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XP Power

Industrial / IT & Medical Approvals

fleXPower Series

° Configurable For Fast Time To Market
° Semi F47 Compliant
° Flexible Series & Parallel Capability
p A ° -20 °C Operation
| ° Extra Power Available At High Line
S . 6 Power Platforms

° Fully Featured Signal Set
° Isolated Signals with Reverse logic Option
° Meets EN60601-1-2 & EN61204-3 For EMC
° FMEA Available
° Optional Fan Speed Control

The fleXPower series is a range of modular power supplies which can be configured into a bespoke solution for quick delivery of samples,
prototypes and low volume production.

The range consists of 8 power platforms ranging from 400W to 2400W and 14 modules ranging from 3.3V at 66W to 60V at 750W. The
modules can be placed in series or in parallel to give a single output at the chassis rating. Modules of unlike power can be paralleled and will
current share within 10%.

Signals are floating and allow for configuration as active low or active high and include AC OK, global DC OK, module DC OK and current
monitor. There is a global inhibit signal which can alternatively be configured as a global enable.

fleXPower consists of a chassis of the required power level in which there are 10 slots in versions rated up to 700W, 12 slots for the 900W
version, 14 slots for the 1000W version and 16 slots in the 1500 W version. An extra 200W of power is available from X4, X5, X7, X9 & X10
chassis at high line and an extra 1000 W is available from the X15 chassis at high line.

fleXPower chassis can be specified as industrial or medical types. Industrial versions have EN62368 and UL62368 approvals and also mest
the requirements of EN61010. Medical versions are approved to EN60601-1 and UL60601-1 and also meet the EMC requirements specified
in UL60601-1-2 2nd Edition.
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Input Characteristics - X7 Models

Characteristic Minimum Maximum  Units

Notes & Conditions

Format Voltage Frequency

Typical

Input Voltage AC 85 264 VAC
Input Voltage DC 120 370 VDC
Input Frequency 47 63 Hz 1400 Hz operation. See note 1.
115V 50 Hz 1.00 See Harmonics Graph 1
Single 115V 400 Hz 0.97 See Harmonics Graph 3
230V 50 Hz 0.98 See Harmonics Graph 2
Power Factor 230V 400 Hz 0.72 See Harmonics Graph 4
115V 50 Hz 0.99 See Harmonics Graph 5
DD 115V 400 Hz 0.97 See Harmonics Graph 7
230V 50 Hz 0.98 See Harmonics Graph 6
230V 400 Hz 0.71 See Harmonics Graph 8
Single 115V 0.211 A
Input Current, 230V 0.278 A
No Load DD 115V 0.422 A
230V 0.556 A
Single 115V 7.57 9.33 A 5.33 A for X4, 6.67 A for X5
Input Current, 230V 3.77 4.67 A [2.67 Afor X4, 3.33 A for X5
Full Load DD 115V 15.14 18.66 A [10.66 A for X4DD, 13.33 A for X5DD
230V 7.54 5.34 A |5.33 A for X4DD, 6.66 A for X5DD
Single 115V 6.6 20 A
Inrush Current 230V 11.0 20 A |264 VAC
DD 115V 13.2 40 A
230V 22.0 40 A |264 VAC
Single 115V 205 pA (50 Hz
Leakage Current 230V 370 1500 pA (50 Hz, 200 pA max. for XM
oD 115V 410 pA |50 Hz
230V 740 3000 A |50 Hz, 400 pA max. for XM
Input Protection T12A / 250V internal fuse in line and neutral

1. Class A harmonic current levels, leakage current levels are exceeded.
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Plot 1. Inrush Current for X7 at 115 VAC
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Plot 2. Inrush Current for X7 at 230 VAC
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Input Characteristics - X9 Models

Characteristic  Format Voltage Frequency  Minimum Typical Maximum Notes & Conditions
Input Voltage AC 85 264 VAC
Input Voltage DC 120 370 VDC
Input Frequency 47 63 Hz  |400 Hz operation. See note 1.
115V 50 Hz 1.00 See Harmonics Graph 9
Single 115V 400 Hz 0.97 See Harmonics Graph 11
230V 50 Hz 0.98 See Harmonics Graph 10
Power Factor 230V 400 Hz 0.73 See Harmonics Graph 12
115V 50 Hz 0.99 See Harmonics Graph 13
oD 115V 400 Hz 0.97 See Harmonics Graph 15
230V 50 Hz 0.98 See Harmonics Graph 14
230V 400 Hz 0.72 See Harmonics Graph 16
Single 115V 0.265 A
Input Current, 230V 0.367 A
No Load DD 115V 0.530 A
230V 0.734 A
Single 115V 9.95 12.00 A
Input Current, 230V 4.89 6.00 A
Full Load DD 115V 19.90 24.00 A
230V 9.78 12.00 A
Single 115V 10.0 40 A |See Plot 3
Inrush Current 230V 14.0 40 A |264 VAC. See Plot 4
oD 115V 20.0 80 A
230V 28.0 80 A |264 VAC
Single 115V 252 pA (50 Hz
Leakage Current 230V 512 1500 pA |50 Hz, 200 pA max. for XM
DD 115V 504 pA |50 Hz
230V 1024 3000 pA |50 Hz, 400 pA max. for XM
Input Protection T15A / 250V internal fuse in line and neutral

1. Class A harmonic current levels, leakage current levels are exceeded.
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Plot 3. Inrush current for X9 at 115 VAC Plot 4. Inrush current for X9 at 230 VAC
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Input Characteristics - X10 Models

Characteristic  Format Voltage Frequency  Minimum Typical Maximum  Units Notes & Conditions
Input Voltage AC 85 264 VAC
Input Voltage DC 120 370 VDC
Input Frequency 47 63 Hz  |400 Hz operation. See note 1.
115V 50 Hz 1.00 See Harmonics Graph 17
Single 115V 400 Hz 0.97 See Harmonics Graph 19
230V 50 Hz 0.98 See Harmonics Graph 18
Power Factor 230V 400 Hz 0.73 See Harmonics Graph 20
115V 50 Hz 0.99 See Harmonics Graph 21
DD 115V 400 Hz 0.97 See Harmonics Graph 23
230V 50 Hz 0.98 See Harmonics Graph 22
230V 400 Hz 0.72 See Harmonics Graph 24
Single 115V 0.265 A
Input Current, 230V 0.367 A
No Load DD 115V 0.530 A
230V 0.734 A
Single 115V 9.95 13.30 A
Input Current, 230V 4.89 6.67 A
Full Load DD 115V 19.90 26.6 A
230V 9.78 13.3 A
Single 115V 10.0 40 A [See Plot 5
Inrush Current 230V 14.0 40 A |264 VAC. See Plot 6
DD 115V 20.0 80 A
230V 28.0 80 A 264 VAC
Single 115V 142 pA (50 Hz
Leakage Current 230V 281 1500 pA |50 Hz, 200 pA max. for XM
DD 115V 284 pA |50 Hz
230V 562 3000 pA (50 Hz, 400 pA max. for XM
Input Protection T20A / 250V internal fuse in line and neutral

1. Class A harmonic current levels, leakage current levels are exceeded.
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Plot 5. Inrush current for X10 at 115 VAC Plot 6. Inrush current for X10 at 230 VAC
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Input Characteristics - X15 Models

Characteristic Voltage  Frequency Minimum Typical Maximum Notes & Conditions
Input Voltage AC 85 264 VAC
Input Voltage DC 120 370 VDC
Input Frequency 47 63 Hz  |400 Hz operation. See note 1.
Power Factor 120V 60 Hz 0.997 See Harmonics Graph 27
230V 60 Hz 0.980 See Harmonics Graph 28
Input Current, 115V 0.750 A
No Load 230V 0.700 A
Input Current, 115V 16.31 A
Full Load 230V 12.89 A
Inrush Current 115V 16.50 40 A |See Plot 7
230V 28.00 40 A |264 VAC. See Plot 8
Input Protection T30A / 250V internal fuse in line and neutral

