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EVAL-ADPM12160

Evaluating the ADPM12160, Nonisolated Quarter-Brick DC-DC Power Module

General Description

The EVAL-ADPM12160 evaluation (EV) board is a proven
design that evaluates the ADPM12160, a 1600W,
nonisolated quarter-brick DC-DC power module with a
PMBus digital interface. The EV board comes with the
ADPM12160CMLZCH installed as the default.

The EV board is designed to evaluate the performance of
an ADPM12160 module, or two, or three, or four
ADPM12160 modules in parallel operation.

The EV board operates over a 40V to 60V input voltage
range and supports a 12V output voltage.

The MAX34451, a 16-channel V/I monitor, is used as the
PMBus controller for voltage and current telemetry in the
ADPM12160 module. The MAX34451 EV kit and its
Windows®-based graphical user interface (GUI) software
are used for communication between the EVAL-
ADPM12160 board and PC.

EVAL-ADPM12160 Photo

Features and Benefits

40V to 60V Input Voltage Range

12V Output Voltage

ADPM12160CMLZCH Installed by Default

Active-High Logic

Support One Module, or Two, or Three, or Four

Modules in Parallel Operation

-40°C to +85°C Temperature Range

e High-Current PCB Lugs for Input and Output Voltage
Connection

e Current-Sense Resistors for Input and Output Current
Monitoring

e PMBus Interface

Fully Assembled and Tested

Ordering Information appears at the end of the data sheet.
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EVAL-ADPM12160

Quick Start
Required Equipment

EVAL-ADPM12160 board

80V DC power supply (PS1) capable of delivering 3kW or higher power, determined by the quantity of installed
modules

E-load capable of sinking 250A or higher current, determined by the quantity of installed modules
Fan capable of providing 500LFM or higher airflow

One power supply (PS2) to supply the fan

Digital voltmeters

Oscilloscope and probes

MAX34451 EV kit hardware (must be ordered separately)

Mini-USB cable

MAX34451 graphical user interface (GUI) software

Procedure

The EVAL-ADPM12160 board is fully assembled and tested and can be run without PMBus communication. Use the
following steps to verify module operation:

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

1.

aokrwbd

No

9.

10.
11.
12.

13.
14.
15.

Visit the ADPM12160 product page under the Tools & Simulations tab to download the latest version of the
MAX34451 EV kit software. (Contact your Analog Devices representative for other software versions.) Save the EV
kit software to a temporary folder, and run it to install the MAX34451 GUI software.

Verify that the necessary jumpers are installed:

EVAL-ADPM12160-1: No jumpers are installed.

EVAL-ADPM12160-2: A jumper is installed on J43 to tie the REM pins of MODULE3 and MODULE4 together.
EVAL-ADPM12160-3: Jumpers are installed on J26 and J43 to tie the REM pins of MODULE2, MODULE3, and
MODULE4 together.

EVAL-ADPM12160-4: Jumpers are installed on J20, J26, and J43 to tie the REM pins of all of the modules together.
Verify that all of the switches (SW1~SW4, if installed) are at the GND position.

Set the power supply (PS1) to 54V, connect the positive terminal of the power supply (PS1) to the IN connectors at
the input side on the EV board, and connect the negative terminal of the power supply (PS1) to the GND connectors
at the input side on the EV board.

Set the E-load to OA, connect the positive terminal of the E-load to the OUT connectors at output side on the EV
board, and connect the negative terminal of the E-load to the GND connectors at output side on the EV board.

Set the fan’s power supply (PS2) to a voltage that allows the fan to provide 500LFM or higher airflow to cool the
ADPM12160 modules.

If needed, connect the digital voltmeters and oscilloscope probes as shown in Figure 1.

If needed, connect the MAX34451 EV kit as shown in Figure 2 for PMBus communication between the EVAL-
ADPM12160 board and PC. On the MAX34451 EV kit, the power LED (D20) should be green, and the com LED
(D21) should be red and slowly flash orange. When the GUI appears, the D21 should turn green.

Turn on the power supply PS1 and PS2.

Position the switches (SW1~SW4) to OPEN to enable the power modules.

Verify that the voltage between the OUT and GND is 12V.

The EVAL-ADPM12160 EV board is now ready for additional evaluation.

Detailed Description of Hardware
This EVAL-ADPM12160 EV board should be used with the following documents:

ADPM12160CMLZ data sheet
EVAL-ADPM12160 data sheet (this document)
MAX34451 data sheet

MAX34451 EV kit data sheet

The EVAL-ADPM12160 board is a proven design that evaluates the ADPM12160CMLZCH, a 1600W, nonisolated
quarter-brick DC-DC power module with a PMBus digital interface.
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EVAL-ADPM12160

There are four sockets of quarter-brick modules on the EVAL-ADPM12160 EV board, and Analog Devices offers an option
with one module installed, or an option with two, three, or four modules installed in parallel operation. With a different
quantity of installed modules, the EV board configurations are a bit different, but each module configuration is the same.

See Figure 1 for the hardware configurations.
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Figure 1. EVAL-ADPM12160 Board Configurations (One Module Is Shown)

Table 1. Used Sockets for 1/2/3/4-Module Operation
USED RADDR DEFAULT PMBUS ADDRESS
SOCKETS (kQ) (7 BIT) (8 BIT)
EVAL-ADPM12160-1 MODULE 4 35.7 64h C8h
EVALADPM12160.2 MODULE 3 28 63h C6h
MODULE 4 35.7 64h C8h
MODULE 2 21 62h Céh
EVAL-ADPM12160-3 MODULE 3 28 63h C6h
MODULE 4 35.7 64h C8h
MODULE 1 15 61h C2h
MODULE 2 21 2h 4h
EVAL-ADPM12160-4 ObU o c
MODULE 3 28 63h C6h
MODULE 4 35.7 64h C8h

Enable Input for ADPM12160 Modules

Each module on the EV board has its individual EN__input to enable/disable the output of the module, SW1~SW4. Position
SW_ to OPEN to float the REM pin of the module to enable the output, and GND to short the REM pin of the module to

GND to disable the output.

By installing jumpers on J20, J26, and J43, SW1~SW4 can be tied together. For two, three, or four modules in parallel
operation, using any of the switches (SW1~SW4, if installed) can enable or disable all of the modules at the same time.

PMBus Interface

The PMBus interface of all four modules is tied together through respective RC filters, then connected to J18; see the
EVAL-ADPM12160 Schematic section for more details. Connect DGND/DATA/CLK of J18 on the EVAL-ADPM12160
board to GND/SDA/SCL of J22 on the MAX34451 EV kit for PMBus communication. Make sure that no jumpers are

installed on J23 on the MAX34451 EV kit; see Figure 2 for the connections.
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USB-TO-PMBus DONGLE

MAX34451 EV KIT EVAL-ADPM12160

MAKE SURE NO JUMPERS/

ARE INSTALLED ON J23

CONNECT TOPC

CONNECT GND/SCL/SDA ON
MAX34451 EV KIT TO
DGND/CLK/DATA ON

EVAL-ADPM 12160 BOARD

PYL LI LLL

Figure 2. PMBus Connections from EVAL-ADPM12160 to PC for PMBus Communication

Detailed Description of Software

Caution: Do not make any changes to the values covered in gray in Figure 3 to Figure 14, which are for internal
use only.

Note: In the following sections, text in bold refers to items directly from the EV kit software.

Software Startup

If the EVAL-ADPM12160 board and MAX34451 EV kit are connected when the software is opened, the software first
initializes the hardware to communicate. The software then searches for all target addresses on the PMBus and connects
to the first valid target address. If the EVAL-ADPM12160 board and MAX34451 EV kit are not connected upon software
startup, the GUI populates with default MAX34451 EV kit values. Once connected, the GUI executes the sequence above.

Menu and Status Bar

The File menu contains options related to saving, loading, and creating reports of the GUI/module configurations. To save
the current GUI configuration, click Save Project As. This saves the device name, pin names, and the RAM CRC to a
XML file and saves PMBus configurations to a HEX file. If a module is connected, this reads and saves data directly from
the module; otherwise, it saves the configuration that is currently displayed on the GUI. The STORE_DEAULT_ALL (11h)
command is appended to the end of the HEX file so that the configuration is saved to the main flash when the HEX file is
loaded. To load a configuration file while the module is connected, click the Load Project option. This operation updates
the GUI with the XML file, writes the HEX file to the RAM of the module, performs a STORE_DEFAULT_ALL (11h) to
write the content of the RAM to the Main Flash, and then reads current values from the module. The RAM CRC and main
flash CRC are then read and compared to the CRC saved in the XML file.

To load a configuration file into module RAM without performing the STORE_DEFAULT_ALL (11h) command, click the
Load Project without Save option. This option is also used to load the configuration on the GUI when the module is not
connected. By doing so, the contents of the HEX file are written to a virtual device. Thereafter, if the GUI is closed, the
contents stored in the virtual device are lost and are replaced by the default values of the GUI. Create Report saves a
CSV file that contains all of the configuration tables.
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The Connection menu item allows the user to connect to a desired module. Find Target Addresses searches for all
target addresses connected to the PMBus and displays them in the Status Log group box. To select a module, click
Device1 Target Address and all the target addresses found are shown and are selectable. Target addresses 18h and
34h are not selectable to prevent communicating with the alert response address and factory-programmed address. If
multiple modules are connected, then the number of modules to read/write is selected with the Number of Devices
option.

