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Output Voltage Adjustment

Output voltage is adjustable for 10% trim up or -20% trim down of nomi-
nal output voltage by connecting an external resistor between the Trim
pin and either the +Sense or -Sense pins. With an external resistor bet-
ween the Trim and -Sense pin, the output voltage set point decreases.
With an external resistor between the Trim and +Sense pin, the output
voltage set point increases. Maximum output deviation is +10% inclusive
of remote sense. The value of external resistor can be obtained by equa-
tion or trim table shown in next page. The external TRIM resistor needs
to be at least 1/8W of rated power.

Trim-up Trim-down

Output voltage adjustment configurations

Trim Equation

R, - VouT(100+4%) 100+24%)
UTLT 1.2250% A%
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Trim Table

OOs3P3wW Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout (V) 3.333 3.366 3.399 3.432 3.465 3.498 3.531 3.564 3.597 3.630
RU (k) 170.082  85.388 57.156 43.041 34.571 28.925 24.892 21.867 19.515 17.633

OOsosw Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout V) 5.05 5.10 5.15 5.20 5.25 5.30 5.35 5.40 5.45 5.50
RU (k) 310.245  156.163  104.803  79.122 63.714 53.442 46.105 40.602 36.322 32.898

oasi2w Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout (V) 12.12 12.24 12.36 12.48 12.60 12.72 12.84 12.96 13.08 13.20
RU (k) 887.388 447592 300.993 227.694  183.714 154.395 133.452 117.7456 105528  95.755

OOsis5w Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout V) 15.15 15.30 15.45 15.60 15.75 15.90 16.05 16.20 16.35 16.50
RU (k) 1134.735 572490 385.0756 291.367 235143 197.660 170.886 150.806 135.188  122.694

O0O0Ss24wW Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout (V) 24.24 24.48 24.72 24.96 25.20 25.44 25.68 25.92 26.16 26.40
RU (k) 1876.776 947.184 637.320 482.388  389.429 327.456 283190 249.990 224.168 203.510

O0as28w Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout (V) 28.28 28.56 28.84 29.12 29.40 29.68 29.96 30.24 30.52 30.80
RU (k) 2206.571 1113.714 749.429 567.286 458.000 385.143 333.102 294.071 263.714  239.429

OO0s48wW Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout (V) 48.48 48.96 49.44 49.92 50.40 50.88 51.36 51.84 52.32 52.80
RU (k) 3855.551 1946.367 1309.973 991.776  800.857 673578 582.665 514.480 461.447  419.020

oosoow Trim-Down

Trim-Down (%) 1 2 3 4 5 6 7 8 9 10
RD (k) 98.000 48.000 31.333 23.000 18.000 14.667 12.286 10.500 9.111 8.000
Trim-Down (%) 11 12 13 14 15 16 17 18 19 20
RD (k) 7.091 6.333 5.692 5.143 4.667 4.250 3.882 3.556 3.263 3.000
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Remote Sense

To minimum the effects of distribution losses by regulating the voltage at
the Remote Sense pin. The voltage between the Sense pin and OUTPUT
pin must not exceed 10% of Vout, i.e.

[+Vout to -Vout ] - [ +Sense to -Sense ] < 10% Vout

The voltage between +Vout and -Vout terminals must not exceed the mi-
nimum output overvoltage protection threshold. This limit includes any
increase in voltage due to remote sense compensation and trim function.
If not using the remote sense feature to regulate the output at the point of
load, then connect +Sense to + Vout and -Sense to -Vout.

CONTACT AND DISTRIBUTION LOSSES

ViosD is in accuracy LOAD

AVANV'
A

CONTACT AND DISTRIBUTION LOSSES
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Line Protection & EMC Considerations

Typical Application

® Below shows some blocks connected between power source and DC/DC module. Install the circuit of the block which is required.

® Each block has individual function and should be placed on the corresponding location.

e |[f CEMI is an Aluminum electrolytic capacitor and connected in parallel with CEMS, The capacitance we recommended for meeting EMS
requirements could be CEMS pluses CEMI.

EMS FILTER suppresses SURGE and
EFT. Also it protects the rear circuit
from damaging or incorrect output.

Fuse should always be installed
in front of other circuits.

PO
S0

This diode offers a reverse current pz?th Installing EMI FILTER Since input source impedance

to blow the fgse while power source is helps the DC/DC may cause large ripple voltage
connected with reverse polarity. module to meet EMI and make the DC/DC module be

requirements unstable. It had better install a

capacitor as close as possible

to the module.

