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Power Management.

Defined.

POWER
made simple.

Open-source SCPI/Web control for NEVO+ Digital Output Modules (PMBus).

The NEVO+ series user manual has been prepared by the Vox Power design team to assist qualified engineers in correctly
implementing the product and to achieve the best reliability and performance possible.

All specifications are believed to be correct at time of publishing. Vox Power Ltd reserves the right to make changes to any of its products and to change or improve any part of the
specification, electrical or mechanical design or manufacturing process without notice. Vox Power Ltd does not assume any liability arising out of the use or application of any of its products
and of any information to the maximum extent permitted by law. No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or
by any products of Vox Power Ltd. VOX POWER LTD DISCLAIMS ALL WARRANTIES AND REPRESENTATIONS OF ANY KIND WHETHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
IMPLIED WARRANTIES OF SUITABILITY, FITNESS FOR PURPOSE, MERCHANTABILITY AND NONINFRINGEMENT.

Please consult your local distributor or Vox Power directly to ensure that you have the latest revision before using the product and refer to the latest relevant user manual for further information
relating to the use of the product. Vox Power Ltd products are not intended for use in connection with life support systems, human implantations, nuclear facilities or systems, aircraft,
spacecraft, military or naval missile, ground support or control equipment used for the purpose of guidance navigation or direction of any aircraft, spacecraft or military or naval missile or any
other application where product failure could lead to loss of life or catastrophic property damage. The user will hold Vox Power Ltd harmless from any loss, cost or damage resulting from its
breach of these provisions.

The development kit and accompanying source code are provided solely as reference materials to assist customers in the evaluation and development of applications using Vox Power
digitally enabled output modules. They are supplied “as is” and are intended for development, testing, and demonstration purposes only. Final system design, validation, compliance, safety
qualification, and performance verification remain the sole responsibility of the customer. Vox Power makes no representations or warranties, express or implied, regarding the suitability,
reliability, completeness, or fitness of the development kit or reference software for any particular application or end use. Vox Power does not warrant that the development kit or source
code will operate error-free or meet specific performance requirements, and shall not be liable for any damages, losses, or claims arising from their use, including but not limited to direct,
indirect, incidental, or consequential damages. Customers are responsible for ensuring that their final implementation complies with all applicable regulatory, safety, and system requirements.

The NEVO digital DevKit is designed to simplify control and monitoring of up to 8 channels of fully isolated NEVO digitally controlled output modules.
By utilising the DevKit, customers can significantly reduce development time of custom digital power supply solutions. The DevKit includes WiFi
and USBTMC communication interfaces, a SCPI language interpreter and direct PMBUS interface that operate with the Virtual Instrument Software
Architecture (VISA) ora REST APl. There is also a web based virtual instrument demonstration with websocket communications. The DevKit hardware
and software is open sourced and can be modified to suit any application. The hardware can be expanded using Mikroe plug in boards to implement
several other communication protocols such as CANBUS, MODBUS, DALI, DMX and many more.
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J1-18: 8-way signals connectors to NEVO digital OP module signals
J1a - J8a: 6-way breakout connector for analog signals & bias power.
J9 - J10: 12-way connectors to NEVO chassis signals.

J9a - J10a: 12-way breakout connectors for chassis signals.
ESP32TinyS3 socket.

LED indicator.

BOOT button.

RESET button.

Mikroe expansion socket.
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VPELECTRONIQUE

With the power off, connect all digital OP modules to the DevKit digital interface. Connect the NEVO chassis
signals to the DevKit. Once all connections are made the power can be switched on.

At powerup the DevKit will scan all NEVO slots to identify the modules. The LED will be red during this process
and output modules may turn off momentarily.

If modules have identical SMBus addresses the duplicate addresses are automatically changed to ensure all
modules have unique addresses.

Note the new SMBus addresses are not automatically stored in Non-Volatile Memory (NVM) and a power cycle
will reset the addresses to their original values.

After the scan has completed, the PC communications systems (USB, WiFi, etc) are started, the LED will turn
green, and you can communicate with the PSU.

You can connect a PC to the DevKit via USB or WiFi. Note that the WiFi and USB interfaces are disabled until the
NEVO PSU scan has been completed and the LED turns green.

2.2.1 USB connection

To connect via USB simply plug a USBC cable from the DevKit to a PC and power on the PSU.

Your PC device manager should automatically show a USBTMC device called "USB test and Measurement
Device (IVI)”

22.1.1  Sending SCPI command's (VISA:USBTMC)

To communicate to the device, you must install VISA software. The IOLibrariesSuite from Keysight is
recommended.

Once VISA is installed, open “Connection Expert”and the device should be automatically visible under the USB
interface.

AN KEVSIGHT Keysight Connection Expert 2024 £ 2?2 - 0O X
Instruments =~ PXI/AXIe Chassis
My Instruments +Add & = Y Details for Vox Power ||OP3D|OP3D]||]|
! e ; oy &= @
W GPIB-USB (GPIBO
= ¢ @ x @ =
<Unknown Model>, <Unknown Man.. Check Edit Remove Interactive IO Monitor Command Benchvue web Ul Soft Front
GPIBO::2::INSTR = 10 Panel
60504
X Manufacturer: Vox Power
34970A, HEWLETT-PACKARD i
\z" GPIBO::12::INSTR Model: [10P3D|OP3D]|[]
349704 Serial Number: |12544B080000| 25448080000 |||
: 01.00.02|01.00.01
) 68138, HEWLETT-PACKARD Firmware Version: || | 1
e GPIBO::5::INSTR

68138
Connection Strings

WP960XL, *IDN LECROY
GPIBO::10::INSTR

7

VISA Address Aliases SICL Address

PO' USBO0::0xCAFE::0x4000::0123456789ABCDEF::0::INSTR EII usb0[51966::16384::0123456789ABCDEF::0]

