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 Overview 

1.1 General Description 

The Intelligent High Power (iHP) series ƛǎ ŀƴ ŀŘŘƛǘƛƻƴ ǘƻ !ǊǘŜǎȅƴΩǎ ŜȄƛǎǘƛƴƎ ōǊŜŀŘǘƘ ƻŦ ŎƻƴŦƛƎǳǊŀōƭŜ !/ ǘƻ 5/ 

power supply products.  The iHP series offers the highest power and voltage rating in the configurable family 

and provides the most flexible and universal solutions for medical and industrial applications.  The iHP series 

provides accuracy, resolution, and stability as either a programmable voltage or current source.  The basic 

modular concept consists of an iHP rack into which iHP modules are inserted.  The rack is a Power Factor 

corrected front-end converting worldwide standard AC input voltages into a regulated high voltage DC (HVDC) 

output.  The pluggable modules provide an extended range of voltage and current combinations converting 

the HVDC input into programmable 3KW increments of output power.  iHP output modules are configured into 

a power system by plugging the modules into one of ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǎǘŀƴŘŀǊŘ мфέ !/-HVDC racks.  One rack 

houses up to four modules (12KW) and the other rack up to eight modules (24KW).  Provisions are made for up 

to six racks to be connected and controlled in parallel. 

Safety approvals secured by Artesyn eliminate the need for an isolation transformer in medical equipment.  

The iHP system also has industrial safety approvals, including compliance to the SEMI F47 standard for 

semiconductor processing equipment. 

The iHP series offers developers either an analog or digital interface to their system, supporting standard 

communications protocols, including CANbus, Ethernet, and RS485.  Digital control enables the use of 

!ǊǘŜǎȅƴΩǎ high-level PowerPro software graphical user interface (GUI) to control and monitor all functions on 

one or multiple iHP systems.  The PowerPro GUI also incorporates graphical script creation that allows users to 

write their own process control routines.  

The iHP series offers efficient power factor correction (PFC) and low total harmonic distortion (THD) over a 

wide range of loads.  It uses a multi-phase continuous mode boost PFC architecture, resulting in ripple current 

cancellation that offers lower EMI and extends the life of electrolytic capacitors.  

Users can configure and customize the iHP modules to fit exact applications requirements.  A qualified service 

personnel can configure the iHP rack for single or three phase inputs.  The modules can be connected in series 

or parallel, while achieving accurate voltage and current sharing.  Using grouping commands, modules in 

parallel or series can be controlled as one single output.  For specific types of load applications, the iHP system 

can be programmed to three different compensation configurations including resistive load, capacitive load 

and LED load.  The LED load compensation opens new applications for large horticulture farms that require 

high voltage for many LED strings tied in series. 

1.2 Operational Overview 

The iHP system is designed to be configurable to meet varied design requirements.  The number of 

configurable parameters is extensive and access to the parameters is via a computer interface instead of the 

front panel.  Before operating the supply, it is important that communication between a computer and the 

supply be established and the supply operational parameters be configured for the intended application.    

https://designcenter.artesyn.com/PowerPro
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The simplest way to get started is to use the Power Pro Connect Module (PPCM) to establish a link to the 

supply.  The PPCM allows the user to quickly establish a connection with the power supply with a Web based 

GUI and set up the power supply.  The configuration of the supply can be set up to run autonomously when 

powered on, controlled via rear panel digital and analog input and outputs, or actively controlled via the 

PPCM. 

For more advanced users developing their own software control, the PPCM is not required and the supply can 

be directly interfaced via the users preferred standard communications protocols, including CANbus, Ethernet 

and RS485. 

1.3 Specification Summary 

Tables 1-1 and Table 1-2 below summarize the 24K and 12K input parameters, followed by Table 1-3 outlining 

the general Module specifications 

Table 1-1 

iHP24 Electrical Specifications 

Input Parameter 
мфέ wŀŎƪ нп Y² ǎǘǊŀǇǇŜŘ ŀǎ о-phase 

380/480 Vac Nominal (iHP24H3A/L) 

мфέ wŀŎƪ нп Y² ǎǘǊŀǇǇŜŘ ŀǎ о-phase 

208/240 Vac Nominal (iHP24L3A/L) 

Input range 
342 Vac to 528 Vac 

(Nominal rating 380/480 Vac) 

187.5 Vac to 264 Vac 

(Nominal rating 208/240 Vac) 

Number of phases 3-phase (Wye or Delta) 4 wire total (3-phase and 1 protective earth ground) 

Frequency 47-63 Hz 

Phase detection Loss of phase will inhibit unit off. Housekeeping/comms must continue with phase loss. 

Max current/phase 
51 A @ 342 Vac 

40 A @ 432 Vac 
84 A @ 187.5 Vac 

Under voltage detection 
Nominal input locked on at turn-on. Under voltage shutdown at 15% below nominal.  

Turn-on at 12% below nominal. Not to interfere with SEMI F47 specs. 

Current inrush 2.5 x Max input current 

Power factor > 0.98 @ full load and nominal line 

Harmonic distortion THD < 13%, PWHD < 22% (refer to EN 61000-3-12) 

Line interruption Designed to meet SEMI F47-0706, 53, 58, S14 at nominal input voltages 

Input leakage current < 2.5 mA (Note for fixed condition 3rd edition leakage = 5 mA) 

Power switch Front panel power switch provided 

Input protection Internal fuse (not user serviceable) 

Input overvoltage protection Up to 115% of nominal input shall not damage unit 

Phase imbalance Җ р҈ 

Rack parallel Up to 6 racks (144 KW) 

Efficiency 
> 90% @ 3P 380 Vac full load 

> 91% @ 3P 480 Vac full load 

> 90% @ 3P 208 Vac full load 

> 91% @ 3P 240 Vac full load 

Standby voltage 5 V 

Standby regulation 4.75 - 5.25 V 

Standby max current 1 A 
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Table 1-2 

iHP12 Electrical Specifications 

Input 
Parameter 

мфέ wŀŎƪ мн Y² 
strapped as 1-phase 

200/220/230/240 Vac 
Nominal (iHP12L1A) 

мфέ wŀŎƪ мн Y² ǎǘǊŀǇǇŜŘ ŀǎ о-phase 
200/208/240 Vac Nominal (iHP12L3A) 

мфέ wŀŎƪ мн Y² ǎǘǊŀǇǇŜŘ ŀǎ о-phase 
380/480 Vac Nominal (iHP12H3A) 

Input range 
180 Vac to 264 Vac 

(Nominal rating 
200/220/230/240 Vac) 

180 Vac to 264 Vac (Nominal rating 
200/208/240 Vac) 

342 Vac to 528 Vac (Nominal rating 
380/480 Vac) 

Number of 
phases 

1-phase 3-wire total (2-
phase and 1 protective 

earth ground) 
3-phase (Wye or Delta) 4-wire total (3-phase and 1 protective earth ground) 

Frequency 47-63 Hz 

Phase 
detection 

NA Loss of phase will inhibit unit off. Housekeeping/comms must continue with phase loss. 

Max 
current/phase 

75 A @ 180 Vac 44 A @ 180 Vac 
23 A @ 342 Vac 
19 A @ 432 Vac 

Under voltage 
detection 

Nominal input locked on at turn-on. Under voltage shutdown at 15% below nominal. Turn-on at 12% below 
nominal. Not to interfere with SEMI F47 specs. 

Current inrush 2.5 x Max input current 

Power factor 
> 0.99 @ full load and 

nominal line 
> 0.98 @ full load and nominal line 

Harmonic 
distortion 

THD < 13%, PWHD < 22% (refer to EN 61000-3-12) 

Line 
interruption 

Designed to meet SEMI F47-0706, 53, 58, S14 at nominal input voltages 

Input leakage 
current 

< 1.25 mA <2.5 mA 

Power switch Front panel power switch provided 

Input 
protection 

Internal fuse (not user serviceable) 

Input 
overvoltage 
protection 

Up to 115% of nominal input shall not damage unit 

Phase 
imbalance 

NA < 5% < 5% 

Rack parallel Up to 6 racks (72 KW) 

Efficiency 

> 91% @ 1P 240 Vac 
full load 

> 90% @ 1P 208 
Vac/200 Vac full load 

> 91% @ 3P 240 Vac full load 
> 90% @ 3P 208 Vac/200 Vac full load 

> 90% @ 3P 380 Vac full load 
> 91% @ 3P 480 Vac full load 

Standby 
voltage 

5 V 

Standby 
regulation 

4.75 - 5.25 V 

Standby max 
current 

1 A 
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Table 1-3 

 OUTPUT ς General Specifications 
 Parameter 

MODULE CODE SL SQ SW S8 S1 SA S2 

# Outputs 1 1 1 1 1 1 1 

Nominal O/P (V) 12.0 V 24.0 V 48.0 V 80.0 V 125.0 V 200.0V 250.0 V 

Max Power (W) 2400 W 2880 W 3000 W 3000 W 3000 W 3000 W 3000 W 

O/P Current 

Range (A) 
0.0 A - 200 A 0.0 A - 120 A 0.0 A - 62.5 A 0.0 A - 37.5 A 0.0 A -24 A 0.0 A -15 A 0.0 A -12 A 

Power Density 

(W/cu-in) 
32.5 39.0 40.6 40.6 40.6 40.6 40.6 

Efficiency (%) 93.5 93.5 93.5 93.5 93.5 93.5 93.5 

Module Input 

Voltage 
400 V 

Module 

Operating Temp 
-0 °C to +65 °C; Baseplate Temp TBD 

Series Operation 

12V, 24V & 48V modules can be connected in series up to 300 V for Medical 

12V, 24V & 48V modules can be connected in series up to 400 V for ITE 

80V, 125V, 200V & 250 V modules can be connected in series up to 800 V for Medical 

80V, 125V, 200V & 250 V modules can be connected in series up to 1000 V for ITE 

Parallel 

Operation 

Up to 8 modules can be paralleled in 1 rack, with up to 6 racks connected in parallel.  Single Wire Parallel 

connection will be provided as part of configuration 
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1.3.1 Environmental 

Table 1-4 outlines the operating and non-operating environmental requirements.  

Table 1-4 

Environmental Specifications 
Operating Conditions ALL MODELS (Unless Otherwise Specified) 

Operating Temperature 0 °C to +50 °C at 100% rated load. 

Storage Temperature -40 °C to +85 °C.  For Liquid Cooled models, liquid must be drained before storage 

Operating Humidity 20% - 90% non-condensing 

Storage Humidity 10% - 95% non-condensing 

Operating Altitude Up to 9,842 feet above sea level (3,000 meters) 

Storage Altitude Up to 30,000 feet above sea level (9,144 meters) 

Vibration Operating Sinusoidal Vibration MIL-STD-810G Method 528 Procedure I (Type 1): NEBS Office 

Vibration Environment, Alternate Procedure Operating Random Vibration: IPC-9592B Class 1                               

Non-Operating Vibration (Packaged): IPC-9592B Class 1; MIL-STD-810G, Method 514.6, Procedure 1, 

Category 7, Table 514.6C-VII General Exposure 

Shock MIL-STD-810G Method 516.6 Procedures I, II, IV, VI 

Shipping and Handling NSTA for <100 lbs.; MIL-STD-2073-1 >100 lbs. 

Cooling and Audible Noise <65 dBA with 80% load @ 30 °C at nominal input voltage with Smart Fan algorithm to be optimized 

based on module and rack thermal sensors.  When modules are inhibited via software control, the 

fan speed is reduced to idle and acoustic noise is <46 dBA.  With modules off via front panel switch 

fans are at idle for 1 min, and off for 9 min. 

Ingress Protection Fan Cooled = IP20 

Pollution Degree 2 

RoHS Compliance Yes 

1.3.2 Electrical Specifications 

The electrical specification for each module type is dependent on if the module is operating in voltage mode or 

current mode.  Table 1-5 lists the electrical specifications when operating in voltage mode and Table 1-6 lists 

the specifications when operating in current mode. 

  



 
 

iHP Manual  15 | P a g e 
 

 

 

iHP Owners Manual  

 

Table 1-5 

 OUTPUT ς Module in Voltage Source Mode 
 Voltage Source 

MODULE CODE SL SQ SW S8 S1 SA S2 

Nominal 

Output (V) 
12 24 48 80 125 200 250 

Setting 

 Range (V) 
0.6 V - 14.4 V 1.2 V - 28.8 V 2.4 V - 57.6 V 4.0 V - 96.0 V 6.25 V - 150.0 V 10.0 V ς 240.0 V 12.5 V - 300.0 V 

Low Frequency 

RMS Ripple (mV) 
24 48 96 160 250 500 500 

Line 

 Regulation (mV) 
12 24 48 80 125 200 250 

Load  

Regulation (mV) 
24 48 96 160 250 400 500 

P-P Ripple (mV) 60 120 240 400 625 1250 1250 

Drift  

(Temp Stability) 
±0.05% of Iout Rated over 8 hours, after 30-minute warm up, constant Line, Load and Temp 

Temp  

Coefficient  

(PPM/°C) 

200 

Pgm  

Accuracy (mV) 
Digital: 0.1% of Nominal Output Voltage; Analog: 1.0% of Nominal Output Voltage 

Pgm  

Resolution (mV) 
SL=TBD; SQ=1; SW=2; S8=8; S1=6; SA=21; S2=21 

Meas  

Accuracy (mV) 
0.2% + 0.2% of Nominal Output Voltage 

Meas  

Resolution 
SL=TBD; SQ=1; SW=2; S8=8; S1=6; SA=21; S2=21 

Transient  

Response 
Max 5.0% deviation from current set point must recover within 1mS for a 50% step load. 

Current Sense  

Method 
Internal Shunt; External Shunt can be used for better temperature stability. 
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Table 1-6 

 OUTPUT ς Module in Current Source Mode 

 
Current Source - Programmable load compensation available for resistive and inductive loads; capacitive load 

applications; and LED drive applications 

MODULE CODE SL SQ SW S8 S1 SA S2 

Nominal Output 

(V) 
12 24 48 80 125 200 250 

Setting Range 

(A) 
0.0 A - 200 A 0.0 A - 120 A 0.0 A - 62.5 A 0.0 A - 37.5 A 0.0 A - 24 A 0.0 A ς 15 A 0.0 A - 12 A 

RMS Ripple 

(mA) 
200 120 62.5 37.5 24 40 12 

Line Regulation 

(mA) 
200 120 125 93.75 48 50 24 

Load Regulation 

(mA) 
800 480 250 150 96 56 48 

P-P Ripple (mA) N/A 

Drift (Temp 

Stability) 
±0.05% of I

out 
Rated over 8 hours, after 30-minute warm up, constant Line, Load and Temp 

Temp Co-

efficient (PPM/°C) 

SL, SQ = 300 PPM; All other modules are 200 PPM. Temp Co-efficient at rack level is [Temp Co-efficient (module level)] + [4500 PPM of 

Iout-max] 

Pgm Accuracy 

(A) 
0.7% digital, 1.3% analog of rated output max 

Pgm Resolution 

(mA) 
79.2 26.4 13.2 10 5.2 2.6 2.6 

Meas Accuracy 0.7% + 0.7% of Rated Output Max 

Meas 

Resolution 
79.2 26.4 13.2 10 5.2 2.6 2.6 

Transient 

Response 
0-63% output current change in 7.5 mSec, residual value 1%, settling time 35 mSec 

Current Sense 

Method 
Internal Shunt / External Shunt 
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1.3.3  Mechanical Outline 

The external dimensions of the iHP system are shown in Figure 1-1.  

