EVM User's Guide: TPS7H1302EVM-CVAL
TPS7H1302-SP Evaluation Module

i3 TEXAS INSTRUMENTS

Description Features

The TPS7H1302EVM-CVAL demonstrates the » Flexible configuration options, including capability
operation of a single TPS7H1302-SP Switched to configure parallel devices

Capacitor Voltage Inverter with Integrated Low * On-board load transient circuitry

Dropout Regulator (ceramic package). The board
provides footprints that can be populated with
additional components to allow for testing of
customized configurations.
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1 Evaluation Module Overview
1.1 Introduction

The TPS7H1302EVM-CVAL is the Evaluation Module (EVM) for the ceramic package option of the TPS7H1302
and provides a platform to electrically evaluate its features. This user’s guide provides details about the EVM,
including the configuration, schematics, and BOM. The EVM is designed to provide flexibility to configure

the device as desired, through footprints for external components and an additional IC footprint for parallel
configurations. By default, the device on the EVM is configured as shown in TPS7H1302EVM-CVAL Default
Configuration and Default EVM Schematic. To set up the device in a different configuration, please refer to the
TPS7H1302 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

Vour =—1.8V
Viy =5V =
N =53 . o N TPS7H1302 VOUT lour = 250mA

on_[

49.9kQ
Ren(ror)

COUT

22uF
EN

40.2kQ
Reneor)

Good [ PG

VREF
C+
c Crer
FLY
470nF 47nF
L C- -
CPOUT
PGND CPOUTA Ccpout

47pF
AGND

Table 1-1. Default EVM Confiéuration

Specification Value Description
Input Voltage 5V Falls within the recommended device input voltage range of 3V to 6.3V.
VIN
Output Voltage 1.8V Fixed output
VOUT ’
Load current Within the max output current rating of 400mA per device.
250mA
I0UT
VIN value that brings EN above the turn-on threshold.
Set by:
Enable Voltage 3.89V R4 = 54.9kO
R5 = 10kQ
VIN value that brings EN below the turn-off threshold.
. Set by:
Disable Voltage 3.25V R4 = 54.9kO
R5 = 10kQ
Switching Frequency 1MHz Fixed switching frequency of the internal switch cap array.
fsw
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1.4 Device Information

The TPS7H1302 is a low-noise regulated switched-capacitor voltage inverter with an integrated low dropout
regulator with an input voltage range of 3V to 6.3V, the TPS7H1302 is capable of providing an output current of
400mA with a fixed -1.8V output. The TPS7H1302 uses an internal switching frequency of 1MHz.
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2 Hardware

2.1 Power Requirements
The TPS7H1302EVM-CVAL requires a single positive power rail (VIN).
+ 3V=<VIN=<6.3V

2.2 Jumper Information

Designator Function
J1 VIN
Positive voltage power input for VIN
J5 GND
J2 VOUT
Negative voltage power output for VOUT
Jé GND
J7 EN Jumper to tie EN to VIN or GND for simple enable/disable.
2.3 Test Points
Designator Function
TP1 VIN Test point for VIN.
TP2 ouT Test Point for OUT of the main device.
TP10 OouT2 Test Point for OUT of the secondary device.
™3 VOUT Test point for shared VOUT.of both main and secondary
devices.
Test point for the shared PG signals of both the main and
TP4 PG :
secondary device.
Test point for the shared EN signal of both the main and
TP5 EN -
secondary devices.
Test point for the positive terminal of the flying capacitor of
TP6 ; i
c the main device.
+
8 MMXC connector for the positive terminal of the flying
capacitor of the main device.
™1 C+2 Test point for the positive terminal of _the flying capacitor of
the secondary device.
Test point for the negative terminal of the flying capacitor
TP7 ; i
c for the main device.
J9 MMCX connector for the negative terminal of the flying
capacitor for the main device.
Test point for the negative terminal of the flying capacitor of
TP12 C-2 .
the secondary device.
TP8 Test point for CPOUT of the main device.
CPOUT
J10 MMCX test point for CPOUT of the main device.
TP13 Test point for CPOUT of the secondary device.
CPOUT2
J13 MMCX test point for CPOUT of the secondary device.
J11 MMCX test point for CPOUTA of the main device.
CPOUTA
J16 SMA connector for CPOUTA of the main device.
TP9 VREF Test point for VREF of the main device.
TP14 VREF2 Test point for VREF of the secondary device.
TP17, TP18, TP19, TP20 GND Test points for GND.
TP15 VG Test point used for control of the gate signal used in the
TP16 VOUT load transient circuitry.
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Designator Function
MMCX connector
J14 TRANS for sensing the load demanded by the load transient
circuitry.

