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{Input Voltage 100VAC)

B Features

CE marking applicable

@ Full line-up from 5W through 300W

@ Small leak current: 0.5mA max (ZWS-AF)

@ ON/OFF control/output voltage trimmer (ZWS-AF)

@ Applicable to a wide range of usages, including print-
ers for business use and air conditioners

@ Complies the harmonics current limit standard by
built-in active filter (ZWS-AF)
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Hl Product Line up

B Model naming method
ZWS 10-5/L11

Option
Blank: Molex connector, PCB type
A: Molex connector, with cover
J: JST connector, PCB type
JA: JST connector, with cover
Output voltage

Output power

Series name

ZWS 300-5/L1]
‘ ‘ T L Option

Series  Output  Output R: With remote ON/OFF control
power voltage - .
T: Vertical terminal type
B: Input/output connector terminal type
(Only for 12V-48V output type)

B Conformity to RoHS Directive

This means that, in conformity with EU Directive 2002/95/
EC, lead, cadmium, mercury, hexavalent chromium, and
specific bromine-based flame retardants, PBB and PBDE,
have not been used, except for exempted applications.

name

ZWS (Single Output) *In case of new design is requined, please refer to ZWS-AF series.

5W 10W 15W 30W 50W 300W
QOutput Voltage | Current(Peak) | Model | Current(Peak) Model Current(Peak) Model Current(Peak) Model Current(Peak) Model Current(Peak) Model
3.3V ZWS5-3 ZWS10-3 ZWS15-3 ZWS30-3 ZWS50-3 ZWS300-3
1.0A(1.2) 2.0A(2.4) 3.0A(3.6) 6.0A(7.2) ————— 10A(12) 40A(60)
5V ZWS5-5 ZWS10-5 ZWS15-5 ZWS30-5 ZWS50-5 ZWS300-5
12V | 0.42A(0.51) | ZWS5-12 | 0.85A(1.02) | ZWS10-12 | 1.25A(1.5) | ZWS15-12 | 2.5A(3.0) | ZWS30-12 | 4.3A(5.16) | ZWS50-12 | 17A(27) | ZWS300-12
15V | 0.34A(0.41) | ZWS5-15 | 0.7A(0.84) | ZWS10-15 | 1.0A(1.2) | ZWS15-15 | 2.0A(2.4) | ZWS30-15 | 3.5A(4.2) | ZWS50-15 | 14A(22) | ZWS300-15
24V | 0.22A(0.27) | ZWS5-24 | 0.45A(0.54) | ZWS10-24 | 0.65A(0.78) | ZWS15-24 | 1.3A(1.56) | ZWS30-24 | 2.1A(2.52) | ZWS50-24 | 9A(14) ZWS300-24
36V - - - - - 0.9A(1.08) | ZWS30-36 | 1.4A(1.68) | ZWS50-36 - -
48V - - - - - - 0.7A(0.84) | ZWS30-48 | 1.1A(1.32) | ZWS50-48 | 4.2A(6.3) | ZWS300-48
ZWS-AF(Single Output, Built-in Active Filter)
50W 75W 100W 150W
Ouiput Voltage | Current(Peak) Model Current(Peak) Model Current(Peak) Model Current(Peak) Model
5V 10A(—) ZWS50AF-5 15A(—) ZWS75AF-5 20A(=) | ZWS100AF-5 | 30A(—) | ZWS150AF-5
12V 4.3A(5.2) | ZWS50AF-12 | 6.3A(7.5) | ZWS75AF-12 | 85A(10) [ZWS100AF-12| 12.5A(15) |ZWS150AF-12
15V 3.5A(4.2) | ZWS50AF-15| 5.0A(6.0) | ZWS75AF-15 | 6.7A(8.0) |ZWS100AF-15| 10A(12) |ZWS150AF-15
24V 2.1A(2.6) | ZWS50AF-24 | 3.2A(3.8) | ZWS75AF-24 | 4.3A(5.0) |ZWS100AF-24| 6.3A(7.5) |ZWS150AF-24

- All specifications are subject to change without notice.
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ZWSs5

TDK-Lambda

ZWS5 Specifications

MODEL

ITEMS/UNITS ZWS5-3 ‘ ZWS5-5 ‘ ZWS5-12 ‘ ZWS5-15 ‘ ZWS5-24
Voltage Range *3)| V AC85 - 265 or DC110 - 330
Frequency (*3)| Hz 47 - 440
Input  |Efficiency (typ) *2)| % 62 ‘ 67 ‘ 68 ‘ 70
Current (100/200VAC)(typ) A 0.14/0.07
Inrush Current (100/200VAC)(typ) A 15/ 30 at Ta=25C, cold start
Nominal Voltage \ 3.3 ‘ 5 ‘ 12 15 ‘ 24
Minimum Current A 0
Maximum Current A 1 0.42 0.34 0.22
Maximum Peak Current *1)| A 1.2 0.51 0.41 0.27
Maximum Power W 3.3 5.0 5.04 51 5.28
Maximum Peak Power *1)| W 3.96 6.0 6.048 6.12 6.336
Output |Maximum Line Regulation (*4)(*10)| mV 20 48 60 96
Maximum Load Regulation(*5)(*10)| mV 40 96 120 150
Temperature Coefficient (*6)| mV 60 140 180 280
Maximum Ripple & Noise (0 to +60°C) (*10)| mVp-p 120 150 200
Maximum Ripple & Noise (—10 to 0°C) (*10)| mVp-p 160 180 200
Hold-up Time (100VAC)(typ) (*2)| ms 17 at 5W, Ta=25C
Voltage Adjustable Range +/-10%
Over Current Protection (*7) >125%
. |Over Voltage Protection (*8) >140%
Function -
Parallel Operation -
Series Operation (*9) Possible
Operating Temperature (*11)| C -10 to +50: 100%, +60: 70%
Storage Temperature C -30to +85
Operating Humidity %RH 30-90
Environment | Storage Humidity %RH 10-95
Vibration 10-55Hz (sweep 1min) less than 19.6m/s? X, Y, Z 1h each
Shock Less than 196.1m/s?
Cooling Convection cooling
Isolation Withstand Voltage Input - FG: 2kVAC (20mA), Input - Output: 3kVAC (20mA), Output - FG: 500VAC (100mA) for Imin
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG 500VDC
Standards Safety Standards Approved by UL60950-1,CSA C22.2 N0.60950-1,EN60950-1, Built to meet DENAN
EMI Built to meet EN55022-B, FCC-ClassB, VCCI-B
_|Weight (typ) g 120
Mechanical o e (W x H x D) mm 45 x 21 x 98
(*1) Operating time at peak output is less than 10 seconds. (Duty=0.35) .Recommended EMC Filter
(*2) At 100VAC and maximum output current, Ta=25C.
(*3) For cases where conformance to various safety specs (UL,CSA) are required, to
be described as 100 - 240VAC, 50/60Hz on name plate.
(*4) From 85 - 265VAC and constant load.
(*5) From min load - full load (maximum power) and constant input voltage.
(*6) From -10 to +50°C constant input voltage and load.
(*7) Current limiting with automatic recovery. RSEL-20R5W
Avoid to operate over load or dead short for 30 seconds. Please refer to "TDK-Lambda
(*8) Over voltage clamping by zener diode. EMC Filters" catalog.
(*9) Refer to instruction manual.
(*10) Please refer to Fig A for measurement of line & load regulation and ripple voltage.
(*11) At standard mounting method, Fig B.
Measurement point
for Vripple L
.
ol - 1
| |
T T i COMPONENT SIDE i
L:150mmAWGH#22 I ——— R
C1:Elec.Cap 100uF Measurement point for Vo, Fig.B

A-404

C2:Film Cap 0.1uF
Bandwidth of scope:100MHz
Fig.A

Line/Load Regulation.

- All specifications are subject to change without notice.



ZWSs5 TDK-Lambda

Outline Drawing

[ZWS5 (Standard : MOLEX connector)]

Re —4 91+0.5 CONNECTORS USED!
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LEAD CUT

[ZWS5 (/J : JST connector)]
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(unit : mm)

SEE_NOTE A

INPUT

COMPONENT _SIDE

SEE_NOTE E

PART DESCRIPTION

PART NAME

MANUFACT.

PIN HEADER (INPUT SIDE CN1)

6373-A8A
(102)52

MOLEX

PIN HEADER (OUTPUT SIDE CN2)

6373-A04A-
102

MOLEX

MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):
SOCKET HOUSING (CN1) 7880-08B MOLEX 1
SOCKET HOUSING (CN2) 7880-04B MOLEX 1

TERMINAL PINS (CN1,2) 7879-2-P912 MOLEX 7
HAND CRIMPING TOOL : 11-01-0037 OR JHTR2262A  MANUFACTURER : MOLEX

PCB MATERIAL
GLASS COMPOSITE : CEM-3 UL94V-0

NOTES

A: THE 2-®3.5 HOLE ARE CUSTOMER CHASSIS MOUNTING
HOLES. ALL MUST BE SCREWED IN ORDER TO CONFORM THE
VIBRATION SPEC.

: MODEL NAME, MAXIMUM OUTPUT POWER, NOMINAL OUTPUT
VOLTAGE, MAXIMUM OUTPUT CURRENT, MAXIMUM PEAK
OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH
THE SPECIFICATIONS.

: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.

TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-

BOARD EDGE AND CUSTOMER CHASSIS.

: FOR I/0 TERMINAL CONNECTIONS, PLEASE USE THE RECOM-
MENDED CONNECTORS. MOLEX SOCKET HOUSING TERMINAL
PINS ARE DIFFICULT TO PROCURE IN JAPAN. WHEN MANU-

w

joNe)

m

FACTURING IN JAPAN, PLEASE USE “/J” MODELS FOR JST

CONNECTORS.

CONNECTORS USED:

PART DESCRIPTION

PART NAME

MANUFACT.

QTY

PIN HEADER (INPUT SIDE CN1)

B3P-5-VH

JST.

1

PIN HEADER (OUTPUT SIDE CN2)

B4B-XH-A

J.S.T.

1

MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):

SOCKET HOUSING (CN1)

VHR-5N

J.S.T.

1

SOCKET HOUSING (CN2)

XHP-4

JS.T.

1

TERMINAL PINS (CN1)

SVH-21T-P1.1

JST.

3

5 0 HFG

\SEE_NOTE E
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s
38+0.5

oy M
Iy
4.5
13.7

BXH-001T-
P0.6
OR
SXH-001T-
P0.6

28
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PLATE

o
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=
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TERMINAL PINS (CN2) J.S.T. 4

3.5

HAND CRIMPING TOOL : YC-160R CN1  MANUFACTURER: J.S.T.
:YC-110R CN2 MANUFACTURER: J.S.T.
:YRS-110 CN2 MANUFACTURER: J.S.T.

SEE NOTE D
91 —_—

NOTES

A: THE 2-93.5 HOLE ARE CUSTOMER CHASSIS MOUNTING
HOLES. ALL MUST BE SCREWED IN ORDER TO CONFORM THE
VIBRATION SPEC.

: MODEL NAME, MAXIMUM OUTPUT POWER, NOMINAL OUTPUT

| VOLTAGE, MAXIMUM OUTPUT CURRENT, MAXIMUM PEAK

| '_;‘ OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH

| — THE SPECIFICATIONS.
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: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.

: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-
BOARD EDGE AND CUSTOMER CHASSIS.

: PIN-ORDER OF CONNECTORS CN1 & CN2 ARE OPPOSITE TO
PIN-ORDER ON LEGEND.
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LEAD CUT

(unit : mm)
[ZWS5 (/JA : With cover)]

SEE NOTE A

CONNECTORS USED:
PART DESCRIPTION

NAME PLATE

PART NAME | MANUFACT. |QTY

SEE NOTE B

PIN HEADER (INPUT SIDE CN1) | B3P-5-VH J.S.T. 1

PIN HEADER (OUTPUT SIDE CN2) | B4B-XH-A J.S.T. 1

i MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):

° SOCKET HOUSING (CN1) VHR-5N J.S.T. 1

SOCKET HOUSING (CN2) JS.T. 1
TERMINAL PINS (CN1)

26

XHP-4

= o
0.5

SVH-21T-P1.1 J.S.T. 3

BXH-001T-
P0.6
OR
SXH-001T-
P0.6

5 108+0.5
(101)

TERMINAL PINS (CN2) J.S.T. 4

103.7
118=1

HAND CRIMPING TOOL : YC-160R CN1
: YC-110R OR YRS-110 CN2
MANUFACTURER : J.S.T.

NOTES

A: M3 EMBOSSED TAPPED & COUNTERSUNK HOLES (6) ARE FOR
CUSTOMER CHASSIS MOUNTING.

B: ¢3.5 HOLES (2) AND R1.75 SLOT HOLES (2) FOR CUSTOMER
CHASSIS MOUNTING.

C: MODEL NAME, NOMINAL OUTPUT VOLTAGE, MAXMUM OUT-
PUT CURRENT, MAXIMUM PEAK OUTPUT CURRENT AND
COUNTRY OF MANUFACTURE ARE SHOWN HERE IN ACCOR-
DANCE WITH THE SPECIFICATIONS.

SEE NOTE B SEE NOTE B
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-
ey

N

B

SEE NOTE A

16

5 108+0.5

(unit : mm)

A-405

- All specifications are subject to change without notice.



ZWS10 TDK-Lambda

ZWS10 Specifications

ITEMS/UNITS MODEL |  zws10-3 ‘ ZWS10-5 ‘ ZWS10-12 ‘ ZWS10-15 ‘ ZWS10-24
Voltage Range *3)| V AC85 - 265 or DC110 - 330
Frequency (*3)| Hz 47 - 440
Input  |Efficiency (typ) *2)| % 62 \ 70 \ 71
Current (100/200VAC)(typ) A 0.30/0.15
Inrush Current (100/200VAC)(typ) A 15/ 30 at Ta=25C, cold start
Nominal Voltage VDC 3.3 \ 5 12 \ 15 24
Minimum Current A 0
Maximum Current A 2 0.85 0.7 0.45
Maximum Peak Current *1)| A 2.4 1.02 0.84 0.54
Maximum Power W 6.6 10.0 10.2 10.5 10.8
Maximum Peak Power *1)| W 7.92 12.0 12.24 12.6 12.96
Output |Maximum Line Regulation (*4)(*10)| mV 20 48 60 96
Maximum Load Regulation(*5)(*10)| mV 40 96 120 150
Temperature Coefficient (*6)| mV 60 140 180 280
Maximum Ripple & Noise (0 to +60°C) (*10)| mVp-p 120 150 200
Maximum Ripple & Noise (—10 to 0°C) (*10)| mVp-p 160 180 200
Hold-up Time (100VAC)(typ) (*2)| ms 17 at 100VAC, 10W, Ta=25C
Voltage Adjustable Range +/-10%
Over Current Protection (*7) >125%
. |Over Voltage Protection (*8) >140%
Function -
Parallel Operation -
Series Operation (*9) Possible
Operating Temperature (*11)| C -10 to +50 : 100%, +60 : 70%
Storage Temperature C -30to +85
Operating Humidity %RH 30-90
Environment | Storage Humidity %RH 10-95
Vibration 10-55Hz (sweep 1min) less than 19.6m/s? X, Y, Z 1h each
Shock Less than 196.1m/s?
Cooling Convection cooling
Isolation Withstand Voltage Input - FG : 2kVAC (20mA), Input - Output : 3kVAC (20mA), Output - FG : 500VAC (100mA) for 1min
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG 500VDC
Standards Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1 Built to meet DENAN.
EMI Built to meet EN55022-B, FCC-ClassB, VCCI-B
_|Weight (typ) g 120
Mechanical o, (W x H x D) mm 50 x 21 x 105
(*1) Operating time at peak output is less than 10 seconds. (Duty=0.35) @Recommended EMC Filter

(*2) At 100VAC and maximum output current, Ta=25C.

(*3) For cases where conformance to various safety specs (UL, CSA) are required, to be described as 100 -
240VAC, 50/60Hz on name plate.

(*4) From 85 - 265VAC and constant load.
(*5) From Min load - Full load (maximum power) and constant input voltage.
(*6) From -10 to +50°C constant input voltage and load.

(*7) Current limiting with automatic recovery. RSEL-20R5W
Avoid to operate over load or dead short for 30 seconds. Please refer to "TDK-Lambda
(*8) Over voltage clamping by zener diode. EMC Filters" catalog.

(*9) Refer to instruction manual.
(*10) Please refer to Fig A for measurement of line & load regulation and ripple voltage.
(*11) At standard mounting method, Fig B.

Measurement point

for Vripple L

ol
Cc2| ci+ cN2 pmom o .
I I
T T } COMPONENT SIDE }

L:150mmAWG#22
C1:Elec.Cap 100uF Measurement point for Vo,
C2:Film Cap 0.1uF Line/Load Regulation.
Bandwidth of scope:100MHz

Fig.A

A'406 « All specifications are subject to change without notice.



ZWS10

Outline Drawing

TDK-Lambda

[ZWS 10 (Standard : MOLEX connector)]
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- All specifications are subject to change without notice.

CONNECTORS USED:

PART DESCRIPTION PART NAME | MANUFACT. |QTY
6373-A8A
M
PIN HEADER (INPUT SIDE CN1) 102)52 OLEX 1
PIN HEADER (OUTPUT SIDE CN2) 6373-A04A- MOLEX 1

102

MATCHING HOUSINGS AND PINS(NOT INCLUDED WITH THE PRODUCT):

SOCKET HOUSING (CN1) 7880-08B MOLEX 1
SOCKET HOUSING (CN2) 7880-04B MOLEX 1
TERMINAL PINS (CN1,2) 7879-2-P912 MOLEX 7

HAND CRIMPING TOOL : 11-01-0037 OR JHTR2262A CN1, 2 MANUFACTURER : MOLEX-

PCB MATERIAL
GLASS COMPOSITE (CEM-3 UL94V-0)

NOTES

A: THE 2-93.5 HOLE CUSTOMER CHASSIS MOUNTING HOLES.
ALL MUST BE SCREWED IN ORDER TO CONFORM THE VIBRA-
TION SPEC.

: MODEL NAME, MAXIMUM OUTPUT POWER, NOMINAL OUTPUT
VOLTAGE, MAXIMUM OUTPUT CURRENT, MAXIMUM PEAK
OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH
THE SPECIFICATIONS.

: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.

: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-
BOARD EDGE AND CUSTOMER'S CHASSIS.

: FOR I/O TERMINAL CONNECTIONS, PLEASE USE THE REC-
OMMENDED CONNECTORS. MOLEX SOCKET HOUSING TER-
MINAL PINS ARE DIFFICULT TO PROCURE IN JAPAN. WHEN
MANUFACTURING IN JAPAN, PLEASE USE “/J” MODELS FOR
JST CONNECTORS.

@

o0

m

CONNECTORS USED:

PART DESCRIPTION PART NAME | MANUFACT. |QTY
PIN HEADER (INPUT SIDE CN1) | B3P-5-VH J.ST. 1
PIN HEADER (OUTPUT SIDE CN2) | B4B-XH-A J.ST. 1

MATCHING HOUSINGS AND PINS (NOT INCLUDED WITH THE PRODUCT):

SOCKET HOUSING (CN1) VHR-5N J.ST. 1
SOCKET HOUSING (CN2) XHP-4 J.ST. 1
TERMINAL PINS (CN1) SVH-21T-P11 J.ST. 3
BXH-001T-
P0.6
TERMINAL PINS (CN2) OR J.ST. 4
SXH-001T-
P0.6

HAND CRIMPING TOOL : YC-160R CN1 MANUFACTURER : J.S.T.
1 YC-110R CN2 MANUFACTURER : J.S.T.
: YRS-110 CN2 MANUFACTURER : J.S.T.

NOTES

A: THE 2-93.5 HOLE ARE CUSTOMER CHASSIS MOUNTING
HOLES. ALL MUST BE SCREWED IN ORDER TO CONFORM
THE VIBRATION SPEC.

: MODEL NAME, MAXIMUM OUTPUT POWER, NOMINAL OUT-

PUT VOLTAGE, MAXIMUM OUTPUT CURRENT, MAXIMUM

PEAK OUTPUT CURRENT ARE SHOWN HERE IN ACCOR-

DANCE WITH THE SPECIFICATIONS.

COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.

TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-

BOARD EDGE AND CUSTOMER'S CHASSIS.

: PIN-ORDER OF CONNECTORS CN1 AND CN2 ARE OPPO-
SITE TO PIN-ORDER ON LEGEND.

o]

o0

m

CONNECTORS USED:

PART DESCRIPTION PART NAME| MANUFACT. |QTY
PIN HEADER (INPUT SIDE CN1) | B3P-5-VH JST 1
PIN HEADER (OUTPUT SIDE CN2) | B4B-XH-A JST 1

MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):

SOCKET HOUSING (CN1) VHR-5N JST 1
SOCKET HOUSING (CN2) XHP-4 JST 1
TERMINAL PINS (CN1) SVH-21T-P1.1 JST 3
BXH-001T-
P0.6
TERMINAL PINS (CN2) OR JST 4
SXH-001T-
P0.6

HAND CRIMPING TOOL : YC-160R CN1
: YC-110R OR YRS-110 CN2
MANUFACTURER : J.S.T.

