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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

‘ -I; ° -20 °C Operation
° Extra Power Available At High Line

= . 6 Power Platforms

° Fully Featured Signal Set
° Isolated Signals with Reverse logic Option
. Meets EN60601-1-2 & EN61204-3 For EMC
o 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 EN60950 and UL60950 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  |400 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
oD 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 oD 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
oD 115V 13.2 40 A
230V 22.0 40 A |264 VAC
Single 115V 205 pPA (50 Hz
Leakage Current 230V 370 1500 pA (50 Hz, 200 pA max. for XM
oD 115V 410 pA |50 Hz
230V 740 3000 pA |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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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
DD 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 puA |50 Hz
230 V 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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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 1400 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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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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Output Characteristics

Characteristic

Maximum

Notes & Conditions

Minimum Typical

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 % (1j.nszozmax 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

File Wostical Tin Teigger Oiaplay  Clraoes

i
1
I
1
1
1
1
1
.'«',.‘“‘".ﬂ:;“-'.-._'_‘_"IT_'TUTK'\."-.'!"\-‘-"-‘.""<"ﬂ_‘"!"\l.'-t;-1'.: P
; il

5

m_——

10 X7 3DIEW

i)

Gl
0 100777 a0, A0
& -2870V ofel| -5.800 ' it | -281
SRR I | 3rv| L v
-2.4v]1 ten SRR 63

4534

Tusrn on by AC switch
ZOFVACEA 14 TOOW load
C1 = Iac input {104/ dw)

i ©2 = VLSV oubput

€3 = ¥ 13V output
C4 = V3 4BV output

Tirebase -BEE me:

DD ES

R=
Him

Ams A=
Ph s 1t §117mH
AFSIZ005 B4TATPH

Plot 10. Start Up Rise Time

- e TR B
vwm T :"‘Lh bttt
¥ e

Pie. 11 X7 3033
Turrnan by Global Inbshit

Hin 1dms e HiH

Cd = V3 48y 4¢5r2005 64928 PH




xppower.com (.1
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 3000 m
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) lbs (g)
Weight X9 Chassis 3.3 (1500) Ibs (g)
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 1,198,520 725,006 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 ' = ' + - + —
for each modules and useythe calcugllation below to derive total MTBF. 'IMJEEL MTBF MTBF2 MTBFn
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Safety Approvals
CB Report UL IEC60950-1:2005 Ed 2 Information Technology
UL UL File #E139109-A62-UL UL60950-1 (2007), CSA 22.2 No.60950-1-07 Ed 2 Information Technology
TUV EN60950-1:2006 Information Technology
CE LVD
Safety Agency Safety Standard Category
CB Report IEC60601-1 Ed 3 Including Risk Management Medical (XM Models)
UL UL File # E146893, ANSI/AAMI ES 60601-1:2005 & CSA C22.2 No. 60601-1:08 Medical (XM Models)
TUV EN60601-1:2006 Medical (XM Models)
Primary to Secondary 2 x MOPP (Means of Patient Protection)
Primary to Earth 1 x MOPP (Means of Patient Protection) IFC60601-1 Ed 3
Equipment Protection Class  Safety Standard Notes & Conditions
. B See safety agency conditions of
Class | IEC60950-1:2005 Ed 2 & 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) EN55022 Class B