™ LAN (TCPIPO)

[10P3D]]]||, Vox Power
192.168.4.1
NEVO_TCPIP

|

Installed IVI Drivers &% Update
v COM (ASRL11)

' COM (ASRL13)

v USB (USBO)

||OP3D|OP3D|]|]|, WVox Power
USBO::0xCAFE::0x4000::0123456789AB ..

|

Remote 10 Server Off  32-Bit Keysight VISA is Primary  Version: 21.1.17.0

To send SCPI commands, right click the device and select “Send commands to this instrument”.
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2.2.2  WiFi connection

Once the NEVO PSU is powered the DevKit will start a WiFi access point called VOXPOWER SOFTAP.
Scan for this with your PC WiFi adapter and connect to the access point. The DevKit can now be accessed for

web demo, TCPIP VISA interface or REST APl on the address NEVO_APlocal (or IP address 192.168.4.1). Note that
NEVO_APlocal will only work if mDNS is enabled on the PC.

22217  Sending SCPI command’s (VISA:TCPIP)

To setup TCPIP communications you must install VISA software. The IOLibrariesSuite from Keysight is
recommended.

Once VISA is installed, open “Connection Expert’, right click the LAN (TCPIPO) interface and select "Add
instrument”. Select the “Enter address”tab, setup as shown below and click OK.

Add a LAN device x

Select from List Enter Address

Set LAN Address:

Hostname or IP Address: nevo_ap.local

TCPIP Interface ID: TCPIPO =

Set Protocol:

Instrument (VxI-11) Remote Name: insto
HISLIP Remote Name: hislipo Credential:
(@) Socket Port Mumber: 5025 Credential:

Verify Connection:

| Allow *IDN Query

Test This VISA Address

View Web Page:

Instrument Web Interface...

OK Cancel

The device should now appear under the LAN interface as shown below.

' LAN (TCPIPO) H

||OP3D|OP3D| |||, Vox Power

192.168.4.1
NEVO_TCPIP

To send SCPI commands, right click the device and select “Send commands to this instrument”.

2222  Sending SCPl command's (REST-API)

To communicate via the REST APl you must install a REST browser extension such as RESTMAN or other REST
software. RESTMAN is available for most browsers in the relevant browser extensions websites. This example
will use chrome browser.
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# ResthMan

C M £} RestMan

Enter this address

Press to send
SCPI commnad

STATUS TIME SIZE TYPE
200 0K 253.10ms 2bytes text/plain
v Headers
Body Sﬁlect RAYY Response ??!EUBODY

FORM RAW BODY HEADERS

Response wil be
here

Enter SCPI
command here

Select PLAN [ Select TEAN )
JSON  xmL [N JSON XML  HTMLPREVIEW | PLAIN |

v0.8.0. Made by . MIT License vZ.
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2223  Web instrument demo
The web instrument demo can be accessed when connected to the DevKit via WiFi. To access the demo, open

a browser and enter NEVO_APlocal or 192.168.4.1.
The demo gives a virtual instrument and datalogger for each channel connected to the DevKit.

Each instrument channel can be switched between Instrument mode and Battery charger mode using the

mode button at the bottom of the card.

e VoxPower V22

& 5> C @ ANotsecure 192.1684.1/% Q ¢« U = O
g Instrument Data Logger Coming Soon
N voxepower
1 OP1D 2 oP1D 3 oPD 4 OP1D
26230170007 26230170009 26230170010 26230170008
READINGS READINGS READINGS READINGS
-8.53 5.8l C.88 5.e1
8.88 -@.81 8.83 B.82
@.8 -8.1 8.1 6.1
33.48 36.0e 37.82 34.83
SETTINGS SETTINGS SETTINGS SETTINGS
VSET v veer [ so0 |v VSET v VSET v
DROOP it DROOP R DROCR |I| R oRooe [ 0 |me
e ey M e A
w 450 |v w250 |v w v w v
= — P
—eai— e =)
TEMP COMM TEMP COMM TEMP COMM TEMP COMM
zone [ 254 zone [ 254 ZONE zone [ 254
= .
HIW: 01.00.04 HIN: 01.00.04 HW: 01.00.04 HW: 01.00.04
SENSE: | STORE SENSE:
INT NVM INT

__ﬁ

ﬁ
|

H

2
alll
=)

)
|

T s T

Coming Soon

Instrument  Data Logger

\v VOXPOWER

Channel 3—OP3D (S/N: 25448080000)

_ Channel 4—OP3D (S: 25448080000)
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The image below describes the features of a virtual instrument channel,

VPELECTRONIQUE

1 i
Rumber 26230170007

READINGS
5 . 91 Li\lfe readings of
0.02 Vo tap%e;([é:rugent.
0.1 Temperature
33.25
SETTINGS

500 |v HSet the voltage Ievel)
0 mR 4(Set the droop Ievel]
Over voltage Set the over voltage
550 (v warning level ]
Under voltage Set the under voltage
450 v \—[ warning level
150 |mS Set the turn on time
warning time
: 28.75 |A Set the over current
level
Over temperature Communications
indicator error indicator
ZONE 254 |——{Setthe PMBus Zone)
Set the SMBus
w0 |10 ]

HW 01.00.04 ————(Hardware revision )

Sensing control

Device on/off
indicator

Instrument mode

Store settings to non-
volatile memory

Turn on/off
(OPERATION CMD)

22231 Zones

Multiple channels can be coupled to the same zone to receive commands simultaneously. This is
recommended if channels are to be parallel or series connected.

If a channel is coupled to a valid zone, certain control commands will be sent to that zone instead of directly
to the channel. The allowed zones are 0 to 254. Zone 254 is “No Zone”. Channels set to zone 254 are not coupled
to a valid zone and will receive their control commands directly.