The Auto Polling menu item allows the user to set the automatic polling rate. Select the delay between reads by choosing
300ms, 600ms, 800ms, 1000ms, 1500ms, or 2000ms. Press the Turn Auto Polling On button in the status bar to start
the polling. Each poll reads the Power Status (STATUS_WORD 79h), Fault Status (STATUS_WORD(79h),
STATUS_MFR_SPECIFIC (80h), and the polled values for the Data Log Graph tab. The Status and Margining tabs are
only polled if the tab is currently selected. If multiple modules are being polled, then selected polling rate options can be
disabled to account for the longer time it takes to read all of the modules. To stop polling, press the Turn Auto Polling
Off button on the status bar. Polling automatically stops if items in the File menu or Connection menu are selected.
Polling also stops if any buttons that involve action with the NV fault log or flash are pressed.

The GUI Lock menu item allows the user to safely browse a configuration by preventing all controls from writing to
registers. The version of the GUI software and the module firmware can be checked by clicking the About option in the
Help menu item in the status bar.

The Clear Faults button in the status bar sends the CLEAR_FAULTS (03h) command to clear any faults or warnings.

When the OPERATION (01h) command is available by using the ON_OFF_CONFIG (02h) command, select the Turn
Power On/Turn Power Off button to turn the module on or off, which writes a value to the OPERATION (01h) command.
The module powers on with margining off and powers off based on the Power Down Action drop-down list on the
Sequencing tab.

The Power Status indicator reflects the overall power status of the connected system as a combination of bit 6
(SYS_OFF) and bit 11 (POWER_GOOD#) of the STATUS_WORD (79h) register. The Fault Status indicator turns red if
any flags related to the fault or STATUS_MFR_SPECIFIC (for PAGE= 255) are setin the STATUS_WORD (79h) register.
Both the Power Status and Fault Status indicators turn grey if the auto polling has not been switched on.

Status Log

The status log below the tabs displays all the actions that the GUI performs. Whenever a PMBus command is read or
written, the action is confirmed by the log. To save the log, press the Save Log button and the text in the box is saved to
a . TXT file. The log can also be cleared by pressing the Clear Log button.

Pin Name in GUI vs. Module Signals
Each pin name shown in the GUI represents different signal of the module; see Table 2 for the details.

Table 2. Pin Name in GUI vs. Signal of Module

PIN NAME IN GUI SIGNAL OF MODULE
P::ﬁ;?gfoz Output voltage, VouT
PSEN3/GPO3 PGOOD output
RS4/GPl4 Output current, IgyT, for output current OC configuration only
RS5/GPI5 Output current of phase 1, Ipy1
RS6/GPI6 Output current of phase 2, Ipy2
RS7/GPI7 Output current of phase 3, Ipy3
RS8/GPI8 Output current of phase 4, Ipy4
RS9/GPI9 Input voltage, VN
RS10/GPI10 Input current, IjN
RS14/GPI14 Output current, IgyT, for accurate output current monitoring only
others For internal use
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Sequencing Tab

The Sequencing tab sheet (Figure 3) includes all the sequence configuration and delays. All values on the tab are read
when the tab is selected. The Turn Power Supplies On - ON_OFF_CONFIG group box controls write to the
ON_OFF_CONFIG (02h) command to set when the module turns on or off. The module can be turned on When Bias is
Present, With CONTROLO0/1 Pin only (the REM pin of the module), or with the OPERATION (01h) command by selecting
the option on the Turn Power Supplies On - ON_OFF_CONFIG drop-down list.

When the module is commanded off, its output can be powered down immediately or with a TOFF delay by selecting the
Simultaneous or Use TOFF Delay radio button.

@
File Auto Pelling  GUILock  Help Turn Auto Polling On Clear Faults  Turn Power On | Power Status @ | Fault Status @
Sequencing Sequencing Graph Manitoring PSENIGPO PWM/GPO Fault Config Margining Status Data Log Graph Fault Log Dashboard Fault Log Pins Reqgisters Manual [2C
To Edit Channel Sequence Options Turn Power Supplies On - ON_OFF_CONFIG Control Pin Polarity Power Down Action
1. PSEN/GPO Tab: Set the Qutput Select column to "Power Supply Enable (PSEN)". With CONTROL 0/1 Pin only x Active Low » Use TOFF Delay
2. Monitoring Tab: Set the Input Select column to "Sequence + Voltage Monitor". = Active High Simultaneous
Device 1: 0xC6 PGIGPI Select FAULT Pin Response

Pin Name Channel Sequence On Select 01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 TONDelay(ms) TON Max(ms) TON SeqMWax (ms) TOFF Delay (ms) FAULTO FAULT1 FAULTZ SEQ Match
0.0 100.0 0.0 5.0 Off

GPI Combo 2020 0.0 0.0 1.0
2120 100.0 0.0 0.0

PSEN1/GPO 1

psenzicroz (Vour) |2
PSEN3/GRO3

2118
2418

Device 1: 0022h written to MFR_MODE(D1h) Clear Log
Device 1: 0022h written to MFR_MODE(D1h)
Monitoring Tab Read EV Kit Hardware

Save Log

Figure 3. MAX34451 EV Kit GUI (Sequencing Tab)

Sequencing Graph Tab
The Sequencing Graph tab sheet (Figure 4) displays the timing diagrams for VoyrT.

When the Power Up radio button is selected, the TON Delay (TON_DELAY 60h) and TON Max
(TON_MAX_FAULT_LIMIT 62h) values are displayed on the graph. To change TON Delay, click and drag the green
vertical bar; to change TON Max, click and drag the red vertical bar. If TON Max is set to Oms, this limit and the red bar
are disabled. To set a precise time with the graph, click and hold the green or red vertical bar for a zoomed-in timeline.
The Power Down graph displays the TOFF Delay (TOFF_DELAY 64h) and can be changed by clicking and dragging the
green vertical bar.

To view more of the time in the diagram, click and drag the timeline at the bottom, or use the zooming controls in the
upper-right corner.
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File  Connection AutoPolling GUILock  Help Turn Auto Polling Off  Clear Faults  Turn Power On | Power Status @ | Fault Status @
Sequencing Sequencing Graph H Manitoring ” PSEN/GPO H PWM/GPO ” Fault Config ” Margining " Status ” Data Log Graph ” Fault Log Dashboard ” Fault Log ” Pins H Registers " Manual 12C ‘
Sort By Devica Sont By Time + 1= O
VAR
Device 1 v » Power Up Power Down
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((((( k
psenzeroz | (Voyr) seEcuencen 2120ms | 100.0mS y
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241,
0.0mS
0.0mS
0.0mS
0.0mS
ms oms oms 41.5mS 838mS8  1255mS  1678mS  2088mS  2518m8  2938mS  335EmS  3ITEmS  HEEmS 4614
Auto Polling is Off Clear Log
Auto Polling is On - 300ms
Sequencing Tab Read EV Kit Hardware
Save Log

Figure 4. MAX34451 EV Kit GUI (Sequencing Graph Tab)

Monitoring Tab

The Monitoring tab sheet (Figure 5) displays the fault/warn limit settings for the voltage, current, and temperature. To
read the settings, click on the Monitoring tab and all the values are automatically read. To write to a value, click on the
corresponding cell, type in a valid value, and either click another cell or press Enter on the keyboard. Some columns are
grayed out depending on what is selected in the Input Select column (Voltage Monitor or Current Monitor). The
fault/warn limits can be set by entering the voltage/current level or the percent of the nominal in the UV Fault
(VOUT_UV_FAULT_LIMIT 44h), UV Warn (VOUT_UV_WARN_LIMIT 43h), OV Warn (VOUT_OV_WARN_LIMIT 42h),
OV Fault (VOUT_OV_FAULT_LIMIT 40h), PG On (POWER_GOOD_ON 5Eh), PG Off (POWER_GOOD_OFF 5Fh), OC
Warn (IOUT_OC_WARN_LIMIT 46h), or OC Fault (IOUT_OC_FAULT_LIMIT 4Ah) columns. In the Temperature table,
the temperature sensor can be enable/disabled in the Enable column, which writes to a bit in
MFR_TEMP_SENSOR_CONFIG FOh). The OT warn/fault limits can be set by entering a value in the OT Warn
(OT_WARN_LIMIT 51h) or OT Fault (OT_FAULT_LIMIT 4Fh) columns.