 

 

Figure 1-1  External dimensions of iHP system 

1.3.4 Front and Rear Panel 

Figures 1-2 and 1-3 display the front and rear panels of iHP system.  The user interface and connectors are 

shown. 

Note: Please Refer to Appendix A for the Front Panel LED response.  
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Figure 1-2 Front panel of iHP system 

 

Figure 1-3 Rear Panel of iHP system 
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 Installation 

2.1 Inspection of Packaging and IHP System 

The iHP system is inspected before packaging and is shipped in containers designed to minimize damage 

during transport.  However, damage may still occur during transportation.  Inspect the power supply and 

packaging upon receipt.  If damage is observed that indicates the iHP system was dropped or subject to other 

damage, immediately notify the responsible shipping company.  

2.2 Package Contents 

Figure 2-1 displays the typical contents of an iHP system. 

 

Figure 2-1  Package contents of typical iHP system 
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The contents of the package may vary depending on the models ordered and configuration.  Carefully unpack 

the containers and confirm contents as per below: 

Minimum list of contents: 

¶ iHP Rack 

¶ iHP Modules (quantity and model based on configuration ordered) 

¶ iHP Operating Manual 

Optional Accessories  

¶ Filler Plate (for unused Module slots) 

¶ Module J1 Wire Assemblies 

¶ Module J2 Wire Assemblies 

¶ DB9 Cable Kit 

¶ Output Safety Covers 

¶ Paralleling or Series Busbars 

¶ RS485/CAN Bus Terminator 

2.3 Installation Requirements 

2.3.1 Location Requirements 

¶ The location should be able to support the full weight of the iHP system. 

¶ The iHP system is designed for horizontal mounting.  Contact customer service if other mounting 

orientation is desired. 

¶ iHP air-cooled units should be installed in a protected environment.  Exposure to corrosive or 

conductive material can result to damage. 

¶ iHP air-cooled units should have sufficient ventilation.  The front and rear surfaces of the iHP system 

are recommended to have a minimum clearance of нέ from any airflow blockage.  

¶ The airflow is front to back with cool airflow entering the front panel and exhausting the rear panel.  

There is no airflow through the top and bottom of supply.  No clearance is required above or below the 

supply and multiple supplies can be stacked without clearance requirements above or below the 

supply. 

¶ Install in a location that will not exceed 50°C operating ambient temperature.  For system enclosures, 

the front panel (air inlet) should receive fresh air. 
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2.3.2 Lifting Provision 

Warning! - 24KW iHP models require a minimum two-man lift. 

The iHP rack has been provided with lifting holes which can accommodate carabiners.  Recommended 

carabiner size and location of lifting holes are shown in Figure 2-2. 

 

Figure 2-2 Lifting hole location for the power system 

Caution! - The front panel handles are not designed to carry the whole weight of iHP. 

2.3.3 Mounting 

The iHP rack is designed to fit inside a 19-inch rack.  Recommended rack depth is at least 33 inches from front 

panel to back.  The front panel cannot support the weight of the supply.  Use appropriate L-brackets or an 

equipment tray, which can support the weight of the iHP system.  

The iHP rack also has mounting screw holes on the side panels, which can be used for other mounting 

configurations.  The side panel mounting holes when fully utilized are sufficient to support the weight of the 

rack and modules.  It is designed for metric M5 screws and has 6mm maximum screw penetration.  See Section 

1.3.3, Figure 1-1 for the location of the mounting holes.   

2.4 Inserting Modules 

Figure 2-3 shows how to insert the iHP modules into an iHP rack.  
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Caution! - Observe proper orientation of the module during insertion (output busbars at the 

bottom) to prevent damage to the module and rack connectors.  

Note: The input AC should be turned off for 5 minutes before inserting or removing modules from the rack.  

1. Insert, slide, and push the modules until its back panel is flushed to the back of the rack. 

2. Tighten the module locking screws. 

3. Attach blank fillers to all empty slots as shown in Figure 2-4 of the rack to ensure proper airflow 

distribution within the rack. 

 

 

Figure 2-3 Module insertion into system 
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Figure 2-4 Blank panel covering for rear of system 

2.5 Input and Output Wiring 

Warning! - Disconnect AC power before wiring the iHP system.  Due to possible remote 

operation, it is important to disconnect power at AC breaker before wiring the output 

connections. 

Table 2-1 shows the recommended cable ampacities from the National Electrical Code.  Local regulations may 

differ and should be followed when wiring the system.  
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Table 2-1 

Size Temperature Rating 

AWG 

60°C 75°C 90°C 

Types RUW, T, TW, UF 
Types FEPW, RHW, RH, RUH, 

THW, THWN, XHHW, ZW 

Types TA, TBS, SA, AVB, SIS, 

FEP, FEPB, RHH, THHN, XHHW 

14 20 20 25 

12 25 25 30 

10 30 35 40 

8 40 50 55 

6 55 65 75 

4 70 85 95 

3 85 100 110 

2 95 115 130 

1 110 130 150 

1/0 125 150 170 

2/0 145 175 195 

3/0 165 200 225 

4/0 195 230 260 

2.5.1 AC Input Wiring 

The iHP system is designed for permanent connection to the AC power with a readily accessible safety 

disconnect device. 

Warning! - A safety ground wire must be connected to the unit through the chassis ground 

stud show in Section 1.2.4.  An appropriate ring terminal for M6 stud and the wire gauge 

must be used. 

The input configuration should be confirmed prior to wiring any AC power into iHP system.  The figure below 

shows the location of the label to confirm the AC configuration. 
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Figure 2-5 Rear panel showing AC wiring and ground terminal 

Warning! - Applying a mismatched AC input voltage to what is indicated in the AC input 

rating label can cause damage to the power supply and voids the warranty. 

The rated input current and AC connection varies among different models.  Table 2-2 shows the available 

models and rated input current. 

Table 2-2 

iHP Rack Model Number Rated Current Wires to Connect 

73-959-0001 41A L1, L2, L3 and PE 

73-959-0001L 75A L1, L2, L3 and PE 

73-958-0001 21A L1, L2, L3 and PE 

73-958-0001L 40A L1, L2, L3 and PE 

73-958-0001S 68A L1, L2 and PE 
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AC power should be wired to L1, L2, and L3 for 3-phase input and L1 & L2 for single phase of the AC Input 

Terminal show in the Figure 2-5.  Follow the torque requirements as per the figure.  Wire ferrules as shown in 

Figure 2-6 can be utilized, but are not required. 

Recommended input AC wire ferrule:  

¶ Manufacturer: Panduit, Manufacturer PN: FSD85-16-L 

¶ Manufacturer: Phoenix Contact, Manufacturer PN: 3200577 

     

Figure 2-6 AC terminals and ferrule diagram 

2.5.2 DC Output Wiring 

Wire output cables to each iHP module using M8 ring lugs, bolts, and nuts as shown in the Figure 2-7.  The 

module output busbars are color coded with RED for positive (+) and BLUE for negative (-).

 

Figure 2-7 DC output wiring diagram 

The module types and maximum currents are listed in Table 2-3.  
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Table 2-3 

Model Number Model Code Nominal Voltage Rated Current 

73-936-0012 SL 12V 200A 

73-936-0024 SQ 24V 120A 

73-936-0048 SW 48V 62.5A 

73-936-0080 S8 80V 37.5A 

73-936-0125 S1 125V 24A 

73-936-0200 SA 200V 15A 

73-936-0250 S2 250V 12A 

2.5.3 Remote Sense Wiring 

The iHP system uses remote sense to regulate the voltage drops in the system.  The module has a negative 

(V_SNS-) and a positive (V_SNS+) remote sense to compensate for line drops.  Although not needed for 

operation, the remote sense wires must be connected to the desire regulated point to be able to meet the 

specification regulation limits.  Refer to Section 4.2.1 for the location of the remote sense signals in the module 

connector J2.  

2.5.4 Parallel Module Connection 

Same module models can be connected in parallel for higher current applications.  A paralleling busbar can be 

used to parallel the output modules positive (+) and negative (-) terminals as shown in Figure 2-8.  M8 bolt and 

nuts should be used. When ordered as a system, the required busbars will be provided to configure the system 

as ordered.  If reconfiguring a system and a busbar is required for reconfiguration, contact the factory or sales 

to obtain the needed busbar.  
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Figure 2-8 Output modules in parallel with busbars 

2.5.5 Current Share Signal Wiring 

For modules in constant voltage operation mode, the current share signals of all modules connected in parallel 

should be wired together.  All ISHARE and D_RTN should be connected.  Refer to Section 4.2.1 for the location 

of the ISHARE and D_RTN signals in the module connector J2.  

2.5.6 Series Modules Connection 

Same model modules can be connected in series to achieve higher output voltage. A series connecting busbar 

can be used with M8 bolts and nuts as show in the Figure 2-9.  When ordered as a system, the required 

busbars will be provided to configure the system as ordered.  If reconfiguring a system and a busbar is required 

for reconfiguration, contact the factory or sales to obtain the needed busbar. 
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Figure 2-9 Output modules in series and parallel 

Please see Table 2-4 as a guide for what modules can be connected in series and combined voltage limitation 

per safety isolation compliance. 

Table 2-4 

Model Number Model 

Code 

Module Nominal 

Voltage 

Safety Compliance Maximum Total 

Voltage Allowed 

73-936-0012 

73-936-0024 

73-936-0048 

SL 

SQ 

SW 

Җ пу± Medical 2MOPP* 

Medical 2MOOP** , ITE 

300V 

400V 

73-936-0080 

73-936-0125 

73-936-0200 

73-936-0250 

S8 

S1 

SA 

S2 

җ ул± Medical 2MOPP 

Medical 2MOOP 

Medical 2MOOP 

ITE 

600V 

800V 

800V 

1000V 

Note:  * - 2MOPP or 2 x MOPP (Means of Patient Protection) 
 ** - 2MOOP or 2 x MOOP (Means of Operator Protection) 

2.5.7 Output Blocking Diode and Antiparallel Diode Recommendation 
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The iHP modules can be used in a redundant parallel system by connecting the outputs together via OR-ing 
diodes. For good regulation the remote sense connections must be made after the OR-ing diode at the same 
point on the busbar or load. The remote sense leads should be the same length for each power supply and a 
twisted pair should be used for best noise immunity. The current share lines between the power supplies 
should be connected as shown in Figure 2-10. 
 

 

Figure 2-10 Blocking diode for use when connecting modules in parallel 

An antiparallel diode should be connected across each ƳƻŘǳƭŜΩǎ terminal to prevent sinking of current into 

one module when it is OFF while the others are ON.  The diode should be capable of carrying the maximum 

current and the forward voltage (Vf) drop should be lower than what is in the table below. 
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Table 2-5 

Model 
Min Voltage  

Rating (V) 

Min Current  

Rating (A) 
Maximum Vf Use below recommended device or its equivalent 

12V 45 300 
0.9V @ 160A  

(Tj = 125degC) 
IXYS: DSS 2x160-0045A (45V 2x160A) 

24V 45 200 0.9V @ 160A (Tj = 125degC) IXYS: DSS 2x160-0045A (45V 2x160A) 

32V 100 120 0.7V @ 80A (Tj = 125degC) STMicroelecronics: STPS160H100TV (100V 2x80A) 

48V 100 120 0.7V @ 80A (Tj = 125degC) STMicroelecronics: STPS160H100TV (100V 2x80A) 

80V 150 80 1.5V @ 50A (Tj = 125degC) STMicroelecronics: STTH10002TV1 (200V 2x50A) 

125V 200 50 1.5V @ 50A (Tj = 125degC) STMicroelecronics: STTH10002TV1 (200V 2x50A) 

200V 400 30 1.5V @ 60A (Tj = 125degC) STMicroelecronics: STTH120R04TV1 (400V 2x60A) 

250V 400 30 1.5V @ 60A (Tj = 125degC) STMicroelecronics: STTH120R04TV1 (400V 2x60A) 

 

For series connection, the remote sense for each module should be connected to its output busbar instead of 

the output load. 

 

 
Figure 2-11 Antiparallel diode for use when connecting modules in series 
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 Digital Communication  

Digital communication is necessary to setup and operate the iHP system.  Digital communication will be used to:  

¶ Read the configuration setting of the iHP 

¶ Change the configuration setting of the iHP 

¶ Voltage, current, temperature, and power reporting 

¶ Status reporting  

¶ SW updates for module, PFC, and ISOCOMM 

Available user digital communications interfaces for the iHP are CAN, RS485, and Ethernet.  The connection 

ports are shown in Figure 3-1.  Ethernet (UDP protocol), RS485 (custom RS485 protocol), and CAN (custom CAN 

protocol) protocol specifications are in a separate document.  

Communication with the iHP system is controlled via the iHP ISOCOMM (ISOlated COMMunication) section of 

the supply.  All commands are sent to and from the iHP ISOCOMM via the digital communication link.  Once a 

command has been sent to the iHP ISOCOMM, ISOCOMM will handle the sending of the information to the 

internal PFC section and installed modules.  The ISOCOMM functions as a bridge between iHP internal 

communication and iHP external communication. 

Inside the iHP rack, there is an Internal Communication Bus.  The installed modules, PFC (Primary Side), and 

ISOCOMM are all connected to this Internal Communication Bus, but are electrically isolated from each other 

per safety requirements.  ISOCOMM manages the internal communications and external communication of the 

iHP.  Once ISOCOMM receives a command from the user, ISOCOMM will transmit the command to the module 

or PFC section of the iHP.  If the user needs data from a module or PFC device, the module or PFC device will 

transmit data to the ISOCOMM and ISOCOMM will be the one to send data to the user.    

 

Figure 3-1 12kW and 24kW ISOCOMM Section 
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3.1 iHP Digital Communication Identifier 

To communicate to the iHP, the user needs to know the iHP address and the specific device inside the iHP 

system in which the user needs to communicate.  ISOCOMM, installed modules and PFC devices function 

independently inside an iHP system and each device has its own device address as shown in Figure 3-2 and 3-3.   

