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1 Overview

1.1 General Description

The Intelligent High PowgiHP seriesh & 'y | RRAGA2Yy (2 | NISaeyQa SEA&GAY
power supplyproducts. TheHPseriesoffersthe highest power and voltage rating in the configurable family

and providesthe most flexible and universal solutions fmedical and industrial application3 he iHPseries

provides accuracygsolution,and stability as either a programmable voltage or current soufidee basic
modularconcept consistsf an iHPrack into whichHPmodulesare inseted. Therackis aPower Factor
correctedfront-end converting worldwide standard AC input voltages into a regulated high voltage DC (HVDC)
output. Thepluggable modules providenextended range of voltage and current combinati@oesiverting

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

a power system by pluggirige modulesintoone ofi 4 2 RA T ¥ S NB y GHVAGirhcksROMWIACkM e | /
houses up to four modules (12KW) antthe other rack up teightmodules (24KW). Provisions are made for up

to sixracks 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 als@é industrial safety approvals, including compliance to the SEMI F47 standard for
semiconductor processing equipment.

The iHPseriesoffers developers either an analog ogial interface to their systengupporting standard
communications protocolsncluding CANbugsthernet,and RS485 Digital control enables the use of

I NJi S mighéei@owerPrasoftware graphical user interface (Gtt)control and monitor all functions on

one or multiple HP systemsThe PowerPro GUI also incorporates graphical script creation that allows users to
write their own process control routines.

The iHPseriesoffers efficient power factor correctioPFGand low total harmonic distortion (THD) ower
wide range ofloads It uses a multphase continuous mode boost P&hitecture, resulting in ripple current
cancellation that offerbower EMI and extends the life of electrolytic capacitors.

Userscan configureand customizehe iHP modules to fiexactapplicationsrequirements A qualified service
personnel can configure the iHP rack for single or three phase inpaEmodules can be connected in series
or parallel, while achieving accueavoltage and current sharindJsing grouping commands, modslin

parallel or series can be controlled as one single output. For specific types of load applications sirstaiP
can be programmed to three different compensation configurations including resistive load, capacitive load
and LED loadThe LED loadompensatioropensnew 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 todmfigurableto meet varied design requirementd he number of
configurdle parameters is extensive and access to the parameters iscamputerinterface instead of the
front panel Before operating the supply, it is important that communication between a computer and the
supply beestablishedand the supply operational pameters be configured for the intended application.
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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 supplyWib based
GUI and set up the power supplyhe 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 actiwetyolledvia the

PPCM.

For more advanced usedgveloping their own software control, the PPCM is not required and the supply can
be directly interfaced via the users preferrethndard communications protocolsicluding CANbus, Ethernet
andRS485

1.3 Spedfication Summary

Tables 11 and Table 2 belowsummarize the 24K and 12K input parameters, followed by TaBleulining
the general Module specifications

Tablel-1

iHP24 Electrical Specifications

Mpé wlk O]l Hn Yphas@d i wmdé wl O] Hn Yphasé
380/480 Vac Nominal (iHP24H3A/L) 208/240 Vac Nominal (iHP24L3A/L)
342 Vac to 528 Vac 187.5 Vac to 264 Vac

Input Parameter

Input range

Number of phases
Frequency
Phase detection

Max current/phase

Under voltagedetection

Current inrush
Power factor
Harmonic distortion
Line interruption
Input leakage current
Power switch
Input protection
Input overvoltage protection
Phase imbalance
Rack parallel

Efficiency

Standby voltage
Standby regulation
Standby max current

iHP Manual

(Nominal rating 380/480 Vac) (Nominal rating 208/240 Vac)
3-phase (Wye or Delta)wire total (3phase and 1 protective earth ground)
47-63 Hz

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

51 A @ 342 Vac

84A @ 187.5V
40 A @ 432 Vac @ ac

Nominal input locked on at turon. Under voltageshutdown at 15% below nominal

Turnron at 12% below nominal. Not to interfere with SEMI F47 specs.
2.5 x Max input current
> 0.98 @ full load and nominal line
THD < 13%, PWHD < 22% (refer to EN 63a®)
Designed to meet SEMI F8706, 53, 58, S14 at nominal input voltages
< 2.5 mA (Note for fixed condition 3rd edition leakage = 5 mA)
Front panel power switch provided
Internal fuse (not user serviceable)
Up to 115% of nominal input shall not damage unit
Kopiz
Up to 6 racks (144 KW)
>90% @ 3P 380ac full load > 90% @ 3P 208 Vac full load
>91% @ 3P 480 Vac full load >91% @ 3P 240 Vac full load
5V
4.75-5.25V
1A
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Tablel-2

iHP12Electrical Specifications

Input
Parameter

Input range

Number of
phases

Frequency
Phase
detection
Max
current/phase
Under voltage
detection
Current inrush

Power factor

Harmonic
distortion
Line
interruption
Input leakage
current
Power switch
Input
protection
Input
overvoltage
protection
Phase
imbalance
Rack parallel

Efficiency

Standby
voltage
Standby
regulation
Standby max
current

iHP Manual

Mdpé wl O]
strapped as iphase Mmpé wlk O]l ™MH Yphas@d i wmdé wlk Ol MH Yphasé i
200/220/230/240 Vac = 200/208/240 Vac Nominal (IHP12L3A) 380/480 Vac Nominal (iIHP12H3A)

Nominal (iHP12L1A)
180 Vac to 264 Vac
(Nominal rating
200/220/230/240 Vac)
1-phase 3wire total (2
phase and 1 protective
earth ground)

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

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

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

47-63 Hz

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

23 A @ 34%/ac
19 A @ 432 Vac
Nominal input locked on at turon. Under voltageshutdown at 15% below nominal. Tuom at 12% below
nominal. Not to interfere with SEMI F47 specs.
2.5 x Max input current

75 A @ 180 Vac 44 A @ 180 Vac

> B8 @l lognl ghe > 0.98 @ full load and nominal line

nominal line
THD < 13%, PWHD < 22% (refer to EN 63a®)
Designed to meet SEMI F8706, 53, 58, S14 at nominal input voltages
<1.25mA <2.5 mA
Front panel power switch provided
Internal fuse (not user serviceable)
Up to 115% of nominal input shall not damage unit
NA <5% <5%

Up to 6 racks (72 KW)
>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 loa

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

5V
4.75-5.25V

1A
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Tablel-3

MODULE CODE

# Outputs
Nominal O/P (V)
Max Power (W)

O/P Current

Range (A)
Power Density
(W/cu-in)
Efficiency (%)
Module Input
Voltage
Module
Operating Temp

Series Operation

Parallel
Operation

iHP Manual

OUTPUT General Specifications

Parameter
SL SQ SW S8 S1 SA S2
1 1 1 1 1 1 1
120V 240V 48.0V 80.0V 125.0V 200.0V 250.0V
2400 W 2880 W 3000 W 3000 W 3000 W 3000 W 3000 W
0.0A-200A 0.0A-120A O0.0A-625A 0.0A-375A 0.0A-24A 0.0A-15A 0.0A-12 A
325 39.0 40.6 40.6 40.6 40.6 40.6
935 93.5 93.5 93.5 93.5 93.5 93.5
400 V

-0 °C to +65 °C; Baseplate Temp TBD

12V,24V& 48V modules can be connected in series uB®V for Medical
12V, 24V & 48V modules cha 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
Up to 8 modules can hearalleled in 1 rack, with up to 6 racks connected in parallel. Single Wire Paral
connection will be provided as part of configuration
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1.3.1 Environmental

Table 14 outlines the operating and neoperating environmental requirements.

Tablel-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 °CFor Liquid Cooled modelgjuid 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 (9,1Mdters)

Vibration Operating Sinusoidal Vibration MBTB810G Method 528 Procedure | (Type 1): NEBS Office

Vibration Environment, Alternate Procedure Operating Random Vibratiors83B92B Class 1
Non-Operating Vibration (Paekged): IP®592B Class 1; MBTB810G, Method 514.6, Procedure 1
Category 7, Table 514.80! General Exposure
Shock MIL-STB810G Method 516.6 Procedures |, Il, IV, VI
Shipping and Handling NSTA for <10lbs,; MIL-STB20731 >100bs.

Cooling andAudible Noise = <65 dBA with 80% load @ 30 °C at nominal input voltage with Smart Fan algorithm to be optil
based on module and rack thermal sensovéhen modules are inhibited via software control, the
fan speed is reduced to idle and acoustic noiset® 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 Spdfications

The electricaspecification for each module typedgpendent on if the module is operating in voltage mode or
current mode Table 15 liststhe electrical specifications when operating in voltage mode and Tablésts
the specifications when operating in current mode.
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Tablel-5

OUTPUT, Module in Voltage Source Mode

Voltage Source

MODULE CODE SL SQ SW S8 S1 SA S2
Nominal
12 24 48 80 125 200 250
Output (V)
Setting
Range (V) 0.6V-144V | 12V-288V | 24V-576V | 4.0V-96.0V 6.25 V-150.0 V 10.0 Vg 240.0 V 12.5V-300.0 V
Low Frequency
24 4 1 2
RMS Ripple (mV) 8 96 60 50 500 500
Line
. 12 24 48 80 125 200 250
Regulation (mV)
L
oad 24 48 9 160 250 400 500
Regulation (mV)
P-P Ripple (mV) 60 120 240 400 625 1250 1250
Drift
" - +0.05% of lout Rated over 8 hours, afé€minute warm up, constant Line, Load and Temp
(TempStability)
Temp
Coefficient 200
(PPM/°C)
Pgm o : )
Digital: 0.1% of Nominal Output Voltage; Analog: 1.0% of Nominal Output Voltage
Accuracy (mV) 9 ° P 9 9 ° p 9
Pgm SL=TBD; SQ=1; SW=2; S8=8; S1=6; SA=21; S2=21
Resolution (mV) T T TS S ST e =
Meas
.2% + 0.2% of Nominal Vol
Accuracy (mV) 0.2% + 0.2% of Nominal Output Voltage
M
eas. SL=TBD; SQ=1; SW=2; S8=8; S1=6; SA=21; S2=21
Resolution
T ient
ransien Max 5.0% deviation from current set point must recover within Tar% 50% step load.
Response
C t S .
u’r\;zr:ho:nse Internal Shunt; External Shunt can be used for better temperature stability.
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Tablel-6

MODULE CODE

Nominal Output
V)
Setting Range
(A
RMS Ripple
(mA)

Line Regulation
(mA)

Load Regulation
(mA)

P-P Ripple (mA)
Drift (Temp
Stability)
Temp Ce
efficient epmrec)
PgmAccuracy
(A
Pgm Resolution
(mA)
Meas Accuracy
Meas
Resolution
Transient
Response
Current Sense
Method

iHP Manual

OUTPUT Module in Current Source Mode

Current Source Programmabldoad compensation available for resistive and inductive loads; capacitive load
applications; and LED drive applications

SL SQ SW S8 S1 SA S2
12 24 48 80 125 200 250
0.0 A-200 A 0.0 A-120 A 0.0A-625A 0.0A-375A 0.0A-24 A 0.0A¢15A 0.0A-12A
200 120 62.5 37.5 24 40 12
200 120 125 93.75 48 50 24
800 480 250 150 96 56 48
N/A

+0.05% oIMRated over 8 hours, aft&0-minute warm up, constant Line, Load and Temp

SL, SQ = 300 PPM; All other modules are 200 PPM. Teefficiamt at rack level is [Temp @dficient (module level)] + [4500 PPM of
lout-max]

0.7% digital, 1.3% analog of rated output max

79.2 26.4 13.2 10 5.2 2.6 2.6
0.7% + 0.7% of Rated Output Max

79.2 26.4 13.2 10 5.2 2.6 2.6
0-63% output current change ih5 mSec, residual value 1%, settling time 35 mSec

Internal Shunt / External Shunt
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1.3.3 Mechanical Outline

The external dimensions of the ik#iystemare shown in Figure-1.

24KW RACK
28.4 l— 106.8
e H . §
482.60 T
d <] ° ]
0]
l g ﬁ] 3 0 T
1325 . . . E—L
l Py Py 'y P il Py 30.4
12KW RACK
284 456.20
_ L: L___I
- X
|- S
.
e
54
. . . . . O
482,60 4470
g
&
I R =" AL
s . | N N
S5.49 | | 67.69
N - ™
1325 . . =,
l e . 30.9

Figurel-1 Externaldimensions of iHRBystem

1.3.4 Front and Rear Panel

Hguresl-2 and 13 displaythe front and rear panels of iH§ystem The user interfacend connectorsire
shown

Note: Please Refer to Appendix A for the Front Panel LED response.
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INTERFACE SHOWN

(® BUTTON, (POWER) TACT-SWITCH

Figurel-2 Frontpanel ofiHP gstem

12KW RACK 24KW RACK

Ly=11 ]

. SEE DETAIL
b ? 124 —SEE DETAIL 6
4 5 1.2.4

INTERFACE SHOWN

I e 3 (+)
(1) CONNECTOR, AC INPUT (€) CONNECTOR, 4P-USB

(2) CHASSIS GROUND (M6 STUD) (7) ACCESS HOLE, RESET a
(3) OUTPUT TERMNAL, (8) CONNECTOR, (ETHERNET) 8P-RJLS

—_ WITH  8.5mm HOLES —

(%) CONNECTOR, MOLEX 43045-1001 () CONNECTOR, (RS485/CAN) 6P-RIN -3

(5) CONNECTOR, MOLEX 43045-1201  (10) CONNECTOR, (TTL) 9P-DSUB DETAIL 12.4

Figurel-3 Rear Panel of iHP system
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2 Installation

2.1 Inspection of Packaging antiP System

TheiHP systenis inspected beforgpackaging ands shipped in containerdesigned to mimize damage
during transport. However, damage may still occur during transportatiémspect thepower supply and
packagingipon receipt. If damage i®bservedthat indicatesthe iHP systemwvasdropped or subject to other
damage, immadiately notify the responsiblghippingcompany.

