MAX17596 Evaluation Kit

General Description

The MAX17596 evaluation kit (EV kit) is a fully assembled
and tested circuit board that demonstrates an isolated
20W fly-back DC-DC converter. The circuit uses the
device’s peak current-mode controller in a 16-pin TQFN
package with an exposed pad. The EV kit demonstrates
the IC’s cycle-by-cycle current limit, soft-start, and EN/
UVLO features.

The EV kit circuit output is configured for an isolated +24V
and provides up to 833mA of output current. The EV kit
is configured to operate at a 200kHz switching frequency.
An optocoupler, along with the transformer, provides
galvanic isolation between the input and output, up to
1500VRMS-

Features

e 18V to 36V Input Range

e |Isolated Output: 24V DC at 20W

e Cycle-by-Cycle Current Limit

e Resistor Programmable UVLO/OVI Threshold
e Low-Cost Flyback Design

e Galvanic Isolation Up to 1500VRMms

e Proven PCB Layout

e Fully Assembled and Tested

Ordering Information appears at end of data sheet.
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Quick Start

Recommended Equipment
e One 18V-36V DC, 2A power supply

e Electronic load
e Four digital multimeters (DMM)
o MAX17596 24V EVKITB#

Warning:
e Do not turn on the power supply until all connections
are completed.

e Wear protective eye gear at all times.

e Do not touch any part of the circuit with bare hands
or conductive materials when powered up.

e Make sure all high-voltage capacitors are fully
discharged before handling. Allow 5 minutes after
disconnecting input power source before touching
circuit parts.

Equipment Setup and Test Procedure

1) Set the power supply to +24VDC. Disable the power
supply output.

2) Connect the positive terminal of the power supply to
the VIN PCB pad and the negative terminal to the
nearest PGND PCB pad. Connect the positive terminal
of the electronic load to the VOUT PCB pad and the
negative terminal to the nearest GNDO PCB pad.

3) Set the electronic load to constant-current mode and
disable the electronic load.

4) Connect a DMM configured in voltmeter mode
across the VOUT PCB pad and the nearest GNDO
PCB pad.

5) Connect another DMM configured in voltmeter mode
across the VOUT PCB pad and the GNDO PCB pad.

6) Enable the power supply.

7) Enable the load and adjust the current to 833mA.
8) \Verify that the output voltmeter displays 24V

9) If required, vary the input voltage from 18V to 36V,

the load current from OmA to 833mA, and verify that
the output voltage is 24V.




MAX17596 Evaluation Kit

Detailed Description

The MAX17596 EV kit provides a proven design to evaluate
the high-efficiency, DC-DC, flyback converter in a space-
saving, 16-pin TQFN package. The EV kit is configured
for a 24V output voltage that can supply up to 840mA
of current. The EV kit features a 200kHz fixed switching
frequency for optimum efficiency and component size.

This EV kit uses the peak-current-mode, pulse-width-
modulating (PWM) controller IC in a 16-pin TQFN
package with an exposed pad. This PWM controller
varies the duty cycle to compensate for the variation
in input voltage (V|N) and the output load to maintain a
constant output voltage. The duty cycle determines the
on/off duration of the MOSFET (Q1).

EV Kit Performance Report

EFFICIENCY vs. LOAD CURRENT
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The detailed description of flyback design methodology
and the calculations for component value selection are
described in Application Note 5504: Designing Flyback
Converters Using Peak-Current-Mode Controllers. The
details of soft-start time programming, programming output
voltage, peak-current-limit setting, switching frequency
setting, and the EN/UVLO,QVI settings are described in
the MAX17595/MAX17596/MAX17597 IC data sheet.

Note: The EV kit is shipped with the frequency dithering
disabled and the DITHER/SYNC pin shorted to SGND by
a 0Q resistor. To set the desired frequency dither, replace
resistor R23 with a capacitor of appropriate value, as
detailed in the MAX17595/MAX17596/MAX17597 IC
data sheet. The DITHER/SYNC PCB pad is available for
monitoring the signal at the DITHER/SYNC pin.
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MAX17596 Evaluation Kit

Component List and Schematic

See the following links for the component information and
schematic:

e MAX17596 EV BOM
o MAX17596 EV Schematic

www.maximintegrated.com
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Component Suppliers

SUPPLIER

WEBSITE

Coilcraft, Inc.

www.coilcraft.com

Murata Americas

www.murata.com

Panasonic Corp.

www.panasonic.com

Note: Indicate that you are using the MAX17596 when
contacting these component suppliers.

