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iHP Series

24000 Watts
Modular High Power System

Total Power: 24000 Watts

Input Voltage: 180 to 264Vac
342 to 528Vac
Single Phase or
3- Phase

#of Outputs: Upto8

Content

+ Communication Interface
« iHP GUI ..
+ WebTool Product Descriptions
+ Applications

. PMBus™ Command List The iHP series supports various methods of configuration and monitoring,

including Ethernet, RS485 and CAN communication. Systems should not use
several protocols in parallel as this may produce unexpected results.

This document mainly describes the communication via Ethernet. It uses the
standard UDP communication method and many available command codes are
based on PMBus™ protocol, although some changes have been made to better
fit the UDP transport mechanism.
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Communication Interface Support

iHP RACK Communication Interface

There're four types of rack communication connectors. These RACK signals are isolated from Module’s signal (J1 and J2
connector).

iHP RACK Port Connector Functions
USB PORT Standard USB For future expansion
ETHERNET Port 8Pin RJ45 LAN Port for Ethernet communication
RS485/CAN Port 6Pin RJ11 Use for RS485 and CAN
communication
TTL DSUB9 Provide logic signals

USB PORT 12p
STANDARD

7
ETHERNET E
8PIN RJ45

RS485/CAN —

6Pin RJ11l Dual

iHP12
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iHP RACK Connector Pin Number Designation Functions
1 VCC +5Vdc
2 D- Data-
USB Port
3 D+ Data+
4 GND Ground
1 TX+_ D1 Transmit Data+
2 TX-_D1 Transmit Data-
3 RX+_D2 Receive Data+
4 Bl+_D3 Bi-directional+
RJ45 (Ethernet port)
5 Bl-_D3 Bi-directional-
6 RX-_D2 Receive Data-
7 Bl+_D4 Bi-directional+
8 Bl-_D4 Bi-directional-
1,7 CANL CAN communication lines
2,8 CANH CAN communication lines
Common ground for RS485 or CAN
39 GND communication. Internally connected
’ to DSUB9 pin2 5V Housekeeping Bias
RJ11 (RS485/CAN) Return
Supply Bias for CAN and RS485
4,10 5V Housekeeping bias communication. Internally connected
to DSUB9 pin1 5V Housekeeping Bias
5 1 RS485 A RS485 communication lines
6, 12 RS485 B RS485 communication lines
1 5V Housekeeping Bias 5.V sypply to power up system side
circuits
2 5V Housekeeping Bias Return Ground refgrencg of the 5V
Housekeeping Bias
DSUB9 (TTL) 3 Spare (Not Connected) NA
-~ . _«.» | Signal can be configured either Inhibit
4 Global Inhibit/Enable Logic “1 logic High or Enable logic High
5 Global Inhibit/Enable Logic “0” Signal can be configured either Inhibit

logic Low or Enable logic Low
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iHP RACK Connector Pin Number Designation Functions
6 ACOK- “Emitter” Use for ACOK signal
7 ACOKH+ “Collector” Use for ACOK signal
DSUB9 (TTL)
8 Global DC OK- “Emitter” Use for DCOK signal
9 Global DC OK+ “Collector” Use for DCOK signal
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iHP GUI

The iHP GUI is intended to help engineer during power-up and debugging. It is divided into 3 sections: DevTool,
Monitoring and Settings.

Settings-up the PC and connection to the unit

The iHP rack is shipped out from factory with default static IP address of 192.168.2.100. The PC/Laptop to be used in
communicating to the rack needs to have the same network address. Meaning the PC/Laptop needs to be configured as
static with IP address 192.168.2.xxx where xxx is a number from 1 to 254 except 100.

Procedure to change PC/Laptop to Static IP 192.168.2.1
In order to change the IP address, user should have admin right to the PC/Laptop.

1. To change the computer’s IP address, type network and sharing into the “Search” box in the “Start” menu and select
“Network and Sharing Center” when it comes up.

Control Panel (3)

:_.: Network and Sih_amj_ | Center
M Find ang}m networking and cennection problems

#) Choose homegroup and sharing options

' See more results

| network and sharing A | Shut down | » |

2. When the “Network and Sharing Center” opens, click on “Change adapter settings”.

Control Panel Home ; ’
View your basic network

Change adapter settings -.L
Change advanced sharing =
settings CHNCDEXADODD032

(This computer)

View your active networks

l, ecp.priv
3 C'omain network
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3. Right click on the “Local Area Connection” and select “Properties”.

—

@Ljvl-i-' ¥ Control Panel » Metwork and Internet » Metwork Connections

Organize * Disable this network device Diagnose this connection Rei

[ :“ Local Area Connection
L St

g I__F-ill.l‘."_l'.l'lu'.
- % Disable
: Status
Diagnose

'ﬁ_;" Bridge Connections

Create Shortcut
Delete
& Rename

L""}' Properties

4. In the “Local Area Connection Properties” window highlight “Internet Protocol Version 4 (TCP/IPv4)” then click the
“Properties” button.

:'1 Local Area Connection Properties &J

_Netwndcing

Connect using:

Ij' Realtek: PCle GBE Family Controller

Configure...

This connection uses the following tems:

[v| " Cliert for Microsoft Networlcs

vl J®6i0S Packet Scheduler

v JBI il and Printer Sharing for Microsoft Networks
[w| .2 Intemet Protocol Version & (TCP/IPvE)
AW |temet Protocal Version 4 (TCP/IPvd)
[ 2. Link-Layer Topology Discovery Mapper /0 Driver
[ & Link-Layer Topology Discovery Responder

| Install... I Urimstall Properties

Descrption

Transmission Control Protocol/Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.

0K || Cancel
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5. Now select the radio button. Use the following IP address and enter in the correct IP.

Internst Protocol Version 4 [TCP/IPv4) Properties Lil&

| General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Obtain an IP address automaticsliy
@ Use the following IP address:
[P address: L S0 | - S R |

Subnet mask:

Default gateway;

Obtain DS server address automatically

@ Use the following DNS server addresses:

Preferred DS server:

Alternate DNS server:

[ validate settings upon exit l P S

[ OK | Cancel

6. Click the “Subnet mask” field. The “Subnet mask” field will be populated after the click.
Please ensure that the “Subnet mask” is 255.255.255.0.

. Internet Protocol Version 4 (TCP/IPv4) Properties |m

| General

You can get IP setfings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings,

Obtain an [P address automatcally
@ Use the following IP address:

[P address: 192.168. 2 . 1
Subret mask: 255,255,255, 0
Default gateway: ¥ i

=r address automabcal
@ Use the following DNS server addresses:
Preferred DIMS server;

Alternate DNS server!

7| validate settings upon exit

7. Click “OK” button when done.
A N IEESNSAL
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Settings
This section selects the communication medium of the GUI to the rack. They are UDP (Ethernet), RS485 and CAN.

Configuration for Ethernet Communication.

To communicate via Ethernet, connect the PC and the unit's LAN port (at the back) via LAN cable.
1. Power-up the iHP rack.

2. Open the iHP rack GUI.

3. Click the “Settings” section.

e —

-/ HP Engineering Developm

ol File  View Tools  Windows

DevTool  Monitoring

4. In the “Interface” field, select “UDP”.

pissiwe UDP =

5. Type the iHP rack IP address in the “IP Address” field and click “SET”. For example the iHP rack’s IP address is
192.168.2.100.

Irterface LIIDF' - Save

Client Configuration | server Information |

IP Address : 192.162.2.100] . | Get Local IP |

- Search IP
UDP Port : 8egs
I SET ‘ Test Connection!

A MM T"ECNSAT
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6. To test for a successful connection GUI to iHP rack, click “Test Connection!” There should be statement on the
“Status” for a successful connection.

Interface  |[EE[E - Save |

| Client Configuration | Server Information

IP Address - 1521682100 : | Get Local IP
‘ Search P |
UDP Port - sag8

SET |I Test Connection! | I

Command Message : 00 00 00 DO AD -

Server Reply : 00 0D DO DO 20 -

Status  Connection to IHP Device with I[P Address: 152.168.2.100 successful.

7. Press the “Save” button.

Interface . UDF -

Client Configuration | Server Information | CAN Settings

8. Close the GUI and open up again to refresh the settings.
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To communicate via RS485, connect the PC and the unit's RS485/CAN port.

1. Power-up the iHP rack.

2. Open the iHP rack GUI.

3. Click the “Settings” section.

‘t-"hin__g frmDle

ol File View Tools Windows

*?.‘*
| 1

DevTu:unI Menitoring

4. In the “Interface” field, Select “RS485”.

Intedface l_:” Save |

LUDP

Roags SRR
Cllent Con AN rurmahun | can Settings |

5. Fill up COMMPORT Setting.
Port setting: Select the COM port location of the Interface
Bit per Seconds: set to “115200”
Data Bits: set to “8”
Parity: set to “None”
Stop Bits: set to “One”

Flow Control: set to “None”

Imterface  R54835 - Save

COMPORT Setting | CAN Settings |

Bits Per Second: 115200

Diata Bits: B-

Parity:
Stop Bits:

Flow Control :

Command Message :

A MM T"ECNSAT
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6. Click the “Save” button.

imteface R5435 -

COMPORT Setting | CAN Settings |

7. Close the GUI and open up again to refresh the settings.

Note: a. The default rack address for RS485 is “0” to communicate. To verify RS485 address, go to Webtool, and then
click Network to display its Network Configuration.

Then check CAN/RS485 Settings:
CANRS485 Settings:

Rack Address: 0r

b. Terminating resistors are required at both end terminals (PC and iHP rack). For multi-rack, it should be connected
to the farthest rack location.

Rack Rack Rack | | Rack
il 2 3 n

T H

120R]

PC
E:]IZUR

USB-RS485 interface

Ty p—
T p—
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Configuration for CAN Communication.

To communicate via CAN, connect the PC and the unit's RS485/CAN port.
1. Power-up the iHP RACK.

2. Open the iHP RACK GUI.
3. Click the “Settings” section.
€© 1HP Engineering Tool v11.01,34 - [Device Set

File View Tools Windows

DevTool Meonitoring

Imteface UDF
4. In the “Interface” field, Select “CAN”.
Interface | BN l_vj I Save |
LDP
| C_Iient C_u:_un'!FurmaﬁDn _ C:ﬁ_fl_Snj:tﬁngs _

5. Click the “Save” button.

Irterface  CAN v

| Client Configuration [ Server Information | cAN Settings

6. Close the GUI and open up again to refresh the settings.

Rev.11.28.19_#1.1
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Note: a. The default rack address for CAN is “0” to communicate. To verify CAN address, go to Webtool, and then click

Network to display its Network Configuration.

b. Terminating resistors are required at both end terminals (PC and iHP rack). For multi-rack, it should be connected

to the farthest rack location.

Rack Rack Rack [ | Rack
1 2 3 n

—H

120R

PC
E]IZUR

USB-CAN interface
CAN_H —_—

CAN_L
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Monitoring
This section contains ISOCOMM, PFC & Module Reporting.

28 INFP Enginecring Development Tool v01.01.24 - [Basic Monstoring]

=100 =
o FiE wew  Tools  Windows - B x
= =z Lo Y e — —2%4.%
CiexTon Maonitoring S:':\:i‘nl;s EMBE YEQ TECHMDL O
RO | s10P | UntAddess 0 7] Pling Deyimat [100 =]

Fakl SPEED

0000 I 0000 T 0000

BEER
00.00 - 00.00 [ 00.00 2

Module ] Module module 77 I Module

Samg |

To enable “Monitoring”, press “RUN".

sSTOP Unit Address:; Iﬂ' - I

ISOCOMM =]
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DevTool

This section allows user to initiate supported PMBus™ command of module, PFC and ISOCOMM. User can select the
module, PFC or ISOCOMM to communicate with the corresponding supported PMBus™ command and can also save
commonly used PMBus™ command. This will avoid retyping again of the commands.

To go to the DevTool section, click the DevTool icon.