1. Class A harmonic current levels, leakage current levels are exceeded.
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Plot 7. Inrush current for X15 at 115 VAC Plot 8. Inrush current for X15 at 230 VAC
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Output Characteristics

Characteristic Minimum Typical Maximum Notes & Conditions
Voltage 2 60 VDC |See modules table
Initial Set Accuracy 0.13%
Voltage Adjustment +10 % +6 min for 3.3 V output
Voltage Programming +6 % -6% apply 0V, +6% apply 5 V to VProg pin
No minimum load required for 2, 3 or 4 slot single output modules
Minimum Load 0 A and 6 x dual output modules. 2 slot 5 x dual output modules require
10% load on V1 to meet specified regulation on V2
Start Up Delay 1.6 2 S To 90% of nominal output. See Plot 9
Start Up Delay from ROF 3 ms
Start Up Rise Time 37.5 ms |See Plot 10
Hold Up Time X7 20 33.5 ms  |For X7 with full load.
Hold Up Time X7 high line 20 24.35 ms  |[For X7 with 900 W load, high line.
Hold Up Time X9 20 37.5 ms  |For X9 with full load.
Hold Up Time X9 high line 20 30.7 ms  |For X9 with 1100 W load, high line.
Hold Up Time X4 20 67.0 ms  |[For X4 with full load.
Hold Up Time X5 20 51.0 ms  [For X5 with full load.
Hold Up Time X10 20 45.2 ms  |For X10 with full load.
Hold Up Time X10 high line 20 44.2 ms  |For X10 with 1200 W load
Hold Up Time X15 16 44.8 ms  |For X15 with full load.
Hold Up Time X15 high line 16 22.7 ms  |For X15 with 2500 W load
Line Regulation 0.01 0.1 %
Load Regulation 1 %
Transient Response 0.7 +2 %  [50-100% load change, recovery time 300 us
20 MHz BW, 150 MHz BW typical 0.2% 48 V output. 6E module has
Ripple & Noise 0.1 1.0 % gfzozmax on V1 and V2, 6N module has 1.5% max on V1 and 3% max
Over Voltage Protection 115 125 130 %  |140% max for 6E and 6N modules.
110 140 2x, 3x and 4x modules
Overload Protection 110 150 % 1x modules
110 150 V1 and 110-200% on V2 of 5x modules
110 200 V1 and V2 of 6x modules
Overtemperature Protection 115 °C  |Measured Internally, Auto Resetting
Short Circuit Protection Continuous auto-resetting
Temperature Coefficient 0.038 % / °C
Parallel Connections Via single wire parallel. Dissimilar powers will share within 10%.
Housekeeping Voltage 5 V/1 A from each chassis

Plot 9. Start Up Delay Plot 10. Start Up Rise Time
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Isolation
Characteristic Minimum Typical Maximum Notes & Conditions
Input to Output 4000 VAC
Input to Ground 1500 VAC
QOutput to Ground 250 VDC

Environmental

Characteristic Minimum Typical Maximum Units Notes & Conditions
Operating Temperature -20 +70 °C Full power to +50 °C, 50% power at +70 °C, -20 °C startup only]
Reverse Fan Operating Temperature -20 +60 °C Full power to +40 °C, 50% power at +60 °C, -20 °C startup only}
Operating Humidity 5 95 % RH |Non-condensing
Storage Temperature -40 +85 °C
Operating Altitude 3000m/4000m m Medical/ITE
Shock MIL STD-810 Method 516.4 Procedure 1, 30G, half sine, 6 axes
Vibration MIL STD-810 Method 514.4 Procedure 1, 1 G rms, 5-500 Hz, 3 axes
General
Characteristic Minimum Typical Maximum i Notes & Conditions
PFC Switching Frequency 65 kHz Housekeeping supply 130 kHz typical
Module Switching Frequency 200 kHz
Weight X7 Chassis 2.75 (1250) Ibs (g)
Weight X9 Chassis 3.3 (1500) Ibs (9)
Weight X10 Chassis 4.0 (1800) Ibs (g)
Weight X15 Chassis 8.0 (3636) Ibs (g)
Weight 2X Module 0.48 (218) Ibs (g)
Weight 3X Module 0.74 (335) Ibs (g)
Weight 4X Module 0.95 (431) Ibs (g)
Power Density X4 3.2 W /in®
Power Density X5 4.0 W /in®
Power Density X7 5.6 W /in®
Power Density X9 6.0 W /in®
Power Density X10, X15 5.7 W /in®
Efficiency 83.5% See graphs page 20
Reliability
Designation 25 °C 40 °C Units Notes & Conditions
2D 1,211,340 735,321 Hours
2J 1,221,690 736,597 Hours
2 Slot Modules 2P 1,158,754 697,325 Hours
2R 895,129 532,978 Hours
2W 1,160,350 699,271 Hours
5X 748588 521,751 Hours | MTBF calculation assumptions:
3C 1,160,350 707,221 Hours
3D 1,196,651 728,751 Hours | 1) All SMD resistors are considered 10K.
3J 1,321,184 740,414 Hours | 2) Quality level is Lower( hermetically ) for transistor and diode by
3 Slot Modules 3L 1,207,620 730,995 Hours default unless higher quality is mentioned.
3P 1,205,278 729,020 Hours 3) Non-ER' is used in quality level of capacitor and resistor during
3Q 1,210,351 731,751 Hours the calculation.
3R 569,600 382,000 Hours 4) Commercial' is used in quality level of IC and Relay during the
3U 1,198,520 725,096 Hours calculation.
3W 1,192,223 720,847 Hours 5) Special correction factor as 0.01 was used in Q1 and Q2 of the
Z Slot Modules | Al modules 460,029 327,176 Hours X7,X9 due to the improper module of the software.
Y4 843.674 507,459 Hours 6) Fans are not considered during the calculation.
X5 843,674 507,459 Hours
Chassis X7 599,009 320,296 Hours
X9 559,615 336,507 Hours
X10 527,132 316,918 Hours
X15 181,127 126,133 Hours
To calculate the MTBF of your configuration, select the individual MTBF M‘IjBF = M‘IjBF1 + M‘IjBFZ ——————————————— + m

for each modules and use the calculation below to derive total MTBF. TOTAL
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Safety Approvals
Safety Agency Safety Standard Category
CB Report IEC60950-1:2005 Ed 2 / IEC62368-1:2014 Information Technology
P IEC60601-1 Ed 3 Including Risk Management Medical (XM Models)

UL UL 62368-1 & CAN/CSA C22.2 No. 62368-1-14 Information Technology

UL File # E146893, ANSI/AAMI ES 60601-1:2005 & CSA C22.2 No. 60601-1:08 | Medical (XM Models)
EN EN62368-1:2014/A11:2017 Information Technology

EN60601-1:2006 Medical (XM Models)
CE Meets all applicable directives
UKCA Meets all applicable legislation

Means of Protection Category

Primary to Secondary 2 x MOPP (Means of Patient Protection)
Primary to Earth 1 x MOPP (Means of Patient Protection) IFCE0601-1 Ed 3

Equipment Protection Class  Safety Standard Notes & Conditions

See safety agency conditions of

Class | IEC60950-1:2005 Ed 2 / IEC62368-1:2014 & IEC60601-1 Ed 3 acceptability for details

Electromagnetic Compatibility - Immunity

Phenomenon Standard Test Level Criteria Notes & Conditions
ESD EN61000-4-2 4 A
EFT EN61000-4-4 3 A
Radiated EN61000-4-3 10 V/m A
Surges EN61000-4-5 3 A
Conducted EN61000-4-6 10 V/m A
70% Ut A For 10 ms, 100% load
Dips and Interruptions EN61000-4-11 40% Ut B For 100 ms, 100% load
0% Ut B For 5000 ms, 100% load
70% Ut A For 500 ms, Medical, 100% load
. o, EN61000-4-11 40% Ut A For 100 ms, Medical, 60% load
Dips and Interruptions (Medical) 0% Ut A For 10 ms, Medical, 100% load
0% Ut B For 5000 ms, Medical, 100% load

Complies with EN60601-1-2 for medical equipment, and EN61204-3 for IT equipment. *(EN60601-1-2 available as option)

Electromagnetic Compatibility - Emissions

Phenomenon Standard Test Level Criteria Notes & Conditions
Conducted (X models) EN55032 Class B

Conducted (XM models) EN55011 Class A

Radiated EN55032 Class A

Harmonic Currents EN61000-3-2 Class A

\oltage Fluctuations EN61000-3-3

Complies with EN60601-1-2 for medical equipment, and EN61204-3 for IT equipment.