Only the voltage, current and output subsystem control commands are affected see SCPI interface section for
details.
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In Battery charger mode, voltage, current and output commands are also sent to the channel’s zone. A channel
coupled to a zone would therefore charge with every channel in that zone. Set the zone to 254 ("No Zone”)
before charging.

2.2.23.2 Addresses

Any address from 1 to 127 can be selected and addresses must be unique. At startup the DevKit scans all
channel addresses and changes addresses where necessary to ensure unique addresses are used. The changed
addresses are not automatically stored to NVM.

After the power up sequence, if the user sets multiple channels to have the same address, communications
will be corrupted and the system must be reset by power cycling or ESP32 reset button.

22233 Global controls
There are three global control buttons at the bottom of the instrument webpage.

Store ALL NVM

This button stores all current data for all channels to non-volatile memory then recalls all stored settings to
ensure they have been stored correctly. All outputs are switched off briefly during the store and then returned
to their previous state. Settings should be reviewed after pressing this button to ensure they are correct.
Note: any channel that is charging will be interrupted. In Battery charger mode, the charge voltage and current
are stored as the module’s power-up defaults.

Export File

This button exports all current settings to a JSON file. This file can be provided to the factory for pre-
programming or used to simplify programming of multiple systems.

Note: if a channel is in Battery charger mode, its charge voltage, current and output state are exported. A file
edited by hand is only accepted by Import File if it still contains exactly the settings that Export File writes.

Import File
This button loads a file created by Export File, applies the settings to each listed channel, stores them to non-
volatile memory, then reads them back to confirm they were stored.
e The file is checked before anything is sent. A file that has been edited to add other settings, or that
contains non-numeric values, is rejected with a list of the problems.
e Import verified - all settings read back from the modules match the file.
e Import NOT confirmed - the store could not be confirmed (connection lost, a module error, or no
response within 30 s). The settings may be active but not stored; check them and import again.
Importing the same file again is safe.
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2.2.2.34 Battery charger mode

Only available in firmware revisions 01.01.00 and higher.
Fach channel can be used as a battery charger. In Battery charger mode the channel card shows charger
settings in place of the instrument settings.

1 OP1D
26230170007

READINGS

-8.53
6.5
-8.1

33.57

SETTINGS
Chemistry

ceus
o (oo |
w10 |

| e.ee |

STOP

| Reser

To charge a battery:

1. Press the mode button on the channel card to switch to Battery charger mode. The output turns off,
droop is set to 0 and the mAh count is reset to zero.

2. Chemistry: choose a preset (Lithium Iron Phosphate, Li-lon NMC/LCO, Flooded Lead-Acid, AGM, GEL)
or add a custom profile.

3. CELLS: enter the number of cells in series. VMAX, the charge voltage, is calculated from the chemistry
and cell count.

4. IMAX: enter the charge current. It is limited to the module’s maximum current rating.

START: sets the charge voltage and current, then turns the output on. START is refused, with a message

on the card, if VMAX is above the module’s voltage rating (V LIMIT) or IMAX is zero (SET IMAX).

6. STOP ends the charge and keeps the mAh count. RESET ends the charge and resets the mAh count to
zero.

W
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Select Battery Chemistry — Channel 1

SELEIULEE LN Lithium Iron Phosphate {2-Stage CC/CV) - Cell Charging Curve

Lithium-lon NMCILCO

AGM Sealed Lead-Acid

Flooded Lead-Acid |

GEL Sealed Lead-Acid

all Yhltage (wicell)

Lithium Iron Phosphate (2-5tage CCICV)

Characterietice: Fast constant-current bulk phase
with a flat voltage curve, followed by a briel

3
3
3
q
9
9
3
3

How a charge ends:
e Lithium (2-stage CC/CV): the charge stops automatically once the current stays below 5% of IMAX.
e Lead-acid (3-stage): once the current falls below 10% of IMAX, the output switches to the float voltage
and holds it until STOP is pressed.

While a channel is charging, its mode button and chemistry selection are locked.

WARNING - Charge control runs in the web browser, not on the DevKit. Keep the web page open and
connected for the whole charge. If the page is closed or the connection is lost, the module continues to hold
the charge voltage and current with nothing to end the charge. Custom profiles are not saved and are lost
when the page is reloaded.

2.2.3  Other connections

The hardware design is laid out to accept Mikroe expansion boards for various other communications protocols
such as CANBUS, MODBUS, DALI etc.

See https://www.mikroe.com/click/interface for available interfaces.

However, no software implementation has been developed at this stage.
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VPELECTRONIQUE

<NR1>

Format: Signed integer.
Description: Represents a whole number, positive or negative, without any decimal places.
Example: 10, -5, 12345

<NR2>

Format: Floating-point number with a fixed number of decimal places.

Description: Represents a number that includes a decimal point, with a specific number of digits after
it.

Example: 3.14,-1.23, 0.50.

<crd>

Format: Character Response Data

Description: Alphanumeric strings that represent specific settings or states
Example: CH1, ON, OFF, LOW, HIGH

[Suffix]

Format: Text strings

Description: Can be appended to numeric parameters to specify the intended unit of measure and
scale

Example: V for Volts, mV for millivolts, A for amps, etc
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3.2.1  Overview

All SCPlinstruments implement status registers in the same way. The status system records various instrument
conditions in three register groups: the Status Byte register, the Standard Event register, and the Questionable
Status register groups. The Status Byte register records high-level summary information reported in the other
register groups. The figure below illustrates the SCPI status system implemented on the DevKit.