NOTES

A: M3 EMBOSSED TAPPED & COUNTERSUNK HOLES (6) ARE
FOR CUSTOMER CHASSIS MOUNTING.

B: ¢3.5 HOLES (2) AND RL75 SLOT HOLES (2) FOR CUSTOMER
CHASSIS MOUNTING.

C: MODEL NAME, NOMINAL OUTPUT VOLTAGE, MAXMUM
OUTPUT CURRENT, MAXIMUM PEAK OUTPUT CURRENT
AND COUNTRY OF MANUFACTURE ARE SHOWN HERE IN
ACCORDANCE WITH THE SPECIFICATIONS.

(unit : mm)

A-407




ZWS15 TDK-Lambda

ZWS15 Specifications

ITEMS/UNITS MODEL |  zws15-3 ‘ ZWS15-5 ‘ ZWS15-12 ‘ ZWS15-15 ‘ ZWS15-24
Voltage Range *3)| V AC85 - 265 or DC110 - 330
Frequency (*3)| Hz 47 - 440

Input  |Efficiency (typ) *2)| % 63 \ 71

Current (100/200VAC)(typ) A 0.45/0.23
Inrush Current (100/200VAC)(typ) A 15/ 30 at, Ta=25C, cold start
Nominal Voltage VDC 3.3 \ 5 12 15 24
Minimum Current A 0
Maximum Current A 3 1.25 1 0.65
Maximum Peak Current *1)| A 3.6 15 1.2 0.78
Maximum Power W 9.9 15.0 15.6
Maximum Peak Power *1)| W 11.88 18.0 18.72

Output |Maximum Line Regulation (*4)(*10)| mV 20 48 60 96
Maximum Load Regulation(*5)(*10)| mV 40 96 120 150
Temperature Coefficient (*6)| mV 60 140 180 280
Maximum Ripple & Noise (0 to +60°C) (*10)| mVp-p 120 150 200
Maximum Ripple & Noise (-10 to 0°C)(*10)| mVp-p 160 180 200
Hold-up Time (100VAC)(typ)  (*2)| ms 17 at 100VAC, 15W, Ta=25C
Voltage Adjustable Range +10%
Over Current Protection (*7) >125%

. |Over Voltage Protection (*8) >140%

Function -
Parallel Operation -
Series Operation (*9) Possible
Operating Temperature (*11)| C -10 to +50 : 100%, +60 : 70%
Storage Temperature C -30to +85
Operating Humidity %RH 30-90

Environment | Storage Humidity %RH 10-95
Vibration 10-55Hz amplitude (sweep 1min) less than 19.6m/s2 X, Y, Z 1h each
Shock Less than 196.1m/s?
Cooling Convection cooling

. Input - FG : 2kVAC (20mA), Input - Output : 3KVAC (20mA

Isolation Withstand Voltage P Output - FEB : 50())VA2 (100mAp) for 1min ( )
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG 500VDC

Standards Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1. EN60950-1. Built to meet DENAN.
EMI Built to meet EN55022-B, FCC-ClassB, VCCI-B

Mechanical Weight (typ) 9 140
Size (W x H x D) mm 50 x 21 x 125

(*1) Operating time at peak output is less than 10 seconds. (Duty=0.35) @Recommended EMC Filter

(*2) At 200VAC and maximum output current, Ta=25C.

(*3) For cases where conformance to various safety specs (UL, CSA) are required, to be described as 100 -
240VAC, 50/60Hz on name plate.

(*4) From 85 - 265VAC and constant load.

(*5) From Min load - Full load (maximum power) and constant input voltage.

(*6) From -10 ~ +50°C constant input voltage and load.

(*7) Current limiting with automatic recovery.
Avoid to operate over load or dead short for 30 seconds. Please refer to "TDK-Lambda

(*8) Over voltage clamping by zener diode.

(*9) Refer to instruction manual.

RSEL-2001W

EMC Filters" catalog.

(*10) Please refer to Fig A for measurement of line & load regulation and ripple voltage.
(*11) At standard mounting method, Fig B.

A-408

Measurement point

for Vripple L

|
FW@M
7

CN2 T 1
| |
} COMPONENT SIDE }
b {<—PCB
o B
L:150mmAWG#22 Fig.B
C1:Elec.Cap 100uF Measurement point for Vo,
C2:Film Cap 1uF Line/Load Regulation.

Bandwidth of scope:100MHz
Fig.A

- All specifications are subject to change without notice.



ZWS15

Outline Drawing

TDK-Lambda

[ZWS15 (Standard : MOLEX connector)]

R2—4

118+0.5

(MOUNTING HOLES)

4-¢3.

5

CONNECTORS USED:

PART DESCRIPTION PART NAME | MANUFACTURER | QTY

PIN HEADER (INPUT SIDE CN1) | 6373-A8A(102)52 MOLEX 1

PIN HEADER(OUTPUT SIDE CN2) | 6373-A04A-102 MOLEX 1

8o ||b MATCHING HOUSINGS AND PINS (NOT INCLUDED WITH THE PRODUCT):
INPUT
~ N COMPONENT SIDE N SOCKET HOUSING (CN1) | 7880-08B MOLEX 1
& NAME g SOCKET HOUSING (CN2) | 7880-04B MOLEX 1
N2
PLATE s TERMINAL PINS (CN1,CN2) |7879-2-P912|  MOLEX 7
2
o fo |JFe ouTPUT r e HAND CRIMPING TOOL : 11-01-0037 OR JHTR2262ACNL2 ~ MANUFACTURER : MOLEX
‘B i
N1 VR ol © PCB MATERIAL
INEIR GLASS COMPOSITE (CEM-3 UL94V-0)
3 Y NOTES
3.5 \(SEE_NOTE A A: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-
115 BOARD EDGE AND CUSTOMER'S CHASSIS.
B: FOR 1/0 TERMINAL CONNECTIONS, PLEASE USE THE REC-
12541 OMMENDED CONNECTORS. MOLEX SOCKET HOUSING TER-
MINAL PINS ARE DIFFICULT TO PROCURE IN JAPAN. WHEN
MANUFACTURING IN JAPAN, PLEASE USE “/J" MODELS FOR
- JST CONNECTORS.
B
. b
-z
2 e .
B (unit : mm)
ZWS 1 5 ( . ) ] CONNECTORS USED:
[ /'J " JST conneCtor PART DESCRIPTION PART NAME | MANUFACTURER | QTY
PIN HEADER (INPUT SIDE CN1) | B3P-5-VH 1ST. 1
PIN HEADER(OUTPUT SIDE CN2) | B4B-XH-A JST. 1
118+0.5 SEE _NOTE A
MATCHING HOUSINGS AND PINS (NOT INCLUDED WITH THE PRODUCT):
SOCKET HOUSING (CN1) VHR-5N JST. 1
SOCKET HOUSING (CN2) XHP-4 1ST. 1
ot TERMINAL PINS (CN1) SVH-21T-P11 JST. 3
i BXH-001T-P06
ﬁPUT COMPONENT SIDE © TERMINAL PINS (CN2) OR JST. 4
i o N S SXH-001T-POS
W w e N HAND CRIMPING TOOL : YC-160R CN1  MANUFACTURER : J.ST.
5o re = e YC-110RCN2 ~ MANUFACTURER:J.ST.
< E OUTPUT Clez YRS-110CN2  MANUFACTURER: J.STT.
[
SEE_NOTE E VRWE% or e NOTES
o E: NOTES
® SEE NOTE E AT A: THE 4-®3.5 HOLE ARE CUSTOMER CHASSIS MOUNTING
b HOLES. ALL MUST BE SCREWED IN ORDER TO CONFORM
s SeE NoTED THE VIBRATION SPEC.
115 B: MODEL NAME, MAXIMUM OUTPUT POWER, NOMINAL OUT-
12541 PUT VOLTAGE, MAXIMUM OUTPUT CURRENT, MAXIMUM
PEAK OUTPUT CURRENT ARE SHOWN HERE IN ACCOR-
DANCE WITH THE SPECIFICATIONS.
T T 7 C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.
| | D: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-
o [ BOARD EDGE AND CUSTOMER'S CHASSIS.
z [ E: PIN-ORDER OF CONNECTORS CN1 AND CN2 ARE OPPOSITE
5% | | TO PIN-ORDER ON LEGEND.
o ‘L } o F: FOR I/0 TERMINAL CONNECTIONS, PLEASE USE THE RECOM-
2 mt ************** — (unit : mm) MENDED CONNECTORS.
4y
ZWS1 5 ( « Wi )] CONNECTORS USED:
[ /JA " Ith cover PART DESCRIPTION PART NAME| MANUFACT. |QTY
NAME PLATE PIN HEADER (INPUT SIDE CN1)| B3P-5-VH JST. 1
SEE NOTE A PIN HEADER (OUTPUT SIDE CN2) | B4B-XH-A JST. 1
SEE NOTE B SEE MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):
NOTE B SOCKET HOUSING (CN1) VHR-5N 1ST. 1
SOCKET HOUSING (CN2) XHP-4 JST. 1
wn
° J i TERMINAL PINS (CN1) SVH-21T-PL1 JST. 3
=} of 5 BXH-001T-P06
@ ur| @ ’
0 TERMINAL PINS (CN2) OR JST. 4
o0
o pe T Y SXH-00LTP06
) - HAND CRIMPING TOOL : YC-160R CN1
¥ YC-110R OR YRS-110 CN2
| 321 15.3 © MANUFACTURER : J.S.T.
5 135%0.5 s NOTES
(121.5) A: M3 EMBOSSED TAPPED & COUNTERSUNK HOLES (6) ARE
: FOR CUSTOMER CHASSIS MOUNTING.
130.7 B: ®3.5 HOLES (2) AND R1.75 SLOT HOLES (2) FOR CUSTOMER
14521 CHASSIS MOUNTING.
= C: MODEL NAME, NOMINAL OUTPUT VOLTAGE, MAXMUM OUT-
PUT CURRENT, MAXIMUM PEAK OUTPUT CURRENT AND
COUNTRY OF MANUFACTURE ARE SHOWN HERE IN ACCOR-
DANCE WITH THE SPECIFICATIONS.
SEE NOTE B SEE NOTE B
N ]
— Y :
PN |
B I
© !
- : SEE NOTE A
5 135+0.5
(unit : mm)

- All specifications are subject to change without notice.
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ZWS30 TDK-Lambda

ZWS30 Specifications

ITEMS/UNITS MODEL | zws30-3 ‘ ZWS30-5 ‘ ZWS30-12 ‘ ZWS30-15 ‘ ZWS30-24 ‘ ZWS30-36 ‘ ZWS30-48
Voltage Range *3)| V AC85 - 265 or DC110 - 330
Frequency (*3)| Hz 47 - 440

Input  |Efficiency (typ) ¢2)| % 70 \ 75 \ 77 \ 78

Current (100/200VAC)(typ) A 0.83/0.42
Inrush Current (100/200VAC)(typ) A 15/ 30 at Ta=25C, cold start
Nominal Voltage VDC 33 | 5 | 12 5 | 24 36 48
Minimum Current A 0
Maximum Current A 6 2.5 2 1.3 0.9 0.7
Maximum Peak Current *1)| A 7.20 3.00 2.40 1.56 1.08 0.84
Maximum Power W 19.8 30.0 31.2 32.4 33.6
Maximum Peak Power *1)| W 23.76 36.0 37.44 38.88 40.32

Output |Maximum Line Regulation (*4)(*10)| mV 20 48 60 96 144 192
Maximum Load Regulation(*5)(*10)| mV 40 96 120 150 240 300
Temperature Coefficient (*6)| mV 60 140 180 280 420 560
Maximum Ripple & Noise (0 to +60°C) (*10)| mVp-p 120 150 200 300 400
Maximum Ripple & Noise (-10 to 0°C)(*10)| mVp-p 160 180 200 300 400
Hold-up Time (100VAC)(typ) (*2)| ms 17 at 100VAC, 30W, Ta=25C
Voltage Adjustable Range +10%
Over Current Protection (*7) >125%

. |Over Voltage Protection (*8) >140%

Function "
Parallel Operation -
Series Operation (*9) Possible
Operating Temperature (*11)| C -10 to +50 : 100%, +60 : 70%
Storage Temperature C -30to +85
Operating Humidity %RH 30-90

Environment | Storage Humidity %RH 10-95
Vibration 10-55Hz (sweep 1min) less than 19.6m/s2 X,Y,Z 1h each
Shock Less than 196.1m/s?
Cooling Convection cooling

. Input - FG : 2kVAC (20mA), Input - Output : 3KVAC (20mA

Isolation Withstand Voltage P Output - FEB : 50(%VA2 (100mAp) for 1min ( )
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG 500VDC

Standards Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1 Built to meet DENAN.
EMI Built to meet EN55022-B, FCC-ClassB, VCCI-B

Mechanical Weight (typ) 9 270
Size (W x H x D) mm 55 x 26 x 133

(*1) Operating time at peak output is less than 10 seconds. (Duty=0.35) @Recommended EMC Filter

(*2) At 200VAC and maximum output current, Ta=25C.

(*3) For cases where conformance to various safety specs (UL, CSA) are required, to be de-
scribed as 100 - 240VAC, 50/60Hz on name plate.

(*4) From 85 - 265VAC and constant load.

(*5) From Min load - Full load (maximum power) and constant input voltage.

(*6) From -10 ~ +50°C constant input voltage and load.

(*7) Current limiting with automatic recovery. RSEL-2002W
Avoid to operate over load or dead short for 30 seconds. Please refer to "TDK-Lambda
(*8) Over voltage clamping by zener diode. EMC Filters” catalog.

(*9) Refer to instruction manual.
(*10) Please refer to Fig A for measurement of line & load regulation and ripple voltage.
(*11) At standard mounting method, Fig B.

Measurement point

for Vripple L

ol o
c2| cu. ono R .
1 * *
} COMPONENT SIDE }

— — < PCB
L:150mmAWG#18x2 T b ———— - c

C1:Elec.Cap 100uF Measurement point for Vo, Fig.B

C2:Film Cap 1uF Line/Load Regulation.

Bandwidth of scope:100MHz
Fig.A

A'41 O « All specifications are subject to change without notice.



ZWS30 TDK-Lambda

Outline Drawing

[ZWS30 (Standard : MOLEX connector)]

CONNECTORS USED:

4—R2 123+0.5 4- 635

(MOUNTING FOLES) PART DESCRIPTION PART NAME | MANUFACTURER | QTY
PIN HEADER (INPUT SIDE CN1)| 5414-308 MOLEX 1
. PIN HEADER (OUTPUT SIDE CN2) | 5273-04A MOLEX 1
CN
o 1‘ G COMPONENT  SIDE
N MATCHING HOUSINGS AND PINS (NOT INCLUDED WITH THE PRODUCT):
-] SOCKET HOUSING (CN1) 5239-06 MOLEX 1
30 [
3 B4 N ouTPUT e ° SOCKET HOUSING (CN2) 5239-04 MOLEX 1
8 . 4
oe LEUT i of T TERMINAL PINS (CN1,CN2) | 5167PBTL MOLEX 7
S
_ ol ¥ HAND CRIMPING TOOL : JHTR2445A CN1,2  MANUFACTURER : MOLEX
“ & PCB MATERIAL
GLASS COMPOSITE (CEM-3 UL94V-0)
dp NOTES
o A: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-
. e PLATE S NOTE A BOARD EDGE AND CUSTOMER'S CHASSIS.
== o2 B: FOR 1/0 TERMINAL CONNECTIONS, PLEASE USE THE RECOM-
pr MENDED CONNECTORS. MOLEX SOCKET HOUSING TERMINAL
PINS ARE DIFFICULT TO PROCURE IN JAPAN. WHEN MANU-

FACTURING IN JAPAN, PLEASE USE “/J” MODELS FOR JST

e , CONNECTORS.
! I
| |
i [
= [
§§ i\ \1 )
(unit : mm)
.
[ZWS30 (/J: JST connector))
SEE_NOTE A
4-R2 123405 CONNECTORS USED:
PART DESCRIPTION PART NAME | MANUFACTURER | QTY
& PIN HEADER (INPUT SIDE CN1) | B3P-5-VH JST. 1
VR1 PIN HEADER(OUTPUT SIDE CN2)| B4P-VH JST. 1
oni COMPONENT _SIDE |
25 1r - N/ e
C 1o MATCHING HOUSING AND PINS (NOT INCLUDED WITH THE PRODUCT):
20 - SOCKET HOUSING (CN1) VHR-5N JST. 1
7‘ o3 |N OuTPUT 30 S
8 INPUT +[ e & SOCKET HOUSING (CN2) VHR-4N JST. 1
CRNIE 7 § TERMINAL PINS (CN1,CN2) |SVH-21T-P11 JST. 7
SEE NOTE E
ﬁ \(SEE_NOTE E ° HAND CRIMPING TOOL : YC-160R CN1,2  MANUFACTURER : J.S.T.
2 Q
NOTES
J\ A: THE 4-3.5 HOLES ARE CUSTOMER CHASSIS MOUNTING
o W HOLES. ALL MUST BE SCREWED IN ORDER CONFORM THE
VIBRATION SPEC.
5 NAVE _PLATE SEE NOTED ./ B: MODEL NAME, MAXIMUM OUTPUT POWER, NOMINAL OUTPUT
110.2 VOLTAGE, MAXIMUM OUTPUT CURRENT, MAXIMUM PEAK
1331 OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH

77777777777777 JEE—— THE SPECIFICATIONS.

‘ C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.
‘ D: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-
| - BOARD EDGE AND CUSTOMER'S CHASSIS.
| § E: PIN-ORDER OF CONNECTORS CN1 AND CN2 ARE OPPOSITE
I
|
|

TO PIN-ORDER ON LEGEND.
F: FOR 1/0O TERMINAL CONNECTIONS, PLEASE USE THE RECOM-
MENDED CONNECTORS.

LEAD CUT
LESS THAN3

iLL ,,,,,,,,,,,,, 1 (unit : mm)

N
=
o
@
o

(/JA : With cover))

SEE NOTE D NAME PLATE
SEE NOTE A / CONNECTORS USED:

PART DESCRIPTION PART NAME| MANUFACT. | QTY

al SEE_NOTE B SEE _NOTE D

PIN HEADER (INPUT SIDE CN1) | B3P-5-VH J.ST. 1

SEE NOTE B

PIN HEADER (OUTPUT SIDE CN2) | B4P-VH J.ST. 1

0.5

I}‘) MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):
© SOCKET HOUSING (CN1) | VHR-5N J.ST. 1

40+0.5
20+

(45.2)

ol @ SOCKET HOUSING (CN2) | VHR-4N J.ST. 1
TERMINAL PINS (CN1,2) | SVH-21T-PL1 J.ST. 7
HAND CRIMPING TOOL: YC-160R CN1,2 ~ MANUFACTURER: J.S.T.

NOTES
A: M3 EMBOSSED TAPPED & COUNTERSUNK HOLES (6)
7 150+0.5 ARE FOR CUSTOMER CHASSIS MOUNTING.
(125.2) : ©3.5 HOLES (3) AND R1.75 SLOT HOLES (2) FOR CUS-
L e9 TOMER CHASSIS MOUNTING.
142.03 : MODEL NAME, NOMINAL OUTPUT VOLTAGE, MAX-
163%1 MUM OUTPUT CURRENT, MAXIMUM PEAK OUTPUT
CURRENT AND COUNTRY OF MANUFACTURE ARE
SHOWN HERE IN ACCORDANCE WITH THE SPECIFI-
CATIONS.
SEE NOTE B SEE NOTE 8 D: PIN-ORDER OF CONNECTORS CN1 & CN2 ARE OP-
I POSITE TO PIN-ORDER ON LEGEND.