Conducted (XM models) EN55011 Class A

Radiated EN55022 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 | {

g
A

|

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
KKK 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 ggx gg'g 2 :;: ggw :;: ;2,, gg 12 Modules 1 & 2
XM4 | Medical | 400 W| 800 W| 600 W[1200 W[ 10 = VIZ00A 13 Modules 1 to 3
. : : nfa_ [100W] na | 2 1D 14 Modules 1 to 4
X5 [ Industrial | 500 W| 800 W| 700 W[1200 W[ 10 50VI400AT a T200WT wa T 2 oh)
- 23 Modules 2 & 3
XM5 | Medical | 500 W| 800 W| 700 W|{1200 W | 10 50V|60.0A| n/a |300W| n/a 3 3D >4 Nodules 2 1o 2
X7 |Industrial | 700 W| 800 W| 900 W|1200W| 10 12.0V|850A| n/a 102W | n/a 2 1J 55 Modules 2 to 5
XM7 | Medical | 700 W| 800 W| 900 W|1200W| 10 12.0V| 170A| n/a 204W | 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 5 Modiles 310 5
XM9 | Medical | 900 W[ 1100 W[ 1100 W[1500 W[ 12 12.0V|625A| n/a |750W | n/a | 4 4 0 Mod:’le: '135& 203 7
X0 | Industrial [ 1000 W| 1300 W[1200 W| 1600 W| 14 1:8& 17;?8 ﬁ :;Z ;?g w :;: g ;t ’
XM10 Medlc-al 1000 W|1300 W[ 1200 W|1600 W| 14 5.0V 200A a 300w ma 3 a0 Series Option Codes
X15 | Industrial | 1500 W| 1500 W|2500 W |2500 W| 20 150VI500A1 na 750W | n/a 2 a0 Description
XM15| Medical | 1500 W| 1500 W|2500 W|2500W| 20 | [24.0V[5.00A| n/a |120W| n/ia | 2 1P No series required
Note: Peak power available for 10 seconds with 35% duty 240V|105A| n/a |252W | n/a 2 2P Modules 1 & 2
cycle. 240V| 170A| n/a 408 W | n/a 3 3P Modules 1 to 3
Step 1 S OV]SCOA] 100 A | oW ZHOW| 2 | i Vodues 283
To configure your fleXPower unit, select the required 10V 105 Al 210 A 25ow  Soa w3 R0 Modules 2 to 4
output power and application type. fleXPower chassis 5 4'0\/ 17'0 N 4'0 ATa0s Wl 86wl 3 3R 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|[26.8 A| 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 mgdules are de§igned to fit across either 36.0V| 700A| n/a |252W | n/a 2 20 03 Option 01 & 02
2, 3 or 4 slots in the chassis, configuration is very 36.0V| 11.0A| n/a |396W | n/a 3 3U 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 250VI905A n/a |400W | wa 3 3V :
chassis. X4, X5 and X7 chassis have the capacity to 280V 250AT va T20ow ma 5 W 06 O?t'on 02 & 04
accept up to two 4 series modules. X9 and X10 chassis 48. oV 5'20 AT A T2a0Wl ma > W 07 Option 01, 02 & 04
will accept up to three 4 series modules, and X15 : : 08 Global AC OK - Logic 1
chassis will accept up to 4 series modules, max of 2 48.0V|8.50A| n/a |408W | n/a 3 W 09 Option 01 & 08
each per bay. First, insert 4 series modules, ordered 480VI15.7A] 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 Ootion 01 02 & 08
modules, ordered by the lowest voltage for same 60.0V|420A| n/a [252W | n/a 2 2Y prion 1,
module width. Follow with 2 series single output, lowest 60.0V| 700A| n/a |420W | n/a 3 3Y 12 o?t'on 04 & 08
voltage to highest voltage, then 5 series multi-output, 60.0V|125A| n/a |750W| n/a 4 ay 13 Option 01, 04 & 08
ordered alphabetically a-z. leen 1 series, single output 1. Peak power available for 10 seconds with 35% duty cycle, 14 o’,’“c’” 02,04 8 08
modules, lowest voltage to highest if petait( powetr rating is exceeded output may latch, recycle 15 Option 01, 02, 04 & 08
Step 3 Input 1o reset. 16 Fan Speed Control
Addpany required options. These are grouped into three Dual Output - Module Voltage/Current Rating 7 Opt.lon 01 & 16
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 > 5B 21 Option 01, 02 & 16
version qf each is available along with reverse air flqw. 5.0V 1 100A | 12.0V 80 A > o)) 20 Option 01, 04 & 16
Ao il o2 spoed conol crd cplen, wih [ T50v|s0A | 50V | S0AT 2 | 5| [ [ owionorosse
listed options. 15.0V 8.0A 15.0V 6.0 A 2 B6E* 24 Option 02, 04 & 16
15.0V 8.0A | 12.0V 8.0 A 2 5F 25 Option 02, 08 & 16
Example 12.0V | 10.0A 5.0V | 10.0A 2 5G 26 Option 04, 08 & 16
120V | 10.0A | 33V | 10.0A | 2 5H 27 | Option 07,02, 04 & 16
X7_3C3L20_00231 6 120V | 10.0A | 20V [ 100A[ 2 5J 28 | Option 07, 02, 08 & 16
Leave blank if no options are required 1ggx 188 2 ggx :llg(o) 2 2 f.):f 29 Option 02, 04,08 & 16
X7 - 700 W industrial chassis, module slots available. 150V | 100A 50V | 100A 5 M 30 |Option 01, 02, 04, 08 & 16
3C- 3.3V @ 60.0 A. Three slot width module. 240V 6.0 A 5.0V | 100A 5 5N Note: Fancard options 16-30 will
3L - 15.0V @ 20.0 A. Three slot width module. 52,0V 60A 50V | 100A 5 N occupy 2 slots.
2C- 3.3V @ 40.0 A. Two slot width module. . . . .
00 - No parallel option. 240V | 60A | 33V | 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
XXX X | = = |P|P|S|S|+
BOTTOM BAY OPTIONS
MOD.2 MOD.3 MOD.4 MOD.5
= (P|P[S|S|+

