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1. Description

The MLX series are the next generation of POL modules that can deliver 40-320A in a fully configured mode. It
operates over a wide input range from 7V to 14Vdc and provides precisely regulated output voltage from 0.45 to 2.0V

The module’s features include digital PMBuUsTM interface, remote ON/OFF, output voltage sequencing, pre-biased
start up, cycle-by-cycle output overcurrent protection, input and output under-voltage and over-voltage protections
and over-temperature protections and more. The module has an extensive set of PMBusTM commands for both
control and monitoring of the system parameters.

The evaluation board is shown on the picture below. It comes pre-populated with required minimum of input and
output capacitors. Numerous empty component place holders allow the board to be reconfigured to match a specific
customer’s application. Various test points facilitate the easy setup and monitoring of the module operation.

The board shown below is common to the MLX160, MLX120, MLX080 and MLX040 module.s. This evaluation board
guide can be used to connect and configure evaluation boards with any of these modules

Top View of Evaluation Board with MLX160 moule
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1. Description (Continued)

The evaluation board can come pre-installed with any of the Master Modules

Evaluation Board with different module variants
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1. Description (Continued)

The Installed components are as follows. The schematic on the following page shows maximum capability and in-
cludes expansion capability:

e Ceramic caps for input

e Ceramic and Surface electrolytic on output

Bottom View of Evaluation Board
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2. Schematic
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2. Schematic (Continued)
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2. Schematic (Continued)
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2. Schematic (Continued)
822UF PER PHASE
bl S e FPLACE UNDER LOAD
COMNECTOR
Youll -, = g =~ e - I - & - -
r“J“ '“”l co c::l '"“'l-- '“'l “’l ml Rl "“l— w | e =
Héuaeaiazea 3T¢ | &7 |37 |&87¢ | 8T° |[BT¢ |Bti |8t
E . =t ﬂ::- m::" m::ﬂ S::- ;‘::-\ £==-. I.'ﬁ"ﬂ-‘zz-v g::'_—- g ca
:'-[ ol R I 5 R - Bl - B B b = o | N]-': %1_- g_l_.'-:
b O HTe STs
- X -CONNECTOR i ) B —l— c N i
PLACE UNDER LOAD PLACE CLOSE TO IND
CONMECTOR VOUTL
R WOUTL PR A 55 EJ_E’.J_—
:}I__ ”:'I- a | NI o ”:'I- o Ml o | o i
ALy | g S8 | B g | BS=8 | 5=
=i s = ~ =i i = ™ T = - - - r
L.w U u ul o L U q_' ] . | =
] ™~ oo - m un r~ =] [~ de=fn—4
- L ~ LB wLh .~ L r~ r~ L% =LY ~ Lt = - = o =
- TH T ~-TH - T & =] ] - T = T & - I._Plu
1
.| = |
i 4 5 o o % i ' 5 P 2/ 1'-2 )
L PUSEET
elsgleglal,
L, [l [sl, |al, |5l TSR]
E 2 ﬁ 2 % 2 & g ® ] %:::
TG SNTE | TS |HTE |eTE | NTE .
] o o ] U ] l
~ L L% |~Lls [GaLts |coLs |ools =
i~ & ~d = 4 =3 =4 = =~ = £ =
. » . . & & ’ » ] .
e | o |ty | |t e e | et | 2 i [ i | | il [ et | e il | e | et | ] | et | oy | i | i | | | ol |
n.“lu’ln.' e’ o ln. ln. a ln. ) i J\ J\ 4 ﬂltl.. a’ja “lu J\n. F."J\nfln.‘ n.*‘miln.“: [ m“ln_ o
L L
- I~.«"[:IL|T.