PSEN/GPO Tab

The PSEN/GPO tab sheet (Figure 6) sets the delay time for PGOOD output with TON Delay (TON_DELAY 60h) and
TOFF Delay (TOFF_DELAY 64h).
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File  Connection AutoPolling  GUllock Help Turn Auto Polling Off ~ Clear Faults  Turn Power On | Power Status @ | Fault Status @

Sequencing " Sequencing Graph ” Monitoring " PSEN/GPO ” PWM/GPO H Fault Config ” Margining ” Status " Data Log Graph H Fault Log Dashboard H FaultLog H Pins H Registers ” Manual 12C |
Device 1: 0xC6 Voltage and Current NOTE: Nominal Channel Voltage and Resistive Ratio are calculated based on a Nominal ADC level of 1.8V,
Pin Name __ Channel Input Select SEQ Generate Nominal (V) V'Ratio  CGain (mQ) UV Faul(v)  UVWarn (v) OV Warn (V) OV Faukt (V) PG On (V) PGOff (V) OCWarn (A} _OC Fault (A)
RSO/GPI0 0 Sequence+Voltage Monitor |~ | Off ~ | 18.004 0100 6.0 7.000 |-61% |8.000 |-56% |12.000 |-33% |13.000 |-28% 9200 |-49% 9.000 |-50% [1310.68 1310.68
RS1/GPI 1 Sequence+Voltage Monitor |~ | Off ~ | 90.047 0020 |60 36600 | -59% 38.000 |-58% |65.000 -28% 66.000 |-27% |38.200 |-58% | 36.600 |-59% |1310.68 1310.68
RS2/GPI2 2 (Vout)sequence+Vatage Monitor |~ | 0ff ~ | 18.187 0.009 (6.0 8000 |-56% B8.496 |-53% |13.000 |-29%  13.504 |-26% |10.800 | -41% |10.486 |-42% |131088 1310.68
RS3/GPI3 3 Voltage Monitor ~ |off ~ | 8.001 0200 |60 2704 | 70% 3000 |-67% 3600 | 60% 3904 |-57% 3200 |64% 3152 |-65% |1310.68 1310.68
RS4/GPI4 4 (lour condi ion) ~ | ot ~ | 1.800 1000 |49 0.000 |-10.. | 0.000 |-10.. |262.136 | 144.. | 262136 (144..[0.000 | -10.. 0000 |-10.. |276.00 276.00
RSSIGPIS 5 (IpH1)| current Monitor ~ | ot ~ | 1.800 1.000 196 0.000 |-10.. | 0.000 |[-10.. |262.136 | 144.. | 262136 (144..[0.000 | -10.. 0000 |-10.. |104.40 104.40
RSG/GPE 6 (IpH2)| current Monitor ~ | off ~ | 1.800 1.000 196 0.000 |-10.. | 0.000 [-10.. |262.136 | 144.. | 262136 [ 144..[0.000 | -10.. |0.000 |-10.. |104.40 104.40
RSTIGRIT 7 (lpHg)| current Monitor v | ot ~ | 1.800 1.000 19.6 0.000 |-10.. | 0.000 |[-10.. |262.136 | 144.. | 262136 (144..(0.000 | -10.. |0.000 |-10.. |104.40 104.40
RSBIGPIB 8 (Ipy4)| Current Monitor v | ot ~ | 1.800 1.000 19.6 0.000 |-10.. | 0.000 [-10.. |262.136 | 144.. 262136 [144..|0.000 | -10.. |0.000 |-10.. |104.40 104.40
RS9/GPIY 9 (Vi) | Votage Monttor - |off ~ | 90.047 0020 |60 36600 | 59%  38.000 |-58% |65.000  -28%  66.000 |-27% |38.200 | -58% | 36600 |-59% |241.15 341.16
RS10/GPHO | 19(lyy) | Current Monitor ~ | off ~ | 1.800 1.000 |26.0 0.000 |-10.. | 0.000 [-10.. |262.136 | 144.. | 262136 (144..(0.000 | -10.. |0.000 |-10.. [7B72 7872
RSMGPIT 1 Disabled ~ |off ~ | 1.800 1000 6.0 0.000 |-10.. |0.000 [-10.. [262.136 144.. |262.136|144..[0.000 |-10.. |0.000 |-10.. 131068 1310.68
RS1ZIGPH2 12 Disabled ~ |off ~ | 1.800 1000 6.0 0.000 |-10.. |0.000 [-10.. [262.136 144.. |262.136|144..[0.000 |-10.. |0.000 |-10.. 131068 1310.68
RS13IGPI13 13 Disabled ~ | off ~ | 1.800 1000 |60 0.000 |-10.. |0.000 |[-10.. [262.136 144.. |262.136|144..[0.000 |-10.. |0.000 |-10.. 131068 1310.68
R514iGP114 | 14|out reporting)or ~ | off ~ | 1.800 1.000 0.1 0.000 |-10.. | 0.000 [-10.. [1.000 |-44% [1.000 |-44% [0.000 | -10.. 0000 |-10.. 32768 327.68
Temperature NOTE: Resolution is 8mV for voltage and 40mA for current.
Temperature Sensor  Enable  OTWarn (*C)  OT Fault (°C) )

el o F— f— Set Input Select For All Channels ~ ADC Conversion Time: ADC Averaging I0UT Averaging

e 0 P P Make a Selection - Tus - 4 Samples v 4 Samples v

DS75LV (addr 92h) @ oo 12200 (board temperature)

DST5LV (addr 94h) O |3z7er 32767

DS75LV (addr 98h) O |32e7 327.67

Auto Polling is On - 300ms Clear Log

Sequencing Tab Read

Monitoring Tab Read EV Kit Hardware

Save Log

Figure 5. MAX34451 EV Kit GUI (Monitoring Tab)

File  Connection AutoPolling GUlLock  Help Turn Auto Polling Off Clear Faulis  Turn Power On | Power Status @ | Fault Status @

Sequencing | SequencingGraph | Monitoring | PSENIGPO | PWWiGPO || FaultConfig | Margining | Status | Datalog Graph || FautlogDashboars | Fautiog | Pins | Registers | manuaiizc |
Fault Retry (ms)
To Edit Channel Fault Options, in the Monitoring Tab Set the Input Select column to monitor Voltage or monitor Current. 1000.0 E|
Device 1:  OxC6 FAULT Response | FAULT Pin Assertion FAULT Pin Response
Pin Name Channel  Global uv ov/ioC TON TEMP Filter NV Log Alarm FAULTO FAULT1 FAULTZ FAULTO FAULT1 FAULTZ2
RSO/GPI0 0 Global ~ |Retry ~ | Retry ~ |None | None “0ms v @ |None ~ @ 0 ] ] 0 ]
RS1/GPH 1 Global  * |Retry ~ |Latch-Off ~ |None | None ~oms ~| @ |None ~ @ | O ] 0 O
RS2/GPI2 |2 (Vour) Global  ~ |Retry ~ | Latch-Off - |None ~ | None v|0ms |~ @ |None ~ @ )] )] a )] )]
RS3/GPIZ 3 Global  ~|Latch-Off ~ Latch-Off ~ None ~ | None ~0ms ~ @ |None v @ O O a O O
RS4/GPI4 4 (Ioyr coRfigaration)one - [Latch-off | Ndge ~|None ~0ms ~| @ |None v @ |] ] a |] ]
RS5/GPI5 |5 (Ipyy) |Global  ~ None - |Latch-Off | Mony ~ | None ~ 0ms ~| @ |None v 8 d O a 0 O
RS6/GPIE |6 (Ipnp) [Global  ~ None ~ |Latch-Off ~ |None ~ |None ~ 0ms ~| @ |None ~ @ 0 O a 0 O
RS7/GPI7 |7 (lpna) |Global  ~ None ~ |Latch-Off ~ |None ~ | None ~|0ms ~ B8 |None ~| @ OJ O a OJ O
RS8/GPI8 |8 (lpns) |Global  ~  None ~ |Latch-Off ~ |None \ None “oms ~| @ |None ~ @ 0 0O ] 0 0O
RSQ/GPIS 9 (Vi) |Global |Retry ~[Latch-Off ~|None ~\done ~|0ms v @ | None ~| @ J (] ] J (]
RS10/GPI0 10(In) |Global  ~ |Mone ~ |Retry ~ Wone ~ | Retry ~oms ~| @ |None v @ ] O a ] O
RS11/GPH1 11 Local ~|None |~ None - |Novs_ | v|Nede  ~Oms ~| (] None ~[ O @] ] [m] @] ]
RS12/GPI12 |12 Local | None ~ None | None ~ | None ~0ms ~ [J |None ¥ O |] ] ] |] ]
RS13/GPI13 13 Local |None ~ None ~ |None \one ~0ms ~ [ |None v O |] ] O | ]
RS14/GPI14 | 14(Ioyr re¢ ing) - | None ~ Mone ~ |None ~ | Nol “10ms v ([ |None ~| 0 0 O ] 0 O
All Channel Controls Mone = | None - None - None *
Set the fault response for each voltage or current rail

Monitoring Tab Read Clear Log

PSEN/GPO Tab Read

Fault Config Tab Read EV Kit Hardware
Save Log

Figure 6. MAX34451 EV Kit GUI (PSEN/GPO Tab)
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PWM/GPO Tab
The PWM/GPO tab sheet is not used for ADPM12160 configurations.
Fault Config Tab

The Fault Config tab sheet (Figure 7) sets the fault response of UV/OV fault of a voltage and OC fault of a current. The
Fault Retry time sets the delay between retries when a fault is configured to Retry mode, greater than 1s delay is
recommended here.