2.2 Package Contents

Figure 21 displays theypical contents of aitHP system.

iHP Rack

‘
iHP Modules Filler Plate Wire Assembly

F

Series Busbar

Paralleling Busbar

Figure2-1 Package contents of typic@HP system
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The contents of the package may vary depending on the models ordered and configu@aigafully unpack
the containers and confirm contents as per below:

Minimum list of contents:

T
1
1

iHP Rack
iHP Modulesquantity and model based on configurati ordered)
iHP Operating Manual

Optional Accessories

=A =4 =4 =4 -8 =9

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/CABus Terminator

2.3 Installation Requirements

231

1
)l

LocationRequirements

The location should be able to support the full weightheff iHPsystem

TheiHPsystemis designed for horizontal mountingContactcustomer servicéf other mounting
orientationis desired.

iHPair-cooledunits shouldbe installedn a protected environment Exposure to corrosive or
conductive material can result to damage.

iHPair-cooledunits should have sufficient ventilatiohe front and rear surfaces tife iHPsystem
are recommended to have a minimum clearané H drom any airflow blockage.

The airflow is front to back with cool airflow entering the front panel and exhausting the rear panel.
There is p airflowthroughthe top and bottom of supply No clearance is requireabove or below the
supply and mliiple supplies can be stacke&dthout clearance requirements above or below the
supply.

Install in a location that will natxceed 50°C operating ambient temperatuféor system enclosures,
the front panel (air inlet) should receiv¥resh air.
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2.3.2 Lifting Provision

Warning - 24KW iHFnodels require a minimum twman lift.

TheiHPrackhas been provided with lifting hatevhich can accommodatearabiners Recommended
carabiner size and location of lifting holes are shamwRigure 22.

2-3/4"L CARABINER, 99lb—
West Marine model: 115949

—LIFTING HOLES

Figure2-2 Lifting hole location for the power gstem

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

2.3.3 Mounting

TheiHPrackis designed to fit inside a ifichrack Recommendedack depth is at least 33 inches from front
panel to back.The front panel cannot support the weight of the supplise appropriate dbrackets or an
equipmenttray, whichcan support the weight ahe iHPsystem

The iHRackalsohas mounting screw holes on the sigmnels, whicltan be used for other mounting
configurations Theside panemounting holesvhen fullyutilized aresufficient to support the weight of the
rack and moduleslt isdesigned fometric M5 screws and has 6mm maximwscrew penetration SeeSection
1.3.3, Figire 1-1 for the location of the mounting holes.

2.4 Inserting Modules

Figure 23 shows how to insert the iHRodules into an iHPack.
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Caution - Observe proper orientation of theoduleduring insertion (output busbars at the
bottom) to prevent damage to theoduleandrackconnectors.

Note: The hput ACshould beturned off for 5 minutesbeforeinserting or removng modules from the rack.
1. Insert,slide,and push themodules until its back panel is flushed to the back ofriek.
2. Tighten themodule locking screws.

3. Attach blank fillers to all empty slots alsownin Figure 24 of the rack to ensure proper airflow
distribution within the rack.

24KW RACK 12KW RACK

CAPTIVE LOCKING CAPTIVE LOCKING
SCREW SCREW

NOTES FOR MODULE
TIGHTEN LOCKING SCREWS, 8-10Kgf-cm

Figure2-3 Module insertion into ystem
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24KW RACK 12KW RACK

LG

CAPTIVE LOCKING
SCREW

SCREW

NOTES FOR BLANK FILLER
TIGHTEN LOCKING SCREWS 8-10Kgf-cm

Figure2-4 Blank panel covering for reasf system

2.5 Input and Output Wiring

Warning - Disconnect AC power before wirithg iHPsystem Due to possible remote
operation,it is important to disconnect power at AC breaker before wiring the output
connections.

Table2-1 shows theecommendedcable ampacities from the National Electrical Codecal regulations may
differ and should be folloed when wiring the system.
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Table2-1
60°C 75°C 90°C
IS s rwur | PIRSEECIRIM A U Tes T o9 7
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

TheiHPsystemis designed for permanent connection to the AC power with a readily accessible safety
disconnect device.

Warnind - A safety ground wire must be connected to the unit through the chassis ground
stud show in Section 1.2.4An appropriate ring terminal fdvi6 stud and the wire gauge
must be used.

The input configuration should be confirmed prior to wiring any AC power inteystiém The figure below
shows the location of the label to confirm the AC configuration.
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24KW RACK

@ Refer to this label for AC input rating

@ AC INPUT conductor range: 10-2 AWG
tightening torque: 4.5 N-m MAX
Chassis Ground M6 Stud
tightening torgue: 6.5 N-m MAX

Figure2-5 Rear panel showing AC wiring and ground terminal

Warnind - 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 inpticurrent and AC connection varies among different mod&éble 2-2 shows the available
models and rated input current.

Table2-2
iHP Rack Model Number Rated Current Wires to Connect
73-959-0001 41A L1, L2|.3 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
73958-0001S 68A L1, L2 and PE
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AC power should be wired tadl,L2,and L3for 3-phase input and L1 & L2 for single phaséhe AC Input
Terminal show in th&igure 25. Follow the torque requirements as per the figurdlire ferrules as shown in
Figure 26 can be utilized, but are not required.

Recommended input Agire ferrule:

I Manufacturer:Panduit Manufacturer PN: FSD8%-L
9 Manufacturer: Phoenix ContadWlanufacturer PN: 3200577

—AC input wire
terminals

Can use wire
ferrule bub not
required

Figure2-6 AC terminals and ferruleliagram

2.5.2 DC Output Wiring

Wire output cables to each iHRodule using M8 ring lugs, bojtand nutsas shown in thé&igure 27. The

Use M8 Ring Lugs, bolt, lock-washer & nut to connect to module
outputterminal

Figure2-7 DC output wiringdiagram

Themodule typesand maximum currergtare listedin Table 23.
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Table2-3
Model Number Model Code Nominal Voltage Rated Current
73-936-0012 SL 12v 200A
739360024 SQ 24V 120A
73-936-0048 SW 48V 62.5A
73-936-0080 S8 80V 37.5A
739360125 S1 125V 24A
73-936-0200 SA 200V 15A
73-936-0250 S2 250V 12A

2.5.3 Remote Sense Wiring

TheiHP systenuses remote sense to regulate the voltage drops in the sysfEne modulehas anegative
(V_SN$§ anda positive(V_SNS+emote sense to compensate for ligeops Although not needed for
operation, tte remote sense wiresiustbe connected tahe desire regulated poirtb be able to meet the
specification regulatiotimits. Refer toSection4.2.1 for the location of the remote sense signaitsthe module
connector J2

2.5.4 Parallel Module Connection

Samemodulemodels can be connected in parallel for higher current applicatiénparalleling busbar can be

used to parallel the output modules positive (+) and negatiyee(minals as showim Figure 28. M8 bolt and

nuts should be usedVhen 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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8SMODULES
IN PARALLEL

Figure2-8 Output modules in paralleWith busbars

2.5.5 Current Share Signal Wiring

Formodules inconstantvoltage operation mode, theurrent sharesignals of almodules connected in parallel
should be wired togetherAll ISHARENd D_RTN should lmennected Refer toSction4.2.1for the location
of the ISHARE and D_RTN signals imitdule connector J2.

2.5.6 Series Modules Connection

Same modeinodules can be connected in series to achieve higher output voltage. A series connecting busbar
can be used with M8 bolts and nuts as show infgeire 2-9. When ordered as a system, the required

busbars will be provided to configure the system as orderideconfiguring a system and a busbar is required
for reconfiguration, contact the factory or sales to obtain the needed busbar.
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2MODULES
IN SERIES

3MODULES
IN PARALLEL

“,,,,,,“.)F.,,,,,,A».. 4
AMODULES
IN PARALLEL

Figure2-9 Output modules inseries and parallel

Please sed@able2-4 asa guide for whatmodules can be connected in series and combined voltage limitation
per safety isolation compliance.

Table2-4
Model Number Model Module Nominal Safety Compliance Maximum Total
Code Voltage Voltage Allowed

73-936-0012 SL X ny+ Medical 2MOPP 300V
73-936-0024 SQ Medical 2MOOF , ITE 400V
73-936-0048 SW
73-936-0080 S8 X ynt Medical 2MOPP 600V
73-936-0125 S1 Medical 2MOOP 800V
73-936-0200 SA Medical 2MOOP 800V
73-936-0250 S2 ITE 1000V

Note: * -2MOPPor 2 x MO (Means of Patient Protectign
** - 2MOOP or 2 x MOORIéans of Operator Protectign

2.5.7 Output BlockingDiode and Antiparallel Diode Recommendation
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TheiHP modulegan be used in a redundant parallel system by coringdhe outputstogether via ORng
diodes. For goo regulation the remotesense connectionsiust be made after the ORg diode at the same
point onthe busbar or load. The remotense leads should be tilsame length for each power supply and a
twisted par should be ued for best noisemmunity. The current share linebetween the power supplies
should beconnectedas shown in Figure-20.

iHP Module + f H—' /f +
+sense ¥ /

—-sense
current share I_-- ———-9

—_—_—te—e— e — e e e — e — = = =
L

iHP Module +
— '
+sense %
—sense
current share —_-——— »

Figure2-10 Blocking dode for use wherconnectingmodules in parallel

Anantiparallel diode should be connected across e¥ch R dzter&éiRal to prevent sinking of current into
onemodulewhen it is OFF while the others are OThe diode should be capable of carrying the maximum
current and the forward voltagévf)drop shoudl be lower than what is in the table below.
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Table2-5
Min Voltage Min Current . . . .
Model . g ! Maximum Vf Use below recommended device or its equivale
Rating (V)  Rating (A)
0.9V @ 160A
12v 45 300 . IXYS: DSS 2x18045A (45V 2x160A
(Tj = 125degC) X (45V 2x160A)
24V 45 200 0.9V @ 160A (Tj = 125deg IXYS: DSS 2x16045A (45V 2x160A)
32v 100 120 0.7V @ 80A (Tj = 125deg( STMicroelecronics: STPS160H100TV (100V 2x80
48V 100 120 0.7V @ 80A (Tj = 125deg( STMicroelecronicSTPS160H100TV (100V 2x80A)
80V 150 80 1.5V @ 50A (Tj = 125deg( STMicroelecronics: STTH10002TV1 (200V 2x50A
125V 200 50 1.5V @ 50A (Tj = 125deg( STMicroelecronics: STTH10002TV1 (200V 2x50A
200V 400 30 1.5V @ 60A (Tj = 125deg( STMicroelecronicSTTH120R04TV1 (400V 2x60A)
250V 400 30 1.5V @ 60A (Tj = 125deg( STMicroelecronics: STTH120R04TV1 (400V 2x60

For series connection, the remote sense for eadduleshould be connected to its output busbar instead of
the output load.

+ O
L O A
Output —
Module
1
N O N Vout = Voutput 1T Voutput 2
Output —
Module Z
E O 2
- O

Figure2-11 Antiparallel dode for use when connecting odules inseries
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3 Digital Communication
Digtal communicatioris necessary to setup and operdlte iHPsystem Digital communication will be used:to

1 Realthe configuration setting of the iHP

1 Change the configuration setting of the iHP

1 Voltage,current, temperature, angoower reporting
i Status reporting

1 SW updates fomodule, PFC, and ISOCOMM

Availableuserdigital communicationinterfacesfor the iHP areCAN, RS485, and Etherndthe connection
ports are shown in FigureB Ethernet(UDPprotocol), RS48%custom RS48protocol), and CANcustom CAN
protocol) protocol specifications aran a separate document.

Communication with the iHBystemis contolled viathe iIHP ISOCOMMSQated 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 semt the iHP ISOCOMM, ISOCOMM will handle the sending of the mtiomto the

internal PFC section and installed moduléselSOCOMM functions as a bridge between iHP internal
communication and iHBxternal communication.