QUESTIONABLE STATUS
EVENT REG ENABLE REG

Mot used

Mot usad

Mot used

Mot usad

Mot used

Mot used

Mot used

Mot usad

Mot used

L T I T L I ]

Mot usad

OUTPUT BUFFER. ERROR BUFFER
Mot used

ey
=

Mot used

ey
-

Mot used

ey
[

INST summary

ey
]

Mot used

pary
i

Mot used

ey
(]

STATIQUES?  STAT:QUESIENAE <vahes
STAT:QUES:EMAB? STATUS BYTE
SUMMARY REG EMAEBLE REG
Mot used
Mot used
> ERR.
o  QUES
> MAN
ESE
—m ROS
OPER
*STE? *SRE =vahe>
*SRE?

STAMDARD EVENT
EVENT REG ENAELE REG
OPC
Mot used
OYE
CDE
EXE
CME
Mot used
POM

*ESR? *ESE =values
*ESE?

OR

OR

s I T B SO R

e L B
b

CPERATION STATUS
EVENT REG EMABLE REG
Mot used

Mot used

Mot wsed

Mot used

Mot wsed

Mot usea

Mot used

Mot used

Mot wsed

wom s othoonm B R e 3

Mot used

Mot used 10

Mot usea 11

Mot used 12

Mot used 12

Mot used 14

Mot used ig

STATWOPER? STATIOPERIENAE <vale>
STAT:OPER:ENAB?
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3.2.2  Questionable Instrument Summary Register

The eight logical outputs of the power supply include an INSTrument summary status register and an individual
instrument ISUMmary register for each logical output. The ISUMmary registers report to the INSTrument
register, which in turn reports to bit 13 of the Questionable status register, as shown in the diagram below. This
status register configuration allows a status event to be cross-referenced by output and type of event. The
INSTrument register indicates which output(s) have generated an event.

CH1 QUESTIONAELE STATUS SUMMARY

EVENT REG ENABLE REG
v L]
cC 1
oV 2
iy 3
TON 4
OoTW 5
INH [
Mot used 7
Not used -3
Not used 9
Not ussd 10
Not usad 11
Mot used j
Not used 13
Not us=d 14
Not ussd 15
STAT:QUES:INST:ISUMI? STAT:QUES:INST:ISUML:ENAE =valuss CHANNEL QUESTIONABLE STATUS SUMMARY
STAT:QUES:INST:ISUMIL:EMAB? EVENT REG EMAEBLE REG
I Mot used o
INST1 event summand 1
I | INST2 event summand 2
INST3 event summanrd 3
I | INST4 event summand 4
I | INSTS event summarg 5
INSTS event summand &
I | INST7 event summand 7
pJINSTE event summary] &
To STAT:QUES
| Not used ] ot 13
CHE QUESTIOMAELE STATUS SUMMARY Not used 0
EVENT REG ENAELE REG Not used u
o o Not used 12
cC 1 Mot used 13
OV 3 Not used 14
W 3 Not used 15
TON 4+ STAT:QUES:INST? STAT:QUES:INST:ENAE <valus=
oTW 5 STAT:QUES:INST:ENAB?
INH (3
Mot used 7
Mot used &
Not used 9
Not used 10
Mot used i1
Mot used 12
Mot used 13
Mot used 14
Not used 15

STAT:QUESIINST:ISUME? STAT:QUES:INST:ISUMSE:ENAE <valus=
STAT:QUES:INST:ISUME:ENAB?

SUMMARY REGISTER BIT DESCRIPTION

Bit Name Description

0 VOLTage Output is in constant current mode. Voltage may be unregulated.
1 CURRent Output is in constant voltage mode. Current may be unregulated.
2 OovW Over voltage warning.

3 Uvw Under voltage warning.

4 TON Turn on time warning.

5 OoTW Over temperature warning.

6 INH Unit is off. (All other bits set to 0)
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33.1  Command summary VPELECTRONIQUE

Command Description

*CLS Clears the error queue and all event registers except status byte.

*ESE <value> Sets bits in the Standard Event Enable register.

*ESE? Returns the binary weighted sum of the bits in the Standard Event Enable register.

*ESR? Returns the binary weighted sum of the bits in the Standard Event register.

*IDN? Returns the instruments identification string.

*OPC Sets the “Operation Complete” bit of the Standard Event register when the instrument has completed all pending
operations sent before *OPC.

*OPC? Returns 1 to the output buffer when all pending operations complete.

*RST Nothing implemented for this command.

*SRE <value> Sets bits in the Status Byte Enable register.

*SRE? Returns the binary weighted sum of the bits in the Status Byte Enable register.

*STB? Returns the binary weighted sum of the bits in the Status Byte register.

*TST? Nothing implemented for this command.

*WAI Nothing implemented for this command.

3.3.2 Instruments identification string (*IDN?)
The query returns the instrument's identification string. An example is shown below.

Vox Power,
OP1 D|OP1 D|OP1 D|OP1 D| ,
2432D01 OOOO|2432DO1 0001 |2432DO1 OOO2|2432DO1 OOO3||

,01.00.00[01.00.00[01.00.00]01.00.00] |

The four comma-separated fields are the manufacturer's name, the model number, the serial number, and the
revision code. Up to 8 channels are listed, separated by |.

333 Standard Event Register (*ESR?)
STANDARD EVENT REGISTER BIT DESCRIPTION

Bit Name Description

0 OPC Operation Complete.

1 Not Used Always 0

2 QYE Query error.

3 DDE Device error.

4 EXE Execution error.

5 CME Command error.

6 Not used Always 0

7 PON Power On. Set when power is turned on.

334  Status Byte (*STB?)
STATUS BYTE BIT DESCRIPTION

Name Description
0-1 Not used Always 0
2 ERR Error message available.
3 QUES Questionable status register flag
4 MAV Output message available
5 ESB Standard event register flag
6 RQS Request for service
7 OPER Operation status register flag
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3.4.1  INSTrument:SELect

VPELECTRONIQUE

Description:

The command selects the default channel to be programmed.

