TDK-Lambda

P H SER I ES Single Output, DC/DC Converter 50W-600W

ective
# PH300F24-[3UL. CSABEUENAEEH

B Features B Model naming method

e Conduction cooling PH600S280- 5
e High efciency T Nominal output voltage
e High power density: 61.6W/inch® (600W type) —— Nominalinput voltage
e Full-function model (F type) Ein;tﬂe function
0 N+1 parallel redundancy operation gEt;l“J't' Egcvf/'g:
0 Current sharing (load current balance) Series name
O 10G (inverter operation monitoring signal)
0 AUX (AUX-BIAS power output)
e Internal capacitor
PH50-150/300F: Aluminum electrolytic (output smooth-
ing), ceramic
0 PH300S/PH600S: Ceramic capacitor only (high reliability)
B Applications m Conformity to RoHS Directive
. r | This means that, in conformity with EU Directive 2002/95/
§ t @ EC, lead, cadmium, mercury, hexavalent chromium, and
Comp coMm F A SEMI specifc bromine-based fame retardants, PBB and PBDE,

have not been used, except for exempted applications.

B Product Line up

0 O Please see the following page.

[0 All specifications are subject to change without notice. B-299
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PH serIEs

m Produce Line up

TDK-Lambda

24V input 48V input (1)
50W 100W 300W 50W 75W
Output Output Output Output Output Output Output
Voltage Current Model (S) Current Model (F) Current Model (F) Voltage Current Model (S) Current Model (F)
2V — — 20A PH100F24-2 — — 2V — — 15A PH75F48-2
3V — — 20A PH100F24-3 — — 3.3V | 10A | PH50S48-3.3 | 15A | PH75F48-3.3
3.3V | 10A | PH50S24-3.3 — — — — 5V | 10A PH50S48-5 15A PH75F48-5
5V | 10A PH50S24-5 20A PH100F24-5 — — 12V | 42A | PH50S48-12 | 6.3A | PH75F48-12
12V | 4.2A | PH50S24-12 | 8.4A | PH100F24-12 | 20A | PH300F24-12 15V | 3.4A | PH50S48-15 5A PH75F48-15
15V | 3.4A | PH50S24-15 | 6.7A | PH100F24-15 — — 24V | 2.1A | PH50S48-24 | 3.2A | PH75F48-24
24V | 2.1A | PH50S24-24 | 4.2A | PH100F24-24 — — 28V | 1.8A | PH50S48-28 | 2.7A | PH75F48-28
28V | 1.8A | PH50S24-28 | 3.6A | PH100F24-28 |10.8A| PH300F24-28 48V | — — — —
48V input (2)
75W 100W 150W 300W
Output Output Output Output Output Output
\Voltage Current Model (S) Current Model (S) Current Model (F) Model (S) Current Model (F) Current Model (S)
2V | 15A — — — 30A PH150F48-2 60A PH300F48-2
3.3V | 15A | PH75S48-3.3 | 20A | PH100S48-3.3 | 30A | PH150F48-3.3 | PH150S48-3.3 | 60A PH300F48-3 50A | PH300S48-3.3
5V | 15A PH75548-5 20A | PH100S48-5 30A PH150F48-5 PH150S48-5 60A | PH300F48-5 50A | PH300S48-5
12V | 6.3A | PH75S48-12 | 8.4A | PH100S48-12 |12.5A| PH150F48-12 | PH150S48-12 | 25A | PH300F48-12 | 25A | PH300S48-12
15V | 5A PH75S48-15 | 6.7A | PH100S48-15 | 10A | PH150F48-15 | PH150S48-15 | 20A | PH300F48-15 | 20A | PH300S48-15
24V | 3.2A | PH75548-24 | 4.2A | PH100S48-24 | 6.3A | PH150F48-24 | PH150S48-24 |12.6A| PH300F48-24 |12.6A| PH300S48-24
28V | 2.7A | PH75548-28 | 3.6A | PH100S48-28 | 5.4A | PH150F48-28 | PH150S48-28 |10.8A| PH300F48-28 |10.8A| PH300S48-28
48V | — — — — — — — — — 6.3A | PH300S48-48
110V input
50W 75W 150w 300W
Output Output Output Output Output
Voltage Current Model (F) Current Model (F) Model (S) Current Model (F) Model (S) Current Model (F)
2V — — 15A PH75F110-2 — 30A | PH150F110-2 — 60A | PH300F110-2
3V — — 15A PH75F110-3 — 30A | PH150F110-3 — 60A | PH300F110-3
33Vv| — — — — — — — — — —
5V | 10A PH50S110-5 15A PH75F110-5 PH75S110-5 30A | PH150F110-5 PH150S110-5 | 60A | PH300S110-5
12V | 4.2A | PH50S110-12 | 6.3A | PH75F110-12 PH75S110-12 |12.5A| PH150F110-12 | PH150S110-12 | 25A | PH300S110-12
PH 15V | 3.4A | PH50S110-15 5A PH75F110-15 PH75S110-15 | 10A | PH150F110-15 | PH150S110-15 | 20A | PH300S110-15
24V | 2.1A | PH50S110-24 | 3.2A | PH75F110-24 PH75S110-24 | 6.3A | PH150F110-24 | PH150S110-24 |12.6A| PH300S110-24
28V | 1.8A | PH50S110-28 | 2.7A | PH75F110-28 PH75S110-28 | 5.4A | PH150F110-28 | PH150S110-28 |10.8A| PH300S110-28
280V input (1)
50W 75W 100W 150w
output Output Output Output Output
Voltage Current Model (S) Current Model (F) Model (S) Current Model (S) Current Model (F) Model (S)
2V — — 15A PH75F280-2 — — — 30A | PH150F280-2 —
3V — — 15A PH75F280-3 — — — 30A | PH150F280-3 —
3.3V | 10A | PH50S280-3.3 | 15A — PH75S280-3.3 | 20A | PH100S280-3.3 | 30A — PH150S280-3.3
5V | 10A | PH50S280-5 15A PH75F280-5 PH75S5280-5 20A | PH100S280-5 | 30A | PH150F280-5 PH150S280-5
12V | 4.2A | PH50S280-12 | 6.3A | PH75F280-12 | PH75S280-12 | 8.4A | PH100S280-12 |12.5A| PH150F280-12 | PH150S280-12
15V | 3.4A | PH50S280-15 5A PH75F280-15 | PH75S280-15 | 6.7A | PH100S280-15 | 10A | PH150F280-15 | PH150S280-15
24V | 2.1A | PH50S280-24 | 3.2A | PH75F280-24 | PH75S280-24 | 4.2A | PH100S280-24 | 6.3A | PH150F280-24 | PH150S280-24
28V | 1.8A | PH50S280-28 | 2.7A | PH75F280-28 | PH75S280-28 | 3.6A | PH100S280-28 | 5.4A | PH150F280-28 | PH150S280-28
48V | — — — — — — — — — —
280V input (2)
300W 600W
Output Output Output Output
Voltage Current Model (F) Current Model (S) Current Model (S)
2V | 60A | PH300F280-2 — — — —
3V | 60A | PH300F280-3 — — — —
33V | — — 50A | PH300S280-3.3 | 100A | PH600S280-3.3
5V | 60A | PH300F280-5 | 50A PH300S280-5 | 100A| PH600S280-5
12V | 25A | PH300F280-12 | 25A | PH300S280-12 | 50A | PH600S280-12
15V | 20A | PH300F280-15 | 20A | PH300S280-15 | 40A | PH600S280-15
24V |12.6A| PH300F280-24 |12.5A| PH300S280-24 | 25A | PH600S280-24
28V |10.8A| PH300F280-28 |10.8A| PH300S280-28 |21.5A| PH600S280-28
48V | — — 6.3A | PH300S280-280 |12.5A| PH600S280-48
B'300 DAIl specifications are subject to change without notice.
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PHs0s24 TDK-Lambxda