Inside the iHRack there is an Internal Communication Bukheinstalledmodules PFGPrimarySide) and
ISOCOMM arall connected to this Internal Communication Bbsit are electrically isolated from each other
per safety requirementsISOCOMM managéhe internal communicatiors and external communication of the
iHP. Once ISOCOMM recewa command fronthe user,ISOCOMM wlitransmitthe command to thenodule
or PFC section of the iHM.the user needs data fromm module or PF@evice the module or PF@evicewill
transmit data to the ISOCOMB#hd ISOCOMM will be the one to send datdhe user.

MAC Address
<3 LANRESET BUTTON

<O ETHERNET
SPNRIS

MAC Address

c RS485/CAN
6PINRJ11 Dual

T N

m
Wl
T
m
Y
&
m
L]

5 3 3
< 5 ,U‘Q
2 5 &
s
@ 9
L -
@
3
o
z

24kW iHP RACK ISOCOMM ZRVHE RASKISOCOMM
Section Section

Figure3-1 12kW and 24kWS$OCOMMSection
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3.1 iHP Digital Communication Identifier

To communicate to the iHRhe user needto know the iHP address and the specific device ingidéHP
systemin whichthe user needs to communicatd SOCOMMinstalledmodulesand PF@evices function
independently inside an iH&y/stemand each devichasits own device addresas shown in Figure-3 and 33.

Digital Communication (CAN, R5485, Ethernet)

/ iHP Address: \
24kW iHP

Unit

A

Figure3-2 24kW iHPrackinternal communicationarchitecture
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Digital Communication (CAN, R5485, Ethernet)

iHP Address: \
12kW iHP

Unit

Figure3-3 12kW iHPrackinternal communicationarchitecture

3.1.1 iHP Address

EachiHPsystemwill have a specific address fdigital communication The address will be udeo
communicatefrom the PC/Latop to the iHPsystem The iHRaddress is dependerdn the mode of
communication.

Ethernet Address depends on the configuration of IHFP setting can be Static or DH@®r StaticlP,this
will need to be seto an unassigned IP addrdsg the usetbefore integration into a systemFor DHCP, the
router will assign an open IP address.

CAN/RS488 CAN and RS485 communication shares the same addres® tmB When usng multiple iHP
systemsthe address will need to be set before integrating with othersp®emso avoid address conflicts.

ThelP setting and CAN/RS485 address configuration settirggdiscusseth more detail inSection5.1.3
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3.1.2 Internal Devce Address inside iHP

AniHPsystemis composed of different independent devicesodulesand PFC devicesJhe internaldevice
addressis used to identify the specific device module group in which user wants to communicat®lease
see below tabldor the Internal Device Address insithe iHPsystem

Table3-1
iHP Internal Device Address Device/Group iIHPRACK 24kW Device/Group iHPRACK 12kwW

0x00 ISOCOMM ISOCOMM

0x01¢ 0x06 Reserved Reserved
0x07 PFC1 PFC1
0x08 PFC2 Not Applicable

0x09¢ OxOF 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
Ox1A Group 3 Group 3
0x1B Group 4 Group 4
0x1C Group 5 Group 5
0x1D Group 6 Group 6
Ox1E Group 7 Group 7

Note: Module group configuration is discusséd Section5.1.5and module group functionality is discussed Section6.

3.2 iHP Commands

The iHREommandset is patternedfrom PMBushut uses groprietary transaction protocolAll PFC devices
have a specifiset ofcommands, all module devices have a specific set of comnmadd the ISOCOMM
device has a specific set of commands. FR&ommand listisin Appendix B.1the module command listis
in Appendix B.2and thelSOCOMMommand listisin Appendix B.3.

iHPcommands can be classified inflmur groups:
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1 UserConfigurable Commands Commands that can be configurbased orthe user operation
requiremens. Theuser configurable commandse the commands that can lvead orwritten by the
user.

Notes for Module UserConfigurdle Command:

The ser needto send the save command (Using ISOCOMM commiara) in order to retain the
command on the next poweup. ISOCOMM command is required to chatige moduleQ B3h
(MODULE_CONR|®5h(MODULE_VRISE_TIME), B6h (MODULE_IRISE Whd&jhe user
sendsthese commads, the setting will bédutoSave to the moduleand there is b need to send
a separatesavecommand.

1 Manufacturer Commandg Commands used ke manufacturer. The wser is not allowed to use
thesecommands.

1 ReadOnly commands; Commandsgor iHPsystemreporting and fixed configuration setting3he
user caronly read these commands.
1 Voltage,current, power, andtemperaturereporting
1 Statusreporting
1 Fied configuration settings
1 Special Command Commandthat have special function in the opaion ofthe iHPsystem

3.3 Interval Between UseCommands
To communicate properly there should be a time interval between user comsnand

Table3-2

iHP Module Mode in aiHP Time Interval between Use€ommand
Rack

Ethernet

All iHPmodulesare cofigured 20msec 100msec TBA
as Digital Mode

At least one iHfhoduleis 50msec 100msec TBA
configured as Analog Mode

3.4 Ethernet Communication

TheiHPEthernetconnectioncan supporiup to 10/100Mbps link speedTheiHP IP setting can be configdre
to static IP or Dynamic Host Configuration Protocol (DH8#? defaulf the Ethernetcommunicationis set to
DHCP, whichequires connection with a router to assign an IP address.

If a router & 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 iHRackcan be connected to a PC ditlgausing 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 discussedSectiorb.1.3. Figure-3 shows an example abnnecting directly to the iHP
systemusing a static IP.

If the user has forgotten th&thernetsetting,the user can push the LAN RESET button to reset the Ethernet.
The LANRESET button wiktset the Ethernetonnectionto a knownstate, whichis staticlP withthe IP
addressnf 192.168.2.100.

Figure3-4 iHPsystemconnected directly to the PGstatic IP)

iHP Manual 37| Page



iHP Owners:Manual

If the useQ AC/Laptop needs to connect tioe iHPsystemandthe dzd S N2 &  thye 8sérgh2ulilsE a
router (static IPor DHCP) or switclstétic IP)as shown in Figure-3.

iHP 1 Router or
Switch

Figure3-5 IHPsystemconnectedusing arouter or switch

Up tosixiHPsystems can be used on the same netwatkhe sameime. To communicateising aPCwith
multiple HPsystemsthe user can use a routestaticor DHCP IP) or switcktéticIP)as shown in Figure-&
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Router or
Switch

Figure3-6 Multiple iHP systens connected to PC viarauter or switch

The ecommendecdequipment for communicating with thedPsystemviathe Ethernetare as follows:

1 8-pin RJ45 cable

1 Router or Switch

Router or
Switch

iHP Manual 39| Page



iHP Owners:Manual

3.5 RS485 Communication

AniHPsystemcan support RS485 communication with belgsitings

Bits per seconds = 115200
Databits = 8

Parity = None

Stopbits= One

Flow control = None

= =4 =4 4 =4

RS485/CAN Bus TerminatomoH stenminating resistorgre required at both end terming|®C and iHRack
For multiple RS485 communicatidhe terminating resistorshouldbe placed on the iHRackfarthest from the

PC/Laptop
Rack Rack Rack | | Rack
1 2 3 n
L—H

120R

PC
E] 120R

USB-RS485 interface
RS485A | ——
RS485B E—

Figure3-7 Terminating resistors required for RS4@%erface

The recommended equipment for communicating with the iHP systenRS485 are as follows:

1 USB to 2Wire RS485 AdapterCOMMFRONT USB5-1 or equivalent

A

1 6-pin RJ11 Connector with Cable

r
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1 RS485/CABusTerminator¢ RJ11 with 120hms resistor (ARTESYN P/N: TBD)

e’
B

3.6 CAN Communication
iHPsystemscan support CAN communication with 1Mbps baud rate.

RS485/CAN Bus TerminatomoH stenminating resistorare required at both end termingl®C and iHPack

For multiple iHP CAN communicatidine terminating resistoshouldbe placed on the iHRackfarthest from
the PC/Laptop

Rack Rack Rack | | Rack
1 2 3 n
T H

120R

PC
E] 120R

USB-CAN interface
CAN_H —_—
CAN_L E——

Figure3-8 Terminating resistors are required for CAN interface

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

1 USB to CAN adaptetGRIDCONNEGQFEH0020220r equivalent

1 6-pin RJ11 Connector with Cable
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1 9 Way PCB-Bub Connector Sockét D-sub ConnectoBack shell

o F9

1 RS485/CABusTerminabr ¢ RJ11 with 120hms resistor (ARTESYN P/N: TBD)

iHP Manual 42| Page



iHP Owners:Manual

4 Operation

4.1 iHPSystemPowerup

This sectiorexplains the iitial power up of iHP unitslt isassumedn this section that this will be the first
time the iHPrackand iHPmodulewill be poweed up after iHRFrackand modulewas manufactured by Artesyn.

4.1.1 |Initial Powerup

Discussed in this section are the itdekand iHPmoduledefault settings when shipped from Artesyn.

1 Configure thénput and output connections to thi¢bdPrackand iHPmodulesbased on user
requirements Please followSection2 for the installatiorrequirement.
1 Apply input AC to the iHRck

Note: Please follow the allowable input p@rameterdocated on the AC input ratirigbelof the iHPrack

refer to this label—
for AC input rating

AC INPUT—
conductor range:
10-2 AWG
tightening torque:
4.5 N-m MAX

Figure4-1 AC Input connections and A@gut rating labellocation

Upon the application of input AC, th8 OCOMMuill undergo bootup sequence.Thefan will momentarily

turn on at full speed and will settle dowhepowerLEDin thefront panel shown in Figure 2, will be
blinking GREEN coldaringthe boot-up sequence After boot-up sequencethe powerLED wilbe either
steady RED (AC BAD) or steady GREEN (Alegekjing on the AC power to théHPrack For a full list of LED
responses, please refer to Appendix A.
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Figure4-2 Front Panel Power LED

After about 20secs from the application of input A& boot-up sequence should beompleted The iHPrack
will havedetected the slot withinstalledmodulesand ISOCOMM will berfiational. From the factory, when
initially applying input AC, the iHP modualetputswill not powerup by defaultand the wserwill needto press
the front panel switch The nodulesare shipped by Artesyn with Digital Voltage Source (DVS) configuration
andthe output voltage will be setto then2 Rdzf S Qa vy 2.YTRejHPriack &hehfodulle sBffvare
configuration when shipped from Artesyn are listed on the next section.

4.1.2 iHP Module Default Settings

Table4-1 contains iHPnoduledefault settings wheshigped from Artesyn The nodulecommand definitiors
arein Appendix B.2 Module Command.
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Table4-1
Default Configuration when shipped from Artesyn
12V Module 24V Module 48V Module 80V Module 125V Module 200V Module 250V Module User
ST Parameter Data Process Data Process Data Process Data Process Data Process Data Process Data Process Configurable
Data Data Data Data Data Data Data
01lh 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 OEA600h 96V 16E360h 150V 249F00h 240V 2DC6CO0h 300V No
31lh POUT_MAX 1258h 2400W 12D0h 2880W 12EEh 3000W 12EEh 3000W 12EEh 3000W 12EEh 3000W 12EEh 3000W No
41h VOUT_OV_FAULT_RESPON  80h * 80h * 80h * 80h * 80h * 80h * 80h * No
45h VOUT_UV_FAULT_RESPON 80h * 80h * 80h * 80h * 80h * 80h * 80h * No
48h OV_FAULT_LIMIT_MULTIPLI 2EEOh 120% 2EEOh 120% 2EEOh 120% 2EEOh 120% 2EEOh 120% 2EEOh 120% 2EEOh 120% Yes
49h OV_WARN_LIMIT_MULTIPLI| 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% Yes
4Bh UV_FAULT_LIMIT_MULTIPLI 2134h 85% 2134h 85% 2134h 85% 2134h 85% 2134h 85% 2134h 85% 2134h 85% Yes
4Ch UV_WARN_LIMIT_MULTIPLI| 2328h 90% 2328h 90% 2328h 90% 2328h 90% 2328h 90% 2328h 90% 2328h 90% Yes
4Dh OC_FAULT_LIMIT_MULTIPLI 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% 2904h 105% Yes
4Fh OT_FAULT1_LIMIT 2EEOh 120°C 2EEOh 120°C 3A98h 150°C 30D4h 125°C 2CECh 115C 2EEOh 120°C 30D4h 125°C No
50h OT_FAULT_RESPONSE B8h * B8h * B8h * B8h * B8h * B8h * B8h * No
51h OT_WARNZL_LIMIT 2328h 90°C 2710h 100°C 30D4h 125C 2710h 100°C 25C1h 96.63C 251Ch 95°C 251Ch 95°C No
52h OC_RESPONSE_TYPE 00h * 00h * 00h * 00h * 00h * 00h * 00h * Yes
B5h SET_VOLTAGE_RISE_SETT 00 00h * 00 00h * 00 00h * 00 00h * 00 00h * 00 00h * 00 00h * Yes
B6h SET_CURRENT_RISE_SET" 00 00h * 00 00h * 00 00h * 00 00h * 00 00h * 00 00h * 00 00h * Yes
B7h SET_IO_ACTIVE_LEVEL_LC 00 02h * 00 02h * 00 02h * 00 02h * 00 02h * 00 02h * 00 02h * Yes
B8h SET_MODULE_LOAD TYP 00 02h * 00 02h * 00 02h * 00 02h * 00 02h * 00 02h * 00 02h * Yes
BAh ANALOG_FILTER_ENABLI  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
Blh VREF 12v 24V 48V 80V 125V 200V 250V Yes
B2h IREF 200A 126A 65.625A 39.375A 25.2A 15A 12.6A Yes
ESh CALIBRATION_DATE Factory Calibration Date Yes
K OT_FAULT1_RECOV 9rC 100°C 85°C 85°C 85°C 90°C 85°C No
** OT_WARN1_RECOV 9°C 80°C 85°C 85°C 65°C 85°C 85°C No
** OT_FAULT3_LIMIT 120C 120°C 110C 95°C 92°C 120C 125C No
** OT_FAULT3_RECOV 9°C 100°C 85°C 75°C 75°C 90°C 85°C No
K OT_WARNS3_LIMIT 100°C 100°C 100°C 85°C 75°C 95°C 95°C No
** OT_WARN3_RECOV 9(rC 80°C 85°C 70°C 55°C 85°C 85°C No
*x Brick Wall OVP 15.63V 31.3v 64.5V 110V 162V 250V 315V No