=
13
23

[T

w

(o]

o A
B & | w©
[s)
w
7 SEE NOTE A

7 150+0.5

(unit : mm)

« All specifications are subject to change without notice. A-411



ZWS50

TDK-Lambda

ZWS50 Specifications

ITEMS/UNITS MODEL | zws50-3 ‘ ZWS50-5 ‘ ZWS 50-12 ‘ ZWS 50-15 ‘ ZWS50-24 ‘ ZWS50-36 ‘ ZWS50-48
Voltage Range *3)| V AC85 - 265 or DC110 - 330
Frequency (*3)| Hz 47 - 440

Input  |Efficiency (typ) 2| % 73 \ 77 \ 80 \ 81 \ 82

Current (100/200VAC)(typ) A 1.4/0.7
Inrush Current (100/200VAC)(typ) A 15/ 30 at, Ta=25C, cold start
Nominal Voltage VDC 33 | 5 | 12 [ 15 ] 24 36 48
Minimum Current A 0
Maximum Current A 10 4.3 3.5 21 1.4 11
Maximum Peak Current *1)| A 12.0 5.16 4.20 2.52 1.68 1.32
Maximum Power W 33.0 50.0 51.6 52.5 50.4 52.8
Maximum Peak Power *1)| W 39.60 60.00 61.92 63.00 60.48 63.36

Output |Maximum Line Regulation (*4)(*10)| mV 20 48 60 96 144 192
Maximum Load Regulation(*5)(*10)| mV 40 96 120 150 240 300
Temperature Coefficient (*6)| mV 60 140 180 280 420 560
Maximum Ripple & Noise (0 to +60°C) (*10)| mVp-p 120 150 200 300 400
Maximum Ripple & Noise (—10 to 0°C) (*10)| mVp-p 160 180 200 300 400
Hold-up Time (100VAC)(typ) (*2)| ms 17 at 100VAC, 50W, Ta=25C
Voltage Adjustable Range +10%
Over Current Protection (*7) >125%

. |Over Voltage Protection (*8) 115% - 135%

Function "
Parallel Operation -
Series Operation (*9) Possible
Operating Temperature (*11)| C -10 to +50 : 100%, +60 : 70%
Storage Temperature C -30to +85
Operating Humidity %RH 30-90

Environment | Storage Humidity %RH 10-95
Vibration 10-55Hz (sweep 1min) less than 19.6m/s2 X,Y,Z 1h each
Shock Less than 196.1m/s?
Cooling Convection cooling

. Input - FG : 2kVAC (20mA), Input - Output : 3KVAC (20mA

Isolation Withstand Voltage P Output - FEB : 50(%VA2 (100mAp) for 1min ( )
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG 500VDC

Standards Safety Standards Approved by UL60950-1, CSA C22.2 No 60950-1, EN60950-1. Built to meet DENAN.
EMI Built to meet EN55022-B, FCC-ClassB, VCCI-B

Mechanical Weight (typ) 9 360
Size (W x H x D) mm 55 x 26 x 195

(*1) Operating time at peak output is less than 10 seconds. (Duty=0.35) @Recommended EMC Filter

(*2) At 100VAC and maximum output current, Ta=25C.
(*3) For cases where conformance to various safety specs (UL, CSA) are required, to be described as 100 - 240VAC,

50/60Hz on name plate.
(*4) From 85 - 265VAC and constant load.

(*5) From Min load - Full load (maximum power) and constant input voltage.
(*6) From -10 to +50°C constant input voltage and load.

(*7) Current limiting with automatic recovery.

(*8) OVP circuit will shutdown ouput, manual reset.

(*9) Refer to instruction manual.

RSEL-2002W
Avoid to operate over load or dead short for 30 seconds. Please refer to "TDK-Lambda

EMC Filters" catalog.

(*10) Please refer to Fig A for measurement of line & load regulation
and ripple voltage.

(*11) At standard mounting method, Fig B.

A-412

Measurement point

for Vripple L

|
W@M
T1

CN2 F B
| |
| |
| COMPONENT SIDE |
S
L:150mmAWG#18x2 L g PCcB
C1:Elec.Cap 100uF Measurement point for Vo, Fig.B
C2:Film Cap 1uF Line/Load Regulation.

Bandwidth of scope:100MHz
Fig.A

- All specifications are subject to change without notice.



ZWS50

TDK-Lambda

Outline Drawing

[ZWS50 (Standard : MOLEX connector)]

CONNECTORS USED:

o 4 185405 SEE NOTE A PART DESCRIPTION PART NAME | MANUFACTURER | QTY
PIN HEADER (INPUT SIDE CN1)| 5414-308 MOLEX 1
N PIN HEADER (OUTPUT SIDE CN2)| 5273-04A MOLEX 1
» COMPONENT _SIDE VR1 [
FG -
( MATCHING HOUSINGS AND PINS (NOT INCLUDED WITH THE PRODUCT):
4 Lao N— CN2 § SOCKET HOUSING (CN1) 5239-06 MOLEX 1
n INPUT
© 50 I — _|4e g 9 SOCKET HOUSING (CN2) | 5239-04 MOLEX 1
o CN1 OUTPUTE C e ¥
3 “Clis [] o TERMINAL PINS (CN1, CN2) | 5167PBTL |  MOLEX 7
0y ® HAND CRIMPING TOOL : JHTR2445A CN1,2  MANUFACTURER : MOLEX
4‘\ / PCB MATERIAL
L5 name piate SEE NOTE D GLASS COMPOSITE (CEM-3 UL94V-0)
171.5 NOTES
1951 A: THE 4-$3.5 HOLES ARE CUSTOMER CHASSIS MOUNTING
HOLES. ALL MUST BE SCREWED IN ORDER TO CONFORM THE
VIBRATION SPEC.
£ B: MODEL NAME, MAXIMUM OUTPUT POWER, NOMINAL OUTPUT
§ - VOLTAGE, MAXIMUM OUTPUT CURRENT, MAXIMUM PEAK
2 pal OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH
a.ﬂ R THE SPECIFICATIONS.
o9 C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.
by f ”””””””””””” it - D: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-
(unit : mm) BOARD EDGE AND CUSTOMER'S CHASSIS.
E: C-UL-US, TUV and CE Marking (Only 3V,5V,12V,15V,24V,36V,48V)
F: FOR 1/0 TERMINAL CONNECTIONS, PLEASE USE THE RECOM-
MENDED CONNECTORS. MOLEX SOCKET HOUSING TERMINAL
PINS ARE DIFFICULT TO PROCURE IN JAPAN. WHEN MANU-
FACTURING IN JAPAN, PLEASE USE “/J” MODELS FOR JST
CONNECTORS.
lzwsso (/J . JST connector)] PCB MATERIAL CONNECTORS USED:
GLASS COMPOSITE (CEM-3 UL94V-0)
- ( ) PART DESCRIPTION PART NAME | MANUFACTURER | QTY
SEE NOTE A
R2 —4 185205 PIN HEADER (INPUT SIDE CN1)| B3P-5-VH JST. 1
PIN HEADER (OUTPUT SIDE CN2)| B4P-VH JST. 1
P~ SEE NOTE E
MATCHING HOUSINGS AND PINS (NOT INCLUDED WITH THE PRODUCT):
COMPONENT _SIDE VR1 G5 ! !
Fs FG —_— SOCKET HOUSING (CN1) VHR-5N JST. 1
- 03|N— ) SOCKET HOUSING (CN2) VHR-4N JST. 1
H L INPUT S
8 01U~ H TERMINAL PINS (CN1, CN2) [SVH-21T-P1.1 JST. 7
g
2 CN1 ourput]_ HAND CRIMPING TOOL : YC-160R CN1, 2 MANUFACTURER : J.S.T.
&
PCB MATERIAL
“’\‘V _SEE NOTE Bl 7 £ GLASS COMPOSITE (CEM-3 UL94V-0)
Tl 1s / NOTES
1715 SEE_NOTE D A: THE 4-3.5 HOLE ARE CUSTOMER CHASSIS MOUNTING
1951 HOLES. ALL MUST BE SCREWED IN ORDER TO CONFORM THE
NAME PLATE VIBRATION SPEC.
B: MODEL NAME, MAXIMUM OUTPUT POWER, NOMINAL OUTPUT
» VOLTAGE, MAXIMUM OUTPUT CURRENT, MAXIMUM PEAK
=z — OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH
33 1 THE SPECIFICATIONS.
aF Q C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.
SR D: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PC-
o BOARD EDGE AND CUSTOMER’ S CHASSIS.
i E: PIN-ORDER OF CONNECTORS CN1 AND CN2 ARE OPPOSITE
(Unlt . mm) TO PIN-ORDER ON LEGEND.
F: FOR 1/0 TERMINAL CONNECTIONS, PLEASE USE THE RECOM-
MENDED CONNECTORS.
[ZWS50 (/JA : With cover)]
CONNECTORS USED:
PART DESCRIPTION PART NAME | MANUFACTURER | QTY
SEE NOTE D NAMFE Pl ATF
SEE NOTE A PIN HEADER (INPUT SIDE CN1)| B3P-5-VH JST. 1
SEE NOTE B (YOI OO0 Nete o PIN HEADER (OUTPUT SIDE CN2)| B4P-VH JST. 1
(LU0 O£l RS T
) / MATCHING HOUSINGS AND PINS (NOT INCLUDED WITH THE PRODUCT):
9w 42 v * - SOCKET HOUSING (CN1) | VHR-5N JST. 1
H| H - ks
g8 & ol € SOCKET HOUSING (CN2) VHR-4N JST. 1
9 @
Q 3 Tl " Q TERMINAL PINS (CN1, CN2) [SVH-21T-P1.1 JST. 7
g
o 8 HAND CRIMPING TOOL : YC-160R CN1, 2
3521 - MANUFACTURER : J.S.T.
217
8 21005
(186.5)
NOTES
203.8 A: M3 EMBOSSED TAPPED & COUNTERSUNK HOLES
2951 (6) ARE FOR CUSTOMER CHASSIS MOUNTING.
‘ o B: #3.5 HOLES (3) AND R1.75 SLOT HOLES (2) FOR
- CUSTOMER CHASSIS MOUNTING.
SENOTE S SEE NOTE B C: MODEL NAME, NOMINAL OUTPUT VOLTAGE, MAX-
[S18) MUM OUTPUT CURRENT, MAXIMUM PEAK OUT-
—F% 3OO o PUT CURRENT AND COUNTRY OF MANUFACTURE
e 00 ()é i ARE SHOWN HERE IN ACCORDANCE WITH THE
Ne1s1s) 5 SPECIFICATIONS.
- GO0 ] e or D: PIN-ORDER OF CONNECTORS CN1 & CN2 ARE ZWS
o SEE_NOTE OPPOSITE TO PIN-ORDER ON LEGEND.
& 210£0.

- All specifications are subject to change without notice.

(unit : mm)
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ZWS50AF

TDK-Lambda

ZWS50AF Specifications

ITEMS/UNITS MODEL |  zwS50AF-3 ‘ ZWS50AF-5 ‘ ZWS50AF-12 ‘ ZWS50AF-15 ‘ ZWS50AF-24
Voltage Range *3)| V ACB85 - 265 or DC120 - 370
Frequency (*3)| Hz 47-63
Power Factor (100/200VAC)(typ)(*2) 0.99/0.95
Input |Efficiency (typ) 2| % 67 75 \ 78 \ 79 81
Current (100/200VAC)(typ) *2)| A 0.6/0.3 0.8/0.4
Inrush Current (100/200VAC)(typ)(*4)| A 14/ 28 at Ta=25C, cold start
Leakage Current (*11)| mA 0.5 MAX, 0.1 (typ) at 100VAC / 0.16 (typ) at 230VAC
Nominal Voltage \ 3.3 5 12 15 24
Maximum Current A 10 10 4.3 3.5 21
Maximum Peak Current *1)| A — 5.2 4.2 2.6
Maximum Power W 33 50 51.6 52.5 50.4
Maximum Peak Power *1)| W — 62.4 63 62.4
Output Maximum Line Regulation (*5)(*6)| mV 20 20 48 60 96
Maximum Load Regulation (*5)(*7)| mV 40 40 96 120 150
Temperature Coefficient Less than 0.02%/°C
Maximum Ripple & Noise (0<Ta<60C) (*5)| mVp-p 120 120 150
Maximum Ripple & Noise (—10<Ta<0°C)(*5)|mVp-p 160 160 180
Hold-up Time (typ) (*10)| ms 20
Voltage Adjustable Range VDC 2.97-3.63 45-5.5 10.8 - 13.2 13.5-16.5 21.6-26.4
Over Current Protection *8)| A >10.5 >10.5 >5.4 >4.4 >2.7
Over Voltage Protection (*9)| vDC 3.79-4.95 5.75-7.00 13.8-16.2 17.3-20.3 276-32.4
Function |[Remote ON/OFF Control Possible
Parallel Operation -
Series Operation Possible
. o -10 to 60
Operating Temperature (1) c Convection : -10 to 50: 100%, +60: 70%
Storage Temperature C -30 to +85
Operating Humidity %RH 30 - 90 (No dewdrop)
Environment | Storage Humidity %RH 10 - 95 (No dewdrop)
. . At no operating, 10-55Hz (sweep for 1min
Vibration 19.6rTF1)/32 cor?stant, X, Y,(Z lhorilr each. )
Shock (In package) Less than 196.1m/s?
Cooling Convection cooling
) Input - FG : 2kVAC (20mA), Input - Output : 3kVAC (20mA
Isolation Withstand Voltage P Output - F(G : 50())VA2 (100m£) for 1min ( )
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG : 500VDC
Safety Standards (*13) Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1. Built to meet DENAN.
PFHC Built to meet EN61000-3-2
Standards -
EMI Built to meet EN55011/EN55022-B, FCC-ClassB, VCCI-B.
Immunity Built to meet EN61000-4-2, -3, -4, -5, -6, -8, -11
Mechanical Weight (yp) g 210 - -
Size (W x H x D) mm 55 x 26 x 195 ( Refer to outline drawing )

(*1) Operating period at peak output current is less than 10 sec.
(Average output power and current is less than maximum output
power and current)

(*2) At 100/200VAC, Ta=25°C and maximum output power.

(*3) For cases where conformance to various safety specs (UL, CSA,
EN) are required, to be described as 100-240VAC (50/60Hz).

(*4) Not applicable for the in-rush current to noise filter for less than
0.2ms.

(*5) Please refer to Fig. A for measurement of line & load regulation
and ripple voltage.
(Measure with JEITA RC-9131 probe.)

(*6) 85 - 265VAC, constant load.
(*7) No load-maximum load, constant input voltage.

——
+V A
+|C1 _|C2

CN51

L:150mmAWG#18
C1:Elec.Cap 100uF
C2:Film Cap 0.1uF
Bandwidth of scope:100MHz

Measurement point for

Measurement point
Vo,Line/Load Regulation.

for Vripple

Fig.A

A-414

(*8) Constant current limit with automatic recovery.
Not operate at overload or dead short condition for more than 30
seconds.

(*9) OVP circuit will shut down output, manual reset. (Line recycle)

(*10) At 100/200VAC nominal output voltage and maximum output cur-
rent.

(*11) Measured by the each measuring method of UL, CSA, EN and
DENAN (at 60Hz).
(*12) At standard mounting.
- Load (%) is percent of maximum output power or maximum
output current, whichever is greater.
- For other mountings, refer to derating curve.
- When forced air cooling, refer to derating curve.

(*13) As for DENAN, built to meet at 100VAC.

@Recommended EMC Filter

r—-=- - - - - - — = A

RSEL-2002W

Please refer to "TDK-Lambda
EMC Filters" catalog.

- All specifications are subject to change without notice.



ZWSs50AF

Outline Drawing

TDK-Lambda

[ZWS50AF (/J : JST connector))

SEE NOTE E

SEE NOTE F SEE_NOTE F
LEAD CUT 185+0.5
LESS THAN 3mm
VOLTAGE
,,{R} ADJUSTMENT
cnsz (60| | 7
'f vAst [
| 9 X |}
BT e T
@ g B LT i —
Rk Tl 3
8 COMPONENT SIDE ~| &
© LOMPONENT SIDE IS
4 4 é}x &
(187.5) SEE_NOTE A
(unit : mm)
CONNECTORS USED: NAME PLATE NOTES
PART DESCRIPTION PART NAME| MANUFACT. |QTY A: THE 4-®3.5 HOLES ARE FOR CUSTOMER'S CHASSIS MOUNTING HOLES.
%I1/0 connectors: MOLEX is also available. ALL MUST BE SCREWED IN ORDER TO CONFORM THE VIBRATION SPEC.
PIN HEADER (INPUT SIDE CN1) | B3P-5-VH JST 1 B: MODEL NAME, INPUT VOLTAGE RANGE, NOMINAL OUTPUT VOLTAGE,
MAXIMUM OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH
PIN HEADER (OUTPUT SIDE CN51) |  B4P-VH JsT 1 THE SPECIFICATIONS.

*OUTPUT CURRENT OF EACH CONNECTOR PIN MUST BE LESS THAN 5A.
MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):

SOCKET HOUSING (CN1) VHR-5N JST 1
SOCKET HOUSING (CN51) VHR-4N JST 1
TERMINAL PINS (CN1,51) SVH-21T-P11 JST 7

: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.

: TO KEEP THE DISTANCE MORE THAN 4m/m BETWEEN PCB EDGE AND
CUSTOMER'S CHASSIS.

FG IS FOR SAFETY GROUND CONNECTION.

REMOTE ON/OFF CONTROL CONNECTOR (CN2,CN52) : B2B-XH-AM (J.S.T))
*CN2 IS NORMALLY SHORTED BY JM-2W-96(J.S.T.).

MATCHING HOUSING : XHP-2 (J.S.T.)

MATHING TERMINAL : BXH-001T-P0.6 (J.S.T.) OR SXH-001T-P0.6 (J.S.T.)

oo

mm

HAND CRIMPING TOOL : YC-160R

PCB MATERIAL

GLASS COMPOSITE (CEM-3 UL94V-0)

[ZWS50AF (/JA : With cover )]

MANUFACTURER : J.S.T.

SEE_NOTE D

NAME PLATE (202.5)

HAND CRIMPING TOOL : YC-110R OR YRS-110 MANUFACTURER : J.S.T.
: PIN-ORDER OF CONNECTORS CNI & CN51 ARE OPPOSITE TO PIN-
ORDER ON LEGEND.
: FOR I/O TERMINAL CONNECTIONS, PLEASE USE THE RECOMMENDED
CONNECTORS.

@

T

VOLTAGE
ADJUSTMENT

NOTES

A: M3 EMBOSSED TAPPED & COUN-
TERSUNK HOLES (6) ARE FOR CUS-
TOMER CHASSIS MOUNTING.

(39)

@

®3.5 HOLES (3) AND R1.75 SLOT
HOLES (2) FOR CUSTOMER CHAS-

SIS MOUNTING.

(o]

: MODEL NAME, NOMINAL OUTPUT

SEE NOTE B VOLTAGE, MAXIMUM OUTPUT CUR-

B RENT, PEAK OUTPUT CURRENT

00 = AND COUNTRY OF MANUFACTURE
[ ARE SHOWN HERE IN ACCOR-

DANCE WITH THE SPECIFICATIONS.

SEE_NOTE A D: FG IS FOR SAFETY GROUND CON-

SEE _NOTE A
D:{ SEE NOTE B
o
][E g2
Z
&
| o®
36+1 8
NAME PLATE
- SEE_NOTE B
CONNECTORS USED: L %
PART DESCRIPTION PART NAME| MANUFACT. |QTY 2 L &
o
PIN HEADER (INPUT SIDE CN1) | B3P-5-VH J.ST. 1 ”
8
PIN HEADER (OUTPUT SIDE CN2)|  B4P-VH JST. 1

NECTION.

*OUTPUT CURRENT OF EACH CONNECTOR PIN MUST BE LESS THAN 5A.
MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):

SOCKET HOUSING (CN1) VHR-5N J.S.T. 1
SOCKET HOUSING (CN2) VHR-4N J.ST. 1
TERMINAL PINS (CN1,2) SVH-21T-P1.1 JST. 7

HAND CRIMPING TOOL : YC-160R

MANUFACTURER : J.S.T.

210£0.5

m

PIN-ORDER OF CONNECTORS CN1
& CN51 ARE OPPOSITE TO PIN-
ORDER ON LEGEND.

(unit : mm)

Output Derating

Convection Cooling

Output Derating Curve (Without cover)

Convection Cooling

120 : 120
100 BCD" 100
N\
. 80 &
& EF/\ 2t
Q e : Q &0
< \ <
S s}
— -
40 40
20 20
0
<0 0 10 20 30 40 50 60 70
Ta (C)
.. CN1
51 [

Mounting (A)
(Standard Mounting)

Mounting (B) Mounting (C) Mounting (D) Mounting (E)

- All specifications are subject to change without notice.

Output Derating Curve (With cover)

Forced Air Cooling
Output Derating Curve

120

Wiihout covel

v

80

ith cover

N
/{ ~

60 <]

LOAD (%)

40

20

10 20 30 40

Ta (C)

50 60

Mounting (F)

20 30 40

Ta (C)

70 10 50 60 70 80

Recommended standard mounting method is (A).

The output derating may vary due to mounting method and ambient tempera-
ture. Please use within the range of derating above.

In the derating curve, maximum output current or maximum output power in
specification refers 100%.

* Please do not use (F) with cover.

Recommended Minimum Air Velocity : 0.7m/s (Measured at component side

of PCB, Air must flow through component side.).
As a reference for forced air cooling, let air flow so that the temperature of

electrolythic capacitor C6 is lower than 85C.