The query returns the channel currently selected by INSTrument [:SELect].

Command Syntax: Command parameters:
INSTrument:SELect <ch> <ch>CH1 -CH8

Query Syntax: Returned Parameters:
INSTrument:SELect? <crd> Character response data. F.g. CH1
Examples: Default:

INST:SEL CH3 Lowest channel present

INST:SEL?

342 INSTrument:COUPle

Description:

The command couples the selected channel to a zone. Multiple channels can be coupled to the same zone to receive commands
simultaneously. If a channel is coupled to a valid zone, certain control commands will be sent to that zone instead of directly to
the channel. The allowed zones are 0 to 254. Zone 254 is "No Zone". Channels set to zone 254 are not coupled to a valid zone and
will receive their control commands directly. Only the voltage, current and output subsystem control commands are affected.
Queries are always performed directly on each channel.

If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.

The query returns the zone currently assigned to the selected channel.

Command Syntax: Command parameters:
INSTrument:COUPle <[ch>],<zone> <ch>CH1 -CH8
<zone> Zone address 0-254
254 = No zone.
Query Syntax: Query Parameters:
INSTrument:COUPle? [<ch>],[<param>] <ch>CH1-CHS8

<param> MIN | MAX | DEF
Returned Parameters:
<NR1> Integer Digits E.g. 100

Examples: Default:
INST:COUP CH3,100 254
INST:COUP?

3.5.1  MEASure:VOLTage?

Description:
The query returns the voltage measured at the output of the specified channel. If the optional <ch> parameter is omitted the
channel selected with the INSTrument:SELect command is used.

Command Syntax: Command parameters:
None None

Query Syntax: Query Parameters:
MEASureVOLTage? [<ch>] <ch>CH1 -CH8

Returned Parameters:
<NR2> Digits with a decimal point. E.g. 10.12

Examples: Default:
MEASVOLT? Not applicable
MEAS:VOLT? CH1
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3.52 MEASure:CURRent?

Description:

with the INSTrument:SELect command is used.

The query returns the output current of the specified channel. If the optional <ch> parameter is omitted the channel selected

Command Syntax:
None

Command parameters:
None

Query Syntax:
MEASure:CURRent? [<ch>]

Query Parameters:

<ch>CH1 -CH8

Returned Parameters:

<NR2> Digits with a decimal point. E.g. 10.12

Examples: Default:
MEAS:CURR? Not applicable
MEAS:CURR? CH1

3.53 MEASure:POWer?

Description:

selected with the INSTrument:SELect command is used.

The query returns the output power measured from the specified channel. If the optional <ch> parameter is omitted the channel

Command Syntax:
None

Command parameters:
None

Query Syntax:
MEASure:POWer? [<ch>]

Query Parameters:

<ch>CH1 -CH8

Returned Parameters:

<NR2> Digits with a decimal point. E.g. 10.12

Examples:
MEAS:POW?

Default:
Not applicable

354 MEASure:TEMPerature?

Description:

The query returns the output temperature in degrees Celsius measured from the specified channel. If the optional <ch> parameter
is omitted the channel selected with the INSTrument:SELect command is used.
If the channel is specified but is not initialised an ILLEGAL_PARAMETER error will be generated.

Command Syntax:
None

Command parameters:
None

Query Syntax:
MEASure:TEMPerature? [<ch>]

Query Parameters:

<ch>CH1 -CH8

Returned Parameters:

<NR2> Digits with a decimal point. E.g. 10.12

Examples:
MEAS:TEMP?

Default:
Not applicable
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3.6.1 OUTPUt:STATe VPELECTRONIQUE

Description:

The command turns the specified channel on or off using the PMBus OPERATION command.

The query returns the current setting for the specified channel.

If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.
MAX, MIN and DEF can be used to program or query the maximum, minimum or default settings.

Command Syntax: Command parameters:
OUTPut:STATe [<ch>],<param> <ch>CH1-CHS8
<param>
ON (1) | OFF (0)
Query Syntax: Query Parameters:
OUTPut:STATe? [<ch>],[<param>] <ch>CH1-CH8

<param> MIN | MAX | DEF
Returned Parameters:
<crd> Character response data. E.g. ON

Examples: Default:
OUTP:STAT ON, OUTP:STAT? ON

3.6.2 OUTPut:STATe:TONMax

Description:

The command programs the maximum startup time of the selected channel in milliseconds using the PMBus
TON_MAX_FAULT_LIMIT command.

The query returns the current setting for the specified channel in milliseconds.

If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.

MAX, MIN and DEF can be used to program or query the maximum, minimum or default settings.

Command Syntax: Command parameters:
OUTPut:STATe:TONMax [<ch>],<param> <ch>CH1-CHS8

<param>

MINimum | DEFault | MAXimum | <NR2>[suffix]
Query Syntax: Query Parameters:
OUTPut:STATe:TONMax? [<ch>][<param>] <ch>CH1-CH8

<param> MIN | MAX | DEF
Returned Parameters:
<NR2> Digits with a decimal point. E.g. 10.12

Examples: Default:
OUTP:STAT:-TONM 15 See OP module datasheet
OUTP:STAT:-TONM?

3.7.1  VOLTage

Description:

The command programs the output voltage level of the specified channel in volts.

The query returns the output voltage level setting for the specified channel in volts.

If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.
MAX, MIN and DEF can be used to program or query the maximum, minimum or default settings.