Fal

ey =y | g | = Pk B P 1 -|"1-|:'E1-|-HH-|.’JH ot e B e B e B A B ] Bl e A E i E e o
ko ™ n."lnfln.mln. a |a ln. a ln. Eﬁlnh“ln. n.ﬁﬂn. ln_ L:f a L:L ln. ‘n.ulnh :'in. +:1.E a ln. o lll ln. o

Page 9
© Copyright 2023 OmniOn power Inc. All rights reserved. MLX-SLX Dual Output Eval Board_QSG Rev.1.2



OmniCn

POWER
2. Schematic (Continued)
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The complete schematic diagram of the MLX Series evaluation board is shown in the previous pages. Components on
schematic show max capability and may not be actually used on the board.

2.1. Eval Board Sections

The following pictures show the input connections and components external to the module

2.1.1. Input Connections
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.1.2. Output Connections

Schematic shows max capability. Board will not be populated with all components
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2.1.3. Load Transient Connections
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2.1.4. PMBus Connection

Evaluation Board is provided with a pair of 10 pin connectors and 3 pin header for PMBus connectivity

W3,
o § S g <y -
Eo - 5 i ol 5 n_SM_DAT
SM_ALERT HBRZ00  HDR200 HBR300 HBR300
SM_CLK 2 z SM.CLK a : SM_CLK
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2.1.5. Bode Plot Connection

Evaluation Board is provided with test points for Bode Plot connections. Populate a 10-50 ohm resistor between test

points A&B, and inject a small signal across Point A and Point B by using a transformer. Measure voltage of Chl( A
and GND) and Ch2(B and GND); Gain=Ch1/Ch2
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2.1.6. Miscellaneous Connections

Bias Rails

3. 3TEST VRRDYZ
e WARNAGP --

J4

« & GHD

ava slas PINZ
YRHOT -~

YRRDY1 -

CFILT SEMSIMNG
CEILT

2 g e EROE
HDRGO | o
WARMEGF 5 | wam=ze

om0 | ook i PROC

e S s e oo vsvout . |HDRGO
23 a3 v .
PP & | pivie_sar ]
CRD — -
Page 16

© Copyright 2023 OmniOn power Inc. All rights reserved. MLX-SLX Dual Output Eval Board_QSG Rev.1.2



POWER
Output Rails
VOUT 1
Page 17
© Copyright 2023 OmniOn power Inc. All rights reserved. MLX-SLX Dual Output Eval Board_QSG Rev.1.2



2.1.2. ProGUI Connection and Setup
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Click on ProGUI_III option after clicking on your Windows Start Icon. Make sure the dongle is connected to the board
and the computer. Ensure ribbon cable is connected with the pin alignment shown below.

'- DPI .SU-ItE'

dpi_car

dpi_cli

dpi_cpgui

dpi_gui

£ 006

ProGui

ProGLILII

= ® @

F 13
&

Uninstall DPI Suite

BUS COM_ABB
Nl
I 98 ed
( 1 '
CLK J o M

F

L

Click on Connect and then Scan Module to find the MLX module and then click on Start Polling

Workbench  Module Plot

Dongle Connect

Mo Comport e Auto Scan
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2.1.2. ProGUI Connection and Setup

e Click on *Module” in the top left corner and then click on Module Configuration

Module Plot CLI Log Setup Debu
r Module Configuration Ctrl+M  Je

Device Connect Auto Scan

e A new window will open up. Click on the Confirm button to allow access to the module.

Select Module

Mame MLX160 ~  Address|64 ~ | Page &l Confirm

e Clicking on the Hex Command or the Value field for the configurable registers populates the
Notes filed on the Right Upper corner which provides the user with information on the availa-
ble options for that command/register. For example clicking on the current value of 0x80
shows the available valid values for OPERATION command. Remember to click on the Write
button after entering the value in the Value register. Click on save config only once all chang-
es have been made since there are limited number of writes available. Another way to con-
serve number of writes in mentioned later in this document.