A-415




ZWS75AF

TDK-Lambda

ZWS75AF Specifications

MODEL |zws75AF-3 ‘ ZWS75AF-5 ‘ ZWST75AF-12 ‘ ZWS75AF-15 ‘ ZWS75AF-24 ‘ ZWS75AF-36 ‘ ZWS75AF-48

ITEMS/UNITS
Voltage Range *3)| Vv AC85 - 265 or DC120 - 370
Frequency (*3)| Hz 47-63
Power Factor (100/200VAC)(typ) (*2) 0.99/0.95

Input |Efficiency (typ) 2| % 67 75 78 | 79 | 82

Current (100/200VAC)(typ) (*2)| A 0.8/0.4 1.2/0.6
Inrush Current (100/200VAC)(typ)(*4)| A 14/ 28 at, Ta=25C, cold start
Leakage Current (*11)| mA 0.5 MAX, 0.1 (typ) at 100VAC / 0.16 (typ) at 230VAC
Nominal Voltage VvVDC 3.3 \ 5 12 15 24 36 48
Maximum Current A 15 6.3 5 3.2 21 1.6
Maximum Peak Current *1| A - 75 6 3.8 2.5 1.9
Maximum Power W 49.5 \ 75 75.6 75 76.8 75.6 76.8
Maximum Peak Power *1)| W - 90 91.2 90 91.2

Output Maximum Line Regulation (*5)(*6)| mV 20 48 60 96 144 192
Maximum Line Regulation (*5)(*7)| mV 40 96 120 150 200 240
Temperature Coefficient Less than 0.02%/°C
Maximum Ripple & Noise (0<Ta<60°C) (*5)| mVp-p 120 150 200
Maximum Ripple & Noise (-10<Ta<0'C) (*5)| mVp-p 160 180 240
Hold-up Time (typ) (*10)| ms 20
Voltage Adjustable Range VDC| 2.85-3.63 ‘ 45-55 10.8-13.2 13.5-16.5 21.6-26.4 | 32.4-39.6 43.2-52.8
Over Current Protection *8)| A >15.7 >7.88 >6.25 >4.00 >2.6 >2.0
Over Voltage Protection (*9)|vDC| 3.79-4.95 \ 5.75 - 7.00 13.8-16.2 17.3-20.3 27.6-32.4 | 41.4-48.6 | 55.2-64.8

Function |Remote ON/OFF Control Possible
Parallel Operation -
Series Operation Possible
Operating Temperature ¢12)| € Convection : -1013;20?0100%, +60: 70%
Storage Temperature C -30 to +85
Operating Humidity %RH 30 - 90 (No dewdrop)

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

19.6m/s? constant, X, Y, Z lhour each.

Shock (In package)

Less than 196.1m/s?

Cooling

Convection cooling

Withstand Voltage

Input - FG : 2kVAC (20mA), Input - Output : 3kVAC (20mA)

Isolation Output - FG : 500VAC (100mA) for 1min
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG : 500VDC
Safety Standards (*13) Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1, EN50178. Built to meet DENAN.
PFHC Built to meet EN61000-3-2
Standards -
EMI Built to meet EN55011/EN55022-B, FCC-ClassB, VCCI-B.
Immunity Built to meet EN61000-4-2, -3, -4, -5, -6, -8, -11
Weight (t 290
Mechanical 4e|g (ty) 9 - -
Size (W x Hx D) mm 55 x 32 x 222 ( Refer to outline drawing )

(*1) Operating period at peak output current is less than 10 sec.
(Average output power and current is less than maximum output
power and current.)

(*2) At 100/200VAC, Ta=25C and maximum output power.

(*3) For cases where conformance to various safety specs (UL, CSA,
EN) are required, to be described as 100-240VAC (50/60Hz).

(*4) Not applicable for the in-rush current to noise filter for less than
0.2ms.

(*5) Please refer to Fig. A for measurement of line & load regulation and
ripple voltage.
(Measure with JEITA RC-9131 probe.)

(*6) 85 - 265VAC, constant load.
(*7) No load-maximum load, constant input voltage.

I
+V A

+|C1 _|C2
CN51

L:150mmAWG#18
C1:Elec.Cap 100uF
C2:Film Cap 0.1uF
Bandwidth of scope:100MHz

Measurement point for

! i Measurement point
Vo,Line/Load Regulation.

for Vripple

Fig.A

A-416

(*8) Constant current limit with automatic recovery.
Not operate at overload or dead short condition for more than 30
seconds.

(*9) OVP circuit will shut down output, manual reset. (Line recycle)

(*10) At 100/200VAC nominal output voltage and maximum output cur-
rent.

(*11) Measured by the each measuring method of UL, CSA, EN and
DENAN (at 60Hz).
(*12) At standard mounting.
- Load (%) is percent of maximum output power or maximum output
current, whichever is greater.
- For other mountings, refer to derating curve.
- When forced air cooling, refer to derating curve.

(*13) As for DENAN, built to meet at 100VAC.

@Recommended EMC Filter

r—-=- - - - - - — = A

RSEL-2002W

Please refer to "TDK-Lambda
EMC Filters" catalog.

- All specifications are subject to change without notice.



TDK-Lambda

ZWS75AF

Outline Drawing

[ZWS75AF (/J : JST connector]

SEE_NOTE E SEE NOTE F SEE NOTE F
LEAD CUT 212+0.5
LESS THAN 3mm
VOLTAGE
Wi ADJUSTMENT
oo
+H [=]
8 5 oureur
45 e
3 COMPONENT  SIDE =
e
s ‘ \ SEE_NOTE A
(216) E—
}
220+1 .,
(unit : mm)
NAME PLATE
CONNECTORS USED: y i i NOTES
- /0 connectors: MOLEX is also available. A: THE 4-®3.5 HOLES ARE FOR CUSTOMER'S CHASSIS MOUNTING HOLES. ALL MUST
PART DESCRIPTION PART NAME| MANUFACT. | QTY BE SCREWED IN ORDER TO CONFORM THE VIBRATION SPEC.
PIN HEADER (INPUT SIDE CN1)| B3P-5-VH JoT ] B: MODEL NAME, INPUT VOLTAGE RANGE, NOMINAL OUTPUT VOLTAGE, MAXIMUM
o OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH THE SPECIFICA-
PIN HEADER (OUTPUT SIDE CN51)|  B6P-VH JST. 1 TIONS.
C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.
OUTPUT CURRENT OF EACH CONNECTOR PIN MUST BE LESS THAN 5A. D: TO KEEP THE DISTANCE MORE THAN 4m/m BETWEEN PCB EDGE AND CUSTOMER'S
HASSIS.
MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT): . EG ISS?:;R SAFETY GROUND CONNECTION
SOCKET HOUSING (CN1) VHR-5N JS.T. 1 F: REMOTE ON/OFF CONTROL CONNECTOR (CN2,CN52) : B2B-XH-AM (J.S.T)
SOCKET HOUSING (CN51) | VHR6N JST. 1 *CN2 IS NORMALLY SHORTED BY JM-2W-96 (J.S.T).
MATCHING HOUSING : XHP-2 (3.S.T)
TERMINAL PINS (CN1, 51)  |SVH-21T-P1.1 JST. 9 MATCHING TERMINAL : BXH-001T-P0.6 (J.S.T.) OR SXH-001T-P0.6 (J.S.T.)
HAND CRIMPING TOOL : YC-160R  MANUFACTURER : JST. HAND CRIMPING TOOL : YC-110R OR YRS-110 MANUFACTURER : J.S.T.
G: PIN-ORDER OF CONNECTORS CNI & CN51 ARE OPPOSITE TO PIN-ORDER ON LEG-
PCB MATERIAL END.
GLASS COMPOSITE : CEM-3 UL94V-0 H: FOR 1/0 TERMINAL CONNECTIONS, PLEASE USE THE RECOMMENDED CONNEC-
= TORS.
L]
[ZWST75AF (/JA : With cover]
230
SEE NOTED ) XESTAS Nt
SEE NOTE A
)i SEE NOTE B ‘OOOOO(?_‘O NOTES
] 000! A: M4 EMBOSSED TAPPED &
o o ‘ COUNTERSUNK HOLES (6)
ERE FOR CUSTOMER CHASSIS
+— o ! MOUNTING.
- . 5 ‘ B: ®4.5 HOLES (3) AND R2.25
K . SLOT HOLES (2) FOR CUS-
TOMER CHASSIS MOUNTING.
4211 7 235405 C: MODEL NAME, NOMINAL OUT-
25041 PUT VOLTAGE, MAXIMUM OUT-
ke note 8 PUT CURRENT, PEAK OUTPUT
CONNECTORS USED: SEE NOTE B o CURRENT AND COUNTRY OF
PART DESCRIPTION PART NAME| MANUFACT. |QTY - MANUFACTURE ARE SHOWN
N HERE IN ACCORDANCE WITH
PIN HEADER (INPUT SIDE CN1)| B3P-5-VH J.S.T. 1 "i ¢ THE SPECIFICATIONS.
) < D: FG IS FOR SAFETY GROUND
PIN HEADER (OUTPUT SIDE CN51)| B6P-VH JST. 19 SEE NOTE A ™" 2 ECTION
*OUTPUT CURRENT OF EACH CONNECTOR PIN MUST BE LESS THAN 5A. 7 235405 E: PIN-ORDER OF CONNECTORS
CN1 & CN51 ARE OPPOSITE
MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT): TO PIN-ORDER ON LEGEND.
SOCKET HOUSING (CN1) VHR-5N JST. 1 (unit : mm)
SOCKET HOUSING (CN51) | VHR-6N JST. 1 '
TERMINAL PINS (CN1,51) | SVH-21T-P1.1 JST. 9

HAND CRIMPING TOOL : YC-160R

MANUFACTURER : J.S.T.

Output Derating

Convection Cooling

Output Derating Curve (Without cover)

Convection Cooling

Output Derating Curve (With cover)

Forced Air Cooling
Output Derating Curve

120 120 120
Withouticove
100 100 100 v
N B.C
DEF A <
— 80 __ 80 _. 80
X Q A 3
S be S of " = With cover
O 60 O 60 : O 60 ~
<< < <<
E S E
40 40 40
20 20 20
0 0
-0 0 10 20 30 40 50 60 70 10 0 10 20 30 40 50 60 70 10 0 10 20 30 40 50 60 70 80
Ta (C) Ta (C) Ta (C)
Recommended standard mounting method is (A).
o _om The output derating may vary due to mounting method and ambient tempera-
e ( A%f%%” ture. Please use within the range of derating above.
[£ component side | CN1 T ) . ) .
m j \k — */4 In the derating curve, maximum output current or maximum output power in
[ I
CN1 specification refers 100%.
Mounting (A) Mounting Mounting ~ Mounting Mounting ~ Mounting (F) ~ *Please do not use (F) with cover.

Standard Mounting (B)

(C)

(D)

(E)

- All specifications are subject to change without notice.

Recommended Minimum Air Velocity : 0.7m/s (Measured at component side of
PCB, Air must flow through component side.).

As areference for forced air cooling, let air flow so that the temperature of elec-
trolythic capacitor C6 is lower than 85C.

A-417



ZWS100AF TDK-Lambda

ZWS100AF Specifications

ITEMS/UNITS MODEL | 7wS100AF-3|ZWS100AF-5 ZWS100AF-12‘ZWS100AF-15‘ZWS100AF-24‘ZWS100AF-36‘ZWS1OOAF-48
Voltage Range *3)| V AC85 - 265 or DC120 - 370
Frequency (*3)| Hz 47-63
Power Factor (100/200VAC)(typ)(*2) 0.98/0.93 0.99/0.95
Input  |Efficiency (typ) t2)| % 69 75 79 | 81 | 82
Current (100/200VAC)(typ) *2)| A 1.0/0.5 1.4/0.7
Inrush Current (100/200VAC)(typ)(*4)| A 14/ 28 at, Ta=25C, cold start
Leakage Current (*11)| mA 0.5MAX, 0.1 (typ) at 100VAC / 0.16 (typ) at 230VAC
Nominal Voltage VDC 3.3 5 12 15 24 36 48
Maximum Current A 20 20 8.5 6.7 4.3 2.8 21
Maximum Peak Current *1)| A - 10 8 5 3.4 2.5
Maximum Power W 66 100 102 100.5 103.2 100.8
Maximum Peak Power *1)| W - 120 122.4 120
Output Maximum Line Regulation (*5)(*6)| mV 20 48 60 96 144 192
Maximum Load Regulation (*5)(*7)| mV 40 96 120 150 200 240
Temperature Coefficient Less than 0.02%/°C
Maximum Ripple & Noise (0<Ta<60C) (*5)| mVp-p 120 150 200
Maximum Ripple & Noise (-10<Ta<0C) (*5)|mVp-p 160 180 240
Hold-up Time (typ) (*10)| ms 20
Voltage Adjustable Range VDC| 2.85-3.63 ‘ 45-5.5 10.8-13.2 13.5-16.5 21.6-26.4 | 32.4-39.6V | 43.2-52.8
Over Current Protection *8)| A 21.0 - 10.6 - 8.38 - 5.38 - 3.5A - 2.62 -
Over Voltage Protection (*9)| VDC| 3.79-4.95 ‘ 5.75-7.00 13.8-16.2 17.3-20.3 276-32.4 | 41.4-48.6V | 55.2-64.8
Function |[Remote ON/OFF Control Possible
Parallel Operation -
Series Operation Possible
. o -10 to +60
Operating Temperature (12 ¢ Convection : -10 to +50: 100%, +60: 60%
Storage Temperature C -30to +85
Operating Humidity %RH 30 - 90 (No dewdrop)
Environment | Storage Humidity %RH 10 - 95 (No dewdrop)
) . At no operating, 10-55Hz (sweep for 1min
Vibration 19.6r§/s2 cor?stant, X, Y,(Z 1ho%r each. )
Shock (In package) Less than 196.1m/s?
Cooling Convection cooling
) Input - FG : 2kVAC (20mA), Input - Output : 3kVAC (20mA
Isolation | stand Voltage P Output - F(G : 503VA(F:) (100m£) for 1min @omA)
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG : 500VDC
Safety Standards (*13) Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1, EN50178. Built to meet DENAN.
PFHC Built to meet EN61000-3-2
Standards -
EMI Built to meet EN55011/EN55022-B, FCC-ClassB, VCCI-B.
Immunity Built to meet EN61000-4-2, -3, -4, -5, -6, -8, -11
Mechanical Weight (typ) B 380 - -
Size (W x H x D) mm 62 x 35 x 222 ( Refer to outline drawing )

(*1) Operating period at peak output current is less than 10 sec.
(Average output power and current is less than maximum output power and current.)

(*2) At 100/200VAC, Ta=25C and maximum output power.

(*3) For cases where conformance to various safety specs (UL, CSA, EN) are required, to
be described as 100 - 240VAC (50/60Hz).

(*4) Not applicable for the in-rush current to noise filter for less than 0.2ms.

@Recommended EMC Filter

r—— - - - - - - = A

(*5) Please refer to Fig. A for measurement of line & load regulation and ripple voltage.
(Measure with JEITA RC-9131 probe.)

(*6) 85 - 265VAC, constant load.

(*7) No load-maximum load, constant input voltage.

(*8) Constant current limit with automatic recovery.
Not operate at overload or dead short condition for more than 30 seconds.

(*9) OVP circuit will shut down output, manual reset. (Line recycle)
(*10) At 100/200VAC nominal output voltage and maximum output current.

(*11) Measured by the each measuring method of UL, CSA, EN and DENAN (at 60Hz).

(*12) At standard mounting.

RSEL-2002W
Please refer to "TDK-Lambda

EMC Filters" catalog.

-

- Load(%) is percent of maximum output power or maximum output current,
whichever is greater.

- For other mountings, refer to derating curve.

- When forced air cooling, refer to derating curve.

(*13) As for DENAN, built to meet at 100VAC.

+V A

+|C1 _|C2
CN51

L:150mmAWG#18
C1:Elec.Cap 100uF
C2:Film Cap 0.1uF
Bandwidth of scope:100MHz

Measurement point for

! i Measurement point
Vo,Line/Load Regulation.

for Vripple

Fig.A

A-418

- All specifications are subject to change without notice.



ZWS100AF TDK-Lambda

Outline Drawing

[ZWS100AF (/J : JST connector] emr vsvswo

SEE_NOTE E SEE_NOTE F _SEE_NOTE f
21205
VOLTAGE
ADJUSTMENT
— 2
4 g
© . /‘B
oo} ©
e =
COMPONENT _SIDE
9|
5l SEE _NOTE A
(216) )
20021 (unit : mm)
NAME PLATE NOTES
CONNECTORS USED: A: THE 4-©3.5 HOLES ARE FOR CUSTOMER'S CHASSIS
3%1/0 connectors: MOLEX is also available. MOUNTING HOLES. ALL MUST BE SCREWED IN ORDER TO
PART DESCRIPTION PART NAME MANUFACT. QTY CONFORM THE VIBRATION SPEC
PIN HEADER (INPUT SIDE CN1) B3P-5-VH ST 1 B: MODEL NAME, INPUT VOLTAGE RANGE, NOMINAL OUTPUT
VOLTAGE, MAXIMUM OUTPUT CURRENT ARE SHOWN
PIN HEADER (OUTPUT SIDE CN51) B8P-VH JsT 1 HERE IN ACCORDANCE WITH THE SPECIFICATIONS.
C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.
"
OUTPUT CURRENT OF EACH CONNECTOR PIN MUST BE LESS THAN 5A. b TO KEEP THE DISTANGE MORE THAN 4m/m BETWEEN PCB

MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT): EDGE AND CUSTOMER'S CHASSIS.
SOCKET HOUSING (CN1) VHR-5N JsT 1 E: FG IS FOR SAFETY GROUND CONNECTION.
F: REMOTE ON/OFF CONTROL CONNECTOR (CN2,CN52) : B2B-
SOCKET HOUSING (CN51) VHR-8N ST 1 XH-AM (3.S.T.)
*CN2 IS NORMALLY SHORTED BY JM-2W-96 (J.S.T.).
TERMINAL PINS (CN1, CN51) SVH-21T-P1.1 ST 1 MATCHING HOUSING : XHP-2 (J.5.T)
HAND CRIMPING TOOL : YC-160R  MANUFACTURER : J.S.T. MATCHING TERMINAL : BXH-001T-P0.6 (J.5.T.) OR SXH-

001T-P0.6 (J.S.T)
HAND CRIMPING TOOL : YC-110R OR YRS-110
MANUFACTURER : J.ST.

. G: PIN-ORDER OF CONNECTORS CNI & CN51 ARE OPPOSITE
Zw 1 AF / A . W th ] TO PIN-ORDER ON LEGEND.
[ S oo ( J . I cover H: FOR I/0 TERMINAL CONNECTIONS, PLEASE USE THE
VOLTAGE
SEE NOTED (@30) youmaeE RECOMMENDED CONNECTORS.
SEE NOTE A
[ - o
-l SEE NOTE B 500 SEE NOTES
NOTE B A: M4 EMBOSSED TAPPED &
o ] COUNTERSUNK HOLES (6) FOR
Bl 3 CUSTOMER CHASSIS MOUNTING.
g & @) N B: ®4.5 HOLES (3) AND R2.25 SLOT
- 8l & HOLES (2) FOR CUSTOMER CHASSIS
- 3| MOUNTING.
S C: MODEL NAME, NOMINAL OUTPUT
= 1 T == VOLTAGE, MAXIMUM OUTPUT
= 7 235408 CURRENT, PEAK OUTPUT CURRENT
25041 AND COUNTRY OF MANUFACTURE
SEE NOTE B ARE SHOWN HERE IN ACCORDANCE
sewoTER A WITH THE SPECIFICATIONS.
Q0 T ﬁé]jf D: FG IS FOR SAFETY GROUND
) CONNECTION.
° i Q& E: PIN-ORDER OF CONNECTORS CN1 &
it CNS51 ARE OPPOSITE TO PIN-ORDER
& || o= Pare| O%%Ca \see worea (UNI T MM) ON LEGEND.
7 235+0.5
CONNECTORS USED: MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):
PART DESCRIPTION PART NAME MANUFACT. | QTY SOCKET HOUSING (CN1) VHR-5N JST. 1
PIN HEADER (INPUT SIDE CN1) B3P-5-VH JST. 1 SOCKET HOUSING (CN51) VHR-8N J.ST. 1
PIN HEADER (OUTPUT SIDE CN51) B8P-VH JST. 1 TERMINAL PINS (CN1,51) SVH-21T-P11 JST. u
HAND CRIMPING TOOL : YC-160R MANUFACTURER : J.S.T.

*OUTPUT CURRENT OF EACH CONNECTOR PIN MUST BE LESS THAN 5A.