Conducted Emissions

15 1 10 30

Limit #1: 55022bav  Limit #2: 55022bgp  Dietectar: Peak, Average
flespower 7-31302d halfload 1 1165 v2 414 v3 11 Peak and average emissions for X7-3L3Q2D configuration against Class B limits




xppower.com p(d

Configuration - Model Number Construction

The fleXPower range allows for simple configuration of a custom modular power supply with up to twenty outputs. The chassis consists of either ten,
twelve or fourteen slots, and modules are either two, three or four slots wide. Please refer to next page for specific X15 configuration information.

CHASSIS OUTPUT MODULES 1-5 (1-6: 900 W chassis/ 1-7: 1000 W chassis) OPTIONS
MOD.1 MOD.2 MOD.3 MOD.4 MOD.5 MOD.6 MOD.7
XX K| - - [PIP|IS|S|+]+
Vinput gle Outp odule Voltage ent Rating Parallel Optio ode
Model Sector 115V 230V Slots oltage € : Power  Pp 0 ode ode Descriptio
Pnom = Ppk* Pnom Ppk* 3.3V|20.0A| n/a 66 W | n/a 2 1C 00 No parallel required
X4 |Industrial | 400 W| 800 W| 600 W[1200 W 38VI400A] nfa |182W] na | 2 20 12 Modules 1 & 2
xva | Medi 3.3V|[60.0A| n/a 198 W | n/a 3 3C 13 Modules 1 to 3
edical | 400 W| 800 W| 600 W|1200 W| 10 5.0V|20.0A v; T00W Y 5 D
‘ . . n/a n/a 14 Modules 1 to 4
X5 [ Industrial | 500 W| 800 W| 700 W[1200 W| 10 50VI200AT na 200w wa | 2 2D > e
XM5 | Medical | 500 W| 800 W| 700 W[1200W| 10 50VI60.0Al na |300W | 3 3D odules
a a 24 Modules 2 to 4
X7 |Industrial | 700 W| 800 W| 900 W|1200 W| 10 12.0V|8.50A| n/a 102W | n/a 2 1J o5 Modules 2 to 5
XM7 | Medical | 700 W| 800 W| 900 W|1200 W| 10 12.0V| 170A| n/a 204 W | n/a 2 2J 32 Modules 3 & 2
X9 |Industrial | 900 W| 1100 W[ 1100 W[1500 W| 12 12.0V|25.0A] n/a [300W| n/a 3 3J 35 Modules 3105
XM9 | Medical | 900 W[ 1100 W[ 1100 W[1500 W[ 12 12.0VI625A| n/a |750W | n/a | 4 4J 0 Vodules 122 384
X10 | Industrial [1000 W| 1300 W[1200 W|1600 W| 14 128& jfgﬁ ”;a ;?gw ”ja ; ;t ’
- . . n/a n/a
XM10 Medlc?I 1000 W|1300 W[ 1200 W|1600 W| 14 5.0V 200A a 300W | 1a 3 a0 Series Option Codes
X15 Indus.trlal 1500 W| 1500 W|2500 W|2500 W| 20 15.0VI500A| 1/a 750W | n/a 2 a0 Description
XM15 | Medical | 1500 W| 1500 W|2500 W|2500 W| 20 240V[5.00A| n/a |120W[ n/a | 2 1P No series required
Note: Peak power available for 10 seconds with 35% duty 240V|10.5A| n/a |252W| n/a 2 2P Modules 1 & 2
cycle. 240V| 170A| n/a |408W | n/a 3 3P Modules 1 to 3
Step 1 240V[315A| n/a |750W | n/a | 4 P Modules 2 & 3
24.0V|5.00A| 10.0A | 120W | 240 W 2 1R
To configure your fleXPower unit, select the required 220V 105 A 21.0A [252W [ 50a W | 2 SR Modules 2 to 4
output power and application type. fleXPower chassis 5 4'0\/ 17'0 Al 3 4'0 ATaoswWlsiew ! 3 IR0 40 Modules 1 &2, 3 & 4
are available in five industrial and five medical power . : .
formats. detailed above. 28.0V|450A| n/a 126 W | n/a 2 1Q .
' : 280V[9.00A| n/a |252W | n/a | 2 2Q Other Option Codes
Step 2 28.0V[14.0A| n/a [392W | n/a 3 3Q Code Description
FleXPower can accommodate up to seven modules, 28.0V|26.8A| n/a |[750W | n/a 4 4Q Reverse Air
resulting in an extensive range of output combinations. 36.0V|350A| n/a | 126W| n/a 2 1U 02 | Global Enable - Logic 1
However, as all modules are designed to fit across either 36.0V| 700A| n/a |252W | n/a 5 20 03 Option 01 & 02
2_, 3 or 4 slots in the ch_aSS|s, configuration is very 360V 110Al na |396W | n/a 3 30 04 | Global DC OK - Logic 1
S|mple. Select the approprlate modules for your qutput 36.0VI21.0Al na | 750W 1| n/a 7 20 05 Option 01 & 04
requirements, ensuring that all modules will fit in the .
. . . 42.0V|9.05 A n/a 400 W n/a 3 3V 06 Option 02 & 04
chassis. X4, X5 and X7 chassis have the capacity to 280V 250A wa 120w na 5 W p
accept up to two 4 series modules. X9 and X10 chassis 48. oV 5'20 Al s 2wl a 5 W 07 Option 01, 02 & 04
will accept up to three 4 series modules, and X15 48.0V 8'50 A 7 08 W v 3 W 08 Global AC OK - Logic 1
chassis will accept up to 4 series modules, max of 2 : : na n/a 09 Option 01 & 08
each per bay. First, insert 4 series modules, ordered 480VI157A| na |750W] nfa | 4 AW 10 Option 02 & 08
lowest voltage to highest. Next in order, insert 3 series 600V|2.00A| n/a |120W| n/a 2 1Y 1 Option 01, 02 & 08
modules, ordered by the lowest voltage for same 60.0V|420A| n/a [252W | n/a 2 2Y = Oniion (’) 1508
module width. Follow with 2 series single output, lowest 60.0V| 700A| n/a |420W | n/a 3 3Y P
voltage to highest voltage, then 5 series multi-output, 60.0V|[125A| n/a |750W | n/a 4 ay 13 Optfon 01, 04 & 08
ordered alphabetically a-z. Then 1 series, single output 1. Peak power available for 10 seconds with 35% duty cycle, 14 o’,’t'c’” 02, 04 & 08
modules, lowest voltage to highest if peak power rating is exceeded output may latch, recycle 15 Option 01, 02, 04 & 08
input to reset. 16 Fan Speed Control
Step 3 17 Option 01 & 16
Add any required options. These are grouped into three Dual Output - Module Voltage/Current Rating P -
types; parallel options, series options and other options. Output 1 Output 2 18 Option 02 & 16
The standard signal set for each chassis includes Voltage Current Voltage Current Slots  Code 19 Option 04 & 16
Global Inhibit, Global DC OK and Global AC OK, each 50V | 10.0 A 50V | 10.0 A 2 20 Option 08 & 16
having logic 0 operation. Optionally a logic 1 operating 50V | 100A 33V | 100A 5 5B 21 Option 01, 02 & 16
version of each is available along with reverse air flow. 50V 1 100A 1 120V 80A > o)) 22 Option 01, 04 & 16
Also available is a fan speed control card option, which 150V 80A | 150V 60A 5 5E 53 Option 01, 08 & 16
is available separately or combined with previously 1 5lov 8.0 AT 5.0V 6'0 y 5 e 2 Option 02’ RD
listed options. 150V | 80A | 120V | 80A| 2 5F 5 Option 02, 08 & 16
Example 12.0V | 10.0A 50V | 10.0A 2 5G 26 Option 04, 08 & 16
12.0V | 10.0A | 33V | 100A| 2 5H 57 | Option 01, 02, 04 & 16
X7-3C3L2C-002316 [veorzoimor s [ o ot ooz e
Leave blank if no options are required 150\/ 100 A 33V 100 A 2 5L 29 Option 021 04, 08 & 16
X7 - 700 W industrial chassis, module slots available. 15'0\/ 10'0 A 2'0\/ 10'0 A 5 M 30 |[Option 01, 02, 04, 08 & 16
3C- 3.3V @ 60.0 A. Three slot width module. . - . - Note: F d options 16-30 will
240V 0A oV | 100A 2 N ote: Fancard options wi
3L - 15.0V @ 20.0 A. Three slot width module. 54 8\/ g 8 A g gv 18 8 A 5 ZN* occupy 2 slots.
2C- 3.3V @ 40.0 A. Two slot width module. - . - . ) '
00 - No parallel option. 240V | 6.0A 3.3V | 100A 2 5P Note: All options also applicable to
23 - Modules 2 and 3 in series to give 18.3V @ 20.0 A. 240V | 60A] 20V ] 100A| 2 5Q X15
16 - Fan speed control card. *No minimum load needed on output 1 for regulation
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X15 Configuration Rules