File ~ Connection AutoPelling  GUIlock  Help Turn Auto Polling Off  Clear Faults ~ Turn Power On | Power Status @ | Fault Status @
Sequencing " Sequencing Graph " Manitaring ” PSENIGPO " PWMIGPO " Fault Config " Margining ” Status " Data Log Graph ” Fault Log Dashboard " Fault Log " Pins " Registers ” Manual 12C |
Fault Retry (ms)
To Edit Channel Fault Options, in the Monitoring Tab Set the Input Select column to monitor Voltage or monitor Current. 1000.0 =
Device 1. 0xC6 FAULT Respanse FAULT PinAssertion _ FAULT Pin Response
‘ Pin Name Channel  Global uv ovioC TON TEMP Fitter NV Log Alarm FAULTO FAULT1 FAULT2 FAULTO FAULT1 FAULT2
RSO/GPI0 |0 Global  ~ Retry | Retry ~ |Nane ~ None “|0ms ~ None v [m] [m] [m] ]
RS1/GPI 1 Global  ~ Retry ~ | Latch-Off ~ | Mone ~ None ~|0ms None v ] ] ] ]
IRS2/GPI2 |2 (Vour)|Global ~[Retry v [Latch-Off |~ |Nane | None vloms ~| @ |None v [} [} [} [}
RS3/GPI3 |3 Global | Latch-Off ~ | Latch-Off ~ ~ None v|oms ~ ‘None v ] ] ] ]
RS4/GPI4 |4 (Ioyr configaration)lone ~ |Latch-Off ~ ~ None “|oms ~| @ [None ~ O O O ]
RSS5/GPIS |5 (lpyq) |Global  ~ MNone ~ |Latch-Off ~ ~ None “|oms ~| @ [None ~ O O O ]
RSE/GPIB |6 (Ipyz) [Global  ~ MNone ~ |Latch-Off ~ |Mone ~ None ~0ms ~| @ |None v ] ] ] ]
RST/GPI7 |7 (lpua) |Global  ~ None ~ |Lateh-Off ~[Maone None “|oms ~| @ [None v 0 0 0 0
RSB/GPI8 |8 (Ipn4) |Global ~ None - |Latch-Off ~ “0ms ~| @ [None v O O O O
RS9/GPI9 |9 (Vi) |Global - |Retry ~ |Latch-Off ~ ~0ms ~| @ |None v J J J ]
RS10/GPI0 [10(In) |Global  ~ Mone “|Retry |~ “0ms ~| @ |None | 0 0 0 O
RS11/GPI11 |11 Local  ~ MNone ~ | None ~ ~“0ms ~| [J] None v O O O O O ]
RS12/GP112 |12 Local  ~ MNone ~ | None ~ ~“0ms ~| [] None v O O O O O ]
RS13/GPI13 |13 Local - MNone ~ | None ~ ~“0ms ~| [] None v O O O O O ]
RS14/GPI14 | 14(lout r&m:n’ﬂ’lg)v None ~ |None ~ ~|0ms ~| [J |None ~| 0O 0] 0] 0] 0] (]
All Channel Controls. Mone  « | Mone - None - NDN
Set the fault response for each voltage or current rail

Monitoring Tab Read Clear Log

PSEN/GPO Tab Read

Fault Config Tab Read EV Kit Hardware

Save Log

Figure 7. MAX34451 EV Kit GUI (Fault Config Tab)

Margining Tab
The Margining Tab sheet (Figure 8) includes the margin configurations to adjust the output voltage.
To adjust the output voltage:

1. Enable the margin function by selecting Low or High from the drop-down list of the Margin column. Act on Faults
following Low or High means that if any warning or fault on the output is detected when adjusting the VoyrT; the

module treats this as warning or fault and responds as programmed. Ignore Faults following Low or High means
that all warnings and faults are ignored when adjusting VouyT.

2. Enter the PWM Level value (decimal) to get the desired VoyT TARGET, Which is calculated by:
PWM Level = 626.4 — 47.23 x VoyT_TARGET
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File  Connection AutePolling  GUllock Help Turn Auto Polling Off Clear Faults  Turn Power On | Power Status @ | Fault Status @
Sequencing Sequencing Graph Manitaring PSENIGPO PWMIGPO Fault Config Margining Status Data Log Graph Fault Log Dashboard Fault Log Pins Registers Manual 12C
PWM Calculator PWM Inputs PWM Outputs DAC Calculator DAC Inputs DAC Qutputs
T R1 (k) 8.66 = IFB (pA) 194.04 vouT R1 (k) 8.66 7 IFB (pA) 194 04
__ Max3asst R2 (k) 309 |2 R3 (k) 411 Rl% »L'FB DS4424 R2 (k) 3.09 5 DS4424 RFS (kQ) 15129
FB/TRIM Vout (V) 226012 PWM Level 50 FB/TRIM our Vout (V) 2.280/ 7 DS4424 Full Scale (uA) 51.21
\ Margin Range +/-% |13 |2 a2 Fs Margin Range +/-% 22 |3 DS4424 Step Size (uA) 0.8
:I | VFB (V) D-E00F RFslg DAC M Provided th h Ext | DS4424
= (E————— = argin Frovide rou erna .
ower Supply Ripple Filter Nominal VDD (V) (3.060}% ower Supply ~ g g

To Edit Channel Margin Options

1. PSENIGPO Tab: Set the Output Select column to "Power Supply Enable (PSEN)".
2. Monitoring Tab: Set the Input Select column to "Sequence + Voltage Monitor".

Margin All Control

3. For channels 0-7 only, PWM/GPO Tab: Set the Output Select column to "PWM Operation". Margin Off » | | Read Status and Vout
Device 1: 0xC6
Input Pin Qutput Pin Channel Margin Slope Openloop PWMLevel DAC Value MarginlLow (V) MarginHigh (V) Status  Polled (V)

RS0/GPI0 | PWMO/GPO12 0 Wargin Off NEG 0 0.000 |-100% 0.000 |-100% |OFF 9.696
RS1/GPI1_ PWM1/GPO13 1 Wargin Off NEG 0 0.000 | -100% 0.000 |-100% |OFF 44.856
RS2/GPI2 | PWM2/GPO14 (Vour) |2 = a 62 — 0.000 |-100% 0.000 |-100% |OFF 11.992
RS3/GPI3 15 3 0 0.000 |-100% 0000 |-100% |OFF 3312
RS4/GPI4 16 4 Low - Act on Faults 0 0.000 |-100% 0000 |-100% |OFF 0.000
RSGIGPIS 17 5 Han IGEES:FF:j‘tt: 0 0000 |-100% 0000 |-100% |OFF 0000
RS6/GPI6 i/ 18 6 High - lgnore Faults 0 0.000 |-100% 0000 |-100% |OFF 0.000
RS7I/GPI7 | PWMT/GPO19/FAULT1 |7 Margin O 'NEG 0 - 0.000 |-100% 0000 |-100% |OFF 0.000
RS8/GPI8  DS4424 OUTO 8 Margin Cff NEG - 0 0.000 |-100% 0.000 |-100% |OFF 0.000
RSO/GPIS  DS4424 OUTH 9 Margin Cff NEG 0 0.000 |-100% 0.000 |-100% |OFF 44.752
RS10/GPI10 DS4424 OUT2 10 Margin Off NEG 0 0.000 |-100% 0000 |-100% |OFF 0.000
RS11/GPI11 DS4424 OUT3 11 Margin Off NEG 0 0.000 |-100% 0.000 |-100% |OFF 0.000

PSEN/GPO Tab Read Clear Log

Fault Config Tab Read X X X X

Margining Tab Read Enable the margin functl(_)n by selecting Low or High EV Kit Hardware

from drop-down list to adjust the output voltage
Save Log

Figure 8. MAX34451 EV Kit GUI (Margining Tab)

Status Tab

The Status tab sheet (Figure 9) displays all the faults, warnings, and device ID information. To read all of the output
values, faults, and warnings, press the Read Device 1 Status button or turn on polling with the Auto Polling On button.
The fault and warning bits are read from STATUS_VOUT (7Ah), STATUS_IOUT (7Bh), STATUS_MFR_SPECIFIC (80h),
and STATUS_TEMPERATURE (7Dh). The Polled values are read from READ_VOUT (8Bh), READ_IOUT (8Ch), and
READ_TEMPERATURE (8Dh). Each color indicator turns green if the status is good, red if there is a fault, or yellow to
indicate a warning. The Polled value might not reflect the fault or warning because some bits are latches and have to be
cleared. To clear the faults and warnings, press the Clear Faults button in the status bar to send the CLEAR_FAULTS
(03h) command. The Time Count displays the 32-bit counter read from the MFR_TIME_COUNT (DDh) command.

Data Log Graph Tab

The Data Log Graph tab sheet (Figure 10) plots the polled values in a graph and keeps track of the minimum and
maximum values for each voltage, current, and temperature. To read the polled values, press the Data Log Read button.
Each data log reads every voltage (READ_VOUT 8Bh), current (READ_IOUT 8Ch), and temperature sensor
(READ_TEMPERATURE 8Dh). The software finds the minimum and maximum values over multiple reads. To plot the
value being read, press the Auto Polling On button, and the Poll Count displays the number of reads that have been
tracked in the data log. When the polled count reaches 10,000, the graph deletes the oldest polled values and adds a
new polled value. The min/max values are still based on all the poll-count values, but the graph only displays the latest
10,000 polled values. To reset the Poll Count and all the min/max values, select Data Log Reset. To turn off data logging
during polling, click the Data Log Off checkbox. The Select Data drop-down list is used to select the voltage, current, or
temperature data to display on the graph and in the MIN/MAX Data table. To save all the data graphed to a CSV file,
press the Save Data Log button.
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File Connection AutoPolling GUlLock Help Turn Auto Polling Off Clear Faults  Turn Power On | Power Status @ | Fault Status @