Convection Cooling Convection Cooling Forced Air Cooling
Output Derating Curve (Without cover) Output Derating Curve (With cover) Output Derating Curve
120 : 120 120
Withouticovel
100 B.C - 100 100 v
\ O
— 80 _ 80 _. 80
S A S
2 DEF / Ei DE < ith cover
60 : [m)
< Q e Q e -
9 3 S
40 = 0 40
20 20 20
0 0 0
<10 0 10 20 30 40 50 60 70 10 0 10 20 30 40 50 60 70 10 0 10 20 30 40 50 60 70 80
Ta (C) Ta (C) Ta (C)
Recommended standard mounting method is (A).
CN51.
ot The output derating may vary due to mounting method and ambient tempera-
/CLN‘ ,,,,,, A ( i ture. Please use within the range of derating above. In the derating curve, maxi-
[/ Gomponert s N | e _ . L |
iﬁﬁﬁ J \l\ | [ mum output current or maximum output power in specification refers 100%.
LA NN oNt *Please do not use (F) with cover.
Mounting (A) Mounting Mounting Mounting Mounting Mounting (F) Recommended Minimum Air Velocity : 0.7m/s(Measured at component side of
Standard Mounting (B) (©) (D) (E) PCB, Air must flow through component side).
As a reference for forced air cooling, let air flow so that the temperature of elec-
- All specifications are subject to change without notice. trolythic capacitor C6 is lower than 85°C. A'41 9



ZWS150AF

TDK-Lambda

ZWS150AF Specifications

ITEMS/UNITS MODEL | zwS150AF-3|ZWS150AF-5 ZWS150AF-12‘ZWS150AF-15‘ZWS150AF-24‘ZWS150AF-36‘ZWS150AF-48
Voltage Range *3)| V AC85 - 265 or DC120 - 370
Frequency (*3)| Hz 47-63
Power Factor (100/200VAC)(typ)(*2) 0.99/0.95
Input  |Efficiency (typ) t2)| % 74 77 79 | 81 | 82
Current (100/200VAC)(typ) *2)| A 1.4/0.7 2.0/1.0
Inrush Current (100/200VAC)(typ)(*4)| A 14/ 28 at, Ta=25C, cold start
Leakage Current (*11)| mA 0.5 MAX, 0.1ImA (typ) at 100VAC / 0.16mA (typ) at 230VAC
Nominal Voltage VvVDC 3.3 ‘ 5 12 15 24 36 48
Maximum Current A 30 12.5 10 6.3 4.2 3.2
Maximum Peak Current *1)| A - 15 12 7.5 5 3.8
Maximum Power W 99 ‘ 150 151.2 153.6
Maximum Peak Power *1)| W - 180 182.4
Output Maximum Line Regulation (*5)(*6)| mV 20 48 60 96 144 192
Maximum Load Regulation (*5)(*7)| mV 40 96 120 150 200 240
Temperature Coefficient Less than 0.02%/°C
Maximum Ripple & Noise (0<Ta<60C) (*5)| mVp-p 120 150 200
Maximum Ripple & Noise (—10<Ta<0°C)(*5)|mVp-p 160 180 240
Hold-up Time (typ) (*10)| ms 20
Voltage Adjustable Range VDC| 2.97-3.63 ‘ 45-5.5 10.8-13.2 13.5-16.5 21.6-26.4 | 32.4-39.6 43.2-52.8
Over Current Protection *8)| A >31.5 >15.7 >12.5 >7.87 >5.25 >4
Over Voltage Protection (*9)| VDC| 3.79-4.95 ‘ 5.75-7.00 13.8-16.2 17.3-20.3 276-32.4 41.4 - 48.6 55.2-64.8
Function |Remote ON/OFF Control Possible
Parallel Operation -
Series Operation Possible
. o -10 to +60
Operating Temperature (12 ¢ Convection : -10 to +40: 100%, +60: 50%
Storage Temperature C -30to +85
Operating Humidity %RH 30 - 90 (No dewdrop)
Environment | Storage Humidity %RH 10 - 95 (No dewdrop)
) . At no operating, 10-55Hz (sweep for 1min
Vibration 19.6r§/s2 cor?stant, X, Y,(Z 1ho%r each. )
Shock (In package) Less than 196.1m/s?
Cooling Convection cooling
) Input - FG : 2kVAC (20mA), Input - Output : 3kVAC (20mA
Isolation | stand Voltage P Output - F(G : 503VA(F:) (100m£) for 1min @omA)
Isolation Resistance More than 100MQ at 25°C and 70%RH Output - FG : 500VDC
Safety Standards (*13) Approved by UL60950-1, CSA C22.2 NO.60950-1, EN609050-1. Built to meet DENAN
PFHC Built to meet EN61000-3-2
Standards -
EMI Built to meet EN55011/EN55022-B, FCC-ClassB, VCCI-B.
Immunity Built to meet EN61000-4-2, -3, -4, -5, -6, -8, -11
Mechanical Weight (typ) B 500 . "
Size (W x H x D) mm 75 x 40 x 222 ( Refer to outline drawing )
(*1) Operating period at peak output current is less than 10 sec. (*8) Constant current limit with automatic recovery.
(Average output power and current is less than maximum output Not operate at overload or dead short condition for more than 30
power and current.) seconds.
(*2) At 100/200VAC, Ta=25C and maximum output power. (*9) OVP circuit will shut down output, manual reset. (Line recycle)
(*3) For cases where conformance to various safety specs (UL, CSA, (*10) At 100/200VAC nominal output voltage and maximum output cur-
EN) are required, rent.
to be described as 100-240VAC (50/60Hz). (*11) Measured by the each measuring method of UL, CSA, EN and DE-
(*4) Not applicable for the in-rush current to noise filter for less than NAN (at 60Hz).

0.2ms.

(*5) Please refer to Fig. A for measurement of line & load regulation and

ripple voltage.
(Measure with JEITA RC-9131 probe.)

(*6) 85 - 265VAC, constant load.

(*7) No load - maximum load, constant input voltage.

(*12) At standard mounting.
- Load(%) is percent of maximum output power or maximum output
current,
whichever is greater.
- For other mountings, refer to derating curve.
- When forced air cooling, refer to derating curve.

(*13) As for DENAN, built to meet at 100VAC.

@Recommended EMC Filter

CN51

CN53

+|C1 _|C2

A r——--—-—-—-—- — — — hl

v
T

Measurement point for Measurement point

Vo,Line/Load Regulation.

Fig.A

A-420

L:150mmAWG#18
C1l:Elec.Cap 100uF
C2:Film Cap 0.1uF
Bandwidth of scope:100MHz

RSEL-2003W
for Vripple Please refer to "TDK-Lambda

EMC Filters" catalog.

- All specifications are subject to change without notice.



ZWS150AF TDK-Lambda

Outline Drawing

[ZWS150AF (/J : JST connector]

SEE_NOTE E SEE_NOTE F SEE_NOTE F
LEAD CUT
LESS THAN 3mm 21205 O T
s |
-

ot

65+0.5

COMPONENT  SIDE

5,

(206) SEE _NOTE A .
20551 (unit : mm)
NAME PLATE
CONNECTORS USED: 1/0 connectors: MOLEX s also availabl PCB MATERIAL )
PART DESCRIPTION PART NAME| MANUFACT. |QTY X connectors: s also available. GLASS COMPOSITE : CEM-3 UL94V-0

PIN HEADER (INPUT SIDE CN1)| B3P-5-VH JST. 1 NOTES
PIN HEADER (OUTPUT SIDE CN51)| B6P-VH JS.T. 1 A: THE 4-®3.5 HOLES ARE FOR CUSTOMER'S CHASSIS MOUNTING HOLES.

ALL MUST BE SCREWED IN ORDER TO CONFORM THE VIBRATION SPEC.
PIN HEADER (OUTPUT SIDE CNS3)| B7P-VH JST. 1 B: MODEL NAME, INPUT VOLTAGE RANGE, NOMINAL OUTPUT VOLTAGE,

*OUTPUT CURRENT OF EACH CONNECTOR PIN MUST BE LESS THAN 5A. MAXIMUM OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH

MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT): THE SPECIFICATIONS.

C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.
SOCKET HOUSING (CN1) | VHR-SN JST. 1 D: TO KEEP THE DISTANCE MORE THAN 4m/m BETWEEN PCB EDGE AND
SOCKET HOUSING (CN51) | VHR-6N JST. 1 CUSTOMER'S CHASSIS.
E: FG IS FOR SAFETY GROUND CONNECTION.
SOCKET HOUSING (CN53) | VHR-7N JST. ! F: REMOTE ON/OFF CONTROL CONNECTOR (CN2,CN52) : B2B-XH-AM (J.S.T))
TERMINAL PINS (CN1,51,53) | SVH-21T-P1.1 JST. 16 *CN2 IS NORMALLY SHORTED BY JM-2W-96 (J.5.T).
HAND CRIMPING TOOL : YC-160R  MANUFACTURER : J.S.T. MATCHING HOUSING : XHP-2 (J.S.T.)

MATCHING TERMINAL : BXH-001T-P0.6 (J.S.T.) OR SXH-001T-P0.6 (J.S.T.)

lzws 1 50AF (/JA : With cover] :g§6g§[§$L%ZESgNECTORS CN1 & CN51 & CN53 ARE OPPOSITE TO PIN-

: FOR I/0O TERMINAL CONNECTIONS, PLEASE USE THE RECOMMENDED

(2]

I

see wor 0 voumce
et o e — CONNECTORS.
T see NOTE BN\ (@ ] COOO.~ T 7T 77 0000 [T
h T Ooooooq‘ e NOTES
1T e A: M4 EMBOSSED TAPPED & COUNTERSUNK
]E i || & HOLES (6) ARE FOR CUSTOMER CHASSIS
3 o 3 MOUNTING.
T T B B: ©4.5 HOLES (3) AND R2.25 SLOT HOLES (2)
H ] ql| 5 FOR CUSTOMER CHASSIS MOUNTING.
. C: MODEL NAME, NOMINAL OUTPUT VOLT-
5121 AGE, MAXIMUM OUTPUT CURRENT, PEAK
OUTPUT CURRENT AND COUNTRY OF
see noe 5 I MANUFACTURE ARE SHOWN HERE IN AC-
———————— 1 - CORDANCE WITH THE SPECIFICATIONS.
Q7 | 5 D: FG IS FOR SAFETY GROUND CONNECTION.
‘ . E: PIN-ORDER OF CONNECTORS CN1 & CN51
,,,,,,,,,,,,,, oo BN, (unit:mm)  ScseARcoPPoSTETOPMoROERON
; Py
MATCHING HOUSINGS & PINS (NOT INCLUDED WITH THE PRODUCT):
CONNECTORS USED: PART DESCRIPTION PART NAME MANUFACT. | QTY
PART DESCRIPTION PART NAME MANUFACT. | QTY
SOCKET HOUSING (CN1) VHR-5N JST. 1
PIN HEADER (INPUT SIDE CN1) B3P-5-VH JST. 1
SOCKET HOUSING (CN51) VHR-6N JST. 1
PIN HEADER (OUTPUT SIDE CN51) B6P-VH JST. 1
SOCKET HOUSING (CN53) VHR-7N JST. 1
PIN HEADER (OUTPUT SIDE CN53) B7P-VH JST. 1
L TERMINAL PINS (CN1,51,53) SVH-21T-P1.1 JST. 16
OUTPUT CURRENT OF EACH CONNECTOR PIN MUST BE LESS THAN 5A. AN GRIMPING TO0L 1607 —MANUFAGTURER ST

Convection Cooling Convection Cooling Forced Air Cooling
Output Derating Curve (Without cover)  Output Derating Curve (With cover) Output Derating Curve
120 3 120 : 120 —
i Without: cover
100 \(/ AB'C —————— 100 ;B,C,D: 100 7
— & oA X ¥ \ ¥
B D,EF < PN\ /A < ith cover
a 60 O 60 \ QO 60
< < E <
S S S
= 40 40 40
20 20 20
0 0 0
-10 0 10 20 30 40 50 60 70 -10 0 10 20 30 40 50 60 70 -10 0 10 20 30 40 50 60 70 80
Ta (C) Ta (C) Ta (C)

Recommended standard mounting method is (A).
The output derating may vary due to mounting method and ambient tempera-
i % ture. Please use within the range of derating above. In the derating curve, max-

CN5]

CN1

[
[{ G \

m ! CN'\L - imum output current or maximum output power in specification refers 100%.
| [ ot onit % Please do not use (F) with cover.
Recommended Minimum Air Velocity : 0.7m/s (Measured at component side of
Mounting (A) Mounting ~ Mounting Mounting ~ Mounting Mounting (F) PCB, Air must flow through component side.).
Standard Mounting ®) © (D) ® As a reference for forced air cooling, let air flow so that the temperature of

electrolythic capacitor C6 is lower than 85C.

« All specifications are subject to change without notice. A'421



ZWS300 TDK-Lambda

ZWS300 Specifications

ITEMS/UNITS MODEL | zws300-3 ‘ ZWS300-5 ‘ ZWS300-12 ‘ ZWS300-15 ‘ ZWS300-24 | ZWS300-48
Voltage Range *3)| V AC85 - 132/ 170 - 265
Frequency (*3)| Hz 47 - 440
nput _|Efficiency (100/200VAC)(yp) _(‘2) % 72174 78/81 | 80/83 | 8i/s4 | 83/86
Current (100/200VAC)(typ) *2)| A 5/3 75/45
Inrush Current (100/200VAC)(typ)(*4)| A 15/ 30 at, Ta=25C, cold start
Leakage Current (*12)| mA 0.75 MAX, 0.2 (typ) at L00VAC / 0.44 (typ) at 230VAC
Nominal Voltage VDC 3.3 5 12 15 24 48
Maximum Current (Convection) A 40 17 14 9 4.2
Maximum Current (Forced air) A 60 27 22 14 6.3
Maximum Peak Current *1)| A 60 27 22 14 6.3
Maximum Power (Convection) w 132 200 204 210 216 201.6
Maximum Power (Forced air) W 198 300 324 330 336 302.4
Output Maximum Peak Power *1)| W 198 300 324 330 336 302.4
Maximum Line Regulation (*6)| mV 20 48 60 96 192
Maximum Load Regulation *7)] mv 40 100 120 150 240
Temperature Coefficient (*8) Less than 0.02%/°C
Maximum Ripple & Noise (0 to +50°C)(*5)|mVp-p 120 150 400
Maximum Ripple & Noise (—10 to 0°C) (*5)| mVp-p 160 180 600
Hold-up Time (typ) (*11)| ms 20
Voltage Adjustable Range VDC 2.85-3.6 ‘ 45-5.5 10.8 - 13.2 13.5-16.5 21.6-26.4 43.2-52.8
Over Current Protection *9) A >63 >28.3 >23.1 >14.7 >6.62
Over Voltage Protection (*10)| vDC 4.00-5.25 ‘ 5.8-70 13.8-16.8 17.3-21.0 27.6 - 33.6 55.2-67.2
Function Remote Sensing Possible
Remote ON/OFF Control -
Parallel Operation -
Series Operation Possible
Operating Temperature (*13)] C -10 to +70 (-10 to +40: 100%, +60: 60%, +70: 50%)
Storage Temperature C -30 to +85
Operating Humidity %RH 20 - 90 (No dewdrop)
Emvironment Storage Humidity %RH 10 - 95 (No dewdrop)
Vibration At no operating, 10-55Hz (sweep for 1min)
19.6m/s? constant, X, Y, Z lhour each.
Shock Less than 196.1m/s?
Cooling (*13) Convection & forced air cooling
. Input - FG : 2kVAC (10mA), Input - Output : 3kVAC (10mA
- Withstand Voltage P Output - FEB : SOC)JVAg (100mAp) for 1min aomA
Isolation Isolation Resistance More than 100MQ at 25°C and 70%Rh
Input - FG, Input - Output, Output - FG--- 500VDC
Standards Safety Standards Approved by UL60950-1, CSA C22.2 N0.60950-1, EN60950-1. Built to meet DENAN.
EMI Built to meet EN55011/EN55022-B, FCC-ClassB, VCCI-B.
Mechanical Weight (typ) B 1000 . "
Size (W x H x D) mm 108 x 50 x 255 ( Refer to outline drawing )
(*1) Duration under peak application is limited less than 30 seconds.
(Average output current under those condition should not exceed maximum output current.) .Recommended EMC Filter
(*2) At 100/200VAC, Ta=25C and maximum output power. - 1

(*3) 100-120/200-240VAC indicated on the name plate in accordance with safety application (UL, CSA, EN, etc.).
(*4) First inrush current. Not applicable for the in-rush current to noise filter less than 0.2ms.

(With an external Elec., Cap of 22uF connected 150mm (maximum) far from the output terminal.)

|
|
(*5) Measure with JEITA RC-9131 probe, Bandwidth of scope: 100MHz. At maximum output power (convection). |
(*6) 85-132/170-265VAC, constant load. I

L 4
(*7) No load-full load, constant input voltage. RSEN-2010
(*8) At 100/200VAC, maximum output power and Ta=-10 to +70C. Please refer to "TDK-Lambda

(*9) Constant current limit with automatic recovery. EMC Filters" catalog.
(*10) OVP circuit will shut down output, manual reset (line recycle).
(*11) At 100/200VAC nominal output voltage and maximum output current.
(*12) Measured by the each measuring method of UL, CSA, EN and DENAN (at 60Hz), Ta=25C

(*13) Ratings - Derating at standard mounting.
- Load(%) is percent of maximum output power or maximum output current, whichever is greater.
- As for other mountings, refer to derating curve.
- When forced air cooling, refer to derating curve.

A'422 « All specifications are subject to change without notice.



ZWS300 TDK-Lambda

Outline Drawing
[ZWS300—| |(Standard : Horizontal terminal)]

uligét%»ﬂﬂa TERMINAL COVER
SEE NOTE A
20 0(MA;
245+0.5 (MAX) 6
3-M4_ ! ‘ ot ‘ ‘
! ‘ = o
H ol T ’ @
| ‘ el | COMPONENT SIDE - ,W
| i —| 0 —v [ |
: | H| S = =1
‘ ! 2 g -V +
' i -l o +v [ 8
| ‘ © +v [
: 2 H
i ! 3l — QU o o o [T
1 = ] i
®1) &
146 Jj/ 160205 L] TERMINAL COVER
20| NAME PLATE 245+0.5 SEE NOTE E it -
| 471 | (191) VOLTAGE ADJUSTMENT (Unlt - mm)
2551
PCB MATERIAL
GLASS COMPOSITE : CEM-3 UL94V-0 D: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PCB EDGE AND CUSTOMER'S CHASSIS.
ACCESSORIES E: REMOTE & LOCAL SENSING CONNECTOR : B4B-XH-AM (JST)
COVER FOR BARRIER TERMINAL STRIP --- 2 MATCHING HOUSING : XHP-4 (JST)
(MOUNTED ON TERMINAL STRIP AT TIME OF SHIPMENT) MATCHING TERMINAL : BXH-001T-P0.6 (JST) OR SXH-001T-P0.6 (JST)
SHORT PIECES FOR CONNECTING +S to +LS, -S to -LS (CN51) --- 2 PIN ASSIGNMENT
NOTES PIN 1:-LS (LOCAL SENSING)
A:5-03.5 HOLES FOR CUSTOMER'S CHASSIS MOUNTING HOLES. PIN 2: -S (REMOTE SENSING)
ALL MUST BE SCREWED IN ORDER TO CONFORM THE VIBRATION SPEC. PIN 3: +S (REMOTE SENSING)
B: MODEL NAME, OPTION, INPUT VOLTAGE RANGE, NOMINAL OUTPUT VOLTAGE, MAXIMUM PIN4: +LS (LOCAL SENSING)
OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH THE SPECIFICATIONS. * CN51 IS NORMALLY SHORTED BY JM-2W-96(JST)

C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.