Select Module Read and Write Store and Restore
Mame MLX160 ~ | Address 64 ~ | Page Al - Confirm Read all Write all ClearFault Load config Save config Check MTP Program
Maonitor Status MNote
Cmd Value Read  Write o Cmd Value Read  Write™ 000" '"Normal power-off
'0=50" 'On Yout_comman'
PAGE 0x00 0x00 | Read || Writ READ_VIN 0x88 12125 | Read =
EE e VM) = 0%40" 'Soft OFF(with Sequencing)’
OPERATION 0x01 y efste eyt g 094" "Margin Low IF
E '0<98" "Margin Low A0F
VOUT_COMMAND 0x21 1.0 Read Wit READ_VOUT (3B 0.004 Read
_ ) €3 rite b W & 'O=Ad" 'Margin High IF'
VOUT_MODE 0x20 -8 Read || Write READ_IOUT (&) 0x8C 2.0 Read 048" 'Margin High AQF'
VOUT_TRIM (V) 0x22 0.0 Read || Write o READ_POUT (W) 0x96 0.0 Read

e Similarly clicking on ON_OFF_CONFIG Value Ox1C data field below brings up all the options
available to the user in the Note Section. For example, enter Ox02 if you want module to
powerup as soon as input is applied

Monitor Status Mote
Cmd Value Read  Write 2 Cmd  Value Read  Write ™ '0x02": "Start when Power Lt
PAGE 0x00 0x00 | Read || Write READ_IIN (A) 0x82 00 Read /ﬁ ! 4P'r|§zi?atlond —
OPERATION Ox01 0x80  Read || Write READ_VOUT (V) 0x8B 0004 | Read only soft stop
VOUT_COMMAND (V) 021 10 | Read || Write READ_IOUT (4] ®3C 2.0 . Saﬁ;ig‘]’d -
VOUT_MODE 020 -8 Read || Write READ_POUT (W) 0x96 0.0 only hard stop
d ;
VOUT_TRIM (V) 0x22 00 | Read || Write y READ_PIN (W) Read o Ef‘%{;ig‘: 10 EN pin
READ_TEMPERATURE_1 (C) Read anly soft stop
R READ_DUTY_CVCLE (%) 0x34 00 Read -~ ??F;i‘efig‘ﬂﬂ -
Cmd Value Read Write o~ MFR_READ_VAUX 0xC4 5016 | Read only hard stop
COMMONL_ISNS_USER_GAIN_PHASE7  OxD04A 0 Read MFR_VIN_PEAK GC3 | 12025 |ear) ] 8? .;t:;.:ph ;gni'; 1o Opear
COMMONL_ISNS_USER_GAIN_PHASE 8 Ox004A 0 Read K 0:C6 1.0 Read tion on/off anky’
IOUT_CAL_OFFSET 0x39  -0.25 | Read _|OUT_PEAK G:C7 |300 |gear ieel Ctli ;?iif;; gntg Eﬁear
IDUT_CAL_GAIN (%) 0x38 0.0 Read o MFR_TEMP_PEAK 0xC8 24 Read pin soft stop active v
COMMON_DISABLE_OUTPUT 0x0040 2 Read / < D R Bt o v Seript
On/Off Configure User Defined
(3 Cmd  Value Read  Write ™
ON_OFF_CONFIG COMMON_I2C_DEVICE_ADDR 0x0020 16 Read || Write
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Starts commu-