Maxim Integrated | 3
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Figure 1. MAX17596 EV Kit Component Placement Guide—

Component Side
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Figure 3. MAX17596 EV Kit PCB Layout—Solder Side

Figure 2. MAX17596 EV Kit PCB Layout—
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Ordering Information
PART TYPE
MAX17596EVKIT# EV Kit
#Denotes RoHS compliant.

www.maximintegrated.com Maxim Integrated | 5
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Revision History

Evaluates: MAX17596

REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 7/15 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.

© 2015 Maxim Integrated Products, Inc. | 6



7 6 5 4 3 2 1
REVISIONS
ZONE LTR DESCRIPTION DATE AUTHOR
R22
—NVW\—]
100 220PF
VIN VOUT
VIN ? T1 0o ? VOUT
CU8758-AL
18v 10 36v (O O 1 1 1 8 e Be— O O) 24v,20w
T T N B N R
100UF cz _| Rl c4 Cc9 C10 Cl1l
63V 4.7UF __ 3K 0.22UF 3 6 10UF 10UF 10UF
PGND 50V T D1 4], [ls 50V T 50V T 50V T GNDO
C3
@ ' 0.22UF - X . . _ @
= ‘;—{ B —I—T
cs - 01 R21 GNDO
0.1UF z ) i 47
|77ss 1 0 X G||4_}
o NDRY AV ,_ c19
2 |svLopE 390PF
VFB VOUT
R3 OPEN
AE 22K ¢ ep| EP
FB
/ Ul ;l7
1% R8
R4 MAX17596ATE+ 100 R14 R15
49.9K csl 9 VDRV 7.68K 379K
cz 1% T A L :
- 5 lcomp 6 1% T U3
OPEN 10002F  yppy § R11 1
RL9 C13 v il c1g ] #Z 2 OPEN  R1g L D3 S0v
N |— i 0.1UF 2.55K O'IlUF =
OPEN OPEN VDRV 4 GNDO
VIN 10 |pcup — ™ IV\{\' I
A _I_— = R13 1%
1 c7 470 cl6
- 1.0UF 1% o 680PF
“ : - 1
280K % SGND—<17 v—<_|
1% R10 q /ZS' 2 D
EN/UVLO 15 |en/uvLo 49, 9K Iy |:J Y
CIo) 1
c8 = YW\ 43180082801 R17
R6 0.01UF 453
10.7K 50V R20 13
19 OPEN
ovI R23
(O O 16 |ovr DITHER/SYNC| 4 AN =
- 0 GNDO
10K
0.5% NV
SGIND DITHER SYNC
-m | (O O)
N
— c21
] | -
—_— 1 | . PROJECT TITLE:
i OPEN maxim MAX17596 EVKIT
- i|"|*teg|fa'tedw DRAWING TITLE:
- = SIZE HARDWARE NUMBER:
PGND GNDO THIS DOCUMENT CONTAINS INFORMATION
PROPRIETARY TO MAXIM USE OR DISCLOSURE ENGINEER: DRAWN BY: DATE:
PERMISSION OF AN OFFICER OF MAXIM IS
TEMPLATE REV: REV:
IS EXPRESSLY FORBIDDEN. 1 B
7 6 5 4 3 2 1