[ZWS300—| | T (Vertical Terminal)]

LEAD CUT LESS THAN 3 245+0.5 SEE NOTE A

TERMINAL COVER

COMPONENT SIDE

108+1
98+0.5
t:l
celg
o Las
98+0.5

51
=) CN52 CN51
 —

|
. ! TERMINAL COVER
+
5 160£05 Jy\ SEE NOTE F

5[ 12105
‘(75)
s
<
©

NAME PLATE 245+0.5 .
24(MAX) SEE NOTE E (Unlt : mm)
4741 (191) VOLTAGE ADJUSTMENT
255+1
PCB MATERIAL
GLASS COMPOSITE : CEM-3 UL94V-0 E: REMOTE ON/OFF CONTROL CONNECTOR : B2B-XH-AM (JST) ----- OPTION
MATCHING HOUSING : XHP-2 (JST)
ACCESSORIES
ACCESSORIES MATCHING TERMINAL : BXH-001T-P0.6 (JST) OR SXH-001T-P0.6 (JST)
COVER FOR BARRIER TERMINAL STRIP --- 2 (MOUNTED ON TERMINAL STRIP AT F: REMOTE & LOCAL SENSING GONNEGTOR : B4B-XH.AM (I5T)
TIME OF SHIPMENT,) MATCHING HOUSING : XHP-4 (JST)
SHORT PIECES FOR CONNECTING +S (0 +L.S, -S {0 -LS (CNS1) --- 2 MATCHING TERMINAL : BXH-001T-P0.6 (JST) OR SXH-001T-P0.6 (JST)
NOTES PIN ASSIGNMENT
A:5-03.5 HOLES FOR CUSTOMER'S CHASSIS MOUNTING HOLES. ALL MUST BE SCREWED IN PIN 1:-LS (LOCAL SENSING) OPTIONAL MODELS
ORDER TO CONFORM THE VIBRATION SPEC. PIN 2 : -S (REMOTE SENSING) —
B: MODEL NAME, OPTION, INPUT VOLTAGE RANGE, NOMINAL OUTPUT VOLTAGE, MAXIMUM PIN 3 : +S (REMOTE SENSING) MODEL | REMOTE ON/OFF CONTROL
OUTPUT CURRENT ARE SHOWN HERE IN ACCORDANCE WITH THE SPECIFICATIONS. PIN 4 : +LS (LOCAL SENSING) ZWS300-7T -
C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE. — -
D: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PCB EDGE AND CUSTOMER'S CHASSIS. ZWS300 o
- : t t
[ZWS300—| | B: Input connector
.
(Applicable to 12, 15, 24, 48 Vout types))
5-NOTE A
LEAD CUT LESS THAN 3mm  SEE NOTE E 24505
.
SEE NOTE F
[ @ ¢ [T | |
IS FG
: |:| — /
- N
SEE NOTE G o o COMPONENT SIDE |: 4 o
" H S| w0 —v of I=]
: o T 3 b T
(=} feo) wn of T X
2 g L N o
| (HYO) S
g _
0. | <
. 2 3
' - R— QU a5y ¢
1 — © 45, nON51
I_ L 4 P C‘*’EE chaFizlé
25(MAX) ©ls 16005 ? \
4741 245+05
NAME PLATE (1o1) _SEE NOTE H.
SEE NOTES B&C
255+ 1 .
VOLTAGE ADJUSTMENT (unit : mm)
ACCESORIES NOTES
SHORT PIECES FOR CONNECTING +S to +LS, -S to -LS (CN51) --- 2 A: 5-03.5 HOLES FOR CUSTOMER'S CHASSIS MOUNTING HOLES. ALL MUST BE SCREWED IN ORDER
(MOUNTED AT TIME OF SHIPMENT) TO CONFORM THE VIBRATION SPEC.
PCB MATERIAL B: MODEL NAME, OPTION, INPUT VOLTAGE RANGE, NOMINAL OUTPUT VOLTEGE, MAXIMUM OUTPUT
GLASS COMPOSITE : CEM-3 ULS4V-0 CURRENT ARE SHOWN HERE IN ACCORDANCE WITH THE SPECIFICATIONS.
C: COUNTRY OF MANUFACTURE WILL BE SHOWN HERE.
D: TO KEEP THE DISTANCE MORE THAN 4mm BETWEEN PCB EDGE AND CUSTOMER'S CHASSIS.
E: CONNECTOR: 1-316132-5 (A.M.P) (MATCHING HOUSING : 1-178128-5 (A.M.P)) *1
F: CONNECTOR: 1-178318-5 (A.M.P) (MATCHING HOUSING : 1-178288-8 (A.M.P)) *1

*1: MATCHING CONTACT
WIRE SIZE
AWG20-16 : 1-175218-5 (A.M.P) OR 1-175196-5 (A.M.P)

OPTIONAL MODELS AWG16-12 : 1-917511-5 (A.M.P) OR 1-917484-5 (A.M.P)

MODEL | REMOTE ON/OFF CONTROL G: NO CONTACT PIN No.2.4
ZWS300-/8 . H: REMOTE ON/OFF CONTROL CONNECTOR : B2B-XH-AM (JST) -----OPTION
MATCHING HOUSING : XHP-2 (JST)
ZWS300-*/RB O MATCHING TERMINAL : BXH-001T-P0.6 (JST) OR SXH-001T-P0.6 (JST)

- All specifications are subject to change without notice. A'423



ZWS SERIES

TDK-Lambda

Convection Cooling
Output Derating Curve

[ZWSS5]

[ZWS10]

[ZWS15]

D.E. .
100 \ bE 100 \ 100
90 90 4 90
80 \ 80 \ 80 \
70 A B, C 70 A B, C 70 A,B,C,DE
e & € w0 S
a a I
S s0 S s g s
- | !
40 40 40
30 30 30
20 20 20
10 10 10
0
-10 0 10 20 30 40 505560 70 040 0 10 20 30 40 505560 70 0—10 0 10 20 30 40 50 60 70
Ta(C)— Ta('C)— Ta(’C)
100 E 100
920 \/ 920
50 >\\ 80 B,C,D.E
A C
70 70
g € o
9 * 9
S 50 S s0
- -
40 40
30 30
20 20
10 10
910 0 10 20 30 40 50 60 70 0-10 0 10 20 30 40 50 60 70
Ta (C) Ta (C)
INPUT INPUT QUTPUT
CONNECTOR CONNECTOR  CONNEGTOR Recommended standard mounting method is (A).
o F T | The output derating may vary due to mounting method
[E COMPONENT SIDE E ‘ ‘ ‘ \ and ambient temperature. Please use within the range of
J /{ ‘ ouTPUT ‘ derating above.
INPUT CONNECTOR In the derating curve, maximum output current or maximum
CONNECTOR INPUT . i . o,
Mounting(A) _ _ ~ CONNECTOR output power in specification refers 100% .
(Standard Mounting) Mounting(B) ~ Mounting(C)  Mounting(D) Mounting (E) Don't use Please do not use (F), where the PCB will be on the top
side and heat will be trapped inside the unit.
Gonvection Cooling Forced Air Cooling
Output Derating Curve Output Derating Curve
120 120
100 100
A
&
80 80
2 S
< 60 RS E 60
@]
S S
9 40 = 40
20 20
0 0
-10 0 10 20 30 40 50 60 70 -10 0 10 20 30 40 50 60 70 80
Ta (C) Ta (C)
MOUNTING MOUNTING MOUNTING MOUNTING MOUNTING . AR®@
A B c D E 81 3 82
(STANDARD MOUNTING) . L ‘
ARD => .
oo 0000
[ [
= — /A
ZWS 8 ﬁ *Please make air flow to maintain the heat sink
[e)e)e] 8 O OO (part A) temperature 85°C or less (Operating
e o ambient temperature is 50°C).
- — ¥ < "N| The air flow direction is Air @ or Air @ indicated
in the above figure.
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Block Diagram

[ZWS5, ZWS10, ZWS15, ZWS30]

Fuse
L O——O0N\_o— o § — E ? o +
| & £3 i % i
npUt ; D= o3 E oS O
85-265VAC L 00— 5 1] 2 ) \% Output
110-330VDC 2 BE S = € P
3 >E 5] @« o
A
— oCP
=
FG A E S [ ——
3 l
‘ jg # H Detector
Power IC
@Circuit mode and switching frequency @Fuse rating:- ZWS5,10,15 : 2A, ZWS30 : 3.15A
Switching circuit : Flyback topology (ON/OFF) 100kHz (Fixed)
Fuse
L o——0N o b= o) o] * o +
C = 2 L
Input 2 £3 T £ o ;
85-265VAC e e i T + Output
110-330VDC < B E E= H <
3 JE o « o
No—mM £- &£ & I o —
| vl
OCP
°
FG A <
S
(&)
@Circuit mode and switching frequency
Switching circuit : Single-ended forward topology (ON/OFF) @Fuse rating:-- 3.15A
105kHz (Fixed)
[ZWS300] oss
Fuse
L = 100 o) [} O+
U =1 I % 2 2 1
[} 23 Q0
Input = 59| (20 - £ =
85~132VAC SO H3s 5 [ & 5 } Output
170~265VAC | £ | |BE| |=so | £ = =
|25 |8° [&]|°7 g T
NO——] £ | s o= o—
—_— Ae——~ _O0-8
j OCP
FGO A
2 °
S H E OVP Pﬁ*
= s
1%2) (@)
Pﬁ* Detector
‘7 '7777777777777777777777777777777777777777777777777771‘
Remote | | Photo- ——wW——O+R |
! Control Coupler —— XX 0 —R |
@Circuit mode - Single-ended forward topology (ON/OFF) bp}bﬁé

@Switching frequency---140kHz (Fixed)

- All specifications are subject to change without notice.

A-425



ZWS SERIES

[ZWS50AF, ZWS75AF, ZWS100AF, ZWS150AF]

TDK-Lambda

L 5
O——oN\ 0| = =
+ £ 3 [] /O+
= (&) ) =
Input 5 = 3 = = i
85-265VAC = Q2 = £ L O Output
tHEHOHZHEH » . i
0] 8 6] o i Z 2
szl |5 % IS5 = . _
No— - LS £ 5 T~
o 5 = @
=) %) s
£ OCP l
Circuit
FG
— _ OVP | [Photo-| | OVP
@ 3 3 (Circuit]  |Coupler|  |Sensing
S S
= =
5 15 Photo- | | Output —
© i) Coupler Sensing
+R 0——Remote| _[Photo- —AW——o0 +R
—R o——— Control Couplerf—————0O —R

@Circuit mode and switching frequency

Switching circuit : Single - ended forward topology
(ZWS50AF, 100AF, 150AF : 130kHz, ZWS75AF : 120kHz)

PFHC circuit : Active Filter (90kHz)
@Fuse rating:--ZWS50AF : 2A, ZWS75AF : 3.15A

ZWS100AF : 3.15A, ZWS150AF : 5A

Circuit for Measuring Performances

[ZWSS5 - 50]

£:150mm
Wire material: AWG#22 (ZWS5 - ZWS15)
AWG#18 (ZWS30 - ZWS150PF)
C1: Electrolytic capacitor 100uF
C2: Film capacitor
0.1uF (1uF for ZWS15 - ZWS50)

-V

Output
connector

+v

T

Measurement point of
output voltage

[ZWSS50AF - 150AF]

£:150mm
Wire material: AWG#18
C1: Electrolytic capacitor 100uF
C2: Film capacitor 0.1uF

A-426

Measurement point for
V ripple

=V

Output
connector

+v

Measurement point of
output voltage

Measurement point for
V ripple

(@] 2
E %/RL

c1 c2
e 4
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ZWS5-50 Instruction Manual

@ ZWS50AF - ZWS 150AF Instruction Manual [ <5~ A-433

@ ZWS300 Instruction Manual ([ 5~ A-44 1

BEFORE USING THE POWER SUPPLY UNIT

Pay attention to all cautions and warnings before using the unit.
Incorrect usage could lead to an electric shock, damage to the
unit or a fire hazard.

@ Ensure the wiring to input terminal is connected correctly
according to this instruction manual.

@ This is PC board type power supply. Please hold on the
board side while mounting, and don't touch the component
side. In using for the apparatus, please lift the power supply
with a spacer.

' A WARNING |

@ Do not touch the internal components, they may have high
voltage or high temperature. You may get electric shock or
burned.

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

| /A CAUTION |

@ This power supply is primarily designed and manufactured

to be used and enclosed in other equipment. Stick the
WARNING label for users on the system equipment and
describe the notice in the instruction manual.

@ Never operate the unit under over current or shorted condition
for 30 seconds or more which could result in damage or
insulation failure. There is no possibility for fire or burning.

@ This power supply has a possibility that hazardous voltage
may occur in output terminal depending on failure mode.

The outputs of these products must be earthed in the end use
equipment to maintain SELV.

If the outputs are not earthed, they must be considered
hazardous and must not be made user accessible.

Note : CE MARKING |

CE Marking, when applied to a product covered by this hand-
book, 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. Specifications

H Input Voltage Range

85 - 265 VAC (47 - 440 Hz) or 110 - 330 VDC

H Operating Temperature
-10°C to +50°C: 100% load,
+60°C: 70% load (Convection Cooling)

A Input Current (Typ) [A]

Kl Safety Standards

Approved by UL60950-1,CSA C22.2 No.60950-1,
EN60950-1.
Built to meet DENAN.

INPUT MODEL ZWS5 ZWS10 ZWS15 ZWS30 ZWS50
100VAC 0.14 0.30 0.45 0.83 1.4
200VAC 0.07 0.15 0.23 0.42 0.7

H Nominal Output Voltage [V] and Maximum Output Current [A]

MopEL —UTPUT 3.3 5 12 15 24 36 48
ZWS5 1.0 1.0 0.42 0.34 0.22 - —
ZWS10 2.0 2.0 0.85 0.70 0.45 - —
ZWS15 3.0 3.0 1.25 1.00 0.65 - —
ZWS30 6.0 6.0 2.50 2.00 1.30 0.90 0.70
ZWS50 10.0 10.0 4.30 3.50 210 1.40 1.10
2. Explanation on Terminals

@ Use the input/output connector housing, terminal pin as
specified in outline drawing. Connector housing and terminal
pin are not included with this product.

Also, use recommended crimping tool.

@ Input must be off when making connections.

@ ZWS5-15: 3A for each pin of output connector
ZWS30: 5A for each pin of output connector

@ Connect FG terminal of input connector and mountale FG to
ground terminal of the equipment.

A-427
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(/J models)
@ Input terminal (pin 8 of CN 1) (pin 1 of CN1)
L: Live line with a fuse inside
@ Input terminal (pin 5 of CN 1) (pin 3 of CN1)
N: Neutral line
® Input terminal (pin 1 of CN 1) (pin 5 of CN1)

FG: Frame Ground
@ Frame Ground (FG)
Connected to pin 1 of CN 1
Please ground to the apparatus with a spacer of conductive material. (The
mounting surface of the spacer should be within MAX ¢ 8.)
® +Output terminal (pin 1, 2 of CN2)  (pin 3, 4 of CN2)
® —Output terminal (pin 3, 4 of CN2)  (pin 1, 2 of CN2)
(@ Output voltage adjustment trimmer (Turning the trimmer clockwise increases
the output voltage.)
* Standard models are designed for MOLEX connectors. Optional model
with "/J" are designed for JST connectors.
* MOLEX connectors are easy to procure in countries other than Japan.
* When manufacturing in Japan, please use "/J" models for JST connec-
tors.

(/J models)
@ Input terminal (pin 8 of CN1) (pin 1 of CN1)
L : Live line with a fuse inside
@ Input terminal (pin 5 of CN1) (pin 3 of CN1)
N : Neutral line
® Input terminal (pin 1 of CN1) (pin 5 of CN1)
FG : Frame Ground
@ Frame Ground (FG)
Connected to pin 1 of CN1
Please ground to the apparatus with a spacer of conductive material. (The
mounting surface of the spacer should be within MAX ¢ 8.)
® +Output terminal (pin 1, 2 of CN2)  (pin 3, 4 of CN2)
® —Output terminal (pin 3, 4 of CN2)  (pin 1, 2 of CN2)
(@ Output voltage adjustment trimmer (Turning the trimmer clockwise increases
the output voltage.)
* Standard models are designed for MOLEX connectors.Optional model
with "/J" are designed for JST connectors.
* MOLEX connectors are easy to procure in countries other than Japan.
* When manufacturing in Japan, please use "/J" models for JST connec-
tors.

(/J models)
@ Input terminal (pin 8 of CN1) (pin 1 of CN1)
L: Live line with a fuse inside

COMPONENT SIDE

o) @ Input terminal (pin 5 of CN1) (pin 3 of CN1)
N: Neutral line

® Input terminal (pin 1 of CN1) (pin 5 of CN1)
FG: Frame Ground

OWFEIE:I @ Frame Gound (FG)
e

Connected to pin 1 of CN1
O Please ground to the apparatus with a spacer of conductive ma-

A-428

terial.
(The mounting surface of the spacer should be within MAX ¢ 8.)
® +Output terminal (pin 1, 2 of CN2)  (pin 3, 4 of CN2)
® —Output terminal (pin 3, 4 of CN2)  (pin 1, 2 of CN2)
@ Output voltage adjustment trimmer (Turning the trimmer clock-
wise increases the output voltage.)
% Standard models are designed for MOLEX connectors. Op-
tional model with "/J" are designed for JST connectors.
* MOLEX connectors are easy to procure in countries other
than Japan.
* When manufacturing in Japan, please use "/J" models for
JST connectors.

- All specifications are subject to change without notice.
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ZWS30 (/J models)
@ Input terminal (pin 6 of CN1) (pin 1 of CN1)
/® L: Live line with a fuse inside
Oo—0 I! ©)—@ @ Input terminal (pin 4 of CN1) (pin 3 of CN1)
® Gt COMPONENT SIDE - N: Neutral line
—C[EM—® @ Input terminal (pin 1 of CN1) (pin 5 of CN1)
@ e o, : ® FG: Frame Ground
@ 26 i~ @ Frame Ground (FG)
Connected to pin 1 of CN1
(@) O Please ground to the apparatus with a spacer of conductive
material.
(The mounting surface of the spacer should be within
MAX$8.)

® +Output terminal (pin 3, 4 of CN2)  (pin 3, 4 of CN2)
® —Output terminal (pin 1, 2 of CN2)  (pin 1, 2 of CN2)
@ Output voltage adjustment trimmer (Turning the trimmer
clockwise increases the output voltage.)
% Standard models are designed for MOLEX connectors.
Optional model with "/J" are designed for JST connec-

tors.
ZWS50 (/J models)

@ Input terminal (pin 6 of CN 1) (pin 1 of CN1)
L: Live line with a fuse inside

@ Input terminal (pin 4 of CN 1) (pin 3 of CN1)
N: Neutral line

COMPONENT SIDE
® Input terminal (pin 1 of CN 1) (pin 5 of CN1)

FG: Frame Ground
@ Frame Ground (FG)
connected to pin 1 of CN 1
Please ground to the apparatus with a spacer of conductive
material.
(The mounting surface of the spacer should be within
MAX¢8.)
® +Output terminal (pin 3, 4 of CN2)  (pin 3, 4 of CN2)
® —Output terminal (pin 1,2 0f CN2)  (pin 1, 2 of CN2)
@ Output voltage adjustment trimmer (Turning the trimmer
clockwise increases the output voltage.)
* Standard models are designed for MOLEX connectors.
Optional model with "/J" are designed for JST connec-
tors.

3. Terminal Connection

@ Pay attention to the input wiring. If it is connected with wrong terminal, the power supply will be damaged.

ZWS5 @ Please use the following housings & pins to connect the input ter-

o) minal. Connectors in use (Molex made)

COMPONENT SIDE Input side CN1:  6373-A8A (102) 52
Output side CN2: 6373-A04A-102
_ Matching housings & pins (not included with the product) (Molex
aufpur B made)

= Input socket housing (use for CN1) : 40136A-D08 + - - -1 piece
g Output socket housing (use for CN2) : 40136A-D04 -+ - -1 piece

Terminal pin (use for CN1, 2) : 7879-2-P912 + - -7 pieces
Pressing Tools (Molex made) Hand Crimping Tool: 11-01-0037

ZWS10 @ Please use the following housings & pins to connect the input ter-
o) minal. Connectors in use (Molex made)
COMPONENT SIDE Input side CN1: 6373-A8A (102) 52
INPUT e, Output side CN2: 6373-A04A-102
(2“?°EE4 o _ Matching housings & pins (Not included with the product) (Molex
T ol oufrur B made)

EARTH= = Input socket housing (use for CN1) : 40136A-D0O8 - - -+ -1 piece
EARTHL—@ O Output socket housing (use for CN2) : 40136A-D04 - - -1 piece

Terminal pin (use for CN1, 2) : 7879-2-P912 - - -7 pieces
Pressing Tools (Molex made) Hand Crimping Tool :11-01-0037

- All specifications are subject to change without notice. A'429
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ZWS15 @ Please use the following housings & pins to connect the
© input terminal. Connectors in use (Molex made)
NPUT I Input side CN1:  6373-A8A (102) 52
< ) e T COMPONENT SIDE Output side CN2 : 6373-A04A-102
o a Matching housings & pins (Not included with the product)
m ~C 2
EARTHJ: o OUTPET—[IE:I QS (Molex made)
- O Input socket housing (use for CN1) :
EARTH L @ = 40136A-DO8 - - - -1 piece
Output socket housing (use for CN2) :
40136A-D04 -+ - - -1 piece
Terminal pin (use for CN1,2) :
7879-2-P912 - - - -7 pieces
Pressing Tools (Molex made) Hand Crimping Tool
11-01-0037
ZWS30 @ The output current on one terminal is limited to 5A.
EARTH i@ @j earty |f the necessary current is more, please use the ter-
EARTHE 5 v COMPONENT SIDE O = minals together appropriately. . .
= —-C[ 3 a @ Please use the following housings & pins to connect
INPUT —c "o DUI”I[ g the input terminal. Connectors in use (Molex made)
@ SEME = Input side CN1:  5414-30B
Output side CN2: 5273-04A
o O Matching housings & pins (Not included with the

COMPONENT SIDE

product) (Molex made)
Input socket housing (use for CN1) :

5239-06 - -+ - -1 piece
Output socket housing (use for CN2) :
5239-04 - - - -1 piece

Terminal pin (use for CN1,2) :
5167 PBTL- - -7 pieces
Pressing Tools (Molex made) Hand Crimping Tool:
JHTR24454

@ The output current on one terminal is limited to 5A.
If the necessary current is more, please use the ter-
minals together appropriately.
@ Please use the following housings & pins to connect
the input terminal. Connectors in use (Molex made)
Input side CN1: 5414-30B
Output side CN2:5273-04A
Matching housings & pins (Not included with the
product) (Molex made)
Input socket housing (use for CN1) :

5239-06 + - - -1 piece
Output socket housing (use for CN2) :
5239-04 - - - -1 piece

Terminal pin (use for CN1,2) :
5167 PBTL+ - -7 pieces
Pressing Tools (Molex made) Hand Crimping Tool:
JHTR24454

4. Functions and Cautions

Kl Over Voltage Protection (OVP)

ZWS5 - ZWS30:

These models are provided by zener-clamp method. If the
output voltage is shutdown by the overvoltage protection
(between 140 - 210% of output voltage) , the zener diode
must be replaced in order for the output to recover.