PH50S24 Specifications

ITEMS/UNITS MODEL |pH50524-3.3| PH50524-5 | PH50524-12 | PH50S24-15 | PH50S24-24 | PH50524-28
Voltage Range \% DC18 - 36
Input |Efficiency (typ) *1)| O 72 80 81 82 83
Current (typ) *1| A 191 2.6 2.59 2.53
Nominal Voltage VDC 3.3 5 12 15 24 28
Maximum Current A 10 4.2 3.4 21 1.8
Maximum Power w 33 50 50.4 51 50.4
Voltage Setting Accuracy (*1)| O +1
Output [Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 24VDC input)
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%
__|Remote Sensing | | ——
Function -
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operaton | |  ——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-200
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)
Envionment Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz amplitude (sweep for 1min)
0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
 |withstand voltage Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC (20mA) for 1min,
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 2500 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
Mechanical We|ght (typ) g 100 - -
Size (W x H x D) mm 41 x 12.7 x 86 (Refer to outline drawing)
(*1) At 24vDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 18 - 36 VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(*4) Constant current limiting with automatic recovery. (Refer to basic connection and instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve
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PH100F24 TDK-Lambda

PH100F24 Specifications

M PH100F24-2| PH100F24-3| PH100F24-5| PH100F24-12| PH100F24-15 | PH100F24-24 | PH100F24-28

Voltage Range \% DC18 - 36
Input |Efficiency (typ) *1| O 66 70 80 81 82 83

Current (typ) *1)| A 2.53 3.57 5.21 5.19 511 5.06
Nominal Voltage VDC 2 3 5 12 15 24 28
Maximum Current A 20 8.4 6.7 4.2 3.6
Maximum Power W 40 60 100 100.8 100.5 100.8
Voltage Setting Accuracy (*1)| O + 1%

Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02% /0O
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range(*10) + 20% ‘ +20%, -60%

Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible

Function | Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
Operating Temperature  (*6)| O - 20 to + 85 (Baseplate) ambient temperature MIN = - 20
Storage Temperature O -40to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)

) Storage Humidity ORH 10 - 95 (No dewdrop)

Environment
Vibration ) At no operating, 10-55'Hz (sweep for 1min)

Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s2 (In package)
Cooling *7) Conduction cooled

T It Busplie KVAC,npt Outut: G (20m) o i
Isolation Resistance More than 100Mohm at 250 and 70%RH Output-Baseplate...500VDC

Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1

~|Weight (typ) g 180

Mechanical - -
Size (W x H x D) mm 83 x 12.7 x 86 (Refer to outline drawing)

(*1) At 24VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.

(*2) 18 - 36VDC, constant load. (*8) Refer to instruction manual.

(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(Refer to basical connection and instruction manual.)

(*4) Constant current limiting with automatic recovery.
(*10) At 24VDC input.(Refer to instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.
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PH300F24 TDK-Lambda

PH300F24 Specifications

N PH300F24-12 PH300F24-28
Voltage Range Vv DC18 - 36
Input |Efficiency (typ) *1| O 83 84
Current (typ) *1)| A 12 15
Nominal Voltage VvDC 12 28
Maximum Current A 20 10.8
Maximum Power w 240 302.4
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 48 112
Maximum Load Regulation(*3)| mV 96 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 150 280
Voltage Adjustable Range(*10) +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 125% - 145%
Remote Sensing (*8) Possible
Function Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
AUX-BIAS Power Supply 7 - 10V, 10mA max.
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature g -40 to +85
Operating Humidity ORH 30 - 95 (No dewdrop)
Storage Humidity ORH 10 - 95 (No dewdrop)
Environment ; i
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2kVAC, Input-Output : 2kVAC(20mA) for Imin
. |Withstand Voltage )
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 250
Mechanical | — ; -
Size (W x H x D) mm 146 x 12.7 x 86 (Refer to outline drawing)
(*1) At 24VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2)18 - 36VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(Refer to basic connection and instruction manual.)
(*10) At 24VDC Input. (Refer to instruction manual.)

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve
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PHs0s48 TDK-Lambxda

PH50S48 Specifications

ITEMS/UNITS MODEL pH50548-3.3| PH50S48-5| PH50548-12 |PH50548-15 | PH50S48-24 | PH50548-28
Voltage Range \% DC36 - 76
Input |Efficiency (typ) *1| O 72 80 82 83 84
Current (typ) *1)| A 0.95 1.30 1.28 1.25
Nominal Voltage VvDC 3.3 5 12 15 24 28
Maximum Current A 10 4.2 3.4 21 1.8
Maximum Power W 33 50 50.4 51 50.4
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 48VDC Input)
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%
. |Remote Sensing | | —_——
Function :
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operaton | |  —_——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)
Environment| Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
i TS Vo T
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
~|Weight (typ) g 100
Mechanical— : :
Size (W x H x D) mm 41 x 12.7 x 86 (Refer to outline drawing)
(*1) At 48VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 36 - 76 VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(*4) Constant current limiting with automatic recovery. (Refer to basic connection and instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.
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PH75s48 TDK-Lambxda

PH75S48 Specifications

ITEMS/UNITS] MODEL |pH75548-3.3| PH75548-5|PH75548-12|PH75548-15|PH75548-24| PH75548-28
Voltage Range \% DC36 - 76
Input |Efficiency (typ) *1| O 72 81 83 84 85
Current (typ) *1)| A 1.43 1.93 1.9 1.86 1.88 1.85
Nominal Voltage VvDC 3.3 5 12 15 24 28
Maximum Current A 15 6.3 5 3.2 2.7
Maximum Power w 49.5 75 75.6 75 76.8 75.6
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 48VDC Input)
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%
. |Remote Sensing | | —_——
Function :
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
parallel Operaton | |  ——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)
Storage Humidity ORH 10 - 95 (No dewdrop)
Environment
Vibration At no operating, 10-55_Hz amplitude (sweep for 1min)
0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
e — I Basplle 2 SKUAC, pur Qupu SVAC 2om) for i,
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 100
Mechanical - .
Size (W x H x D) mm 41 x 12.7 x 86 (Refer to outline drawing)
(*1) At 48VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 36 - 76 VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(*4) Constant current limiting with automatic recovery. (Refer to basic connection and instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.
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PH75k48 TDK-Lambda

PH75F48 Specifications

M PH75F48-2 | PH75F48-3 | PH75F48-5 | PH75F48-12 | PH75F48-15 | PH75F48-24 | PH75F48-28
Voltage Range \% DC36 - 76
Input |Efficiency (typ) *1)| O 66 70 81 83 84 85
Current (typ) *1) A 0.95 1.34 1.93 1.90 1.86 1.88 1.85
Nominal Voltage VvDC 2 3 5 12 15 24 28
Maximum Current A 15 6.3 5 3.2 2.7
Maximum Power W 30 45 75 75.6 75 76.8 75.6
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range(*10) + 20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible
Function|Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
Operating Temperature  (*6)| O -20 to +85(Baseplate) Ambient temperature min=-20
Storage Temperature g -40 to +100
Operating Humidity ORH 30 - 95 (No dewdrop)
Emironment Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz amplitude (sweep for 1min)
0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for Imin
_|Withstand Voltage .
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950
_|Weight (typ) g 150
Mechanical — - -
Size (W x H x D) mm 62 x 12.7 x 86 (Refer to outline drawing)
(*1) At 48VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 36 - 76VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(Refer to basic connection and instruction manual.)
(*10) At 48VDC Input. (Refer to instruction manual.)

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.
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PH100s48

PH100S48 Specifications

TDK-Lambda

ITEMS/UNITS. MODEL |pH100548-3.3| PH100S48-5 PH100548-12 |PH100S48-15 | PH100548-24| PH100548-28
Voltage Range \% DC36 - 76
Input |Efficiency (typ) *1)| O 74 81 83 84 85
Current (typ) *1) A 1.86 2.57 2.53 2.49 2.47
Nominal Voltage VDC 3.3 5 12 15 24 28
Maximum Current A 20 8.4 6.7 4.2 3.6
Maximum Power W 66 100 100.8 100.5 100.8
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 48VDC Input)
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%
Function Remote Sensing Possible
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operaton | |  —_——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)
Emironment Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz amplitude (sweep for 1min)
0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
 withstand Voltage Input-Baseplate : 2.5kVAC, Input-Output : VAC(20mA) for 1min
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 150
Mechanical— - ;
Size (W x H x D) mm 62 x 12.7 x 86 (Refer to outline drawing)

(*1) At 48VDC and maximum output current.

(*2) 36 -

76 VDC, constant load.

(*3) No load - full load, constant input voltage.

