MAX38801 Evaluation Kit

General Description

The MAX38801 evaluation kit (EV kit) serves as a reference
platform for evaluating the MAX38801 voltage regulator IC.
This single-chip, integrated switching regulator provides an
extremely compact, highly efficient, fast, accurate, and
reliable power delivery solution for low-output voltage
applications. The MAX38801 has different programmability
options to enable a wide range of configurations.

The EV kit consists of a fully-assembled and tested Printed
Circuit Board (PCB) implementation of the MAX38801.
Jumpers, test points and input/output connectors are
included for flexibility and ease-of-use. Refer to the data
sheet for ordering information and more details.

Applications

e Servers/uServers

I/O and Chipset Supplies

GPU Core Supply

DDR Memory—VDDQ and VTT
Point-of-Load (PoL) Applications

Ordering Information appears at end of data sheet.

Quick PWM is a trademark of Maxim Integrated Products, Inc.
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Features
e High-Efficiency Solution
* Up to 96% Peak
* Up to 92% Full-Load
* Up to 94% Light-Load Efficiency at 1A with DCM
Enabled

e Inductor Valley Current Limit is Configured to 12A
(R_SEL = R1 = 46.4kQ)

e Programmable Switching Frequency from 400kHz
to 900kHz

e Programmable Positive and Negative OCP Limit

e Programmable Reference Voltage with External
Input Option

e Fast Transient Response with Quick PWM™
Architecture

e Differential Remote Sense with Open-Circuit
Detection

e Percentage-Based Output Power Good and OVP
e Open-Drain Status Indicator (STAT) Pin

e Input Undervoltage and Overvoltage Lockout

e Adaptive Dead Time Control

e Integrated Boost Switch

e 19-Bump WLCSP (2.2mm x 2.8mm) Footprint

e Operation Using Ceramic Input and Output
Capacitors
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Quick Start

Required Equipment

e MAX38801 EV kit

e 12V, 10A DC power supply
e Load capable of sinking 12A
e Digital voltmeter

e Oscilloscope

Procedure

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

1) Connect a 12V power supply to the VDD1 and GND1
banana jacks.

2) Make sure the shunt is installed on:
a) J16 (1-2) to close the sense line.
b) J4 (1-2) to power up the on-board LDO which
regulates 1.8V.
c) J12 (1-2) to provide the 1.8V bias supply to the
regulator from the on-board LDO.
d) J15 (3-5) to pull up the STAT pin.
e) J15 (4-6) to pull up the OE pin.
3) Connect a voltmeter to the VOUT and GND banana
jacks (J8, J11, J13, and J14 can be used as well).

4) Turn on the power supply.
5) Verify that the voltmeter reads 1.05V.

Detailed Description of Hardware

The MAX38801 provides compact high-efficiency power
delivery for precision outputs that demand fast transient
response. The 19-ball (2.2mm x 2.8mm) CSP package mini-
mizes the PCB area. The EV kit is preset for 1.05V output
and can provide up to 12A from a 6.5V to 14V input supply.

Bias Supply

The MAX38801 EV kit has an on-board LDO (U2) that can
provide the required 1.8V VCC bias voltage to the regulator
as well as the pull up voltage for the Output Enable (OE)
input. This allows testing the part using a single external
power supply.

To enable the on-board LDO install the shunt on jumper
J4. To effectively use the LDO to supply the VCC bias voltage
to the regulator also install the shunt on jumper J12.

In order to properly measure the efficiency of the
regulator, the LDO should not be active. To disable it,
both the shunts on J4 and J12 need to be removed. An
external 1.8V, 0.1A current limited power supply needs to be
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connected between J12-2 and ground. The same signal
should be connected to J10 (1-2) to pull up the OE pin.

Regulator enable

To enable the regulator, OE pin needs to be pulled high.
If the on-board 1.8V LDO is active (the shunt on jumper
J4 is in place), the output voltage can be used for the pur-
pose. Installing a shunt on J15 (4-6) pulls the OE signal
high to 1.8V through a 20kQ resistor. To shut down the
regulator a shunt needs to be installed on J10. This forces
the OE pin low.

Status Pin

The MAX38801 has an open collector status (STAT) output
to report fault or output under voltage event. Install a shunt
on J15 (3-5) to pull up this pin to Ve through a 20kQ resistor.
Since STAT pin is 3.3V tolerant, a shunt on J15 (1-3) can
be installed to pull up this pin through a 20kQ resistor to the
3.3V provided by the on board regulator U3 (install a shunt
on J5 (3-4) to enable the LDO).

Scenario Selection

Several parameters of the MAX38801 can be
programmed to allow optimization for specific applications.
By selecting the appropriate value of resistor R_SEL (R1)
and capacitor C_SEL (C4), the optimum set of parameters
(scenario) can be programmed.

While R_SEL selects the proper scenario, C_SEL determines
the nominal Fgyy. The MAX38801 features a configuration
table to provide a wide range of options. Table 1 shows
the scenario table for MAX38801.

Maxim Integrated | 2



MAX38801 Evaluation Kit

Setting the Output Voltage

The output voltage of MAX38801 depends both on the
reference voltage (VRgr) and the resistor divider ratio.