Fig Typical application

® Input source impedance: The power modules will operate as specifications without external components, assuming that the source voltage has a
very low impedance and reasonable input voltage regulation. Highly inductive source impedances can affect the stability of the power module. Since
real-world voltage source has finite impedance, performance can be improved by adding external filter capacitor.

The PAE200-24S OOW and PAE200-48SO0OW recommended Nippon Chemi-con KY series, 100uF/100V.

The PAE200-110SO0OW recommended Ruby-con BXF series, 68uF/200V.
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Line Protections

Fuse

® The DC/DC converter is not internally fused. An input line fuse must always be used.

® Fuses should be installed in front of each module when multiple DC/DC converters connect to the same power source.

Model Fuse Rating (A) Fuse Type
PAE200-24STIW 32 Fast-Acting
PAE200-48STIW 20 Fast-Acting
PAE200-110STIW 10 Fast-Acting

Table Fuse selection

® According to actual current value, calculating fuse ratings base on the following equations:
lruse 2lin /(rerating x safety margin)
Melting 12t =125 g 4et "t/ 0.22

Where

IFusE is current rating of fuse.

l; is actual value of input current.

Rerating is percentage of fuse rating base on ambient temperature. Fuse rating is variety under different ambient temperature.
Safety margin is percentage of fuse rating set by user.

Melting I2t is pulse energy rating of fuse.

IpULSE,act IS actual input pulse current.

tis the width of the input pulse current.

Reverse Input Voltage Protection

® Avoid the reverse polarity input voltage; otherwise, it will damage the DC/DC converter.

® [tis likely to protect the module from the reverse input voltage by installing an external diode.
® The diode can block reverse voltage or blow the line fuse to protect DC/DC converter.

® Recommend using Schottky diode for reverse input voltage protection

Fig Reverse input voltage protection

Model Voltage Rating of the Diode Current Rating of the Diode
PAE200-24S1W 60V 1~1.5 x Fuse Rating
PAE200-48S1W 100V 1~1.5 x Fuse Rating
PAE200-110STIW 200V 1~1.5 x Fuse Rating

Fig Reverse protection diode selection
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EMS Considerations

® The module can meet EMS requirements as below.
® An external input filter capacitor is required if the module has to meet EN61000-4-4, EN61000-4-5

Parameter Conditions Level

ESD EN61000-4-2 Air +8kV and Contact +6kV Perf. Criteria A
Radiated immunity EN61000-4-3 20V/m Perf. Criteria A
Fast transient EN61000-4-4 +2kV Perf. Criteria A
Surge EN61000-4-5 EN55024 +2kV and EN50155 +2kV Perf. Criteria A
Conducted immunity  EN61000-4-6 10Vr.m.s Perf. Criteria A

Table EMS requirements

SURGE / EFT

|-

i
AL
i
Al
i

SOURCET cllec2les

POWERésum JEFT
L&

AR

Fig Surge & EFT protections

® |t should be noticed that the current path of the PCB trace. Wrong PCB layout reduces ability of suppressing SURGE or EFT.

£7¢
L

. f)-, ()

Fig PCB trace

Model Component Specification Reference
PAE200-24SOW C1,C2 220pF/100V Nippon Chemi-con KY series
PAE200-48STOW

PAE200-110SOW C1,C2,C3 100pF/250V Ruby-con BXF series

Table Surge & EFT filter
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EMI Considerations

Recommended external EMI filter for EN55022 Class A

Cc10
11
1T
+INPUT o ."WV“ Tol Tol Tol Tol +Vin +Vout
l l DC/DC
c1== c2==  ©3 ca—2c5=2 cex= c7= é LOAD
1\ 1\ CASE
-INPUT —2 ¢ . . -Vin Vout o
c8 £ cot J c12L c13=
I c11 I
e + ¢
SHIELD PLANE
Model C1,C2,C4 C3,C6,C7 c8, C9, C10, C11, C13 c12 L1
PAE200-24S1OW 470uF/50V 4.7uF/50V 1000pF/3kV 3300pF/3kV 45uH
Al Cap. 1812 MLCC 1808 MLCC 1808 MLCC Common Choke
(lie down) PMT-092
Chemi-con KY
PAE200-48S1OW 220pF/100V 2.2uF/100V 1000pF/3kV 1000pF/3kV 224puH
Al Cap. 1812 MLCC 1808 MLCC 1808 MLCC Common Choke
(lie down) PMT-087
Chemi-con KY
PAE200-110STIW 150uF/200V 1uF/250V 1000pF/3kV 1000pF/3kV 521uH
Al Cap. 1812 MLCC 1808 MLCC 1808 MLCC Common Choke
(lie down) PMT-088
Chemi-con KXJ
Table B.O.M External EMI Filter
§ 88 % §
80

