MAX13253 Evaluation Kit

General Description

The MAX13253 evaluation kit (EV kit) is a fully assembled
and tested PCB that demonstrates the MAX13253 low-
EMI push-pull transformer driver. The EV kit operates
from a single 3.0V to 5.5V supply and the on-board
1CT:1.3CT turns-ratio transformer sets the output voltage.

The EV kit provides up to 90% overall efficiency at
5V with up to 4.5W output power using a push-pull
isolated DC-DC converter. Undervoltage lockout,
current limiting, and thermal shutdown provide for a robust
isolated supply. The surface-mount transformer provides
galvanic isolation with the output powered from a push-pull
rectifier circuit, reducing the output-voltage ripple.

The EV kit circuit is configured as a push-pull rectifier, with
an output voltage that follows the input voltage. The EV kit
is also configurable for other topologies including bipolar
outputs and full-wave rectification.

Component List

Evaluates: MAX13253

Features and Benefits

e 3.0V to 5.5V Operating Voltage Range

e Up to 90% Efficiency

e Push-Pull Rectified Output

e Configurable Bipolar Outputs or Full-Wave Rectifier
e Internal or External Clock Operation

o Selectable Spread-Spectrum Option for Controlled EMI
e Proven PCB Layout

e Fully Assembled and Tested

Ordering Information appears at end of data sheet.

DESIGNATION | QTY DESCRIPTION

14F £10%, 25V X7R ceramic DESIGNATION | QTY . DESCRIPTION

c1,C2 2 | capacitors (0603) J2, J5 2 | 2-pin headers
Murata GRM188R71E105K R1 1 560Q +5% resistor (0603)
10uF £10%, 25V X7R ceramic R2 1 0Q +5% resistor (0603)

C3,C5 2 | capacitors (1206) R3 1 1kQ 5% resistor (0603)
Murata GRM31CR71E106K .

1CT:1.3CT turns-ratio transformer
Not installed, ceramic capacitor X1 1 (8 Gull Wing)
c4 0
(1206) Halo TGM-H240V8LF
D1 1 Red LED (1206) 1A spread-spectrum push-pull
D2 D3 9 30V, 2A Schottky diodes (SMA) U1 1 transformer driver (10 TDFN-EP*)
’ Diodes Inc. B230A-13-F Maxim MAX13253ATB+

D4, D5 0 Nso|\t/| letalled, Schottky diodes _ 5 Shunts

(SMA) . | PCB:MAX13253 EVALUATION
J1,J3, J4 3 3-pin headers T KIT
*EP = Exposed pad.
Component Suppliers
SUPPLIER PHONE WEBSITE

Diodes Incorporated

972-987-3900

www.diodes.com

Halo Electronics, Inc.

650-903-3800

www.haloelectronics.com

Murata Electronics, North America, Inc.

770-436-1300

www.murata-northamerica.com

Note: Indicate that you are using the MAX13253 when contacting these component suppliers.
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MAX13253 Evaluation Kit

Quick Start

Required Equipment

o MAX13253 EV kit

e 5.0V, 2A DC power supply

e Electronic load capable of 1A
o Ammeter

o \oltmeter

Procedure

The EV kit is fully assembled and tested. Follow the steps
below to verify board operation. Caution: Do not turn on
the power supply until all connections are completed.

1) Verify that jumpers J1-J5 are in their default
positions, as shown in Table 1.

2) Set the DC power supply to 5.0V.

3) Set the electronic load to 500mA and disable the
output.

4) Connect the voltmeter between the +VOUT and
SGND PCB pads on the EV kit.

5) Connect the ammeter between the +VOUT PCB pad
on the EV kit and the positive terminal on the electronic
load. The negative terminal on the electronic load is
connected to the SGND PCB pad on the EV Kkit.

6) Connect the power supply between the VDD and
GND PCB pads on the EV kit.

7) Turn on the power supply.
8) Enable the electronic load.
9) Verify that the ammeter reads approximately 500mA.

Table 1. Jumper Description Table

Evaluates: MAX13253

10) Verify that the voltmeter reads approximately 5.5V.

Detailed Description

The MAX13253 EV kit is a low-EMI, isolated push-pull
DC-DC converter that provides an unregulated output
with respect to the isolated ground. The maximum load is
limited by the device and winding ratio of the transformer.

The device is an integrated primary-side controller and
push-pull driver for isolated power-supply circuits. The
device contains an on-board oscillator, protection circuitry,
and internal MOSFETs to provide up to 1A of current
to the transformer’s primary winding. The device can
be operated using the internal pin-selectable oscillator,
or driven by an external clock to synchronize multiple
devices.

The device operates from a single-supply voltage and
includes UVLO and an active-low enable input for
controlled startup. If the input voltage at Vpp falls below
2.55V, or the EN input is pulled above 2.0V, the device
shuts down and T1 and T2 are high impedance.

Clock Source

The device has two modes of operation, internal oscillator
or external clock.

Using the Internal Oscillator and Spread-Spectrum
Functionality

The device includes an internal oscillator with a guaranteed
50% duty cycle. To use the internal oscillator, place a shunt
across pins 1-2 on jumper J2. Place a shunt across pins
1-2 on jumper J3 to set the T1/T2 switching frequency to
600kHz (typ). Place a shunt across pins 2-3 on J3 to set
the T1/T2 switching frequency to 250kHz (typ).

