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MFeature M Optional parts
Ideal for distributed power systems Heat sink (refer to page of option parts)
Thin and small size
Built-in overcurrent, overvoltage and thermal protection circuits
Built-in remote ON/OFF
Mounting hole (M3 tapped)
B CE marking

Low Voltage Directive

l Safety agency approvals
UL60950-1, C-UL, EN60950-1

M 5-year warranty
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Power module type

DHNS50A

™
@

(Series name

“ c € *Provid.ing heat sink @single output
c s &= as option @®Output wattage
@A : DC60-160V
ROHS (®0Output voltage
o V’”D”?E% T
g
i
B
MODEL DHS50A05 DHS50A12 DHS50A15 DHS50A24
MAX OUTPUT WATTAGE[W] 50.0 50.4 51.0 50.4
DC OUTPUT 5V 10A 12V 4.2A 15V 3.4A 24V 2.1A
SPECIFICATIONS
MODEL DHS50A05 DHS50A12 DHS50A15 DHS50A24
VOLTAGE[V] DC60 - 160
INPUT CURRENT[A] #1| 0.55A 0.55A 0.55A 0.55A
EFFICIENCY[%] #1| 84.0typ 86.0typ 86.0typ 86.0typ
VOLTAGE[V] 5 12 15 24
CURRENTI[A] 10 4.2 3.4 2.1
LINE REGULATION[mV] 10max 24max 30max 48max
LOAD REGULATION[mV] 10max 24max 30max 48max
0to+100C+2| 80Omax 120max 120max 120max
RIPPLE[mVp-p] 40100C 2| 120max 150max 150max 150max
Oto15%Load2| 160max 240max 240max 240max
0o +00C2| 120max 150max 150max 150max
OUTPUT RIPPLE NOISE[mVp-p] | -40to0C 2| 200max 200max 200max 250max
Oto15%Load 2| 240max 300max 300max 300max
0t0+65C | 50max 120max 150max 240max
TEMPERATURE REGULATION[mV] -
40t0+100C | 100max 240max 300max 480max
DRIFT[mV] #3| 20max 40max 60max 90max
START-UP TIME[ms] 200max (DCIN 110V, lo=100%)
Fixed (TRM pin open), adjustable by external VR or external voltage
OUTPUTVOLTAGE ADJUSTMENT RANGE[V] 4
4.50 - 6.00 10.80 - 13.20 13.50 - 16.50 21.60 - 26.40
OUTPUT VOLTAGE SETTING[V] |4.97 - 5.13 11.91-12.29 14.76 - 15.24 23.62-24.38
OVERCURRENT PROTECTION | Works over 105% of rating and recovers automatically
zrg:lﬂ:g OVERVOLTAGE PROTECTION[V] [ 6.30 - 7.60 13.90 - 17.55 [17.25-21.75 27.60 - 34.80
OTHERS REMOTE SENSING nothing
REMOTE ON/OFF Provided (Negative Logic L : ON, H :OFF)
INPUT-OUTPUT AC3,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
ISOLATION |INPUT-FG AC2,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
OUTPUT-FG AC500V 1minute, Cutoff current = 100mA, DC500V 50MQ min (20£15C)
OPERATING TEMP.HUMID.AND ALTITUDE | -40 to +100°C (On aluminum base plate), 20 - 95%RH (Non condensing) (Refer to DERATING CURVE), 3,000m (10,000 feet) max
ENVIRONMENT STORAGE TEMP.HUMID.AND ALTITUDE | -40 to +100°C, 20 - 95%RH (Non condensing), 9,000m (30,000 feet) max
VIBRATION 10 - 55Hz, 49.0m/s? (5G), 3minutes period, 60minutes each along X, Y and Z axis Complies with IEC61373 Category 1 Class B
IMPACT 196.1m/s? (20G), 11ms, once each along X, Y and Z axis Complies with IEC61373 Category 1 Class B
SAFETY AGENCY APPROVALS UL60950-1, C-UL (CSAB0950-1), EN60950-1
OTHERS CASE SIZE/WEIGHT 58.4 X 12.7 X37.3mm (W XH XD) / 60g max
COOLING METHOD Conduction cooling (e.g. heat radiation from the aluminum base plate to the attached heat sink)

T me dhs indd H-56

%1  Atrated input(DC110V) and rated load.

#2  Ripple and ripple noise is measured by using measuring board. Refer to the manual

#3  Driftis the change in DC output for an eight hour period after a half-hour warm-up at 25°C, with the input voltage held constant at the rated input/output.
*4  Refer to the manual for input range.

H-56
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T me dhs indd H-57

Base Plate(Aluminum) Lot No.
|
| e K
S | S o
Case(PBT) T ! il
3
w0
58.4max 2-$2 x02
(5.0) 48.3+05
4-p1z01 ~VouT o =
~ TRV, ~
o sz @
=S VN WOUT o E| ML=
2 &2
o RC (<]
Q
~ +VIN
N
! N
Name Plate 2-M3

Mounting Hole

Recomending size for processing PCB
(TOP VIEW)

4-¢15

7.62|7.62 5.087.62
[0.3] [0.3][0.2] [0.3]

oo oF-1

2-¢25
48.3 ¢

[1.9]

% Dimensions : —o—
< bimensions : [lnch]

% Div. : 0.2inch

% Tolerance : 0.3

% Weight : 60g or less

% Dimensions in mm.

% Mounting hole screwing torque : 0.49N * m (5.0kgf - cm) max

H-57
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*Providing heat sink (DSeries name

