP2, TP5 3 Test Point, Multipurpose, Red, TH : 5010 Keystone
Testpoint
TP3, TP4, TP7, TP8 4 Test Point, Multipurpose, Green, TH Green Multipurpose | 5196 Keystone
Testpoint
. . Grey Multipurpose
TP6, TP10 2 Test Point, Multipurpose, Grey, TH . 5128 Keystone
Testpoint
Orange Multipurpose
TP9 1 Test Point, Multipurpose, Orange, TH d .p P 5013 Keystone
Testpoint
Yellow Multi
TP11, TP15, TP16 3 Test Point, Multipurpose, Yellow, TH oW MUTIPUIPOSE 15014 Keystone
Testpoint
. . Blue Multipurpose
TP12, TP13, TP17, TP18 4 Test Point, Multipurpose, Blue, TH . 5127 Keystone
Testpoint
. . Brown Multipurpose
TP14, TP19 2 Test Point, Multipurpose, Brown, TH . 5125 Keystone
Testpoint
. . Black Multipurpose
TP20, TP21, TP22 3 Test Point, Multipurpose, Black, TH ] 5011 Keystone
Testpoint
U1 1 Radiation-Hardness-Assured, 14V, 4-Channel CFP22 TPS7H3024HFT/EM Texas Instruments
Supervisor with Watchdog
C3, C4, Cs, C7, C11, C12, CAP, CERM, 100 pF, 50 V,+/- 1%, COG/NPO,
C13,C14, C15, C16. C17 0 100pF 0603 0603 C0603C101F5GACTU Kemet
J6, J7, 419, J20 0 Compact Probe Tip Circuit Board Test Points, TH Scope Probe | 131-5031-00 Tektronix
TH, 25 per
R1, R2, R8, R9, R24, R30 0 10k RES, 10k, 1%, 0.1 W, 0603 0603 CRCWO060310KOFKEAC Vishay
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Table 4-1. BOM for TPS7H3024EVM-CVAL and TPS7H3034EVM-CVAL (continued)
Designator Qty Value Description Package Reference Part Number Manufacturer
R4, R10, R37, R39 0 0 RES SMD 0 OHM JUMPER 1/8W 0805 0805 RC0805FR-070RL Yageo
R5, R6, R11, R12, R27, R34 0 49.9k RES, 49.9k, 1%, 0.1 W, 0603 0603 RCO0603FR-0749K9L Yageo
Table 4-2. BOM for TPS7H3124EVM-CVAL and TPS7H3134EVM-CVAL
Designator Qty Value Description Package Reference Part Number Manufacturer
C1,C2,C5,C9 4 1uF CAP, CERM, 1uF, 50 V, +/- 10%, X7R, 0805 0805 08055C105KAT2A AVX
CAP, CERM, 0.47 uF, 25V, +/- 10%, X7R, AEC-
C8 1 0.47uF Q200 Grade 1, 0603 0603 GCM188R71E474KA64D MuRata
CAP, CERM, 3.3 uF, 35V, +/- 10%, X7R, AEC-
C10 1 3.3uF Q200 Grade 1, 0805 0805 CGA4J1X7R1V335K125AC TDK
H1, H2, H3, H4 4 Machine Screw, Round, #4-40 x 1/4, Nylon, Screw NY PMS 440 0025 PH B&F Fastener Supply
Philips panhead
H5, H6, H7, H8 4 Standoff, Hex, 0.5"L #4-40 Nylon Standoff 1902C Keystone
J1,J2, J3, J4, J5, J8, J9,
J10, J11, J12, J21, J22, J23, .
25, J26, J27. J28. 29, 430, 22 Standard Banana Jack, Uninsulated, 5.5mm Keystone_575-4 575-4 Keystone
J33, J34, J38
J13, J14, J15, J16, J17, J18, ) Header, 2.54mm, 2x1,
J32, J35. J36 9 Header, 2.54mm, 2x1, Tin, TH TH 22284023 Molex
J24 1 Header, 2.54mm, 3x1, Tin, TH Heade“ﬂzrf’?'r”;m' 31, | 22284030 Molex
SMA Connector Receptacle, Female Socket
J31 1 500hm Through Hole Solder PTH_RF_CONN 733910060 Molex
137 1 1mm_ Uninsulated Shorting Plug, 10.16mm Shorting PI_ug, D3082-05 Harwin
spacing, TH 10.16mm spacing, TH
R1, R2, R8, R9, R24, R30 6 10k RES, 10k, 1%, 0.1 W, 0603 0603 CRCWO060310KOFKEAC Vishay