2.4 Best Practices

» Calculate the expected VDroop and VDropout requirements for the expected load when selecting VIN and
VOUT.

» Verify proper orientation of components on the negative rails (such as tantalum capacitors).

* Determine VIN ripple requirements when selecting input capacitance.

» Be aware of areas of the board that can heat up during operation.

CAUTION

Hot surface. Contact can cause burns. Do Not Touch!
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3 Implementation Results
Waveforms are shown below for the following behaviors:

1. Startup
2. Shutdown
3. Charge pump operation

3.1 Startup

Figure 3-1. EN Independently Driven HIGH

EN follows rising VIN. CPOUT turns on when EN passes the turn-on threshold, then continues to follow VIN as
VIN rises further. VOUT turns on once the magnitude of CPOUT has reached =60-80% of the magnitude of VIN
and the charge pump has exited frequency foldback mode.

Figure 3-2. EN Tied to Rising VIN via Resistor Divider
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Figure 3-3. Power Good Assert - EN Independently Driven HIGH

Because VIN is rising in this waveform, the PG output can be observed briefly in an undefined state while VIN is below
VIN_MIN_PG (0.8V nominal).

Figure 3-4. Power Good Assert - EN Tied to Rising VIN via Resistor Divider
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3.2 Shutdown

Figure 3-5. EN Independently Driven LOW

CPOUT and EN follow the falling VIN voltage until EN reaches the turn-off threshold and disables CPOUT and
VOUT.

Figure 3-6. EN Tied to Falling VIN via Resistor Divider
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Figure 3-7. Power Good De-assert - EN Independently Driven LOW

PG is pulled up to VIN and follows VIN until VIN is low enough for EN to reach the turn-off threshold. Because VIN is falling in
this waveform, the PG output can be observed briefly in an undefined state while VIN is below VIN_MIN_PG (0.8V nominal).

Figure 3-8. Power Good De-assert - EN Tied to Falling VIN via Resistor Divider
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3.3 Charge Pump Operation

C+ and C- show the charge pump at the foldback switching frequency during the startup charging of CPOUT,
before entering the nominal 1MHz switching frequency.

| g . R g AR aaAapARARdpdidddgiidid iy
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Figure 3-9. Startup
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The current demanded by the charge pump produces a ripple on VIN. Bulk capacitor and bypass capacitor
selection can aid mitigation of this ripple if needed, such as in cases where VIN is a shared rail.

' [ N als F Y.} m.mH,,.....m..m.i'm.mmmmun'amummumm;

Ww e e e R R

Figure 3-11. Steady-state
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Figure 3-12. Shutdown
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4 Hardware Design Files
4.1 Schematics