e Configuration for X15 is Chassis - Top Bay - Options

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

Bottom Bay - Options

Leave blank if no options are required

Leave blank if no options are required

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

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

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.

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

X15-3D2D2P5J-91

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

AEyT =
Y ] fleXPo
’ ‘ » = wer
A X15-3D2D2P5J-91/3D2D2W-120016
.|
MODULE LOGIC CONNECTOR MODULE LOGIC CONNECTOR
INPUT J2 LOGIC CONNECTOR DUAL OUTPUT SINGLE QUTPUT
1 GL INH- BGLACOKC 1 +SENSE V1 & +[NHIBIT 1 +SENSEW1 & +INHIBIT
2 GL INH+ 75V SB 2 -SENSEW1 T -INHIBIT 2 -SENSEWV1 7 -<INHIBIT
3GLDCOKE B8 5V SBRTN 3 NOTUSED 8 +DCOK 3 V_PROG 8 +DCOK
4GLDCOKC 9 INH SUM 4 |_ SHARE 9 -DCOK 4 | SHARE 9 -DCOK
5GLACOKE 10 -VCC 5 +SENSE v2 10 -SENSE V2 5 NOT USED 10 NOT USED
5J 2P 2D 3D
12V/10.0A  24V/105A  50V/400A  5.0V/B0.0A
2V/10.0A 5V / 200A
ol
e -|@ =
e &
] 1
A R 1
+
1
R
2w 2D 3D
4BV/5.2A 5.0V/40.0A 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

X15-3D2D5J-61

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

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

A_

' ] fleXPo
. ‘ » = wer
A X15-3D2D5J-61/3D2D2W-120016
.|
MODULE LOGIC CONNECTOR MODULE LOGIC CONNECTOR
INPUT J2 LOGIC CONNECTOR DUAL OUTPUT SINGLE QUTPUT
1 GL INH- BGLACOKC 1 +SENSE V1 & +[NHIBIT 1 +SENSEWV1 & +INHIBIT
2 GL INH+ 75V SB 2 -SENSEW1 T -INHIBIT 2 -SENSEWV1 7 -<INHIBIT
3GLDCOKE B8 5V SBRTN 3 MOTUSED 8 +DCOK 3 V_PROG 8 +DCOK
4 GLDCOKC 9 INH SUM 4 |_ SHARE 9 -DCOK 4 | SHARE 9 -DCOK
5GLACOKE 10-VCC 5 +SENSE v2 10 -SENSE V2 5 NOT USED 10 NOT USED
5J 2D 3D
12.0V/10.0A 50V/400A  50ViS00A
2.0V/10.0A 5V /160A

48V/5.2A

2D
5.0V/40.0A

5.0V/80.0A

|

g
A

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

A\
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

T
5V Standby
| Pin7

T 2-5 mA | 100R

Global Inhibit
Pin2 |

Standard Logic 0 |
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

AN 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 collector signal warns of any fan failure.