E® IHP Engineering Development Tool v01.01.24 - [iHP Development Tool

Tooks  Windows
— P
$of

Devioal | Monitoring  Settings

f—a FileName: I]'—

DevTool icon
1 wasmmc woitinuous Send : 4 3 |
I™ Show Predefined List ) = | -

Seq.No. | 4% ‘Deml«ddr |Eherdion|i.eng:h ‘Cm'lnu

DevTool Command Lines

Below figures shows the DevTool command lines. At any instance the DevTool can hold multiple lines of PMBus™
command.

;% IHP Engineering Development Tool v01.01.24 - [iHP Development Tool]
# File view Tools Windows

=

DevTool

A=

EMBEDDED TEC

= Monimrw‘ng

Number of Cycle: |1 3 FileName: I

" Enable Continuous Send i i r = FED — | r
= |+ | - B p ¥ O o
™ Show Predsfined List ; | H }J | ‘"5- e) EC'_"' ) | g Q) | couim
'Seq.ﬁn. | AU;; | Device Addr | Operstion | Length | Command Code: | Actual Data | Data (Hex codes: :sq)_a'ﬁlédbjspace] Enable Delay

To add a command line, click “+” Button.

Number of Cycle: |1 E: FileName: ||
[ Enable Continuous Send M s e == ) » ) T
I Show Predefined List : ) = W= '"s- I 7 | NG ) |couniter: _|

Seq. No. |ﬁ "Deﬁaem ‘Dpaii]m|i_engﬂ1 ‘ |Pduai[}ata |Dataﬁ-iexmdes;.sepamtedbyspam}

ADD Command lcon
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A command line will appear. User can now enter the desired PMBus™ command to module or PFC or ISOCOMM.

Number of Cycle: |1 ?: FileMame: I
[T Enable Continuous Send I - : — : o a .
™ Show Predefined List ' H u | + f“s- Fﬁ] - @ ! j % W '} |Counter: _!

Sean|m ‘Dewcekkk i ¥ ) ; |Pk:h..|31Data ‘Data&mcndes}sepmedbmsaoe}'

B swmoouier Bread Blo

Device Addr

These fields specify the target device for the PMBus™ command.

Number of Cycle: |1 = FileMame: I_
I~ Enable Continuous Send -
[T Show Predefined List : l H hj

8: PFC2

16: MODULED
17 MODULEZ
18: MODULEZ
15 MODULE4
20: MODULES
21: MODULEG
22: MODULE?
23: MODULEZ
24: GROUP1
25 GROUPZ
26: GROUP3
27 GROUP4
28: GROUPS
253 GROUPG
30 GROUPT
31: BROADCAST

Operation

The operation dictates if the PMBus™ command is a Read or Write function.

Operation |

- | Read -
l
Wite

Y e ——\Y4 NE
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Command Code

The command code is where the user will select the supported PMBus™ command of the selected device (Module or PFC
or ISOCOMM). Supported PMBus™ command of each device appears in the drop down list.

Command Code

- STATUS_WORD
79h: STATUS WORD
70h: STATUS_TEMPERATURE
7Eh: STATUS_CML
8h: STATUS_MFR_SPECIFIC
cSTATUS_FAN 1.2
82h: STATUS_FAN_3 4
8Dh: READ_TEMPERATURE_1
8Eh: READ_TEMPERATURE_2

S0h
91h
52
33h
99h
SAh

- READ_FAN1_SPEED
- READ_FAN2_SPEED
- READ_FAN3_SPEED
- READ_FAN4_SPEED
: MFR_ID

- MFR_MODEL

9Bh: MFR_REVISION
9Ch: MFR_LOCATION
90h: MFR_DATE

9Eh: MFR_SERIAL
BOh: USER_DATA_00
B5h: VRISE_TIME
Béh: IRISE_TIME
CAh: CMD_VIN1

CBh: CMD_VIN2

D3h: MODULE_CONFIG
D6h: MODULE_DETECTION
D7h: MODULE SAVE

Enable

Once the command line has a check on the radio button in the “Enable” field, the GUI will initiate the command.

Seq. No. Hgt':ltr Device Addr Operation | Length Command Code Actual Data Data (Hex codes; separated by space)
0 0 = | 16: MODULE1 T |Wite = [0 8Bh: READ_VOUT * |0.00 03 00 00 00 v 50
16: MODULE1 Read = |0 8Ch: READ_IOUT hd r 50

Delay

“Delay” field is time interval between two succeeding commands. Express in milliseconds (ms). It is required to add
minimum 50ms delay between commands.

A MM T"ECNSAT
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Delete Command

Press the “Clear” button to remove all commands in the command lines.

NumbercfCycle: [1 = FileName:  [Eilsesiteam15\Deskiop Alpha_test\Bhamus CLEAR ALL Command
" Enable Continuous Send 3 ] i n ==k |
™ Show Predefined List : g H ﬁJ T 3 Fm = e _
Seq. No. | mr | Device Addr ‘ Operation | Length | Command Code | Actual Data | Diata {Hex codes; separated by space) Enable Delay
0: 1S0COMM B v Bo 10h: WRITE_PROTEC =
1 o = | 0: 1SOCOMM = | Whte = |0 Béh: IRISE_TIME - 03 0e 00 00 2 50
2 (i} - | 16: MODULE1 7| Read [7 |0 79h: STATUS_WORD o I3 ]
3 0 = | 16: MODULE1 *|Read = |0 79h: STATUS_WORD - I 1]

To delete a single line of command in the command lines, point the mouse on the line, left click any part of the line and
press the “-” button.

Number of Cycle: [1 = FileName:  [Ci{sers'team15\Deskicp'Alpha_jest'01 Moduleb 00 udpm
" Enable Continuous Send : 1 + "__:Er 3 | y e _
: L] - - - | .
I Show Predsfined List . H hJ L i ] o) | P o
Seq. No. | Hg;r | Device Addr | Operation | Length | Command Code | Actual Data | Data (Hex codes; separated by space) | Eniable ‘ Delay
0 [0 w[&MoDULET v |Read v|0 [ 73h: sTATUS WORD . o0 | ™ |50

B vwoouez ElRead B0 79h: STATUS_WORD

- |18 MODULEZ  ~|Read |0 | 79h: STATUS_WORD

Sending the commands to the iHP RACK
User has two options to send the command to iHP: RUN ALL and RUN ENABLED.

Pressing “RUN ENABLED” icon will only execute command that were enabled in the “Enable” field.

Mumber of Cycle |4 = Filehame: |

[T Enable Continuous Send v
[ Show Predefined Lim E H *J = 5 !
Seq. Ho. m Dievics Addr Operstion | Lengih | Commard Code Aciual Dalz D=l (Hex codes; sepamted by syace} Enshie Dielay
o o = | 15 MODLULET w | Fead- 2|0 BEh: READ_NGUT = 46114 036G 0507 F 50
1 i = [ 17:MODULE2 v |Read =4 8Eh: READ_VOUT ¢ | | 5
2 0 » | 18:MODULE3 * |Read =4 8Eh. READ_VOUT b | 5
3 U] = |19 MODULES * |Read = |0 8Bk READ_NVOUT w1 47588 faegEal? W 50

Pressing “RUN ALL” icon will execute all command written on the command lines regardless of the status of “Enable” field.

Number of Cycle: |1 H: FileName: | /RUN ALL icon
[” Enable Continuous Send ; F — 2 e :
[” Show Predefined List : H J]'J 5 5 .ni =] 4 { Counter : “

P —
Seq. No, m Device Addr Operation | Length Command Code Actual Data Data (Hex codes; separated by space) Enable Delay
0 o | 16: MODULE1 v |Read ‘=0 8Bh: READ_VOUT v |45.998 03CCO407 7 50
1 0 * | 17: MODULE2 *|Read = |0 8Bh: READ_VOUT » 48012 03735307 O 50
2 0 ~ | 18: MODULE3 v |Read = |0 8Bh: READ_VOUT ~ | 47586 03745207 r 50
3 0 ¥ | 19: MODULE4 v |Read = |0 8Bh: READ_VOUT v | 475982 034C5207 ~ 50

Y m e — —3¥4 VK
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Predefined List
User can save the set of command for future use. This will eliminate retyping of the commands.
1 H 1] {J ¥
A Fe dew Took: Widows
2 === P
= A e
DevTool  Monitorbg — Settings EMAROOED

Murrier of Cycle ﬁ Ellatama: |
' L +AA -8 ¥O

Sag No: o |Davu:-aﬂdd: |0parannn Length |.Curr|'na'1d43ud9

o

|'D3!a{|~lmoude¢. geparated by mace] Enzble Doy

Aciual Deta

Create a Command to read PMBus™ status Word 0x79h of Module1 to Module5 to demonstrate the saving procedure of
the GUI.

Mumber of Cycle: lﬁ FileName: I
™ Enable Continuous Send Py b —— " . ;
¥ Hide Predefined List ' H }J | + '"1- @ - % | / f @ !Counber: !

Pre-Defined Command List
READ VREF
READ IREF
READ Module Configuration

Seq.No. | e i I |Dperatior! Length | Command Code Actual Data Data (Hex codes:

Virie Protect DISABLE 1 0 [ = 1o 75h: STATUS_WORD -
Virie Protect ENABLE

Operstiont Command Module Tumof 2 0 |18 MODULE3  |=|Read = |0 Toh: STATUS_WORD :
ﬁzﬁ;"g;ﬁgﬁ'ﬁﬁgﬁ?‘e i 3 0 [z]19.MODULE4  [7|Read =0 Toh: STATUS_WORD -
Module Operation DISABLE 4 0 20 MODULES 0 oh: STATUS_WORD

Module change to Digital Voltage Source
Module change to Digital Curent Source
Module change to Analog Voltage Source
Module change to Analog Cument Source
Voltage Adjust

Curent Adjust

GROLUP1 Reporting

GROUPT Violtage Adjust

GROUPT change to Digital Voltage Source
GROUPT change to Digital Curent Source
GROUPT change to Anslog Voltage Source
GROUPT change to Anslog Cument Source
GROUPT Cument Adjust

Read [SCOMM FRU

Command to Read PMBUS Status Word (0x79h) of
Module 1 to Module 5

Command Name

STATUS WORD MOD1 to MODS]|

Duplicate | Delete |

= SAVE Command ™ Enable Datz Log
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WebTool

iHP rack has a built in WebTool to edit its configuration which can be changed using internet browser. The recommended
internet browser is Chrome browser.

ISOCOMM WebTool is composed of different section, including Home section, Network section, Rack section, Module
section, Firmware section and Maintenance section. The default settings for each section are as below.

User i i
ISOCOMM WebTool Section Configurable Parameter Defamftrgr‘:tt:\r:'?e:;ne::;f&ed o
DHCP Disable
Network Static IP Address 192.168.2.100
CAN/RS485 Rack Address 0
Internal Ambient Temperature OTP 62 °C
INHO/ENO TTL Function Inhibit
INH1/EN1 TTL Function Inhibit
Rack Wait for Power Switch Enable
Disable on 5V_STBY Fault Disable
Rack Synchronized Off Disable
Numbers of Racks Connected 1
Module Synchronized Off Enable
Module
Module Grouping No Grouping

A MM T"ECNSAT
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Access the ISOCOMM Webtool

Open browser, and type the iHP rack IP address to access the WebTool. User will see the iHP rack homepage.

iHP Rack - Home

¢ » ¢ [01921682.100 :>iHPRACKIPAddre55 Qv s

it apps (©) Portableapps.com G Google iHP Rack - 100 iHP Rack - 24 iHP Rack - 221 192.168.2.51

Fura il b=mwd T IN

WebTool Section

ISOCOMM
MAC Address :
IP Address :
COMMS Firmware Version:
PFC1 Firmware Version:
PFC2 Firmware Version:
Model: 0
Module 1:
Firmware Version: 0
Model: ]
Module 2:
Firmware Version: 0
Model:
Module 3:
Firmware Version: 0
Model: 0
Module 4:
Firmware Version: 0
Model:
Module 5:
Firmware Version:
Model: ]
Module 6:
Firmware Version: 0
Model: 0
Module 7:
Firmware Version: 0
Model:
Module 8:
Firmware Version: 0
Connected
IP Address Serial Number Status
837 Good
Copyright ® 2015 | Artesyn Em echnologies | All Rights Re:
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Home Section

WebTool Home section will display the following information.