Read / Write command

nication for all registers local file on the or load a local file with de- available and Program writes all
sired register values register values into NVM
Select Module Read and Write Store and Restore
Name MLX160 “ Address 64 ~ | Page Al ~ | confirm Readal | | writzall ClearFault Load config Save config Check MTP Program
Monitor 5
Cmd Value Read  Write ~ Cmd Value Read Write
Core R/W PAGE 0x00 0x00 | Read | Wite READ_TEMPERATURE_1 (C) 0x8D 22 Read
registers OPERATION 0x01 0x80 | Read || Write READ_DUTY_CYCLE (%) 084 00 Read
affecting VOUT_COMMAND (V) 021 10 | Read || Wiite MPFR_READ_VAUX 0cC4 5016 | Read
many b | VOUT_MODE 020 -8 | Read || Wiite MFR_VIN_PEAK 0C5 12125 | Read
VOUT_TRIM (V) w22 0.0 Read | Write MFR_VOUT PEAK OxC6 0004 | Read D ]
other POWER_MODE 034 3 Read || Wite MFR_IOUT_PEAK 07 15 | Read
registers VOUT_MAX (V) 0x24 2102 | Read | Write v MFR_TEMP_PEAK 8 23 Read
MFR_VIN_VALLEY 3 00 | Read
Manufacturer MFR_VOUT_VALLEY OxCA 00 Read
Cmd | Value Read = Write 2 MFR_IOUT_VALLEY 0xCB 00 Read
Read only FREQUENCY_SWITCH (kHZ) 033 580 | Read MFR_TEMP_VALLEY oce |02 [DRe
. CAPABILITY LS el = STATUS_WORD 079 02843 | Read
registers PMBUS_REVISION 008 1313 Read STATUS VOUT oA oo [DREE
with MFR ™ ureo ™% IR Read STATUS:\OUT o8 000 | Read
data MFR_MODEL Ox9A | 0x00aD | Read STATUS_INPUT 0x7C 0x20 | Read
MFPR_REVISION 0x98 | (et4 gREaE STATUS_TEMPERATURE DD 000 | Read
MFR.DATE D _|Ocla16 [ Read v|  [smrusem OTE 0x02 | Read
On/Off Configure User Defined
Adjust- Cmd Value Read  Wiite @ Cmd  Value Read Wiite
ment of ON_OFF_CONFIG 002 | 01C | gREay) N COMMON_I2C_DEVICE_ADDR 0x0020 15 Read || Write
ON/OFF VINLON (V) 0x35 575 | Read || Write COMMON_PMB_DEVICE_ADDR 0x0020 64 Read Write
by | IN_OFF (1) 0x36 525 | Read || Write COMMON,_I2C_PMBUS_ADDRESSLOCK  (x0094 1 Read || Write
thresholds POWER_GOOD_ON (V) OxSE 0.395 | Read || Write COMMON_D2P_ENABLELVTTHRESH ~ 0x0048 0 Read || Wiite
and ramp- POWER_GOOD_OFF (V) 0x5F 0.395 | Read || Write COMMON_EN_DELAY_MODE 00040 0 Read || Wiite
up TON_DELAY (ms) 0x60 0.0 Read || Write COMMON_EN_DELAY_TIME 0x0040 0 Read | Write P .
TON_RISE (ms) 0x61 150 | Read || Write o| | COMMON_FIXED MEASURED IN_OFFSET  0x003E 0 Read || Write
LOOP1_TEMPERATURE_OFFSET OxD43E 0 Read || Wiite
i LOOP1_IIN_PER_PHASE_OFFSET Ox0444 0 Read || wiite
Fault, and Cmd Value Read Wit @ LOOP1_FIXED, IIN_OFFSET x0444 0 Resd || Write
Warning TON_MAX_FAULTLIMIT (ms)  0x62 00 | Read || Write L00P2. TEVPERATURE OFFSET 0%E 0 ol [