ZWS50:

This model is provided with a built-in, handy reset OVP
circuit of output shutdown method. The output will be
down when the output voltage is up to 115 - 135% of the
rated. Once OVP circuit shut the output down, the output
can only be recovered by turning off the input line and re-

A-430

input the power after interval time . The value of OVP is
fixed.

H Over Current Protection (OCP)

ZWS Series are provided with a built-in primary side OCP
circuit with automatic recovery. OCP is workable when the
load is over 125% of the rated. The power supply will auto-
matically recover when the overload or short conditions are
cleared. Please do not let the unit work under overload or
short conditions over 30 seconds, or the power supply is
feared to be damaged.

- All specifications are subject to change without notice.
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Kl Ripple

The rated maximum ripple value is the test result measur-
ing by the instructed ripple measuring circuit, using JEITA
probe or other equavalent. If the load cable is too long,
please connect a capacitor (electrolytic, film, etc) to the
load terminals to reduce the ripple on the load terminal.

A In-Rush Current

ZWS Series are provided with a built-in inrush current pro-
tecting circuit. ZWS5-ZWS50 are limited by method using
Power Thermistor. The limit current changes depending
on the temperature, it is large at high temperature or while
re-input after period of operation. Be care to select the
switch and the outside fuse.

H Output Voltage Range

V.ADJ trimmer on PCB can adjust the output volume.
Output voltage range is within =10 % of nominal output
voltage. To turn the trimmer clockwise, the output voltage
will be increased. Note that over voltage protection (OVP)
function may trigger if the output voltage is increased ex-
cessively.

[@ Peak Output Current

Output current can cope with peak current loads. Speci-
fied maximum output current and peak output current must
satisfy formulas below.
Allowable peak output operating duration is less than 10
sec. Cycle should be more than 10ms and duty should be
= 0.35.

(1 =10 seconds)

— — |- —{lm

i

T
Ip
———-FIm —
aA IAV§|m=(|p73)XT+a
0A T

e

.

|
lav=Im= p>_|§ <

0A

Ip : Peak Output Current (A)

lav  : Average output current (A)
(Average output current of specification)

Im : Average output current

T : Pulse width of peak output current (sec)

T : Period (sec)

Series Operataion

For series operation, either (A) or (B) is possible. Please
use the output current value less than maximum output
current of the series-connected power supply of whichever
the maimum output current is smaller.

Powert
supply _

Powert
supply_

(A) (B)

- All specifications are subject to change without notice.
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E]l Parallel Operation

(A) To increase the output current is not possible.

power T
supply _

power
supply _

(B) To use as back-up power supply
1. Set power supply output voltage higher by the forward
voltage drop (Vg) of diode.
2. Adjust the output voltage of each power supply to be
the same.
3. Use within the specifications for output voltage and
output power.

El Insulation Resistance Test

The insulation resistance value is above 100MQ at
500VvDC.

Considering the safety, please set the voltage value of DC
insulation meter before the test, and well discharge the in-
sulation meter after the test.

OUTPUT—FG

1 Withstand Voltage Test

ZWS series are designed to be able to withstand 3KVAC
(20mA) 1minute between input-output, 2KVAC (20mA)
1minute between input-FG, and 500VAC (100mA) 1 min-
ute between output-FG.

Please set the limit current value of the withstand voltage
tester as mentioned above before doing test.

Please elevate the applying voltage gradually, and lower it
gradually, too, when shutdown.

Please do not use a timer in the test. Because when the
test voltage is supplied or shut down, an impulse high volt-
age may be generated which will break the power supply
unit.

INPUT—FG (—)

INPUT—OUTPUT (-----) OUTPUT—FG

I3kVAC[ZKVAC (FG
1min
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5. Mounting

Please use the mounting hole as:

ZWS5, ZWS10: 2 holes of $ 3.5

ZWS15 - ZWS50: 4 holes of 3.5
and insert the spacer (MAX ¢ 8) of height over 8mm to lift
the unit. The vibration spec. is the value taken when the
unit is raised by 8mm spacers.

HEIGHT MORE
B —— THAN 8mm
SPACER

* Please fix all the five mounting holes with screws.
Please note that the PCB pattern might be damaged
when less than four mounting holes are fixed.

Please leave 4mm space from the surfaces and the sides
of PCB, especially from the solder surface, 8mm space is

neccessary. If the space is not enough, the specification of
insulation and withstand will not be satisfied.

NO LESS
THAN 4mm NOESS

THAN 4mm

NO LESS .
THAN 4mm ==

LESS

NO
THAN 5mm .-~

NO LESS
THAN 4mm NO LESS
THAN 8mm

FG should be connected to the earth terminal of the
apparatus. If not, the conducted noise and output noise will

increase.
FG
WIRE
AN /
. ] IMETAL SPACER
] 1=l

CHASSIS (CONDUCTOR)

6. Wiring

In order to improve the noise property, please set the input
wire far from the output wire, and twist the wires.

It is effective to clear the noise by connecting a small ca-
pacitor on the output terminal.

Please select the wire materials to adapt the connector as
follows.

ZWS5 - ZWS15: AWG#30 - #22
ZWS30, ZWS50: AWGH22 - #18
Output: ZWS5 - ZWS15: AWG#30 - #22
ZWS30, ZWS50: AWGH#22 - #18

Input:

7. External Fuse Rated Current

When using an outside fuse, please select the fuse capac-
ity as follows. Moreover, please do not use the fast blow
fuse.

Refer to the following fuse rating when selecting the exter-
nal fuses that are to be used on input line. Surge current
flows when line turns on.

Do not select the fuse according to input current (RMS)
values under the actual load condition.

Rated Current of Fuse

Model No. Rated Current of Fuse
ZWS5 2A
ZWS10 2A
ZWS15 2A
ZWS30 3.15A
ZWS50 3.15A

8. Check Before Thinking of Trouble

@ Check the rated input voltage is connected.

@ Check the wiring of input and output is correct.

@® Ensure the input and output connectors are
completely inserted, and the pressing of the connector
pins are exactly fixed.

@ Check the wire material is not too thin.

Maximum capacitance

Model 3.3v‘ 5V 12v\ 15v‘24v 36V |48v
ZWS5, ZWS10, ZWS15 | 5,000uF | 10,000uF | — | —
ZWS30, ZWS50 10,000uF

9. Repair

In case of damage or repair of this product, please return
to our service center or factory.

A-432
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ZWS-AF Series Instruction Manual

BEFORE USING THE POWER SUPPLY UNIT

Pay attention to all warnings and cautions before using the unit.
Incorrect usage could lead to an electric shock, damage to the
unit or a fire hazard.

| /A WARNING and CAUTION |

@ Do not touch the internal components, they may have high
voltage or high temperature.

You may get electric shock or burned.

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

@ This power supply is primarily designed and manufactured to
be used and enclosed in other equipment.

@ Do not operate overload or dead short condition for more
than 30 seconds which could result in damage or insulation
failure. There is no possibility for fire or burning.

@ Confirm connections to input/output terminals are correct as
indicted in the instruction manual.

@ This power supply is PC board type unit. PCB stress such

as bending, twisting could cause damage. Therefore, please
handle with care.

@ When handling, hold the board edge and take care not to
touch component side. When mounting power supply unit on
apparatus or equipment, lift the power supply with spacer.

@ Do not drop or apply shock to power supply unit.

@ This power supply has a possibility that hazardous voltage
may occur in output terminal depending on failure mode.

The outputs of these products must be earthed in the end use
equipment to maintain SELV.

If the outputs are not earthed, they must be considered haz-
ardous and must not be made user accessible.

Note : CE MARKING |

CE Marking, when applied to a product covered by this hand-
book, 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. Terminal Explanation

?

ZWS50AF
@——tO0 5
® FN msza—@
3 6 R
Do |n COMPONENT SIDE
@ s i ®
(@] oN5T
ZWS75AF (T)
10 CNSZ o)
, el
©) s . |
@ N ouTPUT ‘ @
O i
COMPONENT SIDE st
°© (@]
ZWS100AF ﬁ‘i)
r© CNZ:: CNSZE (o]
@ +—0®
@ [ o .—‘H
@® il P@
COMPONENT SIDE oL |
© o
ZWS150AF CTD @ ?
@ ro (:stf'gcgs
4, Tol—
O N[ @
@— E|N < ouTpuT :: T
®—l  COMPONENT SIDE i
O CNSIO e
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@ L: AC input terminal (pin 6 of CN1) ® CN2:
Live line (fuse in line)

@ N: AC input terminal (pin 4 of CN1) ® +:
Neutral line @ —:

® FG: Input terminal FG(pin 1 of CN1) V.ADJ:
Safety earth (Frame Ground)
Connect to safety ground of apparatus or equipment. (©® CN52:

@ FG: Frame Ground(Connected to pin 1 of CN1)

Must be connected to electrically safe ground of appa-
ratus or equipment by electrically conductive spacers.
The mounting surface of the spacer should be within
MAX 8mm.

TDK-Lambda

ON/OFF control terminal (primary circuit)

See NOTE A.

+ Output terminal

—Output terminal

Output voltage rises when a trimmer is turned
clockwise.

ON/OFF control terminal (secondary circuit)
(For power supply output on and off control
with an external signal.)

See NOTE A.

NOTE A : For COVER & CHASSIS TYPE (MODEL : ZWS-AF/JA) . remote ON/OFF control cannot be used.

2. Terminal Connection Method

Pay attention to the input wiring. If it is connected to

wrong terminal, the power supply will be damaged.

@ Input must be off when making connection.

@ Connect FG terminal to ground terminal of the equipment.

@ Output current of each terminal pin must be less than 5A.

@ The output load line and input line shall be separated and
twisted to improve noise sensitivity.

ZWS50AF
ZWST75AF
ZWS100AF
ZWS150AF

A-434

wire.

to PCB.

@ Remote ON/OFF control line shall be twisted or use shielded
@ When connecting or removing connector, do not apply stress
@ Use the input/output connector specified in outline drawing.

Also, use recommended crimping tool.
Connector is not included with this product.
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* Connector for Remote ON/OFF Control : CN2, CN52 (J.S.T)
Connector Housing Terminal Pin
B2B-XH-AM XHP-2 BXH-001T-P0.6 or SXH-001T-P0.6
CNZ2 is normally shorted by JM-2W-96 (J.S.T).
Hand Crimping Tool : YC-110R(J.S.T) or YRS-110(J.S.T)
* Input & Output Connector (MOLEX)
ZXWS50AF ZWS75AF
Connector Housing Terminal Pin Connector Housing Terminal Pin
Input : CN1 5414-30B 5239-06 5167PBTL 5414-30B 5239-06 5167PBTL
Output : CN51 5273-04A 5239-04 5167PBTL 5273-06A 5239-06 5167PBTL
ZWS100AF ZWS150AF
Connector Housing Terminal Pin Connector Housing Terminal Pin
Input : CN1 5414-30B 5239-06 5167PBTL 5414-30B 5239-06 5167PBTL
Output : CN51 i i 5273-06A 5239-06 5167PBTL
CN53 5273-08A 5239-08 S167PBTL 5273-07A 5239.07 5167PBTL
CN53 is used only for ZWS150AF.
Hand Crimping Tool : JHTR2445A (MOLEX)
% ZWS-AF/J Input & Output Connector (J.S.T)
ZWS50AF/J ZWS75AF/J
Connector Housing Terminal Pin Connector Housing Terminal Pin
Input : CN1 B3P-5-VH VHR-5N SVH-21T-P1.1 B3P-5-VH VHR-5N SVH-21T-P1.1
Output : CN51 B4P-VH VHR-4N SVH-21T-P1.1 B6P-VH VHR-6N SVH-21T-P1.1
ZWS100AF/J ZWS150AF/J
Connector Housing Terminal Pin Connector Housing Terminal Pin
Input : CN51 B3P-5-VH VHR-5N SVH-21T-P1.1 B3P-5-VH VHR-5N SVH-21T-P1.1
Output : CN51 B6P-VH VHR-6N SVH-21T-P1.1
B8P-VH VHR-8N VH-21T-P1.1
CN53 8 8 S B7P-VH VHR7N SVH-21T-P1.1

CN53 is used only for ZWS150AF.
Hand Crimping Tool : YC-160R (J.S.T)

Pin-order of J.S.T connectors are opposite to pin-order of MOLEX. Please refer to outline drawing.

3. Explanation of Functions and Precautions

H Input Voltage Range

Input voltage range is single phase 85-265VAC (47-63Hz)
or 120-370VDC. Input voltage which is out of specification
may cause unit damage. For cases where conformance to
various safety specs (UL, CSA, EN) are required, input volt-
age range will be 100-240VAC (50/60Hz).

H Output Voltage Range

V.ADJ trimmer (VR51) near output connector can adjust the
output voltage within the range. Output voltage range is
within =10% of nominal output voltage. To turn the trim-
mer clockwise, the output voltage will be increased. Note
over voltage protection (OVP) function may trigger if the
output voltage is increased excessively.

Kl Inrush Current

This series has used Power Thermistor to protect the
circuit from inrush current. Please carefully select input
switch and fuse in cases of the high temperature and re-
input the power.

I Over Voltage Protection (OVP)
The OVP function (inverter shut down method, manual

- All specifications are subject to change without notice.

reset type)is provided. OVP function operates within
115-135% (5V type: 115-140%)of nominal output volt-
age. When OVP ftriggers, the output will be shut down. The
input shall be removed for a few minutes, and then re-input
for recovery of the output. OVP setting shall be fixed and
not to be adjusted externally.

H Over Current Protection (OCP)

Constant current limiting, automatic recovery. OCP func-
tion operates when the output current exceeds 125%
(5V type: 105%)of maximum output current of specifica-
tion. The output will be automatically recovered when the
overload condition is canceled. Do not operate overload
or dead short conditions for more than 30 seconds, which
could result in damage.

[d Output Ripple & Noise

The standard specification for maximum ripple value is
measured according to measurement circuit specified
by JEITA-RC9131. When load lines are longer, ripple
becomes larger. In this case, electrolytic capacitor, film
capacitor, etc., might be necessary to use across the load
terminal. The output ripple cannot be measured accurately
if the probe ground lead of oscilloscope is too long.
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R ED)
cilloscope
Bandwidth : 100MHz

R :50Q

C1: 4700pF Film Capacitor
C2: 100uF  Electric Capacitor
C3:0.1F  Film Capacitor

Series Operation

For series operation, either method (A) or (B) is possible.

Power Power
Supply Supply
output @ Output @
Terminal ) Terminale

Output &)
Terminal )

Output D

Terminal o Load

Method (A)

Method (B)

E] Parallel Operation

(A) To increase the output current is not possible.

(B) To use as back-up power supply

1. Set power supply output voltage higher by the forward
voltage drop (V¥) of diode.

2. Adjust the output voltage of each power supply to be
the same.

3. Use within the specifications for output voltage and
output power.

(B)
El Peak Output Current

For ZWS-AF series, relation with average output current
and peak output current must satisfy formulas below. Also
operating time at peak output is less than 10sec.

When using pulse load, audible noise can be heard from
power supply unit.

* 1
Ip L - |- —|lm
|
0A i lav=Im= PXz

T

(lp—a)X =

aA lav=Im= +a

Ip : Peak output current (A)
lav : Average output current
(Maximum output current of Speccification (A))
Im : Average output current (A)
T : Pulse width of peak output current (sec)
(Operating time at peak output)
T : Period (sec)
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] Remote ON/OFF Control

Remote ON/OFF control (CN2, CN52)function is avail-
able. Using this function allows the user to turn the output
on and off without having to turn the AC input on and off.
Remote ON/OFF control can be used by following 2
modes.

However, for Cover & Chassis type (MODEL: ZWS-AF/
JA), can not be used.

* Using CN2

It is controlled by short or open between +R & -R of CN2.
CN2 is provided in the primary circuit for ON/OFF control
by means of a switch or other device. When using this con-
nector, which is considered to be electrically connected to
the mains input voltage, all the requirements of EN60950
must be met with respect to the connector. wiring and
switch etc.

In particular :

1) Basic insulation must be provided between the ON/
OFF control circuit and earth.

2) Reinforced insulation must be provided between the
ON/OFF control circuit and any secondary circuit or
accessible part.

3) Wiring must be routed such that damage to the insula-
tion of the wire or additional sleeving cannot occur.

4) The switch must meet requirements for reinforced insu-
lation from the ON/OFF control circuit to actuator/ac-
cessible parts.

[CN2] The control mode is shown below.

+R & -R terminal condition Output Condition

SHORT ON
OPEN OFF
* Using CN52

At first, remove short piece of CN2.

It is controlled by the voltage applied to +R and -R. This
circuit is in the secondary (output) side of the power supply
unit. Do not connect in the primary (input) side. And this
circuit is isolated from the output by a photo-coupler.

[CN52] The control mode is shown below.

+R & -R terminal condition
SW ON (Higher than 4.5V) ON
SW OFF (Lower than 0.8V) OFF

Output Condition

External voltage level : E External resistance : R
4.5 -12.5VDC

12.5-24.5VDC

No required
1.5kQ

- All specifications are subject to change without notice.
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il Isolation Test

Isolation resistance between output and FG (chassis) shall
be more than 100MQ at 500VDC. For safety operation,

voltage setting of DC isolation tester must be done before

the test. Ensure that it is fully discharged after the test

Output-FG (chassis)

Isolation

+R(CN52)
Tester

—R(CN52)

tFl Withstand Voltage

This series is designed to withstand 3.0kVAC between in-
put and output, 2.0kVAC between input and FG (chassis),
and 500VAC between output and FG (chassis), each for

TDK-Lambda

1 minute.

When testing withstand voltage, set current limit of with-
stand voltage test equipment at 20rnA (Output-FG (chas-
sis): 100mA). The applied voltage must be gradually
increased from zero to testing value and then gradually
decreased for shut down. When timer is used, the power
supply may be damaged by high impulse voltage at timer
switch on and off. Connect input and output as follows.

Input~Output (dotted line)
3kVAC 1min. (20mA)

Input~FG (chassis) (solid line)
2kVAC 1min. (20mA)

Output~FG (chassis)
500VAC 1min. (100mA)

| Withstand Q
| Voltage
Tester

|
L

4. Mounting Directions

K Output Derating
according to the Mounting Directions

Recommended standard mounting method is (A). Method
(B), (C), (D), (E), and (F) are also possible. Refer to the
derating below. In the following derating curve, the average
output current is considered to be 100%.

'j/CNW "
[, component | ‘ \
e TN
(

(A) STANDARD (B) C)

e

| component

Output Derating (Convection Cooling)

ZWS50AF

(%)

100

Mounting (A) +—¢

80 Mounting (8), (C), (D

N Ve

60 Mounting (E),

y s

40

Average Load (%)

0
0 0 10 20 30 40 50 60 70
Ambient Temperature (‘C)

ZWS50AF Output Derating
LOAD (%)

Mounting
A B C D E F
Ta
-10to +40°C | 100 | 100 | 100 | 100 | 100 | 100
+45C 100|100| 100|100 | 88 | 88
+50°C 100 83 | 83 |83 | 75| 75
+55C 85 | 66 | 66 | 66 | 62 | 62

+60°C 70 | 50 | 50 | 50 | 50 | 50

- All specifications are subject to change without notice.