GN s &= c € as option %(S)Iggﬁtw;?t:tge
@A : DC60-160V
ROHS ®Output voltage
./VM =
- oser  vou.
in’ﬁ{{{”’{lyll/,qg////////////i/?l}r/i/h/ 2 /
T
MODEL DHS100A05 DHS100A12 DHS100A15 DHS100A24
MAX OUTPUT WATTAGE[W] 100.0 100.8 100.5 100.8
DC OUTPUT 5V 20A 12V 8.4A 15V 6.7A 24V 4.2A
SPECIFICATIONS
MODEL DHS100A05 DHS100A12 DHS100A15 DHS100A24
VOLTAGE[V] DC60 - 160
INPUT CURRENT[A] # 1.1A 1.1A 1.1A 1.1A
EFFICIENCY[%] #1| 85.0typ 88.0typ 88.0typ 88.0typ
VOLTAGE[V] 5 12 15 24
CURRENTI[A] 20 8.4 6.7 4.2
LINE REGULATION[mV] 10max 24max 30max 48max
LOAD REGULATION[mV] 10max 24max 30max 48max
0to+100C+2| 80Omax 120max 120max 120max
RIPPLE[mVp-p] 4010 0C #2| 120max 150max 150max 150max
Oto15%Load2| 160max 240max 240max 240max
0o +00C2| 120max 150max 150max 150max
OUTPUT RIPPLE NOISE[mVp-p] | -40100C *2| 200max 200max 200max 250max
Oto15%Load 2| 240max 300max 300max 300max
0t0+65C | 50max 120max 150max 240max
TEMPERATURE REGULATION[mV] -
40t0+100C | 100max 240max 300max 480max
DRIFT[mV] #3| 20max 40max 60max 90max
START-UP TIME[ms] 200max (DCIN 110V, lo=100%)
Fixed (TRM pin open), adjustable by external VR or external voltage
OUTPUTVOLTAGE ADJUSTMENT RANGE[V] 4
4.50 - 6.00 10.80 - 13.20 13.50 - 16.50 21.60 - 26.40
OUTPUT VOLTAGE SETTING[V] |4.97 - 5.13 11.91-12.29 14.76 - 15.24 23.62-24.38
OVERCURRENT PROTECTION | Works over 105% of rating and recovers automatically
zrg:lﬂ:g OVERVOLTAGE PROTECTION[V] [ 6.30 - 7.60 13.90 - 17.55 [17.25-21.75 27.60 - 34.80
OTHERS REMOTE SENSING nothing
REMOTE ON/OFF Provided (Negative Logic L : ON, H :OFF)
INPUT-OUTPUT AC3,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
-]Ig ISOLATION |INPUT-FG AC2,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
OUTPUT-FG AC500V 1minute, Cutoff current = 100mA, DC500V 50MQ min (20£15C)
OPERATING TEMP.HUMID.AND ALTITUDE | -40 to +100°C (On aluminum base plate), 20 - 95%RH (Non condensing) (Refer to DERATING CURVE), 3,000m (10,000 feet) max
ENVIRONMENT STORAGE TEMP.HUMID.AND ALTITUDE | -40 to +100°C, 20 - 95%RH (Non condensing), 9,000m (30,000 feet) max
VIBRATION 10 - 55Hz, 49.0m/s? (5G), 3minutes period, 60minutes each along X, Y and Z axis Complies with IEC61373 Category 1 Class B
IMPACT 196.1m/s? (20G), 11ms, once each along X, Y and Z axis Complies with IEC61373 Category 1 Class B
SAFETY AGENCY APPROVALS UL60950-1, C-UL (CSAB0950-1), EN60950-1
CASE SIZE/WEIGHT 58.4 X 12.7 X37.3mm (W XH XD) / 60g max
OTHERS

COOLING METHOD

Conduction cooling (e.g. heat radiation from the aluminum base plate to the attached heat sink)

%1 Atrated input(DC110V) and rated load.

#2  Ripple and ripple noise is measured by using measuring board. Refer to the manual.
#3  Driftis the change in DC output for an eight hour period after a half-hour warm-up at 25°C, with the input voltage held constant at the rated input/output.

#4  Refer to the manual for input range.

H-58

T me dhs indd H-58
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T me dhs indd H-59

Base Plate(Aluminum) Lot No.
|
| e K
S | S o
Case(PBT) T ! il
3
w0
58.4max 2-$2 x02
(5.0) 48.3+05
4-p1z01 ~VouT o =
~ TRV, ~
o sz @
=S VN WOUT o E| ML=
2 &2
o RC (<]
Q
~ +VIN
N
! N
Name Plate 2-M3

Mounting Hole

Recomending size for processing PCB
(TOP VIEW)

4-¢15

7.62|7.62 5.087.62
[0.3] [0.3][0.2] [0.3]

oo oF-1

2-¢25
48.3 ¢

[1.9]

% Dimensions : —o—
< bimensions : [lnch]

% Div. : 0.2inch

% Tolerance : 0.3

% Weight : 60g or less

% Dimensions in mm.

% Mounting hole screwing torque : 0.49N * m (5.0kgf - cm) max

H-59
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Power module type

DHS200A

(Series name

“ c € *Provid.ing heat sink @single output
c s &= as option @®Output wattage
@A : DC60-160V
ROHS ®Output voltage
/ o o]
y. ‘A;;g’,::f“
/ R%./ "
MODEL DHS200A05 DHS200A12 DHS200A15 DHS200A24
MAX OUTPUT WATTAGE[W] 200.0 200.4 201.0 201.6
DC OUTPUT 5V 40A 12V 16.7A 15V 13.4A 24V 8.4A
SPECIFICATIONS
MODEL DHS200A05 DHS200A12 DHS200A15 DHS200A24
VOLTAGE[V] DC60 - 160
INPUT CURRENT[A] #| 2.1A 2.1A 2.1A 2.1A
EFFICIENCY[%] #1| 87.0typ 88.0typ 88.0typ 88.0typ
VOLTAGE[V] 5 12 15 24
CURRENTI[A] 40 16.7 13.4 8.4
LINE REGULATION[mV] 10max 24max 30max 48max
LOAD REGULATION[mV] 10max 24max 30max 48max
0to+100C+2| 80Omax 120max 120max 120max
RIPPLE[mVp-p] 4010 0C #2| 120max 150max 150max 150max
Oto15%Load2| 160max 240max 240max 240max
0o +00C2| 120max 150max 150max 150max
OUTPUT RIPPLE NOISE[mVp-p] | -40100C *2| 200max 200max 200max 250max
Oto15%Load 2| 240max 300max 300max 300max
0t0+65C | 50max 120max 150max 240max
TEMPERATURE REGULATION[mV] -
40t0+100C | 100max 240max 300max 480max
DRIFT[mV] #3| 20max 40max 60max 90max
START-UP TIME[ms] 200max (DCIN 110V, lo=100%)
Fixed (TRM pin open), adjustable by external VR or external voltage
OUTPUTVOLTAGE ADJUSTMENT RANGE[V] 4
3.00 - 6.00 7.20 - 13.20 9.00 - 16.50 14.40 - 26.40
OUTPUT VOLTAGE SETTING[V] |4.97 - 5.13 11.91-12.29 14.76 - 15.24 23.62-24.38
OVERCURRENT PROTECTION | Works over 105% of rating and recovers automatically
zrg:lﬂ:g OVERVOLTAGE PROTECTION[V] [ 6.30 - 7.30 13.90 - 16.35 [17.25-20.25 27.60 - 32.40
OTHERS REMOTE SENSING Provided
REMOTE ON/OFF Provided (Negative Logic L : ON, H :OFF)
INPUT-OUTPUT AC3,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
ISOLATION |INPUT-FG AC2,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
OUTPUT-FG AC500V 1minute, Cutoff current = 100mA, DC500V 50MQ min (20£15C)
OPERATING TEMP.HUMID.AND ALTITUDE | -40 to +100°C (On aluminum base plate), 20 - 95%RH (Non condensing) (Refer to DERATING CURVE), 3,000m (10,000 feet) max
ENVIRONMENT STORAGE TEMP.HUMID.AND ALTITUDE | -40 to +100°C, 20 - 95%RH (Non condensing), 9,000m (30,000 feet) max
VIBRATION 10 - 55Hz, 49.0m/s? (5G), 3minutes period, 60minutes each along X, Y and Z axis Complies with IEC61373 Category 1 Class B
IMPACT 196.1m/s? (20G), 11ms, once each along X, Y and Z axis Complies with IEC61373 Category 1 Class B
SAFETY AGENCY APPROVALS UL60950-1, C-UL (CSAB0950-1), EN60950-1
OTHERS CASE SIZE/WEIGHT 58.4X12.7X61mm (W XH XD) / 100g max
COOLING METHOD Conduction cooling (e.g. heat radiation from the aluminum base plate to the attached heat sink)

T me dhs indd H-60

%1  Atrated input(DC110V) and rated load.

