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Evaluation Board Manual

ISL75054MEVAL1Z

Radiation Tolerant ISL75054M Ultra Low Noise LDO Board

Description

The ISL75054MEVAL1Z evaluation board features

the ISL75054M LDO. This IC is an ultra-low noise,

high PSRR, radiation tolerant low dropout regulator
ideal for powering RF devices and ADCs.

The ISL75054M has an operational supply voltage
range from 2.7V to 30V, an output range of 0.5V to
ViN-Vpo. and an output capability of up to 1A of

current.

The ISL75054M features adjustable soft-start control,
an open-drain power-good indicator, and overvoltage
and undervoltage detection for power-good.

Built-in protections include V - Vgt foldback

current limiting, externally programmable current limit,
and over-temperature protection.

The integration of a precision internal current source
and a high-performance voltage buffer error amplifier
results in ultra-low noise and high PSRR, while
reducing the number of external components required
for designs using the ISL75054M. This minimizes the
overall solution size, reduces the BOM, and simplifies
the design.

The ISL75054MEVAL1Z evaluation board provides a
quick and easy method for evaluating the ISL75054 M.
This board features test points and connectors to
assist with evaluation. For more information about the
device operation, function, and performance, refer to
the ISL75054M Datasheet.

Features

= Test points and connectors for evaluation
= Ultra-low noise

= High PSRR

= Adjustable enable, power-good, and current limit
thresholds

= Output current monitoring through OCP pin
= Wide input voltage range of up to 30V
= Adjustable startup timing and fast-start capability

Specifications

= Input voltage supply (V|y): 3.3V + Vpg to 30V
= Preset output voltage (VoyT): 3.3V

= Maximum output current: 1A

= PCB Layers/Thickness: 4 layers, 10z outer, 0.50z
inner
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Figure 1. Board Block Diagram
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1.  Functional Description

The ISL75054MEVAL1Z evaluation board is configured for an output voltage of 3.3V and is capable of an input
voltage of 3.3V + Vpg to 30V.

The ISL75054MEVAL1Z demonstration board provides access to the pins of the IC device and test connectors for
test equipment. See the schematic, PCB layers, and Bill of Materials for more information.

1.1 Operational Characteristics

The ISL75054MEVAL1Z requires only a single voltage supply of 3.3V + Vpg to 30V connected to VIN to operate,
outputting 3.3V on VOUT. This board is rated for 1A of output current. The input operating voltage at which the IC
turns on is set by the resistor divider (R1 and R2) on the EN pin and the VIN UVLO threshold of 2.7V.

The ISL75054MEVAL1Z can handle input voltages of up to 30V; however, Renesas recommends that the power
dissipation be less than 2W to avoid foldback and over-temperature protection.

1.2 Quick Start Guide
= Place a jumper on EN_JP (JP1) to use the enable threshold set by the EN resistor divider.
= Place a jumper on PGFB_JP (JP3).
» Jumper setting 1-2: fast startup disabled
» Jumper setting 2-3: fast startup enabled
= Apply input source to VIN terminal.
= Avresistive or electronic load can be connected to VOUT terminal.

1.3 VOUT Setting
The ISL75054MEVAL1Z is configured for a 3.3V output voltage by placing a 33.2kQ Rgg resistor (R7) from VSET

to GND. A resistor divider from VOUT to PGFB (R5 and R6) sets the fast startup and power-good thresholds.
If fast startup and power-good functionality are not required, set PGFB_JP to position 1-2.
Use Equation 1 to calculate the Rgg resistor required for a specific output voltage.

VoutV)
(EQ.1)  Rger(Q) = %

Use Equation 2 to calculate the recommended resistor divider from VOUT to PGFB to enable fast startup and
power-good functionality. A 665mV PGFB threshold is chosen as the midpoint between the 605mV fast-start
shutoff and 725mV overvoltage typical thresholds.

Vout(V) xRpgppq(kQ)

(EQ.2) 665mV =
Rpgre1(kQ) + Rpgrpa(kQ)

1.4 Soft-Start Setting

The ISL75054M soft start is set by placing a Cggt capacitor (C9) from the VSET pin to GND. In addition to

configuring the startup time, this capacitor creates a noise filter for the internal current reference. In general, a
lower capacitor results in a faster soft-start time but higher noise. Renesas recommends using a Cggt capacitor

between 0.47uF and 10uF.
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1.5 Resistor Adjustable OCP
The ISL75054M features both internal and resistor adjustable overcurrent protection and foldback. The resistor
adjustable overcurrent limit is set by a Rocp resistor (R4) from the OCP pin to GND and can be calculated using
Equation 3.

150A x Q

(EQ.3) Rocp =
OUT(Limit)

With Rpcp of 150Q, the maximum output current is limited to 1A (typical). With a Rocp of 750Q, the maximum

output current is limited to 200mA (typical). When OCP is connected directly to GND, only internal overcurrent
protection is functional. The default Rocp resistor on the evaluation board is 0Q), therefore setting the current limit

to a typical value of 1.4A.