Sequencing H Sequencing Graph ” Monitoring || PSENIGPO ” PWIWGPO ” Fault Config ” Margining H Status H Data Log Graph H Fault Log Dashboard ” Fault Log || Pins || Registers || Manual 12C |
Device 1: 0xC6 Channel Status Temperature (board temperature) ID Commands
Pin Name uv Oov OC TON PG ON Polled Temperature Sensor OT  Polled (°C) Command Name Hex Value
RS0/GPI0 © © O O O O osvyv Internal @ [0.00 CAPABILITY (19h) 20
RS1/GPI1 Q© 0 0 0 © 0O 5433V DST5LY (addr90h) @ 0.00 VOUT_MODE (20h) 40
Vor)RS2ZeP2 @ ©@ © | © | ©  © 12000v DS75LV (addr 92h) | @ |40.50 PMBUS_REVISION (98h) |11
RS3/GPI3 Q@ ©0 0 0 © 0O 332 DST5LY (addr 94h) @ 0.00 MFR_ID (98h) 4D
(lour) |RS4/GPI4 Q@ © O O O O 6204 DS75LV (addr 96h) | @ |0.00 MFR_MODEL (9Ah) 59
(Ipt1) | RSEIGPIS Q O O O O 0 15 MFR_FW_SERIAL(EORh) 0014
(IpH2) | RSBIGPIB Q@ © 0 © O 0 15 Miscelleneous MFR_LOCATION (8Ch)  |3130313031303130
(IpH3) |RSTIGPIT Q © 0 O O 0 15 COMM FAULT o MFR_DATE (9Dh) 3130313031203130
(Ipna) | RSEIGPIB O O O 0O 0|0 15 DATA FAULT o MFR_SERIAL (SEh) 3130313021203130
WwiRsscre @ @ @ @ @ O sarev FAULT_LOG_FULL 5
(nrRstocPiio | @ @ @ | © | © | © o012a LocK o Read ID
RS1/GPI11 @ © ©  © © | © Disabled EAULT INPUT o
RS12GPH2 @ @ © | ©  © | @ Disabled WATCHDOG INT o
RS13GPH3 @ © © © © | © Disabled CONTROLE ‘(REM) o
RsucPi: © © O[O | O O osea
. POR Has Not Occurred Read/Clear POR Read Device 1 Status 315665
(accurate loyr reporting) e
Fault Config Tab Read Clear Log
Margining Tab Read
Device 1- 80h to Operation(01h) for Channel 2 EV Kit Hardware
Save Log

Figure 9. MAX34451 EV Kit GUI (Status Tab)

File  Connection AutoPolling  GUlLeck Help Turn Auto Paolling On Clear Faults  Turn Power On | Power Status @ | Fault Status @

Sequencing " Sequencing Graph H Monitoring " PSENIGPO ” PWMIGPO " Fault Config H Margining ” Status " Data Log Graph ” Fault Log Dashboard " Fault Log " Pins ” Registers ” Manual [2C |
-
Voltage Graph Data Log Controls
= i =y LRsy Data Log Read DataLog OFf | Data Log Reset
58226V | NN 1RS0 — Poll Count
Select Data Voltage v
3304
52403V
MINAMAX Data
ValauIcs. 11ISy ars UL ISau Huliuis
46.587 device. Data Log Reset will reset software
variables only.
40,758V Device 1
Display Pin Name MIN (V) MAX (V)
34,835V [l |rsoicPio 0.040V 9704V
[l RsusPn 0504V | 55832V
g i (Vi) | Rszigr 0TTEV | 13.104V
[l rsaePR 3304V 3312V
23.280V —
[l Rs#iPe 0.000V | 0.000V
s (I§ur) | O |rssers 0000V |0.000V
(H1) | O |rserers 0.000v | 0.000V
116447 (Rr2) [ |RrsTiGRT 0.000v | 0.000V
(ki3)| O | msaers 0.000V | 0.000V
58V (IHHa) | B | Rsoreris 26840V | 55736V
(W) | O |rstoeeno 0.000¥  |0.000
v (e - R . R . e e In) | O Rsmisem o o
¥ Ran 4 [j L4 (] RS12/GPI12 Logic 0 Logic 0
== 0.002s 43343 B6.687s  130.032s 173.376s 216.721z 260.065: 303.41z 3467545 300.0PDs  433.443: 476.788: 520.132s .- 5 5
Usr - [  |Rrs13iGPH3 Logic 0 Logic 0
ime
g B S RS14/GPI4 0.000V  |0.000V
Save Datalog NOTE: Graph will display the latest 10,000 polled (accurate loyr reporting)
Addresses found- 34h C6h C8h “*  Clear Log
Slave Address changed to C6h
Slave Address changed to C8h EV Kit Hardware

v Savelog

Figure 10. MAX34451 EV Kit GUI (Data Log Graph Tab)
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Fault Log Dashboard Tab

The Fault Log Dashboard tab sheet (Figure 17) displays all 15 NV fault logs in table format. When the tab is selected,
the Overwrite and Fault Log are read. When the fault log is full, the Enable Overwrite can be checked to automatically
overwrite previous logs. The fault log depth can be adjusted with the Fault Log drop-down list. The Enable Overwrite
and Fault Log are read from bits in MFR_NV_LOG_CONFIG (D8h). To read all 15 fault logs, press the Read All Fault
Logs button. This command takes at least 10s to complete. For each channel within a fault log, the VOLTAGE/CURRENT
table shows the fault/warning status, minimum value, maximum value, and the last three black box readings. The
Temperature table shows the OT fault status, the peak value, and the last temperature reading. To clear or force the
fault log, press the Clear NV Fault Log or Force NV Fault Log buttons, respectively. These buttons write to a bit in
MFR_NV_LOG_CONFIG (D8h). The Dump Logs to File button saves all the fault log tables in a CSV file.

@MAX':“MST;( Kit Configuration Seftware o ) - o . '_ O X
File Connection AutoPolling GUlLock Help Turn Auto Polling Off  Clear Faults  Turn Power On | Power Status @ | Fault Status @
Sequencing Sequencing Graph Monitoring PSEN/GPO PWM/GPO Fault Config Margining Status Data Log Graph Fault Log Dashboard Fault Log Pins Registers Manual 12C
Fault Log 0 Voltage/Current Black Box Fault Logging
PinName Monitor UV OV/OC TON PG ON MN Peak T2 T T0
Log Not Valid RSOGPI0 |Votage @ @ | @ | © | © 0000V 0000V 0000V 0.000V |0.000V
RS1/GPI1 Votage @ @ © © © 0000V 0000V 0000V 0.000V 0.000V Enable Overwrite
RS2GP2 |Voltage | @ @ | © | © | © 0000V [0.000V [0.000vV |0.000V |0.000V e
Ui
Time Count Fault Log RS3IGPIZ3 Votage @ ©@ © © © 0000V 0000V 0000V 0.000V 0.000V Mf
0 0 RS4/GPH4 Votage @ | @ | @ | @ @ 0000V 0.000V 0000V 0.000V  0.000V
Day Hou Min Sec RSS5/GPIS Votage @ © © © © 0000V 0000V 0000V 0.000V 0000V
| OlR Dl ol 0 RSG/GPIE  |(Votage @ @ | @ | @ @ 0000V 0.000V |0.000V |0.000V |0.000V
| RS7T/GPI7T Voltage @ © ©  © © 0000V 0000V 0.000vV 0.000V 0.000V Read All Fault Logs
Temperature RS8/GPIS Votage @ @ (© | © | © [0.000v 0.000V 0000V 0.000V |0.000V Tt etion wil ik
Temperature Sensor OT Last (°C) Peak (‘C_| |RS9IGPIS  Voltage © © O ©O ©O 0000V 0000V 0000V 0.000V 0.000V 10 seconds to
e © 000 0.00 RS10/GPO Votage @ @ | @ @ @ 0000v 0000V 0000V |0.000V |0.000V complete
DST5LV (addr 90h) | @ |0.00 0.00 RS11/GPI11 Votage @ @ © © © 0000V 0000V 0000V |0.000V 0.000V Clear NV Fault Log
DSTSLV (addr 92n) | @ 10.00 0.00 RS12/GPI12 |Voltage | @ @ | @ | @ | @ 0.000vV [0.000vV |0.000vV |0.000V |0.000V Force NV Fault Log
DST5LV (addr 94h) | @ 0.00 0.00 RS13/GP13 Votage @ ©@ © © © 0000v 0000V 0000V 0.000V 0.000V B e
RS14/GPI14 (Votage @ @ | @ | @ @ 0.000vV 0.000V |0.000V (0.000V |0.000V
Fault Log 1 Voltage/Current Black Box Fault Logging
PinName Monitor UV OV/IOC TON PG ON MIN Peak T2 T TO
| Log Not Valid RSOGPI0 |Votage @ @ | @ | @ | © 0.000v 0.000V |0.000vV 0.000V |0.000V
RS1/GPIH Votage @ ©@ © © © 0000V 0000V 0000V 0.000V 0.000V
nAAA e LY _ ~ _ - M Annmad AAAME aanME aoanme L aoanma
PWMIGPO Tab Read Clear Log
Fault Config Tab Read
Margining Tab Read EV Kit Hardware
Save Log

Figure 11. MAX34451 EV Kit GUI (Fault Log Dashboard Tab)

Pins Tab
The Pins tab sheet is not used for ADPM12160 configurations.
Fault Log Tab

The Fault Log tab sheet (Figure 12) displays a single log in the NV fault log. To read the fault log, press the Read NV
Fault Log button and all 255 bytes from MFR_NV_FAULT_LOG (DCh) are displayed in the table. The fault log number
is displayed above the Read NV Fault Log button. To save the current fault log displayed in the table, press the Save
Log to File button and the table is saved as a CSV file.
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(@ MAX34451 EV Kit Configuration Software [m] X
File Connection AutoPelling GUlLock Help Turn Auto Polling Off Clear Faults  Tum Power On | Power Status @  Fault Status @
Sequencing Sequencing Graph Manitoring PSEN/GPO PWMWGPO Fault Config Margining Status Data Log Graph Fault Log Dashboard v g Pins Registers Manual 12C