F uira 0 Emwd T 1N FIRMWARE
[ EODED TECHMNOLOGIES

1SOCONM

MAC Address :
IP Address :

COMMS Firmware Version: 03.00.00

PFC1 Firmware Version:

PFC2 Firmware Version:

Modules ;

Model: ]
Module 1:

Firmware Version: 0

Model: F]
Module 2:

Firmware Version: ]

Model: ]
Module 3:

Firmware Version: D

Model: o
Module 4:

Firmware Version: ]

Model:
Module 5:

Firmware Version: 04,0510

Model: o
Module 6:

Firmware Version: 1]

Model: ]
Module 7:

Firmware Version: D

Model: o
Module 8:

Firmware Version: 1]

Racks Connected ;

IP Address Serial Number Status
1921682201 837 Good
192.168.2.202 836 Good

“Racks Connected” is active when Rack Synchronize Off is enabled in WebTool RACK Configuration. This function is
needed during Multi-RACK operation. In above table, there are 3 iHP racks in Multi Rack Operation. The WebTool displays
the IP address of the other 2 racks connected.
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Network Section
WebTool Network section will display the following information.
MODULE FIRMWARE MAINTENANCE
Network Configuration
Ethernet Settings:
MAC Address: 20:.CD:39:F2:10:F2
Current IP Address : 10.16
Broadcast Address : 10.162.141.255
DHCP : Enabled v
Static IP Address : 182 || 168 | 2 || 100
CAN/RS485 Settings
Rack Address:
I g this page.
Restore previous value ] Changeg
DHCP
This will allow user to enable or disable Dynamic Host Configuration Protocol.
Setting Remarks
The router will automatically assign the IP address to the iHP RACK.
Enable Once the setting is activated, user will need to search for the IP address assigned by
the router.
Disable IP address will be set to Static IP. User can update IP address in the “Static IP

Address” field.

Static IP Address

This field will be used to enter user static IP address. This is applicable when the DHCP setting is disabled.

CAN/RS485 Setting

This field will be used to configure CAN / RS485 address. A drop down list will be available. CAN broadcast address is set

to address 7. RS485 does not have any broadcast address.

CAN/RS485 Settings:

Rack Address:

b i
fyou changy
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Rack Section

WebTool Rack section will display the following information.

Rack Configuration

Ambient Temperature OTP : 58 T

INHO/END TTL Function : Inhibit ¥
INH1/EN1 TTL Function : Inhibit ¥
Wait for Power Switch : Disable ¥
Cizable on 5v_STBY Fault : Disable ¥
Rack Synchronized OFF: Enable ¥
Number of Recks connected @ ir

Neote: You may need to restart the system in order for the changes to take sffect.

[Restore previous values |Seve Changes

Internal Ambient Temperature OTP

This configuration allows the user to set for the desired ambient temperature in which the rack will trigger the OTP. The
user can set the Ambient OTP from 0-70 ©C. OT warning will be flagged when the temperature reaches Ambient OTP less
4 0C. Ambient temperature monitoring is located on the Front Panel of iHP Rack. Once Ambient OTP is triggered, status
will be reflected on the ISOCOMM PMBus™ STATUS_TEMPERATURE.

Wait For Power Switch

Power Switch is located on the front panel of the iHP unit. Enabling this configuration will allow the user to wait for the
power switch to be pressed before the iHP rack turns on after the application of the AC input voltage.

Setting Remarks

After turning-on the Input AC and ISOCOMM Boot load, Modules will not turn-on.
Enable Module will turn-on after pressing the Standby Switch.
Power Switch will be operational after 20secs from the application of input AC.

Disable After turning-on the Input AC and ISOCOMM Boot load, Modules will turn-on
automatically.

Disable on 5V_STBY Fault

User can configure the iHP rack to disable the modules if 5V_STBY fault occurred.

Setting Remarks
Enable Once the 5V_STBY Fault occurred, modules will be disabled.
Disable Once the 5V_STBY fault occurred, modules are still enabled.
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INHO/ENO TTL and INH1/EN1 TTL Function

This section allows the user to configure INHO/ENO TTL signal (iHP rack DSUB9 pin 5) as Inhibit Low or Enable Low
function and INH1/EN1 TTL signal (iHP rack DSUB9 pin 4) as Inhibit High or Enable High function.

iHP Rack DSUB9
Configuration Module Status
Input to INHO/ENO Pin 5 Input to INH1/EN1 Pin 4
Shorted to GND Floating OFF
Shorted to GND 5V OFF
INHO & INH1
Floating Floating ON
Floating 5v OFF
Shorted to GND Floating OFF
Shorted to GND 5V OFF
INHO & EN1
Floating Floating OFF
Floating 5V ON
Shorted to GND Floating ON
Shorted to GND 5V OFF
ENO & INH1
Floating Floating OFF
Floating 5v OFF
Shorted to GND Floating OFF
Shorted to GND 5V ON
ENO & EN1
Floating Floating OFF
Floating 5V OFF
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This function is needed during multi-rack operation. Number of Racks connected will be activated when the Rack

Synchronized OFF is enabled.

This parameter will indicate how many racks should be synchronized. Allowable rack to be synchronized is up to 8 racks.

Rack Synchronisation:

Rack Synchronized OFF: I Enal_:uie v
Number of Racks connected : ' v
Mate: Yau !'.ih;-;e:i to restart the system in order far the changes to take effect.
3 '_Rssfare_prew::uue values| |Save Changes|
5
16

Rack Synchronized Off Setting

Remarks

Enable

Rack synchronize off is activated.

Disable

Rack synchronize off is de-activated.
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Module Section

Module section will display the following information.

Module Configuration

Module Synchronized OFF : Ensbled ¥

Note) You may need to restart the system in crder for the changss to take effect.

[Restore previous values [Save Changes

Configuration : Series ¥
Group 1: Module 1 LModule 2 |- IModule 3 2 Moduls 4
Modules :
Module 5 UModule & IModule 7 | Module 8
Configuration : Series ¥
Group 2: Module 1 LModule 2 IModule 2 LIModule 4
Modules :
Module 5 WiModule 6 SiModule 7 U Module 8
Configuration : Series ¥
Group 3: Module 1 L Module 2 IModule 3 L Module 4
Modules :
Module 5 WModule & Module 7 =Module 8
Configuration : Series ¥
Group 4: Module 1 ZModule 2 CiModule 3 CModule 4
Modules :
Module 5 WModule & WiModule T EiModule B
Configuration : Series ¥
Group 5: Module 1 LiModule 2 LlModule 3 LModule 4
Modules :
Module 5 Wkodule & 'WMedule T W Module 8
Configuration : Series ¥
Group 6: Module 1 WModule 2 Uinodule 3 W Module 4
Modules :
Module 5 Wiodule & WModule 7 = Module 8
Configuration : Series ¥
Group 7: Module 1 Module 2 UiModule 3 U Module 4
Modules :
Module 5 WModule 8 EiModule 7 ElModule 8

MNote:

A MM T"ECNSAT

An Advanced Energy Company



Technical Reference Note

Rev.11.28.19_#1.1
iHP Series Software

Page 27
Module Synchronized OFF

This function will shutdown all modules installed in a rack when any module is at fault or in standby mode. User can

configure this function as below table. It is required to enable the “Module Synchronized OFF” functionality when module is
connected in parallel or series.

Setting Remarks
All modules installed in the rack will shutdown when any module is at fault or in
Enable
standby mode.
Disable When at least one module is at fault or in standby, the remaining modules will still be
operational.

Module Group

Modules need to be group as one during parallel or series connections. Modules will be allowed to be included in one
group only.

This function will treat all modules as one. The group number and modules in the group connection parallel or series need
to be configured in the ISOCOMM WebTool.

User can now have below added functions:
Single command for all modules in a group (limited command).
Single PMBus™ status reporting for all modules in a group.

Single reporting of Vo, lo, and Po for all modules in a group.
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Firmware Section

This section provides the firmware upgrade of PFC and modules. Before upgrading the firmware, module output should be
disconnected to system load.

Procedure for firmware upgrade:
1. Click “FIRMWARE?” tab. If asked for username and password, type below:
User Name: admin

Password: rtsn1234!

2. To upgrade the firmware of the unit, upload first the desired firmware file. Click “Choose File”.

n':.‘- .-l EI’I“

Firmware Upgrade

Device : | PFC v

Available Firmwares :

Flash selected frmware [Delete Firmware File

Upload new firmware file:

' Choose File | Mo file chosen I

Upload File

3. Select the desired firmware file. It is the .S extension file.

& Open =5
@U @[ | « HexFiles Code » Teaml » IHP » DCDC_Module b Integrated » = [ 45| [ Search Int o]
Organize v New folder =~ O @
& Downloads * Mame Date modified Type =
=l Recent Places = — |
|| KAD 73-936-0024_iHP_Module Sec +04.14.00(auto).5 SFile
E || 73-936-0024_iHP_MODULE v0413.05_FW_TEST.5 S File
Bl Desktop T
Lib | || 73-936-0024_iHP_MODULE v04.13.04_FW_TE5T.s SFile
- Libraries
: TEAmS || 73-936-0024_iHP_MODULE v04,13.03_FW_TEST.5 5 File
= || 630-003000-0026_73-936-0024_iHP_MODULE_v04.13.00_FW_RCOL.S 5 File
1M Computer A
) e 05 () || 73-936-0024_iHP_MODULE v04.12.06_FW_TEST.5 5 File
== ; || 73-936-0024_iHP_MODULE_v04.12.03_FW_TEST.5
= DATA (D) =
73-936-0024_iHP_MODULE_04.12.02_FW_TEST.S
s TEAMILS (E:) i
e || 73-936-0024_iHP_MODULE_w04.12.01_FW_TEST.S
o team \phai
= fip B2 73-936-0x00¢ iHP Module Firmware Revision History
S projects (\WPHZ 5
|| 73-936-0024_iHP_Module_Sec_vX4.12.00.5 SFile
S8 sw2$ (\\PHAILE ] |
|| KAD_73-9356-0024_iHP_Module_Sec_v04.12.00(auto).5 S File =
5= TEAML5S (\p
4 - || i b
[- SR
File name:  KAD_73-936-0024_iHP_Module_Sec_v04.14.00(auto).5 ~ | AllFiles v|
| Open lv] | Cancel |
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4. Click “Upload File”.

Upload new firmware file:

| Choose File | KAD_73-936-...00(auto).S

5. Once uploaded successfully, confirmation will be displayed as below.

Upload new firmware file:
Chooss Fie | KAD_73-936-...00(auto).5

[Upload Fig

KAD 73-936-0024 IHP Module_Sec v04.14.00(auto).S upload is complete

Uploaded 266817 byles of 266817

6. Refresh Webtool.

—————

7] iHP Rack - Network Confi %

&~ ] 192.168.2.100/protected/fw_upgrade.php#
i Apps iHP Rack - Home

7. The uploaded file should be visible in the available firmware box.

Device : | PFC v

Available Firmwares :

Mwewluploads/KAD_73-938-0024_iHP_Module_Sec_v04.14.00(auto).S

Flash selected frmware) Delete Frmware File

Rev.11.28.19_#1.1
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8. Select the preferred device (i.e. PFC or Module 1 or Module 2, ... or Module 8) to upgrade. Module bootloading should

be done per module, so only select one module at a time.

Device : | PFC v
PFC

BE-00

6-0024_iHP_Module_Sec_v04.14.00{auto

lelete Frmware File

Upload new firmware file:
Choose File | No file chosen
Upload File;
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9. Select the desired FW to be bootloaded at the Available Firmware box. It should be highlighted as below. 9

Device : | Module 1 v

Available Firmwares :
Nwwwiuploads/KAD_73-936-0024_iHP_Module_Sec_v04.14.00(auto).S . I

10. Click “Flash selected firmware” to start the bootloading. Bootloading progress will be display.

Device : | Module 1 ¥

Available Firmwares :
Nwwiuploads/KAD_73-636-0024_HP_Module_Sec_v04.14.00(auto) S

Upload new firmware file;

_Choose File | No fiie chosen
Upload Fie

Bootloading... 22%

11. The Webtool will notify the user once the bootloading is completed.
e

Bootload Completed!