Command Syntax: Command parameters:
VOLTage [<ch>],<param> <ch>CH1 -CH8
<param> MINimum | DEFault | MAXimum | <NR2>[suffix]
Query Syntax: Query Parameters:
VOLTage? [<ch>],[<param>] <ch>CH1 -CH8

<param> MIN | MAX | DEF
Returned Parameters:
<NR2> Digits with a decimal point. E.g. 10.12

Examples: Default:
VOLT 5.55 See OP module datasheet
VOLT?

Page 19 of 27

VP ELECTRONIQUE - 91300 MASSY - Tel: 01.69.20.08.69 - contact@vpelec.com - www.vpelec.com


http://www.vox-power.com/

3.7.2 VOLTage:DROop

Description:

The command programs the output voltage droop level of the specified channel in mQ.

The query returns the output voltage droop level setting for the specified channel in mQ.

If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.
MAX, MIN and DEF can be used to program or query the maximum, minimum or default settings.

Command Syntax:
VOLTage:DROop [<ch>],<param>

Command parameters:
<ch>CH1-CHS8
<param> MINimum | DEFault | MAXimum | <NR2>[suffix]

Query Syntax:
VOLTage:DROop? [<ch>][<param>]

Query Parameters:

<ch>CH1 -CH8

<param> MIN | MAX | DEF

Returned Parameters:

<NR2> Digits with a decimal point. E.g. 10.12

Examples:
VOLT:DRO 100
VOLT:DRO?

Default;
0

3.7.3 VOLlage:LIMitLOW

Description:

The command programs the output under-voltage level of the specified channel in volts.

The query returns the output under-voltage level setting for the specified channel in volts.

If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.
MAX, MIN and DEF can be used to program or query the maximum, minimum or default settings.

Command Syntax:
VOLTage:LIMit:LOW [<ch>],<param>

Command parameters:
<ch>CH1-CHS8
<param> MINimum | DEFault | MAXimum | <NR2>[suffix]

Query Syntax:
VOLTage:LIMit:LOW? [<ch>][<param>]

Query Parameters:

<ch>CH1 -CH8

<param> MIN | MAX | DEF

Returned Parameters:

<NR2> Digits with a decimal point. E.g. 10.12

Examples:
VOLT:LIM:LOW 8.54
VOLT:LIM:LOW?

Default;
See OP module datasheet

3.74 VOLTage:LIMitHIGH

Description:

The command programs the output over-voltage level of the specified channel in volts.

The query returns the output over-voltage level setting for the specified channel in volts.

If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.
MAX, MIN and DEF can be used to program or query the maximum, minimum or default settings.

Command Syntax:
VOLTage:LIMitHIGH [<ch>],<param>

Command parameters:
<ch>CH1-CHS8
<param> MINimum | DEFault | MAXimum | <NR2>[suffix]

Query Syntax:
VOLTage:LIMitHIGH? [<ch>][<param>]

Query Parameters:

<ch>CH1 -CH8

<param> MIN | MAX | DEF

Returned Parameters:

<NR2> Digits with a decimal point. E.g. 10.12

Examples: Default:
VOLT:LIM:HIGH 10.54 See OP module datasheet
VOLT:LIM:HIGH?
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3.7.5 VOLTage:SENSe[:SOURce]

Description:

The command configures where the specified channel senses voltage. Internal sensing (INT) monitors the directly at the output
terminals while external sensing (EXT) senses voltage at the sense terminals.

The query returns the sense setting for the specified channel.

If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.

MAX, MIN and DEF can be used to program or query the maximum, minimum or default settings.

Command Syntax: Command parameters:
VOLTage:SENSe[:SOURce] [<ch>],<param> <ch>CH1 -CH8
<param> INT (1) | EXT (0)
Query Syntax: Query Parameters:
VOLTage:SENSe[:SOURce]? [<ch>],[<param>] <ch>CH1 -CH8

<param> MIN | MAX | DEF
Returned Parameters:
<crd> Character response data. E.g. INT

Examples: Default:
VOLT:SENS EXT INT
VOLT:SENS?

3.8.1 CURRent[:PROTection]

Description:
The command programs the current limit level of the specified channel in amperes.
The query returns the current limit level setting for the specified channel in amperes.
If the optional <ch> parameter is omitted the channel selected with the INSTrument:SELect command is used.
MAX, MIN and DEF can be used to program or query the maximum, minimum or default settings.
Command Syntax: Command parameters:
CURRent[:PROTection] [<ch>],<param> <ch>CH1-CH8

<param>

MINimum | DEFault | MAXimum | <NR2>[suffix]
Query Syntax: Returned Parameters:
CURRent[:PROTection]? <NR2> Digits with a decimal point. E.g. 10.12
Examples: Default:
CURR 10 Maximum
CURRENT:PROTECTION 15
CURR:PROT MAX

The status subsystem consists of 4 register groups as described below. Each register group has 3 registers. A
condition register which shows the current state, an event register which latches events from the condition
register and an enable register which enables bits from the event register to set bits in following registers. See
chapter 4.2, status register for register organisation.

The condition register is queried by appending :CONDition? to the main register header.

The event register is queried by appending [:EVENt]? to the main register header.

The enable register is queried by appending :ENABle? to the main register header.

The enable register can be set by appending :ENABle <value> to the main register header. <value> is binary
weighted sum of the bits to be set.

3.9.1 STATus:OPERation

This register tracks the instrument's operational conditions.
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3.9.2  STATus:QUEStionableINSTrumentISUMmary<n>

This register tracks events affecting measurement quality for each channel, like overloads or range issues,
indicating whya reading might be inaccurate. <n> defines the channel and can be any number from 1 to 8.
Events from these registers can be route to the STATus:Questionable:NSTrument register using the enable
register.

393 STATus:QUEStionable:INSTrument

This register summarises events from the STATus:QUEStionable:INSTrumentISUMmary<n> registers. Events
from this register can be routed to the STATus:QUEStionable register using the enable register.