 

Figure 3-2 24kW iHP rack internal communication architecture 
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Figure 3-3 12kW iHP rack internal communication architecture  

3.1.1 iHP Address  

Each iHP system will have a specific address for digital communication.  The address will be used to 

communicate from the PC/Laptop to the iHP system.  The iHP address is dependent on the mode of 

communication.  

Ethernet Address ς depends on the configuration of iHP.  IP setting can be Static or DHCP.  For Static IP, this 

will need to be set to an unassigned IP address by the user before integration into a system.  For DHCP, the 

router will assign an open IP address.    

CAN/RS485 ς CAN and RS485 communication shares the same address from 0 to 5.  When using multiple iHP 

systems, the address will need to be set before integrating with other iHP systems to avoid address conflicts.  

The IP setting and CAN/RS485 address configuration settings are discussed in more detail in Section 5.1.3.   
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3.1.2 Internal Device Address inside iHP  

An iHP system is composed of different independent devices (modules and PFC devices).  The internal device 

address is used to identify the specific device or module group in which user wants to communicate.  Please 

see below table for the Internal Device Address inside the iHP system.  

Table 3-1 

iHP Internal Device Address Device/Group iHP RACK 24kW  Device/Group iHP RACK 12kW 

0x00 ISOCOMM ISOCOMM 

0x01 ς 0x06 Reserved Reserved 

0x07 PFC1 PFC1 

0x08 PFC2 Not Applicable 

0x09 ς 0x0F Reserved Reserved 

0x10 Module 1 Module 1 

0x11 Module 2 Module 2 

0x12 Module 3 Module 3 

0x13 Module 4 Module 4 

0x14 Module 5 Not Applicable 

0x15 Module 6 Not Applicable 

0x16 Module 7 Not Applicable 

0x17 Module 8 Not Applicable 

0x18 Group 1 Group 1 

0x19 Group 2 Group 2 

0x1A Group 3 Group 3 

0x1B Group 4 Group 4 

0x1C Group 5 Group 5 

0x1D Group 6 Group 6 

0x1E Group 7 Group 7 
 

Note: Module group configuration is discussed in Section 5.1.5 and module group functionality is discussed in Section 6.
  

3.2 iHP Commands  

The iHP command set is patterned from PMBus, but uses a proprietary transaction protocol. All PFC devices 

have a specific set of commands, all module devices have a specific set of commands, and the ISOCOMM 

device has a specific set of commands.  The PFC command list is in Appendix B.1, the module command list is 

in Appendix B.2, and the ISOCOMM command list is in Appendix B.3. 

 

 

 

iHP commands can be classified into four groups:   
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¶ User Configurable Commands ς Commands that can be configured based on the user operation 

requirements.  The user configurable commands are the commands that can be read or written by the 

user.    

Notes for Module User Configurable Command:  

The user needs to send the save command (Using ISOCOMM command D7h) in order to retain the 

command on the next power-up.  ISOCOMM command is required to change the moduleΩǎ D3h 

(MODULE_CONFIG), B5h (MODULE_VRISE_TIME), B6h (MODULE_IRISE_TIME).  When the user 

sends these commands, the setting will be AutoSaved to the module and there is no need to send 

a separate save command.  

¶ Manufacturer Commands ς Commands used by the manufacturer.  The user is not allowed to use 

these commands.  

 

¶ Read-Only commands ς Commands for iHP system reporting and fixed configuration settings.  The 

user can only read these commands.  

¶ Voltage, current, power, and temperature reporting  

¶ Status reporting  

¶ Fixed configuration settings  

¶ Special Command ς Commands that have special function in the operation of the iHP system.   

3.3 Interval Between User Commands 

To communicate properly there should be a time interval between user commands.  

Table 3-2 

iHP Module Mode in an iHP 

Rack 

Time Interval between User Command 

Ethernet RS485 CAN 

All iHP modules are configured 

as Digital Mode 

20msec 100msec TBA 

At least one iHP module is 

configured as Analog Mode 

50msec 100msec TBA 

3.4 Ethernet Communication   

The iHP Ethernet connection can support up to 10/100Mbps link speed.  The iHP IP setting can be configured 

to static IP or Dynamic Host Configuration Protocol (DHCP).  By default, the Ethernet communication is set to 

DHCP, which requires connection with a router to assign an IP address.  

If a router is not being used, the iHP will not have an IP address to allow communication, so the user will need 

to use the LAN RESET button to set the iHP to known state, which is static IP with IP address of 192.168.2.100.  
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The iHP rack can be connected to a PC directly using the static IP setting.  When using the iHP system with 

static IP mode, the user computer may need to have a static IP as well to communicate.  Details on setting the 

IP configuration is discussed in Section 5.1.3.  Figure 3-4 shows an example of connecting directly to the iHP 

system using a static IP.  

If the user has forgotten the Ethernet setting, the user can push the LAN RESET button to reset the Ethernet.  

The LAN RESET button will reset the Ethernet connection to a known state, which is static IP with the IP 

address of 192.168.2.100. 

 

Figure 3-4 iHP system connected directly to the PC (static IP) 
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If the userΩǎ PC/Laptop needs to connect to the iHP system and the ǳǎŜǊΩǎ ƴŜǘǿƻǊƪΣ the user should use a 

router (static IP or DHCP) or switch (static IP) as shown in Figure 3-5.

 

Figure 3-5 IHP system connected using a router or switch 

Up to six iHP systems can be used on the same network at the same time.  To communicate using a PC with 

multiple iHP systems, the user can use a router (static or DHCP IP) or switch (static IP) as shown in Figure 3-6. 
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Figure 3-6 Multiple iHP systems connected to PC via a router or switch 

The recommended equipment for communicating with the iHP system via the Ethernet are as follows: 

¶ 8-pin RJ45 cable 

 
¶ Router or Switch  
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3.5 RS485 Communication   

An iHP system can support RS485 communication with below settings: 
 

¶ Bits per seconds = 115200 

¶ Data bits = 8 

¶ Parity = None  

¶ Stop bits = One 

¶ Flow control = None  

 
RS485/CAN Bus Terminator or мнлʍ terminating resistors are required at both end terminals, PC and iHP rack.  

For multiple RS485 communication, the terminating resistor should be placed on the iHP rack farthest from the 

PC/Laptop.  

 

Figure 3-7 Terminating resistors required for RS485 interface 

The recommended equipment for communicating with the iHP system via RS485 are as follows: 

¶ USB to 2-Wire RS485 Adapter ς COMMFRONT USB-485-1 or equivalent 

 
¶ 6-pin RJ11 Connector with Cable 
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¶ RS485/CAN Bus Terminator ς RJ11 with 120 ohms resistor (ARTESYN P/N: TBD) 

 

3.6 CAN Communication   

iHP systems can support CAN communication with 1Mbps baud rate.  

RS485/CAN Bus Terminator or мнлʍ terminating resistors are required at both end terminals, PC and iHP rack.  

For multiple iHP CAN communication, the terminating resistor should be placed on the iHP rack farthest from 

the PC/Laptop. 

 

 

Figure 3-8 Terminating resistors are required for CAN interface  

The recommended equipment for communicating with the iHP system via CAN are as follows: 

¶ USB to CAN adapter ς GRIDCONNECT  IPEH-002022 or equivalent 

 
¶ 6-pin RJ11 Connector with Cable 
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¶ 9 Way PCB D-sub Connector Socket & D-sub Connector Back shell 

 
¶ RS485/CAN Bus Terminator ς RJ11 with 120 ohms resistor (ARTESYN P/N: TBD) 

  



 
 

iHP Manual  43 | P a g e 
 

 

 

iHP Owners Manual  

 

 Operation 

4.1 iHP System Power-up 

This section explains the initial power up of iHP units.  It is assumed in this section that this will be the first 

time the iHP rack and iHP module will be powered up after iHP rack and module was manufactured by Artesyn.     

4.1.1 Initial Power-up  

Discussed in this section are the iHP rack and iHP module default settings when shipped from Artesyn.  

¶ Configure the input and output connections to the iHP rack and iHP modules based on user 

requirements.  Please follow Section 2 for the installation requirement.  

¶ Apply input AC to the iHP rack.  

Note: Please follow the allowable input AC parameters located on the AC input rating label of the iHP rack.      

 

Figure 4-1 AC Input connections and AC input rating label location 

Upon the application of input AC, the ISOCOMM will undergo boot-up sequence.  The fan will momentarily 

turn on at full speed and will settle down.  The power LED, in the front panel, shown in Figure 4-2, will be 

blinking GREEN color during the boot-up sequence.  After boot-up sequence, the power LED will be either 

steady RED (AC BAD) or steady GREEN (AC OK) depending on the AC power to the iHP rack.  For a full list of LED 

responses, please refer to Appendix A.  
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Figure 4-2 Front Panel Power LED 

After about 20secs from the application of input AC, the boot-up sequence should be completed.  The iHP rack 

will have detected the slot with installed modules and ISOCOMM will be functional.  From the factory, when 

initially applying input AC, the iHP module outputs will not power-up by default and the user will need to press 

the front panel switch.  The modules are shipped by Artesyn with Digital Voltage Source (DVS) configuration 

and the output voltage will be set to the mƻŘǳƭŜΩǎ ƴƻƳƛƴŀƭ ǾƻƭǘŀƎŜ.  The iHP rack and module software 

configuration when shipped from Artesyn are listed on the next section.  

4.1.2 iHP Module Default Settings 

Table 4-1 contains iHP module default settings when shipped from Artesyn.  The module command definitions 

are in Appendix B.2 Module Command. 
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Table 4-1 

Command Parameter 

Default Configuration when shipped from Artesyn 

User 
Configurable 

12V Module 24V Module 48V Module 80V Module 125V Module 200V Module 250V Module 

Data 
Process 

Data 
Data 

Process 
Data 

Data 
Process 

Data 
Data 

Process 
Data 

Data 
Process 

Data 
Data 

Process 
Data 

Data 
Process 

Data 

01h MODULE_OPERATION 80h ON 80h ON 80h ON 80h ON 80h ON 80h ON 80h ON Yes 

24h VOUT_MAX 023280h 14.4V 046500h 28.8V 08CA00h 57.6V 0EA600h 96V 16E360h 150V 249F00h 240V 2DC6C0h 300V No 

31h POUT_MAX 1258h 2400W 12D0h 2880W 12EEh 3000W 12EEh 3000W 12EEh 3000W 12EEh 3000W 12EEh 3000W No 

41h VOUT_OV_FAULT_RESPONSE 80h *  80h *  80h *  80h *  80h *  80h *  80h *  No 

45h VOUT_UV_FAULT_RESPONSE 80h *  80h *  80h *  80h *  80h *  80h *  80h *  No 

48h OV_FAULT_LIMIT_MULTIPLIER 2EE0h 120% 2EE0h 120% 2EE0h 120% 2EE0h 120% 2EE0h 120% 2EE0h 120% 2EE0h 120% Yes 

49h OV_WARN_LIMIT_MULTIPLIER 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% Yes 

4Bh UV_FAULT_LIMIT_MULTIPLIER 2134h 85% 2134h 85% 2134h 85% 2134h 85% 2134h 85% 2134h 85% 2134h 85% Yes 

4Ch UV_WARN_LIMIT_MULTIPLIER 2328h 90% 2328h 90% 2328h 90% 2328h 90% 2328h 90% 2328h 90% 2328h 90% Yes 

4Dh OC_FAULT_LIMIT_MULTIPLIER 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% Yes 

4Fh OT_FAULT1_LIMIT 2EE0h 120oC 2EE0h 120oC 3A98h 150oC 30D4h 125oC 2CECh 115oC 2EE0h 120oC 30D4h 125oC No 

50h OT_FAULT_RESPONSE B8h *  B8h *  B8h *  B8h *  B8h *  B8h *  B8h *  No 

51h OT_WARN1_LIMIT 2328h 90oC 2710h 100oC 30D4h 1250C 2710h 100oC 25C1h 96.65oC 251Ch 95oC 251Ch 95oC No 

52h OC_RESPONSE_TYPE 00h *  00h *  00h *  00h *  00h *  00h *  00h *  Yes 

B5h SET_VOLTAGE_RISE_SETTING 00 00h *  00 00h *  00 00h *  00 00h *  00 00h *  00 00h *  00 00h *  Yes 

B6h SET_CURRENT_RISE_SETTING 00 00h *  00 00h *  00 00h *  00 00h *  00 00h *  00 00h *  00 00h *  Yes 

B7h SET_IO_ACTIVE_LEVEL_LOGIC 00 02h *  00 02h *  00 02h *  00 02h *  00 02h *  00 02h *  00 02h *  Yes 

B8h SET_MODULE_LOAD TYPE 00 02h *  00 02h *  00 02h *  00 02h *  00 02h *  00 02h *  00 02h *  Yes 

BAh ANALOG_FILTER_ENABLE 03h *  03h *  03h *  03h *  03h *  03h *  03h *  Yes 

D3h MODULE_CONFIG 00h DVS 00h DVS 00h DVS 00h DVS 00h DVS 00h DVS 00h DVS Yes 

B1h VREF  12V  24V  48V  80V  125V  200V  250V Yes 

B2h IREF  200A  126A  65.625A  39.375A  25.2A  15A  12.6A Yes 

E9h CALIBRATION_DATE Factory Calibration Date Yes 

**  OT_FAULT1_RECOV  90oC  100oC  85oC  85oC  85oC  90oC  85oC No 

**  OT_WARN1_RECOV  90oC  80oC  85oC  85oC  65oC  85oC  85oC No 

**  OT_FAULT3_LIMIT  120oC  120oC  110oC  95oC  92oC  120oC  125oC No 

**  OT_FAULT3_RECOV  90oC  100oC  85oC  75oC  75oC  90oC  85oC No 

**  OT_WARN3_LIMIT  100oC  100oC  100oC  85oC  75oC  95oC  95oC No 

**  OT_WARN3_RECOV  90oC  80oC  85oC  70oC  55oC  85oC  85oC No 

**  Brick Wall OVP  15.63V  31.3V  64.5V  110V  162V  250V  315V No 

Note:  * Bitmapped data, please refer to Appendix B.2 Module Command. 
           ** No assigned command.  Parameter is hardcoded in the module firmware. 
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4.1.3 ISOCOMM Default Settings  

Table 4.2 contains ISOCOMM default settings of the iHP rack when shipped from Artesyn.  The ISOCOMM 

setting definition is in Section 5.1.  