CHASSIS TOP BAY OPTIONS
MOD.1 MOD.2 MOD.3 MOD.4 MOD.5
- - Leave blank if no options are required
BOTTOM BAY OPTIONS

MOD.2 MOD.3 MOD.4 MOD.5

- Leave blank if no options are required

e Configuration for X15 is Chassis - Top Bay - Options

Bottom Bay - Options

* Modules for each bay are configured same as X4, X5, X7, X10.

e Maximum 1250W for each bay, power to be evenly distributed between top and bottom bays.

e Option codes within each bay is the same as X4 to X10.

e Fan control card mounts on bottom bay standard. For other mount location contact sales.

¢ 1st and 2nd digits = parallel like voltages, including vertical parallel.

¢ 3rd and 4th digits = series option designation.

e 5th and 6th digits = other option codes. (5th and 6th digits fan card options 16 to 30 is called out for one bay only, either top or bottom).

Vertical Parallel Option Codes

Code Description

61 Parallel module 1 to module 1 top and bottom

62 Parallel module 2 to module 2 top and bottom

63 Parallel module 3 to module 3 top and bottom

64 Parallel module 4 to module 4 top and bottom

65 Parallel module 5 to module 5 top and bottom

91 Parallel module 1 to module 1 top and bottom, plus parallel code 12 top bay

92 Parallel module 1 to module 1 top and bottom, plus parallel code 12 top & 12 bottom bay
93 Parallel module 1 to module 1 top and bottom, plus parallel code 13 top & 12 bottom bay
94 Parallel module 2 to module 2 top and bottom, plus parallel code 23 top bay

95 Parallel module 2 to module 2 top and bottom, plus parallel code 23 top & 23 bottom bay
96 Parallel module 2 to module 2 top and bottom, plus parallel code 24 top & 24 bottom bay
97 Parallel module 3 to module 3 top and bottom, plus parallel code 34 top bay

98 Parallel module 3 to module 3 top and bottom, plus parallel code 34 top & 34 bottom bay

Notes

1. All information and options described on the previous page are also valid for x15, including options codes as listed.

10
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Example 1

X15-3D2D2P5J-91
3D2D2W-120016

Front End & Top Bay & Options

X15 - 2500 W industrial chassis, 20 module slots
configured as 2 bays of 10 slots each.

-5V @ 200A, 24V @ 10.5A, 48V @ 5.2A, 12V @ 10A, 2V @ 10A, with fan speed control

X15-3D2D2P5J-91

3D

- 5.0V @ 60.0 A. Three slot width module.

2D

- 5.0V @ 40.0 A. Two slot width module.

2P - 24V @ 10.5 A. Two slot width module.

5J -12V@10.0 A, 2V @ 10.0 A. Two slot width module.

91 - Vertical parallel module 1 top bay to module 1 bottom bay

plus parallel modules 1 and 2 top bay

Bottom Bay & Options

3D - 5.0V @ 60.0 A. Three slot width module

3D2D2W-120016

2D - 5.0V @ 40.0 A. Two slot width module

2W

- 48V @ 5.2 A. Two slot width module

12 - Parallel modules 1 and 2, bottom bay

00 -

No series option

16 -

Fan speed control card

th HeXP
’ ) @ ONVEls
A X15-3D2D2P5J-91/3D2D2W-120016
——
MODULE LOGIC CONNECTOR MODULE LOGIC CONNECTOR
INPUT J2 LOGIC CONNECTOR DUAL OUTPUT SINGLE OUTPUT
1 GL INH- 6 GL ACOK C 1 +SENSE V1 6 +INHIBIT 1 +SENSE V1 6 +INHIBIT
2GL INH+ 75vsB 2 -SENSE V1 7 -INHIBIT 2 -SENSE V1 7 -INHIBIT
3GL DCOK E 85V SBRTN 3 NOT USED 8 +DCOK 3 V_PROG 8 +DCOK
4GL DCOK C 9 INH SUM 4 I_SHARE 9 -DCOK 4 I SHARE 9 -DCOK
5GL ACOK E 10-vee 5 +SENSEV2 10 -SENSE V2 5 NOT USED 10 NOT USED
5J 2P 2D 3D
12V/10.0A 24V/10.5A 5.0V/40.0A 5.0V/60.0A
2V/10.0A 5V / 200A

48V/5.2A

5.0V/40.0A

3D
5.0V/60.0A

11
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Example 2

-5V @ 160A, 5V @ 40A, 48V @ 5.2A, 12V@ 10A, 2V @ 10A, with fan speed control

X15-3D2D5J-61
3D2D2W-120016

Front End & Top Bay & Options

X15 - 2500 W industrial chassis, 20 module slots
configured as 2 bays of 10 slots each.

X15-3D2D5J-61

3D - 5.0V @ 60.0 A. Three slot width module.

2D - 5.0V @ 40.0 A. Two slot width module.

5J -12V@10.0 A, 2V @ 10.0 A. Two slot width dual output module.

61 - Vertical parallel module 1 top bay to module 1 bottom bay

Bottom Bay & Options

3D - 5.0V @ 60.0 A. Three slot width module

3D2D2W-120016

2D - 5.0V @ 40.0 A. Two slot width module

2W - 48V @ 5.2 A. Two slot width module

12 - Parallel modules 1 and 2, bottom bay

00 - No series option

16 - Fan speed control card

th HeXIP
’ { ) @ ON\VEls
A X15-3D2D5J-61/3D2D2W-120016
——
MODULE LOGIC CONNECTOR MODULE LOGIC CONNECTOR
INPUT J2 LOGIC CONNECTOR DUAL OUTPUT SINGLE OUTPUT
1 GL INF- 6 GL ACOK C 1 +SENSE V1 6 +INHIBIT 1 +SENSE V1 6 +INHIBIT
2GL INH+ 75vsB 2 -SENSE V1 7 -INHIBIT 2 -SENSE V1 7 -INHIBIT
3GL DCOK E 85V SBRTN 3 NOT USED 8 +DCOK 3 V_PROG 8 +DCOK
4GL DCOK C 9 INH SUM 4 I_SHARE 9 -DCOK 4 I SHARE 9 -DCOK
5GL ACOK E 10-vee 5 +SENSEV2 10 -SENSE V2 5 NOT USED 10 NOT USED
5J 2D 3D
12.0V/10.0A 5.0V/40.0A 5.0V/60.0A
2.0V/10.0A 5V /160A
1 +
9
1
+
9
1
2D 3D
48V/5.2A 5.0V/40.0A 5.0V/60.0A

12
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Signals
Global AC OK/Power Fail

Global AC OK is an open collector signal providing a minimum of 5 ms
warning of loss of output regulation. The signal is fully isolated and the
collector and emitter must be connected externally.