R4, R10, R36, R38 4 0 RES SMD 0 OHM JUMPER 1/8W 0805 0805 RC0805FR-070RL Yageo
R13 1 49.9k 0805 ERA-6AEB4992V Panasonic
R14 1 10.5k 0805 RG2012P-1052-B-T5 Susumu Co Ltd
R15 1 619k 0805 RT0805BRD07619KL Yageo
R16 1 1.17Meg 0805 RT0805BRD071M17L Yageo
R17 1 56.2k 0805 RG2012P-5622-B-T5 Susumu Co Ltd
R18 1 118k 0805 RT0805BRD07118KL Yageo
R19 1 174k 0805 RT0805BRD07174KL Yageo
R20 1 10.0k 0805 MCU0805MD1002BP100 Vishay/Beyschlag
R21 1 620 0805 RG2012P-621-B-T5 Susumu Co Ltd
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Table 4-2. BOM for TPS7H3124EVM-CVAL and TPS7H3134EVM-CVAL (continued)
Designator Qty Value Description Package Reference Part Number Manufacturer
R22 1 5.10k 0805 RT0805BRDO75K1L Yageo
R23 1 5.49k 0805 RT0805BRD075K49L Yageo
R25 1 1.91k 0805 RT0805BRD071K91L Yageo
R26 1 1.15k 0805 RT0805BRD071K15L Yageo
R28 1 1.33k 0805 RT0805BRD071K33L Yageo
R29 1 3.74k 0805 RT0805BRD073K74L Yageo
R31 1 4.12k 0805 RT0805BRD074K12L Yageo
R32 1 1.62k 0805 RT0805BRD071K62L Yageo
R33, R35 2 49.9k 0603 RCOB03FR-0749K9L Yageo
g:j}g gﬂjﬁ g:j}g CONN JUMPER S2 (1 x 2) Position Shunt
SH-J24’ SH-J32’ SH-J35’ 10 Connector Black Open Top 0.100" (2.54mm) Jumper QPC02SXGN-RC Sullins
: y : GoldHORTING .100" GOLD
SH-J36
. . Red Multipurpose
TP1, TP2, TP5 3 Test Point, Multipurpose, Red, TH . 5010 Keystone
Testpoint
TP3, TP4, TP7, TPS 4 Test Point, Multipurpose, Green, TH Green Multipurpose | 5196 Keystone
Testpoint
TP6, TP10 2 Test Point, Multipurpose, Grey, TH Grey Multipurpose | 5194 Keystone
Testpoint
TP9 1 Test Point, Multipurpose, Orange, TH Orange Multl.purpose 5013 Keystone
Testpoint
TP11, TP15, TP16 3 Test Point, Multipurpose, Yellow, TH Yellow Multipurpose | 5, Keystone
Testpoint
TP12, TP13, TP17, TP18 4 Test Point, Multipurpose, Blue, TH Blue Multipurpose | 54,7 Keystone
Testpoint
TP14, TP19 2 Test Point, Multipurpose, Brown, TH Brown Multipurpose | 54,5 Keystone
Testpoint
TP20, TP21, TP22 3 Test Point, Multipurpose, Black, TH Black Multipurpose | 44 Keystone
Testpoint
Radiation-Hardness-Assured, 14V, 4-Channel TPS7H3024HFT/EM
U1 ! Supervisor with Watchdog CFP22 or TPS7H3034HFT/EM Texas Instruments
C3, C4, C6, C7, C11, C12, CAP, CERM, 100pF, 50 V,+/- 1%, COG/NPO,
13, C14, C15. 016, C17 0 100pF | oe0a 0603 C0603C101F5GACTU Kemet
J6, 47, 419, J20 0 Compact Probe Tip Circuit Board Test Points, TH Scope Probe | 131-5031-00 Tektronix
TH, 25 per
R3, R7, R37, R39 0 0 RES SMD 0 OHM JUMPER 1/8W 0805 0805 RC0805FR-070RL Yageo
R5, R6, R11, R12, R27, R34 | 0 49.9k RES, 49.9k, 1%, 0.1 W, 0603 0603 RCOB03FR-0749K9L Yageo
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4.3 PCB Layouts
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Figure 4-5. Layer 1 (Top)
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Figure 4-7. Layer 3
Figure 4-8. Layer 4 (Bottom)
22 TPS7H3xx4EVM-CVAL Evaluation Module (EVM) SLVUDO2A — APRIL 2025 — REVISED MAY 2026