ZWST75AF

(%)

100

Mounting (A)

80 [ Mountir;g (B):, (c)

60 Mourﬁing (b), (é), (F)

40

Average Load (%)

20

0
S0 0 10 20 30 40 50 60
Ambient Temperature (‘C)

ZWS75AF Output Derating
LOAD (%)

Mounting
Ta
-10to +30°C | 100 | 100 | 100 | 100 | 100 | 100
+40°C 100|100|100| 80 | 80 | 80
+50°C 100| 66 | 66 | 60 | 60 | 60
+55C 85 | 50 | 50 | 50 | 50 | 50
+60°C 70

A B C D E F

ZWS100AF

%)

100
Mounting (A)

Moumi:ng (B), (C) /

Mour;ling (b), (é), (F)

®
S

@
=3

Average Load (%)
N
o

N
S

0
0 0 10 20 30 40 50 60
Ambient Temperature (°C)

ZWS100AF Output Derating
LOAD (%)

Mounting
A B C D E F
Ta
-10to +30°C | 100 | 100 | 100 | 100 | 100 | 100
+40°C 100|100|100| 75 | 75 | 75
+50°C 100| 68 | 68 | 50 | 50 | 50
+55°C 80 | 50 | 50 - - -
+60°C 60
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ZWS150AF
(%)
100
Mounting (A)>
g 80 Moumh:wg (B):, (C)
= I e
@ o [Mounting (D), (E), (F)
o
A
%
® a0
o
>
<< 20
0

-10 0

10 20 30 40 50 60
Ambient Temperature (‘C)

ZWS150AF Output Derating

LOAD (%)
Mounting
A B C D E F
Ta
-10to +25°C | 100|100 | 100 | 100 | 100 | 100

+35C 100|100 100| 84 | 84 | 84
+40C 100 88 | 88 | 76 | 76 | 76
+50°C 75 | 60 | 60 | 60 | 60 | 60
+60C 50 - - - - -

Output Derating (Forced Air Cooling)

For forced air cooling, airflow of 0.7m/s above is needed

for component side.

As a reference for forced cooling, let air flow so that
E-cap. C6 temperature becomes lower than 85C.

C6

ZWS50AF, 75AF, 100AF

%)

100

®
S

a
=3

IS
S

Average Load (%)

N
S

0
-10 0

10 20 30 40 50 60 70
Ambient Temperature (°C)

ZWS50AF, 75AF Output Derating

LOAD (%)
Mounting
A,B,C,D,E
Ta
-10 to +60°C 100
+65C 85
+70C 70
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ZWS150AF
)
100
2 80
B
8 60
-
&
B 40
o
>
< 20
0
410 0 10 20 30 40 50 60 70

Ambient Temperature (°C)

ZWS150AF Output Derating

LOAD (%)
Mounting
A,B,C,DE
Ta
-10 to +50°C 100
+55TC 85
+60C 70

H Output Derating
according to the Mounting Directions
(With Cover & Chassis type : MODEL ZWS-AF/JA)

This series has cover & chassis model as option. Recom-
mended standard mounting method is (A). Method (B), (C),
(D), (E) are also possible. (Method F is impossible.) Refer
to the derating below. In the following deraing curve, the
average output current is considered to be 100%

P
'j/CNI

— [
[ somporent ] J \E
(

Output Derating (Convection Cooling)

ZWS50AF/JA

%)

100

80 \iounting (B), (C), (D)/\
60 Mﬁuntiﬁg (E)

40

Mounting (A)—

Average Load (%)

20

0
0 0 10 20 30 40 50 60
Ambient Temperature (C)

ZWS50AF/JA Output Derating

LOAD (%)
Mounting
A B C D E F
Ta
-10to +30°C | 100 | 100 | 100 | 100 | 100
+35C 100|{100| 100|100 | 88
+40C 100 83 | 83 | 83 | 75
+45C 85 | 66 | 66 | 66 | 62
+50C 70 | 50 | 50 | 50 | 50
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ZWST75AF/JA
(%)
100
Mounting (A)
< 80 .
§ 60 I\/!oun&ir;g (E!)i. (C)
; Mounting (D), (E)
&9 40
(]
>
<T 20

0
-10 0 10 20 30 40 50 60

Ambient Temperature (°C)

ZWS75AF/JA Output Derating

LOAD (%)

Mounti
Ta

ing
A B C D E

-10 to +20°C | 100 | 100 | 100 | 100 | 100

+30°C 100|100 |100| 80 | 80
+40°C 100| 66 | 66 | 60 | 60
+45C 85 | 50 | 50 | 50 | 50
+50°C 70
ZWS100AF/JA

(%)

100

Mounting (A)

— ; H /!
& 8Oy
\.; Mounting (B), (C)
R
i} Mounting (D), (E)
2
© 40
[
>
<< 20

0

-10 0 10 20 30 40 50 60

Ambient Temperature (‘C)

ZWS100AF/JA Output Derating

TDK-Lambda

Output Derating (Forced Air Cooling)

For usage of ZWS-AF/JA model, method is the same as
the standard type (ZWS-AF) forced cooling. Mounting

method (F) is impossible.

ZWS50AF/JA,75AF/JA

(%)

100

80

60

40

Average Load (%)

20

0
-0 0 10 20

30 40 50

60 70

Ambient Temperature (°C)

ZWS50AF/JA, 75AF/JA Output Derating

LOAD (%)

LOAD (%)
Mounting
A,B,C D, E

Ta
-10 to +50°C 100

+55C 85

+60°C 70
ZWS100AF/JA

%)

100
L &
kS
S 60
a
B
© 40
)
>
<< 20

0

10 0 10 20 30 40 50 60 70

Mounting
Ta

C

D E F

Ambient Temperature (C)

-10 to +20°C | 100 | 100

100

100 | 100

+30°C 100 | 100

100

80 | 80

+40°C 100 | 67

67

60 | 60

+45°C 85 | 50

50

50 | 50

+50°C 60

ZWS150AF/JA

(%)

100

80

Moun:u’ng (é), ©), O

Mounting (A)..|

60 |- Mounting (E)

i

40

Average Load (%)

20

0
-10

0 10 20 30 40 50 60
Ambient Temperature (°C)

ZWS150AF/JA Output Derating

LOAD (%)
Mounting
A B C D E F
Ta
-10to +5°C | 100|100 | 100|100 | 100
+20°C 100|100| 100|100 | 81
+30°C 100| 80 | 80 | 80 | 68
+40°C 65 | 60 | 60 | 60 | 56
+45C 50 | 50 | 50 | 50 | 50
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ZWS100AF/JA Output Derating

LOAD (%)
Mounting
A,B,C, D, E
Ta
-10 to +50°C 100
+55C 80
+60°C 60
ZWS150AF/JA
(%)
100
S
kS
S 60
-
2
3 40
9]
>
< 20

0
-0 0 10 20

30 40 50 60

Ambient Temperature (‘C)

70

ZWS150AF/JA Output Derating

LOAD (%)
Mounting
A,B,C, D E
Ta
-10 to +40°C 100
+45C 85
+50°C 70
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El Mounting Method

Please use the mounting hole as :
ZWS50AF - ZWS150AF : 4 holes of ¢ 3.5
And insert the spacer (MAX ¢ 8mm)of height over 8mm to
lift the unit. Also use all 4 mounting holes for the unit in-
stallation. The vibration spec. is the value taken when the
unit is raised by 8mm spacers.

HEIGHT MORE
THAN 8mm SPACER

0 0

And allowable area by metal pieces is 9mm from each
PCB corners. Refer to figure below.

9mm 9mm
€ - T E
i it
5 O b
e U

mm 9mm

9mm
.

TDK-Lambda

Please leave 4mm space from the surfaces and the sides
of PCB, especially from the solder surface, 8mm space is
necessary. If the space is not enough, the specification of
insulation and withstand will not be satisfied.

FG should be connected to the earth terminal of the ap-
paratus. If not, the conducted noise and output noise will

increase.
FG

WIRE /
N METAL
-~ SPACER

CHASSIS (CONDUCTOR)

5. Wiring Method

@ The output load line and input line shall be separated
and twisted to improve noise sensitivity.

@ Use all lines as thick and short as possible to make
lower impedance.

@ Noise can be eliminated by attaching a capacitor to the
load terminals.

@ For safety and EMI considerations. connect FG to
ground terminal of equipment where power supply is

mounted on.

@ Recommended screw torque is 0.49N.m (5kg.cm).

@ Select the wire materials to adapt the connector as fol-
lows.

INPUT: ZWS50AF ~ 150AF---AWG#22 ~#18
OUTPUT: ZWS50AF ~ 150AF--AWG#22 ~#18

6. External Fuse Rating

Refer to the following fuse rating when selecting the exter-
nal fuses that are to be used on input line. Surge current
flows when line turns on. Therefore use slow-blow fuse
or time-lug fuse. Do not use fast-blow fuse. Fuse rating is
specified by in-rush current value at line turn-on. Do not
select the fuse according to input current (rms.) values un-
der the actual load condition.

ZWS50AF: 2.0A
ZWS75AF: 3.15A
ZWS100AF: 3.15A
ZWS150AF: 5.0A

7. Before concluding that the unit is at fault...

Before concluding that the unit is at fault, make the follow-

ing checks.

@ Check if the rated input voltage is connected.

@ Check if the wiring of input and output is correct.

@ Check if the wire material is not too thin.

@ Check if the output voltage control (V.ADJ) is properly
adjusted.

@ Check if the output current and output wattage dose not

exceed specification.

@ Audible noise can be heard during dymmic-load opera-
tion.

@ Audible noise can be heard when input voltage wave-
form is not sinusoidal wave.

8.Notes

1. Overvoltage Category I
2. Radio Interference Suppression Test is nor performed.

A-440
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ZWS300 Instruction Manual

@ ZWS5-50 Instruction Manual ([ £~ A-427

BEFORE USING THE POWER SUPPLY UNIT

Pay attention to all cautions and warnings before using the unit.
Incorrect usage could lead to an electric shock, damage to the
unit or a fire hazard.

@ Ensure the wiring to input terminal is connected correctly ac-
cording to this instruction manual.

@ This is PC board type power supply. Please hold on the
board side while mounting, and not to touch the component
side. In using for the apparatus, please lift the power supply
with a spacer.

. A WARNING |

@Do not touch the internal components, they may have high
voltage or high temperature. You may get electric shock or
burned.

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

| /A CAUTION |

@ This power supply is primarily designed and manufactured
be used and enclosed in other equipment. Stick the WAR

@ ZWS50AF-150AF Instruction Manual ([ <5~ A-433

to
N-

ING label for users on the system equipment and describe

the notice in the instruction manual.

@ Never operate the unit under over current or shorted condi-

tion for 30 seconds or more which could result in damage
insulation failure. There is no possibility for fire or burning.

Note : CE MARKING |

or

CE Marking, when applied to a product covered by this hand-
book, 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. Specifications

H Input Voltage Range
85 - 132 /170 - 265VAC (47 - 440Hz)

H Operating Temperature

-10°C to +40°C: 100% load, +60°C: 60% load (Convection Cooling)
-10°C to +50°C: 100% load, +70°C: 50% load (Forced air Cooling)

Kl Safety Standards

Approued by UL60950-1, CSA C22.2 No.60950-1,
EN60950-1.
Built to meet DENAN.

A Input Voltage [VAC] and Current (Typ) [A]

MODEL

NPUT ZWS300-3 | ZWS3005 | ZWS300-12 | ZWS300-15 | ZWS300-24 | ZWS300-48
100VAC 5 75
200VAC 3 45

H Nominal Output Voltage[V] and Maximum Output Current[A]

OUTPUT
MODEL 3.3 5 12 15 ” P
ZWS300
Convection cooling 40 40 17 14 9 4.2
ZWS300
Forced air cooling 60 60 27 22 14 6.3

2. Explanation on Terminals

ZWS300
® o L[] l
@ FG
0) b

OO
OO

COMPONENT SIDE

®

O

- All specifications are subject to change without notice.
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@®®Frame Ground (FG) @ Input terminal (N) : Neutral line

Connected to FG terminal of TB1. Please ground to the ap- ® —: - output terminal
paratus with a spacer of conductive material. @ +: + output terminal
(The mounting surface of the spacer should be within

MAX ¢ 6.)

@ Input terminal (FG) : Frame Ground
® Input terminal (L) : Live line with a fuse inside

3. Terminal Connection

Pay attention to the input wiring. If it is connected with wrong terminal, the power supply will be damaged.

ZWS300
EARTH k T ‘

85-132/
170-265VAC

L~
IPUT

COMPONENT SIDE

===t
N I N B |
LOAD

OO
OO

@The output current on one terminal is limited to 30A
Terminal in use (EMUDEN made)
Input side TB1: T6969-A
Output side TB2: T6970-A

4. Mounting Directions (Output Derating According to the Mouting Directions)

The power supply can be mounted on the equipment as the standard mounting (A), and others mounting as (B), (C), (D)and (E).
But mounting (F) is not applicable , because the upper PCB make the heat left inside the power supply .

’7" ﬂl/r\_‘:put
[ Component _ Input \
e Y |}
(B) ©

(A) Standard

(F) Don'tuse

Mounting
Model ZWS300 convection cooling
Mounting
Ta(C) A B C D E
—-10C 100 100 100 100 100
0C 100 100 100 100 100
30C 100 100 100 100 100
40C 100 80 80 80 80
50C 80 60 60 60 60
60°C 60 — — - —
Output Voltage (V) Maximum Output Power (W) .
3.3 132 81 U A B2
: 200 wos 000
12 204 “ ‘m‘ ’T‘ “
15 210 //
24 216 Please make air flow to maintain the heat sink (part A) temperature 85°C or
48 201.6 less. (Operating ambient temperature is 50°C ).
The air flow direction is Air D or @ indicated in the above figure.
Model ZWS300 Forced air cooling Output Voltage (V) Maximum Output Power (W)
Mounting . L 3.3 198
Ta(c) Air flow direction @ or @ 5 300
—10C 100 12 324
0C 100 15 330
25C 100 24 336
40°C 100 48 302.6
50°C 100
60C 70
70C 50

A-442
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5. Functions and Cautions

H Input voltage

ABDEESHHE X, 85~ 132VAC/170 ~ 265VAC (47 ~
440Hz) AHBEMNEAAX T,
Input which is out of specification may cause unit damage.

H Output Voltage Range

V.ADJ trimmer on PCB can adjust the output volume. Out-
put voltage range is within =10% of nominal output volt-
age. Note that over voltage protection (OVP) function may
trigger if the output voltage is increased excessively.

Kl Over Voltage Protection (OVP)

This model is provided with a built-in, handy reset OVP cir-
cuit of output shutdown method. The output will be down
when the output voltage is up to 115 - 135% of the rated.
Once OVP circuit shut the output down, the output can
only be recovered by turning off the input line and re-input
the power after interval time.

The value of OVP is fixed.

A Over Current Protection (OCP)

ZWS300 is provided with a built-in primary side OCP cir-
cuit with automatic recovery.

OCP is workable when the load is over 120% of the rated.
The power supply will automatically recover when the
overload or short conditions are cleared.

Please do not let the unit work under overload or short
conditions over 30 seconds, or the power supply is feared
to be damaged.

H Ripple

The rated maximum ripple value is the test result measur-
ing by the instructed ripple measuring circuit, using JEITA
probe or other equivalent .
If the load cable is too long, please connect a capacitor
(electrolytic film, etc.) to the load terminals to reduce the
ripple on the load terminal.

Load

i

\ Coaxial Cable ]
L 1.5m 50 Q %R Oscilloscope
R :50 Q HWOMHZ
C1:4700pF

C2:22uF
L :150mm(max)

@ In-Rush Current

ZWS300 is provided with a built-in inrush current protect-
ing circuit.

ZWS300 is limited by method using thyristors.

Be care to select the switch and the outside fuse.

- All specifications are subject to change without notice.

Remote Sensing

(1) When not using remote sensing

-S Load

(2) When using remote sensing

Please use twisted-pair wire or shielded wire.

—is -
s -

9 - “
- ils zzé& Load

‘ C

T

L2 a1

Please note ﬂ'ﬁ/

loose connection.

Please note the
loose connection.

B When the function of remote sensing is not used, con-
nect +S terminal to +LS terminal, -S terminal to -LS
terminal by short piece.

B Please wire with removing short peace when you use
the remote sensing.

BUE- e TEERE EFRICEMAR (LD
WadH, AX T 2DEMARLEE) PELETE. €2
CURICERERS AN EEASERERET S LD
HYNETOTHBICETDEFELTTF I,

M The total line voltage drop (+ side line and - side line)
shall be less than 0.3V.

M In case that sensing line is too long, it is necessary to
put a capacitor.

M +LS. —LSiFFAOSHEANZEMWHEILEWTTE L,

El Series Operataion

For series operation, either (A) or (B) is possible. Please
use the output current value less than maximum output
current of the series-connected power supply of whichever
the maimum output current is smaller.

Power +
supply _

(A)

El Parallel Operation

(A) To increase the output current is not possible.

(B) To use as back-up power supply

A-443



ZWS 300

1. Set power supply output voltage higher by the for-
ward voltage drop (Vr) of diode.

2. Adjust the output voltage of each power supply to be
the same.

3. Use within the specifications for output voltage and
output power.

1 Remote ON/OFF Control (Optional)

Remote ON/OFF control function is available as option
with model name followed by "/R". Using this function al-
lows the user to turn the all outputs on and off without
having to turn the AC input on and off. EifR ED I x 7 %
(+R. —R) (. 4 EBEEFIINIC & 2 HIEAETT, It is con-
trolled by the voltage applied to +R and -R. This current is
in the secondary (output) side of the power supply unit. Do
not connect in the primary (input) side. And this circuit is
isolated from the output by a photocoupler.

+R - -R Output
SW ON(More than 4.5V) ON
SW OFF(Less than 0.8V) OFF
S EBEIR | E HIRRIEHE : R
4.5-12.5VDC No need
12.5-24.5VDC 1.5kQ

il Insulation Resistance Test

The insulation resistance value is above 100MQ at

TDK-Lambda

500VDC.
Considering the safety, please set the voltage value of DC
insulation meter before the test, and well discharge the in-
sulation meter after the test.

OUTPUT—FG

A Withstand Voltage Test

ZWS300 is designed to be able to withstand 3kVAC
(10mA) 1minute between input-output, 2kVAC (10mA)
1minute between input-FG, and 500VAC (100mA) 1 min-
ute between output-FG.

Please set the limit current value of the withstand voltage
tester as mentioned above before doing test.

Please elevate the applying voltage gradually, and lower it
gradually, too, when shutdown.

Please do not use a timer in the test.

Because when the test voltage is supplied or shutdown, an
impulse high voltage may be generated which will break
the power supply unit.

INPUT—FG(—)
INPUT—OUTPUT (—)

OUTPUT—FG

6. Mounting Method

Please use the mounting hole as:

ZWS300: 5 holes of ¢ 3.5
and insert the spacer (MAX ¢ 6.0) of height over 8mm to
lift the unit.
The vibration spec is the value taken when the unit is
raised by 8mm spacers.

HEIGHT MORE
THAN 8mm
SPACER

A-444

Please left 5mm space from the surfaces and left 4mm
space from the sides of PCB, especially from the solder
surface, 8mm space is necessary.
If the space is not enough, the specification of insulation
and withstand will not be satisfied.

NO LESS
THAN 4mm

NO LESS

THAN 4mm
NO LESS

THAN 4mm <

NO LESS

NO LESS
THAN 4mm

NO LESS
THAN 8mm

FG should be connected to the earth terminal of the appa-
ratus.
If not, the conducted noise and output noise will increase.

FG
WIRE
AN
. = METAL SPACER
] I

CHASSIS (CONDUCTOR)

- All specifications are subject to change without notice.
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TDK-Lambda

7. Wiring Method

The input line and output load shall be separated and
twisted to improve noise sensitivity.

Noise can be eliminated by attaching a capacitor to the
load terminals.

8. External Fuse Rated Current

When using an outside fuse, please select the fuse capac-
ity as follows. Moreover, please do not use the fast blow
fuse.

Model NO.

Rated current of fuse

ZWS300

15A

9. Repair

In case of damage or repair of this product, please return
to our service center or factory.

10. Before concluding that the unit is at fault:--

@ Check if the rated input voltage is connected.

@ Check if the wiring of input and output are correct.

@ Ensure the input and output connectors are firmly in-
serted and the pressing of the connector pins are ex-
actly fixed.

@ Check if the wiring material is not too thin.

Q@ EHAER) 2 —LERLEBETVWELAD,

@ Ensure that a large capacitor is not connected on the
output side.

Please use within maximum capacitance shown below.

- All specifications are subject to change without notice.

Maximum capacitance

3.3v\ 5v 12v\ 15V‘24V‘48V

ZWS300

15,000 F 30,000 u F

A-445
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