Byte Parameter Hex Converted Value Log 0
0 00h/FAULT_LOG_INDEX 0000 |0 Read NV Fault Log
2 FAULT_LOG_COUNT 0000 O Save Log to File
4 MFR_TIME_COUNT 0000... |0
8 RESERVED (0000h) 0000  0000h
10 STATUS_CML/00Oh 0000 | 0000h
12 STATUS_WORD 0000  0000h
14 STATUS_V(I)OUT Pages 0/1 0000 | 0000h
16 STATUS_V()OUT Pages 2/3 0000  0000h
18 STATUS_V()OUT Pages 4/5 0000 | 0000h
20 STATUS_V(I)OUT Pages 6/7 0000  0000h
22 STATUS_V(I)OUT Pages 8/9 0000 | 0000h
24 STATUS_V(I)OUT Pages 10/11 0000  0000h
26 STATUS_V()OUT Pages 12/13 0000 | 0000h
28 STATUS_V(IYOUT Pages 14/15 0000  0000h
30 STATUS_MFR_SPECIFIC Pages 0/1 0000 | 0000h
32 STATUS_MFR_SPECIFIC Pages 2/3 0000  0000h
34 STATUS_MFR_SPECIFIC Pages 4/5 0000 | 0000h
36 STATUS_MFR_SPECIFIC Pages 6/7 0000  0000h
38 STATUS_MFR_SPECIFIC Pages 8/9 0000 | 0000h
40 STATUS_MFR_SPECIFIC Pages 10/11 0000  0000h
42 STATUS_MFR_SPECIFIC Pages 12/13 0000 | 0000h
44 STATUS_MFR_SPECIFIC Pages 14/15 0000  0000h

PWM/GPO Tab Read Clear Log

Fault Config Tab Read

Margining Tab Read EV Kit Hardware

Save Log

Figure 12. MAX34451 EV Kit GUI (Fault Log Tab)

Registers Tab

The Registers tab sheet (Figure 13) displays all the PMBus commands and their current data. To read the registers,
select a page in the top drop-down list and all the PMBus commands valid for that page are automatically read. The
commands that are not valid for that page are grayed out. Press the Read All button to read the registers again. To write
to a command, enter the hex value in the cell and click another cell or press Enter on the keyboard. The CRC of all three
memory arrays in the module can be read by pressing the Read CRC of All Memory Arrays button, which reads/writes
to the MFR_CRC (FEh) command. The current register configuration can be saved to main flash by pressing the Save
To Main Flash button, which sends the STORE_DEFAULT_ALL (11h) command. The configuration can also be saved
to BACKUP flash by pressing the Save To Back Up Flash button, which reads/writes to the MFR_STORE_ALL (EEh)
command. To return the module to the configuration in MAIN flash, press the Restore From Main Flash button, which
sends the RESTORE_DEFAULT_ALL (12h) command. The module can also be returned to the configuration stored in
BACKUP flash by pressing the Restore From Back Up Flash button to read/write to the MFR_RESTORE_ALL (EFh)
command. To reset the module, press the Soft Reset button to write to a bit in MFR_MODE (D1h). The Command
Description shows the bitmap for selected PMBus commands. Select the command in the drop-down list and the table
below it shows a description of each bit for that command (Figure 13).
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MAX34451 EV Kit Configuration Software = [m] X
File  Connection AutoPolling GUlLock Help Turn Auto Polling Off  Clear Faults  Turn Power On | Power Status @ | Fault Status @
: Sequencing Sequencing Graph Monitoring PSEN/GPO PWM/GPO Fault Config Margining Status Data Log Graph Fault Log Dashboard Fault Log Pins Registers Manual 12C |

Code Command Name Type Hex Value Read All PAGE 0 - RSO
01th  OPERATION Read/Write |00
02h | ON_OFF_CONFIG ReadWrite |16 Read CRC Flash Commands
10h  WRITE_PROTECT Read/Write |00 Read CRC of All Memory Arrays Save To Main Flash Soft Reset
19h  CAPABILITY Read Only 20 Flash Main . Save To Back Up Flash LOCK
20h VOUT_MODE Read Only |40
_ ‘y Flash BACKUP  — Restore From Main Flash Register Dump

25h  VOUT_MARGIN_HIGH Read/Write 0000 RAM . Restore From Back Up Flash

26h  VOUT_MARGIN_LOW Read/\Write |0000

2Ah  VOUT_SCALE_MONITOR Read/Write 0CCC Command Description

38h  |IOUT_CAL_GAIN Read/Write |003C ON_OFF_CONFIG (02h)

40h  VOUT_OV_FAULT_LIMIT Read/Write 0659 Bit# Bit Description

42h  VOUT_OV_WARN_LIMIT Read/Write |05DC 7.6 |Reserved

5 | OPERATION/CONTROL: 0: AND. 1: OR
4

43h |VOUT_UV_WARN LIMT _ |Read/Write |03E8 Use CONTROLIOPERATION to Tum on

44h  VOUT_UV_FAULT_LIMIT Read/Write |036B 3 | OPERATION Command Enable
46h  IOUT_OC_FAULT_LIMIT Read/Write 7FFF 2 CONTROL 0/ enable ___ —
4 1OUT OC WARN LT Readie TFFF I CoNTRaL o1 ol oAk L e
4Fh  OT_FAULT_LIMIT Read/Write 0000
5th  OT_WARN_LIMIT Read/Write 0000
5Eh POWER_GOOD_ON Read/Write 047E
5Fh | POWER_GOOD_OFF Read/\Write |0465
60h  TON_DELAY Read/Write 0000
62h | TON_MAX_FAULT_LIMIT Read/Write |01F4
: 64h  TOFF_DELAY Read/Write 0019
l Fault Config Tab Read Clear Log
Margining Tab Read
Read All Registers Complete | EV Kit Hardware

Save Log

Figure 13. MAX34451 EV Kit GUI (Registers Tab)

Manual I12C Tab

The Manual I12C tab (Figure 14) allows the user to read/write data from/to the module(s) connected onto the PMBus.
Before starting to communicate with the module using this tab, make sure to enter the correct target address in the
Software Target Address field and click Change.

The One and Two Byte Operations section allows the user to read or write data to the module. The Addr field
corresponds to the hex code of the PMBus command register to which the data is being written. Both the 1-Byte and 2-
Byte subsections allow the user to view as much as three read/write operation. The Manual 2-Wire Control enables the
PMBus protocol to manually send read or write commands to the module. The Manual 2-Wire Control should not be
used if the bus is configured for a timeout. The Bitwise Read/Write section allows the user to read or write individual bits
in the data field of a command register.
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(@) MAX34451 EV Kit Configuration Software (m] X
File Connection AutoPolling GUilock Help Turn Auto Polling Off Clear Faults  Tum Power On | Power Status @  Fault Status @
Sequencing Sequencing Graph Manitoring PSEN/GPO PWMWGPO Fault Config Margining Status Data Log Graph Fault Log Dashboard Fault Log Pins Registers Manual 12
Set 12C Software Slave Address Page Mode

Software Slave Address: A0 2 h | Change Addr Data
This is the address that the software uses to communicate 00h | 0 [ h Starting
0ih [0 &lp Address Read
One and Two Byte Operations - —
Addr Data Operation 02h (05 h il L e
0En|0Eh Read 1Byte Write 1 Byte 03h |0 [$/h  Starting Hoal
0Elh [0 Eh Read 1Byte  Write 1B . odess
Hh e yte yte 04h 0 2 h 0 = Write*
0 h|0Eh Read 1 Byte Write 1 Byte 05h 0= n
06h = *Waits EEPROM Wr Time
Start Data 2-Byte 0Fh below after Page Write.
Addr MSB LSB Operation 07h 0= h
02 h 0% h 0% h Read2Byte Wirite2Byte
0% h 02h 02h Read2Byte Wite2Byte MemoryFill
0-h 0Z%h 0:n Read2Byte Wrie2Byte Starting Address: 0 < h
0 Fill
Manual 2-Wire Control Slop Address : h
= Data 05ih
EEPROM Wr Time: 25 3 ms Change
Send Write Send Read
Bitwise Read/Write
0 h Send Byte  Read w/ACK 8
|l 0z h  SendByte ReadwMNACK i Data Head
| = Send Byte %h 000 /0(0D 0 00 Wiite
Stop Reset Bus All's Al1s Invert
Note: DO NOT use these manual controls if there is a bus
|| timeout

Fault Config Tab Read Clear Log

Margining Tab Read

Read All Registers Complete EV Kit Hardware

| Save Log

Figure 14. MAX34451 EV Kit GUI (Manual I°C Tab)

Multiple Modules

The GUI has the ability to display data for up to four devices. If multiple target addresses are detected, the Number of
Devices option in the Connection menu allows the user to choose how many devices to display. To choose the order of
devices, select the appropriate target address in the DeviceX Target Address options. Most tabs have separate tables
and controls for each device. The Fault Log Dashboard, Fault Log, and Register tabs all have a drop-down list to select

the device to read/write if the number of devices is greater

Ordering Information

than one.