Note: * Bitmapped dataplease refer to Appendix B.2 Module Command
** No assigneccommand Parameter is hardcoded in thmodule firmware.
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4.1.3 ISOCOMMDefault Settings

Table 4.Zontains ISOCOMM default settingfsthe iHP rackvhen shigpedfrom Artesyn The EOCOMM
setting definition ign Section 5.1

Table4-2

ISOCOMMNebToolSection User Default Setting when UserConfigurable
Configurable shipped from Artesyn

Parameter

NETWORK DHCP Disablé& Yes
Static IP Address 192.168.2.100 Yes
CAN/RS485 0 Yes
RACK Address

RACK Internal Ambient 62°C Yes

Temperature OTP
INHO/ENO TTL Functic Inhibit Yes
INH1/EN1 TTL Functic Inhibit Yes
Wait for Power Switch Enable Yes
Disable on ¥_STBY Disable Yes

Fault
RACKSynchronize®ff Disable Yes
Numbers of Racks 1 Yes
Connected
MODULE Module Synchronized Enable Yes
Off

Module Grouping No Grouping Yes

Note: * - Model revision Adr laterfor 73-958-0001, model revisiomAH or later for 73858-0001L & 7058
0001are set by default to DHCP

4.2 Module andRackHardware Signals

This section containsdescription oimodule andrackanalog and digitahardware signalthat the userscan
use based on their requirements or applicatioff®rmodulecommand informationplease refer to Appendix
B.2 ModuleCommand
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4.2.1 Module Interface Signals
Figure 43 shows the location of the J1 and J2 connectors and the pin loaatitve 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.

J1 Signal ‘ 0 — |
- | | =
Pin# Signa Signa Pin# I_l Ill
5 |Dummy Net SYS_M_FAULT#| 10 E X - }
4 |0-SVEXT IPROG |SYS_M_ENABLE#| 9 : - dl .
3 |0-10VEXT_IPROG SYS RTN| 8 =oa [
2 |0-SVEXT VPROG | SYS M_INHIBIT| 7 arr@l| [N |
1 |0-10VEXT_VPROG Dummy Net | 6
!—L N
J2 Signal FILICH S =: oy
] [ |
Pin# signal signal Pin# B i - }
6 Dummv Net Dummv Net| 12 L —
S |IMON vMOoN| 11 | H |
4 |DRTN ISHARE| 10 m
3 |EXT ISENSE+ EXT ISENSE-| 9 g @
2 |D_RTN V SNS-| 8
1 [V _SNS+ D RTN| 7 _ — |

Figure4-3 Module J1 and J2 signal connections tamtrolling the modules

4211 a2RdzZ SQa Wm { A3yl f

Table 43 liststhe signal information available on connector J1.

Warning - The n2 R dzf2Sighals and output voltagareisolatedfromm2 R dzf1S Q& W
signals.D_RTN an&YS_RTN are completsiylated.

Table4-3

Signal Name Signal Type Functions
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Use to control the output voltage by applying O to 10'
1 0-10VEXT_VPROG Input to this pin This pin will function when the module is
configured to Analog Voltage Source

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

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

Use to control the output current by applying 0 to 5V
4 O-5VEXT_IPROG Input 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 thenodule

8 SYS_RTN Ground reference for J1 signals

9 SYS_M_ENABLE# Input Signal to Enable theodule

10 SYS_M_FAULT# Output Signal tanotify user that Fault occurred.

4.2.1.1.1 AnalogVoltage Programming

0-10VEXT_VPROG (J1 Pinl) abdBXT_VPROG (J1 Pin2) are used to program the output voltage by applying
external voltages Analog voltage programming will work if the module configuration is incanaltage
source.

Please note that ALOVEXT_VPROG andbUEXT_VPROG cannot be used simultaneously:

1 If user will use AOVEXT_VPROGSUYEXT_VPROG should be floating.
1 If user will use ®VEXT_VPROGL0VEXT_VPROG should be floating.

Whenutilizing signal, A0VEXT_VPROG, apply OV to 10V between JL(GHOVEXT VPROG) and J18pin
(SYS_RTNTable 44 shows the corresponding output voltage when utilizing this signal.

Table4-4

0-10VEXT_VPRO Corresponding Output Voltage

0VvV¢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 Voltagt
10V 120% Nominal Output Voltag

When utilizing signal,-BVEXT_VPROG, applyto 5V betweerd1 pin2 (0-10VEXT_VPROG) and J18pin
(SYS_RTNTable 45 shows the corresponding output voltage when utilizing this signal.

Table4-5
0vV¢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 Voltagt
5V 120% Nominal Output Voltagt

4.2.1.1.2 AnalogCurrent Programming

0-10VEXT_IPROG (J1 Pin3) aB¥BXT_IPROG (J1 Pin4) are used to program the output currapplying
externalvoltages Analog current programming will work if the module configuration is in analog current
source.

Please noteghat 0-10VEXT _IPROG anébWEXT_IPROG cannot be used simultaneously:

1 If user will use AOVEXT_IPROGSVEXT_IPROG should be floating.
1 If user will use ®VEXT_IPROGLOVEXT_IPROG should be floating.

When utilizing signaD-10VEXT_IPRQ&pply OV to 10\betweenJ1 pin3 (0-10VEXT_IPROG) and J18in
(SYS_RTNTable 46 shows the corresponding output current when utilizing this signal.

Table4-6

0-10VEXT_IPRO Corresponding Output Curren
ov 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 signaD-5VEXT_IPRQ&pply OV to 5\betweenJ1 pind (010VEXT_IPROG) and J18in
(SYS_RTNT.able 47 shows the corresponding output current when utilizing this signal.

Table4-7
oV 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 @nis the common ground for J1 signe'S_RTN is isolated from Module Negative Output
terminaland Module J2 D_RTN

4.2.1.1.4 IsolatedOutput Inhibit

TheiHPmodule provides an input signal to inhibit the outpull Pin7 SYS_M_INHIBIT functions as the

inhibit signal of the module¢ KA & AYKAOAG LAY A& AYUSNYylFfAn O02yySOiS
external 1lkohmgpull-up resistor is required Thepull-up resistor is connected to a 5V supplhe

maximumpull-up resistorvoltage is 5\and the naximum sink current is 5SmA.

The bgic for this pin is configurable wiaodulecommandSET _IO_ACTIVE_LEVEL_L@B@&fandcan
change the correlation between the output state and the status of thélio2 O 2 dzLl SNDR& [ 95

The efault pin configurations

1 Optocoupler LED On = Output is Disdble
1 Optocoupler LED Off = Output is Enable

Figure 44 shows ecommendedexternal circuisto control the inhibit pin.
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iHP ] iHP
1 SYS_M_INHIBIT 1
11 Pin7 11 Pin7 SYS_M_INHIBIT
o =7 / r
11 Pin8 J1 Pin8
SYS RTN SYS_RTN

Figure4-4 Isolated output nhibit circuitsto externally inhibitthe module.

4.2.1.1.5 Isolated Output Enable

TheiHPmodule provides an input signal to enable outpudtl Pird SYS_M_EMBLE# functions as the

A 2 4 oA X

enable signal ofthe modulet KA & LAY A& AYOISNYylFffte O2¢¥n/eS@inlSR (G2 |y
1kohmspull upresistor is required The pull up resistor is connected to a 5V supfle maximumpull
up resgtor voltageis 5Vand the maxmum sink current is 5SmA.

The bgic for this pin is configurable uiaodule commandSET_IO_ACTIVE_LEYBIGIEB7hH and can
OKIy3aS (KS O2NNBf Il GA2y 0SGsSSy (GKS 2dziLdzi adl dsS |yl

The dfault pin corigurationis

1 Optocouple LED On = Output is Disathle
9 Optocoupler LED Off = Output is Enable

Figure 45 shows ecommendedexternal circuis tocontrolthe enablepin.
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iHP ] iHP
Module
MOdUIe 649o0hms SYS M ENABLE# 649o0hms
1 1
J1Pin9 -7 J1Ping| SYS_M_ENABLE#
S / a7
J1Pin8 J1Pin8
SYS_RTN SYS_RTN

Figure4-5 Isolated Output Enable to externally Enable module.

4.2.1.1.6 Isolated Fault Signal

Duringa fault condition,the iHPmodule provides afault signal to the system side1 PirlL0
SYS_M_FAULT# functmas the fault signal of the moduléhe signal is internallgonnected to an open
collector output An external2kohmspull-up resistoris required Thepull-up resistorshould be
connected to a 5V supplyl hemaximumpull-up resistorvoltage is 5\and themaxmum sink current of
S5mA.

The bgic for this pin igonfigurable vianodulecommandSET_IO_ACTIVE_LEYBIGIEB7hH and can
change the correlation between the output state and the status of the module.

The dfault pin configurationis

1 SYS_M_FAULT# logic Low = Module is at Fault.
1 SYS_M_FAULT# logic Higlodule is at normal operating condition.

Figure 46 shows ecommendedexternal circuis tocontrol the enablepin.
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iHP
Module

J1 Pin10| sYs_M_FAULT#

J1 Ping8

SYS_RTN

Figure4-6 Isolatedfault signal tosignala module faultcondition

4212 a2RdzZ SQ&a WH { A3yl f

Table 48 list the signal information available on connector J8e module analogonnector J2 contains nen
isolated signal ¢ KS &aA3dyl £ Qad OA NDdznd metBrensedi 24 Yi KSNIJYI2{RidE S@AY \2 4
terminal. ThemoduleQ & signals are isolated fraime moduleQ &l signals.

Table4-8
Signal Name Signal Type Functions

1 V_SNS+ Input Signal use fomodule positiveremote sense

2 D_RTN Ground reference for IMONr VMON signals

3 EXT_ISENSE+ Input Input for external resistor shunt for external current sensin
application.

4 D_RTN Ground reference for ISHARE signal

5 IMON Output Analog signal to report the output current in scaled value (
10V)

6 Dummy Pin

7 D_RTN Ground reference for IMON or VMON signals

8 V_SNS§ Input Signal use fomodule negativeremote sense

9 EXT_ISENSE Input Input for external resistor shunt for external current sensin
application

10 ISHARE Output Signal for active current sharing

11 VMON Output Analog signal to report the output voltage in scaled value |
10V)

12 Dummy Pin
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4.2.1.2.1 V_SNS+ and V_SNS

The distance of théoad and the module can creasevoltage drop on the wiresTo compensate fathe
voltagedrops on the wireremote sense is employed.

The module has positivereturn, V_SNS+ J2 Pinand anegativereturn, V_SNSJ2 PirB, remotes sense to
compensate for ground drops and line drops respectivBlgmote sense will be able to ndgte out a
maximumof 200mV drop on each sense link is recommended for user to connect the remote sense either
on the load side or to the output terminals of the modul&he connection of the remote sense signal
determines the point at which the Vtage will regulate Remote sense is required to meet the regulation
specification of the moduleRemote sense isequiredduring voltage source configuration.

Themodule will protect itselif the polarity isincorrectly conneced betweenthe V_SNS+ and V_SNS
m2 R dzbuBpGtfpositive and negativeerminal. It is recommended to use twisted and equal length wires for
V_SNS+ and V_SN@& noise immunity.