Table 4-2 

ISOCOMM WebTool Section  User  

Configurable 

Parameter 

Default Setting when 

shipped from Artesyn  

User Configurable 

       

NETWORK DHCP  Disable*  Yes  

Static IP Address  192.168.2.100 Yes 

CAN/RS485  

RACK Address 

0 Yes 

RACK  Internal Ambient 

Temperature OTP 

62oC  Yes 

INH0/EN0 TTL Function  Inhibit  Yes 

INH1/EN1 TTL Function Inhibit  Yes 

Wait for Power Switch Enable  Yes 

Disable on 5V_STBY 

Fault  

Disable  Yes 

RACK Synchronized Off  Disable  Yes 

Numbers of Racks 

Connected  

1 Yes 

MODULE  Module Synchronized 

Off  

Enable  Yes 

Module Grouping  No Grouping  Yes 

Note:  *  - Model revision AZ or later for 73-958-0001, model revision AH or later for 73-958-0001L & 73-958-
0001S are set by default to DHCP. 

4.2 Module and Rack Hardware Signals 

This section contains a description of module and rack analog and digital hardware signals that the users can 

use based on their requirements or applications.  For module command information, please refer to Appendix 

B.2 Module Command.  
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4.2.1 Module Interface Signals  

 Figure 4-3 shows the location of the J1 and J2 connectors and the pin location of the signals.  These signals 

allow direct interface with the supply to allow direct control and monitoring of the iHP system using analog 

and digital input and outputs.   

 

Figure 4-3 Module J1 and J2 signal connections for controlling the modules 

4.2.1.1 aƻŘǳƭŜΩǎ Wм {ƛƎƴŀƭ  

Table 4-3 lists the signal information available on connector J1. 

Warning! - The mƻŘǳƭŜΩǎ W2 signals and output voltage are isolated from mƻŘǳƭŜΩǎ W1 

signals.  D_RTN and SYS_RTN are completely isolated. 

Table 4-3 

J1 

Pin No. 
Signal Name Signal Type Functions 
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1 0-10VEXT_VPROG Input 
Use to control the output voltage by applying 0 to 10V 
to this pin.  This pin will function when the module is 
configured to Analog Voltage Source. 

2 0-5VEXT_VPROG Input 
Use to control the output voltage by applying 0 to 5V to 
this pin.  This pin will function when the module is 
configured to Analog Voltage Source. 

3 0-10VEXT_IPROG Input 
Use to control the output current by applying 0 to 10V 
to this pin.  This pin will function when the module is 
configured to Analog Current Source. 

4 0-5VEXT_IPROG Input 
Use to control the output current by applying 0 to 5V to 
this pin.  This pin will function when the module is 
configured to Analog Current Source. 

5 Dummy Pin   

6 Dummy Pin   

7 SYS_M_INHIBIT Input Signal to Inhibit the module 

8 SYS_RTN  Ground reference for J1 signals. 

9 SYS_M_ENABLE# Input Signal to Enable the module 

10 SYS_M_FAULT# Output Signal to notify user that Fault occurred. 

 

4.2.1.1.1 Analog Voltage Programming   

0-10VEXT_VPROG (J1 Pin1) and 0-5VEXT_VPROG (J1 Pin2) are used to program the output voltage by applying 

external voltages.  Analog voltage programming will work if the module configuration is in analog voltage 

source.    

Please note that 0-10VEXT_VPROG and 0-5VEXT_VPROG cannot be used simultaneously:   

¶ If user will use 0-10VEXT_VPROG, 0-5VEXT_VPROG should be floating.    

¶ If user will use 0-5VEXT_VPROG, 0-10VEXT_VPROG should be floating. 

When utilizing signal, 0-10VEXT_VPROG, apply 0V to 10V between J1 pin 1 (0-10VEXT_VPROG) and J1 pin 8 

(SYS_RTN).  Table 4-4 shows the corresponding output voltage when utilizing this signal.  

  

          

Table 4-4 

0-10VEXT_VPROG Corresponding Output Voltage 

0V ς 0.42V 5% Nominal Output Voltage 
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2.5V 30% Nominal Output Voltage 

5V 60% Nominal Output Voltage 

7.5V 90% Nominal Output Voltage 

8.33V  100% Nominal Output Voltage 

10V 120% Nominal Output Voltage 

 

When utilizing signal, 0-5VEXT_VPROG, apply 0V to 5V between J1 pin 2 (0-10VEXT_VPROG) and J1 pin 8 

(SYS_RTN).  Table 4-5 shows the corresponding output voltage when utilizing this signal.  

Table 4-5 

0-5VEXT_VPROG Corresponding Output Voltage 

0V ς 0.21V 5% Nominal Output Voltage 

1.25V 30% Nominal Output Voltage 

2.5V 60% Nominal Output Voltage 

3.75V 90% Nominal Output Voltage 

4.166V  100% Nominal Output Voltage 

5V 120% Nominal Output Voltage 

 

4.2.1.1.2 Analog Current Programming    

0-10VEXT_IPROG (J1 Pin3) and 0-5VEXT_IPROG (J1 Pin4) are used to program the output current by applying 

external voltages.  Analog current programming will work if the module configuration is in analog current 

source.    

Please note that 0-10VEXT_IPROG and 0-5VEXT_IPROG cannot be used simultaneously:   

¶ If user will use 0-10VEXT_IPROG, 0-5VEXT_IPROG should be floating. 

¶ If user will use 0-5VEXT_IPROG, 0-10VEXT_IPROG should be floating. 

 

When utilizing signal, 0-10VEXT_IPROG, apply 0V to 10V between J1 pin 3 (0-10VEXT_IPROG) and J1 pin 8 

(SYS_RTN).  Table 4-6 shows the corresponding output current when utilizing this signal. 

Table 4-6 

0-10VEXT_IPROG Corresponding Output Current 

0V 0% Nominal Output Current 
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2.5V 25% Nominal Output Current 

5V 50% Nominal Output Current 

7.5V 75% Nominal Output Current 

10V Nominal Output Current  

 

When utilizing signal, 0-5VEXT_IPROG, apply 0V to 5V between J1 pin 4 (0-10VEXT_IPROG) and J1 pin 8 

(SYS_RTN).  Table 4-7 shows the corresponding output current when utilizing this signal.  

Table 4-7 

0-5VEXT_IPROG Corresponding Output Current 

0V 0% Nominal Output Current 

1.25V 25% Nominal Output Current 

2.5V 50% Nominal Output Current 

3.75V 75% Nominal Output Current 

5V Nominal Output Current  

 

4.2.1.1.3 SYS_RTN     

SYS_RTN (J1 pin 8) is the common ground for J1 signals. SYS_RTN is isolated from Module Negative Output 

terminal and Module J2 D_RTN. 

4.2.1.1.4 Isolated Output Inhibit  

The iHP module provides an input signal to inhibit the output.  J1 Pin7 SYS_M_INHIBIT functions as the 

inhibit signal of the module.  ¢Ƙƛǎ ƛƴƘƛōƛǘ Ǉƛƴ ƛǎ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴ ƻǇǘƻŎƻǳǇƭŜǊΩǎ [95 ǎƛŘŜΦ  An 

external 1kohms pull-up resistor is required.  The pull-up resistor is connected to a 5V supply.  The 

maximum pull-up resistor voltage is 5V and the maximum sink current is 5mA.     

 

The logic for this pin is configurable via module command SET_IO_ACTIVE_LEVEL_LOGIC (B7h) and can 

change the correlation between the output state and the status of the oǇǘƻŎƻǳǇƭŜǊΩǎ [95.   

The default pin configuration is  

¶ Optocoupler LED On = Output is Disabled 

¶ Optocoupler LED Off = Output is Enabled     

Figure 4-4 shows recommended external circuits to control the inhibit pin. 
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Figure 4-4 Isolated output inhibit circuits to externally inhibit the module. 

4.2.1.1.5 Isolated Output Enable 

The iHP module provides an input signal to enable output.  J1 Pin 9 SYS_M_ENABLE# functions as the 

enable signal of the module.  ¢Ƙƛǎ Ǉƛƴ ƛǎ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴ ƻǇǘƻŎƻǳǇƭŜǊΩǎ [95 ǎƛŘŜΦ  An external 

1kohms pull up resistor is required.  The pull up resistor is connected to a 5V supply.  The maximum pull 

up resistor voltage is 5V and the maximum sink current is 5mA.      

The logic for this pin is configurable via module command SET_IO_ACTIVE_LEVEL_LOGIC (B7h) and can 

ŎƘŀƴƎŜ ǘƘŜ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƻǳǘǇǳǘ ǎǘŀǘŜ ŀƴŘ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ǘƘŜ ƻǇǘƻŎƻǳǇƭŜǊΩǎ [95Φ   

The default pin configuration is  

¶ Optocoupler LED On = Output is Disabled 

¶ Optocoupler LED Off = Output is Enabled     

Figure 4-5 shows recommended external circuits to control the enable pin. 
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Figure 4-5 Isolated Output Enable to externally Enable module. 

4.2.1.1.6 Isolated Fault Signal  

During a fault condition, the iHP module provides a fault signal to the system side.  J1 Pin 10 

SYS_M_FAULT# functions as the fault signal of the module.  The signal is internally connected to an open 

collector output.  An external 2kohms pull-up resistor is required.  The pull-up resistor should be 

connected to a 5V supply.  The maximum pull-up resistor voltage is 5V and the maximum sink current of 

5mA.   

The logic for this pin is configurable via module command SET_IO_ACTIVE_LEVEL_LOGIC (B7h) and can 

change the correlation between the output state and the status of the module.   

The default pin configuration is  

¶ SYS_M_FAULT# logic Low = Module is at Fault.  

¶ SYS_M_FAULT# logic High = Module is at normal operating condition. 

Figure 4-6 shows recommended external circuits to control the enable pin. 
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Figure 4-6 Isolated fault signal to signal a module fault condition  

4.2.1.2 aƻŘǳƭŜΩǎ Wн {ƛƎƴŀƭ  

Table 4-8 list the signal information available on connector J2.  The module analog connector J2 contains non-

isolated signals.  ¢ƘŜ ǎƛƎƴŀƭΩǎ ŎƛǊŎǳƛǘǊȅ ƛǎ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴƴŜŎǘŜŘ and referenced ǘƻ ǘƘŜ ƳƻŘǳƭŜΩǎ ƻǳǘǇǳǘ ƴŜƎŀǘƛǾŜ 

terminal.  The moduleΩǎ J2 signals are isolated from the moduleΩǎ J1 signals. 

Table 4-8 

J2  

Pin No. 

Signal Name Signal Type  Functions 

1 V_SNS+ Input Signal use for module positive remote sense 

2 D_RTN   Ground reference for IMON or VMON signals 

3 EXT_ISENSE+ Input Input for external resistor shunt for external current sensing 

application.   

4 D_RTN   Ground reference for ISHARE signal 

5 IMON Output Analog signal to report the output current in scaled value (0-

10V) 

6 Dummy Pin   

7 D_RTN   Ground reference for IMON or VMON signals 

8   V_SNS-  Input Signal use for module negative remote sense 

9 EXT_ISENSE- Input Input for external resistor shunt for external current sensing 

application 

10  ISHARE  Output  Signal for active current sharing  

11   VMON  Output Analog signal to report the output voltage in scaled value (0-

10V) 

12 Dummy Pin   
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4.2.1.2.1 V_SNS+ and V_SNS-  

The distance of the load and the module can create a voltage drop on the wires.  To compensate for the 

voltage drops on the wire, remote sense is employed. 

The module has a positive return, V_SNS+ J2 Pin 1, and a negative return, V_SNS- J2 Pin 8, remotes sense to 

compensate for ground drops and line drops respectively.  Remote sense will be able to regulate out a 

maximum of 200mV drop on each sense line.  It is recommended for user to connect the remote sense either 

on the load side or to the output terminals of the modules.  The connection of the remote sense signal 

determines the point at which the voltage will regulate.  Remote sense is required to meet the regulation 

specification of the module.  Remote sense is required during voltage source configuration.   

The module will protect itself if the polarity is incorrectly connected between the V_SNS+ and V_SNS- to 

mƻŘǳƭŜΩǎ output positive and negative terminal.  It is recommended to use twisted and equal length wires for 

V_SNS+ and V_SNS- for noise immunity. 

For parallel module output operation, all module V_SNS+ should be star connected and all 

module V_SNS- should be star connected as shown by examples in Figure 4-7.  Star connection is 

recommended to reduce the introduction of DC offset and noise to the signals.  
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Figure 4-7 Examples of star connections for remote sensing 

4.2.1.2.2 External Current Sense 

An external shunt resistor can be connected to the iHP module.  The current sensing will be transferred from 

the iHP module internal shunt to external shunt.  The iHP mƻŘǳƭŜΩǎ 9·¢ψL{9b{9Ҍ Wн tƛƴ 3 and EXT_ISENSE- J2 

Pin 9 signals are used for external current sense application.  

The module configuration should be changed to enable external current sense operation via ISOCOMM 

command module MODULE_CONFIG (D3h).  
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When using external current sense, all output current information used by the iHP module will be taken from 

the differential voltage across the external shunt.  The information collected from external sense connections 

will be used for output reporting, current protection, and constant current operation.      

Connection of the external shunt should only be on the negative output busbar of the iHP module.  The 

EXT_ISENSE- should be ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ ǎƘǳƴǘΩǎ ƴŜƎŀǘƛǾŜ ƻǳǘǇǳǘ ōǳǎōŀǊ side and the EXT_ISENSE+ 

should be ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŜȄǘŜǊƴŀƭ ǎƘǳƴǘΩǎ load side as shown in Figure 4-8.

  

Figure 4-8 Location of external shunt and external shunt sense lines   

Table 4-9 list the required shunt resistor per iHP module.  

Table 4-9 

  iHP Module Module Current 

Rating (A) 

Voltage Drop (mV) Tolerance Max (%) TCR max 

(ppm/degC) 

12V 200 10 + 5 25 

24V 200 12 + 5 25 

48V 62.5 7.8125 + 5 25 

80V 37.5 9.375 + 5 25 

125V 24 12 + 5 25 

200V 15 12 + 5 25 

250V 12 12 + 5 25 

 

4.2.1.2.3 Current Monitor (IMON)  

IMON J2 Pin 5 is an output signal.  IMON functions as the current monitor signal of the module.  It reports the 

sensed output current with a scaled voltage between 0 and 10V according to Table 4-10.  D_RTN J2 Pin2 is 

used for twisted pair cabling with IMON.         
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Table 4-10 

IMON Output Current 

0V 0% Nominal Output Current 

2.5V 25% Nominal Output Current 

5V 50% Nominal Output Current 

7.5V 75% Nominal Output Current 

10V Nominal Output Current  

 

4.2.1.2.4 Voltage Monitor (VMON) 

VMON J2 Pin 11 is an output signal.  VMON functions as the voltage monitor signal of the module.  It reports 

the sensed output voltage with a scaled voltage between 0 and 0V.  D_RTN J2 Pin 7 is used for twisted pair 

cabling with VMON.     