PART NUMBER TYPE DESCRIPTION
EVAL-ADPM12160-1 One ADPM12160CMLZCH module is installed, active high
EVAL-ADPM12160-2 EV board Two ADPM12160CMLZCH modules are installed, active high
EVAL-ADPM12160-3 Three ADPM12160CMLZCH modules are installed, active high
EVAL-ADPM12160-4 Four ADPM12160CMLZCH modules are installed, active high
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EVAL-ADPM12160

EVAL-ADPM12160 Bill of Materials

REF DES
MANUFACTU
EVAL- EVAL- EVAL- EVAL- MFR PART # RER VALUE DESCRIPTION
ADPM12160-4 | ADPM12160-3 | ADPM12160-2 | ADPM12160-1
C7,C8, C10,
C16, C61, C62,
C64, C80, C16, C62, C64,
€209, C210, C80, C209, €209, C210,
C212, C218- c210, C212, C212, C218- NICHICON
€220, C222, €218-C220, €220, C222, €219, G220, CORPORATI CAP ALUM ELECT 47uF 100V 20%
Cc228 C222,C228 C228 C222,C228 UUX2A470MNL1GS ON 47UF 10X10mm AEC-Q200
C41- C44, Co1,
€92, Co7-
C110, C112-
C116, C120-
C139, C141- C120-C139,
C145, C149- C141-C145,
C168, C170- C149-C168, C149- C168,
C174, C178- C170-C174, C170-C174,
€197, C199- C178-C197, C178-C197, C178-C197,
203 C199-C203 C199-C203 C199-C203 GRM32ER71E226KE15K | MURATA 22UF CAP CER 22UF 25V 10% X7R 1210
C15, C65, C66,
C77,CT8,
c216, C217, c216, C217,
C€223-C225, €223-C225,
C€231-C235, C€231-C235, C231-C235, CAP; SMT (1210); 2.2UF; 10%; 100V
C240-C244 C240-C244 C240-C244 C240-C244 GRM32ER72A225KA35 MURATA 2.2UF X7R; CERAMIC
C2-C4, C18- C18-C20, C52-
C20,C52-C54, | C54,C93,C95, | C52-C54, C93, CAP; SMT (0603); 100PF; 5%; 50V;
C93,C95,C96 | C96 C95, C96 C93,C95,C96 | COB03C101J5GAC KEMET 100PF COG; CERAMIC
C21-C23, C30,
C32,034,C75, | C22,C23,C32, | C23,C34,CT5, CAP; SMD; 470UF; 20%; 16V;
css C34,C75,C88 | C88 C75, C88 16SVPE470M PANASONIC | 470UF POLYMER ALUMINUM
C245, C248,
C251, C254, C245, C251, C245, C254, CAP; SMT (0603); 1UF; 10%; 25V;
ca57 C254, G257 ca57 €245, G257 GCM188R71E105KAG4 MURATA 1UF X7R; CERAMIC
CAP; SMT (0805); 4.7UF; 10%; 16V;
C246 C246 C246 C246 GRM21BR71C475KAT3 MURATA 4.7UF X7R; CERAMIC
C249, C252, C252, C255, CAP; SMD; 0603; 0.015UF; 10%; 50V;
C255, C258 C258 C255, C258 c258 C0603C153K5RAC KEMET 0.015UF | X7R; CERAMIC
CAP CER 1uF 25V 10% X7R 0805
C46-C48,C85 | C47,C48,C85 | C48,C85 c85 GCM21BR71E105KAS6L MURATA 1UF AEC-Q200
C49-C51,C84 | C50,C51,C84 | C51,C84 c84 TAJB106KO16RNJ AVX 10UF CAP TANT 10uF 16V 10% 3528-20
DIODE; TVS; SMC (DO-214AB);
D1, D2 D1, D2 D2 D2 5.0SMDJ58A BOURNS 58V VRM=58V; IPP=53.5A
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EVAL-ADPM12160

REF DES
MANUFACTU
EVAL- EVAL- EVAL- EVAL- MFR PART # RER VALUE DESCRIPTION
ADPM12160-4 ADPM12160-3 ADPM12160-2 ADPM12160-1
LGL29K- DIODE; LED; SMARTLED; GREEN;
DS1 DS1 DS1 Ds1 LGL29K-G2J1-24-Z OSRAM G2J1-24-Z SMT; PIV=1.7V; IF=0.02A
TEST POINT; PIN DIA=0.125IN;
TOTAL LENGTH=0.445IN; BOARD
HOLE=0.063IN; ORANGE;
PHOSPHOR BRONZE WIRE SILVER
EN — — — 5013 KEYSTONE 5013 PLATE FINISH
J1, J5, J6, J8,
J9, J11, J13, J6, J9, J13,
J1,48-J9, J11, J15, J16, J21- J16, J22-J25, J23-J25, J30-
J13-J17, J19- J26, J28-J34, J29-J34, J42- J34, 442, J44, PECO02SA CONN-PCB 2.54MM HEADER SINGLE
J34, J42-J46 J42-J46 J46 J45 PEC02SAAN SULLINS AN STR 2POS
CONNECTOR; MALE; THROUGH
J2,J10, J12, PECO3SA HOLE; BREAKAWAY HEADER,;
Ja1 J10, J12, J41 J12, J41 Ja1 PECO03SAAN SULLINS AN STRAIGHT; 3PINS
CONNECTOR; MALE; THROUGH
PECO5SA HOLE; BREAKAWAY; STRAIGHT;
J18 J18 J18 J18 PECO5SAAN SULLINS AN 5PINS
CONNECTOR; MALE; THROUGH
PECO04DA HOLE; BREAKAWAY; STRAIGHT;
J35 J35 J35 J35 PEC04DAAN SULLINS AN 8PINS
98414-
G06- CON; MALE; STRAIGHT; TH; 12P;
Jar Jar Ja7 Ja7 98414-G06-12ULF AMPHENOL 12ULF SHROUDED HEADER; 650V; 2A
JMP2-JMP4, JMP3, JMP6, INTERNATIO
JMP6, JMP9- JMP11, NAL CONNECTOR BUSS STAPLE; TOTAL
JMP12, JMP12, HYDRAULICS LENGTH=0.565; TIN; BODY = BRASS
JMP1-JMP24 JMP15-JMP24 JMP17-JMP24 JMP19-JMP24 B2A PCB INC B2A PCB COPPER; TIN PLATED
ADPM121
MODULE1- MODULE2- MODULES, ANALOG 60CMLZC 600W, QUARTERBRICK POWER
MODULE4 MODULE4 MODULE4 MODULE4 ADPM12160CMLZCH DEVICES H MODULE, ACTIVE HIGH
CINCH
CONNECTIVI
TY 131-3701- CONN-PCB COAX SMB JACK RF
OUT1-0UT4 OUT2-0UT4 OuUT3, OUT4 ouT4 131-3701-261 SOLUTIONS 261 VERTICAL PCMNT GOLD
R1,R3, R4,
R6, R11, R19, R19, R21, R22,
R21, R22, R24, R24, R29, R34,
R29, R34, R36, R36, R37, R39, R34, R36, R37,
R37, R39, R44, R44, R47, R39, R44, R47,
R47, R107, R107, R109, R107, R109, R47, R107,
R109, R110, R110, R112, R110, R112, R109, R110,
R112, R120, R120, R133- R120, R133- R112, R120, RES SMD 0 Ohm JUMPER 1/10W
R133-R135 R135 R135 R133-R135 RC0603JR-070RL YAGEO 0 0603
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EVAL-ADPM12160

REF DES
MANUFACTU
EVAL- EVAL- EVAL- EVAL- MFR PART # RER VALUE DESCRIPTION
ADPM12160-4 | ADPM12160-3 | ADPM12160-2 | ADPM12160-1
R8-R10, R26-
R28, R41-R43, | R26-R28, R41- | R41-R43,
R114, R115, R43, R114, R114, R115, R114, R115, VISHAY RES; SMT (0603); 49.9; 1%; +/-
R118 R115, R118 R118 R118 CRCWO0B0349R9FK DALE 49.9 100PPM/DEGC; 0.1000W
R53-R55, R57-
R59, R61-R63, | R54, R55, R58,
R77-R85, R92, | R59, R62, R63,
R94-R96, R99, | R78, R79, R81,
R101, R102, R82, R84, R85,
R121, R125, R92, R94-R96, | R55, R59, R63,
R126, R128, R99, R101, R79, R82, R85,
R129, R131, R102, R121, R92, R94-R96,
R132, R138, R128, R129, R99, R101,
R139, R142, R131, R132, R102, R121, R92, R94-R96,
R143, R146, R142, R143, R131, R132, R99, R101,
R147, R150, R146, R147, R146, R147, R102, R121, RES; SMT (0603); 10; 1%; +/-
R151 R150, R151 R150, R151 R150, R151 CRCW060310ROFK VISHAY 10 100PPM/DEGC; 0.1000W
R65-R67, R69-
R71, R73-R75,
R91, R97, R69-R71, R73-
R104, R122, R75, R91, R97, | R73-R75, R91,
R171, R173, R104, R122, R97, R104, R91, R97, RES; SMD; 3921; CURRENT
R175 R173, R175 R122, R175 R104, R122 WSL3921L5000FEA VISHAY 0.0005 SENSING; 0.0005; 1%; METAL STRIP
RES; SMT (0603); 35.7K; 1%; +/-
R113 R113 R113 R113 ERJ-3EKF3572 PANASONIC | 35.7K 100PPM/DEGC; 0.1000W
RES; SMT (0603); 59K; 1%; +/-
R136 R136 R136 R136 ERJ-3EKF5902 PANASONIC | 59K 100PPM/DEGC; 0.1000W
RES; SMT (0603); 267K; 1%; +/-
R137 R137 R137 R137 CRCWO0603267KFK VISHAY 267K 100PPM/DEGC; 0.1000W
R140, R144, R144, R148, RES; SMT (0603); 499; 1%; +/-
R148, R152 R152 R148, R152 R152 RK73H1J4990F T KOA 499 100PPM/DEGC; 0.1000W
RES; SMT (0603); 21K; 1%; +/-
R25 R25 — — CRCW060321KOFK VISHAY 21K 100PPM/DEGC; 0.1000W
RES SMD 28K Ohm 1% 1/10W 0603
R40 R40 R40 — CRCW060328KOFKEA VISHAY 28K AEC-Q200
VISHAY RES; SMT (0603); 15K; 1%; +/-
R7 — — — CRCW060315KO0FK DALE 15K 100PPM/DEGC; 0.1000W
RES SMD 1K Ohm 1% 3/4W 1206
R89, R90 R89, R90 R89, R90 R89, R90 CRCW12061KOOFKEAHP | VISHAY 1K AEC-Q200 PULSE PROOF
SWITCH; DPDT; THROUGH HOLE;
20V; 0.4VA; GT SERIES; SEALED
ULTRAMINIATURE TOGGLE
SWITCH; RCOIL= 0.05 OHM;
GT21MCB | RINSULATION=10G OHM; C&K
SW1-SW4 SW2-SW4 SW3, SW4 Sw4 GT21MCBE Cc&K E COMPONENTS
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EVAL-ADPM12160