JUMPER | SHUNT POSITION DESCRIPTION
Ji 1-2 EN connected to Vpp.
2-3* EN connected to GND. Device enabled.
2 Installed” CLK connected to GND. Internal oscillator enabled.
Not installed CLK open. External oscillator enabled. Apply a clock signal to the CLK PCB pad on the EV Kkit.
3 1-2 HICLK connected to Vpp. T1/T2 switch at 600kHz.
2-3* HICLK connected to GND. T1/T2 switch at 250kHz.
4 1-2 SPRD connected to Vpp. Spread-spectrum functionality enabled.
2-3* SPRD connected to GND. Spread-spectrum functionality disabled.
Not installed* +VOUT is not shorted to SGND.
I Installed +VOUT is shorted to SGND.

*Default position.

www.maximintegrated.com
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MAX13253 Evaluation Kit

The device features pin-selectable spread-spectrum
functionality on the internal oscillator for controlled EMI.
Use jumper J4 on the EV kit to enable or disable the
spread-spectrum functionality when the internal oscillator
is enabled. Place a shunt across pins 1-2 on J4 to enable
the +4% frequency spread on the internal oscillator.
Place a shunt across pins 2-3 or leave J4 open to disable
spread spectrum.

Using the External Oscillator

When using the external clock, remove the shunt from J2
and apply a clock signal on the CLK PCB pad on the EV
kit. An internal flip-flop divides the external clock by two,
generating a switching signal with a guaranteed 50% duty
cycle. As aresult, the T1/T2 outputs switch at one-half the
external clock frequency.

Overcurrent Limiting

The device features overcurrent limiting to protect the
IC from excessive currents when charging large capaci-
tive loads or driving into short circuits. Current limiting
is achieved in two stages: internal circuitry monitors the
driver output current and detects when the peak current
rises above 2A. When the 2A limit is exceeded, internal
protection circuitry is immediately enabled, reducing the
output current and regulating it to the 1.4A (typ) current-
limit threshold. The device monitors the driver current
on a cycle-by-cycle basis, and the driver output current
is regulated to the current-limit threshold until the short
is removed.

Table 2. Output Configurations

Evaluates: MAX13253

The device can dissipate large amounts of power
during overcurrent limiting, causing the IC to enter thermal
shutdown. Ensure that the expected maximum operating
current is less than 1A for continuous operation.

Evaluating Other Transformer Configurations

The EV kit PCB layout provides an easy method to
reconfigure transformer TX1 secondary windings for other
configurations, including bipolar outputs and full-wave
rectifier. Use Table 2 to reconfigure the EV kit for the
appropriate output configuration.

Using the MAX13253EVKIT with Other
Transformers

The EV kit comes with the 1CT:1.3CT TGM-H240V8LF
transformer from Halo Electronics installed on TX1, but
the EV kit can also be used with other transformers. Table
3 is a list of available transformers from Halo Electronics
designed for the MAX13253 that have other winding-ratios
and/or higher isolation ratings. Contact Halo Electronics
to obtain samples of any of these transformers.

Note that the EV kit is designed for 4500VRMS isolation
operation, with 600 mils (15.24mm) spacing between the
primary ground (GND) and secondary ground (SGND)
planes. Test points GND and SGND are provided on
the PCB for probing the respective ground planes, or to
connect the GND and SGND planes together for
non-isolated evaluation of the circuit.

CONFIGURATION D2 D3 D4 D5 C3 Cc4 R2
Full-wave rectifier Installed Installed Installed Installed Installed 0Q resistor | Not installed
Bipolar outputs Installed Installed Installed Installed Installed Installed Installed
Push-pull rectifier* Installed Installed Not installed | Not installed Installed Not installed 0Q

*Default position.
Table 3. Available Transformers for the MAX13253
PART TURNS RATIO ISOLATION VOLTAGE

TGM-H240V8LF 1CT:1.3CT 1500VRMs
TGM-H260V8LF 1CT:2CT 1500VRMs
TGM-H280V8LF 1CT:2.67CT 1500VRMs
TGMR-H540V8LF 1CT:1.375CT 4500VRrMs
TGMR-H560V8LF 1CT:2CT 4500VRrMs
TGMR-H580V8LF 1CT:2.67CT 4500VRrMs

www.maximintegrated.com
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Evaluates: MAX13253

€ o——
3
CLK e
O O) *

ut
MAX13253

CO——lee |
voo 3 3 HieLk 2|8
1 5
SPRD I 4 SPRD
© © 2o
o a
K i

D4 " OPEN
D5 OPEN

PGND

o
z
o

~

i

Figure 1. MAX13253 EV Kit Schematic
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Figure 2. MAX13253 EV Kit Component Placement Guide—

Component Side
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Figure 3. MAX13253 EV Kit Component Placement Guide—
Solder Side
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Figure 4. MAX13253 EV Kit PCB Layout—Component Side Figure 6. MAX13253 EV Kit PCB Layout—PWR
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Figure 5. MAX13253 EV Kit PCB Layout—GND Figure 7. MAX13253 EV Kit PCB Layout—Solder Side
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MAX13253 Evaluation Kit

Ordering Information

PART TYPE

MAX13253EVKIT# EV Kit

#Denotes RoHS compliant.

www.maximintegrated.com
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Revision History

Evaluates: MAX13253

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 3/13 Initial release —

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642, or visit Maxim Integrated’s website at www.maximintegrated.com.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time.

Maxim Integrated and the Maxim Integrated logo are trademarks of Maxim Integrated Products, Inc.

© 2013 Maxim Integrated Products, Inc. | 7



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