Forparallel module output operatiorgll module V_SNS+ should be star connecied dl
module V_SNShouldbe star connecteés shown by examples in Figur&@.4Star connection is
recommended to reduce the introduction of DC offset and noise to the signals.
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Module 1

Module 2

Module N

Star Connection:
Single point connection
for sense at load end

Module 1

VOUT +
vouT -

Module 2

Star Connection:

Single point connection
for sense at source end

Module N

Figure4-7 Examples obtar connections for remote sensing

4.2.1.2.2 External Current Sense

Anexternalshunt resistor can be connected to the ilH®dule. The current seringwill be transferredfrom
the iHP module internal shunt to external shurtheiHPm2 Rdzf SQ& 9 - ¢ Ganf BXT{ISENSPWH t A Y
Pin9 signals are used for external current sense application.

Themodule configuratiorshould be changetb enableexternal current sense operatiorvia ISOCOMM
commandmodule MODULE_CONFIB3}).
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When wsing external current sense, allitput current information used by the iHRodulewill be taken from
the differential voltage across the external shuithe information collected fronexternal sense connections
will be used fooutput reporting, current protection, and constant current operation.

Connection of the external shushould only beon the negative output busbar of the iHbdule. The

EXT_ISENSghould beD2 Yy SOG SR (2 G(KS SEGSNY IsideandkiusyxT SENSEFS I | (i A O

A X 4 A x

shouldbed2 yy SOG SR (2 (i kedisdds shéwihlFigureBK dzy G Q &

iHP Module

System side
Positive +
Output
Megative i
Output External Shunt R
EXT_ISEMNSE- EXT_ISENSE+

Figure4-8 Location of external shunt and external shunt sense lines

Table 49 list therequiredshurt resistor per iHPnodule

Table4-9
iHP Module Module Current  Voltage Drop (mV) Tolerance Max%) TCR max
Rating (A) (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 Pib is an output signallMONfunctions as the current monitor signal of the moduléreports the
sensa output currentwith a scaledvoltagebetween0 and10Vaccording to Table-40. D_RTN J2 Pin2 is
used for twisted pair cabling with IMON.
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Table4-10

\Y/[@]\ Output Current

0V = 0%Nominal Output Current
2.5V  25%Nominal Output Curren
5V | 50%Nominal Output Curren
7.5V 75%Nominal Output Curren
10V Nominal Output Current

4.2.1.2.4 Voltage Monitor(VMON)

VMON J2 Pifl is an output signaMMONTfunctions as the voltage monitor signal of throdule. It reports
the sensd output voltagewith ascaledvoltage betweerD and0V. D_RTN J2 Pihis used for twisted pair
cabling with VMON.

Table4-11

VMON Output Voltage

0V¢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 Voltag
10V 120% Nominal Output Voltag

4.2.1.2.5 Current Sharingignal(ISHARE)

ISHARE J2 Pif signal is used for active current sharimigterconnecting the ISHARIgsal of the modules in
astarconnection activate the active current sharing circuitActive current sharing i®quired when modules
are connected in parallelThe n2 R dziS&lAREignaland D_RTN2 Pirt should bestarconneced. This will
reduce the introduction of DC offset and noise to the signals.

4.2.1.26 DRTN
D_RTN (J2 Pin2 and Pin7) is used for twisted pair cabling of IMON and VMON signal to reduce npise pick

1 D_RTN (J2 Pin2) is used for twisted pair cabling with IMON.
1 D_RTN (J2 Pin7) is used for twisted pair cabling with VMON.
1 D_RTN (J2 Pin4) is used as return ground for the ISHARE signal

iHP Manual 57| Page



iHP Owners Manual

D_RTN is internally connectedr® R dziheg@ideoutput andD_RTNs isolated fromy 2 R dzi1$%S RTN

4.2.2 HP RickCommunicatiors and Interfaces

The following section describes the available communication ports and protaaisble on the rack to
AYUSNFIFOS (GKS NI.Gipureid@shdivktBe bdek azelpathedsactioi éhdlocation of the
ports and Table 42 listthe available ports.

Warningd - iHPracksignal in this section are isolated frofi2 R dzighaD@1 and J2
connector)

USB PORT
STANDARD

LAN RESET BUTTON
LAN STATUS LED

ETHERNET
BPIN RJ45

RS485/CAN
4PIN RJ11 DUAL

¢ HO0D

o

TTL
DSUBY

o
o
2
(-]
(=]
&
QO
o

o

Figure4-9 Communication ports on back panel of iHP rack
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Table4-12
iHP RaclPort Connector Functions
USBPort Standard USB Use forFuture Expansian
ETHERNET Por 8Pin RJ45 Use for Ethernet communication.
RS485/CAN Port 6Pin RJ11 Use for RS485 and CAN communication.
4.2.2.1 USB Port
USB portdr future expansion
4.2.2.2 ETHERNET Port
LAN Port foBBEhernet communication
4.2.2.3 RS485/CAN Port
6pin RI11 Dual
12
CANL Pin 1, Pin 7
7 CANH Pin 2, Pin 8
[ GND Pin 3, Pin 9
5V Housekeeping Bias Pin 4, Pin 10
1 RS485_A Pin 5, Pin 11
RS485_B Pin 6, Pin 12

Figure4-10 RS485CANPort pinout

To communicate via RS88r CAN communication user will need a 6pin RJ11 connettoere are two
identical port for RSABCANas shown in Figure-20 and he pinout of RS485/CAN pdrtand RS485/CAN port
2 are the sameAll signals with the same signal name of RS485/CANLortl RS485/CAN pa2tare

internally connected The two ports functions to provide user easy itdBkto iHPrackdaisy chaining of the
RS485 and CAN communication lines.

4.2.2.3.1 CANL and CANH
TheCAN communication linege for communicating via the CAN protdco
4.2.2.3.2 RS485_A and RS485 B

TheRS485 communication line@se used for communicating using the RS485 protocol.
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4.2.2.3.3 GND

The GND is used as thentmon ground for RS485 or CAN communicatidhe GND signal igérnally
connected to DSUB9 pih5V Housekeeping Bias Return.

4.2.2.3.4 5V Housekeeping Bias

Supply Bias for CAN and RS485 communicatiolis mternally connected to DSUB9 firbV Housekeeping
Bias

4.2.2.4 LANRESET BUTTON
Button to reset the Ethernet setting to STATIC with IP address 192.168.2.10
4.2.2.5 LAN STATUS LED
For future expansion
4.2.2.6 DSUB9 Port

Figure 411 shows the DSUB9 signals and pin locations and FigiBdigts the signals arttieir functions.

DSUBSY Signals

5V Housekeeping Bias Pin1
5V Housekeeping Bias Return  Pin 2
Spare (Not Connected) Pin 3

Global Inhibit/Enable Logic “1” Pin 4
Global Inhibit/Enable Logic “0” Pin 5

ACOK - “Emitter” Pin 6
ACOK+ “Collector” Pin 7
Global DC OK - “Emitter” Pin 8

Global DC OK + “Collector” Pin 9

Figure4-11 Dsub9 Port pinout
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Table4-13
DSUB9 Signal Name Functions
Pin No.
1 5V Housekeeping Bias Output = 5V supply to power up system side circuits
2 5V Housekeeping Bias  Output Ground reference of the 5V Housekeeping Bias
Return
3 Dummy
4 Global Inhibit/Enable Input Signal can be configuldor either Inhibit logic High or
[ 23A0 an Enable logic High
5 Global Inhibit/EvnabIe Input Signal can be configuidor either Inhibit logic Low or
[ 23A0 ar Enable logic Low
6 ACOK& 9 YA (i’ Output | Use for ACOK signal
7 ACOKda / 2 f £ S« Output  Use for ACOK signal
8 Global DCOKI 9 YA (i Output  Use for DCOK signal
9 Global DCOK Output  Use for DCOK signal

a/ 2ttt SOl

4.2.2.6.1 5V Housekeeping Bias

The5V supplyDSUB9 Pifhisfor user housekeeping circsiand has a maximum supply capabilitl &f The
signal ignternally ®nnected tothe 6 pin RJ115V Housekeeping Bias pin 4 andpin 10

4.2.2.6.2 5V Housekeeping Bias Return
Ground for 5\Housekeeping Biasn DSUB®iIn 2
42263 Df 201 f LYKAOAUKOYIFo6fS [23A0 amé

¢tKS Df20lf LYKAO A (pkasighabfinGiosftozuthiofdor tirma@n allimodulesh
simultaneously. This signal can be configureeither Global Inhibitl or Bbal Enablel vithe ISOCOMM
WebTool

When this pin is configudeas Inhibit1(INH1)

1 A5V inpuwill activate Inhibit function and wighut downall modules
1 A ground connectioor no connection will dectivatethe inhibit function and all modulewill turn-on

Whenthis pin is configued as Enablé (EN1)

1 A5V input will activate Enable function and all modules will-umn
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1 A ground connectionr no connection will dactivate Enable function and wihut downall modules
4.2.2.6.4 Global Inhibit/Enable]l 2 3A O dané

¢tKS Df206Ff LYKAORAIUKk?9 yignadftinStiorft@ta@i-oif ordumonathriofiyles p t Ay p 0
simultaneously.This signal can be configureither Global InhibiD or Global Enablé vialSOCOMM
WebTool

When this pin is configudkas hhibit 0 (INHO)

1 A5V inpubr no connection will daactivate Inhibit function and all modules are enable
9 Agroundinput will activate Inhibit function and wihut downall modules

When this pin is configuteas Enable (ENO)

1 A5V inputor no connection will dectivate Enable function and wadhut downall modules
1 Agroundinput will activate Enable function and all modules are endble

Table 414 lissthe functionality of thesénhibit and Enablesignals based on the configurationtb& supply.

Table4-14
Configuration iHP Rack DSUB9 Module
Input to Input to | Status
Dt 20l f LYKAOAGkO9ODE20lf LYKAOAGK:'

Shorted to GND Floating OFF
Shorted toGND 5V OFF

INHO & INH1 Floating Floating ON
Floating 5V OFF
Shorted to GND Floating OFF
Shorted to GND 5V OFF
INHO & EN1 Floating Floating OFF

Floating 5V ON

Shorted to GND Floating ON
ENO & INH1 Shorted to GND 5V OFF
Floating Floating OFF
Floating 5V OFF
Shorted to GND Floating OFF

ENO & EN1 Shorted to GND 5V ON
Floating Floating OFF
Floating 5V OFF
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42265 !/ hY {A3Jylrf at26SNICIAfE 0! yO2YYAUGSR ¢NIryaArad

This signal indicates that theput AC is within operational range of the unRCOKaG 9 YA G G SNE Yy R I/
G/ 2t €sgpaalif@ndtibns aan AC OK signalThese signals are connected to an uncommitted transistor.

M AC is Ok when the transistor is On.
T AC imnot Ok when the transistor is Off.

The maxsink current is 50mAor ACOK transistand the bias resistor should be chosen to limit current to a
maximum of 50mA Therecommendedsupplyvoltage is 5V Possible circuit configuration for AWKsignalis
shown in Figure42.

5V Housekeeping Bias

5V Housekeeping Bias

iHP RACK iHP RACK j

ACOK- “Collector”

ACOK- “Collector”

o ACOK- “Emitter”
ACOK- “Emitter
5V Housekeeping Bias SV Housekeeping Bias
Return Return

Figure4-12 Possible circuits configuration for ACOK functionality

42266 5/ hY {A3IYyF{ G&hdzilddzi CrAfé 6! yO2YYAGGSR ¢NI yanha

This signal indicates that all modskre on and functioning properlyThe signal will be deasserted when at
leastone module turns off via fault or inhibited by the systeBCQX- cEmiti S NED/ hyw® & /£8ignal S O G 2 NJ
functions as DC OK signdhese signals are connected to an uncommitted transistor.

1 When all output of module is Ok, the transistor is On.
1 When al output of module isiot Ok, the transistor is Off.

The max Sink current is 50miar DCOK transist@nd the bias resistor should be chosen to limit
current to a maximum of 50mAhe ecommendedsupplyvoltage is 5V.Possible circuit configuration for
DCOksignalis shown in Figure 4.3.
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5V Housekeeping Bias

5V Housekeeping Bias

. iHP RACK
THP RACK Global DC OK-
Global DC QK- “Collector”
“Collector”
Global DC OK-
Global DC OK- “Emitter”
“Emitter”

[

5V Housekeeping Bias
Return

5V Housekeeping Bias
Return

Figure4-13 Possible circuits configuration for DCOK functionality

AtiHPrackstart-up, the iHRrack will detect the slots with populated module§he assertion dhardware
DCOK signal will be based on thgput status ofthe modules detected by the iHAck during starup. For
example:

Whensevenmodules inserted tahe iHPrack

1 For the iHPrackDCOK signal to assert, s#ivenmodules should have power good status.
i If anymodulehasa power bad status, the iHPackDCOK signal will be @ssered.

Whenthree modules inserted to iHRack

1 For the iIHPrackDCOK signal to assert, thitee modules should have gower good status
i If anymodulehasa power bad status, the iHPackDCOK signal will be @ssered.

4.3 Module Operating Mode

TheiHPmodules can be operatedn severabperating 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 ISOCOMND3h command.

9 Digital Voltage Source (DV&)hemodule operates as a voltage sourcEhemodule ouput voltage
functionscanonly be controlled by sending a command usm&C olaptop.