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve

Load (%)

DAl specifications are subject to change without notice.
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(*7) Heatsink has to be chosen according to instruction manual.
(*8) Refer to instruction manual.
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PH150s48 TDK-Lambda

PH150S48 Specifications

ITEMS/UNITS MODEL pH150548-3.3|PH150548-5| PH150548-12 |PH150S48-15 | PH150548-24| PH150548-28
Voltage Range \% D36 - 76
Input |Efficiency (typ) *1| O 72 82 85 88
Current (typ) *1) A 2.75 3.81 3.68 3.58
Nominal Voltage VDC 3.3 5 12 15 24 28
Maximum Current A 30 12.5 10 6.3 5.4
Maximum Power w 99 150 151.2
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 48VDC Input)
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%
Function Remote Sensing Possible
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operaton | |  —_——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)
Emironment Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz amplitude (sweep for 1min)
0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
 withstand voltage Input-Baseplate : 2.5KVAC, Input-Output : 3kVAC (20mA) for 1min
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 150
Mechanical— : -
Size (W x H x D) mm 72 x 12.7 x 86 (Refer to outline drawing)
(*1) At 48VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 36 - 76 VDC, constant Load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(*4) Constant current limiting with automatic recovery. (Refer to basic connection and Instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve
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PH150F48 TDK-Lambda

PH150F48 Specifications

ITEMS/UNITS. MODEL |py150F48-2|PH150F48-3| PH150F48-5 | PHL50F48-12| PH150F 48-15 | PH150F48-24 | PHL50F 48-28
Voltage Range \% DC36 - 76
Input |Efficiency (typ) *1| O 68 73 82 86 87 89 90
Current (typ) Dl A 1.84 2.57 3.81 3.55 3.59 3.54 35
Nominal Voltage VDC 2 3 5 12 15 24 28
Maximum Current A 30 12.5 10 6.3 54
Maximum Power w 60 90 150 151.2
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range(*10) + 20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible
Function|Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
Operating Temperature  (*6)| O - 20 to 85 (Baseplate) Ambient temperature MIN = -20
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)
Storage Humidity ORH 10 - 95 (No dewdrop)
Environment - -
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3KVAC(20mA) for Imin
. |Withstand Voltage .
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 180
Mechanical— - -
Size (W x H x D) mm 83 x 12.7 x 86 (Refer to outline drawing)
(*1) At 48VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 36 - 76 VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(*4) Constant current limiting with automatic recovery. (Refer to basic connection and instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve

100

80

60

Load (%)

40

20

0
—20 0 20 40 60 85 100

Baseplate Temperature ('C)

DAl specifications are subject to change without notice. B'309
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5796885/PH100S280-28.html

PH300s48 TDK-Lambda

PH300S48 Specifications

ITEMS/UNITS MODEL pH300548-3.3| PH300S48-5|PH300348-12 | PH300548-15| PH300548-24 | PH300548-28 | PH300548-48
Voltage Range \% DC36 - 76
Input |Efficiency (typ) *1) O 80 84 88
Current (typ) *1) A 4.30 6.20 710 7.16
Nominal Voltage \% 3.3 5 12 15 24 28 48
Maximum Current A 50 25 20 12.5 10.8 6.3
Maximum Power w 165 250 300 302.4
Voltage Setting Accuracy (*1)| O +1
Output Maximum Line Regulation (*2)| mV 20 48 60 96 112 192
Maximum Load Regulation(*3)| mV 40 96 120 192 224 384
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (0~C 1000 ) (*9) |mVp-p 100 150 240 280 480
Maximum Ripple & Noise (T 20~00) (*9)|mVp-p 150 225 360 420 720
Voltage Adjustable Range(*10)| O +20,-10 + 10 +20,-10
Over Current Protection  (*4) 105 - 1500
Over Voltage Protection (*5) 140 - 1700 125 - 1450
Remote Sensing (*8) Possible
Function|Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*11) Applicable with CS signal
Series Operation (*8) Possible
1.0.G. Signal (*8) Built-in (Open collector output)
. -20 to +100(Baseplate), Ambient temperature min -20
Operating Temperature  (*6)| O
-20 to +100 : 100% ‘ -20 to +90 : 100% , +100 : 83%
Storage Temperature g -40 to + 100
Operating Humidity ORH 30 - 95 (No dewdrop)
Environment| Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1 h each
Shock 196.1m/s?
Cooling *7) Conduction cooled
) Input-Baseplate : 1.5kVAC, Input-Output : 1.5kVAC(20mA) for 1min
_|Withstand Voltage )
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 200
Mechanical— - -
Size (W x H x D) mm 83 x 12.7 x 86 (Refer to outline drawing)
(*1) At 48VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.

(Baseplate temprature = +250] )
(*2) 36 - 76VDC, constant load.

(*8) Refer to instruction manual.
(*9) External components are needed for operation.

(*3) No load - full load, constant input voltage. (Refer to basic connection and instruction manual.)
(*4) Constant current limiting with automatic recovery. (*10) At 48VDC Input. (Refer to instruction manual.)
(*5) Inverter shutdown method, manual reset with CNT signal. (*11) External circuit is needed for operation.

(*6) Ratings - Refer to derating curve below. (Refer to instruction manual.)

- Load(%) is percent of maximum output current.

Derating Curve
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PH300F48 TDK-Lambda

PH300F48 Specifications

ITEMS/UNITS. MODEL | pH300F48-2| PH300F48-3| PH300F48-5| PH300F48-12| PH300F48-15 | PH300F48-24 | PH300F48-28
Voltage Range \% DC36 - 76
Input |Efficiency (typ) *1| O 68 73 82 85 86 89 90
Current (typ) 1| A 3.68 5.14 7.62 7.35 7.26 716 7
Nominal Voltage VvDC 2 3 5 12 15 24 28
Maximum Current A 60 25 20 12.6 10.8
Maximum Power w 120 180 300 302.4
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range(*10) + 20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible
Function|Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
Operating Temperature  (*6)| O -20 to 857 Baseplate) Ambient temperature MIN=200]
Storage Temperature g -40to 85
Operating Humidity ORH 30 - 95 (No dewdrop)
‘ Storage Humidity ORH 10 - 95 (No dewdrop)
Environment - -
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1 h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3KVAC(20mA) for Imin
_|Withstand Voltage .
Isolation Output-Baseplate : 500VDC(100mA) for Imin
Isolation Resistance More than 100MQ at 2500 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
~|Weight (typ) g 250
Mechanical | — : -
Size (W x H x D) mm 146 x 12.7 x 86 (Refer to outline drawing)
(*1) At 48VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 36 - 76VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External capacitor is required.

(Refer to instruction manual.)
(*10) At 48VDC input. (Refer to instruction manual.)

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve
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PHs0s110 TDK-Lambda

PH50S110 Specifications

ITEMS/UNITS] MODEL | pH505110-5 |PH50S110-12 PH50S110-15 PH50S110-24| PH50S110-28
Voltage Range \% DC82 - 185

Input |Efficiency (typ) *1) O 80 82 83 84
Current (typ) *1) A 0.57 0.56 0.55
Nominal Voltage VvDC 5 12 15 24 28
Maximum Current A 10 4.2 3.4 21 1.8
Maximum Power W 50 50.4 51 50.4
Voltage Setting Accuracy (*1)| O + 1%

Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 110VDC Input)
Over Current Protection  (*4) 105% - 150%
Over Voltage Protection (*5) 125% - 145%

_ |Remote Sensing | |

Function :
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operaton | |  —_——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-200
Storage Temperature O -40 to +85
Operating Humidity ORH 30 - 95 (No dewdrop)
Storage Humidity ORH 10 - 95 (No dewdrop)

Environment - -
Vibration At no operating, 10-55Hz (sweep for 1min)

Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1 h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
 withstand Voiage Input-Baseplate : 2.5(VAC, Input-Output : 3KVAC(20mA) for 1min

Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC

Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1

_|Weight (typ) g 100

Mechanical— ; -
Size (W x H x D) mm 41 x 12.7 x 86 (Refer to outline drawing)

(*1) At 110VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.

(*2) 88 - 185VDC, constant load. (*8) Refer to instruction manual.