5V Standby
Pin 7 ¢

3300R

Connector

Open Collector

5V Standby

Return Pin 8

Chassis J2 Logic ¢
Connector

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.

2-5 mA: Module Off

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

Pin6 |
0V or Floating: Module On I AN
9 | A

|

Module Inhibit
Return Pin 7

| Module Logic Connector

oV

13

Transistor On : Fan Fail
Transistor Off : Fan OK
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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
v | ]
31.78) ok
0.54 oo
l (18.7) Q]:
uil /)

——

Single Output: Module Logic Connector Pinouts

2 Slot Modules

Module 1

Module 2

Module 4

3 Slot Modules

4 Slot Modules

(1R/2R Peak) (3R Peak)
M4-0.7 THD
0.60 OUTPUT HARDWARE  0.60
105;6307 - (15.2) 045 TORQUE: 12-14IN-LB (15.2)
(15:37) M4-0.7 THD (1.4 (0.138-0.161 KG-M)
$ OUTPUT HARDWARE
M4-0.7 THD 0 TN o TORQUE: 12-14 IN-LB [T T oas I - < ¥
OUTPUT HARDWARE - (0.138-0.161 KG-M) = 1.4 = H
11.4) S - il (114 [
TORQUE: 12-14 IN-LB (1.4 @ @ B
(0.138-0.161 KG-M) % 050 060 Wﬁ U
Il (152) - (15.2) .
+ N VOLTAGE — @ VOLTAGE @ b | }~ VOLTAGE
4 ADJUST y ADJUST HE(| ApausT
¥|
’d 1.25 il
L (31.78) E”‘ P
9] o.zzs; QE B
Hin 67) & "
Ta— | i
I o /)
0425 | 0.425
(10.65) (108)

Notes

Function Pin Function
1 Sense + 6 Inhibit
2 Sense - 7 | Module Inhibit Return x.xxx = +£0.01 (+0.25)
3 V Prog 8 DC OK Collector
4 | Share 9 DC OK Emitter
5 Not used 10 Not used

Dual Output
2 Slot Modules

0.480
(12.19)

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

——1

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

Pin Function

V1 Sense +

1. All dimensions in inches (mm).
Tolerance: x.xx = +0.02 (x0.50),

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.
4 Slot: 0.95 Ib (431 g) approx.

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

V1 Sense -

Not used

Not used

V2 Sense +

Inhibit

Module Inhibit Return

DC OK Collector

O| 0| 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| 01 | WIN| =

Ground

-
o

Ground

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.

14
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Parallel Connection

MODULE 1

+

®

MODULE 2

@

@ |-

LOGIC F%ug;em Share

@|-

—SENSE
+SENSE

Current Share || =
‘°S’ﬂ LOGIC

+

®

&5

+s/ \

S

+SENSE

=S

/
/

\+
\

—SENSE

LOAD

Series Connection

MODULE 1

MODULE 2

LOGIC

@

&)

Use of DC OK Signal for Modules in Parallel or Series

O
MOD1 :Iﬁi:
$

5
MOD2
$

LOAD

:78 +DCOK (COL) —:
:MODULE1 :
Lo |
| |

18 |
| |
MODULE2 |
B |

- —DCOK (EMI)

L _

Use of Module Inhibit for Modules in Parallel or Series

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 CONNEGTOR 38.1)
4X M4 X 0.7 THD
0.15 (3.8) MAX SCREW PENETRATION
|
® 075 = = 1 ]
o2 (19.1) | / |
T e .
5.00
3.50
2% AIRFLOW >