9 DigitalQurrent Source (DCS)Themodule operates as a current soutcEhemodule output current
functionscanonly be controlled by sending a command usaigC o laptop.

1 Analog Voltage Source (AV&Yhemodule operates as a voltage sourcEhemoduleoutput voltage can
only be controlled by inputting OMOV toY 2 R dz0-®WEXT VPROG sigmabdule J1 connector pinby
OV-5V toY 2 R dz0-3/EX8T VPRG®@nal (module J1 connector pin2)
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1 Analog Current Source (ACSJhemodule operates as aurrentsource Themoduleoutput current can
only be controlled by inputting OMOV toY 2 R dz0-®WEXT_IPROG sigfmbdule J1 connector pin8y
0V-5V tomoddzf 8-8VEXT IPRQG®nal (module J1 connector pin4)

Module operating mode can be change 8 COMMommand D3h.Module operating mode can be check
via reading Module Command D3Mable 415 lists themodule nominal setting andthe output range
configurability.

Table4-15

Module  Vnominal Inominal  Pnominal DVS and AVS Output DCS and ACS Output

Series Voltage Range (5% to  Current Range (0% to
120%) 100%)
12v 12v 200A 2400W 0.6V to 14.4Vv 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 to240v OAto 1A
250V 250V 12A 3000W 12.5V to 300V 0A to 12A

4.4 Digital Control

The wser can control then2 Rdzf S Q& 2 dzii LJdzi @ aRQota@dpwieNthe@adNNS y i dza A y 3
configured indigital control. A wide range of digital commands is supportédodule commandsre specific

to an individuaimoduleat the module level ISOCOMMommandsare higherlevelsystem commands such as

when controlling a group of moduleddany ofthe commands are fixed but several are user configurable

list of the userconfigurable commandspecific to the moduleand example of the command structuise

shown in Section 5.2Definition ofall the Module Command is inAppendix B.2Module Command.

Definition ofISOCOMMommands inAppendix B3, ISOCOMMommand.

4.4.1 Digial Voltage Source (118)
In this operating modehe user has the capability to control the output voltage using digital meanBC or
laptopwill be requiredto change the output voltage. alchange to Digita¥oltage Source (DVS) modee
user needs to send below commandsi8®OCOMM
Device Address ISOCOMMCommand Datal Data2 ‘
00h D3h <Module slot or Group #> 00h
*Before writing to thelSOCOMNMplease ensure that thESOCOMM Commandirite Protect 0h) is disabled.
Where:Datal please refer tSOCOMMommandTable
5FGFn GnnKE AAIYAFASA S5AIFAGEE +£2f G138 { 2dzNDOS

After sending ISOCOMM Command DBk,modules willmomentarily shutdownre-initialize,andthen
restart Theshutdown,re-initialize,andrestar processakes approximately.5semnds Since themodule
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will re-initialize, theModule OperationalCommand(01h) and Module Write Protect Command (10hl be
set to enable The nodule output will be ON and set twominal Vout.

Table 417 lissthe status of the module commanahd the functionalityof the commandsvhen configuring
the module toDVS moc.

Table4-16
Module Command Command Name Functional UponChange to DVS
in DVS
Blh VREF Yes {SG G2 GKS Y2RdzZ SQa vy
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 b
set based omModule Command4Dh and nominal

output current.

During 52h set to Latch Typathough the Latch
level can be adjusted, the IREHue will be fird
to 120% of the nominal output current

48h OV_FAULT_LIMIT_MULTIPLIE Yes No change from previous value
49h OV_WARN_LIMIT_MULTIPLIEI Yes No change from previous value
4Bh UV_FAULT_LIMIT_MULTIPLIE Yes No change from previous value
4Ch UV_WARN_LIMIT_MULTIPLIEI Yes No change from previous value
4Dh OC_FAULT_LIMIT_MULTIPLIE Yes No change from previous value
52h OC_RESPONSE_TYPE Yes Set to Constant Current Protection
B5h SET_VOLTAGE_RISE_SETTI! Yes No change from previous value
B6h SET_CURRENT_RISE_SETTI No No change from previous value
B7h SET I0_ACTIVE_LEVEL_LOC Yes No change from previous value
B8h SET_MODULE__LOAD_TYPE Yes 58FbdzA G G2 OF LI OAUGADS
BAh ANALOG_FILTER_ENABLE No No change from previous value

*Functional: If Yedylodule Commands operational during the module mode.
If No,Module Commands not operational during thenodulemode

To change module output voltageB1h (VREF) command to the module

Device Address Module Command Data ‘
<Module Slot Address> B1lh < Data is the Set Voltage hexadecimat

*Before writing to the module, please ensure that thedule CommandVrite Protect (0Oh) is disabled.
*Please refeto Section 5.2 foModule User Configurable ParametensAppendixB.2Module Command
The@ SNJ OF y LINR INIF Y (K Swithihs® taflZD® af the namnibadipiitpud\@fageinglos
the module. For example, a 24V modhbs a nominal voltage of 24V aodn be set to operate betweeh2V
and 28.8V.
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Setting the VREF outside the valid range

1 Setting the VREF value beyond theeqtable range, but not to O¥he module will triggera Status
CML(Communication Memory Logifjult andwill retain the existing value

1 Setting the VREF value to @ve module will enter to standby modeTore-enable the module, set
VREF to an acceptable range.

Duringamodule change of output voltage:
1 OVP is temporary disaldeintil the output voltage level increases to the commanded VREF.
1 UVP is temporary disaldeintil the output voltage level decreasesttte commanded VREF.

1 IREF will automatically readjust if the voltage request is above the nominal output voltage. This will
preventthe modulefrom operating above the rated power.

44.1.1 DVS Protection Modes

When the supply is in DVS mode, the output is petdd against over currénshort circuit,over voltage, and
under voltagdaults. 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 |agtfavior In constat current mode, the module

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

supply shut off.In the event of overvoltage and under voltage faulthe supply will shut downPlease 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 CurreResponse

Over currenf{OC)esponsemode will be set by Modul€ommand2h (OCRESPONSEYPE)The two types
of response are Constant Current and Lat€he over currentevel will be based on ModuléommandDh
OC_FAULT_LIMIT_MULTIPEHEfg.

Module command 4DR®C_FAULT_LIMIT_MULTIPL3BERe is 50% to 105%

When 52his set to Constant Qurrent Response the modulewill enter constanicurrentmodewhen load
current reaches the IREF value (B2he aitput voltage will decrease to maintain the load currenthe
current limit No fault reportingoccursduring this condition.

The nodule willrevertto normal operation when load current becomes Iéisan IREF valu@h).
The constant currentedting, IREF, idependent orthe Vout setting (VREF).

When the:

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

IREF = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)
1 Vo (VREF) is above the nominal voltabe IREF, value is automatically reduced to maintain the supply

within the maximum peak power of thmodule

IREF = [ (Pnominal) * (OC_FAULT_LIMIT_MULT)PMERF

iHP Manual 67| Page



iHP Owners Manual

Note that the CC setting leuelREFwill be reflected on IREF (Module Command B2h)

Whenb52his set toLatch Typethe nodule will shut down when theutput current reaches the_atch Levefor
500mseand a &ult status will be reported TheLatchCurrentLevel setting is dependent on the Vout setting
(VREF).

When the:
1 Vo (VREF) is below or equal to the nominal voltage

LatchCurrentLevel = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)

1 Vo (VREF) is above the nominal volidgech Level value is automatically reduced to maintain the supply

within the maximum peak power ohé module

LatchCurrentLevel = [ (Pnominal) * (OC_FAULT_LIMIT _MULTIPLVEEF

Notethat latch setting level will NOT be reflected to IREF (Module Command B&ich Level can be
determinedby computation as stated above.

4.4.1.1.2 DVS Short Circuit Protecin

When 52his set to Constant Current Responsthe module willshut downwhen Vo is approximately less than

4% of the nominal for 8econds or moreAfault status will be reported.

When 52h set tdatch Type Responsnd anoutput short circuitoccurs, the arrent level should exceed the
latch current ével and the mdule will shut down Afault status will be reported.

4.4.1.1.3 DVS Protection Over Voltage Protecti¢@VP)

Over voltage protection will be based on Module Command 48h (OV_FAULT_LIMITPIMER3Nd B1lh
(VREF)

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

The nodule will shut down when the output voltage readthe OVP levednd aFault status will be reported.
4.4.1.1.4 DVS Protection Under Voltage ProtectigbVP)

Under voltageprotection will be based on Module Command 4Bh (UV_FAULT_LIMIT_MULTRULIER)
(VREF)

UV Levet @Bh UV_FAULT_LIMIT_MULTIPLIER) x (B1h VREF)

The nodule will shut down when the outputoltage idess than UVP levahd a &ult status will be reported
Note that output UVP will be disabled when timodule 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 méap€ or
laptopwill be requiredto change the output currentTo change to Digitalurrent Source (DCS) modae
user needs to send below commandsi8®OCOMM
Device Address ISOCOMMCommand Datal Data2
00h D3h <Module slot or Group #> 0x0&h
*Before writing to thelSOCOMMplease ensure that thlsSOCOMM Commandfrite Protect {0h) is disabled.

Where:Datal please refer t5sSOCOMMommandrable.
51 G H GnyKé AAIYATFTASE S5ATAGEE [/ dZNNByd { 2 dz2ND

After sending ISOCOMM @mand D3hmodulewill momentarily shutdown, reénitialize and restart The
shutdown,re-initialize,and restat procesdakes approximateljt.5se@nds Since thanodulewill re-
initialize, theModule OperationalCommand(01h) and Module Write Protectotimand (10hwill be set to
enable IREF will automatically be set to.ORable 417 list the status of the module command and the
functionality of the commands when configuring the module to DCS mode.

Table4-17
Module Command Name Functional Upon Change to DCS
Comman in DCS
d
Blh VREF Yes Set to module's nominal output voltage
B2h IREF Yes Set to OA
48h OV_FAULT_LIMIT_MULTIPLI Yes Tracking OEnable will be based on the set
VREF
OVP multiplier n@hange from previous value.
49h OV_WARN_LIMIT_MULTIPLI Yes Tracking OWarning Enable will be based on

the set VREF
OVP warning multiplier no change from previo

value
4Bh UV_FAULT_LIMIT_MULTIPLII No Disable No change from previous value
4Ch UV_WARN_LIMIT_MULTIPLIE No Disable No change from previous value
4Dh OC_FAULT_LIMIT_MULTIPLI Yes No change from previous value.
52h OC_RESPONSE_TYPE No Fix to Latch type
B5h SET_VOLTAGE_RISE_SET No No change from previous value
B6h SET_CURRENT_RISE_SET Yes No change from previous value
B7h SET |0_ACTIVE_LEVEL_LO Yes No change from previous value

B8h SET_MODULE__LOAD_TY Yes Last setting of B8h during DCS
Factory setting of B8h during ACS is Resistive
(01h)
BAh ANALOG_FILTER_ENABI No No change from previous value
*Functional: If Yedylodule Commands operational during the module mode.
If No,Module Commands not operational during thenodulemode
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To change module output curreniserneeds 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 thtwdule CommandVrite Protect (Oh) is disabled.
* Please refer to Section 5.2 for Module User Configurable Parameters or Appendix B.2 Module Command

The@ SNJ OFy LINPINIY GKS Y2RdzZ $Q& 2dziLizi OdzNI$&tAg 6 A G K
the IREF value beyond the acceptable range notito OA, the module will trigger a Status CML fault and will

retain the existing valueSetting the IREF value té\ill cause the maduleto enter to standby modeTo

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

44.2.1 DCS Protection Modes

When the supply is in DCS mottee 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 Faeii@@vel and the
QV Fault Level.

4.4.2.1.1 DCS Protection: Catant VoltageClamp
There are conditions that can exist when tgtput voltage will be greater than the VREF level (B1h)

1 Fiedload resistance anthe user increases the IREF setting
1 FiedIREF setting arldad resistance increases.

When module outputoltage reaches the VREF level, the module will enter constant voltage. rifodewill
protect the module from continuous increase in output voltagdere will be no fault reporting during this
condition. To enter again to DCthe user needs to decrese the IREF setting or decrease the load resistance.

Formodule softwarev04.10.00 and aboveisercan update the Constant Voltage Clamp from nominal voltage
down to 5% of the nominal voltage of the module via Module Command Baéimodule softwarebelow
v04.10.00constantvoltageclamp is fiedto the nominal output voltage.

4.4.2.1.2 DCGCS ProtectionOver CurrentResponseand ShortGrcuit Protection

During DCS, over currergsponsed A £ £ 068 TAE . 2C teyelwill BefbasédohMaduled p H K 0
Command4DhOC_FAULT_LIMIT_MULTIPEHEfg.