#2  Ripple and ripple noise is measured by using measuring board. Refer to the manual.

#3  Driftis the change in DC output for an eight hour period after a half-hour warm-up at 25°C, with the input voltage held constant at the rated input/output.
*4  Refer to the manual for input range.

H-60
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T me dhs indd H-61

Case(PB

—
~
N
e
~
o
—

Base Plate(Aluminum) Lot No.
< N
=] o o
) T ‘ 1 m
%
2
w
58.4 max
(5.0) 48.3 05 2:92:x02
|
6-¢ 101 @9 T @?L
i ! E_ -vouT ©
N | e ‘ L S
o |s 3 !
i i é o
q ™~
RC |- ¢ f—f—{‘ffff S TRM Sz o
~
| 9 | ol
VN | @ S
- ! 1 e
© | +vour '_*
| (5]
@ | D)
— =
Name Plate =
4-M3
Mounting Hole

Recomending size for processing PCB

(TOP VIEW)
6-415
2-¢25
Pany
\V
I B B A =)
e B
e e B By e 1S
‘ gg oz
glg 7%
—F 4ttt 1ot ; E
1 — T | Sto.
s
& gs
B
4-$3.5
48.3

[1.9]

s Dimensions : ~™M
< Dimensions : [inch]

% Div. : 0.2inch

% Tolerance : £0.3

3% Weight : 100g or less

% Dimensions in mm.

% Mounting hole screwing torque : 0.49N * m (5.0kgf - cm) max

H-61

2010/04/12 10:56:07

i




5

DH S 50 B 05

® @ ® ® ®

CO$EL

Power module type

DHNS50B

(Series name

“ c € *Provid.ing heat sink @single output
c s &= as option ®Output wattage
@B : DC200-400V
ROHS ®Output voltage
MODEL DHS50B03 DHS50B05 DHS50B12 DHS50B15 DHS50B24 DHS50B28
MAX OUTPUT WATTAGE[W] 33.0 50.0 50.4 51.0 50.4 50.4
DC OUTPUT 3.3V 10A 5V 10A 12V 4.2A 15V 3.4A 24V 2.1A 28V 1.8A
SPECIFICATIONS
MODEL DHS50B03 DHS50B05 DHS50B12 DHS50B15 DHS50B24 DHS50B28
VOLTAGE[V] DC200 - 400
INPUT CURRENT[A] #1] 0.15A 0.22A 0.22A 0.22A 0.22A 0.22A
EFFICIENCY[%] #1| 77.0typ 80.0typ 83.0typ 83.0typ 83.0typ 82.0typ
VOLTAGE[V] 3.3 5) 12 15 24 28
CURRENT[A] 10 10 4.2 3.4 2.1 1.8
LINE REGULATION[mV] 10max 10max 24max 30max 48max 56max
LOAD REGULATION[mV] 10max 10max 24max 30max 48max 56max
0to+100C+2| 80Omax 80max 120max 120max 120max 120max
RIPPLE[mVp-p] 40100C 2| 120max 120max 150max 150max 150max 150max
Oto15%Load2| 160mMax 160max 240max 240max 240max 240max
0t0+100C+2| 120max 120max 150max 150max 150max 150max
OUTPUT RIPPLE NOISE[mVp-p] | -40t00C #2| 200max 200max 200max 200max 250max 250max
Oto15%Load2| 240max 240max 300max 300max 300max 300max
0t0+65C | 35max 50max 120max 150max 240max 280max
TEMPERATURE REGULATION[mV] -
-40t0+100C | 66max 100max 240max 300max 480max 560max
DRIFT[mV] #3| 16mMax 20max 40max 60max 90max 90max
START-UP TIME[ms] 200max (DCIN 280V, lo=100%)
Fixed (TRM pin open), adjustable by external VR or external voltage
OUTPUTVOLTAGE ADJUSTMENT RANGE[V] 4
2.97 -3.96 4.50 - 6.00 10.80 - 13.20 13.50 - 16.50 21.60 - 26.40 25.20 - 30.80
OUTPUT VOLTAGE SETTING[V] |3.30 - 3.40 497 -5.13 11.91-12.29 14.76 - 15.24 23.62 - 24.38 27.56 - 28.44
OVERCURRENT PROTECTION | Works over 105% of rating and recovers automatically
zrglﬁﬂ:g OVERVOLTAGE PROTECTION[V] [ 4.20 - 5.70 |6.30-7.60 [13.00-17.55 [17.25-21.75  [27.60-34.80  |32.20 - 40.60
OTHERS REMOTE SENSING None
REMOTE ON/OFF Provided (Negative Logic L : ON, H :OFF)
INPUT-OUTPUT AC3,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
-]Ig ISOLATION |INPUT-FG AC2,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
OUTPUT-FG AC500V 1minute, Cutoff current = 100mA, DC500V 50MQ min (20£15C)
OPERATING TEMP.HUMID.AND ALTITUDE | -40 to +100°C (On aluminum base plate), 20 - 95%RH (Non condensing) (Refer to DERATING CURVE), 3,000m (10,000 feet) max
ENVIRONMENT STORAGE TEMP.HUMID.AND ALTITUDE | -40 to +100°C, 20 - 95%RH (Non condensing), 9,000m (30,000 feet) max
VIBRATION 10 - 55Hz, 49.0m/s? (5G), 3minutes period, 60minutes each along X, Y and Z axis
IMPACT 196.1m/s? (20G), 11ms, once each along X, Y and Z axis
SAFETY AGENCY APPROVALS UL60950-1, C-UL, EN60950-1
OTHERS CASE SIZE/WEIGHT 58.4 X 12.7 X37.3mm (W XH XD) / 60g max
COOLING METHOD Conduction cooling (e.g. heat radiation from the aluminum base plate to the attached heat sink)

T me dhs indd H-62

%1  Atrated input(DC280V) and rated load.

#2  Ripple and ripple noise is measured by using measuring board. Refer to the manual

#3  Driftis the change in DC output for an eight hour period after a half-hour warm-up at 25°C, with the input voltage held constant at the rated input/output.
*4  Refer to the manual for input range.

H-62
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T me dhs indd H-63

Base Plate(Aluminum) Lot No.
|
| e K
S | S o
Case(PBT) T ! il
3
w0
58.4max 2-$2 x02
(5.0) 48.3+05
4-p1z01 ~VouT o =
~ TRV, ~
o sz @
=S VN WOUT o E| ML=
2 &2
o RC (<]
Q
~ +VIN
N
! N
Name Plate 2-M3

Mounting Hole

Recomending size for processing PCB
(TOP VIEW)

4-¢15

7.62|7.62 5.087.62
[0.3] [0.3][0.2] [0.3]

oo oF-1

2-¢25
48.3 ¢

[1.9]

% Dimensions : —o—
< bimensions : [lnch]

% Div. : 0.2inch

% Tolerance : 0.3

% Weight : 60g or less

% Dimensions in mm.