A system restart is needed in order for the new firmware to take effect.

12. Turn-off input AC for 10seconds.
13. FW update finish.

14. Power-up again the input AC for FW version checking.
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15. Go to WebTool Home page to check the FW version.

I —— R Eh
E TECHM GIES

F i a
EMBED

ISOCOMM |

MAC Address :

IP Address :

Serial Number :

Firmware Version:

PFEC:

PFC1 Firmware Version:

PFC2 Firmware Version:

Modules

Model: 73-836-D250
Module 1:
Firmware Version: 04.14.00 )
Model: 73-536-D250
Module 2:
Firmware Version: D4.12.00
Model:
Maodule 3:
Firmware Version: 04.12.00
Model:
Module 4:
Firmware Version: 041280
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Maintenance Section

This section contains the “Reset System” button.

N —1

MODULE FIRMWARE MAINTENANCE
EDDED TECHMNOL ES

|Resat System

Once user press the “Reset System” button, all modules will shutdown. ISOCOMM will re-boot. ISOCOMM boot time is

around 21secs. System LED and output LED will be off and power LED will be blinking green. After 20secs, ISOCOMM is
now configured to the new setting and operational.

All changes in the configuration in the WebTool will take into effect after AC recycle or reset via pressing the “Reset
System” button in the WebTool Maintenance Section.
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Applications

Module Configuration Change (For ISOCOMM SW v2.09.00 and above)

This module configuration change is done under ISOCOMM with command D3h (ISOCOMM_MODULE_CONFIG). The
length of D3h is 2 Bytes. The 1st byte is for the address of the module. The 2nd byte is for the MODULE_CONFIG value.

Module Address Assignment in hexadecimal MODULE_CONFIG value

Data 1st byte Module Slot or Group # Data 2"d byte Module Configuration
00h Module 1 00h Digital Voltage Source
01h Module 2 08h Digital Current Source
02h Module 3 02h Analog Voltage Source
03h Module 4 OAh Analog Current Source
04h Module 5
05h Module 6
06h Module 7
07h Module 8
08h Group 1
09h Group 2
0Ah Group 3
0Bh Group 4

Sequence to change the module configuration to Digital Voltage Source for instance.
1. Disable write protect of ISOCOMM.
2. Execute module operation D3h under ISOCOMM.
3. The 13t byte is for the address of the module and the 2nd byte to data “00” (Digital Voltage Source).
a. Set the Device Address to ISOCOMM.
b. Operation field set to Write.
c. Command Code set to D3h.
d. Write “XX 00” (hex) to the “Data” field. Module configuration change to digital voltage source.
e. Ensure that the “Enable” Radio box have a check.

f. After pressing the “Run All or Run Enabled”, the Module will be configured to digital voltage source and will undergo
re-initialization. Please wait for 3 seconds before communicating to the module.
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Change Module Configuration to Digital Voltage Source
Seq. No. A“&[’{ Device Addr Operation | Length | Command Code Actual Data e Enable Delay
0 0 + | 0: 150COMM - |wite = [0 10h: WRITE_PROTECT - 00 v 50 disable write protect
- - - - v
2 0 - [0 150c0MM - [wie -0 D3h: MODULE_CONFIG - 0100 2 50 module 1 config
3 0 - | 0:150COMM v |wite < |0 D3h: MODULE_CONFIG - 0200 2 50 change
4 [i] = [ 0: 1ISOCOMM = ||Wite [= |0 D3h: MODULE_CONFIG i 0300 7 50
5 [i] ~ [ 0: 1ISOCOMM = ||Wite [~ |0 D3h: MODULE_CONFIG - 04 00 ~ 50
[ i} + [0: 1SOCOMM ~||Wite [~ |0 D3h: MODULE_COMFIG - 0500 ¥ 50
7 0 - | 0: 150COMM - |wite [0 D3h: MODULE_CONFIG - 0600 v 50 module 8 config
0 - | 0: 1socoMm - |wite -0 D3h: MODLULE_CONFIG - 07 00 v 50 change
Change Module Configuration to Digital Current Source
Semiln A‘Eﬂ‘{ Device Addr T mnn | B Actul Data LRt e Enable Delay
0 0 = | 0:150COMM - |Wite |~ |0 10h: WRITE_PROTECT - 00 I 50 disable write protect
- - - - v
2 0 - [ 0: 150C0MM - |wite =0 Dh: MODULE_CONFIG . 0108 [t 50 module 1 config
3 0 = | 0: 1S0COMM - |wite < [0 D3h: MODULE_CONFIG - 0208 W 50 change
4 [} = | 0: 150COMM - |Wite =0 D%h: MODULE_CONFIG - 1308 v 50
5 [ = | 0 150COMM - |wite |~ |0 D3h: MODULE_CONFIG - 0408 W 50
[ 0 = [0: 1SOCOMM v |Wite = |0 D3h: MODULE_CONFIG - 0508 v 50
7 0 - | 0: 1SOCOMM | Wite = |0 D3h: MODULE_CONFIG - 06 08 [ 50 module 8 config
[ - [ 0 150C0MM - |Wite ~ [0 D3h: MODULE_CONFIG - 07 08 [t 50 change
Change Module Configuration to Analog Voltage Source
i '“UE;’ Device Addr Trenn| een [emamn Actual Dt Lz Encble Delay
0 0 * | 0 150COMM v |Wite = (0 10h: WRITE_PROTECT v w ¥ 50 disable write protect
- v v - v
2 0 v|DIS0COMM +wite v [0 D3h: MODULE_CONFIG . 002 [ 50 module 1 config
3 0 - | 0: 1SOCOMM |Wite |0 D3h; MODULE_CONFIG - 0202 I 50 change
4 (] - | 0 150COMM |wite <0 D3h: MODULE_CONFIG - 0302 W 50
5 (] - | 0:150C0MM - |wite -0 D3h: MODULE_CONFIG - M0 I 50
5 (] - | 0 150C0MM |wite -|0 D3h: MODULE_CONFIG - 0502 W 50
7 (] - | 0 150COMM |wite <0 D3h: MODULE_CONFIG - 0502 I 50 maodule 8 config
(] = | 0 150C0MM v |wite +|0 D3h: MODULE_CONFIG - 0702 W 50 change
Change Module Configuration to Analog Current Source
Seq. No. A”ﬂ Device Addr Operaton | Length | Command Code AtalData | Do fexcodes: Erable Delay
0 0 = | 0 1SOCOMM - |Wite = |0 10h: WRITE_PROTECT - 00 ¥ 50 disable write protect
- - v - v
2 0 v|DISOCOMM v [Wie v |0 Dah: MODLLE_CONFIG . 0104 17 50 module 1 config
1 0 +|0:150C0MM v |Wite [*|0 Dh: MODULE_CONFIG - 0208 V¥ 50 change
4 (] - | 0 150C0MM *|Wite *|0 D%h: MODULE_CONFIG - 1304 ¥ 50
] ] = | 0 150C0MM * |Wite *|0 D3h: MODULE_CONFIG - 408 ¥ 50
] (] = | 0 150COMM * |Wite *|0 D3%h: MODULE_CONFIG - 01508 ¥ 50
7 (] = | 0 1S0C0MM - |Wite = |0 D%h: MODULE _CONFIG - 06 0A v 50 module 8 config
(] = | 0 150C0MM v |Wite =0 D%h: MODULE_CONFIG - 0704 ¥ 50 change
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Change Module VREF

Output voltage can be controlled digitally. User can vary the output voltage depending on the module series. To digitally
change the output voltage, user need to send the desired output voltage via PMBus™ Command 0xB1h (VREF).

Sequence to change the module VREF.
1. Set the Device Address.

2. Operation field set to Write.

3. Command Code set to B1h.
4

. Write the desired output voltage (in decimal) to the “Actual Data” field. In below example, module output voltage will be
changed to 40V.

[

. Ensure that the “Enable” Radio box have a check.

6. After pressing the “Run All or Run Enabled” button, the module output voltage will be changed based on the
commanded value.

Mimber of Cycle: |4 ?— FileNarme: I
[~ Enable Contirmous Send : [ o 1 ?‘] @ f@ —
I Saw Pradalinad it : H iJ T " ﬁ = | P” e |

‘ Aciual Daia

0 B is voDuLer B 1h: VREF au 0350 1ADG V|
1] =817 MODLLEZ \'\'me =0 Bih: VREF an D380 1ADE Ira 5
b 818 vODULES e [ Bk VREF 40 DEIADE = 50
‘0 =fs vopuLes wite =0 Bk VREF 41 | D3E01AD 5 50
o -R20 voouLes Wi [ =f0 Bik: VREF 4 DE0IALS [ 5
[0 =821 voouies Wits =f0 Bk VREF 40 [p3s01008 3 50
o =8 FF MODULET | Wita =0 B1h; VREF a0 0380 1A D I ]
o 23 WODLULER 0 Blkh: VREF Q3E0 1A DS W 50

‘ommand Code set@Actual Data: Decimal
o xB1h VREF Value of desired
Module O/P Voltage

Sel Device @O peration
Address is Write
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Change Module IREF

Output current can be controlled digitally. User can vary the output current depending on the module series. To digitally
change the output current, user need to send the desired output current via PMBus™ Command 0xB2h (IREF).

Please take note: Digital change of IREF is only allowed during Digital Current Source configuration
(PMBus™ register 0xD3h data “0x08h”).

Sequence to change the module IREF.
1. Set the Device Address.

2. Operation field set to Write.

3. Command Code set to B2h.
4

. Write the desired output current (in decimal) to the “Actual Data” field. In below example, module output current will be
changed to 30A.

5. Ensure that the “Enable” Radio box have a check.

6. After pressing the “Run All or Run Enabled” button, the module output voltage will be changed based on the
commanded value.

] B2h: IFEF 30 = 50
1 a =8 17 VODULEZ | Wite =80 B2h: IREF 30 I3 EDS3 34 1= 50
2 o 113 voDuLES Wis -f0 Bzh. IREF ] (3 EDS3 M [~ 50
3 o =113 voDULES Wie | =]0 B2h: IREF 30 03EDS3M ] 50
4 0 1 20 woDULES wine =0 B2h: IREF 0 03 ED 53 F 50
5 0 =131 woDuLEs Wi =f0 Boh: IREF 20 C3EDSI M =] 50
§ 0 =122 wonuLEr wae =fo B IREF a0 13EDS3 [ A0
7 i 23 MODULES ; 0 ] ) CIE09I M [~ 5

Command Code =t
to OxB2h IREF

ctual Data: Decimal
Value of desired
Module O/P Current

Operation
is Write

et Device
Address
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Over Current Response Type (Module Command Code 52h)

The over current response type can be read or written under module with command 52h (OC_RESPONSE_TYPE). iHP
modules have two over current response types: latch and constant current.

Setting Module Command Code 52h value Module Action
Module will enter constant current
Constant current response 00h o
when the over current level is hit.

Latch type response

01h Module will shut down
when the over current level is hit.

Read Module Command Code 52h

"Enable " radio box must
Select Operation "Read"” have a check
Seq. No. }%J.dn;r Dievice Addr Operation  Length Command Code Actual Data Data (Hex codes; separated by space) Enable Delay
52h: OC_RESPONSE_TYPE B

After sending the command, the
52h data will be displayed here.

Select Module slot to Read Select Command Code 52h

Set Delay to 50ms

Write Module Command Code 52h

"Enable" radio box must
Select Operation "Write" have a check
Lt

Seq. No. Addr Device Addr Operation  Length

Command Code

Actual Data Data {Hex codes: separated by space) Enable

Delay
0| (V] 150
Select Module slot to Write Select Command code 52h Write the data here Set Delat to 50ms
"00" for Constant Current Type

"01" for Latch Type
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Module Save Command (ISOCOMM Command Code D7h)

The configuration can be saved by sending the ISOCOMM command D7h. ISOCOMM command 10h Write Protect should
be disabled before sending D7h.