Table 4-11 

VMON Output Voltage 

0V ς 0.42V 5% Nominal Output Voltage 

2.5V 30% Nominal Output Voltage 

5V 60% Nominal Output Voltage 

7.5V 90% Nominal Output Voltage 

8.33V  100% Nominal Output Voltage 

10V 120% Nominal Output Voltage 

  

4.2.1.2.5 Current Sharing Signal (ISHARE) 

ISHARE J2 Pin 10 signal is used for active current sharing.  Interconnecting the ISHARE signal of the modules in 

a star connection activate the active current sharing circuitry.  Active current sharing is required when modules 

are connected in parallel.  The mƻŘǳƭŜΩǎ ISHARE signal and D_RTN J2 Pin 4 should be star connected.  This will 

reduce the introduction of DC offset and noise to the signals.  

4.2.1.2.6 D_RTN 

D_RTN (J2 Pin2 and Pin7) is used for twisted pair cabling of IMON and VMON signal to reduce noise pick up.  

¶ D_RTN (J2 Pin2) is used for twisted pair cabling with IMON.     

¶ D_RTN (J2 Pin7) is used for twisted pair cabling with VMON. 

¶ D_RTN (J2 Pin4) is used as return ground for the ISHARE signal. 



 

iHP Manual  58 | P a g e 
 

iHP Owners Manual  

D_RTN is internally connected to mƻŘǳƭŜΩǎ negative output and D_RTN is isolated from ƳƻŘǳƭŜΩǎ J1 SYS_RTN. 

4.2.2 iHP Rack Communications and Interfaces  

The following section describes the available communication ports and protocols available on the rack to 

ƛƴǘŜǊŦŀŎŜ ǘƘŜ ǊŀŎƪ ǘƻ ǘƘŜ ǳǎŜǊΩǎ ǎȅǎǘŜƳ.  Figure 4-9 shows the back panel of the section and location of the 

ports and Table 4-12 list the available ports.  

Warning! - iHP rack signal in this section are isolated from ƳƻŘǳƭŜΩǎ signal (J1 and J2 

connector).    

   

Figure 4-9 Communication ports on back panel of iHP rack 
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Table 4-12 

 iHP Rack Port  Connector  Functions 

USB Port Standard USB Use for Future Expansion. 

ETHERNET Port 8Pin RJ45 Use for Ethernet communication. 

RS485/CAN Port 6Pin RJ11 Use for RS485 and CAN communication. 

 

4.2.2.1 USB Port 

USB port for future expansion 

4.2.2.2 ETHERNET Port 

LAN Port for Ethernet communication 

4.2.2.3 RS485/CAN Port   

 

Figure 4-10 RS485/CAN Port pinout 

To communicate via RS485 or CAN communication user will need a 6pin RJ11 connector.  There are two 

identical port for RS485/CAN as shown in Figure 4-10 and the pinout of RS485/CAN port 1 and RS485/CAN port 

2 are the same.  All signals with the same signal name of RS485/CAN port 1 and RS485/CAN port 2 are 

internally connected.  The two ports functions to provide user easy iHP rack to iHP rack daisy chaining of the 

RS485 and CAN communication lines.  

4.2.2.3.1 CANL and CANH 

The CAN communication lines are for communicating via the CAN protocol.  

4.2.2.3.2 RS485_A and RS485_B  

The RS485 communication lines are used for communicating using the RS485 protocol. 
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4.2.2.3.3 GND  

The GND is used as the common ground for RS485 or CAN communication.  The GND signal is internally 

connected to DSUB9 pin 2 5V Housekeeping Bias Return.  

4.2.2.3.4 5V Housekeeping Bias  

Supply Bias for CAN and RS485 communication and is internally connected to DSUB9 pin 1 5V Housekeeping 

Bias. 

4.2.2.4 LAN RESET BUTTON  

Button to reset the Ethernet setting to STATIC with IP address 192.168.2.100 

4.2.2.5 LAN STATUS LED  

For future expansion 

4.2.2.6 DSUB9 Port   

Figure 4-11 shows the DSUB9 signals and pin locations and Figure 4-13 lists the signals and their functions.  

 

Figure 4-11 Dsub9 Port pinout 
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Table 4-13 

DSUB9  

Pin No. 

Signal Name Signal 

Type  

Functions 

1  5V Housekeeping Bias Output  5V supply to power up system side circuits 

2  5V Housekeeping Bias 

Return  

 Output  Ground reference of the 5V Housekeeping Bias 

3  Dummy        

4  Global Inhibit/Enable 

[ƻƎƛŎ άмέ 

Input  Signal can be configured for either Inhibit logic High or 

Enable logic High 

5  Global Inhibit/Enable 

[ƻƎƛŎ άлέ 

 Input Signal can be configured for either Inhibit logic Low or 

Enable logic Low 

6  ACOK- ά9ƳƛǘǘŜǊέ Output Use for ACOK signal 

7   ACOK- ά/ƻƭƭŜŎǘƻǊέ Output Use for ACOK signal 

8  Global DCOK- ά9ƳƛǘǘŜǊέ Output Use for DCOK signal  

9  Global DCOK- 

ά/ƻƭƭŜŎǘƻǊέ 

 Output Use for DCOK signal 

 

4.2.2.6.1 5V Housekeeping Bias  

The 5V supply, DSUB9 Pin 1 is for user housekeeping circuits and has a maximum supply capability of 1A.  The 

signal is internally connected to the 6 pin RJ11 5V Housekeeping Bias on pin 4 and pin 10.  

4.2.2.6.2 5V Housekeeping Bias Return 

Ground for 5V Housekeeping Bias on DSUB9 pin 2 

4.2.2.6.3 Dƭƻōŀƭ LƴƘƛōƛǘκ9ƴŀōƭŜ [ƻƎƛŎ άмέ 

¢ƘŜ Dƭƻōŀƭ LƴƘƛōƛǘκ9ƴŀōƭŜ [ƻƎƛŎ άмέ 5{¦.ф pin 4 signal functions to turn-off or turn-on all modules 

simultaneously.  This signal can be configured to either Global Inhibit1 or Global Enable1 via the ISOCOMM 

WebTool.   

When this pin is configured as Inhibit1 (INH1), 

¶ A 5V input will activate Inhibit function and will shut down all modules  

¶ A ground connection or no connection will de-activate the inhibit function and all modules will turn-on 

 

When this pin is configured as Enable1 (EN1), 

¶ A 5V input will activate Enable function and all modules will turn-on  
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¶ A ground connection or no connection will de-activate Enable function and will shut down all modules 

4.2.2.6.4 Global Inhibit/Enable [ƻƎƛŎ άлέ 

¢ƘŜ Dƭƻōŀƭ LƴƘƛōƛǘκ9ƴŀōƭŜ [ƻƎƛŎ άлέ ό5{¦.ф tƛƴрύ signal functions to turn-off or turn-on all modules 

simultaneously.  This signal can be configured either Global Inhibit 0 or Global Enable 0 via ISOCOMM 

WebTool.   

When this pin is configured as Inhibit 0 (INH0), 

¶ A 5V input or no connection will de-activate Inhibit function and all modules are enabled   

¶ A ground input will activate Inhibit function and will shut down all modules  

When this pin is configured as Enable 0 (EN0), 

¶ A 5V input or no connection will de-activate Enable function and will shut down all modules  

¶ A ground input will activate Enable function and all modules are enabled 

Table 4-14 lists the functionality of these Inhibit and Enable signals based on the configuration of the supply. 

Table 4-14 

Configuration iHP Rack DSUB9 Module 

Status Input to  
Dƭƻōŀƭ LƴƘƛōƛǘκ9ƴŀōƭŜ [ƻƎƛŎ άлέ 

Input to  
Dƭƻōŀƭ LƴƘƛōƛǘκ9ƴŀōƭŜ [ƻƎƛŎ άмέ 

 

 

INH0 & INH1 

Shorted to GND Floating OFF 

Shorted to GND 5V OFF 

Floating Floating ON 

Floating 5V OFF 

 

 

INH0 & EN1 

Shorted to GND Floating OFF 

Shorted to GND 5V OFF 

Floating Floating OFF 

Floating 5V ON 

 

EN0 & INH1 

Shorted to GND Floating ON 

Shorted to GND 5V OFF 

Floating Floating OFF 

Floating 5V OFF 

 

EN0 & EN1 

Shorted to GND Floating OFF 

Shorted to GND 5V ON 

Floating Floating OFF 

Floating 5V OFF 

 



 

iHP Manual  63 | P a g e 
 

iHP Owners Manual  

4.2.2.6.5 !/hY {ƛƎƴŀƭ άtƻǿŜǊ Cŀƛƭέ ό¦ƴŎƻƳƳƛǘǘŜŘ ¢ǊŀƴǎƛǎǘƻǊύ 

This signal indicates that the input AC is within operational range of the unit.  ACOK- ά9ƳƛǘǘŜǊέ ŀƴŘ !/hYҌ 

ά/ƻƭƭŜŎǘƻǊέ signal functions as an AC OK signal.  These signals are connected to an uncommitted transistor. 

¶ AC is Ok when the transistor is On. 

¶ AC is not Ok when the transistor is Off. 

The max sink current is 50mA for ACOK transistor and the bias resistor should be chosen to limit current to a 

maximum of 50mA.  The recommended supply voltage is 5V.  Possible circuit configuration for AC OK signal is 

shown in Figure 4-12.  

 

Figure 4-12 Possible circuits configuration for ACOK functionality 

4.2.2.6.6 5/hY {ƛƎƴŀƭ άhǳǘǇǳǘ Cŀƛƭέ ό¦ƴŎƻƳƳƛǘǘŜŘ ¢ǊŀƴǎƛǎǘƻǊύ 

This signal indicates that all modules are on and functioning properly.  The signal will be de-asserted when at 

least one module turns off via fault or inhibited by the system.  DCOK- άEmitǘŜǊέ ŀƴŘ D/hYҌ ά/ƻƭƭŜŎǘƻǊέ signal 

functions as DC OK signal.  These signals are connected to an uncommitted transistor.  

¶ When all output of module is Ok, the transistor is On.  

¶ When all output of module is not Ok, the transistor is Off.  

The max Sink current is 50mA for DCOK transistor and the bias resistor should be chosen to limit 

current to a maximum of 50mA. The recommended supply voltage is 5V.  Possible circuit configuration for 

DCOK signal is shown in Figure 4-13.  
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Figure 4-13 Possible circuits configuration for DCOK functionality 

At iHP rack start-up, the iHP rack will detect the slots with populated modules.  The assertion of hardware 

DCOK signal will be based on the output status of the modules detected by the iHP rack during start-up.  For 

example:  

When seven modules inserted to the iHP rack,  

¶ For the iHP rack DCOK signal to assert, all seven modules should have a power good status.  

¶ If any module has a power bad status, the iHP rack DCOK signal will be de-asserted. 

When three modules inserted to iHP rack, 

¶ For the iHP rack DCOK signal to assert, all three modules should have a power good status. 

¶ If any module has a power bad status, the iHP rack DCOK signal will be de-asserted. 

4.3 Module Operating Mode   

The iHP modules can be operated in several operating modes.  The operating mode is set by the ISOCOMM 

D3h command and once set remains in the mode chosen until changed by a sending a new configuration via 

the ISOCOMM D3h command.  

¶ Digital Voltage Source (DVS) ς The module operates as a voltage source.  The module output voltage 

functions can only be controlled by sending a command using a PC or laptop.   

¶ Digital Current Source (DCS) ς The module operates as a current source.  The module output current 

functions can only be controlled by sending a command using a PC or laptop.   

¶ Analog Voltage Source (AVS) ς The module operates as a voltage source.  The module output voltage can 

only be controlled by inputting 0V-10V to ƳƻŘǳƭŜΩǎ 0-10VEXT_VPROG signal (module J1 connector pin1) or 

0V-5V to ƳƻŘǳƭŜΩǎ 0-5VEXT_VPROG signal (module J1 connector pin2).    
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¶ Analog Current Source (ACS) - The module operates as a current source.  The module output current can 

only be controlled by inputting 0V-10V to ƳƻŘǳƭŜΩǎ 0-10VEXT_IPROG signal (module J1 connector pin3) or 

0V-5V to modǳƭŜΩǎ 0-5VEXT_IPROG signal (module J1 connector pin4).    

 Module operating mode can be change via ISOCOMM Command D3h.  Module operating mode can be check 

via reading Module Command D3h.  Table 4-15 lists the module nominal settings and the output range 

configurability. 

Table 4-15 

Module 
Series  

Vnominal  Inominal  Pnominal  DVS and AVS Output 
Voltage Range (5% to 

120%) 

DCS and ACS Output 
Current Range (0% to 

100%)  

12V  12V 200A  2400W  0.6V to 14.4V   0A to 200A  

24V  24V  120A  2880W  1.2V to 28.8V  0A to 120A  

48V  48V  62.5A  3000W 2.4V to 57.6V  0A to 62.5A  

80V  80V  37.5A  3000W 4V to 96V  0A to 37.5A  

125V 125V 24A  3000W 6.25V to 150V  0A to 24A  

200V 200V 15A 3000W 10V to 240V 0A to 15A 

250V  250V  12A  3000W 12.5V to 300V  0A to 12A  

4.4 Digital Control  

The user can control the mƻŘǳƭŜΩǎ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ ƻǊ ŎǳǊǊŜƴǘ ǳǎƛƴƎ a PC or laptop when the module is 

configured in digital control.  A wide range of digital commands is supported.  Module commands are specific 

to an individual module at the module level.  ISOCOMM commands are higher-level system commands such as 

when controlling a group of modules.  Many of the commands are fixed but several are user configurable.  A 

list of the user configurable commands specific to the modules and example of the command structure is 

shown in Section 5.2.  Definition of all the Module Commands is in Appendix B.2, Module Command.  

Definition of ISOCOMM Command is in Appendix B.3, ISOCOMM Command. 

4.4.1 Digital Voltage Source (DVS)  

In this operating mode, the user has the capability to control the output voltage using digital means.  A PC or 

laptop will be required to change the output voltage.  To change to Digital Voltage Source (DVS) mode, the 

user needs to send below commands to ISOCOMM.  

Device Address ISOCOMM Command Data1  Data2 

00h D3h  <Module slot or Group #> 00h 

*Before writing to the ISOCOMM, please ensure that the ISOCOMM Command Write Protect (10h) is disabled. 

Where:  Data1 please refer to ISOCOMM Command Table 
 5ŀǘŀн άллƘέ ǎƛƎƴƛŦƛŜǎ 5ƛƎƛǘŀƭ ±ƻƭǘŀƎŜ {ƻǳǊŎŜ                                                

After sending ISOCOMM Command D3h, the modules will momentarily shutdown, re-initialize, and then 

restart.  The shutdown, re-initialize, and restart process takes approximately 1.5 seconds.  Since the module 
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will re-initialize, the Module Operational Command (01h) and Module Write Protect Command (10h) will be 

set to enable.  The module output will be ON and set to nominal V out. 

