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Abstract: This document details the Lakewood (MAXREFDES7#) subsystem reference design, a 3.3V input, £12V
(x15V) output, isolated power supply. The Lakewood reference design includes a 3W primary-side transformer H-
bridge driver for isolated supplies, and two wide input range and adjustable output low dropout (LDO) linear
regulators. Test results and hardware files are included.

Introduction

The Lakewood design (MAXREFDES7#) uses an H-bridge
transformer driver (MAX256) and a pair of low dropout (LDO)
linear regulators (MAX1659 x2) to create a +12V (x15V)
output isolated power supply from a 3.3V voltage input
(Figure 1). This general-purpose power solution can be used
in many different types of isolated power applications, but is

mainly targeted for industrial sensors, industrial automation, — L TR
process control, and medical applications. More detailed image (PDF, 1.9MB)
TRANSFORMER |——yiic——| REGULATED 12V
+3.3V VIN DRIVER :": POWER vouT
MAX256 MAX1659 (x2) 15V

Figure 1. The Lakewood subsystem design block diagram.

Features Applications
 Isolated power ¢ Industrial sensors
o +12V (x15V) outputs o Process control
o Small printed circuit board (PCB) area o Industrial automation
e Pmod™-compatible form factor o Medical

Detailed Description of Hardware

The Lakewood subsystem reference design operates from a 3.3V DC power source. The MAX256 H-bridge
transformer driver switches at approximately 475kHz and drives the primary side of the 1:2.6 turns ratio, with the
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use of a TGM-H281NF transformer from Halo® Electronics. The transformer secondary side is connected to voltage
doublers that rectify the AC outputs into DC outputs. Two MAX1659 LDOs regulate the voltages to +12V and -12V,
respectively. The Zener diodes (D3 and D6) protect the LDOs by keeping their input voltages below 16.1V.

The input power can be from the J1 Pmod-compatible connector or from an external power supply connected to the
EXT_+3.3V and DGND connectors. To change the output voltages of this reference design, simply change the
feedback resistors (R2—R5) of the LDOs (U2 and U3).

The output voltage of the MAX1659 LDOs is set by the following equations:
Vout = VseT % (1 + R2/R3) for U2
Vout = VseT % (1 + R4/R5) for U3
Where VsgT = 1.21V.
For example, for the +15V outputs application, change R2 and R4 to 187kQ, and change R3 and R5 to 16.2kQ.
This circuit can also be configured for asymmetrical applications.
In applications sensitive to output voltage ripple, a lowpass LC pi filter can be added in front of the LDO input.

The isolation transformer in this design has an isolation voltage of 1500VRrus. It is recognized by UL 60950 and EN
60950 and falls into the "functional" insulation class.

Quick Start

Required equipment:

o Lakewood (MAXREFDES7#) board
e 3.3V 1A power supply
o Two digital voltmeters

Procedure
The Lakewood board is fully assembled and tested. Follow the steps below to verify board operation.

Place the shunt on jumper JU1 to the 1-2 position.

Connect the positive terminal of the power supply to the EXT_+3.3V connector.

Connect the negative terminal of the power supply to the DGND connector.

Connect the positive terminal of the first voltmeter to the +12V connector.

Connect the negative terminal of the first voltmeter to the GND1 connector.

Connect the positive terminal of the second voltmeter to the -12V connector.

Connect the negative terminal of the second voltmeter to the GND2 connector.

Turn on the power supply.

Use the respective voltmeters to measure the corresponding positive and negative output voltages.

© NG R KN

Lab Measurements

The Lakewood design was tested for two pairs of output voltage rails: £12V and +15V. Other voltage rails can be
achieved by modifying the resistor values of R2, R3, R4, and R5. When set for £12V outputs, the circuit can deliver
a maximum load current of approximately 90mA for each of the two rails simultaneously. When set for +15V
outputs, the circuit can deliver a maximum load current of approximately 40mA for each of the two rails
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simultaneously.

To achieve a larger maximum load, the user can either increase the input power supply voltage or increase the
transformer turns ratio properly. Refer to the MAX256 data sheet for details. The power efficiencies are illustrated in

Figure 2 and Figure 3.

For asymmetrical voltage level applications, the maximum load can be larger for one rail and less for the other rail.
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Figure 2. Power efficiency vs. current load for +12V
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Figure 3. Power efficiency vs. current load for +15V

The output noise is well below 0.5% of the output voltages. The noise is mainly due to the switching pulses of the
MAX256. Figure 4 and Figure 5 display the noise at no load for 12V and 15V outputs, respectively. Figure 6 and
Figure 7 display the noise at the maximum loads for 12V and 15V outputs, respectively.

The noise on the negative rails is identical to the positive rails for symmetrical load applications.
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Figure 4. Noise at VOUT = 12V, IOUT = OmA.

Figure 5. Noise at VOUT = 15V, IOUT = OmA.
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Figure 6. Noise at VOUT = 12V, IOUT = 90mA. Figure 7. Noise at VOUT = 15V, IOUT = 40mA.
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Lakewood (MAXREFDES7#)

Halo is a registered trademark of Halo Electronics, Inc.
Pmod is a trademark of Digilent Inc.

Related Parts

MAX1659 350mA, 16.5V Input, Low-Dropout Linear Regulators Free Samples

MAX256 3W Primary-Side Transformer H-Bridge Driver for Isolated Free Samples
Supplies

MAXREFDES7 Lakewood (MAXREFDES7#): 3.3V Input, +12V (+15V) Output

Isolated Power Supply
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!
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