% Mounting hole screwing torque : 0.49N * m (5.0kgf - cm) max

H-63
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Power module type

DHN100B

(Series name

“ c € *Provid.ing heat sink @single output
c s &= as option @®Output wattage
@B : DC200-400V
ROHS ®Output voltage
// —
Jﬁ%ﬁi Ny
it L] & T
MODEL DHS100B03 DHS100B05 DHS100B12 DHS100B15 DHS100B24 DHS100B28
MAX OUTPUT WATTAGE[W] 66.0 100.0 100.8 100.5 100.8 100.8
DC OUTPUT 3.3V 20A 5V 20A 12V 8.4A 15V 6.7A 24V 4.2A 28V 3.6A
SPECIFICATIONS
MODEL DHS100B03 DHS100B05 DHS100B12 DHS100B15 DHS100B24 DHS100B28
VOLTAGE[V] DC200 - 400
INPUT CURRENT[A] #1| 0.30A 0.44A 0.42A 0.42A 0.42A 0.42A
EFFICIENCY[%] #1179.0typ 82.0typ 85.0typ 86.0typ 86.0typ 86.0typ
VOLTAGE[V] 3.3 5) 12 15 24 28
CURRENT[A] 20 20 8.4 6.7 4.2 3.6
LINE REGULATION[mV] 10max 10max 24max 30max 48max 56max
LOAD REGULATION[mV] 10max 10max 24max 30max 48max 56max
0to+100C+2| 8B0Omax 80max 120max 120max 120max 120max
RIPPLE[mVp-p] 4010 0C #2| 120max 120max 150max 150max 150max 150max
Oto15%Load2| 160max 160max 240max 240max 240max 240max
0t0+100C+2| 120max 120max 150max 150max 150max 150max
OUTPUT RIPPLE NOISE[mVp-p] | -40t00C *2 | 200max 200max 200max 200max 250max 250max
Oto15%Load2| 240max 240max 300max 300max 300max 300max
010+65C | 35max 50max 120max 150max 240max 280max
TEMPERATURE REGULATION[mV] -
-40t0+100C | 66max 100max 240max 300max 480max 560max
DRIFT[mV] #3| 16mMax 20max 40max 60max 90max 90max
START-UP TIME[ms] 200max (DCIN 280V, lo=100%)
Fixed (TRM pin open), adjustable by external VR or external voltage
OUTPUTVOLTAGE ADJUSTMENT RANGE[V] 4
2.97 -3.96 4.50 - 6.00 10.80 - 13.20 13.50 - 16.50 21.60 - 26.40 25.20 - 30.80
OUTPUT VOLTAGE SETTING[V] |3.30 - 3.40 497 -5.13 11.91-12.29 14.76 - 15.24 23.62 - 24.38 27.56 - 28.44
OVERCURRENT PROTECTION | Works over 105% of rating and recovers automatically
Erglﬁﬂ:g OVERVOLTAGE PROTECTION[V] [ 4.20 - 5.70 |6.30-7.60 [13.00-17.55 [17.25-21.75  [27.60-34.80  |32.20 - 40.60
OTHERS REMOTE SENSING None
REMOTE ON/OFF Provided (Negative Logic L : ON, H :OFF)
INPUT-OUTPUT AC3,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
ISOLATION |INPUT-FG AC2,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
OUTPUT-FG AC500V 1minute, Cutoff current = 100mA, DC500V 50MQ min (20£15C)
OPERATING TEMP.HUMID.AND ALTITUDE | -40 to +100°C (On aluminum base plate), 20 - 95%RH (Non condensing) (Refer to DERATING CURVE), 3,000m (10,000 feet) max
ENVIRONMENT STORAGE TEMP.HUMID.AND ALTITUDE | -40 to +100°C, 20 - 95%RH (Non condensing), 9,000m (30,000 feet) max
VIBRATION 10 - 55Hz, 49.0m/s? (5G), 3minutes period, 60minutes each along X, Y and Z axis
IMPACT 196.1m/s? (20G), 11ms, once each along X, Y and Z axis
SAFETY AGENCY APPROVALS UL60950-1, C-UL, EN60950-1
OTHERS CASE SIZE/WEIGHT 58.4 X 12.7 X37.3mm (W XH XD) / 60g max
COOLING METHOD Conduction cooling (e.g. heat radiation from the aluminum base plate to the attached heat sink)

T me dhs indd H-64

%1  Atrated input(DC280V) and rated load.

#2  Ripple and ripple noise is measured by using measuring board. Refer to the manual.

#3  Driftis the change in DC output for an eight hour period after a half-hour warm-up at 25°C, with the input voltage held constant at the rated input/output.
*4  Refer to the manual for input range.

H-64
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T me dhs indd H-65

Base Plate(Aluminum) Lot No.
|
| e K
S | S o
Case(PBT) T ! il
3
w0
58.4max 2-$2 x02
(5.0) 48.3+05
4-p1z01 ~VouT o =
~ TRV, ~
o sz @
=S VN WOUT o E| ML=
2 &2
o RC (<]
Q
~ +VIN
N
! N
Name Plate 2-M3

Mounting Hole

Recomending size for processing PCB
(TOP VIEW)

4-¢15

7.62|7.62 5.087.62
[0.3] [0.3][0.2] [0.3]

oo oF-1

2-¢25
48.3 ¢

[1.9]

% Dimensions : —o—
< bimensions : [lnch]

% Div. : 0.2inch

% Tolerance : 0.3

% Weight : 60g or less

% Dimensions in mm.

% Mounting hole screwing torque : 0.49N * m (5.0kgf - cm) max
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DHN250B