“Data” represents the device to save:

Data Module Slot or Group #
00 Module 1
01 Module 2
02 Module 3
03 Module 4
04 Module 5
05 Module 6
06 Module 7
07 Module 8
08 Group 1
09 Group 2
0A Group 3
0B Group 4
oC Group 5
0D Group 6
OE Group 7

After sending D7h, ISOCOMM will turn-off all modules for 2seconds. After 2seconds, all modules will power up again.

The example below shows sending Save Command to Module2. The 2000 Delay (msec) represents the saving process
time of the module.

Ceq. Mz, k:';[ Device Addr Operation Lergth Command Code :mal g:ﬁ:;hc:?:m’ Eranis Delay

T T ¢ 1SOCOMM Write Protect Disable Commant
= |0 ISCCOMM = |Wike = |0 10h WRITE_PROTECT - 0 [« |%0

0 0
ﬂ‘.m | - x o (/] 2000 $ ISOCOMM Save Command Module 2

|
=
T
o
I
m
I
—t
(]
e
w
I
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PFC Supported PMBus™ Command List:
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In PFC PMBus™ commands, the parameter refers to the one of the PFC in which the command is addressed. For
example Vout refers to the output voltage of the PFC in which the command is addressed.

PFC Supported PMBus™ Command List:

Command Command Name Default Value | Access Data Data Descriotion
Code (HEX) Type Bytes Format P
03h CLEAR_FAULTS - S Used to remove the warning or fault bits set
in the status register
10h WRITE_PROTECT 00 R/W 1 Bitmapped | Used to enable or disable writing to the
module PMBus™ registers
80h - Disables write except 10h
00h - Enables write to all writeable
commands
78h STATUS_BYTE 00 R 1 Bitmapped | Summary of critical faults
b7 - BUSY - Not supported
b6 - OFF - Unit is OFF
b5 - VOUT_OV_FAULT - Output over-voltage fault has occurred
b4 - IOUT_OC_FAULT - Not supported
b3 - VIN_UV_FAULT - An input under-voltage fault has occurred
b2 - TEMPERATURE - A temperature fault or warning has occurred
b1 - CML - A communication, memory or logic fault has
occurred
b0 — NONE OF THE ABOVE - Not supported
79h STATUS_WORD 0000 R 2 Bitmapped | Summary of units fault and warning status

b15 - VOUT

An output voltage fault or warning has
occurred

b14 - IOUT/POUT

An output-current or power fault or warning
has occurred

b13 - INPUT An input voltage, current or power fault or
warning as occurred
b12 - MFR A manufacturer specific fault or warning has

occurred

b11 - POWER_GOOD#

The POWER_GOOD signal is de-asserted

b10 - FANS Not supported
b9 - OTHER Not supported
b8 - UKNOWN Not supported
b7 - BUSY Not supported
b6 - OFF Unit is OFF

b5 - VOUT_OV_FAULT

Output over-voltage fault has occurred

b4 - 10UT_OC_FAULT

Not supported

b3 - VIN_UV_FAULT

An input under-voltage fault has occurred

b2 - TEMPERATURE

A temperature fault or warning has occurred

b1 -CML

A communication, memory or logic fault has
occurred

B0 - NONE OF THE ABOVE

Not supported
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PFC Supported PMBus™ Command List: Page 40
Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format
7Ah STATUS_VOUT 00 R 1 Bitmapped | Output voltage related faults and warnings
b7 Vout over-voltage fault
b6 Vout over-voltage warning
b5 Vout under-voltage warning
b4 Vout under-voltage fault
b3:0 Not supported
7Ch STATUS_INPUT 00 R 1 Bitmapped | Input related faults and warnings
b7 Vin over-voltage fault
b6 Vin over-voltage warning
b5 Vin under-voltage warning
b4 Vin under-voltage fault
b3:0 Not supported
7Dh STATUS_TEMPERATURE 00 R 1 Bitmapped | Temperature related faults and warnings
b7 Over-temperature fault
b6 Over-temperature warning
b5:0 Not supported
7Eh STATUS_CML 00 R 1 Bitmapped | Communications, logic and memory
b7 Invalid or unsupported command received
b6 Invalid or unsupported data received
b5 Packet error check failed
b4 Memory fault detect, CRC Error
b3:0 Not supported
80h STATUS_MFR_SPECIFIC 00 R 1 Bitmapped | Manufacturer status codes
b7 RAIL3 fault
b6 RAIL2 fault
b5 RAIL1 fault
b4:1 Not supported
b0 BULK OVP/DVP
9%h MFR_ID ARTESYN BR 7 ASCII Abbrev or symbol of manufacturers name.
ASCII (artesyn)
9Ah MFR_MODEL BR 15 ASCII Manufacturers model number. ASCII format
EOh FW_PRI_VERSION - BR 8 ASCII The SW version of the device. ASCII format
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PFC Supported PMBus™ Command List: °
Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format
E9h MFR_STATUS_01 BR 6 Bitmapped | This command has 3 indexes. Each index
contains 2 bytes of data.
Index 00 2 Bitmapped | Input status
b15:12 Reserved
b11 Vin3 OVP
b10 Vin2 OVP
b9 Vin1 OVP
b8 Vin3 UVP
b7 Vin2 UVP
b6 Vin1 UVP
b5 AUX
b4 Relay
b3 Supply
b2 PSON
b1 Address
b0 BulkOK
Index 01 2 Bitmapped | PFC status
b15:9 Reserved
b8 OoPW
b7 Oocw
b6 ovw
b5 Other
b4 SCKT
b3 OCP
b2 UVP
b1 OVP
b0 OutOK
Index 02 2 Bitmapped | VBUS status
b15:12 Reserved
b11 Differential voltage protection rail3
b10 Differential voltage protection rail2
b9 Differential voltage protection rail1
b8 Bulk short circuit3
b7 Bulk short circuit2
b6 Bulk short circuit1
b5 Bulk under-voltage protection rail3
b4 Bulk under-voltage protection rail2
b3 Bulk under-voltage protection raill1
b2 Bulk over-voltage protection rail3
b1 Bulk over-voltage protection raill2
b0 Bulk over-voltage protection rail1
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Module Support PMBus™ Command List
Module Supported PMBus™ Command List:
Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format P
01h OPERATION 80 R/W 1 Bitmapped | Used to turn ON/OFF the module
b7:6 00 - Turn OFF
10 - Turn ON
b5:0 Reserved
03h CLEAR_FAULTS - S
10h WRITE_PROTECT 00 R/W 1 Bitmapped | Used to control writing to the PMBus™
Device.
80h - Disables write except 10h
40h - Disables write except 10h, 01h
00h - Enables write to all writeable
commands
24h VOUT_MAX BR 3 Direct Read the max output voltage of the module.

Automatically set to 120% of nominal rating.
Multiplier is 10000.

31h POUT_MAX Linear Read Module’s rated power.

41h VOUT_OV_FAULT_RESPONSE 80 R 1 Bitmapped | Read Module Response during over-voltage
fault condition.
Fix Data: 80h - Device Latch

45h VOUT_UV_FAULT_RESPONE 80 R 1 Bitmapped | Read Module Response during under-
voltage fault condition.
Fix Data: 80h - Device Latch

48h OV_FAULT_LIMIT_MULTIPLIER 2EEQ BR/BW 2 Direct Used to compute for the tracking over
voltage protection (OVP) of the module.
Multiplier is 100.

Range: 120% to 130%

During Digital Voltage Source (DVS),
Analog Current Source (ACS), and Digital
Current Source (DCS),

OVP Level = VREF + (Nominal Voltage *
(OVP Multiplier-1))

During AVS, this PMBus™ Register is not
functional.

49h OV_WARN_LIMIT_MULTIPLIER 2904 BR/BW 2 Direct Used to compute for the tracking over
voltage warning (OVP) of the module.
Multiplier is 100.

Range: 105% to 125%

During Digital Voltage Source (DVS),
Analog Current Source (ACS), and Digital
Current Source (DCS),

OVW Level = VREF + (Nominal Voltage *
(OVP Multiplier-1))

During AVS, this PMBus™ Register is not
functional.

4Bh UV_FAULT_LIMIT_MULTIPLIER 2134 BR/BW 2 Direct Used to compute for the tracking under
voltage protection (UVP) of the module.
Multiplier is 100.

Range: 80% to 90%

Under Voltage Protection is functional
during Digital Programming Voltage Source
(DVS)

UVP Level = VREF — (Nominal Voltage * (1-
UVP Multiplier))

This function will be disabled when the
VREF is set to less than or equal to 10% of
the nominal.

Py
N
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Command

Code Command Name

Default Value
(HEX)

Access
Type

Data
Bytes

Data
Format

Description

4Ch UV_WARN_LIMIT_MULTIPLIER

2328

BR/BW

Direct

Used to compute for the tracking under
voltage warning (UVW) of the module
Multiplier is 100

Range: 85% to 95%

Under Voltage Protection is functional
during Digital Programming Voltage Source
(DVS)

UVW Level = VREF — (Nominal Voltage *
(1-UVP Multiplier))

This function will be disable when the VREF
is set to less than or equal to 10% of the
nominal

4Dh OC_FAULT_LIMIT_MULTIPLIER

2904

BR/BW

Direct

Used to compute for the tracking over
current protection (OCP) level of the module
Multiplier is 100

Range: 50% to 105%

During Digital Voltage Source (DVS) and
Analog Voltage Source (AVS),

Latch type OC level = (lo
nominal)*(OC_FAULT_LIMIT_MULTIPLIER)
CC type OC level = (lo
nominal)*(OC_FAULT_LIMIT_MULTIPLIER)
It is not functional during Digital Current
Source and Analog Current Source

4Fh OT_FAULT_LIMIT

Linear

Over-temperature protection level of the
Module for TEMP1
Fix data varies per module series

50h OT_FAULT_RESPONSE

B8

Bitmapped

Read module response during over
temperature fault condition
Fix Data: B8h - Device Shuts down

51h OT_WARN_LIMIT

Linear

Over-temperature warning level of the
Module for TEMP1
Fix data varies per module series

52h OC_RESPONSE_TYPE

00

R/W

Bitmapped

Command to read/write over-current
protection type. Applicable only during
Voltage Source configuration

b7:0

00h - CC Type Protection
01h - Latch Type Protection

5Eh POWER_GOOD_ON

BR

Direct

Read the output voltage level (DVS) where
POWER_GOOD signal is asserted
Multiplier is 10000

During Digital Programming Voltage Source,
Vo@ Power Good On =

VREF * POWER_GOOD_ON

This command is not functional during DCS,
AVS and ACS

5Fh POWER_GOOD_OFF

BR

Direct

Read the output voltage level (DVS) where
POWER_GOOD signal is de-asserted
Multiplier is 10000