Thresh- TONMAX FAULT RESPONSE | (xE3 600 [ Read ][ Wee LOOP2.IIN_PER_PHASE_OFFSET 0x0844 0 Resd || Write
ey | VOUTOV FAULTUMIT(Y)  0xd0 1051 | Read || Write LOGP2_FIXED_IIN_OFFSET 0x0844 0 Read || Write
olds and VOUT.OV_FAULTRESPONSE  0xdl (x80 | Read || Wiite COMM_ON \N;ON_MAX cone oz |2 vl [
Response VOUT.OVWARN.UMIT(Y)  Ged2 20| Read | Write COMMON _TELEMETRY_BW 0x0022 4 Read || Wiite
behavior VOUT LV FALLTUMIT(V) | Bedd | 0602 |SKESel [RES COMMON_LOOP1_READ_IOUT SCALE  0x0024 0 Read || Write
VOUT_ UV FAULT RESPONSE  GcdS 0x20 | Read || Write ol H | Loomt Tsem raut en e20 |0 Read || Wiite
Page 20
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2.1.2. ProGUI Connection and Setup (Continued)
Main Display Screen once Module is On (with output)
Workbench Module Plot CLI Log Setup Debug Offfine  Help
Dongle Connect Select Module Type Module Connect Poling Control
USB Serial Device | | Connect Auto Scan v Scan Module 1 module(s) found Dl ms [ stoponError  [] Stop on PEC Logging
Plot Panel Poling Panel
Page L MLX160
@64
™ h>J 7 9 LOOP1_STATUS_WORD  0x0000
Yy ©® =
&0 s &0 2 LOOPT_VIN (V) 1206
006
50 ﬂ 50 ﬂ LOOPT_IIN (&)
= © LOOP1_VOUT (v} 10
&) 2
3 5 LOOP1_IOUT (4) 05
E = E 3
LOOP1_TEMP (C) 25
20 20
LOOP2_STATUS_WORD  0x0841
10 10
LOOPZ.VIN (V) 1206
O L LOOP2_IIN () 0.0
0.2 0.4 0.6 0.3 i 0.2 0% 0.6 0.8 i LooR2 VOUT (1) 0.004
Time {s) Time (s)
LOGPZI0UT (4) 00
0 O » L] LOOP2_TEMP (C) 180
&0 i‘ & ‘- CLEAR FAULTS Clear
’ g El
& T - el
El -
2 30 g 3
20 20
10 10
o 0
0.2 0.4 0.6 0.8 ]I 0.2 0.4 0.6 0.8 ]‘
Time (5) Time (s)
Drag desired parameters to screen for polling and drop into graph area
ProGUI_v 1.6.26
Workbench  Module Plot CLI log Setup Debug Offline Help
Dongle Connect Select Module Type Module Connect Poling Control
USE Serial Device | | Connect Auto Scan v Scan Module 1module(s) found Cl ms [stoponeror []stoponPEC 7] Logging
Plot Panel Poling Panel
Page 1 MLX160
@64
g L 5 LOOP1_STATUS_WORD  0x0000
@ @
60| . & . LOOPI_VIN () 12,06
2 i‘ 2 i LOOPT_IIN () 0.03
. =] —
il . T
e 2
5 3 LOOP1_IOUT(A) 10
2 3 £ 30
LOOP1_TEMP (C) 5
0 20
LOOP2_STATUS WORD  0x0241
i = LOOP2_VIN (V) 12.06
o ar LOOP2_IIN (&) 0.0
0.2 0.4 0.6 0.8 i 0.2 0.4 0.6 0.8 ] LOOP2VOUT(V) 0.001
Remember to click Start
MLX160 @64 J
o ? 8 10 12 14 16 18 20 22 24 Ij_:l
MLX160 @64 3 -
0.2 0.4 0.6 0.8
= - ; - - z B
60
=] g :
50 | 5
2 ] » 38
g M E‘
5w 8 1
z
]
o
0 0
or 2 8 1 12 14 16 18 X 2 24
1 . s 1 ,
0.2 0.4 06 0.8 1 Time (s)
Time (s)
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2.1.2. ProGUI Connection and Setup (Continued)