5

DH S 250 B 05

® @ ® ® ®

*Providing heat sink (DSeries name

GN s &= c € as option %(S)Iggﬁtwgt)t:tge
o @B : DC200-400V
ROHS @ ——— ®Output voltage
/ .i:ygég;g;; =
.WI/AWA;Ilmy;V,
R
MODEL DHS250B03 | DHS250B05 | DHS250B07 | DHS250B12 | DHS250B15 | DHS250B24 | DHS250B28 | DHS250B48
MAX OUTPUT WATTAGE[W] 165.0 250.0 247.5 252.0 247.5 252.0 252.0 249.6
DC OUTPUT 3.3V 50A 5V 50A 7.5V 33A 12V 21A 15V 16.5A |24V 10.5A |28V 9.0A 48V 5.2A
SPECIFICATIONS
MODEL DHS250B03 | DHS250B05 | DHS250B07 | DHS250B12 | DHS250B15 | DHS250B24 | DHS250B28 | DHS250B48
VOLTAGE[V] DC200 - 400
INPUT CURRENT[A] #1| 0.67A 1.0A 1.0A 1.0A 1.0A 1.0A 1.0A 1.0A
EFFICIENCY[%] #1| 88.0typ 90.0typ 88.0typ 88.0typ 88.0typ 88.0typ 88.0typ 89.0typ
VOLTAGE[V] 3.3 5 7.5 12 15 24 28 48
CURRENTI[A] 50 50 33 21 16.5 10.5 9.0 5.2
LINE REGULATION[mV] 10max 10max 20max 24max 30max 48max 56max 96max
LOAD REGULATION[mV] 10max 10max 20max 24max 30max 48max 56max 96max
0to+100C+2| 8B0Omax 80max 100max 120max 120max 120max 120max 200max
RIPPLE[mVp-p] 4010 0C #2| 120max 120max 130max 150max 150max 150max 150max 250max
Oto15%Load2| 160max 160max 200max 240max 240max 240max 240max 400max
0t0+100C+2| 120max 120max 130max 150max 150max 150max 150max 250max
OUTPUT RIPPLE NOISE[mVp-p] | -40t00C *2 | 200max 200max 200max 200max 200max 250max 250max 400max
Oto15%Load2| 240max 240max 260max 300max 300max 300max 300max 500max
010+65C | 35max 50max 70max 120max 150max 240max 280max 480max
TEMPERATURE REGULATION[mV] -
-40t0+100C | 66max 100max 140max 240max 300max 480max 560max 960max
DRIFT[mV] #3| 16mMax 20max 30max 40max 60max 90max 90max 180max
START-UP TIME[ms] 200max (DCIN 280V, lo=100%)
Fixed (TRM pin open), adjustable by external VR or external voltage
OUTPUTVOLTAGE ADJUSTMENT RANGE[V] 4
1.98-396 |[3.00-6.00 |4.50-8.25 |7.20-13.20 9.00 - 16.50 14.40-26.40 |16.80-30.80 | 28.80-52.80
OUTPUT VOLTAGE SETTING[V] |3.30-3.40 [4.97-5.13 |7.43-7.67 |1191-1229 |[1476-1524 |23.62-24.38 |27.56-28.44 |47.24-48.76
OVERCURRENT PROTECTION | Works over 105% of rating and recovers automatically
Erglﬁﬂ:g OVERVOLTAGE PROTECTION[V] [4.20 - 4.85 [6.30-7.30 [870-1020 [13.90-1635 [17.05-20.25 [27.60-32.40 [32.20-37.80 [55.20-64.80
OTHERS REMOTE SENSING Provided
REMOTE ON/OFF Provided (Negative Logic L : ON, H :OFF)
INPUT-OUTPUT AC3,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
-]Ig ISOLATION |INPUT-FG AC2,000V 1minute, Cutoff current = 10mA, DC500V 50MQ min (20+15C)
OUTPUT-FG AC500V 1minute, Cutoff current = 100mA, DC500V 50MQ min (20£15C)
OPERATING TEMP.HUMID.AND ALTITUDE | -40 to +100°C (On aluminum base plate), 20 - 95%RH (Non condensing) (Refer to DERATING CURVE), 3,000m (10,000 feet) max
ENVIRONMENT STORAGE TEMP.HUMID.AND ALTITUDE | -40 to +100°C, 20 - 95%RH (Non condensing), 9,000m (30,000 feet) max
VIBRATION 10 - 55Hz, 49.0m/s? (5G), 3minutes period, 60minutes each along X, Y and Z axis
IMPACT 196.1m/s? (20G), 11ms, once each along X, Y and Z axis
SAFETY AGENCY APPROVALS UL60950-1, C-UL, EN60950-1
OTHERS CASE SIZE/WEIGHT 58.4X12.7 X61mm (W XH XD) / 100g max
COOLING METHOD Conduction cooling (e.g. heat radiation from the aluminum base plate to the attached heat sink)

T me dhs indd H-66

%1  Atrated input(DC280V) and rated load.

#2  Ripple and ripple noise is measured by using measuring board. Refer to the manual.

#3  Driftis the change in DC output for an eight hour period after a half-hour warm-up at 25°C, with the input voltage held constant at the rated input/output.
*4  Refer to the manual for input range.
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Case(PB

—
~
N
e
~
o
—

Base Plate(Aluminum) Lot No.
< N
=] o o
) T ‘ 1 m
%
2
w
58.4 max
(5.0) 48.3 05 2:92:x02
|
6-¢ 101 @9 T @?L
i ! E_ -vouT ©
N | e ‘ L S
o |s 3 !
i i é o
q ™~
RC |- ¢ f—f—{‘ffff S TRM Sz o
~
| 9 | ol
VN | @ S
- ! 1 e
© | +vour '_*
| (5]
@ | D)
— =
Name Plate =
4-M3
Mounting Hole

Recomending size for processing PCB

(TOP VIEW)
6-415
2-¢25
Pany
\V
I B B A =)
e B
e e B By e 1S
‘ gg oz
glg 7%
—F 4ttt 1ot ; E
1 — T | Sto.
s
& gs
B
4-$3.5
48.3

[1.9]

s Dimensions : ~™M
< Dimensions : [inch]

% Div. : 0.2inch

% Tolerance : £0.3

3% Weight : 100g or less

% Dimensions in mm.

% Mounting hole screwing torque : 0.49N * m (5.0kgf - cm) max
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Basic Characteristics Data

Model Circuit method ﬁgétfgrigg clunrpr)g;[mt ingjltt?gse P_CB/ Patterr.1 ope'srgtriigﬁ/gggﬁgglility
[kHz] [A] Material 1084 | Sillea” | operation | operation

B:gggg Forward converter 470 *1 - Aluminum Yes Yes %9

g:g}ggg\ Forward converter 470 *1 - Aluminum Yes Yes %2

B:ggggg\ Forward converter 360 *1 - Aluminum Yes Yes %2

%1 Refer to Specification.
#2 Refer to Instruction Manual.

H-68
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Pin Connection

Connection for Standard Use

Wiring Input/Output Pin
3.1 Wiring input pin -
3.2  Wiring output pin -—-- -
Function
41 Overcurrent protection --------------=r-mmommmroe e
4.2  Overvoltage protection -----------------r--mmmmmmmomme e
4.3  Thermal protection --------------m-mmmmmmo e
Y IR € 1 Ot L) N O o i iy
4.5 Remote sensing —---- ot
4.6  Adjustable voltage range -
4.7  Withstanding Voltage / Isolation Voltage --—----------------------mmmommoome oo

Series and Parallel Operation
5.1 Series operation ------rere e
5.2 Redundancy operation -——------ore e

Implementation - Mounting Method
6.1 Mounting method ------------ e
6.2  Stress onto the ping -~----------mmmmmer e
6.3  Cleaning ----------mrmmm s
6.4  Soldering temperature -----------rsmreeee e
6.5 Derating -
6.6  Heat sink(Optional parts) ----------------mmmmrmmmme e

Instruction Manual | CO$EL
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1 Pin Connection

®DHS50/100
© o | ®-vout
o |®TRM
VIN®| o o | @+VouT
RC®| o
+WIND| o @
2-FG
®DHS200/250
O |®-VOouT
VIN®| o
o |(M-S
RC®| o o |@®TRM
o ®+S
+VIND| o
O |@®+VvouT
4-FG
Fig.1.1 Pin Connection (bottom view)
Table 1.1 Pin Connection and function
No. Pin Connection Function
DHS50/100 DHS200/250
©) 1 | +VIN +DC input
@) @ |RC Remote ON/OFF
® @ | -VIN -DC input
® @ | +vouT +DC output
— ® | +S +Remote sensing
® ® | TRM Adjustment of output voltage
— @ |-S -Remote sensing
® -VOouUT -DC output
— — Mounting hole | Mounting hole

s

Pin Connection

DHS50/100| DHS200/250

Reference

2 Connection for
Standard Use

HMin order to use the power supply, it is necessary to wire as shown
in Fig.2.1.
Reference: 3 "Wiring Input/Output Pin”
6.5 "Derating”

W Short the following pins to turn on the power module.
-VIN®RC, +VOUT&+S, and -VOUTE-S (DHS200/250)
Reference: 4.4  "Remote ON/OFF”
4.5 “Remote sensing”

B The DBS Series handles only the DC input.
Avoid applying AC input directly.
It will damage the power supply.