Module CommanddDhOC_FAULT_LIMIT_MULTIPk3BERe is 50% to 105%

The nodule will shut down when theutput current reaches th€OC leveand a &ult status will be reported
With Vo (VREMelowor equal to tle nominal voltage, the latch level setting value is

LatchCurrentLevel = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)

Notethat the latch setting level will NOT be reflected to IREF (Module command Batohlevel can be
determinedby computation as stated above.
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4.4.2.1.3 DGS ProtectionOver Voltage ProtectiofOVP)

Over voltage protectio level during DCS will esed on theDV Fault Limit Multiplie(48h)and VREF (B1h)
setting

OV Levet @8h OV_FAULT_LIMIT_MULTIPLIER) x (B1h VREF)

The nmodule will shut down when the output voltageacheshe OVP levehnd a &ult status will be reported.
4.4.2.1.4 DGS ProtectionUnder Voltage ProtectiorfUVP)

DuringDCS operating modeynder voltage protection is not functional

4.4.3 Module Grouping for Seriesr Parallel Connection Digital Operation

Modules can be operated in Series or Parallel connediging Digital Mode Below are list of possible series
or parallel connections.

1 DVS parallel connection
i DVS series connection
1 DCS parallel connection

To work properly the modulesnust beconnected in parallel or serie©nly nodules of the same model can
be connected irseries orin parallel When a certain module will be included in teoup, there are
restrictions in place to protect the user andsggm. Pleaseaefer to Sections.1.5.2for Module Grouping
configurationand Section6 for Module Groupingdetails

4.4.3.1 DVS Parallel Connection
Allmodulesconnected in parallel should:

1 be groupedas one usingSOCOMMVebTool
havethe same moduleonfiguration.
havepositive termina connected in parallel.
havenegative terminad connected in parallel.

A = 4 A x

A x4 A x

havedDPw ¢ b ¢ sGaARdzf SQa WH LAY no aidl N O02yySOiGSR
havea w9 a h ¢ 9 ¢ { 9 b ¢gnBegtesi&and &anredtdd © the desired point of regulation.

A ¥ 4 A x

= =4 =4 4 -8 A

A ¥ 4 A x

To change Group Module output voltagke userneeds to send below B1h (VREF) command t@tbap.

DeviceAddress Module Command Data
<Group Number> B1lh < Data is the Set Voltage>
*Before writing to this command, please ensure that tBeoup AddresdVrite Protect (0Oh) is disabled.

The groupoutput voltagecan be progrenmedwithin 5% to 120% of the nominal output voltaggetting the
VREF value beyond the acceptable range, but not teh@nodule will trigger a Status CML fault and will
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retain the existing value. Setting the VREF value téh@vinodule will enter to standy mode. To enable
again the module, set VREF to an acceptable range.

Duringgroupmodule change of output voltage:

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

1 OVP is tempordy disablel until the output voltage leveleaches thecommanded VREF.

1 UVP is temporaly disabl@ until the output voltage levaleachegshe commanded VREF.

1 IREF will automatically readjust if the voltage request is above the nominal output voltage. This will
prevent module to operate above the ratgpower.

4.4.3.1.1 DVS Parallel Connection Protection

Each individual module in a group will protect independerilych individual module in a group will protect as
stated on sectio.4.11.

4.4.3.2 DVS Series Connection
Allmodulesconnected in series should:

1 be goupedas one usingSOCOMMVebTool
have the same module configuration.
havethe terminals connected in series.

A 2 s oA x

A 2 4 A x

=a =4 - A
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9 connect externalreverse biasednti-paralleldiode to each moduleutput.

Table 418list recommend diodes for each module.
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Table4-18
Model Min Voltage Min Current Maximum Vf UseBelow RecommendedDeviceor
Rating (V) Rating (A) its Equivalent
12V 45 300 0.9V @ 160A (Tj = IXYS: DSS 2x16045A (45V
125degC) 2x160A)
24V 45 200 0.9V @ 160A (Tj = IXYS: DSS 2x16045A (45V
125degC) 2x160A)
48V 100 120 0.7V @ 80A (Tj= STMicroelecronics: STPS160H10(C
125degC) (100V 2x80A)
80V 150 30 1.5V @ 50A (Tj= STMicroelecronics: STTH10002T
125degC) (200V 2x50A)
125V 200 50 1.5V @ 50A (Tj= STMicroelecronics: STTH10002T
125degC) (200V 2x50A)
200V 400 30 1.5V @ 60A (Tj = STMicroelecronics: STTH120R041
125degC) (400V 2x60A)
250V 400 30 1.5V @ 60A (Tj = STMicroelecronics: STTH120R041
125degC) (400V 2x60A)

To change Group Module output voltagke userneeds to send below B1h (VREF) commasidg Group
Device address
DeviceAddress Module Command Data ‘
<Group Number> Blh < Data is the Set Voltage>
*Before writing to this command, please ensure that tBeoup AddresyVrite Protect {0h) is disabled.

The desired output voltage setting should be set to the desired outpliage at the load.
{SNAS& hLISNrdA2y 5+{ a5FaGFé  ¢20Fft hdzlildzi +2¢ @

For xkample when settingour modules in seriet® obtain an output voltage of 8Q\the group command B1lh
should be seto 80V. InternallySOCOMMuvill dividethe set voltageby the number of module andwill set
each modulgo anoutput voltageof 20V.

TKS Y2Rdz SQ& cands drddzamni@ithiri 3%3d5120% of the nominal output voltaggetting

the VREBeyond the acceptable range, bubinto 0V,the module will trigger a Status CML fault and will retain
the existing value. Setting the VREF value tar@®/nodule will enter standby mode. To enable the module
again set VREF to an acceptable range.

Duringgroupmodule change of outputoltage:

1 All modules in the group will adjust based on the computed output voltage for each module.
1 OVP is temporary disaldeintil the output voltage level increases to the commanded VREF.
1 UVP is temporary disaldeintil the output voltage level decrsas to the commanded VREF.
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1 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 witbgect independentlyas statedn Sectiord.4.1
4.4.3.3 DCS Parallel Connection

Allmodules connected in parallel should:

1 be goupedas one usingSOCOMMVebTool

1 have the same module configuration.

1 haveoutput positive terminas connected in parallel.
1 haveoutput negative terminad connected in parallel.

The nodule willclamp intoconstantvoltage source if the requested IREHRaad resistance increasesough
to cause the output voltage to be greater than the VRES geratethe group inthis condition:

1 All Module REMOTE_SENSE_+ should be star connected and connected to the desired point of
regulation.

1 Al Module REMOTE_SENShould be star connected and connected to the desired point of
regulation.

T 1ttt a2RdzAZ S L{1! w9 &AJighefstaréomre®edizt SQa Wn LAY mMn0 &
f AlModuleDpwé¢b &A3IYylFf o0az2RdzZ SQa&d WH LAY n0v adK2dAZ R 0685

To change module output current, send below B2h (IREF) comuasimgl Group Device Address

Device Address Module Command Data
<Module Slot Address> B2h <Data is the Set Current>
*Before writing to this command, please ensure ttia¢ GroupAddresswrite Protect {0Oh) is disabled.

The desired output current setting should be set to the desired output current at the load.
t I N} €St hLISNYIGA2Y 5/ { a5FaGFé T ¢2GFft hdziLdzi / dz

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 dividesdh current by the number of module and will
set each module output current to 25A.

TKS Y2RdzZ SQa&a cands pradgamm@ditNilNGS6/£di100% of the nominal output current. Setting
the IREF outside the valid rangél causethe modules totrigger an INVALID PGM RANGE fault
(STAUS_MFR_SPECIFIC) and turn the output of the motfulget the ommand within valid range to
recover.

4.4.3.3.1 DCS Parallel Connection Protection

Each individual module in a group will protect independeatigwill protect as tated in Sectiond.4.2
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4.5 Analog Control

Them2 R dziouBpOtFoutput voltage or currentan be controlledisingan external supply connected the
Y 2 R dzZfPBGEXA0VEXT_IPROG 6BUEXT_IPROG) or VPROMIWEXT VPROG 65UEXT_VPROG)
signal Definition of moduleis inAppendix B.2 Module CommanDefinition ofISOCOMMommands in
Appendix B3 ISOCOMMCommand.

45.1 Analog Voltage Source (AVS)

In this operating modethe user has the capability to control the output voltage using analog means. For AVS,
user can control the output usirthe 0-5VEXT _VPRQ@EBO0-10VEXTVPROG@put.

To change toAnalogVoltage Source (AVS) modee user needs to senthe below commands téSOOMM.

Device Address Command Datal Data2
00h D3h <Module slot or Group #: 02h
*Before writing to thelSOCOMMplease ensure that thiSOCOMM Commandirite Protect (01h) is disabled.

Where:Datal please refer tsOCOMManmandTable.
Data2d nEnnKé aAIYAFASE !yl f23 tNRPINIYYSR x2f€ 41

After sending ISOCOMM Command Bk, modulewill momentarily shutdown, rénitialize and restart. This
will happen for 15 seconds Since thenodule will re-initialize, theModule OperationalCommand(01h) and
Module Write Protect Command (10Wjll be set to enableThe nodule outputvoltage willbe based on the
VPROG signdiable 419 lissthe status of the module command and the functionalifittte commands when
configuring the module to DCS mode.
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Table4-19

Module Command Name Functional Upon Change to AVS
Command in AVS
Blh VREF No Fix to Module's Nomind@utput Voltage
B2h IREF Yes During 52h set to Constant Current,

value will be set based on Module
Command4Dh and nominal output
current.

During 52h set to Latch Type, value will
fixed to 120% of the nominal output

current.

48h OV_FAULT_LIMIT_MULTIPLIE No No change fronprevious value
49h OV_WARN_LIMIT_MULTIPLIEI No No change from previous value
4Bh UV_FAULT LIMIT_MULTIPLIE No No change from previous value
4Ch UV_WARN_LIMIT_MULTIPLIEI No No change from previous value
4Dh OC_FAULT_LIMIT_MULTIPLIE Yes No change from previous value
52h OC_RESPONSE_TYPE Yes No change from previous value
B5h SET VOLTAGE_RISE _SETTII No No change from previous value
B6h SET_CURRENT_RISE_SETTI No No change from previous value
B7h SET 10_ACTIVE_LEVEL LOC Yes No change from previous value
B8h SET_MODULE__LOAD_TYPE Yes 5STFlrdzZA G G2 OF LI OAGAL
BAh ANALOG_FILTER_ENABLE Yes No change from previous value

*Functional: If Yessommandregister is operational during the module mode.
If No,commandregister is not operational during thmodulemode

To changehe output voltage using)-10VEXT_VPRQ&pply 010V acrosshe @ Y Y S O GphNJOWM Q &
10VEXT_VPROG) a@id 8 (SYS_RTN) to get@responding output véhge from 5% to 120% of threominal
output voltage.Applied voltagedV ¢ 0.42Vyields 5% nominal output voltage

To changehe output voltage usind-5VEXT_VPRO&ply 05V acrosshe @ y Y S O (phI2I0Wm Q &
5VEXT_VPROG) arid 8 (SYS_RTN) to get a corresponding output voftage 5% to 120% of theominal
output voltage. Applied voltagedV ¢ 0.21Vyields 5% nominal output voltage

Note: IREF will automatically readjust if the voltage request is above the nominal outpagi&olt
Please note that ALOVEXT_IPROG andbVEXT_IPROG cannot be used simultaneously:

91 If the user will use AOVEXT_VPROG5UEXT_VPROG should be floating.
1 If the user will use BVEXT_VPROG10VEXT_VPROG should be floating.
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45.1.1 AVS Protection Mods

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 setttmnstant 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 voftages the supply will shut down.
Please refer td&ection8 on how to clear the fault and power up the module after fault

45.1.1.1 AVS Protection Over CurrefiResponse

Over current response mode will be set by ModGlemmands2h (OC_RESPONSE_TYRE)two types of
response are Constant Current and Latch. The over current level will be based on Koduteand4Dh
OC_FAULT_LIMIT_MULTIPEHEfg.

Module Command4DhOC_FAULT_LIMIT_MULTIPL3ERe is 50% to 105%

When 52h set tcConstant CurrenResponse the modulewill enter constant current modeshenload current
reaches the IREF value (B2h). The output voltage will decrease to maintain the load current at the current limit.
No fault reportingoccursduring this condition.

The module will reverto 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:
1 Vo (VREF) is below or equal to the nominal voltage
IREF = (Inominal) * (OC_FAULT_LIMIT_MUERP
1 Vo (VREF) is above the nominal voliabe IREF, value is automatically reduced to maintain the supply

within the maximum peak power of the module

IREF = [ (Pnominal) * (OC_FAULT_LIMIT_MULT)PMERF
Notethat the CC setting leuelREFRwill be reflected on IREF (Module Command B2h)

When52h set toLatch Typethe module will shut down when theutput current reaches theatchlevel for
500msec and aalllt status will be reported.