Maximum sink current 2 mA, maximum voltage 20 V.
On dual output module, DC OK monitors V1 output only.

POWER SUPPLY

5V Standby
 Fin7 3300R
I

| AC OK Collector
Pin 6

|

1 Standard Logic 0

1 Transistor On (<0.8 V): AC OK

1 Transistor Off (>4.5 V): AC NOT OK

I AC OK Emitter
1 Pin5

av%
a%
Optional Logic 1

Transistor Off (>4.5 V): AC OK
Transistor On (<0.8 V): AC NOT OK

(0,
1

5V Standby
Return Pin 8

Chassis J2 Logic Connector

Global Inhibit

Global Inhibit is an isolated control signal which can turn the power
supply off by supplying 2 to 5mA into the pin. Global Enable option
available, see ‘Other Option Codes’ table.

800R
— POWER SUPPLY
— 5V Standby
| Pin7
T 2-5 mA | 100R
Global Inhibit
Pin2 |
Standard Logic 0 | A
0V or Floating: Power Supply On | %

2-5 mA: Power Supply Off

Global Inhibit
Optional Logic 1 Return Pin 1
2-5 mA: Power Supply On

ing: |
0V or Floating: Power Supply Off | 5V Standby

Return Pin 8

| Chassis J2 Logic Connector

Module DC OK

Module DC OK is a nominal “ON” floating collector and emitter
transistor of an optocoupler, which provides a warning of the loss of
output regulation on the main output of the module.

Maximum sink current 2 mA, maximum voltage 20 V.

POWER SUPPLY 1
3300R

Module DC OK
I Collector Pin 8

I
A% |
AN |
Transistor On (<0.8 V): DC OK

: Module DC OK Transistor Off (>4.5 V): DC NOT OK

Emitter Pin 9

ov

Global DC OK

Global DC OK is an open collector signal providing warning that the
output voltage has fallen below 90% of nominal. The signal is fully
isolated and the collector and emitter must be connected externally.

Maximum sink current 2 mA, maximum voltage 20 V.
On dual output module, DC OK monitors V1 output only.

POWER SUPPLY
\ 5V Standby
 Fin7 3300R
I

DC OK Collector

| Pin 4

AN 1 Standard Logic 0

A 1 Transistor On (<0.8 V): DC OK
1 Transistor Off (>4.5 V): DC NOT OK
! DC OK Emitter

Optional Logic 1
Transistor Off (>4.5 V): DC OK
Transistor On (<0.8 V): DC NOT OK

IPin3

's v Standby
Return Pin 8

Chassis J2 Logic Connector

Fan Fail

When fan speed control fitted (option 16).
Open connector signal warns of any fan failure.
Note: Can use 5V standby for 5V EXT.

5V EXT.
POWER SUPPLY ¢
3300R

Open Collector
Transistor On : Fan Fail
Transistor Off : Fan OK

Fan Card J1

Module Inhibit
Module Inhibit signal is an isolated control signal which can turn the
module off by supplying 2 to 5 mA into the pin.

+5V | POWER SUPPLY
o |
2-5mA |
| 1K Ohm
Module Inhibit

Pin6 |

0V or Floating: Module On I /\/\;
2-5 mA: Module Off |
|

Module Inhibit
Return Pin 7

| Module Logic Connector

oV

13
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Current Share

Connecting pins 2 and 4 of like voltage modules (4 maximum) within the
same chassis or separate chassis will force the current to share between
the outputs. Different slot width modules can share.

Module Mechanical Details

Single Output
2 Slot Modules

M4-0.7 THD

OUTPUT HARDWARE
TORQUE: 12-14 IN-LB
(0.138-0.161 KG-M)

0.435

(11.05)
045
(11.4)
[N _\\ I
@5
0.60
(15.2) i
T q] @ H| voLtace
ADJUST
N g
31.78) ok
0.54 oo
l (18.7) Q]:
uil /)

—

Single Output: Module Logic Connector Pinouts

Module 1

Module 2 Module 4

2 Slot Modules

3 Slot Modules

4 Slot Modules

(1R/2R Peak) (3R Peak)
M4-0.7 THD
OUTPUT HARDWARE  0.60
0.60
—e| 060 W (15.2) __045 TORQUE: 12-14 IN-LB  (15.2)
(15.37) M4-0.7 THD (11.4) (0.138-0.161 KG-M)
$ OUTPUT HARDWARE
M4-0.7 THD 0 TN oss TORQUE: 12-14 IN-LB [T Y o5 I - - i
OUTPUT HARDWARE - (0.138-0.161 KG-M) = (11.4) = H
TORQUE: 12-14 IN-LB (1.4 @ il { @g’ 5
(0.138-0.161 KG-M) % 050 060 jI U
N (15.2) - (152) =¥
+ N VOLTAGE — @ VOLTAGE @ b | b~ VOLTAGE
. / ADJUST Y ADJUST i HET| Apwust
¥|
rd 1.25 °2 e
P o [y g
o 0.225* offt R ]
==l 1 5.7) ot H
il CIN— - || ="
= i o /) | —
0.425
(10.65) ?1'3_2‘,5 0.425

(10.8)

Notes

1. All dimensions in inches (mm).
Tolerance: x.xx = +0.02 (+0.50),

xxxx = +£0.01 (+0.25)

3. Mating plug: JST p/n PHDR-10VS.
4. Contact: 26-22 AWG JST p/n SPHD-001T-
PO.5.

2. Weight: 2 / 2R Slot : 0.48 Ib (218 g) approx,

3 Slot : 0.74 Ib (335 g) approx.

Function Pin Function
1 Sense + 6 Inhibit
2 Sense - 7 | Module Inhibit Return
3 V Prog 8 DC OK Collector
4 | Share 9 DC OK Emitter
5 Not used 10 Not used

4 Slot: 0.95 Ib (431 g) approx.

Dual Output
2 Slot Modules

0.480
(12.19)

Fan Speed Control Module
2 Slot Module

Controls speed of fan(s) depending on output load and thermal environment
of the power supply. Also provides warning of any fan failure.

0.312

OUTPUT TERMINAL BLOCK

6-32 HARDWARE 0.325 CTR
¥ TORQUE: 9-10 IN-LB
(0.104-0.115 KG-M)

4 VOLTAGE
ADJUST (V1)

VOLTAGE
/ ADJUST (v2)

AN

——

0.691
(17.55)

Notes

1. All dimensions in inches (mm).
Tolerance: x.xx = £0.02 (x0.50), x.xxx = +0.01 (+0.25)
2. Weight: 0.48 Ib (218 g) approx.
3. Mating plug: JST p/n PHDR-10VS.
4. Contact: 26-22 AWG JST p/n SPHD-001T-P0.5.

Dual Output: Module Logic
Connector Pinouts
Function
V1 Sense +

Pin

V1 Sense -

Not used

Not used

V2 Sense +

Inhibit

Module Inhibit Return

DC OK Collector

O| | N|O| O | WIN| =

DC OK Emitter

-
o

V2 Sense -

[ (7.92)

Fan Speed Control Module
Connector Pinouts

Function
Fan Fail

Pin

Fan Fail

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

O| 0| N|O| O | WIN| =

Ground

Ground

-
o

Notes

1. All dimensions in inches (mm).

Tolerance: x.xx = £0.02 (x0.50), x.xxx = £0.01 (+0.25)
2. Mating plug: JST p/n PHDR-10VS.
3. Contact: 26-22 AWG JST p/n SPHD-001T-P0.5.
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Parallel Connection

MODULE 1

+

©)

MODULE 2

©)

@ -

LOGIC F%ug;enl Share

@ |-

—SENSE
+SENSE

Current Share || =
‘°S’ﬂ LOGIC

+

®

&3

+s/ \

S

+SENSE

=S

/
/

\+
\

—SENSE

LOAD

Series Connection

MODULE 1

MODULE 2

LOGIC

@

®

Use of DC OK Signal for Modules in Parallel or Series

Use of Module Inhibit for Modules in Parallel or Series

LOAD

:78 +DCOK (COL) —:
| MODULE 1 :
Lo |
| |

18 |
| |
MODULE2 |
B |

- —DCOK (EMI)