(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(*4) Constant current limiting with automatic recovery. (Refer to basic connection and instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.
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PH75s110 TDK-Lamkda
PH75S110 Specifications
ITEMS/UNITS MODEL | pH755110-5|PH755110-12|PH755110-15 | PH755S110-24|PH755110-28
Voltage Range \% DC82 - 185
Input |Efficiency (typ) *1 O 81 83 84 85
Current (typ) Dl A 0.84 0.83 0.81 0.82 0.81
Nominal Voltage VvDC 5 12 15 24 28
Maximum Current A 15 6.3 5 3.2 2.7
Maximum Power w 75 75.6 75 76.8 75.6
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 110VDC Input)
Over Current Protection  (*4) 105% - 150%
Over Voltage Protection (*5) 125% - 145%
Function Remote Sensing =
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operaton | |  —_——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature g -40 to +85
Operating Humidity ORH 30 - 95 (No dewdrop)
Storage Humidity ORH 10 - 95 (No dewdrop)
Environment ; i
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
* \Withstand Voltage Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC_(20mA) for 1min
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 2500 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 100
Mechanical— : -
Size (W x H x D) mm 41 x 12.7 x 86 (Refer to outline drawing)

(*1) At 110VDC and maximum output current.

(*2) 88 -

185VDC, constant load.

(*3) No load - full load, constant input voltage.

(*4) Constant current limiting with automatic recovery.

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.
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(*9) External components are needed for operation.
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PH75F110 TDK-Lambda

PH75F110 Specifications

ITEMS/UNITSI MODEL | pHy75F110-2 | PH75F110-3 | PH75F110-5 | PH75F110-12| PH75F110-15 | PH75F110-24| PH75F110-28
Voltage Range Vv DC82 - 185

Input |Efficiency (typ) *1| O 66 70 81 83 84 85
Current (typ) *1)| A 0.41 0.58 0.84 0.83 0.81 0.82 0.81
Nominal Voltage VDC 2 3 5 12 15 24 28
Maximum Current A 15 6.3 5 3.2 2.7
Maximum Power w 30 45 75 75.6 75 76.8 75.6
Voltage Setting Accuracy (*1)| O +1

Output [Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range (*10) + 20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible

Function Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
AUX-BIAS Power Supply 7-10VDC Maximum load 10mA
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature g -40 to +85
Operating Humidity ORH 30 - 95 (No dewdrop)

Envitonment Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz (sweep for 1min)

Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s2? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for 1min
__|Withstand Voltage )

Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 2500 and 70%RH Output-Baseplate...500VDC

Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1

Mechanical Weight (typ) g 150 - -
Size (W x H x D) mm 62 x 12.7 x 86 (Refer to outline drawing)

(*1) At 110VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.

(*2) 88 - 185VDC, constant load. (*8) Refer to instruction manual.

(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(Refer to basic connection and instruction manual.)
(*10) At 110VDC Input. (Refer to instruction manual.)

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.
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PH150s110 TDK-Lamkda
PH150S110 Specifications
ITEMS/UNITS MODEL | pH150S110-5 | PH150S110-12 | PH150S110-15 | PH150S110-24 | PH1505110-28
Voltage Range *6)| V DC82 - 185
Input |Efficiency (typ) *1| O 82 85 88
Current (typ) *1) A 1.66 1.60 1.56
Nominal Voltage VvDC 5 12 15 24 28
Maximum Current A 30 12.5 10 6.3 54
Maximum Power w 150 151.2
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 110VDC Input)
Over Current Protection  (*4) 105% - 150%
Over Voltage Protection (*5) 125% - 145%
Function Remote Sensing Possible
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operaton | |  —_——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to +85
Operating Humidity ORH 30 - 95 (No dewdrop)
) Storage Humidity ORH 10 - 95 (No dewdrop)
Environment - -
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1 h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
 withstand Voltage Input-Baseplate : 2.5KVAC, Input-Output : 3VAC(20mA) for 1min
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 150
Mechanical : -
Size (W x H x D) mm 72 x 12.7 x 86 (Refer to outline drawing)

(*1) At 110VDC and maximum output current.

(*2) 88 -

185VDC, constant load.

(*3) No load - full load, constant input voltage.

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

(*7) Heatsink has to be chosen according to instruction manual.
(*8) Refer to instruction manual.

(*9) External components are needed for operation.
(Refer to basic connection and instruction manual.)
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PH150F110 TDK-Lambda

PH150F110 Specifications

ITEMS/UNITS] MODEL |pH150F110-2|PH150F110-3 |PH150F110-5 | PH150FL10-12| PH150F110-15 | PHL50F110-24 | PH150F110-28
Voltage Range (*e)| V DC82 - 185
Input |Efficiency (typ) *1| O 68 73 83 86 87 89 90
Current (typ) ¢l A 0.80 112 1.64 1.59 1.57 1.54 1.53
Nominal Voltage vDC 2 3 5 12 15 24 28
Maximum Current A 30 12.5 10 6.3 54
Maximum Power w 60 90 150 151.2
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range (*10) + 20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible
Function Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
AUX-BIAS Power Supply 7-10VDC Maximum load 10mA
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to +85
Operating Humidity ORH 30 - 95 (No dewdrop)
) Storage Humidity ORH 10 - 95 (No dewdrop)
Environment - -
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for Imin
_|Withstand Voltage )
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 2500 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
~|Weight (typ) g 180
Mechanical - -
Size (W x H x D) mm 83 x 12.7 x 86 (Refer to outline drawing)
(*1) At 110VDC and maximum output current. (*6) Ratings - Refer to derating curve below.

(2) 88 - 185VDC, constant load - Load(%) is percent of maximum output current.

(*3) No load - full load, constant input voltage (*7) Heatsink has to be chosen according to instruction manual.

N . .

(*4) Constant current limiting with automatic recovery. (*8) Refer to instruction manual.

(*9) External components are needed for operation.
(Refer to basic connection and instruction manual.)

(*10) At 110VDC Input.(Refer to instruction manual.)

Derating Curve

(*5) Inverter shutdown method, manual reset.
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PH300F110 TDK:Lambda

PH300F110 Specifications

ITEMS/UNITS. MODEL | p300F110-2 | PH300FL10-3 | PH300F110-5 |PH300FL10-12| PH300F110-15 | PH300F110-24 | PH300F110-28

Voltage Range (*e)| V DC82 - 185
Input |Efficiency (typ) *1| O 68 73 83 86 87 89 90

Current (typ) *1)| A 1.60 2.24 3.29 3.17 3.13 3.09 3.05
Nominal Voltage vDC 2 3 5 12 15 24 28
Maximum Current A 60 25 20 12.6 10.8
Maximum Power W 120 180 300 302.4
Voltage Setting Accuracy (*1)| O +1

Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient (%) 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range (*10) + 20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible

Function Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
AUX-BIAS Power Supply 7-10VDC Maximum load 10mA
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to +100
Operating Humidity ORH 30 - 95 (No dewdrop)

) Storage Humidity ORH 10 - 95 (No dewdrop)

Environment - -

Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for Imin
_|Withstand Voltage )

Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 2500 and 70%RH Output-Baseplate...500VDC

Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1

_|Weight (typ) g 250

Mechanical : -
Size (W x H x D) mm 146 x 12.7 x 86 (Refer to outline drawing)

(*1) At 110VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.

(*2) 82 - 185VDC, constant load. (*8) Refer to instruction manual.

(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(Refer to basic connection and instruction manual.)
(*10) At 110VDC input.(Refer to instruction manual.)