Equation 1
Re
Vour = VReF x| 1+~
9

The reference voltage is selected through RSEL (see
Table 1) and can be either internal or external (refer to
the data sheet for more details). In order to optimize the
common mode rejection of the error amplifier, choose the
voltage divider resistors so that their parallel resistance
RpaR is as close as possible to 2kQ.
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Operation with External VRep

When using an external reference adopt the configuration
shown in Figure 1. Once OE is asserted, the regulator
briefly discharges the SENSE- node and releases it as
regulation begins. In this case, the soft-start ramp is
determined by the external low-pass filter time constant.
The external filter time constant needs to be lower than
Tss/3 in order to avoid premature assertion of STAT pin
while the output voltage is still ramping.

The external reference voltage can be applied prior to
enabling the regulator, or ramped up right after enable
is asserted. In both cases, the low-pass filtered reference
voltage at SENSE- pin must reach its final value within Tgs.

Typical values for the filter components are:

Equation 2
R e RF =22kQ
Rg = VouT x| —PAR.
6 UT | Vegr e CF =0.22uF
Rg = R6><[RP¢]
Re —Rpar
where,
Re = Top divider resistor
Rg = Bottom divider resistor
RpaRr = Desired parallel resistance of R6 and R9
VouT = Output voltage
VREF = Reference voltage
Table 1. MAX38801 Configuration Table
Fsw (kHz)
SOFT- VALLEY
R_SEL | VREF | START ocp OPERATION ?gsgggm? R(gi"l‘ﬁ)'f C_SEL TSTAT
(kQ) v) TIME (Tgss) | INCEPTION MODES TEMP) (MQ) OpF 200 | 820 (us)
(ms) (A) pF pF
1.78 5 12 CCM
2.67 15 CCM/DCM
0.95
4.02 12 CCM
6.04 3 15 CCM/DCM
9.09 Current
Ext. 12 CCM 21
13.3 1.5 700 | 800 | 900 2000
20.0 18 CCM/DCM
30.9
CCM
46.4 0.6 6
71.5 12 Temp
CCM/DCM
107 Current 1.05
162 Ext. 1.5 15 CCM Temp 21 400 | 500 | 600 128
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Input Voltage Monitoring

VDD1 and GND1 sense points as well as J3 can be used
to monitor the input supply.

Output Voltage Monitoring
J11 and J13 monitor the output voltage. These test points

should not be used for loading. Use scopejack J14 to
monitor the output voltage ripple on an oscilloscope.

Efficiency Measurement

The following steps describe how to measure the regulator

efficiency.

1) Connect a 12V power supply to the VDD1 and GND1
banana jacks. To avoid the input voltage to drop at
high load due to power losses on connection cables
connect the sense lines of the power supply to VDD1
and GND1 headers.

2) Connect an external 1.8V, 0.1A current limited power
supply between J12-2 and ground

3) Connect the same power supply to J10-1 to enable
the regulator.

Evaluates: MAX38801

4) Connect a load to the VOUT and GND banana jacks
for better results. J8 can also be used for low currents.

5) Make sure the shunt is installed on J16 (1-2) to close
the sense line

) Remove all the other jumpers.
7) Connect a voltmeter to J11 or J13.
)

(2]

Turn on the power supply.

9) Measure V|N, IIN, VouT, louT, VBIAS, and Igjas.
10) Calculate the efficiency as:

Equation 3

:[ Vourt *lout
(VIN xIin) + (VBias xIBlas)

< 1 vce
MAX38801
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Figure 1. Electrical Connections to Use the External Voltage Reference Feature.
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MAX38801 EV Kit Bill of Materials
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MAX38801 EV Kit Bill of Materials (continued)