2. Board Design
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Figure 2. ISL75054MEVAL1Z Evaluation Board (Top)
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21 Schematic Diagram
VIN_BNC_
5C02
te VIN_TP VOUT_BNG
<~ Q Hec:
VINC (e~ . . . L] . . L] L] . (X
- - VOUT_TP
~<X osX (\Ji% mi% ijLDL mi% %7
FES=I: S QT,_lon ngoT,__
& S N N S . o o . ) ) . -©) D vouT
acs . . oo o L ut vout 16 @i% aoiﬂj‘- QJJLD'- :i% gro-TF2
VINGND o 24vN vout 1-12—o °T3 UN - oNTe °Ts Q VOUT_GND
ENTP o 3 lun vouT 14 o ° o o . o)
GND_TP1 4 Vi vouT 13 o
. 2 . 5 1en vout 12 v ;%SVSET’BNC
o o 6 |pg vouts |- 11 . . oo
g3 e e 7loce  vser[10 . | L vEELP L
8 (5 °T2 ocere 2 8 lanp PaFa -2 o Sx STE. 8 $$
< pate 5 E:'$o o 17 1ep RS ¥ «
L
<~ O . ISL75054MVZ © T8 4
%7 L]
PGFB_JP
1o ™3 o
o
~
PGFB_TP
- v
Figure 3. ISL75054MEVAL1Z Schematic
2.2 Bill of Materials
Qty Ref Des Description Manufacturer Part Number
0,
1 C1 CAP, SMD, 0805, 150pF, 50V, 5%, COG/NPO, Generic C0805C151J5GACTU-T
ROHS
1 Cc7 CAP, SMD, 0805, 470pF, 50V, 10%, X7R, ROHS Generic 08052R471K9B20D-T
1 C9 CAP, SMD, 1812, 4.7uF, 50V, 10%, X7R, ROHS Kemet C1812C475K5RACAUTO-T
- - 0,
4 C2,C5,C6,C11 CAP-AEC-Q200, SMD, 0805, 0.1uF, 100V, 10%, Generic C0805C104K1RACTU-T
X7R, ROHS
- 0,
4 C3, C4,C8, C10 ggPH;—ANT' SMD, 7.3x4.3x4.3, 154F, 63V, 20%, Kemet T541X156M063AH6510-T
VIN_BNC, VOUT_BNC, | CONN-BNC, RECEPTACLE, TH, 4 POST, 500hm,
3 VSET BNC SILVER, ROHS Amphenol 31-5329-51RFX
2 EN_JP, OCP_JP CONN-HEADER, 12, RETENTIVE, 2.54mm, Generic 69190-202HLF
ROHS
CONN-HEADER, 1x3, BREAKAWY 1x36, .
1 PGFB_JP 2.54mm, ROHS Generic 68000-236HLF-1X3
4 VIN, VIN_GND, VOUT, CONN-JACK, STD BANANA, SDRLESS, Kevstone 575.8
VOUT_GND 0.350inch, ROHS Y
EN_TP, GND_TP1,
GND_TP2, OCP_TP,
9 PGFB_TP, PG_TP, ggzg-MlNl TEST POINT, VERTICAL, WHITE, Keystone 5002
VIN_TP, VOUT_TP,
VSET_TP
RES, AEC-Q200, SMD, 0805, 10K, 1/10W, 5%, .
1 R1 TE, ROHS Panasonic ERJ-6GEYJ103-T
RES, AEC-Q200, SMD, 0805, 30.1K, 1/8W, 1%, .
1 R3 TKF, ROHS Panasonic ERJ-6ENF3012V-T
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Qty Ref Des Description Manufacturer Part Number

RES, AEC-Q200, SMD, 0805, 33.2K, 1/8W, 1%, .

1 R2 TKE, ROHS Panasonic ERJ-6ENF3322V-T

- 0,

1 R6 RES, AEC-Q200, SMD, 0805, 7.32K, 1/8W, 0.1%, Panasonic ERA-6AEB7321V-T

TF, ROHS
0,

1 R5 RES, SMD, 0805, 30.1K, 1/10W, 0.1%, TNF, Panasonic RN73C2A30K1BTDF-T

ROHS
0,

1 R7 RES, SMD, 0805, 33.2K, 1/8W, 0.1%, THINFILM, Panasonic ERA-6AEB3322V-T
ROHS

1 R4 RES-AEC-Q200, SMD, 0805, 0Q, 1/8W, TF, Panasonic ERJ-6GEYOR0OV-T
ROHS

1 U1 RT Ultra Low Noise LDO Renesas ISL75054MVZ

2.3 Board Layout
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Figure 4. Silkscreen Top Figure 5. Top Layer
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Figure 6. Layer 2 Figure 7. Layer 3

Figure 8. Bottom Layer
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3. Typical Performance Graphs

Figure 9. Startup: Fast Start Enabled, 1A Load
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Figure 10. Startup: Fast Start Disabled, 1A Load
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Figure 11. PSRR vs Frequency, 1A Load Figure 12. Noise vs Frequency
4. Ordering Information
Part Number Description
ISL75054MEVAL1Z Radiation Tolerant ISL75054M Ultra Low Noise LDO Board
5. Revision History
Revision Date Description
1.00 Apr 17,2025 | Initial release.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS 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 OR 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 developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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