AC INPUT TERMINAL BLOCK
M3.5 HARDWARE,
0.375 (9.52) CENTERS

|
|
| | @270
|
\

TORQUE: 9-10 IN-LB

|
(0.104-0.115 KG-M) 1.25 C
(31.7)

| | —
SHOWN WITH 2-SLOT-WIDTH
MODULE FOR REFERENCE
“ (15.;?) 8.20 (208.3)
) J2 Input Logic

‘ Connector Pinouts

250 | S N *# Pin Function
A ! ‘ 1| Global Inhibit Return
| | 2 Global Inhibit
3 Global DC OK Emitter
g)é gaé; vs>/( ggNEE’A%E) 5N (e{s)P MAX 030 (7.6) MAX 4 | Global DC OK Collector
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 GONNECTOR (13':3) ‘ 820 (208.3) 10 Not used
4X M4 X 0.7 THD
7 ‘ 0.15 (3.8) MAX SCREW PENETRATION
0.75 =T / = 1 f——
(19.9) | i
1 -——— ¢
| |
| |
450 ! ! 6.00
(114.3) \ AIRFLOW > | | 524
| |
| i
[®]- | | !
SICIg] SN D S Rdi) TEU
— ~ 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)
i | i Weight: 3.3 Ib (1500 g) approx.
(3'1‘ 7 \ \
s0  ~—el 4
&a9) ‘?

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).

2X M4 X 0.7 THD, 0.15 (3.8) MAX SCREW
PENETRATION TYP ON BOTH SIDES OF
THE POWER SUPPLY

0.30 (7.6) MAX BEFORE
ADDING TERMINALS

16
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Mechanical Details

1000 (1200) ® Watt X10 & XM10 Chassis

Weight: 4 Ib (1800 g) approx.

LOGIC CONNECTOR, TYP

/-VOLTAGE ADJUST, TYP

L

SHOWN WITH 2 SLOT AND 3 SLOT WIDTH
MODULES FOR REFERENCE

0.30 (7.6) MAX
BEFORE ADDING TERMINALS

10.00
o (254.0)
: 8.20
5V STANDBY AND —
LOGIC CONNEGTOR @8.1) (208.3)
4X M4 X 0.7 THD
075 0.15 MAX SCREW PENETRATION
(19.1)
/ {
oIS 1l
® F = =
s | +—— —
@) SO
= | |
Q) | |
o0 | .
O 0 | AIRFLOW > |
—~ i i
GQD ro 850 ! .
(177.8) (139.
— | |
— | |
[e] - ! !
s [@] O— —&
® =l 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) % M4 X 0.7 THD. 0.15 MAX
SCREW PENETRATION
TYP ON BOTH SIDES
OF THE POWER SUPPLY
¥ ® @
1.25
@1.7)
250 1
(GT.S)

J2 Input Logic

Connector Pinouts
Pin 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

Ol N[O W[N] =

—
o

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).

17
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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 |
01025 @ 8.20 (208.3) 0.228
BV 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
a a o a a
=3 ] ; i

|
o = |
(88.9) ‘ AIRFLOW > (132.1)

\

|

) )
@) 0|0 O
[@1= [@1=
S@1 S@1 - O <
® - o [[&I- = = .
= = ~ 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 | 17 ! Pin Function
TORQUE: 9-10 IN-LB (0.104-0.115 KG-M) ***%% ************************* *? Global Inhibit Return
\ —
5.00 ‘ Global Inhibit
(127.0) 550 | 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 BN 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
5V STANDBY AND LOGIC CONNECTORS 1.50 @54.0) 0.228
0RES @8.1) i 820 (208.9) 7| | 579  EACH P/S IS SHOWN WITH 2-SLOT-WIDTH
e ) ‘ M4 X 0.7 THD MODULE FOR REFERENGE
' = A\ ' l | ES 0.15 (3.8) MAX SCREW PENETRATION ~ = '
® ® I o7s = ] = [ I
(19.1)
T i
O@O 450 : : 6.20
‘ (157.5)
114.3 AIRFLOW |
(@) @OD ] = i
- | |
O 010 | |
[®]= [@] Z | !
S[@] 5 (@] 4 % ————— & fffffffffffffffffffffffffff $ ﬂD
e @ o (‘31 = | = o
= = 7 = =
To.zzs
150 | | 5.79
AC INPUT TERMINAL BLOCKS @8.1) | 8.20 (208.3) \ 679
(PARALLEL CONNECTED) T : T 7
M3.5 HARDWARE, 0.375 (9.52) CENTERS 1.25 ‘ ‘
TORQUE: 9-10 IN-LB (0.104-0.115 KG-M) (3'1 k) | |
T D ¢
500 (25;%) : : Weight: 6.6 Ib (3000 g) approx.
(127.0) E( | | I
\ \
: 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 (x0.50), x.xxx = +0.01 (+0.25)) 4. High line only (180-264 VAC)