BILL OF MATERIALS (BOM) Revision

SNO Designation Qty Description Manufacturer Partnumber-1 Manufacturer Partnumber-2
1 c1 1 |100uF £20%, 63V,ALUMINUM-ELECTROLYTIC (SMT (CASE_G)) PANASONIC EEE-FK1J101P
2 Q 1 |4.7uF+10% 50V X7R Ceramic capacitor (1210) MURATA GRM32ER71H475KA88K KEMET C1210C475K5RAC
3 c3 1 |0.22uF+10% 50V X7R Ceramic capacitor (0805) MURATA GRM21BR71H224KA KEMET C0805C224K5RAC
4 ca 1 |0.22uF+10% 100V X7R Ceramic capacitor (0805) MURATA GRM21AR72A224KAC5 KEMET C0805C224K1RAC
5 C5,C14 2 [0.1uF£10% 16V X7R Ceramic capacitor (0603) MURATA GRM188R71C104K KEMET CO603C104K4RA
6 c6 1 1000pF+5%,50V,X7R ceramic capacitor (0402) MURATA GRM155R71H102JA01D
7 c7 1 |1MF£10% 25V X7R Ceramic capacitor (0603) MURATA GRM188R71E105KA12D MURATA CGA3E1X7R1E105K
8 c8 1 |0.01uF+10% 50V X7R Ceramic capacitor (0603) MURATA GRM188R71H103K KEMET CO603C103KSRAC
9 €9-C11,C17 4 |10pF£10% 50V X7R Ceramic capacitor (1210) MURATA GRM32ER71H106KA12L MURATA CL32B106KBJNNN
10 c15 1 0.1uF£10% 50V X7R Ceramic capacitor (0603) PANASONIC ECJ-1VB1H104K
11 c16 1 680pF+10%,50V,X7R ceramic capacitor (0603) MURATA GRM188R71H681KA01
12 c19 1 |390pF+5% 100V X7R Ceramic capacitor (0805) MURATA GRM2165C2A391JA01
13 20 1 220pF+10%,250V,X7R ceramic capacitor (0603) MURATA GRM188R72E221K
14 D1 1 |100V/1A,SMT (SOD-123FL) MICRO COMMERCIAL SMD110PL
15 D2 1 |200v /4A, DPAK ST MICROELECTRONICS STTH4R02B
16 D3 1 |100v/0.3A,SMT (SOD-123) DIODES INCORPORATED 1N4148W-7-F
17 a1 1 |100V/63A/140W, POWER MOSFET(DPAK) INTERNATIONAL RECTIFIER IRLR3110ZTRPBF
18 R1 1 | 3kQ 5 %,1.0W resistor (2512) VISHAY DALE CRCW25123K00JN
19 R3 1 |22kQ£1%0.1W resistor (0603) VISHAY DALE CRCW060322KOFK
20 R4,R10 2 |49.9kQ £ 1% 0.1W resistor (0603) VISHAY DALE CRCW060349K9FK PANASONIC ERJ-3EKF4992V
21 RS 1 |280kQ £ 1% 0.1W resistor (0603) VISHAY DALE CRCW0603280KFK
22 R6 1 |10.7kQ+ 1% 0.1W resistor (0603) VISHAY DALE CRCW060310K7FK PANASONIC ERJ-3EKF1072V
23 R7,R12 2 10kQ + 0.5% 0.063W resistor (0603) PANASONIC ERJ-3RBD1002V
24 R8 1 |100Q +19% 0.1W resistor (0603) VISHAY DALE CRCWO0603100RFK PANASONIC ERJ-3EKF1000V
25 R9 1 |0Q+0%0.1W resistor (0603) VISHAY DALE CRCW06030000ZS VISHAY DALE MCRO3EZPJ000
26 R11 1 ]0.0820+ 1% 0.5W resistor (1210) ROHM SEMICONDUCTOR MCR25JZHFSR082
27 R13 1 |470Q %1% 0.1W resistor (0603) VISHAY DALE CRCW0603470RFK
28 R14 1 |7.68kQ+ 1% 0.1W resistor (0603) VISHAY DALE CRCWO06037K68FK
29 R15 1 |3-9kQ £ 1% O0.1W resistor (0603) VISHAY DALE CRCW06033K90FK
30 R16 1 |2.55kQ+ 1% 0.1W resistor (0603) VISHAY DALE CRCWO06032K55FK
31 R17 1 |453Q¢ 1% 0.1W resistor (0603) PANASONIC ERJ-3EKF4530V
32 R21 1 |470Q 5% 0.5W resistor (1210) PANASONIC ERJ-14YJ470U




33 R22 100Q + 5% 0.66W resistor (1206) PANASONIC ERJPO8J101V
34 R23 00 £ 5% resistor (0603) SAMSUNG ELECTRONICS RC1608J000CS BOURNS CR0603-J/-000ELF
35 T EFD20/10/7, 8-pin PTH, 33uH, (3,4-1,2):(7,8-5,6)=0.5416:1 COILCRAFT CUS758-AL
36 u1 MAX17596 TQFN16-EP 3X3 MAX17596ATE+
37 u2 0.1A ADJUSTABLE PRECISION SHUNT REGULATOR(SOT-23) TEXAS INSTRUMENTS TL431AQDBZRQ1
38 u3 6V/0.05A,0.2W PHOTOTRANSISTOR OPTOCOUPLER (NSOIC4) AVAGO TECHNOLOGIES ACPL-217-56AE
DO NOT PURCHASE(DNP)
1 €12,c13 N/A
2 c21 N/A
3 R2,R18-R20 N/A




Manufacturer Partnumber-3

Manufacturer Partnumber-4

Manufacturer Partnumber-5

TDK CGJ4J2X7R1H224K125AA

TDK C1608X7R1C104K

MURATA GCM188R71C104KA37

VENKEL C0603X7R160-104KNE

VENKEL LTD C0603X7R500-103KNE

VISHAY DALEERJ-3GEYOROOV
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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