BOperate with the conduction cooling(e.g. heat radiation from the
aluminum base plate to the attached heat sink).

[ Reference: 6.5  "Derating” ]
+S¢
Fuse Cin

—ono— +VIN +VOUT
DC Noise mz+Co

input filter VIN  VOUT

»RC FG  -Sgq

Cy

Cin : External capacitor on the input side
Co : External capacitor on the output side
Cy : Primary decoupling capacitor
+8, -S : DHS200/250
Fig.2.1 Connection for Standard Use

3 Wiring Input/Output Pin

3.1 Wiring input pin
(1) External fuse

MFuse is not built-in on input side. In order to protect the unit, install
the normal blow type fuse on input side.
EWhen the input voltage from a front end unit is supplied to multiple

0) @ | +VIN 3.1 Wiring input pin units, install the normal blow type fuse in each unit.

@ @ | RC 4.4 Remote ON/OFF Table 3.1 Recommended fuses (Normal-blow type)

® ® |-VIN 3.1 Wiring input pin Model DHS50A/DHS100A DHS200A

®@ @ | +vout 3.2 Wiring output pin Rated current 3.15A 5A

— ® |[+S 4.5 Remote sensing Model DHS50B/DHS100B DHS250B

® ® | TRM 4.6 Adjustable voltage range Rated current 1.6A 3.15A

—_ | @ IS 4.5 Remote sensing (2) Noise filter/Decoupling capacitor

® -VOUT 3.2 Wiring output pin

— — | Mounting hole | 6.1 "Mounting hole" Minstall an external noise filter and a decoupling capacitor Cy for
low line-noise and for stable operation of the power supply.

Minstall a correspondence filter, if a noise standard meeting is re-
quired or if the surge voltage may be applied to the unit.
H-70
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HMinstall a primary decoupling capacitor Cv, with more than 470pF,
near the input pins(within 50mm from the pins).

HWWhen the total capacitance of the primary decoupling capacitor is
more than 8800pF, the nominal value in the specification may not
be met by the Hi-Pot test between input and output.

In this case, it is that a capacitor should be installed between out-
put and FG.

(3) External capacitor on the Input side.

HMinstall an external capacitor Cin between +VIN and -VIN input pins
for low line-noise and for stable operation of the power supply.
DHS50A/100A . more than 22,F
DHS200A : more than 474F
DHS50B/100B/250B : more than 0.1,F
HEWhen the line impedance is high or the input voltage rise quickly
at start-up(less than 10us), install a capacitor Cin between +VIN
and -VIN input pins(within 50mm from pins).
DHS50B/100B : more than 104F
{ DHS250B : more than 22,4F

(4) Input voltage range/Input current range

HThe specification of input ripple voltage is shown as below.
[ Ripple voltage DHS50A/100A/200A : less than 10Vp-p
DHS50B/100B/250B : less than 20Vp-p

EMake sure that the voltage fluctuation, including the ripple voltage,
will not exceed the input voltage range.

BUse a front end unit with enough power, considering the start-up
current Ip of this unit.

(0]
= 2
= g
N . [0)
8 Ripple >
3 voltage| 3
> >
= =
3 3
Qo
£ e

time —t

Fig.3.1 Input voltage ripple

Input voltage range

Ip

\

Input current [A]

v

Input voltage [V]
Fig.3.2 Input current characteristics

(5) Operation with AC input

B The DHS series handles only for the DC input.
A front end unit(AC/DC unit) is required when the DHS series is
operated with AC input.

(6) Reverse input voltage protection

BAvoid the reverse polarity input voltage. It will break the power
supply.
It is possible to protect the unit from the reverse input voltage by
installing an external diode.

o

DC
L]
YES T DHS Load
AC
NO (E DHS Load
AC
AC | ]
YES (NZ nc || DHS Load

Fig.3.3 Use with AC input
(a) (b)

W +VIN +VIN
DC IN TIM 4 DCIN
[— -VIN -VIN

Fig.3.4 Reverse input voltage protection

3.2 Wiring output pin

Hinstall an external capacitor Co between +VOUT and -VOUT pins
for stable operation of the power supply.

Recommended capacitance of Co is shown in Table 3.2.

W Select the high frequency type capacitor. Output ripple and start-
up waveform may be influenced by ESR ESL of the capacitor and
the wiring impedance.

Hinstall a capacitor Co near the output pins(within 50mm from the
pins).

Table 3.2 Recommended capacitance Co [uF]

Model Temparature of Base plate

—— Tbp=0~+100°C | Tbp=-40~+100°C
Output voltage (V)\ | pHs50/100 | DHS200/250 | DHS50/100 | DHS200/250
3.3 2200 2200 | 2200X3 | 2200X3

5 2200 2200 | 2200X3 | 2200X3

75 - 2200 - 2200 X3

12 470 1000 | 470X3 | 1000 X3

15 470 1000 | 470X3 | 1000 X3

24 220 470 | 220X3 | 470X3

28 220 470 | 220X3 | 470X3

48 - 330 - 330X 3

B The specified ripple and ripple noise are measured by the method

introduced in Fig. 3.5.
100mm

Measuring board

FG +S

+VIN +VOUT

DC

Co —_—|Cs
input RC

WIN  -VOUT £

Oscilloscope F%T 1.5m50Q -

BW:100MHz 1= R (Coaxial Cable
3 C 3 R=50Q
L -6—] C=0.014F [+3, -5 : DHS200/250
Ci:3.3 - 15V 104F
24 - 28V 4.TUF
48V 220F

Fig.3.5 Method of Measuring Output Ripple and Ripple Noise
H-71
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4 Function

4.1 Overcurrent protection

BOver Current Protection (OCP) is built in and works at 105% of
the rated current or higher. However, use in an over current situa-
tion must be avoided whenever possible. The output voltage of the
power module will recover automatically if the fault causing over
current is corrected.

When the output voltage drops after OCP works, the power mod-
ule enters a "hiccup mode” where it repeatedly turns on and off at
a certain frequency.

4.2 Overvoltage protection

HOver Voltage Protection (OVP) is built in. When OVP works, out-

put voltage can be recovered by shutting down DC input for at
least one second or by turning off the remote control switch for
one second without shutting down the DC input. The recovery
time varies according to input voltage and input capacitance.
Remarks:
Note that devices inside the power module may fail when a volt-
age greater than the rated output voltage is applied from an exter-
nal power supply to the output terminal of the power module. This
could happen in in-coming inspections that include OVP function
test or when voltage is applied from the load circuit. OVP can be
tested by using the TRM terminal. Consult us for details.