The Latch Current Level setting is dependent on the ¥etling (VREF).
When the:
1 Vo (VREF) is below or equal to the nominal voltage

LatchCurrentLevel = (Inominal) * (OC_FAULT_LIMIT_MULTIPLIER)
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1 Vo (VREF) is above the nominal voltdgech Level value is automatically reduced to maintain the supply

within the maximum peak power of the module

LatchCurrentLevel = [ (Pnominal) * (OC_FAULT_LIMIT_MULTIPLVEEF

Note that the atch setting level will NOT be reflected to IREF (Module Command B2h)levaticban be
determined by computation as stadl above.

45.1.1.2 AVS Short itcuit Protection

When 52his set to Constant Current Responsthe module willshut downwhen Vo is approximately less than
4% of the nominal for 8econds or moreA fault status will be reported.

When 52h set td.atch Typeand anoutput short circuit occurs, the current level should exceedltteh
current level and the rodule will shut downA fault status will be reported.

45.1.1.3 AVS Protection Over Voltage Protectig®VP)

Trackingover voltage protection Module Command 48h (FAULT_LIMIT_MULTIPLIER) is not operational
during AVSA BrickWall OVP is operational during this mode. Brick Wall OVP mode the limit is hard coded
in module firmware at the factory and cannot be chang&lde nodule will shut down when the output
voltage reachsthe Brick WallOVP levelBrick Wall OVP level is specifiadction 4.1.2and afault status will
be reported.

45.1.1.4 AVS Protection Under Voltage ProtectighVP)
During AG operating modeynder voltage protection is not functional

4.5.2 AnalogCurrent Source (ACS)

In this operating modehe user has the capability to control the output current using analog means. For ACS,
the user can control the output usir@5VEXTIPROGr 0-10VEXTIPROG

To change to Analog Current Source (ACS) nibdeiser needs to send below commandsi8®OCOMM

Device Address Command Datal 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:Datal please refer tSOCOMMommandTable.
5FGFn GnEn! Ké¢ aAAyAFASaAa !'ylLf23 tNRINFYYSR 2

After sending ISOCOMM Command DBk, module will momentarily shutdown, r@itialize and retart. The
shutdown, reinitialize and restarprocesgakes approximatell.5semnds Since thanodule will reinitialize,
the Module OperationalCommand(01h) and Module Write Protect Command (10hl) be set to enable The
moduleoutput current will ke based on the IPROG signal.
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Table 420 liststhe status of the module command and the functionality of the commands when configuring
the module to ACS mode.

Table4-20
Module Command Name Functiona Upon Change to ACS
Command lin ACS
Blh VREF Yes Fix to nominal
B2h IREF No Fix to OA
48h OV_FAULT_LIMIT_MULTIPLIE Yes OWwill be based on the set VREF.
OVP multiplier no change from previous
value.
49h OV_WARN_LIMIT_MULTIPLIE Yes OV Warning will be based on the set VRE

OVP warning multiplier no change from
previous value.

4Bh UV_FAULT_LIMIT_MULTIPLIE No No change from previous value

4Ch UV_WARN_LIMIT_MULTIPLIE No No change from previous value

4Dh OC_FAULT_LIMIT_MULTIPLIE Yes No change from previous value

52h OC_RESPONSE_TYPE Yes Fix to Latch type

B5h SET_VOLTAGE_RISE_SETTI No No change from previous value

B6h SET _CURRENT_RISE_SETT No No change from previous value

B7h SET_IO_ACTIVE_LEVEL_LO( Yes No change from previous value

B8h SET _MODULE__LOAD_TYP Yes Last user B8h command.
Artesyn Factory setting of DCS is Resisti\
(01h).

Bah ANALOG_FILTER_ENABLE No No change from previous value

*Functional: If Yes;ommandregister is operational during the module mode.
If No,commandregister is not operational during thmodulemode

To changehe output current using 010VEXT PROGapply 0-10V across2 Yy Y S O GphI8J0WM Q &
10VEXT_IPROG) guid 8 (SYS_RTN) to get a corresponding output current from 0% to 100%r afieitie
output current.

To changehe output current using 65VEXT RROGapply 05V across2 y' Y S O (i pih MJOBVAEXIE IPROG)
andpin 8 (SYS_RTN) to get a corresponding outpuientifrom 0% to 100% of theated output current.

Please note that ALOVEXT _IPROG anbWEXT_IPROG cannot be used simultaneously:

91 If the user will use AOVEXT_VPROG5UEXT_VPROG should be floating.
1 If the user will use BVEXT_VPROG10VEXT_VPRGGould be floating.
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45.2.1 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 G&vdéaiid the
OVfault level Please refer t&&ection8 on how to clear the fault and power up the module after fault.

45.2.1.1 ACS Protection: Constant Voltagdamp
There are conditions that can exist when the output voltage will be greater than the VREBvel

9 Fix load resistance angerincreases the IPROG input.
1 Fix IPROG input setting alwdresistance increases.

When module output voltage reaches the VREF level, the module will emistant voltageclamp This will
protect the systemfrom cortinuous increase in output voltag&here will be no fault reporting during this
condition. To enter again to AQBe user needs to decrease the IPROG input or decrease the load resistance

Formodulesoftwarev04.10.00 and abové¢he usercan update the Constant Voltage Clamp from nominal
voltage down to 5% of the nominal voltage of the module via Module Command-Bdmodule software
below v04.10.00, Constant Voltage Clacamnot be changed and is getthe nominal output voltage.

45.2.1.2 ACSProtection Over Current Protectiorand ShortQrcuit Protection

DuringA/ { = 2 @SNJ OdzZNNBy (i |aithE & BIS & D@ lgvel &ill fetbaseddn Mollule (2 &
Comman#4DhOC_FAULT_LIMIT_MULTIPkHEfg.

Module Command4DhOC_FAULT_LIMIT_MUBLIERange is 50% to 105%

The module will shut down whehe output current reaches théOC leveand a fault status will be reported.
With Vo (VREMelowor equal to the nominal voltage, the latch level setting value is

Latch Level = (InominalY®C_FAULT_LIMIT_MULTIPLIER)

Notethat the latch setting level will NOT be reflected to IREF (Mo@ammandB2h). Latch Level can be
determinedby computation as stated above.

4.5.2.1.3 ACS ProtectionOver Voltage ProtectiorfOVP)

Over voltage protectio levelduring ACS will be based on t®/ Fault Limit Multiplier (48h) and VREF (B1h)
setting.

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

4.5.2.1.4 ACS ProtectionUnder Voltage ProtectiorfUVP)

DuringACS operating modeynder voltage protection is not funicinal

4.5.3 Module Grouping for Series or Parallel Connection Analog Operation

Modules can be operated in Series or Parallel connediginganalogmode. Below are list of possible series
or parallel connections
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1 AVS parallel connection
i AVS series connection
1 ACS parallel connection

Towork properly user needs to group the modules connected in parallel or sefiesvork properly the
modules must be connected in parallel or seri€nly modules of the same model can be connectesknies
or in parallel When acertain module will be included in trgroup, there are restrictions in place to protect
the user and systemPlease refer to Section 5.1.5.2 for Mod@euping configuratiorand Section6 for
Module Grouping details.

45.3.1 AVS Rrallel Connection

Allmodules connected in parallel should:

1 begroupedas one using ISOCOMMebTool

1 have the same module configuration.

1 havepositive terminas connected in parallel.

1 havenegative terminad connected in parallel.

 havea L { | sign&é a2 Rdzf SQa Wu LAY wmno adGF NI O2yySOGSR®
 haveda! ywe¢ b&o @AM $Qa4 WH LAY no adlk NI O2yySOGSR

1 haved w9 a h ¢ 9 ¢ { Prmlsstayconfiectéd and connected to the desired point of regulation.

1 haved w9 a h ¢ 9 y{sigral&stargonnected and connead to the desired point of regulation.

T haveda { , { ywe b&a Z2RdFHYITa Wm LAY yo0o aidlFN O2yySOGSR

f havedmn+9 - ¢P+t vsbh B2 RAZA SYVRBT WM LI gystemwill ke dperaihglsthg®d S Ol S F

10VEXT_VPROG.
f havedp +9 - ¢ P+t whDE & A my)sgnalsdtar BoRnezite8 i€yatenWilh be bperating
using G5VEXT VPROG.

Warning - a 2 R dzf2 Sigdals ald output voltage are isolated fron2 R dzfll Sighals.

45.3.1.1 AVS Parallel Connection Protection

Each individual module in a group will protect ipgadentlyandwill protect as statedn Sectiom.5.1
4.5.3.2 AVS Series Connection

Allmodulesconnected in series should:

1 be goup as one usin|SOCOMMVebTool
have the same module configuration.
haveoutput terminab connected in series.
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A = 4 oA~
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A 2 4 A x

f havedmn+9 - ¢P+t vsbh B2 RAZA SYVBE Wm LAY wm0O aidl NI O2yySOGSF
10VEXTVPROG.

f havedp +9 - ¢ P+t whoDeé2 Radkf3S/Qa& Wm LAY HO aidl NI O02yySOGSR
5VEXT_VPROG.

9 connectexternalreverse biased (anparallel) diode to each modulsutput.

Table 421 list recommend diodes for each module.

Table4-21
Model Min Voltage Min Current Maximum Vf UseBelow RecommendedDeviceor
Rating (V) Rating (A) its Equivalent
12V 45 300 0.9V @ 160A (Tj = IXYS: DSS 2x16045A (45V
125degC) 2x160A)
24V 45 200 0.9V @ 160A (H IXYS: DSS 2x16045A (45V
125degC) 2x160A)
48V 100 120 0.7V @ 80A (Tj= STMicroelecronics: STPS160H10C
125degC) (100V 2x80A)
80V 150 80 1.5V @ 50A (Tj= STMicroelecronics: STTH10002T
125degC) (200V 2x50A)
125V 200 50 1.5V @ 50A (Tj= STMicroelecronics: STTH10002T
125degC) (200V 2x50A)
200V 400 30 1.5V @ 60A (Tj = STMicroelecronics: STTH120R041
125degC) (400V 2x60A)
250V 400 30 1.5V @ 60A (Tj = STMicroelecronics: STTH120R041

125degC) (400V 2x60A)

Waming-a 2 RdzZf SQa WH AA3YyIlta | yYRY2®iAI&ag2t G 3S | NE

4.5.3.2.1 AVS Parallel Connection Protection

Each individual module in a group will protect independeatigwill protect as statedn Sectiom.5.1
4.5.3.3 ACS Parallel Connection

All Moddes connected in parallel shatl

1 be goupedas one using ISOCOMMebTool
1 have the same module configuration.
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havepositive terminas connected in parallel.

havenegative terminad connected in parallel.

haveda { , { Y w ¢ béa 2aRdAtyS Ggar civimectedA Yy 0

havedmn+9 - ¢ P+t vsbh B2 RdZA SYKEE Wm t &K systemwiltbd dpeddingisiyig/®S O G S R
10VEXT_VPROG.

 havedp +9 - ¢ P+t whoDeé2 Radkf3S/Q s Wm t A systemwillbé dpeddind @siyig/®S O G S R
5VEXT_VPROG.

The nodule willclamp intoconstantvoltage if the requested output current doad resistance increasesd
causethe output voltage to be greater than the VREFopérating from this condition connect:

T 1tf a2RdA S Gw9ah ¢ 9 ycdhmedaiapbabnnéntd fodae desiroddoint d I NJ

regulation.
f £t az2RdAZ S & w9 aahkKi29dyi fRaraxdSgagil Gonrédted to the desired point of

regulation.
f 1ttt a2RdZA S aL{I!w9¢ &A3IYylf o6a2RdA $Q&4 WH LAY wmno
T 1ff a2Rdd & 4! @w¢dpin 4)sHoddbe start oarddtedzt S Q& W

Warning -a 2 R dzf2 Sigdals ald output voltage are isolated fron2 R dz{ll Sighals.

45.3.3.1 AVS Series Connection Protection

Each individual module in a group will protect independeatigwill protect as statedn Sectiom.5.2.
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5 Configuration

This sectiordiscussesiser configurable parameters of iH&ck(ISOCOMM configuration) and idf@dule
Configuration settings can be accomplished using a computer to connect to the iHP unit.

5.1 ISOCOMMJser Configurabléarameters

iHPrack configuration can bepdated using=thernetcommunication only.iHPracks have abuilt-in WebTool
to edit ISOCOMMonfiguration The onfiguration can beltangel usinganinternet browser Recommended
internet browser is Google Chrome.

ISOCOMMVebToolis composed of different sectiorEach section will be discussed on succeeding pages.

f  Home section @ntains summary of the iHRJ Onkt@adik settingt Y R G KS NI @fsis T A N &
andthe iHPmodulesconnected to the iHPackwitKk (G KS Y2 Rdzf SQ&a NBALISOGABS
Network section contains communication and network configuration.

Rack section contains iH&ckconfiguration.

Module section containsotnmands necessary for groimg modules

Firmware sectiorrontains informatiorto performa firmwareupdate

1 Maintenance sectiorontains informatiorto initiate System Reset

=A =4 =4 =4

To access the ISOCOMWVEDbTO00] open the web browser and type thidP 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)
T Rack section
9 Module section
9 Firmware section
I Maintenance section
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