Table 4-17 lists the status of the module command and the functionality of the commands when configuring 

the module to DVS mode.  

Table 4-16 

Module Command  Command Name  Functional 

in DVS  

Upon Change to DVS 

B1h VREF Yes {Ŝǘ ǘƻ ǘƘŜ ƳƻŘǳƭŜΩǎ ƴƻƳƛƴŀƭ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜΦ   

B2h IREF Yes IREF is the output current level in which the 
module will enter to Constant Current Source.  
During 52h set to Constant Current, value will be 
set based on Module Command 4Dh and nominal 
output current. 
During 52h set to Latch Type, although the Latch 
level can be adjusted, the IREF value will be fixed 
to 120% of the nominal output current.   

48h OV_FAULT_LIMIT_MULTIPLIER Yes No change from previous value 

49h OV_WARN_LIMIT_MULTIPLIER Yes No change from previous value 

4Bh UV_FAULT_LIMIT_MULTIPLIER Yes No change from previous value 

4Ch UV_WARN_LIMIT_MULTIPLIER Yes No change from previous value 

4Dh OC_FAULT_LIMIT_MULTIPLIER Yes No change from previous value 

52h OC_RESPONSE_TYPE Yes Set to Constant Current Protection  

B5h SET_VOLTAGE_RISE_SETTING Yes No change from previous value 

B6h SET_CURRENT_RISE_SETTING No No change from previous value 

B7h SET_IO_ACTIVE_LEVEL_LOGIC Yes No change from previous value 

B8h SET_MODULE__LOAD_TYPE Yes 5ŜŦŀǳƭǘ ǘƻ ŎŀǇŀŎƛǘƛǾŜ ƭƻŀŘ ǘȅǇŜ 5ŀǘŀ άлнƘέ 

BAh ANALOG_FILTER_ENABLE No  No change from previous value 

*Functional: If Yes, Module Command is operational during the module mode.  
                       If No, Module Command is not operational during the module mode   
 

To change module output voltage, a B1h (VREF) command to the module. 

Device Address Module Command Data   

<Module Slot Address>  B1h   < Data is the Set Voltage in hexadecimal> 

*Before writing to the module, please ensure that the Module Command Write Protect (10h) is disabled. 
*Please refer to Section 5.2 for Module User Configurable Parameters or Appendix B.2 Module Command 

The uǎŜǊ Ŏŀƴ ǇǊƻƎǊŀƳ ǘƘŜ ƳƻŘǳƭŜΩǎ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ within 5% to 120% of the nominal output voltage rating of 

the module.  For example, a 24V module has a nominal voltage of 24V and can be set to operate between 1.2V 

and 28.8V.  
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Setting the VREF outside the valid range:  

¶ Setting the VREF value beyond the acceptable range, but not to 0V, the module will trigger a Status 

CML (Communication Memory Logic) fault and will retain the existing value.  

¶ Setting the VREF value to 0V, the module will enter to standby mode.  To re-enable the module, set 

VREF to an acceptable range.  

During a module change of output voltage:  

¶ OVP is temporary disabled until the output voltage level increases to the commanded VREF.  

¶ UVP is temporary disabled until the output voltage level decreases to the commanded VREF.   

¶ IREF will automatically readjust if the voltage request is above the nominal output voltage. This will 

prevent the module from operating above the rated power.  

4.4.1.1 DVS Protection Modes 

When the supply is in DVS mode, the output is protected against over current, short circuit, over voltage, and 

under voltage faults.  The behavior of the supply during an over current fault or short circuit fault is dependent 

on whether IREF is set to constant current behavior or latch behavior.  In constant current mode, the module 

will attempt to operate at a constant current level while reducing the output voltage and in latch mode, the 

supply shut off.  In the event of over voltage and under voltage faults, the supply will shut down.  Please refer 

to Section 8 on how to clear the fault and power up the module after fault.  

4.4.1.1.1 DVS Protection Over Current Response 

Over current (OC) response mode will be set by Module Command 52h (OC_RESPONSE_TYPE).  The two types 

of response are Constant Current and Latch.  The over current level will be based on Module Command 4Dh 

OC_FAULT_LIMIT_MULTIPLIER setting.   

Module command 4Dh OC_FAULT_LIMIT_MULTIPLIER range is 50% to 105%  

When 52h is set to Constant Current Response, the module will enter constant current mode when load 

current reaches the IREF value (B2h).  The output voltage will decrease to maintain the load current at the 

current limit.  No fault reporting occurs during this condition. 

The module will revert to normal operation when load current becomes less than IREF value (B2h). 

The constant current setting, IREF, is dependent on the Vout setting (VREF).  

When the:  

¶ Vo (VREF) is below or equal to the nominal voltage 

IREF = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)  

¶ Vo (VREF) is above the nominal voltage, the IREF, value is automatically reduced to maintain the supply 

within the maximum peak power of the module 

IREF = [ (Pnominal) * (OC_FAULT_LIMIT_MULTIPLIER)] / VREF  
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Note that the CC setting level, IREF, will be reflected on IREF (Module Command B2h).   

When 52h is set to Latch Type, the module will shut down when the output current reaches the Latch Level for 

500msec and a fault status will be reported.  The Latch Current Level setting is dependent on the Vout setting 

(VREF).  

When the:  

¶ Vo (VREF) is below or equal to the nominal voltage  

Latch Current Level = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)  

¶ Vo (VREF) is above the nominal voltage, Latch Level value is automatically reduced to maintain the supply 

within the maximum peak power of the module 

Latch Current Level = [ (Pnominal) * (OC_FAULT_LIMIT_MULTIPLIER)] / VREF  

Note that latch setting level will NOT be reflected to IREF (Module Command B2h).  Latch Level can be 

determined by computation as stated above.  

4.4.1.1.2 DVS Short Circuit Protection 

When 52h is set to Constant Current Response, the module will shut down when Vo is approximately less than 

4% of the nominal for 2 seconds or more.  A fault status will be reported.   

When 52h set to Latch Type Response and an output short circuit occurs, the current level should exceed the 

latch current level and the module will shut down.  A fault status will be reported.  

4.4.1.1.3 DVS Protection Over Voltage Protection (OVP)  

Over voltage protection will be based on Module Command 48h (OV_FAULT_LIMIT_MULTIPLIER) and B1h 

(VREF), 

OV Level = (48h OV_FAULT_LIMIT_MULTIPLIER) x (B1h VREF) 

The module will shut down when the output voltage reaches the OVP level and a Fault status will be reported.  

4.4.1.1.4 DVS Protection Under Voltage Protection (UVP) 

Under voltage protection will be based on Module Command 4Bh (UV_FAULT_LIMIT_MULTIPLIER) and B1h 

(VREF),  

UV Level = (4Bh UV_FAULT_LIMIT_MULTIPLIER) x (B1h VREF) 

The module will shut down when the output voltage is less than UVP level and a fault status will be reported.  

Note that output UVP will be disabled when the module enters constant current protection.  
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4.4.2 Digital Current Source (DCS) 

In this operating mode, user has the capability to control the output current using digital means.  A PC or 

laptop will be required to change the output current.  To change to Digital Current Source (DCS) mode, the 

user needs to send below commands to ISOCOMM.  

Device Address ISOCOMM Command Data1  Data2 

00h D3h  <Module slot or Group #> 0x08h 

*Before writing to the ISOCOMM, please ensure that the ISOCOMM Command Write Protect (10h) is disabled. 

Where:  Data1 please refer to ISOCOMM Command Table.  
 5ŀǘŀн  άлуƘέ ǎƛƎƴƛŦƛŜǎ 5ƛƎƛǘŀƭ /ǳǊǊŜƴǘ {ƻǳǊŎŜΦ     
                                                    

After sending ISOCOMM Command D3h, module will momentarily shutdown, re-initialize and restart.  The 

shutdown, re-initialize, and restart process takes approximately 1.5 seconds.  Since the module will re-

initialize, the Module Operational Command (01h) and Module Write Protect Command (10h) will be set to 

enable.  IREF will automatically be set to 0A.  Table 4-17 list the status of the module command and the 

functionality of the commands when configuring the module to DCS mode. 

Table 4-17 

Module 
Comman

d  

Command Name  Functional 
in DCS  

Upon Change to DCS 

B1h VREF Yes Set to module's nominal output voltage  

B2h   IREF Yes Set to 0A 

48h OV_FAULT_LIMIT_MULTIPLIER Yes Tracking OV Enable will be based on the set 
VREF 
OVP multiplier no change from previous value. 

49h  OV_WARN_LIMIT_MULTIPLIER Yes Tracking OV Warning Enable will be based on 
the set VREF  
OVP warning multiplier no change from previous 
value 

4Bh  UV_FAULT_LIMIT_MULTIPLIER No  Disable. No change from previous value 

4Ch  UV_WARN_LIMIT_MULTIPLIER No  Disable. No change from previous value 

4Dh OC_FAULT_LIMIT_MULTIPLIER Yes No change from previous value. 

 52h OC_RESPONSE_TYPE No  Fix to Latch type  

B5h SET_VOLTAGE_RISE_SETTING No  No change from previous value 

B6h SET_CURRENT_RISE_SETTING Yes No change from previous value 

B7h SET_IO_ACTIVE_LEVEL_LOGIC Yes No change from previous value 

B8h SET_MODULE__LOAD_TYPE Yes Last setting of B8h during DCS 
Factory setting of B8h during ACS is Resistive 
(01h) 

BAh ANALOG_FILTER_ENABLE No  No change from previous value 

*Functional: If Yes, Module Command is operational during the module mode.  
                       If No, Module Command is not operational during the module mode   



 

iHP Manual  70 | P a g e 
 

iHP Owners Manual  

To change module output current, user needs to send below B2h (IREF) command to the module.  

Device Address Module Command Data   

<Module Slot Address>  B2h < Data is the Set Current> 

*Before writing to the module, please ensure that the Module Command Write Protect (10h) is disabled. 
*  Please refer to Section 5.2 for Module User Configurable Parameters or Appendix B.2 Module Command  
 
The uǎŜǊ Ŏŀƴ ǇǊƻƎǊŀƳ ǘƘŜ ƳƻŘǳƭŜΩǎ ƻǳǘǇǳǘ ŎǳǊǊŜƴǘ ǿƛǘƘƛƴ л҈ ǘƻ млл҈ ƻŦ ǘƘŜ ƴƻƳƛƴŀƭ ƻǳǘǇǳǘ ŎǳǊǊŜƴǘ.  Setting 

the IREF value beyond the acceptable range, but not to 0A, the module will trigger a Status CML fault and will 

retain the existing value.  Setting the IREF value to 0A will cause the module to enter to standby mode.  To 

enable again the module, set IREF to an acceptable range.  

4.4.2.1 DCS Protection Modes 

When the supply is in DCS mode, the supply limits the current to the IREF value and the voltage is limited by 

the VREF value.  Secondary output protection is provided in rare load conditions by the OC Fault Level and the 

OV Fault Level. 

4.4.2.1.1 DCS Protection: Constant Voltage Clamp 

There are conditions that can exist when the output voltage will be greater than the VREF level (B1h)  

¶ Fixed load resistance and the user increases the IREF setting  

¶ Fixed IREF setting and load resistance increases.  

When module output voltage reaches the VREF level, the module will enter constant voltage mode.  This will 

protect the module from continuous increase in output voltage.  There will be no fault reporting during this 

condition.  To enter again to DCS, the user needs to decrease the IREF setting or decrease the load resistance.  

For module software v04.10.00 and above, user can update the Constant Voltage Clamp from nominal voltage 

down to 5% of the nominal voltage of the module via Module Command B1h.  For module software below 

v04.10.00, constant voltage clamp is fixed to the nominal output voltage.   

4.4.2.1.2 DCS Protection: Over Current Response and Short Circuit Protection 

During DCS, over current response ǿƛƭƭ ōŜ ŦƛȄ ǘƻ ά[ŀǘŎƘ ǘȅǇŜέ όрнƘύ.  OC level will be based on Module 

Command 4Dh OC_FAULT_LIMIT_MULTIPLIER setting.   

Module Command 4Dh OC_FAULT_LIMIT_MULTIPLIER range is 50% to 105%  

The module will shut down when the output current reaches the OC level and a fault status will be reported.  

With Vo (VREF) below or equal to the nominal voltage, the latch level setting value is  

Latch Current Level = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)  

Note that the latch setting level will NOT be reflected to IREF (Module command B2h).  Latch level can be 

determined by computation as stated above.   
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4.4.2.1.3 DCS Protection: Over Voltage Protection (OVP)  

Over voltage protection level during DCS will be based on the OV Fault Limit Multiplier (48h) and VREF (B1h) 

setting.  

OV Level = (48h OV_FAULT_LIMIT_MULTIPLIER) x (B1h VREF) 

The module will shut down when the output voltage reaches the OVP level and a fault status will be reported.  

4.4.2.1.4 DCS Protection: Under Voltage Protection (UVP) 

During DCS operating mode, under voltage protection is not functional.  

4.4.3 Module Grouping for Series or Parallel Connection Digital Operation 

 Modules can be operated in Series or Parallel connection during Digital Mode.  Below are list of possible series 

or parallel connections. 

¶ DVS parallel connection  

¶ DVS series connection  

¶ DCS parallel connection  

To work properly, the modules must be connected in parallel or series.  Only modules of the same model can 

be connected in series or in parallel.  When a certain module will be included in the group, there are 

restrictions in place to protect the user and system.  Please refer to Section 5.1.5.2 for Module Grouping 

configuration and Section 6 for Module Grouping details. 

4.4.3.1 DVS Parallel Connection  

All modules connected in parallel should:   

¶ be grouped as one using ISOCOMM WebTool. 

¶ have the same module configuration. 

¶ have positive terminals connected in parallel.  

¶ have negative terminals connected in parallel. 

¶ have άL{I!w9έ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wн Ǉƛƴ млύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘΦ  

¶ have άDψw¢bέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wн Ǉƛƴ пύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ.  

¶ have άw9ah¢9ψ{9b{9ψҌέ ǎǘŀǊ Ŏonnected and connected to the desired point of regulation.  

¶ have άw9ah¢9ψ{9b{9ψ-έ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ ŀƴŘ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŘŜǎƛǊŜŘ Ǉƻƛƴǘ ƻŦ ǊŜƎǳƭŀǘƛƻƴΦ  

To change Group Module output voltage, the user needs to send below B1h (VREF) command to the group.  

Device Address Module Command Data   

<Group Number>  B1h   < Data is the Set Voltage> 

*Before writing to this command, please ensure that the Group Address Write Protect (10h) is disabled. 