394 STATus:QUEStionable

This register summarises events from the STATus:QUEStionable:INSTrument register. Events from this register
can be routed to the Status Byte register using the enable register.

395 STATus:PRESet

The command clears all the Operation and Questionable enable registers.

3.10.1 SYSTem:ERRor[:NEXT]?
The query returns the next error message on the device's error queue of up to 17 errors. See SCPI Error
Messages.

3.10.2 SYSTem:ERRor:COUNt?
This command gets the number of errors in the error queue. If the queue is empty zero will be returned.

3.10.3 SYSTem:VERSion?

The query returns the present SCPI version of the power supply. The returned value is a string in the form of
YYYY.V where"YYYY"represent the year of the version, and the V" represents the current version number of the
SCPI.
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3.11.1 PMBUS

Description:

The command only allows for PMBus commands to be sent directly to devices on the PMBus. Commands may be sent to channels
using CH1 - CH8, all devices using GC (General call), to a PMBus zone using ZONE or to a specific SMBus address using DIR (Direct).
The query only allows for PMBus queries to be sent directly to devices on the PMBus. Return types depend on the query command.
Queries may be sent to channels using CH1 — CH8 or to a specific SMBus address using DIR (Direct).

If no channel is specified, the device selected with the INSTrument command is used.

If the query is sent without any parameters, it will return the SMBus address of the device selected with the INSTrument command.

Command Syntax: Command Parameters:

PMBUS [<ch>][<add>],<cmd> [<type>] [<data>] <ch>CH1-CH8|GC | ZONE | DIR

See special functions for GC, ZONE and DIR

<cmd> PMBUS command code 0-255

<type> send_byte, write_byte, write_word, write_block
<data> Data NR1

Query Syntax: Query Parameters:

PMBUS? [<ch>],<cmd> [<type>] [<bytes>] <ch>CH1-CH8|GC|DIR

See special functions for GC and DIR

<cmd> PMBUS command code 0-255

<type> read_byte, read_word, read_block, read_string
<bytes> Number of bytes to read 0 - 12

Query returned Parameters:
Various depending on CMD

Examples:

PMBUS 126,255 — Write 255 to STATUS_CML on INST:SEL channel
PMBUS CH3,3 -CLEAR_FAULTS on CH3

PMBUS? — Return SMBus address for INST:SEL channel
PMBUS? CH2 — Return SMBus address for CH2

Special functions:
Special functions can be invoked by setting <ch> to GC, ZONE or DIR for commands or DIR for queries.
Parameters for special function commands may include one or more of the following,

Parameter Description <data>
<add> SMBus address Integer 0-127
<zadd> SMBus zone address Integer 0-253
<cmd> PMBus command Integer 0-255
<type> Transaction type See below
<data> Transaction data See below
<bytes> Number of bytes to read See below

For special function commands the required <data> parameter depends on the <type> parameter. The list of valid <type> and
<data> parameters are shown below.

Parameter Description

<type> send_byte Not required

<type> write_byte Integer 0-255

<type> write_word Integer 0-65536

<type> write_block List of integers 0-255.
Maximum 22 bytes

For special function queries the required <bytes> parameter depends on the <type> parameter. The list of valid <type> and
<bytes> parameters are shown below.

Parameter Description

<type> read_byte Not required
<type> read_word Not required
<type> read_block Number of bytes to read.
Maximum 12 bytes
<type> read_string Number of characters to read. Maximum 12 characters

For special function commands or queries, <type> may be omitted for commands listed in the OP module datasheet and <data>
may be omitted for commands that do not require data.
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GC - General call
Send commands or queries to all devices on general call address. Returned parameters from queries are likely to be corrupted if
multiple devices respond.

Parameters: <cmd>,[<type>] [<data>]

Examples:

PMBUS GC,33,write_word,500 -Writes 500 to register 33 (VOUT_COMMAND) on all devices.

PMBUS GC,33,500 -Same as above with <type> omitted.

PMBUS GC,3 -Sends CLEAR_FAULTS command to all devices.

PMBUS? GC,208 -Reads from register 208 (MFR_SMBUS_ADDRESS) on all
devices.

ZONE - Zone write
Send commands to all devices configured to the specified zone address.

Parameters: <zadd>,<cmd> [<type>],[<data>]

Examples:

PMBUS ZONE,1,33,write_word,500 -Writes 500 to register 33 (VOUT_COMMAND) on all devices
configured for zone address 1.

PMBUS ZONE,53,3 -Sends CLEAR_FAULTS command to all devices configured for
zone address 53.

DIR - Direct (command's)
Sends commands to devices at any SMBus address using any valid <type> format.

Parameters: <add>,<cmd>,<type>,[<data>]

Examples:

PMBUS DIR,100,33,write_word,500 -Writes 500 to register 33 (VOUT_COMMAND) on the device
with SMBus address 100.

PMBUS DIR,100,158,write_block,23,53,44,56 -Writes the sequence 23,53,44,56 to register 158 on the device
with SMBus address 100.

DIR - Direct (queries)
Sends queries to devices at any SMBus address using any valid <type> format.

Parameters: <add>,<cmd> [<type>] [<bytes>]

Examples:

PMBUS? DIR,100,33 -Reads the value stored in register 33 (VOUT_COMMAND) on
the device with SMBus address 100.

PMBUS? DIR,100,158,read_block,8 -Reads 8 bytes from register 158 (MFR_SERIAL) on the device
with SMBus address 100. Bytes are returned as a sequence of
integers.

PMBUS? DIR,100,158,read_string,8 -Reads 8 bytes from register 158 (MFR_SERIAL) on the device
with SMBus address 100. Bytes are returned as a string.
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3.12.1 GPIO

Description:
The command turns the specified channel on or off using the NEVO inhibit signals.
The query returns the current setting for the device selected with the INSTrument command.