4.3 Thermal protection

BOver Temperature Protection (OTP) is built in. If the base plate
temperature exceeds 100°C, OTP will work, causing the output
voltage to drop. Output voltage can be recovered by shutting
down DC input for at least one second or by turning RC off for one
second without shutting down the DC input.

4.4 Remote ON/OFF

HThe remote ON/OFF function is incorporated in the input circuit
and operated with RC and -VIN.

Table 4.1 Remote ON/OFF Specifications

ON/OFF logic Between RC and -VIN Output voltage
Negative L level(0 - 1.2V) or short ON
9 H level(3.5 - 7.0V) or open OFF

BWhen RC is at low level, a current of 0.5mA typ will flow out.
When Vcc is used, keep it within the following rage:
35=VCC =7V
When remote ON/OFF is not used, short RC and -VIN.

H-72

Vce
RC @
’:E‘ ”” % ’ = RC ©
-VIN & VIN®
Opto coupler Transistor
T i
\
-VIN @ VIN
IC Relay

Fig. 4.1 RC Connection Example
O®DHS200, DHS250

4.5 Remote sensing

(1) When Remote Sensing is Not Used

DHS200 +S
DHS250 HVOUT Z%*.
Co Load
-VOouT
-S

Short at pin root

Fig. 4.2 When Remote Sensing is Not Used (DHS200/250)

EWhen remote sensing is not used, make sure +VOUT and +S are
shorted, and that -VOUT and -S are shorted as well.

HKeep the patterns between +S and +VOUT and between -S and
-VOUT as short as possible. Avoid a looping pattern. If noise en-
ters the loop, the operation of the power module will become un-
stable.

(2) When Remote Sensing is Used

Wire as close as possible
/\%
J

Zéz *co Load

DHS200 +g

DHS250
+VOUT
-VOuT

-S

Fig. 4.3 When Remote Sensing is Used (DHS200/250)

BUsing remote sensing with long wires may cause output voltage to
become unstable. Consult us if long sensing wiring is necessary.
M Sensing patterns or wires should be as short as possible. If wires

are used, use either twisted-pair or shielded wires.

BMUse wide PCB patterns or thick wires between the power module
and the load. Line drop should be kept less than 0.3V. Make sure
output voltage from the power module stays within the specified
range.

MIf the sensing patterns are shorted by mistake, a large current may
flow and damage the pattern. This can be prevented by installing
fuses or resistors close to the load.

As wiring or load impedance may generate oscillation or large
fluctuations in output voltage, make sure enough evaluation is
given in advance.
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i



T me dhsl indd H-73

5 i

CO$EL | Instruction Manual

4.6 Adjustable voltage range

HOutput voltage between +VOUT and -VOUT can be adjusted by
connecting external resistors to TRM.

HEWhen the output voltage adjustment is not used, open the TRM
pin respectively.

EWhen the output voltage adjustment is used, note that the over-
voltage protection circuit operates when the output voltage sets
too high.

HThe wiring to the potentiometer should be as short as possible.

As the ambient temperature fluctuation characteristics deteriorates
depending on the types of resistors and potentiometers used,
please use resistors and potentiometers of the following specifica-
tions:

Resistors:-«+---+-- Metal film type, coefficient less than +100ppm/C
Potentiometers --- Cermet type, coefficient less than =300ppm/C
EWhen the input voltage is 60 - 66VDC or 200 - 250VDC, the out-

put voltage adjustment range becomes as shown in fig . 4.4.

Table 4.2 Recommended Values of External Resistors (DHS50, DHS100)

Output Adjustable Range
No. VOUT 5% VOUT£10%
Voltage R1 R2 R1 R2
1 3.3V 5.1kQ 3.3kQ
2 5V 12k Q 8.2k Q
3 12V 15k Q 10k Q
4 15V 22kQ 3.3kQ 15k Q 2.2kQ
5 24V 39kQ 27kQ
6 28V 47kQ 33kQ

®DHS200, DHS250

(1) Output voltage adjusting

EOutput voltage can be adjusted by connecting an external potenti-
ometer (VR1) and resistors (R1 and R2) as shown in Fig. 4.6.
Output voltage will increase if the resistance between (1) and () is
reduced by turning the potentiometer clockwise.
Recommended values for external components are shown in
Table 4.3.

5V 5V
120 ----- Z: 200 Consult us if the power module is used in a different configuration.
8 w 2 |
110[----- S 2110~~~ - DHS200 arvout
S & ! DHS250 =
5 | §100 - | raD ] R1
£ 60--- : £E T | Control Amp. of 3KQZ 2.495V = | 10)
3 A ! 3 60— ‘ rated voltage , ITRM @ L VR1
ko] ™~ 1 k=] |
< 0 | ) < 0 | | RB RC ; R2 5kQ
0 60 66 0 60 66 ‘ BKQ% 100 Is ®
Input voltage [V] Input voltage [V] p
DHS50A, DHS100A DHS200A 7 -VOUT
3.3 5V Fig. 4.6 Connecting External Parts (DHS250)
120 — 120
% ! % Table 4.3 Recommended Values of External Resistors (DHS250)
110 g 110 -
‘8“’ : g’ Output Adjustable Range
= ! = No. VOUT £5% VOUT£10%
€100 ! €100 Voltage
g ‘ g 9 R1 R2 R1 R2
g 901 : Z 60 1 33V | 24kQ 2.4kQ
< O’V } ! 2 0 2 5V 5.6kQ 5.6kQ
0 200 250 0 200 250 3 7.5V 10kQ 10kQ
Input voltage [V] Input voltage [V] 4 12V 18kQ 18kQ
DHS50B, DHS100B DHS250B .
5 15V 24k Q 12k 24kQ 8.2kQ
Fig. 4.4 Output Voltage Adjustment Range 6 24V 43kQ 43kQ
7 28V 47k Q 47k Q2
®DHSS50, DHS100 8 48V | 91kQ 91kQ

HTo increase the output voltage, turn the potentiometer clockwise
and connect in such a way that the resistance value between 2
and (® becomes small.

To decrease the output voltage, turn the potentiometer counter-
clockwise.

Output
e External Resistor
R1
DHS50 @©
TRM (—=—= External VR1 | Load
DHS100 @ ®5kQ

External Resistor
R2

-Vout

Fig. 4.5 Connecting External Devices (DHS50, DHS100)

E 3 2010/04/20 14:36:04 F

(2) Output voltage decreasing
HBy connecting the external resistor (RD), output voltage becomes

adjustable to decrease. m]m

The external resistor (RD) is calculated the following equation.