VOUT: -1.8V @ IOUT=400mA

Default Schematic Example: Placeholder
VIN = 5V VIN: 3V to 6.3V ™1 ™2 for ballast
VOUT =-1.8V VIN out ) 3
RLOAD_TRANS = 4.5 Ohms o t ? Recommended COUT: 10uF - 100uF gw ;g;gﬂw vour @ 2
ON @ VIN =3.89V VIN
OFF @ VIN = 3.25V (min >3V) VIN I I T I T_W,_T T I I Ja vout
R2 R3 V71210 MMCX Jack
c1 c2 10.0k  TP4 c4 c5 C6 c7 0 750mW ° 1
——=10uF =—10uF ONP R 0805 ==100nF S=1pF S=100F  ==10uF P
1210 1210 54.9 e 0805 0805 1210 1210 'ua
25V 2V SH-J1 1% 16V 2V 25V 25V o
35 1 0805 J6
2 EN ®
Jh 3 ; &
= 5 = oND
GND 7 10.0k 5 GND
1% 6
0805 J9
o I e MMCX Jack
i o c4 ’
= 470nF X Ke-
GND 0805
16V e “ 55
vout j—«om 7 = =
Vel GND GND
CPOUT: -6.3V to -2V
FSW = 1MHz
CPOUT
I -
X c17 cig
220F  ==100nF CVReF
oo 1 Caeno —Pges 005 «
1 470F
pGno T o603
PGND K PGND e 2V
TPS7H1302HBL/EM 0-0hm resistor
. or filtering
PGND;& L2
T T { cPOUTA
= 1210 SMA
GND c20
220F D)fP
0805
25V ~
Placeholder
P10 for ballast
out2
f Recommended COUT: 10uF - 100uF
vi vouT
IN L j
= DNP =

VIN—3 g?—«ouu

PG_2))—1

EN2)>— 2+ EN
4

ce c+

P

cPOUT2 £
crouTA2 9—7
‘cPoUT2

VREF_2))—1L

;g—({AGND
1
KPGND

AGND
PGND

GND

GND Testpoints

P17 P18 TP19

P20

PG —SmeNRE=— PG_2

END—meNee—(EN 2

P11 ()—T—T—< c+2

WA

TP13

CPOUT2

5
:

J13
MMCX Jack 14
1

VREF_2

£

l i \
i
0-ohm resistor =
orfiltering GND
==pNR CPOUTA2

|
&

|

GND

A
EEEH

I——

GND
Load Transient Circuitry
R10
1.00
0805
(o
P15
VG Ri1 R12
10k 50 J1a
0805 0603 MMCX Jack
1
R13 $ R4 ¢ RIS P '
133 13.3 14.0 e
P16 1% 1% 1%
vout 2512 | 2512 | 2512
[
vouT

Figure 4-1. Default EVM Schematic
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The schematic below shows an example of how the TPS7H1302 can be configured for a parallel-device design.