Command Syntax: Parameters:
GPIO <ch> <state> <ch>CH1-CH8 | ALL
<state> HIGH (1) | LOW (0)
Query Syntax: Returned Parameters:
GPI1O? <crd> Character response data. E.g. ON
Examples:
GPIO ALLHIGH -Inhibits all channels.
GPIO CH1,LOW -Enables channel 1.
Default: Related commands:
LOW

The error queue is 17 messages long and error retrieval is first-in-first-out (FIFO). Errors are cleared as you read
them. If more than 17 errors have occurred, the last error stored in the queue (the most recent error) is replaced
with - 350,'Queue overflow". No additional errors are stored until you remove errors from the queue. If no errors
have occurred when you read the error queue, the instrument responds with +0,'No error". Sending
SYSTem:ERRor? reads the most recent error. Each error is in the format: -104,'Data type error". The error queue is
cleared by power cycles and *CLS, but not *RST. The instrument's error codes are listed below:

Code  Text

0 SCPI_ERROR_NO_ERROR

-101 SCPI_ERROR_INVALID_CHARACTER

-103 SCPI_ERROR_INVALID_SEPARATOR

-104 SCPI_ERROR_DATA_TYPE_ERROR

-108 SCPI_ERROR_PARAMETER_NOT_ALLOWED
-109 SCPI_ERROR_MISSING_PARAMETER

-113 SCPI_ERROR_UNDEFINED_HEADER

-114 SCPI_ERROR_HEADER_SUFFIX_OUTOFRANGE

-131 SCPI_ERROR_INVALID_SUFFIX
-138 SCPI_ERROR_SUFFIX_NOT_ALLOWED

-151 SCPI_ERROR_INVALID_STRING_DATA

-170 SCPI_ERROR_EXPRESSION_PARSING_ERROR
-200 SCPI_ERROR_EXECUTION_ERROR

-222 SCPI_ERROR_DATA_OUT_OF_RANGE

-224 SCPI_ERROR_ILLEGAL_PARAMETER_VALUE

-241 SCPI_ERROR_HARDWARE_MISSING

-310 SCPI_ERROR_SYSTEM_ERROR

-350 SCPI_ERROR_QUEUE_OVERFLOW

-360 SCPI_ERROR_COMMUNICATION_ERROR
-363 SCPI_ERROR_INPUT_BUFFER_OVERRUN

Description

No error This is the response to the ERR? query when there are no errors
An invalid character was found in the command string

An invalid separator was found in the command string

The wrong parameter type was found in the command string

More parameters were received than expected for the command

Fewer parameters were received than expected for the command

A command was received that is not valid for this device

The numeric suffix attached to a command header is not one of the
allowable values

A suffix was incorrectly specified for a numeric parameter.

A suffix was received following a numeric parameter which does not
accept a suffix.

An invalid character string was received.

A generic expression error.

Unable to execute command.

A numeric parameter value is outside the valid range for the command.

A discrete parameter was received which was not a valid choice for the
command.

The command could not be executed because of missing hardware. If a
channel is specified but is not initialised a HARDWARE_MISSING error will
be generated.

System error.

Error buffer overflow

PMBus communication error

Input buffer overrun

Page 25 of 27

VP ELECTRONIQUE - 91300 MASSY - Tel: 01.69.20.08.69 - contact@vpelec.com - www.vpelec.com



http://www.vox-power.com/

Clone the repository from https://github.com/voxpower/NEVO-Digital-DEV-KIit.
Modify the code.
Unit must be powered or ESP32TinyS3 board removed from socket.

Put the ESP32 in program mode: press RESET & BOOT buttons together. Release RESET button first, then
release BOOT button.

5. Program then press RESET button to restart with updated code.

o =

Note: Mikroe USB UART 5 click is recommended for debug console output.

1. Download ESP32 flash download tool from
https://docs.espressif.com/projects/esp-test-
tools/en/latest/esp32/production stage/tools/flash download tool.html
2. Download the latest release binary from https://github.com/voxpower/NEVO-Digital-DEV-KIt.
3. Remove the ESP32 module from the DevKit main board and connect to the computer with a USB cable.
4. Putthe ESP32 in program mode: press RESET & BOOT buttons together. Release RESET button first, then
release BOOT button.
5. Setup the tool as shown below.

B DOWNLOAD TOOL MODE - O
ChipType:  ESP32-S53 v
WorkMode: Develop ™
5
LoadMaode: USE ™
0l 4

Select the DevKit firmware .bin file downloaded in step 2
Enter the start address (0x0)
Select the COM port. (Use windows device manager to find the correct port if necessary)
All other settings should be as shown below. Click START.
0. If allis OK'you should see FINISH where indicated below. Otherwise you will see ERROR.
1. Remove the USB and replace the ESP32 module in the DevKit main board.

- =0 XN
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B ESP3253 FLASH DOWMNLOAD TOOL V3.9.9 R2 — O =

LAY T VoS Fd

Help
SPIDownload | chipinfoDump
L e
(] - @
] . @
] @
(] - @
O - @
] . @
] . @
5PIFlashCenfig
SPISPEED  SPIMODE Detectedinfo
0 40MH: oo B DoMotChgBin gi;h,EESC|Cr:
O 267MHz O QOUT LockSettings flash deviD:
O 20MHz = olle CombineBin giﬁ:ema
O8MHz (O DouT Default crystal:
O FASTRD 40 Mhz
[ 1 0 anel 1
AP: B43A4SBIFD21 STA: B43A45B1FD20
FINISH  p1: B43A4581FD22 ETHERNET:
I
START STOP rase o Lcoms | 8 ]
BAUD: | 115200 =

VI-')ELECTRONIQUE
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