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

18
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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] [@]] 1 ' :"p
ST@ ] ST@] & ____________.$
— —
® B @ i = = o
= h—) = =
' 1.50 8.20
e Te8.1) (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) 1.25 ]
31.7)
5.00 T T T T
(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) |=——8.950 (227.33] |
‘ 49 ¢ ) Fan Coytrol Card
0.75 =g 7 — ég E; r
(19.1) '_'_'_'_'_'_'_'_'_'_T
1 1
5.00 ' !
3.500 AIRFLOW [—>
(127.0) #0.0) | |
I I
I I
: e/ \ O)1(© O1(©
= o =
T T
5V standby & logic connector AC Input Terminal Block 4 x M4 x 0.7 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)——————————————]

|=-2 x
@4,
|
2x0.75
ash) (]
|-
|
23,500 |
88.9) |
|

4 x M4 x 0.7 THD 0.15 (3.8) 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|OB|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.

20



Output Characteristics - Hold Up Time
Hold Up Time X4

Tek ST 1ksS/s 3 Acqs

la: 67ms
@:; —1ms

Glohal DC OK

{AC in

Wl S0VAE Ch2 TV & M 50ms ChZ & 3.6V

Hold Up Time X7

2 Trgper Display Clwsors  Measura  Math  Am

B N A P,

{ Ay bdephamclye

e, 07 X7 ADZIAN
112%ac@7.7FA; TO0W lnard
C1 = Ve inguit

1 02 = Lac gt (108/div)
i Y ©3 = Blobal AC OK e A0 Rms i 6 H
LeCroy 4 = Global OC O AF5IZ005 6016 PH

Hold Up Time X9

Hold Up Time X5

B 1kS/s ﬁAtqs
: ' T ' 1A S1ms
m: —-52ms
............... i T T

1ACin

Pic, I WF 30313wW

ECREELE
M LB N
ARE BN P

Fita  Worlcal Timmbase: Trgdesr DEpley O GFE T ChasUre Malle Snalysls  Ublibies" Halp
i
1 i
H i
H : i
! ! et et 1 | «v\\nw\wm'rmﬁw
! -k e ety H Ay ORI [ S Y
\ ; 1 1
i P L ) ! I s Yol
A pr b '
iy Yl 1
f \ | d
!
/ J
. y § : :

TrT 3‘5mi
100 s 1A= FET W

P €3 = = flobal BE DK

£ = Glabal AC O PR e

Vi
00V g

4 1 = Var it
SO 2w Tar it (04 ER)
nCak

= Q0gms g Aime
k= -10Dps 1K= FIEMR
ARG 52112 PH
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Output Characteristics - Hold Up Time - Continued
Hold Up Time X10 with 1200 W load

Hold Up Time X10

!
; | ' '
: | | | : | I !

1 WMWYWMWW%’"W | MWMWM’WWW—MW
kL e T e s e e o Y fese e
1 e | N | |

i - i ~ 1 L 3 4 -
i J ] R |
& o o | & =
: A e N S o o RS
i | { i | | | |
| | ! |
| 1
| [
i 1 I
. | ! |
: | | |
Measure P phphiC1) P2iopiCH Pireq(C1) PiphpkiC1) P2top(C2) P3freqiC1)
value v 02V $8.72Hz 39V 3|S5V B0.00 Hr
o v X10 rev 01; #15; AC Turn-0ff b v oL .
o e
6 = cancor o 1 =Kt 1oA/de) cz = vbus ve
€4 = Global DCOK Hi= -232ms M= d4Ims i = -236 5.2
Xi= Oms s 2EH o= tuhelnoos el el gy
B242005 S16:16 FW 62452005 5:18:55 PM
Hold Up Time X15 Hold Up Time X15 with 2500 W load
&0 KEisen g Pies 430 KE'sen righ Rns
NV W
T E T
¢ | 3 ¢ | )
{ { }
53000 =SS g Trigger WF 1, Saliag § 21 200 V. DC Cocples 3 TR SO ST, o
wiowt Bt !u:*--O WS Che 098 @ 120070 . S0B46 Y, Sip e O WED Fined @ 122.9T) mE. 21ETRY e IR Fit 100,20 00 20,000 ¥
Output Power Derating
\ 1000 W
200W { /X1 5 only 4oow {
100% 100%
90% 90%
P 5]
E 3
< <
3 [¢)
0% 0%
85 90 100 180 230 264 8 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