Submit Document Feedback
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLVUD02
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVUD02A&partnum=TPS7H3xx4EVM-CVAL

13 TEXAS
INSTRUMENTS
www.ti.com

Hardware Design Files

000000
000000

o o
on on o) fo)
o o o o o o
o o o o o1 1
o °g° : )
[e]e] fo) S . .
o © . . oo O==
EEoO oomm
O o EEOO ODomm O
EmODO oomm
o On On
., n
o
o
(o] o
o

) o o
o O o)

o o o o

O O

O 00
OO0

- QO O
- QO O
(o)

Figure 4-9. Bottom Solder Mask

c3
B2
ce
8

il

St
CIS]

210

=21
833

AMTYI0,  SMTaw

[3C] s
8

emr

Gl
219

€10 st

ce
BIr

[

BIS

Figure 4-10. Bottom Overlay

SLVUDO2A — APRIL 2025 — REVISED MAY 2026
Submit Document Feedback

TPS7H3xx4EVM-CVAL Evaluation Module (EVM) 23

Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLVUD02
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVUD02A&partnum=TPS7H3xx4EVM-CVAL

13 TEXAS

INSTRUMENTS

Hardware Design Files www.ti.com
Figure 4-11. Drill Drawing
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5 Compliance Information
5.1 Compliance and Certifications

» Texas Instruments, TPS7H3024EVM-CVAL EU RoHS Declaration of Conformity (DoC)
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6 Related Documentation

Texas Instruments, Standard Terms for Evaluation Modules

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

Changes from Revision * (April 2025) to Revision A (May 2026) Page
* Added new part numbers in addition to pre-existing mentions of TPS7H3024...........cccccceiieiiiiiiiciiiieeeeeeeeee, 1
L U T o To F= 1 (Yo I o [0 T =t e PP 2
» Updated calculated configuration values to match additional schematiC................ccooociiiiiiiiiii e, 2
» Added description of how board configuration is different for push-pull vs open-drain outputs......................... 4
* Deleted reference 10 5962R2420B0TVXC........oiiiiiiiiiie et e ettt e e e et e e e e sbbe e e e e s anbeeeeeesnreeeeeennnees 4
o Added clarifying INFOrMATION. ..........eoiiiiii e e e e e e e e e e e e e e e aee e e e s e e sassbaeaeeeaaaaeeesaaanasnnes 7
L o o L= I o U = et PSPPI 7
LI T oTo F=1 (Yo I o [U Ty Y Eee B e F=T o o o] 1o ) 1P 7
* Added device names for ClarifiCation..............oiii i e 14
» Added schematic showing open-drain configuration in addition to the pre-existing push-pull configuration....14
» Added BOM showing open-drain configuration in addition to the pre-existing push-pull configuration............ 16
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