During Digital Programming Voltage Source,
Vo@ Power Good Off =

VREF * POWER_GOOD_OFF

This command is not functional during
APVS and APCS
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Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format
78h STATUS_BYTE 00 R 1 Bitmapped | Summary of critical faults
b7 - BUSY - Not supported
b6 - OFF - Unit is OFF
b5 - VOUT_OV_FAULT - Output over-voltage fault has occurred
b4 - IOUT_OC_FAULT - Output over-current fault has occurred
b3 - VIN_UV_FAULT - Not supported
b2 - TEMPERATURE - A temperature fault or warning has occurred
b1 - CML - A communication, memory or logic fault has
occurred
b0 - NONE OF THE ABOVE - A fault warning not listed in bits[7:1] has
occurred
79h STATUS_WORD 0000 R 2 Bitmapped | Summary of units fault and warning status
b15 - VOUT An output voltage fault or warning has
occurred
b14 - IOUT/POUT An output current or power fault or warning
has occurred
b13 - INPUT An input voltage, current or power fault or
warning as occurred
b12 - MFR_SPECIFIC A manufacturer specific fault or warning has
occurred
b11 - POWER_GOOD# The POWER_GOOD signal is de-asserted
b10:7 Not supported
b6 - OFF Unit is OFF
b5 - VOUT_OV_FAULT Output over-voltage fault has occurred
b4 - IOUT_OC_FAULT Output over-current fault has occurred
b3 - VIN_UV_FAULT Not supported
b2 - TEMPERATURE A temperature fault or warning has occurred
b1 - CML A communication, memory or logic fault has
occurred
b0 - NONE_OF_THE_ABOVE A fault or warning not listed in bits[7:1] of
this byte has occurred
7Ah STATUS_VOUT 00 R 1 Bitmapped | Output voltage related faults and warnings
b7 Vout over-voltage fault
b6 Vout over-voltage warning
b5 Vout under-voltage warning
b4 Vout under-voltage fault
b3:0 Not supported
7Bh STATUS_IOUT 00 R 1 Bitmapped | Output current related faults and warnings
b7 lout over-current fault
b6 Not supported
b5 lout over-current warning
b4:0 Not supported
7Ch STATUS_INPUT 00 R 1 Bitmapped | Input related faults and warnings
b7:3 Not supported
b2 lin over-current fault, asserted when module
primary over-current fault is triggered
b1 lin over-current warning, asserted when
module primary over-current fault is
triggered
b0 Not supported
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Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format P
7Dh STATUS_TEMPERATURE 00 R 1 Bitmapped | Temperature related faults and warnings
b7 Over-temperature fault
b6 Over-temperature warning
b5:0 Not supported
7Eh STATUS_CML 00 R 1 Bitmapped | Communications, logic and memory
b7 Invalid or unsupported command received
b6 Invalid or unsupported data received
b5 Packet error check failed
b4 Memory fault detect
b3:0 Not supported
80h STATUS_MFR_SPECIFIC R Bitmapped
b7 Asserted when memory error occur
b6 Reserved
b5 Asserted when DSP supply goes below
regulation
b4 Reserved
b3 Asserted when module primary current
imbalance occur
b2 Asserted when module primary over-current
occur
b1 Reserved
b0 Asserted when internal CAN communication
fault occur
8Bh READ_VOUT - BR 3 Direct Returns the actual, measured voltage in
Volts
Multiplier is 10000
8Ch READ_IOUT - BR 3 Direct Returns the output current in amperes
Multiplier is 10000
8Dh READ_TEMPERATURE_1 - R 2 Linear Module power device temperature reporting
8Fh READ_TEMPERATURE_3 - R 2 Linear Module Transformer temperature reporting
96h READ_POUT - R 2 Linear Returns the output power, in Watts.
9%h MFR_ID "ARTESYN" BR 7 ASCII Abbrev or symbol of manufacturers name.
ASCII (ARTESYN)
9Ah MFR_MODEL BR 15 ASCII Manufacturers model number, ASCII format
varies per module series
9Bh MFR_REVISION BR 2 ASCII Manufacturers revision number, ASCII
format, varies per module series
9Ch MFR_LOCATION “PHILIPPINES” BR 6 ASCII Manufacturers facility, ASCII format
Fix data: “PHILIPPINES”
9Dh MFR_DATE BR 2 ASCII Manufacture Date, ASCII format
Data format: “YYMMDD”
9Eh MFR_SERIAL BR 13 ASCII Unit serial number, ASCII format
Adh MFR_VOUT_MIN BR 3 Direct Minimum output voltage that can be set in
the module
Multiplier is 10000
A5h MFR_VOUT_MAX BR 3 Direct Maximum output voltage that can be set in
the module
Multiplier is 10000
A6h MFR_IOUT_MAX BR 3 Direct Maximum output current that can be set in

the module
Multiplier is 10000
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Module Supported PMBus™ Command List:

Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format P
A7h MFR_POUT_MAX R 2 Linear Maximum output power that can be delivery

by the module
BOh FRU_DATA BR Varies Return to FRU data of the Module in ASCII.

B1h VREF BR/BW 3 Direct Module voltage reference. Command have
different function in each Module operation
(D3h)

Multiplier is 10000

1. Digital Voltage Source

User can change output voltage using this
command from 5% of nominal Vout to 120%
of nominal Vout.

The module will enter to standby mode
when user writes 0V to this register.

2. Analog Voltage Source

Read Only. Not functional during this
operation

Automatically set to module nominal output
voltage

3. Digital/Analog Current Source

User can change output voltage using this
command from 5% of nominal Vout to 100%
of nominal Vout

Clamp voltage during Current Source
operation

B2h IREF BR/BW 3 Direct Module current reference

Multiplier is 10000

1. Digital Current Source

User can change output current using this
command from OA to nominal output current
The module will enter to standby mode
when user writes OA to this register.

2. Analog Current Source

Read Only. Not functional during this
operation.

Automatically set to OA.

3. Digital/Analog Voltage Source

Read only.

Latch type fault: Fix to 120% of nominal
output current. Not functional.

CC Type Fault:

IREF= (lo
nominal)*(OC_FAULT_LIMIT_MULTIPLIER)
PMBus™ command 4Dh
OC_FAULT_LIMIT_MULTIPLIER
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Module Supported PMBus™ Command List:

Command Command Name Default Value | Access Data Data
Code (HEX) Type Bytes Format
B5h SET_VOLTAGE_RISE_ BR 2 Direct Read the voltage rise time during Module’s
SETTING Digital Voltage Source (DVS) operation
Multiplier is 1

Data Range: 00h - OFh

Byte1:Byte2 The module rise time setting
0x00h - 10mS (+/-5mS)
0x01h - 20mS (+/-5mS)
0x02h - 50mS (+/-5mS)
0x03h - 70mS (+/-5mS)
0x04h - 80mS (+/-5mS)
0x05h - 90mS (+/-5mS)
0x06h - 100mS (+/-5mS)
0x07h - 110mS (+/-5mS)
0x08h - 120mS (+/-5mS)
0x09h - 130mS (+/-5mS)
0x0Ah - 140mS (+/-5mS)
0x0Bh - 150mS (+/-5mS)
0x0Ch - 175mS (+/-10mS)
0x0Dh - 200mS (+/-10mS)
OxOEh - 225mS (+/-10mS)
O0x0Fh - 250mS (+/-10mS)

B6h SET_CURRENT_RISE_ 0000 BR 2 Direct Read the current rise time during Module’s
SETTING Digital Current Source (DCS) operation
Multiplier is 1

Data Range: 00h - OFh

Byte1:Byte2 The module rise time setting
0x00h - 7.2mS
0x01h - 100mS (+/-10mS)
0x02h - 125mS (+/-10mS)
0x03h - 150mS (+/-10mS)
0x04h - 175mS (+/-10mS)
0x05h - 200mS (+/-10mS)

)

)

)

Description

0x06h - 225mS (+/-10mS

0x07h - 250mS (+/-10mS

0x08h - 300mS (+/-10mS

0x09h - 350mS (+/-10mS)

0x0Ah - 400mS (+/-10mS)

0x0Bh - 450mS (+/-10mS)
0x0Ch - 500mS (+/-10mS)
0xODh - 700mS (+/-50mS)

0xOEh - 900mS (+/-50mS)

0xOFh - 1250mS (+/-50mS)

B7h SET_IO_ACTIVE_LEVEL_ 0001 BR/BW 2 Bitmapped | Set the logic of SYS_M_FAULT#,
LOGIC SYS_M_ENABLE#, and SYS_M_INHIBIT
signals

b15:8 Fixed 00
b7:3 Reserved

b2 1-SYS_M_FAULT# Logic High means
Module is at Fault

0 - SYS_M_FAULT# Logic Low means
Module is at Fault

b1 1 - Module will turn-off if SYS_M_INHIBIT is
Logic High

0 - Module will turn-off if SYS_M_INHIBIT is
Logic Low

b0 1 - Module will turn-on if SYS_M_ENABLE#
is Logic High

0 - Module will turn-on if SYS_M_ENABLE#
is Logic Low
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Command

Code Command Name

Default Value
(HEX)

Access
Type

Data
Bytes

Data
Format

Description

B8h SET_MODULE_LOAD TYPE

0002

BR

Bitmapped

Read Module compensation

01h - Resistive load compensation
02h - Capacitive load compensation
04h - LED load compensation

BAh ANALOG_FILTER_ENABLE

00

R/W

Bitmapped

To enable or disable heavy filtering of
IPROG signal during ACS or VPROG signal
during AVS

b7:2

Reserved

b1

1 - ACS heavy filter enabled
0 - ACS heavy filter disabled

b0

1 - AVS operation and modules in parallel.
Sharing enable

0 - AVS operation and modules stand-alone
Waveshape enable

DOh SHUTDOWN_CAUSE

Bitmapped

Indicate the cause of Module shutdown

b7:4

Reserved

b3

Config inhibit status: module inhibit status
during module configuration change

b2

1 - Module is OFF
0 - Module is ON

b1

Module auto recoverable fault assert bit due
to:

1) OT fault

2) COMM fault

3) Invalid programming (PGM) range

4) Output short circuit

b0

Module latch type fault assert bit due to:
1) Over-voltage fault

2) Under-voltage fault

3) Over-current fault

4) Primary over-current fault

5) Rail imbalance fault

6) Supply_MON fault

D3h MODULE_CONFIG

00

Bitmapped

Read module configuration mode

b7:4

Reserved

b3 - Source Selection

1 - Current Source Mode
0 - Voltage Source Mode

b2 Reserved
b1 - Select Analog or Digital 1 - Analog Control
Control 0 - Digital Control

b0 - Current Sensing

1 - External Shunt
0 - Internal Shunt

D8h VPROG_LOW_LIMIT

Returns the actual percentage of the VREF
value that Vprog low limit protection will
taken effect.

Used to change the Vprog low limit level.
The value is a percentage of the VREF.
Valid range is from 5% to 50%. Writing 0
disables the protection. If the PSU is in
standby mode, all written data except 0 will
considered invalid.
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Command

Code Command Name

Default Value
(HEX)

Access
Type

Data
Bytes

Data
Format

Description

D%h iPROG_LOW_LIMIT

Returns the actual percentage of the IREF
value that Iprog low limit protection will
taken effect.

Used to change the Iprog low limit level.
The value is a percentage of the IREF. Valid
range is from 5% to 50%. Writing O disables
the protection. If the PSU is in standby
mode, all written data except 0 will
considered invalid.

DAh VREF_MAX_LIMIT

Returns the actual value VREF maximum
limit used for command B1h VREF_TRIM.
Used to change the VREF maximum limit
used for command B1h VREF_TRIM.
Valid range varies per model.

DBh IREF_MAX_LIMIT

Returns the actual value IREF maximum
limit used for command B2h IREF_TRIM.
Used to change the IREF maximum limit
used for command B2h IREF_TRIM.
Valid range varies per model and also
depends on maximum Pout when Vout is
above the nominal value.