Default Schematic Example:
%

Placeholder

VOUT: -1.8V @ IOUT=400mA

VIN = 5! VIN: 3V to 6.3V ™1 ™2 for ballast
VOUT =-1.8V VIN out § 3
RLOAD_TRANS = 4.5 Ohms s ® b4 Recommended COUT: 10uF - 100uF 0 Tog o voUT g =
ON @VIN =3.89V VN oury ’
OFF @ VIN = 3.25V (min >3V) VN w B L.MJ s vout
jack R3 V1210 MMCX Jack
c1 c2 100k TP4 1 c4 cs ce c7 0 750mW c12 ° 1
=—10uF — 10uF P R4 0805 =—100nF =—=1pF ==10uF ==10uF P P P ==1F
1210 1210 54.9k <P 0805 0805 1210 1210 0805 '!u
25V 25V SHJ1 1% 16V 25V 25V 25V 50V QT
Js 1 0805 J
2 =
= : R ; o e I = GND
GND 77 10.0k 5 GND
1% 6
0805 Cer J8 J9
MMCX Jack MMCX Jack
C14 1 1
470nF X ° ° Ke-
JEN B
ouny 9—Kour ™7 = =
GND GND
CPOUT: -6.3V to -2V ™8
FSW = 1MHz )
L 2 CPOUT
T Y
X c17 C18  MMCX Jack
P =—=22yF ==100nF 1 <VREF
13 0805 0805
AGHD, [0 —<Kacno 25V 16V u!u c19
BeRD L ‘“ 470F
PGND [—-8—< PGND ngg3
TPS7H1302HBL/EM 0-ohm resistor =
AGND. or filtering GND
%%1 E
76 CPOUTA
= 1210 SMA
GiD c20 1
2.20F
0805
25V ~
Placeholder
™10 for ballast
ouT2
) Recommended COUT: 10uF - 100uF R6 1210
U2 VIN 0UT72> . 0 750rgW. VOUT
3 s . 12
VN, VIN ou, o —<Kour2 ‘ I MMCX Jack I I CAMEFI] I
pe_2>—1 1 pa c22 c23 Pe>—1 Kpo.2 1 c25 c26 c27 c28 0 750mw c33
- P Z=100F  ==100F y - —=100nF ==1pF  =—10uF 10uF DN P =1
2] 1210 1210 0805 0805 1210 1210 0805
EN.2), Gl I 2v 2V | ro “ H! 16V 25V 25v 25v 50V
4
() Cc+ END>——W—EN_2 L
o ¢ 0 = ‘
CPOUT2 2— CPOUT oD oD
CPOUTA?, cpoUT AGND -2 heno GND ™1 Kce2 GND
CPOUT2 CPOUT PGND 1 c35
14 PGND [— 4700F NP
VREF_2)) VREF PGND K PGND 0805
TPS7H1302HBL/EM P12 O l v 74 Ke Load Transient Circuitry
AsNui
PGND ™13 =
5} R10
oo cPouT2 s sl at
T "3 4 “’é',‘_ CSD16408Q5
O—W—b—{
c38 €39 MMCX Jack 14 [
s T (o vRer 2 ve? R11 e 12
28V 16V 'al C40 10k 50 J14
pvwe 470F 0805 0603 MMCX Jack
3 T o603 1
’ ’ 25V
O-ahm resistor = R13 ¢ R4 ¢ RIS X - !
or filtering GND 1 1 14.
L3 TP16 1303 12&3 1%0
° ° CPOUTA v.om 2512 | 2512 | 2512
GND Testpoints 1210 e s
ca2 VouT
2.2F P
PI7 P18 P19 0805
P20 25V
= = )
GND GND
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4.2 PCB Layouts

For evaluation only; not FCC approved for resale. P20
313 TP13 o ———
a4 CPOUT2 CPOUT2
8§ &% 1 TP14
o o § UREF2 .
u2 c40 €29 30 13 TEXAS
. ar INSTRUMENTS
™17,
GND d o
i 588
©o o o o
TP11 L8 N @
C+2 L3 38 3 39
1 P47 TP12 - R6
UIN PG c2\U/¢ o O p3
(8] -
5 ~ o N Jiz TR0 vout
N 2 ¥ B 8H o2 oo
OFF I_I‘no J*I_I
ON RS _ 'cpout vout! _
P8 TPg 2 Je
55— VIN:3v-63v—! Ji Rt CPOUT UREF VOUT L Tt ey,, — OND
R2| ut c19 TP16 o T
P o
.5 88,0 vout & a
5o . —
ﬁ R3 &
o 9
CAUTION HOT sz, G105 C6 5 g g S aNE
SURFACE  c13 38 2% |2 © 608
c+ C- _ R c41 Ri1
Tmeo [ I | o R12 R10 —
GND - = - -
s  TP7 73 P2 L Orpls
§e @ Ny o out - ve
c+ - 315
_ P19
16 Rt GND
LP216A crouTA _ cPouTA LBL1 c E
TPS7H1302EVM-CVAL
Figure 4-3. Top Silkscreen
N ] -
an
gue===: = [ (1=
- -
]
mm = 1 1 b =
= Ssmmpg B ..ll
IIII 1
1y [
u
u
o}
an
an I I
= =" N
- - ] I I -
mZ . 1l ‘K
== c=mmp | B .ll 11
.l..- EEs EE EE
TR l 1 LLIN | |
HE N . |
]
H n
H n