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve
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PHs50s280 TDK-Lambda

PH50S280 Specifications

ITEMS/UNITS] MODEL |pH505280-3.3| PH50S280-5 |PH505280-12| PH505280-15| PH50S280-24 | PH505280-28
Voltage Range \% DC200 - 400
Input |Efficiency (typ) *1)| O 72 80 82 83 84
Current (typ) Dl A 0.16 0.22 0.21
Nominal Voltage VDC 3.3 5 12 15 24 28
Maximum Current A 10 4.2 3.4 21 1.8
Maximum Power w 33 50 50.4 51 50.4
Voltage Setting Accuracy (*1)| O +1
Output [Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 280VDC Input)
Over Current Protection (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%
Function Remote Sensing s ———
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation s - ———
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 ~ 95 (No dewdrop)
Envionment Storage Humidity ORH 10 ~ 95 (No dewdrop)
Vibration At no operating, 10-55Hz amplitude (sweep for 1min)
0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
_ Input-Baseplate : 2.5kVAC. Input-Output : 3kVAC(20mA) for Imin
Isolation Withstand Voltage Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 2500 and 70%RH Output-Baseplate...500VDC
Standards | Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
Mechanical We|ght (typ) g 100 - -
Size (W x H x D) mm 41 x 12.7 x 86 (Refer to outline drawing)
(*1) At 280VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 200 - 400VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(*4) Constant current limiting with automatic recovery. (Refer to basic connection and instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve
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PH75s280 TDi¢Lamixia

PH75S280 Specifications

ITEMS/UNITST MODEL | pH755280-3.3| PH755280-5| PH755280-12 | PH755280-15| PH755280-24 | PH755280-28
Voltage Range \% DC200 - 400
Input |Efficiency (typ) *1| O 72 81 83 84 85
Current (typ) *1 A 0.25 0.33 0.32
Nominal Voltage VDC 3.3 5 12 15 24 28
Maximum Current A 15 6.3 5 3.2 2.7
Maximum Power w 49.5 75 75.6 75 76.8 75.6
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 280VDC Input)
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%
Function Remote Sensing =
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operaton | |  —_——
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min = -20
Storage Temperature g -400 to + 850
Operating Humidity ORH 30 ~ 95 (No dewdrop)
Emiomment Storage Humidity ORH 10 ~ 95 (No dewdrop)
Vibration At no operating, 10-55Hz amplitude (sweep for 1min)
0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC (20mA) for 1min,
_|Withstand Voltage .
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 100
Mechanical— : -
Size (W x H x D) mm 41 x 12.7 x 86 (Refer to outline drawing)
(*1) At 280VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 200 - 400 VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(*4) Constant current limiting with automatic recovery. (Refer to basic connection and instruction manual.)

(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve
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PH75F280 TDi¢Lamixia

PH75F280 Specifications

ITEMS/UNITSI MODEL | py75r280-2 | PH75F280-3 | PH75F280-5 | PH75F280-12 | PH75F280-15 | PH75F280-24 | PH75F280-28
Voltage Range V DC200 - 400
Input |Efficiency (typ) *1| O 66 70 81 83 84 85
Current (typ) *1) A 0.16 0.23 0.33 0.32
Nominal Voltage VDC 2 3 5 12 15 24 28
Maximum Current A 15 6.3 5 3.2 2.7
Maximum Power w 30 45 75 75.6 75 76.8 75.6
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range (*10) + 20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible
Function |Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min = -2000 .
Storage Temperature O -40to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)
Environment Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz amplitude(sweep for 1min)
0.825mm constant (maximum 49.0m/s2) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for 1min
~ |Withstand Voltage )
Isolation Output-Baseplate : 500VDC(100mA) for 1min
Isolation Resistance More than 100M Q at 2500 and 70%RH Output-Baseplate...500VDC
Standards | Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
~ |Weight (typ) g 150
Mechanical — - -
Size (W X H x D) mm 62 x 12.7 x 86 (Refer to outline drawing)
(*1) At 280VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 200 - 400VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External capacitor is repuired.
(*4) Constant current limiting with automatic recovery. (Refer to instruction manual.)
(*5) Inverter shutdown method, manual reset. (*10) At 280VDC input.(Refer to instruction manual.)

(*6) Ratings - Refer to derating curve on the right.
- Load(%) is percent of maximum output current

Derating Curve

100

80
S

- 60
®©
S

40

20

0 85
—20 O 20 40 60 80 100
Baseplate Temperature (C)
B-320 DAIl specifications are subject to change without notice.

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5796885/PH100S280-28.html

PH100s280

PH100S280 Specifications

TDK-Lambda

ITEMS/UNITS] MODEL | pH1005280-3.3 | PH1005280-5 | PH1005280-12 | PH1005280-15| PH1005280-24 | PH1005280-28
Voltage Range \% DC200 - 400
Input |Efficiency (typ) *1| O 74 81 83 84 85
Current (typ) *1)| A 0.32 0.44 0.43 0.42
Nominal Voltage vDC 3.3 5 12 15 24 28
Maximum Current A 20 8.4 6.7 4.2 3.6
Maximum Power W 66 100 100.8 100.5 100.8
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 280VDC Input)
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%
Function Remote Sensing Possible
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85 (Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 0 95 (No dewdrop)
Emironment Storage Humidity ORH 10 O 95 (No dewdrop)
Vibration At no operating, 10-55Hz amplitude (sweep for 1min)
0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
~ |Withstand Voltage Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC _(20mA) for 1min,
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 150
Mechanical - ;
Size (W x H x D) mm 62 x 12.7 x 86 (Refer to outline drawing)

(*1) At 280VDC and maximum output current.

(*2) 200

(*3) No load - full load, constant input voltage.
(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

- 400VDC, constant load.

(*6) Ratings - Refer to derating curve below.

- Load(%) is percent of maximum output current.

(*7) Heatsink has to be chosen according to instruction manual.
(*8) Refer to instruction manual.

(*9) External components are needed for operation.

(Refer to basic connection and instruction manual.)
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PH1505280 TDK:Lambda

PH150S280 Specifications

ITEMS/UNITSI MODEL | pH1505280-33 | PH1505280-5 | PH1505280-12 | PH1505280-15 | PH1505280-24 | PH1505280-28

Voltage Range \% DC200 - 400
Input |Efficiency (typ) *1| O 75 82 85 88

Current (typ) *1 A 0.47 0.65 0.63 0.61
Nominal Voltage vDC 3.3 5 12 15 24 28
Maximum Current A 30 12.5 10 6.3 5.4
Maximum Power w 99 150 151.2
Voltage Setting Accuracy (*1)| O +1

Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation (*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 ‘ 240 280
Voltage Adjustable Range(*8) +10%, -10% (At 280VDC Input)
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 165 - 240% 125 - 145%

Function Remote Sensing Possible
Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation
Series Operation (*8) Possible
Operating Temperature  (*6)| O -20 to +85(Baseplate) Ambient temperature min=-20
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)

Emironment Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10 - 55Hz amplitude (sweep for 1min)

0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
 |withstand voliage Input-Baseplate : 2.5(VAC, Input-Output : 3KVAC (20mA) for 1min,

Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC

Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1

_|Weight (typ) g 150

Mechanical : -
Size (W x H x D) mm 72 x 12.7 x 86 (Refer to outline drawing)

(*1) At 280VDC and maximum output current. (*6) Ratings - Refer to derating curve below.

(*2) 200 - 400VDC, constant load. - Load(%) is percent of maximum output current.

(*3) No load - full load, constant input voltage (*7) Heatsink has to be chosen according to instruction manual.

. . .
(*4) Constant current limiting with automatic recovery. (*8) Refer to instruction manual.

(*9) External components are needed for operation.
(Refer to basic connection and instruction manual.)

Derating Curve
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PH150F280 TDK:Lambda

PH150F280 Specifications

ITEMS/UNITSI MODEL |pH150F280-2| PH150F280-3 |PH150F280-5 | PH150F280-12| PH150F280-15 | PHL50F 280-24 | PH150F280-28
Voltage Range \% DC200 - 400
Input |Efficiency (typ) *1| O 68 73 83 86 87 90
Current (typ) *1) A 0.31 0.44 0.65 0.62 0.60
Nominal Voltage VvDC 2 3 5 12 15 24 28
Maximum Current A 30 12.5 10 6.3 5.4
Maximum Power w 60 90 150 151.2
Voltage Setting Accuracy (*1)| O +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range(*10) + 20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible
Function|Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
Operating Temperature  (*6)| O -20 to 85 (Baseplate) Ambient temperature MIN =-2000
Storage Temperature O -40 to + 85
Operating Humidity ORH 30 - 95 (No dewdrop)
Storage Humidity ORH 10 - 95 (No dewdrop)
Environment - -
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for Imin
. |Withstand Voltage .
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 180
Mechanical | — - -
Size (W x H x D) mm 83 x 12.7 x 86 (Refer to outline drawing)
(*1) At 280VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 200 - 400VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(Refer to basic connection and instruction manual.)
(*10) At 280VDC Input. (Refer to instruction manual.)