REF DES
MANUFACTU
EVAL- EVAL- EVAL- EVAL- MFR PART # RER VALUE DESCRIPTION
ADPM12160-4 | ADPM12160-3 | ADPM12160-2 | ADPM12160-1
IC; 4V TO 40V; 0.1A; ULTRA-LOW
ANALOG ADPL4400 | QUIESCENT CURRENT; LINEAR
U1 U1 U1 U1 ADPL44001AZT+T DEVICES 1AZT+T REGULATOR
IC; AMP; 76V PRECISION; HIGH-
ANALOG MAX40010 | VOLTAGE; CURRENT-SENSE
U2-Us U3-Us U4, U5 us MAX40010FAUT+ DEVICES FAUT+ AMPLIFIER; GAIN=50V/V; SOT23-6
ANALOG
PCB PCB PCB PCB EVAL-ADPM12160 DEVICES PCB PCB: 6 LAYERS, 20Z THICKNESS

Components in the following table are not installed:

REF DES

EVAL-ADPM12160-4

EVAL-ADPM12160-3

EVAL-ADPM12160-2

EVAL-ADPM12160-1

DESCRIPTION

C1, C17, C45, C94, C247,
C250, C253, C256

C1-C4, C17, C45, C94,
C247-C250, C253, C256

C1-C4, C17-C20, C45, C94,
C247-C253, C256

C1-C4, C17-C20, C45, C52-
C54, C94, C247-C256

CAP; SMT (0603)

C5, C6, C9, C63, C81, C82,
C205-C208, C211, C221

C5-C10, Ce61, C63, C81,
C82, C205-C208, C211,
Cc221

C5-C10, C16, C61-C64,
C80-C82, C205-C208,
C211, C221

C5-C10, C16, C61-C64,
C80-C82, C205-C212,
C218, C221

CAP; SMT (10x10mm)

C11-C14, C37, C39, C79,
C111, C117-C119, C140,

C146-C148, C169, C175-

C177, C198, C204, C213-
C215, C226, C227, C229,
C230, C236-C239

C11-C15, C37, C39, C41-
C44, Ce5, C66, C77-C79,
C91, €92, C97-C119, C140,
C146-C148, C169, C175-
C177, C198, C204, C213-
C215, C226, C227, C229,
€230, C236-C239

C11-C15, C37, C39, C41-
C44, Ce5, Ce6, C77-CT79,

C91, C92, C97-C148, C169,

C175-C177, C198, C204,
C213-C217, C223-C227,
C229, C230, C236-C239

C11-C15, C37, C39, C41-
C44, C65, C66, C77-C79,
C91, C92, C97-C177, C198,
C204, C213-C217, C223-
C227, C229-C239

CAP; SMT (1210)

C24-C29, C31, C33, C35,
C36, C38, C40, C55-C60,
C67-C74, C76, C83, C86,

C21, C24-C31, C33, C35,
C36, C38, C40, C55-C60,
C67-C74, C76, C83, C86,

C21, C22, C24-C33, C35,
C36, C38, C40, C55-C60,
C67-C74, C76, C83, C86,

C21-C36, C38, C40, C55-
C60, C67-C74, C76, C83,

IN1_RIPPLE--IN4_RIPPLE-

IN1_RIPPLE--IN4_RIPPLE-

IN1_RIPPLE--IN4_RIPPLE-

IN1_RIPPLE--IN4_RIPPLE-

C87, C89, C90 C87, C89, C90 C87, C89, C90 C8g, C87, C89, C90 CAP; SMD (CASE_F12)

— C46 C46, C47 C46-C48 CAP; SMT (0805)

— C49 C49, C50 C49-C51 CAP; SMT (3528)

— — D1 D1 TVS DIODE; SMC (DO-214AB)
IN1_RIPPLE+- EN, IN1_RIPPLE+- EN, IN1_RIPPLE+- EN, IN1_RIPPLE+-

IN4_RIPPLE+, IN4_RIPPLE+, IN4_RIPPLE+, IN4_RIPPLE+,

TEST POINT; PIN DIA=0.125IN

J3, J4,J7, J14, 417, J19,
J20, J27

J1,J3-J5, J7, J8, J11, J14,
J15, J17, J19-J21, J26-J28

J1,J3-J9, J11, J13-J17,
J19-J22, J26-J29, J43, J46

CONNECTOR; 2PINS

— J2 J2,J10 J2,J10, J12 CONNECTOR; 3PINS
JMP1, JMP2, JMP4, JMP5,
JMP1, JMP5, JMP7, JMP8, JMP7-JMP10, JMP13-
— JMP13, JMP14 JMP16 JMP1-JMP18 CONNECTOR

MODULE1

MODULE1, MODULE2

MODULE1-MODULE3

QUARTERBRICK POWER MODULE
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EVAL-ADPM12160

REF DES

EVAL-ADPM12160-4

EVAL-ADPM12160-3

EVAL-ADPM12160-2

EVAL-ADPM12160-1

DESCRIPTION

ouT1

OuUT1, OUT2

OUT1-0UT3

CONN-PCB COAX SMB JACK RF VERTICAL

R68, R72, R76, R93, R103,
R172, R174, R176

R65-R68, R72, R76, R93,
R103, R171, R172, R174,
R176

R65-R72, R76, R93, R103,
R171-R174, R176

R65-R76, R93, R103, R171-
R176

RESISTOR; SMT (3921)

R2, R5, R12-R18, R20,

R23, R30-R33, R35, R38,
R45, R46, R48-R52, R56,
R60, R64, R86-R88, R98,
R100, R105, R106, R108,
R111, R116, R117, R119,
R123, R124, R127, R130,
R141, R145, R149, R153

R1-R18, R20, R23, R30-
R33, R35, R38, R45, R46,
R48-R53, R56, R57, R60,
R61, R64, R77, R80, R83,
R86-R88, R98, R100, R105,
R106, R108, R111, R116,
R117, R119, R123-R127,
R130, R138, R139-R141,
R145, R149, R153

R1-R33, R35, R38, R45,
R46, R48-R54, R56-R58,
R60-R62, R64, R77, R78,
R80, R81, R83, R84, R86-
R88, R98, R100, R105,
R106, R108, R111, R116,
R117, R119, R123-R130,
R138, R139, R140-R145,
R149, R153

R1-R46, R48-R64, R77-
R88, R98, R100, R105,
R106, R108, R111, R116,
R117, R119, R123-R132,
R138-R149, R153

RES; SMT (0603)

SWi1

SW1, SW2

SW1-SW3

SWITCH, DPDT

u2

U2, U3

U2-U4

IC; SOT-23
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EVAL-ADPM12160

EVAL-ADPM12160 Schematics
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EVAL-ADPM12160 Board PCB Layouts
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EVAL-ADPM12160 PCB Layouts (continued)

EVAL-ADPM12160 PCB Layout—Top
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EVAL-ADPM12160 PCB Layouts (continued)
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EVAL-ADPM12160 PCB Layouts (continued)
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EVAL-ADPM12160 PCB Layouts (continued)
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EVAL-ADPM12160 PCB Layouts (continued)
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EVAL-ADPM12160 PCB Layouts (continued)

EVAL-ADPM12160 PCB Layout—Bottom
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EVAL-ADPM12160 PCB Layouts (continued)
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Notes

ALL INFORMATION CONTAINED HEREIN IS PROVIDED “AS IS” WITHOUT REPRESENTATION OR WARRANTY. NO RESPONSIBILITY IS
ASSUMED BY ANALOG DEVICES FOR ITS USE, NOR FOR ANY INFRINGEMENTS OF PATENTS OR OTHER RIGHTS OF THIRD PARTIES THAT
MAY RESULT FROM ITS USE. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. NO LICENSE, EITHER EXPRESSED OR
IMPLIED, IS GRANTED UNDER ANY ADI PATENT RIGHT, COPYRIGHT, MASK WORK RIGHT, OR ANY OTHER ADI INTELLECTUAL PROPERTY
RIGHT RELATING TO ANY COMBINATION, MACHINE, OR PROCESS, IN WHICH ADI PRODUCTS OR SERVICES ARE USED. TRADEMARKS AND
REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. ALL ANALOG DEVICES PRODUCTS CONTAINED HEREIN
ARE SUBJECT TO RELEASE AND AVAILABILITY.
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