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Evaluation Board for
Step-Up DC-DC Converter

ADP1610-EVAL

FEATURES

Fully integrated 1.2 A, 0.2 Q power switch
Pin-selectable 700 kHz or 1.2 MHz PWM frequency
92% efficiency

Adjustable output voltage up to 12V

3% output regulation accuracy

Adjustable soft start

Input undervoltage lockout

MSOP 8-lead package

APPLICATIONS

TFT LC bias supplies
Portable applications
Industrial/instrumentation equipment

GENERAL DESCRIPTION

This data sheet describes the ADP1610 evaluation hardware for
the ADP1610, a step-up dc-to-dc switching regulator capable of
providing output voltage up to 12 V from 2.5 V to 5.5 V input
voltage. The ADP1610 features an internal MOSFET switch,
programmable soft-start, and fast transient response. Its
frequency can be user-selected to operate at either 700 kHz to
optimize the regulator for high efficiency or at 1.2 MHz to allow
the use of a small surface-mount inductor.

The ADP1610-EVAL is supplied fully operational with the
following specifications:

Input Voltage Range | 25Vto5.5V
Output Voltage 10V +3%
Output Current up to 300 mA

For more information regarding the operation of the ADP1610,
please refer to the product data sheet that is included with the
evaluation board, or download the document at
www.analog.com.
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Figure 1. ADP1610 Evaluation Board Schematic
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ADP1610-EVAL

EVALUATION BOARD HARDWARE

TEST EQUIPMENT

The following list is suggested equipment for testing the
ADP1610 evaluation board:

e lea 0Vto5.5YV,3 A Power Supply
e 3ea. Digital Multimeter
e 1ea. 100 MHz Oscilloscope

e 1 ea. Electronic Load

TEST INSTRUCTIONS

1. Make sure the jumper J1 (RT) is connected to Vi for
1.2 MHz operation. Do this by placing the jumper on the
right two pins of J1.

2. Connect an external power supply in series with an
ammeter to the ADP1610-EVAL with the positive
connection at input (Viv) and the negative connection at
GND. Monitor the voltage at Vix with a voltmeter. Adjust
the supply voltage to correct for any voltage drop on the
wires and ammeter. Make sure the input current doesn’t
exceed the rated rms current of the 1.2 A switch.

3. Verify that the ADP1610-EVAL is operating properly by
checking that the input and output (Vour) voltages are
within their normal operating range.

4. Monitor the voltage at Vour with a voltmeter.

5.  Apply a 0 mA to 300 mA load current between Vour and
GND. You can use an active or a passive load. When using
an active load, make sure the positive input is connected to
Vour and the negative input is connected to GND.

6. Monitor the switching waveform by connecting an
oscilloscope probe on the SW test point.

CONFIGURING THE BOARD

To set the output to some voltage other than the original 10 V
setting, the feedback resistors R3 and R4 should be changed.
Use the following equation to calculate R1 for the desired
output voltage.

R4=10kx[(V,; /1.23)~1]

Use resistors with at least 1% accuracy for better output voltage
accuracy.

Changing R4 affects the loop dynamics of the regulator. When
the output voltage is changed, adjust the compensation and the
power components accordingly. See the Inductor and
Compensation Selection section in the ADP1610 data sheet.

The shutdown pin, SD, of the ADP1610-EVAL is pulled up by
the 10 kQ resistor. To turn off the converter, short SD to GND.
You can use an external signal to drive SD to turn on or turn off
the regulator. To disconnect the output voltage from the input

voltage at shutdown, use the circuit in Figure 30 of the
ADP1610 data sheet.

The ADP1610-EVAL has a pin-selectable frequency setting.
Connect the jumper, J1, to Vi for 1.2 MHz frequency
operations; connect the jumper to ground for 700 kHz
operations. The ADP1610-EVAL is optimized for 1.2 MHz
frequency operations. For 700 kHz operations, change the
inductor to a higher value to avoid instability and higher output
ripple. Use a 10 pH value inductor for 700 kHz operations.

If the power source is high impedance or if the connection is
made using long wires, use additional input capacitance at C2.
To lower the output ripple or to handle large-load transients, an
additional output capacitor can be added at C6. Choose
capacitor C3 to cancel the zero introduced by output
capacitance ESR. For low ESR output capacitance with, for
example, a ceramic capacitor, C3 is optional.
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ADP1610-EVAL

PC BOARD LAYOUT

The circuit board layout for the ADP1610-EVAL board is components L1, D1, C2, and C5 close to ADP1610-EVAL. See
shown below. The board is designed to obtain optimal the data sheet for more complete layout guidelines. Gerber files
performance from the ADP1610-EVAL. Place the high power for the ADP1610-EVAL board are available on request.
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Figure 3. Top Silkscreen
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ADP1610-EVAL

ORDERING INFORMATION

Table 1. Parts List

Description Designator Qty. Manufacturer Product Number
Capacitor, MLCC, 10 uF, 16V, 20%, C1,C2,C5,C6 4 Murata, Taiyo-Yuden GRM32DR71C106KA01B,
X5R,1210, SMD EMK325BJ106MN
Capacitor, MLCC, 10 nF, 16 V, 0603, SMD Css 1 Vishay Vitramon VJ0603Y103KXXMB
Capacitor, MLCC, 150 pF, 16 V, 0603, SMD Cc4 1 Vishay Vitramon VJ0603Y151KXXMB
Capacitor, MLCC, 20 pF, 16 V, 0603, SMD c3 1 Vishay Vitramon VJ0603Y200KXXMB
Diode, Schottky, 1 A, 30V, SMB D8 1 Diodes Inc. 1N5818M
Inductor, 4.7 uH, SMD L1 1 Sumida, TDK CDRH4D28C-4R7, SLF6025T-4R7M1R5
Resistor, 220 kQ, 1%, 0603, SMD R1 1 Vishay Dale CRCWO0603 2203F
Resistor, 10 kQ, 1%, 0603, SMD R2 1 Vishay Dale CRCW0603 1002F
Resistor, 10 kQ, 1%, 0805, SMD R3 1 Vishay Dale CRCWO0805 1002F
Resistor, 71.5 kQ, 1%, 0805, SMD R4 1 Vishay Dale CRCWO0805 7152F
Integrated Circuit, ADP1610 Boost U1 1 Analog Devices, Inc. ADP1610

Switching Regulator, MSOP-8

VENDORLIST

Contact the suppliers listed below for information about the

components used on the evaluation board.

1. Murata Manufacturing Co., Ltd.; 770-436-1300;

www.murata.com

2. Taiyo-Yuden Inc.; 408-573-4151; www.t-yuden.com

ORDERING GUIDE

3. Vishay Dale; 402-563-6866; www.vishay.com

4. Sumida Corp.; 847-545-6700; www.sumida.com

5. TDK; 408-437-9585; www.tdk.com

6. Diodes Inc.; 818-880-6480; www.diodes.com

Model

Description

ADP1610-EVAL

Step-Up DC-DC Converter Evaluation Board

ESD CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000V readily accumulate on
the human body and test equipment and can discharge without detection. Although this product features
proprietary ESD protection circuitry, permanent damage may occur on devices subjected to high energy
electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance degrada-

tion or loss of functionality.

REVISION HISTORY

1/05—Revision 0: Initial Version
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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