E1h FW_SEC_VERSION

BR

ASCII

Read module software version

E5h OPTN_TIME_TOTAL

BR

Direct

Read the total time when the module is turn-
on and the output is operational

This will reset when the iHP Rack is turn-off.
Multiplier is 1

E6h OPTN_TIME_PRESENT

BR

Direct

Read the total time when the module is turn-
on and the output is operational

This will reset when the module enters to
standby mode

Multiplier is 1

E7h HISTORY_DATA

BR

Varies

Read the module history data

E8h HISTORY_CLEAR

Clear history data

ESh CALIBRATION_DATE

BR

ASCII

Read the last calibration date
Data representation: YYMMDD
YY - Year

MM - Month

DD - Day
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ISOCOMM Supported PMBus™ Command List:
Command Command Name Default Value | Access Data Data Descriotion
Code (HEX) Type Bytes Format P
01h OPERATION 80 R/W 1 Bitmapped | Used to turn ON/OFF all modules
b7 0 - Turn OFF
1-Turn ON
b6:0 Reserved
03h CLEAR_FAULTS - S
10h WRITE_PROTECT 00 R/W 1 Bitmapped | Used to control writing to the PMBus™
device
80h - Disables write except 10h
00h - Enables write to all writeable
commands
FAN_ CONFIG_1_2 99 R 1 Bitmapped | Read only to reflect setting of Fans
b7 1 1 - Fan1 is present
0 - Fan1 is not present
b6 0 1 - Fan1 is commanded in RPM
0 - Fan1 is commanded in Duty Cycle
Fan1 tachometer pulses per revolution
00 - 1 pulse per revolution
b5:4 01 01 - 2 pulse per revolution
10 - 3 pulse per revolution
3Ah 11 4 pulse per revolution
b3 1 1 - Fan2 is present
0 - Fan2 is not present
b2 0 1 - Fan2 is commanded in RPM

0 - Fan2 is commanded in Duty Cycle
Fan2 tachometer pulses per revolution
00 - 1 pulse per revolution

b1:0 01 01 - 2 pulses per revolution

10 - 3 pulses per revolution

11 - 4 pulses per revolution

FAN_ CONFIG_3_4 99 R 1 Bitmapped | Read only to reflect setting of Fans

1 - Fan3 is present

b7 1 0 - Fan3 is not present

b6 0 1 - Fan3 is commanded in RPM
0 - Fan3 is commanded in Duty Cycle
Fan3 tachometer pulses per revolution
00 - 1 pulse per revolution

b5:4 01 01 - 2 pulse per revolution
10 - 3 pulse per revolution

3Dh 11 - 4 pulse per revolution

b3 1 1 - Fan4 is present
0 - Fan4 is not present

b2 0 1 - Fan4 is commanded in RPM

0 - Fan4 is commanded in Duty Cycle

Fan4 tachometer pulses per revolution
00 - 1 pulse per revolution

b1:0 01 01 - 2 pulses per revolution

10 - 3 pulses per revolution

11 - 4 pulses per revolution
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Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format
78h STATUS_BYTE 00 R 1 Bitmapped | Returns the summary of critical faults
b7:3 - Not supported
b2 - TEMPERATURE - A temperature fault or warning has occurred
b1 - CML - A communication, memory or logic fault has
occurred
b0 - NONE OF THE ABOVE - A fault warning not listed in bits[7:1] has
occurred
79h STATUS_WORD 0000 R 2 Bitmapped | Summary of units fault and warning status
b15:13 Not supported
b12 - MFR_SPECIFIC A manufacturer specific fault or warning has
occurred
b11 - POWER_GOOD# Not supported
b10 - FANS A fan or airflow fault or warning has
occurred
b9:3 Not supported
b2 - TEMPERATURE A temperature fault or warning has occurred
b1 - CML A communication, memory or logic fault has
occurred
b0 - NONE_OF_THE_ABOVE A fault or warning not listed in bits[7:1] of
this byte has occurred
7Dh STATUS_TEMPERATURE 00 R 1 Bitmapped | Temperature related faults and warnings
b7 Over-temperature fault
b6 Over-temperature warning
b5:0 Not supported
7Eh STATUS_CML 00 R 1 Bitmapped | Communications, logic and memory
b7 Invalid or unsupported command received
b6 Invalid or unsupported data received
b5:0 Not supported
80h STATUS_MFR 0000 R 2 Bitmapped | Manufacturer status codes
b15 RAILS3 fault
b14 RAIL2 fault
b13 RAIL1 fault
b12:9 Not supported
b8 BULK OVP/DVP
b7:6 Not supported
b5 Rack SYNC Off
b4 GROUP mismatched
b3 Module communication error
b2 PFC communication error
b1 Module synchronize OFF
b0 5V standby error
81h STATUS_FANS_1_2 00 R 1 Bitmapped
b7 Fan1 fault
b6 Fan2 fault
b5:0 Not supported
82h STATUS_FANS_3 4 00 R 1 Bitmapped
b7 Fan3 fault
b6 Fan4 fault
b5:0 Not supported
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ISOCOMM Supported PMBus™ Command List:
Command Command Name Default Value | Access Data Data Descriotion
Code (HEX) Type Bytes Format P
8Dh READ TEMPERATURE 1 ) R 2 Linear The highest temperature between PFC1
- — and PFC2
The internal ambient temperature of the iHP
8Eh READ TEMPERATURE 2 ) R 2 Linear Racl_<. Temperature sensor of the internal
- — ambient temperature is located on the front
panel.
90h READ_FAN1_SPEED - R 2 Linear iHP RACK fan1 speed reporting in RPM
91h READ_FAN2_SPEED - R 2 Linear iHP RACK fan2 speed reporting in RPM
92h READ_FAN3_SPEED - R 2 Linear iHP RACK fan3 speed reporting in RPM
93h READ_FAN4_SPEED - R 2 Linear iHP RACK fan4 speed reporting in RPM
9%h MFR_ID ARTESYN BR 7 ASCII Abbrev or symbol of manufacturers name
ASCII (ARTESYN)
9Ah MFR_MODEL BR 12 ASCII Manufacturers model number, ASCII format
9Bh MFR_REVISION BR 2 ASCII Manufacturers revision number, ASCII
format
9Ch MFR_LOCATION PHILIPPINES BR 1 ASCII Manufacturers facility, ASCII format
9Dh MFR_DATE BR 2 ASCII Manufacture date, ASCII format
Data format: “YYMMDD”
9Eh MFR_SERIAL BR 13 ASCII Rack serial number, ASCII format
BOh FRU_DATA - BR 256 ASCII FRU data of the ISOCOMM
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Command Command Name Default Value | Access Data Data Descriotion
Code (HEX) Type Bytes Format P
B5h MODULE_VRISE_TIME BW 4 Bitmapped | Set the voltage rise time of the module
during Module’s Digital Programming
Voltage Source (DPVS) operation
After sending this PMBus™ command, all
modules will shut down and restart again
Byte1 03 Indicates the byte count or “03”
Byte2 The module slot or group number in which

the setting will be implemented
00 - Slot1 module
01 - Slot2 module
02 - Slot3 module
03 - Slot4 module
04 - Slot5 module
05 - Slot6 module
06 - Slot7 module
07 - Slot8 module
08 - Group1 module
09 - Group2 module
0A - Group3 module
0B - Group4 module
0C - Group5 module
0D - Group6 module
OE - Group7 module

Byte3:Byte4

The module rise time setting.
00 00 - 10mS (+/-5mS)
01 00 - 20mS (+/-5mS)
02 00 - 50mS (+/-5mS)
03 00 - 70mS (+/-5mS)
04 00 - 80mS (+/-5mS)
05 00 - 90mS (+/-5mS)
06 00 - 100mS (+/-5mS)
07 00 - 110mS (+/-5mS)
08 00 - 120mS (+/-5mS)
09 00 - 130mS (+/-5mS)
0A 00 - 140mS (+/-5mS)
0B 00 - 150mS (+/-5mS)
0C 00 - 175mS (+/-10mS)
0D 00 - 200mS (+/-10mS)
OE 00 - 225mS (+/-10mS)
OF 00 - 250mS (+/-10mS)

—_—~ e~~~
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ISOCOMM Supported PMBus™ Command List:

Command Default Value Access Data Data
Command Name

Code (HEX) Type Bytes Format D [P

B6h MODULE_IRISE_TIME BW 4 Bitmapped | Set the current rise time of the module
during Module’s Digital Programming
Current Source (DPCS) operation.

Byte1 03 Indicates the byte count or “03”

Byte2 The module Slot or Group number in which
the setting will be implemented
00 - Slot1 module

01 - Slot2 module

02 - Slot3 module

03 - Slot4 module

04 - Slot5 module

05 - Slot6 module

06 - Slot7 module

07 - Slot8 module

08 - Group1 module

09 - Group2 module

0A - Group3 module

0B - Group4 module

0C - Group5 module

0D - Group6 module

OE - Group7 module

Byte3:Byte4 The module rise time setting.
0000 -7.2mS

01 00 - 100mS (+/-10mS)
02 00 - 125mS (+/-10mS)
03 00 - 150mS (+/-10mS)
04 00 - 175mS (+/-10mS)
05 00 - 200mS (+/-10mS)
06 00 - 225mS (+/-10mS)
07 00 - 250mS (+/-10mS)
08 00 - 300mS (+/-10mS)
09 00 - 350mS (+/-10mS)
0A 00 - 400mS (+/-10mS)
0B 00 - 450mS (+/-10mS)
0C 00 - 500mS (+/-10mS)
0D 00 - 700mS (+/-50mS)
OE 00 - 900mS (+/-50mS)
OF 00 - 1250mS (+/-50mS)
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ISOCOMM Supported PMBus™ Command List:

Command Command Name Default Value Access Data Data Description
Code (HEX) Type Bytes Format P

B8h MODULE_LOAD_TYPE BW 4 Bitmapped | Set the load type of the module.

Byte1 03 Indicates the byte count or “03”

Byte2 The module Slot or Group number in which
the setting will be implemented
00 - Slot1 module

01 - Slot2 module

02 - Slot3 module

03 - Slot4 module

04 - Slot5 module

05 - Slot6 module

06 - Slot7 module

07 - Slot8 module

08 - Group1 module

09 - Group2 module

OA - Group3 module

0B - Group4 module

0C - Group5 module

0D - Group6 module

OE - Group7 module

Byte3:Byte4 The load type setting.

01 00 - Resistive

02 00 - Capacitive

04 00 - LED

CAh READ_VIN1 R 2 Direct iHP RACK Input Voltage reporting (Vac) for
Line1

Multiplier is 10

CBh READ_VIN2 R 2 Direct iHP RACK Input Voltage reporting (Vac) for
Line2
Multiplier is 10

CCh READ_VIN3 R 2 Direct iHP RACK Input Voltage reporting (Vac) for
Line3
Multiplier is 10

CDh READ_IIN1 R 2 Direct iHP RACK Input Current reporting (Vac) for
Line1
Multiplier is 100

CEh READ_IIN2 R 2 Direct iHP RACK Input Current reporting (Vac) for
Line2

Multiplier is 100

CFh READ_IIN3 R 2 Direct iHP RACK Input Current reporting (Vac) for
Line3

Multiplier is 100
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ISOCOMM Supported PMBus™ Command List:
Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format P
D3h MODULE_CONFIG W 2 Bitmapped | Set the module configuration. After sending

this PMBus™ command, all modules will
shut down and restart again

Byte1 The module Slot or Group number in which
the setting will be implemented
00 - Slot1 module

01 - Slot2 module

02 - Slot3 module

03 - Slot4 module

04 - Slot5 module

05 - Slot6 module

06 - Slot7 module

07 - Slot8 module

08 - Group1 module

09 - Group2 module

0A - Group3 module

0B - Group4 module

0C - Group5 module

0D - Group6 module

OE - Group7 module

b7:4 Reserved/Unused
b3 - Source Selection 1 - Current Source Mode

0 - Voltage Source Mode
b2 Reserved/Unused
b1 - Select Analog or Digital 1 - Analog Control
Control 0 - Digital Control
b0 - Current Sensing 1 - External Shunt

0 - Internal Shunt

D6h MODULE_DETECTION R 1 Bitmapped | Indicate module present in the iHP rack

b7 Asserted when module is present in slot8
b6 Asserted when module is present in slot7
b5 Asserted when module is present in slot6
b4 Asserted when module is present in slot5
b3 Asserted when module is present in slot4
b2 Asserted when module is present in slot3
b1 Asserted when module is present in slot2
b0 Asserted when module is present in slot1
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Command
Code

Command Name

Default Value
(HEX)

Access
Type

Data
Bytes

Data
Format

Description

D7h

MODULE_SAVE

W

Bitmapped

Indicates the module slot or group number
in which the command used to save below
module configuration:

48h, 49h, 4Bh, 4Ch, 4Dh, 4Eh, 52h, 53h,
54h, B4h B5h, B6h, B7h, BOh, BAh, D3h,
FO9h, FAh

After sending this PMBus™ command, all
modules will shut down and restart again

Byte1

00 - Slot1 module
01 - Slot2 module
02 - Slot3 module
03 - Slot4 module
04 - Slot5 module
05 - Slot6 module
06 - Slot7 module
07 - Slot8 module
08 - Group1 module
09 - Group2 module
0A - Group3 module
0B - Group4 module
0C - Group5 module
0D - Group6 module
OE - Group7 module

DFh

GROUP_CONFIG

Bitmapped

The group configuration of the rack

The first byte is the length of the data (which
also happens to be the number of groups
available)

2nd byte = GROUP1, 3rd byte = GROUP2,
... 8th byte = GROUP?7.

Each byte is bitmapped (Bit0 = Module1,
Bit1 = Module2, ...Bit7 = Module8)

Asserted bits are the modules which belong
to that group

E1h

FW_VERSION

ASCII

Indicate the software version of the
ISOCOMM
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There are specific PMBus™ Command supported by the GROUP Address. ISOCOMM will not process any Group
PMBus™ Command aside from the list.