Top View

Fig Recommended Layout Pattrern
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Recommended external EMI filter for EN55022 Class B

C11
11
LA
L1 L2
+INPUT ."V'VV" "'VW" +in +iout
DC/DC
c1== cak 3= ca st 6= 7= Cg== CASE é LOAD
JINPUT L LI -Win -Vout b
C15 —
/; C10= C9 = I Cl4== C13==
C12
CHASSIS GROUND T T
< + &
SHIELD PLANE
Model c1,C3,C6 C2, C4, C5, c9, c10 c11 c12 C13,C14 c15 L1, L2
c7,c8
PAE200-24SOOW 470uF/50V 4.7uF/50V 10nF/2kV 1000pF/3kV 4700pF/3kV 10nF/2kV N/A 45uH
Al Cap. 1812 MLCC 1812 MLCC 1808 MLCC 1812 MLCC 1812 MLCC Common Choke
(lie down) PMT-092
Chemi-con KY
PAE200-48SOW 220pF/100V 2.2pF/100V 10nF/2kV 2200pF/3kV 4700pF/3kV 10nF/2kV 1000pF/3kV  224uH
Al Cap. 1812 MLCC 1812 MLCC 1808 MLCC 1812 MLCC 1812 MLCC 1808 MLCC ~ Common Choke
(lie down) PMT-087
Chemi-con KY
PAE200-110STOW 150pF/200V 1pF/250V 2200pF/2kV 2200pF/3kV 2200pF/3kV  1000pF/2kV 1000pF/2kV  521uH
Al Cap. 1812 MLCC 1808 MLCC 1808 MLCC 1808 MLCC 1808 MLCC 1808 MLCC ~ Common Choke
(lie down) PMT-088

Chemi-con KXJ

Table B.O.M. External EMI Fllter

TOP VIEW

BOTTOM VIEW
Fig Recommended Layout Pattern
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Specifications of Common Mode Choke and Differential Inductor

Part number: PMT-087
Inductance: 224pH £35% (100kHz/ 100mV)
DCR: 4.16 mQ
Rated Current: 15.4 A, max.
Dimensions: A 16.6 +0.4
B 16.4 +0.4
C 12.5, max. TOP VIEW
D 50410 PIN 1 MARK -
E 13.9+0.5
F 6105 ! <l 4 o
G ¢1.6, max. N1 N2 -
[a]
* Recommended through hole: $1.8 mm 2 3 -

e B o
Part number: PMT-088 G A
Inductance: 521pH +35% (100kHz/ 100mV) [——41—
DCR: 14.25 mQ 4 3
Rated Current: 7.7 A, max. U_I o
Dimensions: A 16.6 0.4 R
B 16404 1 2y
C 12.5, max. TOP VIEW
D 5.0+1.0 PIN 1 MARK
E 13.9+0.5
F 6105 1 ||Ce 4 o
G ¢0.8, max. N1 N2 1
5 5 9

* Recommended through hole: $1.0 mm

-

Part number: PMT-092 A
Inductance: 45pH £35% (100kHz/ 100mV) -
DCR: 1.4 mQ 4 3
Rated Current: 31.4 A, max. ""I E -
Dimensions: A 16.6 +0.4 .

B 164104 1 2

C 12.5, max. TOPVIEW

D 5.0+1.0 PIN 1 MARK

E 139:05 b

F 6.1 +0.5 1 5 5 4 [3)

G $2.2, max. N1 N2
* Recommended through hole: $2.4 mm 2 3 o

All dimensions in mm

E
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All test conditions are at 25°CThe figures are identical for PAE200-24S3P3W
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All test conditions are at 25°CThe figures are identical for PAE200-24S3P3W

20 0mva i : M3.00ps A Chl v 6.40mv S 200mY A M{100us| A Chl . 100mv
Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
Vin(nom); Full Load 100% to 75% to 100% of Full Load; Vin(nom)
—1— —1 —
.......... PR 'VDN’DFF
+
Vin
jp EE i 1
..... i
chi| ;0.[1\! z.éuv M\4U.=[lm5| A ch2 £ =1.56 chi| 2.00V 2.00V &M40.0ms A ch; hY =2.40
Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load Vin(nom); Full Load
100 Level (dBu¥) . Level (dBuv)