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.
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PH300s280

TDK-Lambda

PH300S280 Specifications

M PH3005280-3.3| PH3005280-5 | PH3005280-12| PH3005280-15| PH3005280-24| PH3005280-28| PH3005280-48

Voltage Range \% DC200 - 400
Input |Efficiency (typ) *1) O 80 85 88

Current (typ) *1)| A 0.74 1.05 1.22 1.23
Nominal Voltage VvDC 3.3 5 12 15 24 28 48
Maximum Current A 50 25 20 12.5 10.8 6.3
Maximum Power w 165 250 300 302.4
Voltage Setting Accuracy (*1)| O + 1%

Output Maximum Line Regulation (*2)| mV 20 48 60 96 112 192
Maximum Load Regulation(*3)| mV 40 96 120 192 224 384
Temperature Coefficient 0.02%/0
Maximum Ripple & Noise (0~ 1000 ) (*9) |mVp-p 100 150 240 280 480
Maximum Ripple & Noise (£ 20~00) (*9)|mVp-p 150 225 360 420 720
Voltage Adjustable Range(*10) +20%, -10% + 10% +20%, -10%
Over Current Protection  (*4) 105 - 150%

Over Voltage Protection (*5) 140-170% 125 - 145%
Remote Sensing (*8) Possible

Function|Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*11) Applicable with CS signal
Series Operation (*8) Possible
1.0.G. Signal (*8) Built-in (Open collector output)
Operating Temperature  (*6)| O -20 to +100 (Baseplate) Ambient temperature min=-20
Operating Temperature  (*6)| O -20 to +100 : 100%
Storage Temperature O -40 - + 100
Operating Humidity ORH 30 - 95 (No dewdrop)

Environment| Storage Humidity ORH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz (sweep for 1min)

Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s?
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for Imin
_|Withstand Voltage .

Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 250 and 70%RH Output-Baseplate...500VDC

Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950

_|Weight (typ) g 200

Mechanical | — - -

Size (W x H x D) mm 83 x 12.7 x 86 (Refer to outline drawing)

(*1) At 280VDC and maximum output current.
(Baseplate temperature = +250] )

(*2) 200 - 400VDC, constant load.

(*3) No load - full load, constant input voltage.

(*4) Constant current limiting with automatic recovery.

(*5) Inverter shutdown method, manual reset with CNT signal.

(*6) Ratings - refer to derating curve below.
- Load(%) is percent of maximum output current.

(*7) Heatsink has to be chosen according to instruction manual.
(*8) Refer to instruction manual.

(*9) External components are needed for operation.
(Refer to basic connection and instruction manual.)

(*10) At 280VDC Input. (Refer to instruction manual.)

(*11) External circuit is needed for operation .
(Refer to instruction manual.)
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PH300F280 TDK:Lambda

PH300F280 Specifications

ITEMS/UNITS MODEL | pH300r280-2|PH300F280-3| PH300F280-5 | PH300F280-12| PH300F280-15 | PH300F280-24 | PH300F 280-28
Voltage Range \% DC200 - 400
Input |Efficiency (typ) 1| % 68 73 83 86 87 89 90
Current (typ) *1) A 0.63 0.88 1.30 1.25 1.23 1.21 1.20
Nominal Voltage VDC 2 3 5 12 15 24 28
Maximum Current A 60 25 20 12.6 10.8
Maximum Power W 120 180 300 302.4
Voltage Setting Accuracy (*1)| % +1
Output |Maximum Line Regulation (*2)| mV 20 48 60 96 112
Maximum Load Regulation(*3)| mV 40 96 120 192 224
Temperature Coefficient 0.02%/° C
Maximum Ripple & Noise (*9)|mVp-p 100 150 240 280
Voltage Adjustable Range(*10) +20% ‘ +20%, -60%
Over Current Protection  (*4) 105% - 140%
Over Voltage Protection (*5) 165% - 240% ‘ 125% - 145%
Remote Sensing (*8) Possible
Function|Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*8) Possible
Series Operation (*8) Possible
1.0.G. Signal (*8) Possible (Open collector output)
Operating Temperature  (*6)| C -20 to +85 (Baseplate) Ambient temperature min=-20C
Storage Temperature T -40 to + 85
Operating Humidity %RH 30 - 95 (No dewdrop)
Storage Humidity %RH 10 - 95 (No dewdrop)
Environment - -
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
Shock 196.1m/s? (In package)
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for Imin
. |Withstand Voltage )
Isolation Output-Baseplate : 500VDC(100mA) for 1min
Isolation Resistance More than 100MQ at 25°C and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1
_|Weight (typ) g 250
Mechanical— : -
Size (W x H x D) mm 146 x 12.7 x 86 (Refer to outline drawing)
(*1) At 280VDC and maximum output current. (*7) Heatsink has to be chosen according to instruction manual.
(*2) 200 - 400VDC, constant load. (*8) Refer to instruction manual.
(*3) No load - full load, constant input voltage. (*9) External components are needed for operation.

(Refer to basic connection and instruction manual.)
(*10) At 280VDC Input. (Refer to instruction manual.)

(*4) Constant current limiting with automatic recovery.
(*5) Inverter shutdown method, manual reset.

(*6) Ratings - Refer to derating curve below.
- Load(%) is percent of maximum output current.

Derating Curve

100
80
S
- 60
©
o
|
40
20
0 85
—20 O 20 40 60 80 100
Baseplate Temperature (C)
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PH600S280 Specifications

ITEMS/UNITS MODEL |p15005280-3.3| PH6005280-5 | PH6005280-12| PH6005280-15 | PHG00S280-24 | PH600S280-28 | PH6005280-48
Voltage Range \% DC200 - 400
Input |Efficiency (typ) D] % 80 84 88
Current (typ) *1)| A 1.47 213 2.44
Nominal Voltage VvDC 3.3 5 12 15 24 28 48
Maximum Current A 100 50 40 25 215 12.5
Maximum Power w 330 500 600 602 600
Voltage Setting Accuracy (*1)| % +1
Output Maximum Line Regulation (*2)| mV 20 48 60 96 112 192
Maximum Load Regulation(*3)| mV 40 96 120 192 224 384
Temperature Coefficient 0.02%/°C
Maximum Ripple & Noise (0~+100C)(9)| mVp-p 100 150 240 280 480
Maximum Ripple & Noise (—20~0'C) (*9)| mVp-p 150 225 360 420 720
Voltage Adjustable Range(*10) +20%, -10% +10% +20%, -10%
Over Current Protection  (*4) 105 - 150%
Over Voltage Protection (*5) 140-170% 125 - 145%
Remote Sensing (*8) Possible
Function|Remote ON/OFF Control (*8) Possible (SHORT: ON OPEN: OFF)
Parallel Operation (*11) Applicable with CS signal
Series Operation (*8) Possible
1.0.G. Signal (*8) Built-in (Open collector output)
Operating Temperature  (*6)| °C -20 to +100 (Baseplate) Ambient temperature min=-20"C
-20 to +85: 100%, +100: 80%
Storage Temperature T -40 to + 100
Operating Humidity %RH 30 - 95 (No dewdrop)
Environment| Storage Humidity %RH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz (sweep for 1min)
Amplitude 0.825mm constant (maximum 49.0m/s?) X, Y, Z 1h each
m Shock 196.1m/s?
Cooling *7) Conduction cooled
) Input-Baseplate : 2.5kVAC, Input-Output : 3kVAC(20mA) for Imin
. |Withstand Voltage .
Isolation Output-Baseplate : 500VDC for 1min
Isolation Resistance More than 100MQ at 25°C and 70%RH Output-Baseplate...500VDC
Standards| Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950
Mechanical Weight (typ) g 400 - -
Size (W x Hx D) mm 146 x 12.7 x 86 (Refer to outline drawing)

(*1) At 280VDC and maximum output current.
(Baseplate temperature = +25°C)

(*2) 200 - 400VDC, constant load.

(*3) No load - full load, constant input voltage.

(*4) Constant current limiting with automatic recovery.

(*5) Inverter shutdown method, manual reset with CNT signal.

(*6) Ratings - Refer to derating curve below.

- Load(%) is percent of maximum output

current.

Baseplate : Refer to instruction manual.

(*7) Heatsink has to be chosen according to instruction
manual.

(*8) Refer to instruction manual.

(*9) External components are needed for operation.
(Refer to basic connection and instruction manual.)

(*10) At 280VDC input.(Refer to instruction manual.)

(*11) External circuit is needed for operation .
(Refer to instruction manual.)