Group Supported PMBus™ Command List:

Command Command Name Default Value Access Data Data
Code (HEX) Type Bytes Format

01h OPERATION 80 R/W 1 Bitmapped | Used to turn ON/OFF all modules.

b7 0 - Turn OFF
1 -Turn ON

b6:0 Reserved
03h CLEAR_FAULTS - S

10h WRITE_PROTECT 00 R/W 1 Bitmapped | Used to control writing to the PMBus™

device

80h - Disables write except 10h

00h - Enables write to all writeable
commands.

48h OV_FAULT_LIMIT_MULTIPLIER BR/BW 2 Direct Used to compute for the tracking over
voltage protection (OVP) of the module.
Multiplier is 100.

Range: 120% to 130%

During Digital Voltage Source (DVS),
Analog Current Source (ACS), and Digital
Current Source (DCS),

OVP Level = VREF + (Nominal Voltage *
(OVP Multiplier-1))

During AVS, this PMBus™ Register is not
functional

49h OV_WARN_LIMIT_MULTIPLIER BR/BW 2 Direct Used to compute for the tracking over
voltage warning (OVP) of the module.
Multiplier is 100.

Range: 105% to 125%

During Digital Voltage Source (DVS),
Analog Current Source (ACS), and Digital
Current Source (DCS),

OVW Level = VREF + (Nominal Voltage *
(OVP Multiplier-1))

During AVS, this PMBus™ Register is not
functional

4Bh UV_FAULT_LIMIT_MULTIPLIER BR/BW 2 Direct Used to compute for the tracking under
voltage protection (UVP) of the module.
Multiplier is 100.

Range: 80% to 90%

Under Voltage Protection is functional
during Digital Programming Voltage Source
(DVS)

UVP Level = VREF — (Nominal Voltage * (1-
UVP Multiplier))

This function will be disable when the VREF
is set to less than or equal to 10% of the
nominal

4Ch UV_WARN_LIMIT_MULTIPLIER BR/BW 2 Direct Used to compute for the tracking under
voltage warning (UVW) of the module.
Multiplier is 100.

Range: 85% to 95%

Under Voltage Protection is functional
during Digital Programming Voltage Source
(DVS)

UVW Level = VREF — (Nominal Voltage *
(1-UVP Multiplier))

This function will be disable when the VREF
is set to less than or equal to 10% of the
nominal.

Description
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Command Command Name Default Value | Access Data Data Descriotion
Code (HEX) Type Bytes Format P
4Dh OC_FAULT_LIMIT_MULTIPLIER BR/BW 2 Direct Used to compute for the tracking over
current protection (OCP) level of the module.
Multiplier is 100.
Range: 50% to 105%
During Digital Voltage Source (DVS) and
Analog Voltage Source (AVS),
Latch type OC level = (lo
nominal)*(OC_FAULT_LIMIT_MULTIPLIER)
CC type OC level = (lo
nominal)*(OC_FAULT_LIMIT_MULTIPLIER)
It is not functional during Digital Current
Source and Analog Current Source
52h OC_RESPONSE_TYPE R/W 1 Bitmapped | Command to read/write over-current
protection type. Applicable only during
Voltage Source configuration
b7:0 00h - CC Type Protection
01h - Latch Type Protection
78h STATUS_BYTE 00 R 1 Bitmapped | Returns the summary of critical faults
b7:3 - Not supported
b2 - TEMPERATURE - A temperature fault or warning has occurred
b1 - CML - A communication, memory or logic fault has
occurred
b0 - NONE OF THE ABOVE - A fault warning not listed in bits[7:1] has
occurred
79h STATUS_WORD 0000 R 2 Bitmapped | Summary of units fault and warning status.
b15:13 Not supported
b12 - MFR A manufacturer specific fault or warning has
occurred
b11 - POWER_GOOD# Not supported
b10 - FANS A fan or airflow fault or warning has
occurred
b9:3 Not supported
b2 - TEMPERATURE A temperature fault or warning has occurred
b1 - CML A communication, memory or logic fault has
occurred
b0 - NONE_OF_THE_ABOVE A fault or warning not listed in bits[7:1] of
this byte has occurred
7Ah STATUS_VOUT 00 R 1 Bitmapped | Output voltage related faults and warnings
b7 Vout over-voltage fault
b6 Vout over-voltage warning
b5 Vout under-voltage warning
b4 Vout under-voltage fault
b3:0 Not supported
7Bh STATUS_IOUT 00 R 1 Bitmapped | Output current related faults and warnings
b7 lout over-current Fault
b6 lout over-current and low voltage shutdown
fault. Not supported
b5 lout over-current warning
b4:0 Not supported
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Group Supported PMBus™ Command List:
Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format P
7Ch STATUS_INPUT 00 R 1 Bitmapped | Input related faults and warnings
b7:3 Not supported
b2 lin over-current fault. Asserted when module
primary over-current fault is triggered.
b1 lin over-current warning. Asserted when
module primary over-current fault is
triggered
b0 Not supported
7Dh STATUS_TEMPERATURE 00 R 1 Bitmapped | Temperature related faults and warnings
b7 Over-temperature fault
b6 Over-temperature warning
b5:0 Not supported
7Eh STATUS_CML 00 R 1 Bitmapped | Communications, logic and memory
b7 Invalid or unsupported command received
b6 Invalid or unsupported data received
b5 Packet error check failed
b4 Memory fault detect
b3:0 Not Supported
80h STATUS_MFR_SPECIFIC R Bitmapped
b7 Asserted when memory error occur
b6 Reserved
b5 Asserted when DSP supply goes below
regulation
b4 Reserved
b3 Asserted when module primary current
imbalance occur
b2 Asserted when module primary over-current
occur
b1 Reserved
b0 Asserted when internal CAN communication
fault occur
8Bh READ_VOUT - R 2 Direct Returns the actual, measured voltage in
Volts and depends if Parallel or series
Parallel: average of all module Vout
Series: add all Module Vout
8Ch READ_IOUT - R 2 Direct Returns the output current in amperes and
depends if Parallel or series
Parallel: add all Module lout
Series: average of all module lout
. Hottest temperature of the module in a
8Dh READ_TEMPERATURE_1 - 2 Linear group
96h READ_POUT - 2 Linear Returns the output power of all modules, in
Watts
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Group Supported PMBus™ Command List:

Command Command Name Default Value | Access Data Data Description
Code (HEX) Type Bytes Format
B1h VREF R/W 3 Direct Module voltage reference. Command have
different function in each module operation

(D3h)

Multiplier is 10000.

1. Digital Voltage Source

User can change output voltage using this
command from 5% of nominal Vout to 120%
of nominal Vout.

The module will enter to standby mode
when user writes OV to this register.

2. Analog Voltage Source

Read Only. Not functional during this
operation.

Automatically set to module nominal output
voltage.

3. Digital/Analog Current Source

User can change output voltage using this
command from 5% of nominal Vout to 100%
of nominal Vout.

Clamp Voltage during Current Source
operation

B2h IREF R/wW 3 Direct Module current reference.

Multiplier is 10000

1. Digital Current Source

User can change output current using this
command from OA to Nominal output
current.

The Module will enter to standby mode
when user writes OA to this register.

2. Analog Current Source

Read Only

Automatically set to OA.

Not functional during this operation.

3. Digital/Analog Voltage Source

Read only.

Latch type Fault: Fix to 120% of nominal
output current. Not functional.

CC Type Fault:

IREF= (lo
nominal)*(OC_FAULT_LIMIT_MULTIPLIER)
PMBus™ command 4Dh
OC_FAULT_LIMIT_MULTIPLIER
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Command

Code Command Name

Default Value
(HEX)

Access
Type

Data
Bytes

Data
Format

Description

B5h | SET_VOLTAGE_RISE_
SETTING

BR

Direct

Read the voltage rise time during module’s
Digital Voltage Source (DVS) operation.
Multiplier is 1

Data Range: 00h - OFh

Byte1:Byte2

The module rise time setting.
00 02 - 50mS (+/-5mS)
00 03 - 70mS (+/-5mS)
00 04 - 80mS (+/-5mS)
00 05 - 90mS (+/-5mS)
00 06 - 100mS (+/-5mS)
00 07 - 110mS (+/-5mS)
00 08 - 120mS (+/-5mS)
00 09 - 130mS (+/-5mS)
00 OA - 140mS (+/-5mS)
00 OB - 150mS (+/-5mS)
00 OC - 175mS (+/-10mS)
00 0D - 200mS (+/-10mS)
00 OE - 225mS (+/-10mS)
00 OF - 250mS (+/-10mS)

B6h | SET_CURRENT RISE_
SETTING

BR

Direct

Read the current rise time during module’s
Digital Current Source (DVS) operation.
Multiplier is 1

Data Range: 00h - OFh

Byte1:Byte2

The module rise time setting.
0000 -7.2mS

00 01 - 100mS (+/-10mS)
00 02 - 125mS (+/-10mS)
00 03 - 150mS (+/-10mS)
00 04 - 175mS (+/-10mS)
00 05 - 200mS (+/-10mS)
00 06 - 225mS (+/-10mS)
00 07 - 250mS (+/-10mS)
00 08 - 300mS (+/-10mS)
00 09 - 350mS (+/-10mS)
00 OA - 400mS (+/-10mS)
00 OB - 450mS (+/-10mS)
00 OC - 500mS (+/-10mS)
00 0D - 700mS (+/-50mS)
00 OE - 900mS (+/-50mS)
00 OF - 1250mS (+/-50mS)

D3h MODULE_CONFIG

R/W

Bitmapped

Read module configuration mode

b7:4

Reserved

b3 - Source Selection

1 - Current Source Mode
0 - Voltage Source Mode

b2

Reserved

b1 - Select Analog or Digital
Control

1 - Analog Control
0 - Analog Control

b0 - Current Sensing

1 - External Shunt
0 - Internal Shunt

D4h MODULE_OPERATION

R/W

Bitmapped

00 - Disable Module Operation change
01 - Enable Module Operation change
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Data Format: Linear

Data Format “Linear” is one of the PMBus™ Data Format used in iHP units.
Linear data format follows the equation: X =Y x 2N
Where: X = real world data
Y = transmitted value / mantissa
N = exponent

Convert Linear Data Format to Real World Data
The following steps show how to convert from linear data format to its corresponding real world data:
1. Convert data from hexadecimal format to binary format.

Ex. Linear Data Format in Hex = 1AEE hex

Linear Data Format in Binary = 0001101011101110,,
2. Separate the exponent N from the mantissa Y.

Ex. Linear Data Format in Binary = 0001101011101110,

The format is aaaaaBBBBBBBBBBB

Where: a is binary format of exponent N = 00011,

B is binary format of mantissa Y = 01011101110,

3. Convert exponent N from binary format to its corresponding decimal format.

Ex. N = 00011,

N=3
4. Convert mantissa Y from binary format to its corresponding decimal format.

Ex. Y =01011101110,

Y =750
5. Solve for the real world data X using below equation.
X=Yx2N
=750x 23
= 6000
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Data Format: Direct

Data Format Direct is one of the PMBus™ Data Format used in iHP units. In order to convert the data in to “real word”
value, user needs to determine the # of bytes and the multiplier.

The relationship between Y, N, and the “real word” value is: Y = X x N
Where: X is the real word value
Y is the data read from the device in decimal.
N is a the multiplier
Example 1: Module PMBus™ Command 8Bh (READ_VOUT)
# of byte = 3 Byte
Multiplier = N = 10000
PMBus™ command 8Bh returns a data of 0757B0h
Convert 0757B0h to decimal = 481200
Y=XxN
481200 = X x 10000
X =48.12V
Example 2: Module PMBus™ Command 8Ch (READ_IOUT)
# of byte = 3 Byte
Multiplier = N = 10000
PMBus™ command 8Bh returns a data of 098968h
Convert 098968h to decimal = 625000

Y=XxN
625000 = X x 10000
X =62.5A
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Record of Revision and Changes
Issue Date Description Originators
1.0 07.24.2017 First Issue A. Zhang
1.1 11.28.2019 Update the command list A. Zhang
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