L _

MODULE 1 MODULE 2
=1 PIN #6 | +INHIBIT | PIN #6 =
LOGIC|E j| LOGIC
= PIN #7 | —INHIBIT | PIN #7 L=

15
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Mechanical Details
400 (600) @ Watt X4 & XM4 Chassis, 500 (700)® Watt X5 & XM5 Chassis, 700 (900)® Watt X7 & XM7 Chassis

10.00 (254.0) Weight: 2.75 Ib (1250 g) approx.
J2 INPUT 1.50 8.20 (208.3)
LOGIC CONNECTOR (38.1)
4X M4 X 0.7 THD
0.15 (3.8) MAX SCREW PENETRATION
i
0.75 = = L ]
(1e.1) — %/ 77777777777777777777777777 IS
| |
‘ I
i ! 5.00
3.50 | (127.0)
2% | AIRFLOW > |
I
\
‘ I
‘ \
\ & ;
. 49— E
18 fi. =
= = =
SHOWN WITH 2-SLOT-WIDTH
MODULE FOR REFERENCE
AC INPUT TERMINAL BLOCK ‘, (13'353) 8.20 (208.3)
M3.5 HARDWARE, :
TORQUE. 910 N-LB_ 1 ® ® J2 Input Logic
(0.104-0.115 KG-M) (13-1257) i i Connector Pinouts
2.50 { D *# Pin Function
(63.5) oy
| | 1 Global Inhibit Return
\ ‘ 2 Global Inhibit
3 Global DC OK Emitter
2X M4 X 0.7 THD, 0.11 (2.8) MAX - 4 | Global DC OK Collector
SCREW PENETRATION TYP 0.30 (7.6) MAX -
ON BOTH SIDES OF THE BEFORE ADDING 5 Global AC OK Emitter
POWER SUPPLY TERMINALS 6 | Global AC OK Collector
“ i 7 5V Standby
900 (1100) @ Watt X9 & XM9 Chassis 8 5V Standby Return
J2 INPUT 10.00 (254.0) 9 Not used
LOGIC CONNECTOR (13'852) i 820 (208.3) 10 Not used
4X M4 X 0.7 THD
7 | ‘ 0.11 (2.8) MAX SCREW PENETRATION
0.75 = / = 1 f——
(19.1) | |
— R ¢
| |
| |
| |
450 | | 6.00
(114.3) \ AIRFLOW > | | 524
| |
| |
1= | | !
S[@]w - e Rdi) 1@.1 BB
o — - ‘
—— I ] b
SHOWN WITH 2-SLOT-WIDTH
AC INPUT TERMINAL MODULE FOR REFERENCE
BLOCK M3.5 HARDWARE, 150
0.375 (9.52) CENTERS ) 8.20 (208.3)
TORQUE: 9-10 IN-LB )
(0.104-0.115 KG-M)
L } | Weight: 3.3 Ib (1500 g) approx.
(31‘ 7) \ \

A

Notes 2X M4 X 0.7 THD, 0.11 (2.8) MAX SCREW ™ 0.30 (7.6) MAX BEFORE
1. All dimensions in inches (mm). PENETRATION TYP ON BOTH SIDES OF ADDING TERMINALS
Tolerance: x.xx = +0.02 (x0.50), x.xxx = +0.01 (+0.25) THE POWER SUPPLY

2. Mating plug: JST p/n PHDR-10VS.
3. Contact: 26-22 AWG JST p/n SPHD-001T-P0.5.
4. High line only (180-264 VAC).
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Mechanical Details

1000 (1200) ® Watt X10 & XM10 Chassis

Weight: 4 Ib (1800 g) approx.

LOGIC CONNECTOR, TYP

/—VOLTAGE ADJUST, TYP

SHOWN WITH 2 SLOT AND 3 SLOT WIDTH

10.00
50 (254.0)
5V STANDBY AND L1 8.20
LOGIC CONNEGTOR @8.1) (208.3)
4X M4 X 0.7 THD
075 0.15 MAX SCREW PENETRATION
(19.1)
i
o2 1l
® E =y __F = 1
? (@) Q | J
@Q: :D | |
fo| ) | I
1 1
O =0 | AIRFLOW 5> |
Q ' 1
@@QD 0y f ! |
(177.8)
=2 | |
&l | |
e = , ,
s [@] O— —&
® Iel- 4 — = o
1.50 8.20
AC INPUT TERMINAL BLOCK -
M3.5 HARDWARE, .375 CENTERS (38.1) (208.3)
TORQUE: 9-10 IN-LB (0.104-0.115 KG-M) 2X MA X 0.7 THD, 011 (2.8) MAX
SCREW PENETRATION
TYP ON BOTH SIDES
OF THE POWER SUPPLY
¥ ] €]
1.25
@1.7)
2 1
(63.5)

J2 Input Logic

Connector Pinouts
Function
Global Inhibit Return
Global Inhibit
Global DC OK Emitter
Global DC OK Collector
Global AC OK Emitter
Global AC OK Collector
5V Standby
5V Standby Return
Manufacturer Use Only
Manufacturer Use Only

Pin

Ol N[O W[N] =

-
o

MODULES FOR REFERENCE

0.30 (7.6) MAX
BEFORE ADDING TERMINALS

Notes

1. All dimensions in inches (mm). Tolerance: x.xx = £0.02 (+0.50), x.xxx = +0.01 (+0.25)

2. Mating plug: JST p/n PHDR-10VS.
3. Contact: 26-22 AWG JST p/n SPHD-001T-P0.5.
4. High line only (180-264 VAC).
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Mechanical Details
800 (1200) ® Watt X4DD & XM4DD Chassis, 1000 (1400) ® Watt X5DD & XM5DD Chassis,
1400 (1800) “ Watt X7DD & XM7DD Chassis Weight: 5.5 Ib (2500 g) approx.
10.00 (254.0)
5V STANDBY AND LOGIC CONNECTORS 1,50 R |
01025 @) 8.20 (208.3) 0228
P 4X M4 X 0.7 THD (5.79)  EACH P/S IS SHOWN WITH 2-SLOT-WIDTH
l 0.15 (3.8) MAX SCREW PENETRATION MODULE FOR REFERENCE
o o o o o
® . ® ‘o t.ms J = = = P B

1
25
e

°

O
®J
©)
O
®J
©)

) D |
o) = | >
(88.9) ! AIRFLOW .
- - |
@) O|0 O \
[@1= [@1= \
S[@] S[@] S H——- O e & irID
© kBl ¢ & = = - , , ‘
\— = =
To.zzs
1.50 (38.1) 679
—— 820(2083) ———————| J2 Input Logic
AC INPUT TERMINAL BLOCKS 125 i ‘ "’ } Connector Pinouts
(PARALLEL CONNECTED) : ! : -
M3.5 HARDWARE, 0.375 (9.52) CENTERS | ©'*7) ! Pin Function
TORQUE: 9-10 IN-LB (0.104-0.115 KG-M) ***%% ************************* *? Global Inhibit Return
5.00 ‘ Global Inhibit
(127.0) 55 : Global DC OK Emitter

Global DC OK Collector
Global AC OK Emitter
Global AC OK Collector

r@
o

I

\

\

i

i

\

i

i

\

i

i

\

i

i

!