Derating Curve

B-326
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PH-5sos, 75s, 75F, 100S, 150S

TDK-Lambda

utline Drawing

[PH75F] (Packege Type: T62)

[PHSOS] (Package Type: T41)
[PH7581 (Package Type: T41)

¢
12.5/1]7] See note C
55
See note B 3140.5
[T [
T~ |0 O |
0
ol hal I NAME PLATE| -+ — — | W
N
N See note A
F—H® g
g f 12
4141
_ 8 10 125
5
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o I
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H
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o

NOTES

A: Model name, input voltage range, nominal output voltage, maximum output
current, country of manufacture and safety marking (UL, C-UL [LEVEL3], BSI
& CE marking, except 3.3V model) are shown here in accordance with the
specifications.

B: M3 tapped holes 2 for customer chassis mounting (FG). Screws must not pro-
trude into power module by more than 12.7mm. (Back side for heat sink.)

C: Input and output terminal --- 4-®2

2-®0.6

[PH 1 OOS] (Packege Type: T62)

See note C
See note B
=
I
J— 39 —-—-t—f—
| O
Q
See note A
o
NOTES =—
A: Model name, input voltage range,

nominal output voltage, maximum
‘ output current, country of manufac-
I ture and safety marking (UL, C-UL
‘ [LEVEL3], BSI & CE marking) are
shown here in accordance with the

4+1
r

specifications.

M3 tapped holes 2 for customer

chassis mounting (FG). Screws

must not protrude into power mod-

ule by more than 12.7mm. (Back

side for heat sink.)

C: Input and output terminal -+ 4-®2
4-90.6

IIB:

12.7+0.5

« All specifications are subject to change without notice.
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NOTES
A:
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25l 5 See note C
5‘.5 55
See note B sodos
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See note A
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Model name, input voltage range, nominal output voltage, maximum output

current, country of manufacture and safety marking (UL, C-UL [LEVEL3], BSI
& CE marking) are shown here in accordance with the specifications.

@

: M3 tapped holes 2 for customer chassis mounting (FG). Screws must not pro-

trude into power module by more than 12.7mm. (Back side for heat sink.)

[PH 1 508] (Packege Type: T72)

: Input and output terminal --- 4-®2

8-90.6

76+0.5

72

See note C
¢
T UTUTr
12513 |6|7]6| |55
55 ‘
I
See note B
62+0.5
20 1 3.
=N i+ B
@ L ooloo ] =
See note A
NAME PLATE - —
a—
| NOTES =l
72415 1 % A: Model name, input voltage range,

—HB:

810 125

i

#

——
'e] ‘

S

+H

R

o

nominal output voltage, maximum
output current, country of manufac-
ture and safety marking (UL, C-UL
[LEVEL3], BSI & CE marking) are
shown here in accordance with the
specifications.

M3 tapped holes 4 for customer
chassis mounting (FG). Screws
must not protrude into power mod-
ule by more than 12.7mm. (Back
side for heat sink.)

C: Input and output terminal -*- 6-®2

4-90.6
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PH100F, 150F, 300F TDK-Lambda

tline Drawing

[PH 1 OOF] (Package Type: T83)
[PH" 50F] (Package Type: T83)

¢
H AT T H H
12.5 1517161 See note C
5.5 ‘ 5.5
73+0.5 See note B
Bete | o -
..... o d oo 3 4]

PLATE + -

86+1
76+0.5
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Notes
See note A A: Model name, input voltage range, nominal

| L output voltage, maximum output current,
'—ﬁi tro o «@ 5 country of manufacture and safety mark-
c - ing (UL, C-UL [LEVEL3], BSI & CE mark-

L SSﬂU ing) are shown here in accordance with the

|

specifications.

_[ B: M3 tapped holes 4 for customer chassis

mounting (FG). Screws must not protrude

41
-
4|

S|

into power module by more than 12.7mm.
(Back side for heat sink.)
C: Input and output terminal -+ 6-®2
8-90.6

12.740.5

[PH300F] (Package Type: T146)

[
IpIpIRImInInI g
WZ.SLM:M |s|6]6]7]6]6]s] \“\See note C

55 | 55
136+0.5 See note B
28oZp 1 i3
REY 1 1 ? -
P —
7|—@—$» ----- 0000 OO0 o - ‘ J@g =
ot
o
o- H S & —— — NAME PLATE _ |
~
Vi
N N 77 N
S| \ [[Y —
See note A o5 £
Sa +
146+1
5 4,4,10,12.5
i " T Notes
| 1l . 4
‘ ‘ H H H A: Model name, input voltage range, nominal
t i output voltage, maximum output current,
g country of manufacture and safety marking
i.‘ (UL, C-UL [LEVELS5], BSI & CE marking)
& are shown here in accordance with the
specifications.

B: M3 tapped holes 4 for customer chassis
mounting (FG). Screws must not protrude
into power module by more than 12.7mm.
(Back side for heat sink.)

C: Input and output terminal -+ 10-$®2

8-90.6
B-328 - All specifications are subject to change without notice.
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PH300s, 600s TDK-Lambda

utline Drawing

[PH3OOS] (Package Type: T83)
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See note C
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See note B 7340.5
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See note A
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g7 3 ‘ Notes
83+1 A: Model name, input voltage range, nominal
‘ 8 10 12.5 output voltage, maximum output current,
w0 e .
= | ‘ ‘ country of manufacture and safety marking
A } L] (UL, C-UL, BSI & CE marking) are shown
g hw ‘ ‘ | ‘ ‘ ‘ ‘ here in accordance with the specifications.
Hy | % | B: M3 tapped holes 4 for customer chassis
~N

mounting (FG).
C: Input and output terminal -+ 6-®2
6-90.8

[PHGOOS] (Package Type: T146)

o

I
t
|
I .
See note B
132 8 22 See note D
] ‘ \ ]
Cah [
~ |
[
See note E | $ E._:
v N ] Q
A
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ol —3d G NAME PLATE -t ! o ©
© SN [ )
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. + — N
© +Vm[ A
0 } s e R ]
o | \ \J o =
,ﬁ } J ¥ b,
4—-94.5
See note C 136£0.5 Ll’
14641 (26)
o See note A Notes
T [ ’; A: Model name, input voltage range,
[§V
N ﬂ ( ]f—ﬂ:umﬂ:} £ nominal output voltage, maxi-
t 1 = - mum output current, country of
b (D" manufacture and safety marking
i.‘ (UL, C-UL [LEVELS5], BSI & CE
o~ . .
- marking) are shown here in ac-
cordance with the specifications.
B: M3 tapped holes 4 for customer
chassis mounting (FG).
C: Input terminal -+ 4-®2
D: Output terminal bar -+ 8-[] 2
E: Signal pin - 6-$0.8
« All specifications are subject to change without notice. B-329
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PHsos, 75s, 100S, 150S, 300S, 600S TDK-Lambda

Block Diagram

[PH50S, PH75S, PH100S, PH150S, PH300S, PH600S]

. = 3]
+Vino—— & » 5 = otV
iT c i< L
= 8 o1 5
. 3 S & g
—Vin < %) o« 3 -V
Baseplate
—0O 10G PH300S
ocp -0 CS PH600S
CNT £ 5 o TR on
g 3 TRM
8 S F{f* —|  ovpP
e 5
e £ iy o +s
Z S 1 3 PH100S
‘ | | Voltage 1 PH150S
- Sensing ! PH300S
! PH600S

B R only

OTP
Switching frequency (fixed)

PH50S24 : 315kHz

PH50S48, PH75S48 : 330kHz

PH100S48, PH150S48 : 300kHz

PH50S110, PH758110, PH150S110 : 330kHz

PH508280, PH75S280, PH100S280, PH150S280 : 330kHz
PH300S, PHE00S : 200kHz

Sequence Time Chart

m [PH50S, PH75S, PH100S, PH150S, PH300S, PH600S]

Input Voltage 3?
( ((
OVP Set Point  OCP Set Point
H
Output Voltage L \ 0 ) / ) /
1§ T 1§
4 H
ON/OFF L
Control % e %
H
2 g A %
10G L
*1Level
4=H=35(V)
or Open
zZ w =z Q L Z z = . P z s Z
0=L=038(V) O s © £Eg5 o© o o) o S & ©
or Short [ oW o = ol = o =
) HoE S B ) O o = ) = = D
o 5 g o E o o 4 E o o E o
Z > O z P O zZ P z Z
W - o - -
o
*2 Applicable to PH300S, PH600S only
*3 Please note that the output shuts down when input interruption is less than 1s for PH50S, 75S, 100S, and 150S series.
In case of input interruption, please use F-type PHs.
B'330 - All specifications are subject to change without notice.
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PH75F, 100F, 150F, 300F