250 V

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

250 V

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

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

o Teigpar Display Csoes

Base aiim] Mo @]
FICTET) BT T
SO0E 15 EHIEdD  Patiti)

]

00 Tl
2000 miy ofsd]
—--  -Em¥|

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

Shp 10
k5| Eoge. Prss biv)

20msi
e :

& Prpkpkiciy P P ey P4 Anty
Heasure PApbgk(C1) PEMAACT  PRAGMEICT)  PAUIGMEALT Muasure Skt EmRC  PIAGMEICN  PraghC
walise 464 LEEa - LB
mean Afid N8 my 1T mean =175 04 mf z‘ug,v
miry 4054 LFRAY min =0 L .‘3:‘_0‘ .
s 168 v 1y i =113 Y Tagv
sdey =0T s 2T
1 1 [} o fum ) ) Ll ]
o v slales o o

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

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

F1opkphict} PZimawCI)

Meagide

Mzasure Pl pkpsic: ) Frmail)  PI@@NCRCN  PddlEitd, o) e T8 mv 'ER

walue 707 i o mian TI5.95 m 1336V

neean B12.2miv 1184y i 716 iy 13V

man 5 mv aw o '|a:m:r li\:r

P GGy ey T !
sdey 144.7 i 1TV 1 1 e
Lyl &d a4 a L ) -

Hatug v ]

PIAGHACECY  PLAHCCT

T
20 mskdh|Eon Al
g08 68k |Edpe Fucife

AGE0G 10505 P

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

T-Rpr-05 CHANNEL 2 T-Rpr-05 CHANNEL 2
10:22:22 —Coupling— 18:26:28 —Caupling—
ncseq ncseq
Grounded Grounded
OC1Ma OC1Ma
Graunded cobee bbb grounded
AC1MQY AC1MQY
—W/div OFfFset —W/div OFfFset
NORMAL| NORMAL|
ECL TTL ECL TTL
T T T T e L Rl JorGlaobal BHL— ~Global BHL—
et L 8 e et St S AN renpefierertifermrmie b4 B

Probe sensed

Probe sensed

o ) B e e SRt S Rl R SR N I S5 1 )
2 s BHL 2 s
20U DC 20U DC
é e 100 MS/s é e 100 MS/s
310 my OC 3 [~ 2 0czw 310 my OC 3 [~ 2 0czw
410 m¢ OC 0 STOPPED 410 m¢ OC 0 STOPPED
5 V Output Ripple and Noise at 30 MHz 5 V Output Ripple and Noise at 150 MHz
T-Apr-05 CHANNEL 2 T-Apr-05 CHANNEL 2
10:25:45 —Coupl ing— 10:23:53 —Coupling—
0cson 0cson
Grounded Grounded
0C1HE 0C1HE
Grounded R R B R R Grounded
AC 1Ho) AC 1Ho)
—W/div OFFset —W/div OFFset
INORHAL INORHAL
ECL TTL ECL TTL
I R B 1| |9rGlobal BHL— T T JarBlabal BUL—,
LA R A L A g o s i 1 S 36 1 7 skl il iaL i sLina R ARl U RRRA "L A 30MHZ
Probe sensed Probe sensed
o ) B e e SRt S Rl R SR N I S5 1 )
2 s BHL 2 s
20U DC 20U DC
é e 100 MS/s é e 100 MS/s
310 my OC 3 [~ 2 0czw 310 my OC 3 [~ 2 0czw
410 m¢ OC 0 STOPPED 410 m¢ OC 0 STOPPED
48 V Output Ripple and Noise at 30 MHz 48 V Output Ripple and Noise at 150 MHz
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Harmonics