Once module is Turned On the main screen displays the key input-output measurements

On/Off Configure Polling Panel

Cmd Value FRead Write MLX160
ON_OFF_CONFIG 02 Ox02 | Read || Write
LOCP1_STATUS WCORD  Ce0DODD

LOOP1_VIN (V) 12.09
LOOP1_IIN (4) 0.03
LOOP1_VOUT (V) 1.0
LOOP1_IOUT (A) 0.5
LOOP1_TEMP (C) 25

Page 22
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Module Plot CLI Log Setup Debu
r Module Configuration Ctrl+M re
Device Connect Auto Scan
Select Module
Mame |[MLX160 ~ Address |64 ~ | Page Al Confirm
Select Module Read and Write Store and Restore
Mame MLX160 | Address|64 ~ | Page Al e Confirm Read al Write all ClearFault Load config Save config Chedk MTP Program
Monitor Status MNote
Cmd Value Read Write T Cmd Value Read Write * 000" 'Narmal power-off'
: ‘080" 'On Yout_comman'
000 Read || Writ %22 12125 | Read -
PAGE et |[E5ute READ_VIN OV} o 10%40" 'Soft OFF(#ith Sequencing)
OPERATION 0x01 Read || Write READ_IIN (&) 0xB9 0.0 Read '0%34", "Margin Low P
- 098" "Margin Low AQF'
021 Read || Writ 0x8B  0.004 | Read
VOUT_COMMAND (V) ea rite READ_VOUT (V) £ '0XAL" Margin High IF'
VOUT_MODE 0x20 -8 Read || Write READ_IQUT (4) 0x8C |20 Read XA 'Margin High AOF"
VOUT_TRIM (V) x22 00 | Read || Write o READ_POUT (W) 96 0.0 Read
Monitor Status Mote
Cmd Value Read  Write ~ Cmd Value Read  Write ™ 002" 'Startwhen Power Lo}
PAGE 0x0D 0x00 | Read || Writ READ_IIN (4] 0x89 0.0 Read present
= e AN (A) = 014" 'Respond to EM pin
OPERATION 0x01 0x80 | Read || Write READ_VOUT (V) 0x88  0.004 Read only soft stop
- clive low'
0x21 10 | Read || Writ 08cC |20 Read 2
VOUT_COMMAND (V) ea rite READ_IOUT (4) e '0x15" 'Respond ta EM pin
VOUT MODE 0x20 -8 Read || Write READ_POUT (W) 09 0.0 Read only hard stop
- clive low'
0x22 00 | Read || Writ 097 0.0 Read 2
VOUT_TRIM (V) ea rite . READ_PIN (W) = "0x16" 'Respond to EN pin
READ_TEMPERATURE_1 (C) en |23 Read only soft stop
Manufacturer active high'
% 094 0.0 Read
READ. DUTY-CYCLECH = 017" 'Respond to EM pin
Cmd Value Read Wite A MFR_READ_VAUX xC4 5016 | Read only hard stop
S Ty i ctive high'
0xC5 12125 | Read 2 g
COMMON_ISNS_USER GAIN PHASE 7 DxD04A 0 Read MFR_VIN_PEAK £ 018" 'Pespond to Opear
COMMON_ISNS_USER_GAIN_PHASE 8 0xD04A 0 Read MFR_VOUT_PEAK 0xC6 1.0 Read tion onfaff onky'
'0X1C" 'Respond to Opear
0xC7 300 | Read
IOUT_CAL_OFFSET 0x38  -025 | Read MFR_IOUT_PEAK €3 tion an/off and EN
IOUT_CAL_GAIN (%) 038 00 Read MFR_TEMP_PEAK 0xCB 24 Read pin soft stop active i
¥ o w
COMMON_DISABLE_QUTPUT 00040 2 Read % i ‘ - = Seript
On/fOff Configure User Defined
Cmd Value Read Write La] Cmd  Value Read  Write ™
ON_OFF_CONFIG i Read || Write COMMON_|2C_DEVICE_ADDR 0x0020 16 Read || Write
OnfOff Configure
Cmd Walue FRead Write ¢
Polling Panel
ON_OFF_CONFIG O0x02 002 || Read || Wrte
MLX160
@64
LOGOPT_STATUS WORD (D000
LOOPT_VIN (V) 12.09
LOOP1_IIN (A) 0.03
LOOP1_VOUT (V) 1.0
LOCP1_IOUT (4) 0.5
Page 23
LOCP1_TEMP (C) 23
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2.1.2. ProGUI Connection and Setup
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1.1 02/23/2024 Initial Release
12 03/08/2024 Updated as per OmniOn template
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We reserve the right to make technical changes or We reserve all rights in this document and in the subject
modify the contents of this document without prior matter and illustrations contained therein. Any
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information in this document. property right. Copyright© 2023 OmniOn Power Inc. All
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