Figure 4-4. Top Solder Mask
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Figure 4-6. Bottom Layer
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Figure 4-7. Bottom Solder Mask
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Figure 4-8. Bottom Silkscreen

SLVUE11 — AUGUST 2026
Submit Document Feedback
Copyright © 2026 Texas Instruments Incorporated

TPS7H1302-SP Evaluation Module 17


https://www.ti.com
https://www.ti.com/lit/pdf/SLVUE11
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVUE11&partnum=TPS7H1302EVM-CVAL

Hardware Design Files

13 TEXAS
INSTRUMENTS

www.ti.com

v o
o o
s o oe
o 55000
o
o o o -

B o N
o
o
° e Sesse
° a 5o
vy v B
o M v

Symbol | Quantity | Finished Hole Size | Plated | Hole Type | Drill Layer Pair Hole Tolerance
° " " o < 80 7.87mil (0.200mm) PTH Round Top Layer - Bottom Layer
o 3 18.00mil (0.457mm) [ PTH | Round Top Layer - Bottom Layer
e o ° =] 60 28.00mil (0.711mm) | PTH Round Top Layer - Bottom Layer
° v 45 33.07mil (0.840mm) | PTH | Round Top Layer - Bottom Layer
: [+] 3 40.16mil (1.020mm) | PTH Round Top Layer - Bottom Layer | +/-1.97mil
R 2 51.18mil (1.300mm) | PTH | Round Top Layer - Bottom Layer
: [m] 19 63.00mil (1.600mm) PTH Round Top Layer - Bottom Layer
[e] 4 125.98mil (3.200mm) | PTH Round Top Layer - Bottom Layer
° o v 4 214.57mil (5.450mm) | PTH | Round Top Layer - Bottom Layer
220 Total
o
o
L) v00
o
o
a e e .
o o
a
o
. . .

Figure 4-9. Drill Drawing
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4.3 Bill of Materials (BOM)

0.100" (2.54mm) Gold SHORTING
.100"