Currant

Sraph | Absolute Current Harmenles for Phase A & 50,00 Hz
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Harmonics 1: X7 50 Hz 115V

Currant
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Harmonics

Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz
- Acquisition Date - 04-11-2005 , 09:44:33
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Harmonics number

Harmonics 5: X7 DD 50 Hz 115V

Graph : Absolute Current Harmonics for Phase A @ 400.00 Hz
- Acquisition Date - 04-11-2005 , 09:48:31

Odd Harmonics Even Harmonics

Current

Harmonics number

Harmonics 7: X7 DD 400 Hz 115V

Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz
- Acquisition Date : 04-11-2005 , 09:45:57
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Harmonics 6: X7 DD 50 Hz 230 V

Graph : Absolute Current Harmonics for Phase A @ 400.00 Hz
- Acquisition Date : 04-11-2005 , 09:47-01
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Harmonics 8: X7 DD 400 Hz 230 V
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Harmonics

Current

Current

Graph : Absolute Current Harmonics for Phase A @ 400.00 Hz

- Acquisition Date - 04-08-2005 , 16:03:05
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Harmonics 9: X9 50 Hz 115V
Graph : Absolute Current Harmonics for Phase A @ 400.00 Hz
- Acquisition Date - 04-08-2005 , 16:03:05
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Harmonics 11: X9 400 Hz 115V

Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz
- Acquisition Date : 04-08-2005 , 15:57:56
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Harmonics 10: X9 50 Hz 230 V
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Graph : Absolute Current Harmonics for Phase A @ 400.00 Hz
- Acquisition Date : 04-08-2005 , 16:06:26
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Harmonics 12: X9 400 Hz 230 V
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Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz
- Acquisition Date : 04-11-2005 , 09:06:58
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Harmonics 13: X9 DD 50 Hz 115V

Graph : Absolute Current Harmonics for Phase A @ 400.00 Hz

- Acquisition Date - 04-11-2005 , 09:14:23
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Harmonics 15: X9 DD 400 Hz 115V

Graph : Absolute Current Harmonics for Phase A @ 50.00 Hz
- Acquisition Date : 04-11-2005 , 09:08:58
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Harmonics number

Harmonics 14: X9 DD 50 Hz 230 V

Graph : Absolute Current Harmonics for Phase A @ 400.00 Hz

- Acquisition Date - 04-11-2005 , 09:11:46
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Harmonics 16: X9 DD 400 Hz 230 V
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Harmonics 17: X10 50 Hz 115V Harmonics 18: X10 50 Hz 230 V
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Harmonics 19: X10 400 Hz 115 V Harmonics 20: X10 400 Hz 230 V
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Harmonics 21: X10 DD 50 Hz 115V Harmonics 22: X10 DD 50 Hz 230 V
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Amplitude

Harmonics 23: X10 DD 400 Hz 115V Harmonics 24: X10 DD 400 Hz 230 V
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Harmonics

Harmonics and Class D limit line European Limits

e

TTT[TTTT{TITT{ T[T {TITTTTITT{TTT
| et

Current RMS{Amps)
O =MWk~ 0O

4 8 12 16 20 24 28 32 36 40
Harmonic #

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

35
3.0
25
2.0
1.5
1.0
0.5
0.0 -

e —

—
3

Current RMS(Amps)

£
18

e |

8 12 16 20 24 28 32 36 40
Harmonic #

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

15.0 — \

’é_ 12.5 ;

< 10,0 +

[9] E \

= 75—

o - \

c 5.0 —

o E \

5 25—}

Q = I I \-\i‘:“

0.0 - N
4 8 12 16 20 24 28 32 36 40
Harmonic #

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

3.5 & A
|
=
%) E
= 2.0 5
© 15 :I l\
T 1.0 = HAA
3 05 A
O = \VAY

00 = I|- o

4 8 12 16 20 24 28 32 36 40

Harmonic #

Testresult. Pass  Waorst harmonic was #5 with 37.86% of the limit

Harmonics 28: XM15 230 V 50 Hz
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