The group output voltage can be programmed within 5% to 120% of the nominal output voltage. Setting the 

VREF value beyond the acceptable range, but not to 0V, the module will trigger a Status CML fault and will 
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retain the existing value.  Setting the VREF value to 0V, the module will enter to standby mode. To enable 

again the module, set VREF to an acceptable range.  

During group module change of output voltage:  

¶ All modules in the group will adjust based on the commanded output voltage. 

¶ OVP is temporarily disabled until the output voltage level reaches the commanded VREF.  

¶ UVP is temporarily disabled until the output voltage level reaches the commanded VREF. 

¶ IREF will automatically readjust if the voltage request is above the nominal output voltage. This will 

prevent module to operate above the rated power.   

4.4.3.1.1 DVS Parallel Connection Protection  

Each individual module in a group will protect independently. Each individual module in a group will protect as 

stated on section 4.4.1.1.  

4.4.3.2 DVS Series Connection  

All modules connected in series should:   

¶ be grouped as one using ISOCOMM WebTool. 

¶ have the same module configuration. 

¶ have the terminals connected in series.   

¶ ƘŀǾŜ ŜŀŎƘ ƳƻŘǳƭŜΩǎ άw9ah¢9ψ{9b{9ψҌέ ŎƻƴƴŜŎǘŜŘ to its own positive output terminal.    

¶ ƘŀǾŜ ŜŀŎƘ ƳƻŘǳƭŜΩǎ άw9ah¢9ψ{9b{9ψ-έ ŎƻƴƴŜŎǘŜŘ to its own negative output terminal.   

¶ connect external reverse biased anti-parallel diode to each module output.  

Table 4-18 list recommend diodes for each module. 
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Table 4-18 

Model Min Voltage 

Rating (V) 

Min Current 

Rating (A) 

Maximum Vf Use Below Recommended Device or 

its Equivalent 

12V 45 300 
0.9V @ 160A (Tj = 

125degC) 

IXYS: DSS 2x160-0045A (45V 

2x160A) 

24V 45 200 
0.9V @ 160A (Tj = 

125degC) 

IXYS: DSS 2x160-0045A (45V 

2x160A) 

48V 100 120 
0.7V @ 80A (Tj = 

125degC) 

STMicroelecronics: STPS160H100TV 

(100V 2x80A) 

80V 150 80 
1.5V @ 50A (Tj = 

125degC) 

STMicroelecronics: STTH10002TV1 

(200V 2x50A) 

125V 200 50 
1.5V @ 50A (Tj = 

125degC) 

STMicroelecronics: STTH10002TV1 

(200V 2x50A) 

200V 400 30 
1.5V @ 60A (Tj = 

125degC) 

STMicroelecronics: STTH120R04TV1 

(400V 2x60A) 

250V 400 30 
1.5V @ 60A (Tj = 

125degC) 

STMicroelecronics: STTH120R04TV1 

(400V 2x60A) 

 

To change Group Module output voltage, the user needs to send below B1h (VREF) command using Group 

Device address.  

Device Address Module Command Data   

<Group Number>  B1h < Data is the Set Voltage> 

*Before writing to this command, please ensure that the Group Address Write Protect (10h) is disabled. 

The desired output voltage setting should be set to the desired output voltage at the load. 

{ŜǊƛŜǎ hǇŜǊŀǘƛƻƴ 5±{ ά5ŀǘŀέ Ґ ¢ƻǘŀƭ hǳǘǇǳǘ ±ƻƭǘŀƎŜ ƻŦ ǘƘŜ {ŜǊƛŜǎ aƻŘǳƭŜ ŎƻƴƴŜŎǘƛƻƴΦ  

For example, when setting four modules in series to obtain an output voltage of 80V, the group command B1h 

should be set to 80V.  Internally ISOCOMM will divide the set voltage by the number of modules and will set 

each module to an output voltage of 20V.   

TƘŜ ƳƻŘǳƭŜΩǎ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ can be programmed within 5% to 120% of the nominal output voltage. Setting 

the VREF beyond the acceptable range, but not to 0V, the module will trigger a Status CML fault and will retain 

the existing value.   Setting the VREF value to 0V, the module will enter standby mode. To enable the module 

again, set VREF to an acceptable range.  

During group module change of output voltage:  

¶ All modules in the group will adjust based on the computed output voltage for each module.  

¶ OVP is temporary disabled until the output voltage level increases to the commanded VREF.  

¶ UVP is temporary disabled until the output voltage level decreases to the commanded VREF.   
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¶ IREF will automatically readjust if the voltage request is above the nominal output voltage. This will 

prevent module to operate above the rated power.  

4.4.3.2.1 DVS Series Connection Protection  

Each individual module in a group will protect independently, as stated in Section 4.4.1. 

4.4.3.3 DCS Parallel Connection  

All modules connected in parallel should:   

¶ be grouped as one using ISOCOMM WebTool  

¶ have the same module configuration. 

¶ have output positive terminals connected in parallel.  

¶ have output negative terminals connected in parallel. 

The module will clamp into constant voltage source if the requested IREF or load resistance increases enough 

to cause the output voltage to be greater than the VREF.  To operate the group in this condition:   

¶ All Module REMOTE_SENSE_+ should be star connected and connected to the desired point of 

regulation.  

¶ All Module REMOTE_SENSE_- should be star connected and connected to the desired point of 

regulation.  

¶ !ƭƭ aƻŘǳƭŜ L{I!w9 ǎƛƎƴŀƭ όaƻŘǳƭŜΩǎ Wн Ǉƛƴ млύ ǎƘƻǳld be star connected.  

¶ All Module Dψw¢b ǎƛƎƴŀƭ όaƻŘǳƭŜΩǎ Wн Ǉƛƴ пύ ǎƘƻǳƭŘ ōŜ ǎǘŀǊǘ ŎƻƴƴŜŎǘŜŘ.  

To change module output current, send below B2h (IREF) command using Group Device Address.  

Device Address Module Command Data   

<Module Slot Address>  B2h < Data is the Set Current> 

*Before writing to this command, please ensure that the Group Address Write Protect (10h) is disabled. 

The desired output current setting should be set to the desired output current at the load. 

tŀǊŀƭƭŜƭ hǇŜǊŀǘƛƻƴ 5/{ ά5ŀǘŀέ Ґ ¢ƻǘŀƭ hǳǘǇǳǘ /ǳǊǊŜƴǘ ƻŦ ǘƘŜ tŀǊŀƭƭŜƭ aƻŘǳƭŜ ŎƻƴƴŜŎǘƛƻƴΦ  

For example, when setting four modules in parallel to obtain an output current of 100A, the group command 

B1h should be set to 100A.  Internally ISOCOMM will divide the set current by the number of module and will 

set each module output current to 25A.    

TƘŜ ƳƻŘǳƭŜΩǎ ƻǳǘǇǳǘ ŎǳǊǊŜƴǘ can be programmed within 0% to 100% of the nominal output current. Setting 

the IREF outside the valid range will cause the modules to trigger an INVALID PGM RANGE fault 

(STAUS_MFR_SPECIFIC) and turn the output of the modules off. Set the command within valid range to 

recover. 

4.4.3.3.1 DCS Parallel Connection Protection  

Each individual module in a group will protect independently and will protect as stated in Section 4.4.2.  
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4.5 Analog Control 

The mƻŘǳƭŜΩǎ output (output voltage or current) can be controlled using an external supply connected to the 

ƳƻŘǳƭŜǎΩ IPROG (0-10VEXT_IPROG or 0-5VEXT_IPROG) or VPROG (0-10VEXT_VPROG or 0-5VEXT_VPROG) 

signal. Definition of module is in Appendix B.2 Module Command. Definition of ISOCOMM Command is in 

Appendix B.3 ISOCOMM Command.   

4.5.1 Analog Voltage Source (AVS)  

In this operating mode, the user has the capability to control the output voltage using analog means. For AVS, 

user can control the output using the 0-5VEXT_VPROG or 0-10VEXT_VPROG input. 

To change to Analog Voltage Source (AVS) mode, the user needs to send the below commands to ISOCOMM.  

Device Address Command Data1  Data2 

00h D3h  <Module slot or Group #> 02h 

*Before writing to the ISOCOMM, please ensure that the ISOCOMM Command Write Protect (01h) is disabled. 

Where:  Data1 please refer to ISOCOMM Command Table.  
 Data2 άлȄлнƘέ ǎƛƎƴƛŦƛŜǎ !ƴŀƭƻƎ tǊƻƎǊŀƳƳŜŘ ±ƻƭǘŀƎŜ {ƻǳǊŎŜΦ        
                                                 

After sending ISOCOMM Command D3h, the module will momentarily shutdown, re-initialize and restart. This 

will happen for 1.5 seconds. Since the module will re-initialize, the Module Operational Command (01h) and 

Module Write Protect Command (10h) will be set to enable. The module output voltage will be based on the 

VPROG signal. Table 4-19 lists the status of the module command and the functionality of the commands when 

configuring the module to DCS mode. 
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Table 4-19 

Module 

Command  

Command Name  Functional 

in AVS  

Upon Change to AVS 

B1h VREF No Fix to Module's Nominal Output Voltage   

B2h IREF Yes During 52h set to Constant Current,  
value will be set based on Module 
Command 4Dh and nominal output 
current. 
 
During 52h set to Latch Type, value will be 
fixed to 120% of the nominal output 
current. 

48h OV_FAULT_LIMIT_MULTIPLIER No No change from previous value 

49h OV_WARN_LIMIT_MULTIPLIER No  No change from previous value 

4Bh UV_FAULT_LIMIT_MULTIPLIER No No change from previous value  

4Ch UV_WARN_LIMIT_MULTIPLIER No No change from previous value  

4Dh OC_FAULT_LIMIT_MULTIPLIER Yes No change from previous value  

52h OC_RESPONSE_TYPE Yes No change from previous value  

B5h SET_VOLTAGE_RISE_SETTING No No change from previous value  

B6h SET_CURRENT_RISE_SETTING No No change from previous value  

B7h SET_IO_ACTIVE_LEVEL_LOGIC Yes No change from previous value  

B8h SET_MODULE__LOAD_TYPE Yes 5ŜŦŀǳƭǘ ǘƻ ŎŀǇŀŎƛǘƛǾŜ ƭƻŀŘ ǘȅǇŜ 5ŀǘŀ άлнƘέ 

BAh ANALOG_FILTER_ENABLE Yes No change from previous value 

*Functional: If Yes, command register is operational during the module mode.  
                       If No, command register is not operational during the module mode   

To change the output voltage using 0-10VEXT_VPROG, apply 0-10V across the cƻƴƴŜŎǘƻǊ WмΩǎ pin 1 (0-

10VEXT_VPROG) and pin 8 (SYS_RTN) to get a corresponding output voltage from 5% to 120% of the nominal 

output voltage. Applied voltage 0V ς 0.42V yields 5% nominal output voltage. 

To change the output voltage using 0-5VEXT_VPROG, apply 0-5V across the cƻƴƴŜŎǘƻǊ WмΩǎ pin 2 (0-

5VEXT_VPROG) and pin 8 (SYS_RTN) to get a corresponding output voltage from 5% to 120% of the nominal 

output voltage.  Applied voltage 0V ς 0.21V yields 5% nominal output voltage. 

Note: IREF will automatically readjust if the voltage request is above the nominal output voltage.   

Please note that 0-10VEXT_IPROG and 0-5VEXT_IPROG cannot be used simultaneously:   

¶ If the user will use 0-10VEXT_VPROG, 0-5VEXT_VPROG should be floating.  

¶ If the user will use 0-5VEXT_VPROG, 0-10VEXT_VPROG should be floating.    
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4.5.1.1 AVS Protection Modes 

When the supply is in AVS mode, the output is protected against over current, short circuit, over voltage, and 

under voltage faults.   The behavior of the supply during an over current fault or short circuit fault is 

dependent on whether IREF is set to constant current behavior or latch behavior. In constant current mode, 

the module will attempt to operate at a constant current level while reducing the output voltage and in latch 

mode the supply shut off.  In the event of an overvoltage and under voltage faults the supply will shut down. 

Please refer to Section 8 on how to clear the fault and power up the module after fault. 

4.5.1.1.1 AVS Protection Over Current Response  

Over current response mode will be set by Module Command 52h (OC_RESPONSE_TYPE). The two types of 

response are Constant Current and Latch. The over current level will be based on Module Command 4Dh 

OC_FAULT_LIMIT_MULTIPLIER setting.   

Module Command 4Dh OC_FAULT_LIMIT_MULTIPLIER range is 50% to 105%  

When 52h set to Constant Current Response, the module will enter constant current mode when load current 

reaches the IREF value (B2h). The output voltage will decrease to maintain the load current at the current limit. 

No fault reporting occurs during this condition. 

The module will revert to normal operation when load current becomes less than IREF value (B2h). 

The constant current setting, IREF, is dependent on the Vout setting (VREF).  

When the:  

¶ Vo (VREF) is below or equal to the nominal voltage 

IREF = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)  

¶ Vo (VREF) is above the nominal voltage, the IREF, value is automatically reduced to maintain the supply 

within the maximum peak power of the module 

IREF = [ (Pnominal) * (OC_FAULT_LIMIT_MULTIPLIER)] / VREF  

Note that the CC setting level, IREF, will be reflected on IREF (Module Command B2h). 

When 52h set to Latch Type, the module will shut down when the output current reaches the latch level for 

500msec and a fault status will be reported.  

The Latch Current Level setting is dependent on the Vout setting (VREF).  

When the:  

¶ Vo (VREF) is below or equal to the nominal voltage  

Latch Current Level = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)  
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¶ Vo (VREF) is above the nominal voltage, Latch Level value is automatically reduced to maintain the supply 

within the maximum peak power of the module 

Latch Current Level = [ (Pnominal) * (OC_FAULT_LIMIT_MULTIPLIER)] / VREF  

Note that the latch setting level will NOT be reflected to IREF (Module Command B2h). Latch level can be 

determined by computation as stated above.   

4.5.1.1.2 AVS Short Circuit Protection  

When 52h is set to Constant Current Response, the module will shut down when Vo is approximately less than 

4% of the nominal for 2 seconds or more.  A fault status will be reported.   

When 52h set to Latch Type and an output short circuit occurs, the current level should exceed the latch 

current level and the module will shut down. A fault status will be reported.  

4.5.1.1.3 AVS Protection Over Voltage Protection (OVP)  

Tracking over voltage protection Module Command 48h (OV_FAULT_LIMIT_MULTIPLIER) is not operational 

during AVS. A Brick Wall OVP is operational during this mode.  In Brick Wall OVP mode the limit is hard coded 

in module firmware at the factory and cannot be changed. The module will shut down when the output 

voltage reaches the Brick Wall OVP level. Brick Wall OVP level is specified in Section 4.1.2 and a fault status will 

be reported.  