Block Diagram

[ PH75F, PH100F, PH150F, PH300F]

TDK-Lambda

+Vino—— & Y 5 2 —t—o +V
ic 5 € L
= = o[ |15
o B | E Ll1E S
in £ 3 -V
% Baseplate
( OTP o
> = OVP
CNTO E 3 Pﬁ* ]
© o)
" - 10G
Q <
SGO z 8 —O TRM
o £ O +S
(;D_z © g/olta_ge ||
[ ensing
%S £ © =S
IR 3 o PC
@ C ‘ O AUX

H

Switching fregency (fixed)
PH75F48, PH75F110, PH75F280 : 330kHz
PH100F24, PH150F48 : 290kHz
PH150F110, PH150F280 : 330kHz
PH300F24, PH300F48 : 230kHz
PH300F110, PH300F280 : 210kHz

Sequence Time Chart

[ PH75F, PH100F, PH150F, PH300F]

Input Voltage L

H

OVP Set Point

OCP Set Point

/

Output Voltage L

\

1
ON/OFF H

Control

10G L

2
AUX L

*1  Level
4=H=35(V)
or Open
0=L=0.8(V)
or Short

*2

7 -10 (vDC)

INPUT ON —

« All specifications are subject to change without notice.
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OVP Trip —
INPUT OFF ——

INPUT ON ——

OCP ON —

OCP RESET ——

INPUT OFF ——

OTP ON ——
INPUT ON —

INPUT ON ——
INPUT OFF ——
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PH50 - 150, 75 - 300F

TDK-Lambda

PH50 - 150, 75 = 300F Instruction Manual

Before Using The Power Supply

Pay attention to all warnings and cautions before using the unit.
Incorrect usage could lead to an electric shock, damage to unit,
or a fire hazard. Be sure read below warnings and cautions bef
ore using the power module.

@ Do not touch heatsink and case which may be hot.

@ Do not open the case and touch the internal components. They
may have high temperature or high voltage which may get you in
electric shock or burned.

@ When the unit is operating, keep your hands and face away from
the unit. You may get injured by an accident.

@ Confirm that connections to input/output terminals and signal
terminals are correct as indicated in the instruction manual.

@ Attach a fast blow type external fuse to each module to ensure
safety operation and to acquire each safety approval.

@ This power supply is designed for professional installation within
an end user equipment.

@ For 48V input voltage, use isolated voltage by reinforced insula-
tion at primary power supply or double insulation as input power

source.

@ The output from this power module must be considered as an
energy hazard (>240VA power and 2V voltage) and must not be
accesible to an end user. End equipment manufacturers must
provide protection against inadvertent contact with the output
terminals on this product by a service engineer or by service en-
gineer dropping a tool into them.

@ The application circuits and their parameters are for reference
only. Be sure to verify effectiveness of application circuits and
their parameters before finalizing circuit design.

@ The information on this document is subject to change without
notice. For actual design-in, please refer to the latest publica-
tions of data sheet, etc., for the most up-to-date specifications of
this unit.

@ No part of this document may be copied or reproduced in any
form or by any means without prior written consent of Densei-
Lambda.

Note : CE Marking

CE Marking, when applied to a product covered by this instruction
manual, indicates compliance with the low voltage directive (73/23/
EEC) as modified by the CE Marking Directive (93/68/EEC) which
complies with EN60950.

1. Explanations on Specifications

E INPUT VOLTAGE RANGE

Input voltage ranges of PH series are as follows.

24VDC Input: 18 - 36VDC

48VDC Input: 36 - 76VDC

110VDC Input: 82 - 185VDC

280VDC Input: 200 - 400VDC
For 110VDC input model, it is necessary to derate the out-
put power when the input voltage range is in the range of
82 - 88V.

<PH150% 110>
100
{ 80
5
=
e
5 60
2
3
o
40
0
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<PH300F110>
100

e}
o

Output Power (%)
o)
le]

J S S

L
1
I
I
|
I
I
I
|
I
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i
|
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
'

90 100 110
Input Voltage (VDC)

Figure1-1: PH110 Series Output Derating

Input voltage normally includes the ripple voltage (Vro) as
shown in Figure1-2. The ripple voltage shall be less than
the following values.

24VDC Input: 2V
48VDC Input: 4V
110VDC Input: 10V
280VDC Input: 20V

When ripple voltage exceeds the above value, the output
ripple voltage may become larger. Also, the output voltage
may rise as the input voltage is fluctuated in dynamic line.
The peak of input voltage wave shall be within the input
voltage range.

- All specifications are subject to change without notice.
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PH50 - 150, 75 - 300F

Below| |nout Voltage
Ve |Range

Input Voltage

Time t
Figure1-2: Input Ripple Voltage

@Basic Connection

4700pF __
c2

PC
10G
O  aux
= Baseplate

Figure1-3 : Basic Connection Circuit

Input Fuse

No internal fuse is provided in power module. To ensure
safety operation and to acquire safety standard approvals,
attach an external fuse. The external fuse must be fast
blow type and shall be attached to each power module in-
dividually.

Furthermore, attach the fuse at +Vi side if the ground ter-
minal is at -V side and at -Vi side if the ground terminal is
at +Vin side.

When the in-rush current causes some trouble at low im-
pedance, use in-rush limiting circuit if necessary.

50/75W 100W 150W 300W
24V 7A 15A - 30A
48V 5A 7A 10A 20A
110V 2A - 5A 10A
280V 1A 1.5A 2A 5A
Table1-2 : Recommend Rating Current of Input Fuse
C1: C1a/C1b

Attach capacitor(s) either between +Vin terminal and -Vi
terminal or before L1.

As shown in Table1-3, location of the capacitor will be ei-
ther C1a or C1b depending on each input voltage.

50/75W 100W 150W 300W

24V Cla — — — 1000 uF
24V Clb | 470uF | 470uF - -

48V C1b | 100uF | 220uF | 220uF | 470uF
110V Cla | 220uF — 220uF | 470uF

280V Cla 10uF 22 uF 22 uF 47 uF
Table1-3: Recommended Values of Input filter Capacitor

« All specifications are subject to change without notice.
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Because the ripple current flows in the capacitor, confirm
the allowance of the ripple current prior to selection of the
component.

In addition, attaching a film capacitor C1b (several uF)
which can withstand large ripple currents is very effective
in reducing the ripple current for 110V and 280V input
models.

The following low ESR type Nippon Chemi-con capacitors,
or equivalent are recommended:

For 24V input, use LXY Series

For 48V input, use LXV Series

For 110V and 280V input, use KMG Series

L1:
To reduce ripple current at C1 and output spike noise, at-
tach common mode choke coil(s) in each power module
individually.
Recommended Impedance Values:
24, 48, 110VDC Input: 1mH
280VDC Input: 2mH
Note: Depending on input filter construction, noise level might
exceed noise specification and mis-operation might occur
due to resonance of the filter.
To avoid mis-operation and spike noise problem, use an in-
ductance which has a few tens uH of normal component.

C2: 4700pF
To improve the noise characteristics, use a ceramic capac-
itor which has high withstand voltage when safety standard
is necessary to acquire.

24VDC Input: more than 2kVAC

48VDC Input: more than 3kVAC

110VDC Input: more than 3kVAC

280VDC Input: more than 3kVAC

During withstand voltage test, test voltage is applied
across this capacitor. Therefore, select components with
above recommended withstand voltage.

C2 shall be connected in between -Vin and baseplate as
short as possible.

C3:

To avoid the effects of the output line impedance to the
power module, attach a capacitor between +V terminal
and -V terminal. Equivalent series resistance and equiva-
lent series impedance of the electrolytic capacitor wiring
may have some influence at the output during shutdown,
or at the output ripple. The output ripple voltage may vary
depending on the wiring method of printed circuit board.
See the table shown at the end of this section. (Reference
table for C3 Value.)

C4:

In case switch and connectors are used between th