@
O|OIN|O|O D WIN|—

! 5V Standby
0.30 (7.6) MAX BEFORE 5V Standby Return
ADDING TERMINALS  ~~" ™ Inhibit Sum
1800 (2200) ® Watt X9DD & XM9DD Chassis 10 VCC Return
10.00
(254.0)
5V STANDBY AND LOGIC CONNECTORS 0.10 (2.5) 150 | 8.20 208.3)—— .| | 0228
TP @8.1) ‘ VX 07 THD. (208.3) (5.79)  EACH P/S IS SHOWN WITH 2-SLOT-WIDTH
' ~ A ' l | EY 0.15 (3.8) MAX SCREW PENETRATION . MO;ULE FoR REFERZCE '
: : =il [ I
o /| o A= =
T !
\ \
O¢ >O | |
= (14 1?03) | AIRFLOW > | (16527(-]5)
(o) @OD | |
- | |
O 010 \ \
[@®[= @] Z ‘ !
54 s (@] 4 % ————— & ——————————————————————————— $ ﬂD
® @ o (‘31 = | = o
= S S =
To 228
150 | 20 (208 | (5.79)
AC INPUT TERMINAL BLOCKS @8.1) | 820 (208.3) |
(PARALLEL CONNECTED) 7 : T £
M3.5 HARDWARE, 0.375 (9.52) CENTERS 1.25 | |
TORQUE: 9-10 IN-LB (0.104-0.115 KG-M) (3'1 2 | |
N ¢
(25;%) : : Weight: 6.6 Ib (3000 g) approx.
5.00
127.0 ! i
(127.0 Ef | h
\ \
r 0.30 (7.6) MAX
Notes BEFORE ADDING TERMINALS
1. All dimensions in inches (mm). 3. Contact: 26-22 AWG JST p/n SPHD-001T-P0.5.
Tolerance: x.xx = +0.02 (+0.50), x.xxx = +0.01 (+0.25)) 4. High line only (180-264 VAC)

2. Mating plug: JST p/n PHDR-10VS.
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Mechanical Details

2000 (2400) @ Watt X10DD & XM10DD Chassis

5V STANDBY AND
LOGIC CONNECTOR

Weight: 8.0 Ib (3636 g) approx.

10.00
(254.0)
0.228 | 1.50 8.20
79 15 38.1) (208.3)
(19.1) 4X M4 X 0.7 THD
0.15 MAX SCREW PENETRATION
=] =Y 3
——_——-—— . ——
1
| |
| AIRFLOW > |
1 1
700 550 | |
(177.8) (139.7) i i
[@I] [@]] | ' :"p
ST@] ST@] & ____________.$
— —
® & @ i = = o
= Ay = =
' 1.50 8.20
e Tee.1) (208.3)
’ 4X M4 X 0.7 THD,
AC INPUT TERMINAL BLOCKS TYP ON BOTH SIDES
(PARALLEL CONNECTION) OF THE POWER SUPPLY
M3.5 HARDWARE, .375 CENTERS T
'ORQUE: 9-10 IN-LB (0.104-0.115 KG-M) 125 ]
61.7)
5.00 T T Tt
(127.0)
1

Notes

Pin

J2 Input Logic

Connector Pinouts
Function
Global Inhibit Return

Global Inhibit

Global DC OK Emitter

Global DC OK Collector

Global AC OK Emitter

Global AC OK Collector

5V Standby

5V Standby Return

OO N0 W[N] =

Inhibit Sum

—_
o

VCC Return

0.30 (7.6) MAX
BEFORE
ADDING TERMINALS
VOLTAGE ADJUST, TYP

LOGIC CONNECTOR, TYP

1. All dimensions in inches (mm). Tolerance: x.xx = £0.02 (+0.50), x.xxx = +0.01 (+0.25)

2. Mating plug: JST p/n PHDR-10VS.
3. Contact: 26-22 AWG JST p/n SPHD-001T-P0.5.
4. High line only (180-264 VAC).
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Chassis Mechanical Details

1500 (2500)“ Watt X15 & XM15 Chassis

[+————— 5.00 (127.0) —————] 11.00 (279.4)
—=| 1.75 (44.5) f=—————————8.950 (227.33 |
‘ 445 ¢ ) Fan Coptrol Card
0.75 = D JEm Ol
(19.1) _____________=_'______T =i
I I
5.00 ' '
3500 AIRFLOW [—>
(127.0) 8.9 | |
I I
I I
'_'_'_'_'_'_'_'_'_'_* O1© O1©
= . o b N
v | T
5V standby & logic connector AC Input Terminal Block 4 x M4 x0.7 THD
(see pin table) 6-32 Hardware, 0.375 centers 0.15 (3.8) Max Screw Penetration M4 x 0.7 THD

2 x 8.950 (227.33)

|=-2x1.75
(44.5)
2x0.75
(19.1) [— N
(- >
1
|
2 x 3.500
(88.9) |
I
I

4 x M4 x 0.7 THD 0.11 (2.8) Max Screw Penetration
Both sides of P/S

J2 Input Logic Connector Pinouts

Function
Global Inhibit Return

Global Inhibit

Global DC OK Emitter

Global DC OK Collector

Global AC OK Emitter

Global AC OK Collector

5V Standby

5V Standby Return

OO N|O|O | WIN—=

Inhibit Sum (Internal Use Only)

-
o

VCC Return (Internal Use Only)

Output Hardware, Typ

Voltage Adjust, Typ
Logic Connector, Typ

P/S is shown with 2-slot-width modules and

fan control card for reference

Notes

1. All dimensions in inches (mm).

Tolerance X.XX = +0.02 (0.05), X.XXX = +0.01 (0.25)
2. Mating plug: JST p/n PHDR-10VS.
3. Contact: 26-22 AWG JST p/n SPHD-001T-P0.5.

4. High line only (180-264 VAC).
5. Weight: 8.0 Ibs (3636 g) approx.
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Output Characteristics - Hold Up Time
Hold Up Time X4

Tek SToE 1kS/s 3 Acqs
:

‘-
—
il

la: 67ms
J@: —1ms

Glohal DC OK

{AC in

“SOVAR ChZ

TV &% ™M 50ms Ch2 7 3.76V

Hold Up Time X7

B R P,

{WMM"«* by
A AL T
T
: -
g SR A o B

e, 07 X7 ADZIAN
112Mac@T.77A; TOOW lnad
€2 = vac input

i *
H L 03 Glnbal AC OK Win 30 3ms e MESH
Cah = Glokal 0T 0 445005 BITIE PH

Hold Up Time X9

Fifla  Wercal Tirbase: Thodes DEpy o ifs Wasare Malls Snah Utlife=" Halp

Hold Up Time X5

Tek SeJiH 1kS/s 6 Acqs
L IT 1
1A 51ms
j@: —52ms
...................... Y Glonal G 0K
%
...................................... 4
B i G
1] ] A ) A ii ~ - .
= . . L . . J

W ST Ve CRE TV &M Soms R 7316V

Hold Up Time X7 with 900 W load

Pip, I W7 30313wW

!‘k HEmE NEE 4 0“{
AHINYE B9 P

AT wwm'r bt
REPTFT Tph st b bl et

e e Ga v

L2 =
1 ©3 = cioval ek

i = Global AC 0K

100 1A= FET W
AL T PR

i wjm-mnww«\—\ wwaqr_ﬂmébm-l. Lu-‘wvw-‘wwu%

T
100V g

W= J0kmy 8= BTmi
s AN = -flbus = BIEH:
LeCroy TS S 2P
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Output Characteristics - Hold Up Time - Continued