4.5.1.1.4 AVS Protection Under Voltage Protection (UVP) 

During ACS operating mode, under voltage protection is not functional.  

4.5.2 Analog Current Source (ACS)   

In this operating mode, the user has the capability to control the output current using analog means. For ACS, 

the user can control the output using 0-5VEXT_IPROG or 0-10VEXT_IPROG  

To change to Analog Current Source (ACS) mode, the user needs to send below commands to ISOCOMM. 

Device Address Command Data1  Data2 

00h 0xD3h  <Module slot or Group #> 0x0Ah 

*Before writing to the ISOCOMM, please ensure that the ISOCOMM Command Write Protect (01h) is disabled. 

Where:  Data1 please refer to ISOCOMM Command Table.  
 5ŀǘŀн άлȄл!Ƙέ ǎƛƎƴƛŦƛŜǎ !ƴŀƭƻƎ tǊƻƎǊŀƳƳŜŘ ±ƻƭǘŀƎŜ {ƻǳǊŎŜΦ                                                        

  

After sending ISOCOMM Command D3h, the module will momentarily shutdown, re-initialize and restart. The 

shutdown, re-initialize and restart process takes approximately 1.5 seconds. Since the module will re-initialize, 

the Module Operational Command (01h) and Module Write Protect Command (10h) will be set to enable.  The 

module output current will be based on the IPROG signal. 
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Table 4-20 lists the status of the module command and the functionality of the commands when configuring 

the module to ACS mode. 

Table 4-20 

Module 

Command  

Command Name  Functiona

l in ACS  

Upon Change to ACS 

B1h VREF Yes  Fix to nominal  

B2h   IREF No  Fix to 0A   

48h OV_FAULT_LIMIT_MULTIPLIER Yes OVP will be based on the set VREF.  

OVP multiplier no change from previous 

value.  

49h  OV_WARN_LIMIT_MULTIPLIER Yes OV Warning will be based on the set VREF.  

OVP warning multiplier no change from 

previous value.  

4Bh  UV_FAULT_LIMIT_MULTIPLIER No  No change from previous value  

4Ch  UV_WARN_LIMIT_MULTIPLIER No  No change from previous value  

4Dh OC_FAULT_LIMIT_MULTIPLIER Yes No change from previous value  

 52h OC_RESPONSE_TYPE Yes Fix to Latch type  

B5h SET_VOLTAGE_RISE_SETTING No  No change from previous value  

B6h SET_CURRENT_RISE_SETTING No No change from previous value  

B7h SET_IO_ACTIVE_LEVEL_LOGIC Yes No change from previous value  

B8h SET_MODULE__LOAD_TYPE Yes Last user B8h command. 
Artesyn Factory setting of DCS is Resistive 
(01h). 

Bah ANALOG_FILTER_ENABLE No  No change from previous value 

*Functional: If Yes, command register is operational during the module mode.  
                       If No, command register is not operational during the module mode   
 

To change the output current using 0-10VEXT_IPROG, apply 0-10V across cƻƴƴŜŎǘƻǊ WмΩǎ pin 3 (0-

10VEXT_IPROG) and pin 8 (SYS_RTN) to get a corresponding output current from 0% to 100% of the rated 

output current. 

To change the output current using 0-5VEXT_IPROG, apply 0-5V across cƻƴƴŜŎǘƻǊ WмΩǎ pin 4 (0-5VEXT_IPROG) 

and pin 8 (SYS_RTN) to get a corresponding output current from 0% to 100% of the rated output current.  

Please note that 0-10VEXT_IPROG and 0-5VEXT_IPROG cannot be used simultaneously:   

¶ If the user will use 0-10VEXT_VPROG, 0-5VEXT_VPROG should be floating.  

¶ If the user will use 0-5VEXT_VPROG, 0-10VEXT_VPROG should be floating.    
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4.5.2.1 ACS Protection Modes 

When the supply is in ACS mode, the supply limits the current to the IREF value and the voltage is limited by 

the VREF value.  Secondary output protection is provided in rare load conditions by the OC fault level and the 

OV fault level.  Please refer to Section 8 on how to clear the fault and power up the module after fault. 

4.5.2.1.1 ACS Protection: Constant Voltage Clamp 

There are conditions that can exist when the output voltage will be greater than the VREF level (B1h):  

¶ Fix load resistance and user increases the IPROG input.   

¶ Fix IPROG input setting and load resistance increases.  

When module output voltage reaches the VREF level, the module will enter constant voltage clamp. This will 

protect the system from continuous increase in output voltage. There will be no fault reporting during this 

condition. To enter again to ACS, the user needs to decrease the IPROG input or decrease the load resistance.  

For module software v04.10.00 and above, the user can update the Constant Voltage Clamp from nominal 

voltage down to 5% of the nominal voltage of the module via Module Command B1h. For module software 

below v04.10.00, Constant Voltage Clamp cannot be changed and is set to the nominal output voltage.   

4.5.2.1.2 ACS Protection: Over Current Protection and Short Circuit Protection 

During A/{Σ ƻǾŜǊ ŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǿƛƭƭ ōŜ ŦƛȄ ǘƻ άlatch ǘȅǇŜέ όрнƘύΦ OC level will be based on Module 

Command 4Dh OC_FAULT_LIMIT_MULTIPLIER setting.   

Module Command 4Dh OC_FAULT_LIMIT_MULTIPLIER range is 50% to 105%  

The module will shut down when the output current reaches the OC level and a fault status will be reported. 

With Vo (VREF) below or equal to the nominal voltage, the latch level setting value is 

Latch Level = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)  

Note that the latch setting level will NOT be reflected to IREF (Module Command B2h). Latch Level can be 

determined by computation as stated above.   

4.5.2.1.3 ACS Protection: Over Voltage Protection (OVP)  

Over voltage protection level during ACS will be based on the OV Fault Limit Multiplier (48h) and VREF (B1h) 

setting.  

OV Level = (48h OV_FAULT_LIMIT_MULTIPLIER) x (B1h VREF) 

4.5.2.1.4 ACS Protection: Under Voltage Protection (UVP) 

During ACS operating mode, under voltage protection is not functional  

4.5.3 Module Grouping for Series or Parallel Connection Analog Operation 

Modules can be operated in Series or Parallel connection during analog mode.  Below are list of possible series 

or parallel connections: 
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¶ AVS parallel connection  

¶ AVS series connection  

¶ ACS parallel connection 

To work properly, user needs to group the modules connected in parallel or series.  To work properly, the 

modules must be connected in parallel or series.  Only modules of the same model can be connected in series 

or in parallel.  When a certain module will be included in the group, there are restrictions in place to protect 

the user and system.  Please refer to Section 5.1.5.2 for Module Grouping configuration and Section 6 for 

Module Grouping details. 

4.5.3.1 AVS Parallel Connection  

All modules connected in parallel should:   

¶ be grouped as one using ISOCOMM WebTool.  

¶ have the same module configuration. 

¶ have positive terminals connected in parallel.  

¶ have negative terminals connected in parallel. 

¶ have άL{I!w9έ signals όaƻŘǳƭŜΩǎ Wн Ǉƛƴ млύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘΦ  

¶ have ά!ψw¢bέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wн Ǉƛƴ пύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ.  

¶ have άw9ah¢9ψ{9b{9ψҌέ ǎignals star connected and connected to the desired point of regulation.  

¶ have άw9ah¢9ψ{9b{9ψ-έ signals star connected and connected to the desired point of regulation.  

¶ have ά{¸{ψw¢bέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wм Ǉƛƴ уύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ 

¶ have άл-мл±9·¢ψ±twhDέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wм Ǉƛƴ мύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ if system will be operating using 0-

10VEXT_VPROG.  

¶ have άл-р±9·¢ψ±twhDέ ǎƛƎƴŀƭ όaƻŘǳƭŜΩǎ Wм Ǉin 2) signals star connected if system will be operating 

using 0-5VEXT_VPROG. 

Warning! -  aƻŘǳƭŜΩǎ W2 signals and output voltage are isolated from mƻŘǳƭŜΩǎ J1 signals.  

4.5.3.1.1 AVS Parallel Connection Protection  

Each individual module in a group will protect independently and will protect as stated in Section 4.5.1.  

4.5.3.2 AVS Series Connection  

All modules connected in series should:   

¶ be group as one using ISOCOMM WebTool  

¶ have the same module configuration. 

¶ have output terminals connected in series. 

¶ have each moduleΩǎ άw9ah¢9ψ{9b{9ψҌέ ŎƻƴƴŜŎǘŜŘ to its own positive output terminal.    

¶ have each moduleΩǎ  άw9ah¢9ψ{9b{9ψ-έ ŎƻƴƴŜŎǘŜŘ to its own negative output terminal.  
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¶ have άл-мл±9·¢ψ±twhDέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wм Ǉƛƴ мύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ LŦ ǳǎŜǊ ǿƛƭƭ ƻǇŜǊŀǘŜ ǳǎƛƴƎ л-

10VEXT_VPROG.  

¶ have άл-р±9·¢ψ±twhDέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wм Ǉƛƴ нύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ ƛŦ ǳǎŜǊ ǿƛƭƭ ƻǇŜǊŀǘŜ ǳǎƛƴƎ л-

5VEXT_VPROG.  

¶ connect external reverse biased (anti-parallel) diode to each module output.  

Table 4-21 list recommend diodes for each module. 

Table 4-21 

Model Min Voltage 

Rating (V) 

Min Current 

Rating (A) 

Maximum Vf Use Below Recommended Device or 

its Equivalent 

12V 45 300 
0.9V @ 160A (Tj = 

125degC) 

IXYS: DSS 2x160-0045A (45V 

2x160A) 

24V 45 200 
0.9V @ 160A (Tj = 

125degC) 

IXYS: DSS 2x160-0045A (45V 

2x160A) 

48V 100 120 
0.7V @ 80A (Tj = 

125degC) 

STMicroelecronics: STPS160H100TV 

(100V 2x80A) 

80V 150 80 
1.5V @ 50A (Tj = 

125degC) 

STMicroelecronics: STTH10002TV1 

(200V 2x50A) 

125V 200 50 
1.5V @ 50A (Tj = 

125degC) 

STMicroelecronics: STTH10002TV1 

(200V 2x50A) 

200V 400 30 
1.5V @ 60A (Tj = 

125degC) 

STMicroelecronics: STTH120R04TV1 

(400V 2x60A) 

250V 400 30 
1.5V @ 60A (Tj = 

125degC) 

STMicroelecronics: STTH120R04TV1 

(400V 2x60A) 

Warning! -  aƻŘǳƭŜΩǎ Wн ǎƛƎƴŀƭǎ ŀƴŘ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ ŀǊŜ ƛǎƻƭŀǘŜŘ ŦǊƻƳ ƳƻŘǳƭŜΩǎ J1 signals.   

4.5.3.2.1 AVS Parallel Connection Protection  

Each individual module in a group will protect independently and will protect as stated in Section 4.5.1.  

4.5.3.3 ACS Parallel Connection  

All Modules connected in parallel should:   

¶ be grouped as one using ISOCOMM WebTool  

¶ have the same module configuration. 
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¶ have positive terminals connected in parallel.  

¶ have negative terminals connected in parallel. 

¶ have ά{¸{ψw¢bέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wм tƛƴуύ star connected.  

¶ have άл-мл±9·¢ψ±twhDέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wм tƛƴмύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ if system will be operating using 0-

10VEXT_VPROG.  

¶ have άл-р±9·¢ψ±twhDέ ǎƛƎƴŀƭs όaƻŘǳƭŜΩǎ Wм tƛƴнύ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘ ƛŦ system will be operating using 0-

5VEXT_VPROG. 

The module will clamp into constant voltage if the requested output current or load resistance increases and 

causes the output voltage to be greater than the VREF.  If operating from this condition connect:   

¶ !ƭƭ aƻŘǳƭŜ άw9ah¢9ψ{9b{9ψҌέ ǎƘƻǳƭŘ ōŜ ǎǘŀǊ connected and connected to the desired point of 

regulation.  

¶ !ƭƭ aƻŘǳƭŜ άw9ah¢9ψ{9b{9ψ-έ ǎƘƻǳƭŘ ōŜ ǎǘŀǊ connected and connected to the desired point of 

regulation.  

¶ !ƭƭ aƻŘǳƭŜ άL{I!w9έ ǎƛƎƴŀƭ όaƻŘǳƭŜΩǎ Wн Ǉƛƴ млύ ǎƘƻǳƭŘ ōŜ ǎǘŀǊ ŎƻƴƴŜŎǘŜŘΦ  

¶ !ƭƭ aƻŘǳƭŜ ά!ψw¢bέ ǎƛƎƴŀƭ όaƻŘǳƭŜΩǎ W2 pin 4) should be start connected.  

Warning! - aƻŘǳƭŜΩǎ W2 signals and output voltage are isolated from mƻŘǳƭŜΩǎ J1 signals.  

4.5.3.3.1 AVS Series Connection Protection  

Each individual module in a group will protect independently and will protect as stated in Section 4.5.2.  
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 Configuration 

This section discusses user configurable parameters of iHP rack (ISOCOMM configuration) and iHP module.  

Configuration settings can be accomplished using a computer to connect to the iHP unit.  

5.1 ISOCOMM User Configurable Parameters  

iHP rack configuration can be updated using Ethernet communication only.  iHP racks have a built-in WebTool 

to edit ISOCOMM configuration.  The configuration can be changed using an internet browser.  Recommended 

internet browser is Google Chrome.    

ISOCOMM WebTool is composed of different section.  Each section will be discussed on succeeding pages.  

¶ Home section contains summary of the iHP ǊŀŎƪΩǎ network setting ŀƴŘ ǘƘŜ ǊŀŎƪΩǎ ŦƛǊƳǿŀǊŜ versions, 

and the iHP modules connected to the iHP rack witƘ ǘƘŜ ƳƻŘǳƭŜΩǎ ǊŜǎǇŜŎǘƛǾŜ ŦƛǊƳǿŀǊŜ ǾŜǊǎƛƻƴΦ  

¶ Network section contains communication and network configuration.  

¶ Rack section contains iHP rack configuration.  

¶ Module section contains commands necessary for grouping modules. 

¶ Firmware section contains information to perform a firmware update. 

¶ Maintenance section contains information to initiate System Reset. 

To access the ISOCOMM WebTool, open the web browser and type the iHP rack IP address to access the 

WebTool.  The home page will be displayed.  
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User needs to enter USERNAME and PASSWORD when accessing below section (applicable to ISOCOMM SW 

v03.00.00)  

¶ Rack section  

¶ Module section 

¶ Firmware section  

¶ Maintenance section   

 


















































































































































































