. L Package
Designator Qty Value Description Reference Part Number Manufacturer
CAP, CERM, 10uF, 25V, +/- 10%,
C1,C2,Cs6, C7 4 10uF 1210 12103C106KAT2A AVX
X7R, 1210
CAP, CERM, 0.1uF, 16V, +/- 10%,
C4,C18 2 0.1uF . % 0805 C0805C104K4RACTU | Kemet
X7R, 0805
CAP, CERM, 1uF, 25V, +/- 10%,
C5 1 1uF ! K 0805 C0805C105K3RACTU | Kemet
X7R, 0805
CAP, CERM, 0.47uF, 16V, +/- 5%,
C14 1 0.47uF 0805 0805YC474JAT2A AVX
X7R, 0805
CAP, CERM, 2.2uF, 25V, +/- 10%,
C17,C20 2 2.2uF 0805 C0805C225K3RAC Kemet
X7R, 0805
CAP, CERM, 0.047uF, 25V, +/- C0603C473K3RAC78
C19 1 47nF 0603 K t
" |10%, X7R, 0603 67 eme
Machi R 4-4 B&F F
H1,H2,H3,H4 | 4 achine Screw, Round, #4-40x Screw NY PMS 440 0025 pH | 2o+ Fastener
1/4, Nylon, Philips panhead Supply
H5, H6, H7, H8 4 Standoff, Hex, 0.5"L #4-40 Nylon Standoff 1902C Keystone
Standard Banana Jack,
J1,J2, J5, J6 4 ) Keystone_575-4 |575-4 Keystone
Uninsulated, 5.5mm
J3, J4, J8, J9, J10, MMCX JACK,
9 MMCX JACK, 50 Ohm, Gold, TH 0734151471 Molex
J11,J12, J13, J14 Gold, TH
Header,
J7 1 Header, 2.54mm, 3x1, Tin, TH 2.54mm, 3x1, |22284030 Molex
Tin, TH
Connector, SMA Jack, Vertical, . .
J15, J16 2 SMA 142-0711-201 Cinch Connectivity
Gold, SMD
RES, 0, 1%, 0.75W, AEC-Q200 CRCW12100000Z0E .
L2, R1,R3 3 0 Ohm 1210 Vishay-Dale
Grade 0, 1210 AHP
Q1 1 MOSFET, N-CH, 25V, 1134, DQHO008A |CSD16408Q5 Texas Instruments
X ru
DQHOO008A (VSON-CLIP-8)
RES, 10.0k, 1%, 0.125W, AEC- CRCWO080510K0FKE )
R2, R5 2 10k 0805 Vishay-Dal
Q200 Grade 0, 0805 A shay-bale
RES, 54.9k, 1%, 0.125W, AEC- CRCWO080554K9FKE )
R4 1 54.9k 0805 Vishay-Dal
Q200 Grade 0, 0805 A Ishay-bale
R10 1 1 RES, 1.00, 1%, 0.125W, 0805 0805 RC0805FR-071RL Yageo America
RES, 10k, 5%, 0.125W, AEC- CRCWO080510K0JNE )
R11 1 10k 0805 Vishay-Dale
Q200 Grade 0, 0805 A
50 Ohms +0.1% 0.1W, 0603 (1608
R12 1 50 . o 0603 RT0603BRE0750RL Yageo
Metric) Thin Film
RES, 13.3, 1%, 1W, AEC-Q200 CRCW251213R3FKE )
R13, R14 2 13.3 2512 Vishay-Dale
Grade 0, 2512 G
RES, 14.0, 1%, 1W, AEC-Q200 CRCW251214R0OFKE .
R15 1 14 2512 Vishay-Dale
Grade 0, 2512 G
CONN JUMPER S2 (1x 2) Position
Shunt C tor Black O T
SH-J1 1 unt Lonnector Black pen 1o | MpER | QPC02SXGN-RC Sullins
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INSTRUMENTS
Hardware Design Files www.ti.com
. o Package
Designator Qty Value Description R e Part Number Manufacturer
TP1, TP2, TP3, . . Multipurpose
5 Test Point, Multipurpose, Red, TH . 5010 Keystone
TP10, TP16 Testpoint
Test Point, Multi B Multi
TP4 1 est Point, Multipurpose, Brown, u |pur;?ose 5125 Keystone
TH Testpoint
Test Point, Multi ,0 , Multi
5 1 est Point, Multipurpose, Orange u |pur;?ose 5013 Keystone
TH Testpoint
TP6, TP7, TP11, Test Point, Multipurpose, White Multipurpose
4 ’ ’ ’ 5012 Keyst
TP12 TH Testpoint eystone
i i Multipurpose
TPS, TP13 2 Test Point, Multipurpose, Purple, p P 5129 Keystone
TH Testpoint
. . Multipurpose
TP9, TP14, TP15 3 Test Point, Multipurpose, Grey, TH ] 5128 Keystone
Testpoint
i i Multi
TP17, TP18, TP19 3 Test Point, Multipurpose, Black, u IPUFPOSG 5011 Keystone
TH Testpoint
. ) Shorting Plug,
1mm Uninsulated Shorting Plug, )
TP20 1 ) 10.16mm D3082-05 Harwin
10.16mm spacing, TH )
spacing, TH
U1 1 TPS7H1302HBL/EM CFP14 TPS7H1302HBL/EM | Texas Instruments
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www.ti.com Compliance Information

5 Compliance Information
5.1 Compliance and Certifications

» Texas Instruments, TPS7H1302EVM-CVAL EU RoHS Declaration of Conformity (DoC)
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6 Additional Information
6.1 Trademarks
All trademarks are the property of their respective owners.
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www.ti.com Related Documentation

7 Related Documentation

« Texas Instruments, Standard Terms for Evaluation Modules
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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.
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