Hold Up Time X10

Hold Up Time X10 with 1200 W load

Utiities Help

e Trigger D

D AR A AN Sk

1 PRYTRESN 7SO URUD OO% DU 0 | Sy Sy

W
! | / |
i U i |
o 1 al ¥ i |
cﬂ.,-\/m.;vmv ""W’““”}MW‘V = Gt i |
& o L b MViAGA Sty AN d AN o AR AT/ A ,,;\Jtm,,\%}/\ ARG My |
1 | | |
I | | |
Mr;asure P1 nkql;(ﬂ/) P2 ;cspu(% P3 5’;8?%) Measure P1:pkpk(C1) P210p(C2) P3freq(C1)
value - : .72 Hz value 349V 3855V 60.00 Hz
v X10 rev 01; #15; AC Turn-Off status v o
225¥ac@5.624; 1242.5Win - g;ﬂszev;ll;sgéz;;l;l;g-‘uv’; AC
Full Load 1002Wo I\ . 5Vaci 2 ; L 4Win
€1 =TIin(10A/div); C2 = Ybus 10.0 Vidiv 100 Vidiv, 1.00 Vidiv Full Load 1002Wo 300V
i 3= E:n:a: ACOK 0.00V offset -200.0 V ofst| -2.460 V ofst 0V ofst| g = gr(hwll;/gli]\'): €2 =vbus Negative|
€4 = Global DCOK Xi= -232ms 4.2ms 26 mv || 381v|L 321 my| 3 — oot &= 45.2ms
/ X2= 21.0ms 1= 226Hz 5.04V C4'= Global DCOK X2= 216ms b= 2212Hz
6/24/2005 5:16:16 PM LeCroy 6/24/2005 5:18:55 PM
Hold Up Time X15 Hold Up Time X15 with 2500 W load
400 KSisec High Res #81Csac: High Res
#
¥
» »
- h - H 3 gl
.
»
» »
{ | T o { L }o
{ 11 {
1 1
Trigger. WF 3, Faling @ 21.800 V, DC Coupled TROUNIVT 3 Caled @ ZRO0.V OC Copd
Main OVUW‘! =0 WFChoE @ T 70 mS, 50,844 V; Stop =<{> WFE: Fixed @ 185,172 mS, 21,578V AC OFF to Main Output 50%: Start ={> WF1: Chn 018 @ 142.575 mS, -52.565 V; Stop =<> WF3: Fixed @ 185.223 mS, 21.535 V.
\ 1000 W
400W
200w /X5 only
100% 100%
90% 90%
= s
g E
H o
g o
o -
E 3
a £
=] =3
5
o) o
0% 0%
85 90 100 180 230 264 85 90 100 180 230 264

Input Voltage

Load derating curve for X4, X5, X7, X9, X10, X15

Input Voltage
Load derating curve for X4DD, X5DD, X7DD, X9DD and X10DD
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Efficiency
X7 Models

X9 Models

X10 Models

Efficiency

1
0.95
0.9
0.85
0.8
0.75
0.7

X10DD Models

0.95

Efficiency

0.9

0.85

0.8

0.75

X15 Models

Efficiency

0.7

0.90
0.85
0.80
0.75
0.70
0.65
0.60

25%

0.86

0.84

0.82

0.80

Efficiency

0.78

0.76

0.74

0.86
0.84
0.82
0.80
0.78
0.76
0.74
0.72
0.70

Efficiency

F7
85V

25%
0.796

50%
0.806

75%
0.791

100%
0.755

115V

0.808

0.826

0.821

0.806

150V

0.813

0.836

0.834

0.825

200V

0.819

0.843

0.843

0.834

250V

0.822

0.847

0.849

0.840

25%

50% 75%
Load Percentage

100%

25%

50% 75%
Load Percentage

100%

/

25%

50%

75%

Load Percentage

100%

25%

50%

75%

Load Percentage

100%

50%

75%

Load Percentage

100%

F9
85V

25%
0.763

50%
0.779

75%
0.761

100%
0.733

115V

0.790

0.804

0.799

0.784

150V

0.797

0.819

0.816

0.807

200V

0.800

0.829

0.828

0.820

250V

0.804

0.834

0.834

0.827

F7
85V

25%
0.739

50%
0.784

75%
0.781

100%
0.766

115V

0.750

0.803

0.809

0.804

150V

0.756

0.811

0.824

0.822

200V

0.760

0.817

0.832

0.833

250V

0.763

0.819

0.835

0.837

F9
85V

25%
0.760

50%
0.775

75%
0.765

100%
0.749

115V

0.771

0.798

0.797

0.789

150V

0.778

0.808

0.812

0.810

200V

0.782

0.814

0.821

0.820

250 V

0.785

0.817

0.826

0.825

F9
85V

25%
0.680

50%
0.760

75%
0.780

100%
0.785

MV

0.680

0.760

0.778

0.782

115V

0.710

0.765

0.810

0.825

230V

0.715

0.820

0.840

0.860

246 V

0.715

0.825

0.845

0.870
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Output Characteristics - Transient Response

HMeasure
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5 V/40 A Module, 50 to 100% load Change

o Teigpar Display Csoes
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walue
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siey
N
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]
00 Tl

2000 miy ofsd]
—--  -Em¥|
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1184y
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217
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-

48 V/5.2 A Module, 50 to 100% load Change

Ghp 10

J/10meh
AME MkHs|Eige Prsthel

Mepsure Flpkpkic Ty
wabue 345wV
mean 17394 mr
wriin =1
mas = 1127
sdev =20LTE ms
num )
Alales "

PEmEC
T35
EFLELAY
23
139V
2T

)

o

Pamghita s

maw ) Tipr |
200 riratdh | Stog 10|
G T (=TT T

5 V/60 A Module, 50 to 100% load Change

Meagine F1opkphict}

value T8 v
N T15.95
min T16 mv
ma T e
1
-

PLmaCT)
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1336V
13V

13

1

-
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T
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48 V/8.5 A Module, 50 to 100% load Change
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Output Characteristics - Ripple & Noise

T-Apr-05
10:22:22

CHANNEL 2
—Coupling—

2 s

ncs00
Grounded

1pamy
67 m

OC1Me
Grounded

AC MY

—W/div OFfFset
NORMAL|

1

ECL TTL
7’2—Gluhal BHL—,

0% IR

Probe sensed
(x18 )

™~

DC o
AC f§
DC o
bc

> ® o T

- €AY ] —
oo
= =
====

5 V Output Ripple and Noise at 30 MHz

T-Apr-05
10:25:45

2 s BHL

12 v O
B1emy AC§
310y OC 3%
410 ny OC

48 V Output Ripple and Noise at 30 MHz

1680 MS/s

0O STOPPED

CHANNEL 2

ncs00
Grounded

OC1Me
Grounded

AC MY

NORMAL|

ECL TTL

it

[E

mapnan IV SR 30MH7]

Probe sensed
(x18 )

1680 MS/s

0O STOPPED

CHANNEL 2
—Coupling—
ncs00
Grounded
OC1Me
Grounded
AC1MQ)
—W/div OFfFset

NORMAL|
ECL TTL

Global BHL—

2

[N

EX BX BX

oo
= =
====

- €AY ] —

5 V Output Ripple and Noise at 150 MHz

—Coupling—

—W/div OFfFset

(Global BHL—

e

38MHz

Probe sensed
(x18 )

1680 MS/s

0O STOPPED

CHANNEL 2
—Coupling—
ncs00
Grounded
OC1Me
Grounded
AC1MQ)

—W/div OFfFset
NORMAL|
ECL TTL

Global BHL—

2

[N

=
EX BX BX

- €AY ] —
oo
= =
====

48 V Output Ripple and Noise at 150 MHz

38MHz

Probe sensed
(x18 )

1680 MS/s

0O STOPPED
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Harmonics

Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz

Graph @ Absolute .‘ii’:ﬁ&ﬁ Harmenlcs for Bhase A @ 50.00 Hz - Acquisition Date : 04-07-2005 , 16:00:53
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Harmonics

Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz

cquistion Date - 0411-2005 . 094433 Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz

- Acquisition Date : 04-11-2005 , 09:45:57
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Harmonics

Graph : Absolute Current Harmonics for Phase A @ 400.00 Hz Graph : Absolute _(igqr;:‘m EﬁJf‘;‘f&i%&,;?fﬁ?ﬁse A@50.00Hz
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Harmonics
Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz
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Harmonics

8 Harmonic Analysis.
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Harmonics

8 Harmonic Analysis.
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Harmonics and Class D limit line European Limits
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Testresult: Pass Worstharmonic was #3 with 11.50% of the limit.

Harmonics 25: X15 120 V 50 Hz

Harmonics and Class A limit line European Limits
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Testresult: Pass Worstharmonic was #39 with 23.81% of the limit.

MHarmonics 27: X15 120 V 60 Hz

Harmonics and Class D limit line European Limite
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Testresult: Pass  Worst harmonic was #11 with 32.64% of the limit.
Harmonics 26: X15 230 V 50 Hz
Harmonics and Class A limit line European Limits
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Testresult. Pass  Waorst harmonic was #5 with 37.86% of the limit

Harmonics 28: XM15 230 V 50 Hz
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