Voo
1.51X Vo ~ 0.01

RD=———— [kQ
0= Yoo el
’ Vor

DHS200 +VOUT

DHS250 +S Vor :Rated output voltage[V]

Vob :Output voltage needed to set up[V]

Fig. 4.7 Connection for output voltage decreasing (DHS200/250)
H-73
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(3) Output voltage increasing
HBy connecting the external resistor (RU), output voltage becomes
adjustable to increase.
The external resistor (RU) is calculated the following equation.
Vor
voR _1.51)x % +0.01
V

ou
Vor = 1.0

3.0X

RU=

DHS200 +VOUT
DHS250 +S

RU  ver :Rated output voltage [V]

Vou :Output voltage needed to set up [V]
Vrer :Refarence voltage [V]
Vier=2.495 [V]

Fig. 4.8 Connection for output voltage increasing (DHS200/250)

4.7 Withstanding Voltage / Isolation Voltage

HEWhen testing the withstanding voltage, make sure the voltage is
increased gradually. When turning off, reduce the voltage gradual-
ly by using the dial of the hi-pot tester. Do not use a voltage tester
with a timer as it may generate voltage several times as large as
the applied voltage.

5 Series and Parallel
Operation

5.1 Series operation

W Series operation is available by connecting the outputs of two or
more power supplies, as shown below. Output current in series
connection should be lower than the lowest rated current in each
unit.

(a)

(b)

Power +
Power + Supply -
Supply -

Power +
Supply -

Fig. 5.1 Examples of series operation

5.2 Redundancy operation

WParallel operation is not possible.
BRedundancy operation is available by wiring as shown below.

H-74

Load

+S, -S : DHS200/250
Fig. 5.2 Example of Redundancy Operation

HEven a slight difference in output voltage can affect the balance
between the values of |1 and I2.
Please make sure that the value of I3 does not exceed the rated
current of a power supply.

13 < the rated current value

6 Implementation -
Mounting Method

6.1 Mounting method

HThe unit can be mounted in any direction. When two or more
power supplies are used side by side, position them with proper
intervals to allow enough air ventilation. Aluminum base plate
temperature around each power supply should not exceed the
temperature range shown in derating curve.

WAvoid placing the DC input line pattern lay out underneath the unit,
it will increase the line conducted noise. Make sure to leave an
ample distance between the line pattern lay out and the unit. Also
avoid placing the DC output line pattern underneath the unit be-
cause it may increase the output noise. Lay out the pattern away
from the unit.

BHigh-frequency noise radiates directly from the unit to the atmo-
sphere. Therefore, design the shield pattern on the printed circuit
board and connect its one to FG.

The shield pattern prevents noise radiation.

2010/04/20 14:36:04
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Shield pattern

O

g -VOUT
N
P
VIN | o E +VOUuT
g YO
+VIN E Q

DHS50, DHS100

Shield pattern

ﬁ
O
08

-VIN ° -VOUT
N [e]

o -
— R
+VIN R +VOUT

o

ﬁ
-

DHS200, DHS250

Fig. 6.1 Shield pattern lay out (bottom view)

6.2 Stress onto the pins

BApplying excessive stress to the input or output pins of the power
module may damage internal connections. Avoid applying stress
in excess of that shown in Fig. 6.1.

Minput and output pins are soldered onto the internal PCB. Do not
bend or pull the leads with excessive force.

BAs unexpected stress may be applied to the pins, set the diameter
of the PCB mounting hole at 3.5mm.

HAs unexpected stress may be applied to the pins from vibration
or shock, fix the power module by using the mounting holes with
screws to reduce stress.

HFix the power module to the PCB with the screws before soldering
the input and output pins to prevent the PCB pattern being dam-
aged.

T me dhsl indd H-75

o

© o |-vouT —
o |TRM —
VIN | o o |+VOUT —

+VIN | o @

DHS50, DHS100

O |-VOUT —_

-VIN| o
] -S —
RC| o o |TRM —
o +S —

+VIN | o

O |+VOUT —
© ©

DHS200, DHS250

+VOUT, -VOUT Others
<— ——— <— ———
Less than Less than Less than Less than

39.2N(4kgf) \L39.2N(4kgf) 19.6N(2kgf) $19.6N(2kgf)

Less than
19.6N(2kgf)

Less than
39.2N(4kgf)

Fig. 6.2 Stress onto Pins

6.3 Cleaning

HClean the soldered side of the power module with a brush.
Prevent liquid from getting into the power module. Do not clean by
soaking the power module into liquid.

HDo not allow solvent to come in contact with product labels or res-
in cases as this may change the color of the resin case or cause
deletion of the letters printed on the product label.

B After cleaning, dry the power modules well.

6.4 Soldering temperature

WFlow soldering: 260°C for up to 15 seconds.
W Soldering iron (26W): 450°C for up to 5 seconds.

6.5 Derating

MUse the power modules with conduction cooling (e.g. heat dissipa-
tion from the aluminum base plate to the attached heat sink).
Fig. 6.3 shows the derating curves with respect to the aluminum
base plate temperature. Note that operation within the hatched
areas will cause a significant level of ripple and ripple noise.
BPlease measure the temperature on the aluminum base plate
edge side when you cannot measure the temperature of the cen-
ter part of the aluminum base plate.
In this case, please take 5deg temperature margin from the derat-
ing characteristic of Figure 6.3.
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It is necessary to note the thermal fatigue life by power cycle.
Please reduce the temperature fluctuation range as much as pos-
sible when the up and down of the temperature are frequently
generated.

Contact us for more information on cooling methods.
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Fig.6.3 Derating Curve

6.6 Heat sink(Optional parts)
®DHS50, DHS100

HThe power module works with conduction cooling and needs heat
dissipation using heat sinks. Optional heat sinks are available for
DHS Series. Refer to Table 6.1 and Table 6.2 for details on the
thermal resistance of heat sinks.

Table 6.1 Types of Heat Sinks Available

Size[mm] Thermal resistance['C/W]
No.| Model |, | \y | p |Convecton | oo qair| SYe
(0.1m/s)
1 F-QB-F1 |12.7|58.4|37.6 14.0 Vertical
2 | F-QB-F2 [12.7|58.737.3 ' Horizontal
3 | F-QB-F3 |25.4|58.4|37.6 ) Vertical
4 |F-QB-F4 [254]58.7]37.3] 0 |RerFebS L ontal
5 | F-QB-F5 |38.1|58.4|37.6 50 Vertical
6 | F-QB-F6 |38.1|58.7|37.3 ’ Horizontal
I W | W
O (@] 1 @) O ]
a [m]
(@] (@] @) @)
T T

Vertical Horizontal

Fig.6.4 Heat Sink Types
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Fig.6.5 Thermal Resistance of Heat Sink(Forced Air)
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Table 6.2 Types of Heat Sinks Available

Size[mm] Thermal resistance[ C/W]
No.| Model | | \y | p |Comvection | cooaqair| SYIe
(0.1m/s)
1 |[F-CBS-F1/12.7/57.9/615/ Vertical
2 |F-CBS-F2/12.7|58.4|61.0 : Horizontal
3 |F-CBS-F3|25.4(57.9/61.5 ) Vertical
4 |F-CBS-F4|254|584 610 +8 |RelrFiobTr  ontal
5 |F-CBS-F5/38.1/57.9/615 Vertical
6 |F-CBS-F6/38.1/58.4(61.0 : Horizontal
W W
O O o O
(] )]
o O o O
I I
Vertical Horizontal
Fig. 6.6 Heat Sink Types
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