H0LI0¥dYD ¥¥10d-NON G080 INITLNO FO¥MIVd| N3O VIN YIN[O dNd| 229920220 €S0 O
760 '670-L0 ‘G0
‘€7 ‘07D '€€0 '0€0
HOLIOYdYD DILAT0YLO3 T3 WINE' ¥ LHOIFH €vEL INIMLNO JOVMOVd|  NIJO VIN YIN[O dNd 620820 6€
. 1088EXVIN:80d 80d NIXYIN L08BEXVIN|| - 80d| 8¢
6-€el0s g SININNYLSNI SYX3L 8dON/E'E-GINIVZ66ed (b - en| L€
“40LI19YdvD LNdLNO ¥SF-MOT AYIA HLIM 3SN ¥O4 AINDISIA YOLYINOY| dONIE'E
1N0dO¥A-MOTYHLIN FSION-MOT YW-05Z YIMOJOHIIN 9N Ol -GN
1¥266¢d1
G-€¢10S 8 SINIWNYLSNI SYX3L| 8dON/8'L-GINIYZ66ed 1} . | 9
“4OLIOVdYO LNdLNO ¥ST-MOT AYIA HLIM 3SN O AINDISIA HOLYINDFY| JON/S'|
1N0dOYA-MOTYELIN ISION-MOT YW-05Z YIMOOHIIN -OFUA -0 -GN
1V266¢d1
61dSO ‘NOILYYNDIANOI NOILYOTddY F18VLOFTAS HLIM|  +SOHI IXYIN +SOH1088EXVIN| L - 28] i
YOLYINOIY ONIHOLIMS NMOQ-dILS GILYHOILNI :9FHA JI-L¥Vd LINAI[08BEXYIN
TIVY3A0 NIL 03LY1d ¥3dd0D ‘3ZNOYE YOHASOHd=LIVINOD, NVA 'dd00 SOINOYLOF 13 SNITINS NVASZ00LS)S - Gns-ins|  ¥€
18d=NOILYINSNI ¥V ‘NI9GZ 0=HLONIT TVLOL -4LS “43dWNF :LNIOd LS3L| S200LS
I XOIHL :M080"0 :Ndd00} %} “WHO 00Z -20%0 HOLSISFH |00z F0INY3S 4400cMd20r0-00d )b - vid| €e
ONIYNLOVANNYW TYNOILYNYILNI
NI TYLIN -MEOD'0 “NddO0} %S “WHO Y} ‘2070 -4OLSISTY A JTVA AVHSIA Ar00MLC0r0MOYO | - (U2] e
14 VL3N “MEY0'0 “WddSC %1 0 “WHO ¥8'C -200 “4OLSISFY 08T OINOSYNYd X108283vZ-vd3|l - 6| 1€
N4 MOIHL ‘MSZ90°0 “Wdd00) %1 1T 2070 “OLSISTH|  WT JTVA AVHSIA M4011220rOMIdO|C - el 9| oe
INT14 YDIHL "M0} 0 “Ndd00Z %S “WHO 0T 2070 -4OLSISTY 02 OINOSYNYd X€0eraoz-raafe . Tl Y[ 62
W14 XOIHL “MESO"0 “H3dINNI %S “INHO 02070 “HOLSISTH|0 ‘017 TINIA'ANOJAHA 0FVA LrH000-M9}-20v 04 “THOL0-HrZ0¥00M [S - oLl 8¢
INT14 YOIHL “MEY0'0 “Wdd0O} %1 -WHO Y01 20¥0 -4OLSISTY Mol ALINILO3INNOO 3L %01420v0940 ¢ . e Lo
I XOIHL ‘MEY0'0 N0} %} “WHO M9 Z0%0 HOLSISTYH| M9y IVA AVHSIA“QLT TINNIA M4PHOVZOrOMOYD - LA2rIr-MIL-2070uO| b - il 9
V2 %02-1+=10L INOHI :LWS “HOLONANI|  HNOZ0 aL102 NSNS NWO0ZY-LE900NOd (b . | 14
SNIdZ Sa “ONI ADOTONHOIL FHOHS-NO Sac/ozia3fh . LN 74
-LHOIVYLS YJ078 TYNINYIL 3n18 “FTOH HONOWHL ‘T TVINT4 HOLIINNOJ| 2/02}d3
SNIdY -LHOIVYLS "AVMYXY3HE -310H HONOYHL -FT¥I “4OLIINNOD NYY 'dd00 SOINOYLOFT13 SNITINS NYVSP003d|l . Il €
S¥003d
0930 524+ 0L 0930 59- 'SNId9 NYY 'dd00 SOINOYLOFT13 SNITINS NVva€003d|¢ . sir'srl e
"HONOYHL LHOIVYLS "AYMVMYIHE -TTOH HONOYHL -TTYIN “4OLIINNOD| Q€003d
MOV 3808d 3d00S-Lavd LIMAI|[  MOWr NIXYIN YOVr3808d 3d0dS e . wrerl 1z
~3904d
734008
SNIdZ -LHOIVYLS ‘AVMYMYIHE “FTOH HONOYHL ‘T TVIN "4OLOINNOD NYY SNITINS NYVS2003d|Z | oo yrir) 0z
$2003d
SINFWNOD NOILI¥OS3a] 3NTVA O4N #L4vd 94| ALO[ oN RE(EE!] TENT
a/Nd

Maxim Integrated | 6

tegrated.com

www.maximin



Evaluates: MAX38801

MAX38801 Evaluation Kit

MAX38801 EV Kit Bill of Materials (continued)
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MAX38801 EV Kit Schematic
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MAX38801 EV Kit PCB Layout Diagrams
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MAX38801 EV Kit PCB Layout Diagrams (continued)
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MAX38801 EV Kit—Top View
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MAX38801 EV Kit PCB Layout Diagrams (continued)
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MAX38801 EV Kit PCB Layout Diagrams (continued)

[———1.0————»]

MAX38801 EV Kit—Third Layer
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MAX38801 EV Kit PCB Layout Diagrams (continued)
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MAX38801 EV Kit—Bottom View
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MAX38801 EV Kit PCB Layout Diagrams (continued)
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Ordering Information

PART

TYPE

MAX38801EVKIT#

EV Kit

#Denotes an RoHS-compliant device
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REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 8/17 Initial release —

1 5/18 Updated Bill of Materials 5-7

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.
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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