CISPRCLASS-A CISPR CLASS-B

—_—
—
13dB T -10dB

1 . T A |

il I lll

LA i1
LA

0.150.2 0.5 1 2 5 10 FEL] o502 0.5 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
Conduction Emission of EN55022 Class A Conduction Emission of EN55022 Class B
Vin(nom); Full Load Vin(nom); Full Load
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All test conditions are at 256°C.The figures are identical for PAE200-24S05W
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All test conditions are at 256°C.The figures are identical for PAE200-24S05W

M 20.0mvAA

M[2.00us| Al Ch1 % 12.0m

Typical Output Ripple and Noise.
Vin(nom); Full Load

|

mM40.0ms| Al ch2 J 1.56

Chi] 100V &@F 2.00v

Typical Input Start-Up and Output Rise Characteristic
Vin(nom); Full Load

Level (dBu¥)
100

CISPR.CI

ASS-&

13dB

Ml

= N L LA O

—_

0.150.2 0.5 1 2 13 10 20

Frequency (MHz)

Conduction Emission of EN55022 Class A
Vin(nom); Full Load
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30

M T00Ms| A Ch1 % 132m

Ch 1 TR

Transient Response to Dynamic Load Change from
100% to 75% to 100% of Full Load; Vin(nom)

 — m——
L\ ONiOFF AU P
+
1 oo ¥ I .
Vour
Chi[ 200V WEiE 200V 5M40.0ms A Chi % 2.40°

Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load

a0 Level {dBu¥)

H“x__ .10-;3
T
- RN PRRTR

S AW

Frequency (MHz)

Conduction Emission of EN55022 Class B
Vin(nom); Full Load

30
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All test conditions are at 256°C.The figures are identical for PAE200-24S12W

[ed]
N

EFFICIENCY (%)
~
foc]

72 T T T ; i |
1 1 1 1 1 1 —Vin=8.5V
7 T e | ——Vin= 12V
1 1 1 1 1 1 |~ Vin=24V
| | | | | | | —Vin=36V

60 L L L L L L L

10 20 30 40 50 60 70 80 90 100
% of FULL LOAD
Efficiency versus Output Current
96 : : : ‘ : ‘ : :
90 T——r—r— I P S o ,,,,,
T
W78 - i T T
o 1 1 1 1 1 1 1 1
72 - r i - -
w | | | | | | | |
66— lout= 100% F.L -+~~~ 1= =34
— lout= 50% F.L ! ! ! ! ! !
—lout=25% F.L | | | | | |

60 L L L L L L L L
8.5 12 15 18 21 24 27 30 33 36

INPUT VOLTAGE(V)

Efficiency versus Input Voltage
Full Load

120

100

80 |- S

60 [ R EEEEETEEEEE R

40 |=—Natural convection (20LFM) - - - - - - -1 -3
100LFM |
——200LFM !

20 (——300LFM B R R
|

OUTPUT POWER(%)

~—=400LFM
——500LFM

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature
With 0.24” Heat-Sink , Vin(nom)

www.prbx.com

and Airflow

36
——Vin=8.5V
~—Vin= 12V
30 [ =——Vin=24V -----

24

18

12

Power Dissipation(W)

10 20 30 40 50 60 70 80 90

% of FULL LOAD

Power dissipation versus Output Current

120

100 ——————— -

80 ' pcipe module only

100LFM
[=——200LFM
60 ——300LFM
~———400LFM
40 [=——500LFM |
Mount on 2U iron base-plate
(dimension 19” X 3.5" X 0.063")
Natural convection (20LFM)
Terminal block .
— Natgral conveption (20L‘FM) !

OUTPUT POWER(%)

20

0

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE, TA(C)

Derating Output Current versus Ambient Temperature and Airflow

Vin(nom)

120

100 ‘ e
80 [ S N

60 [~ S REEEETEEEEE SRS

40 [=—Natural convection (20LFM) - - - - - - -1 - -
100LFM |
——200LFM !

20 [——300LFM B R R
|

OUTPUT POWER(%)

——=400LFM
=——500LFM

0

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)

14



POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S12W

M 20.0mvAA

M[2.00us| Al Ch1 % 17.2m

Typical Output Ripple and Noise.
Vin(nom); Full Load

mM40.0ms| Al ch2 7 1.60

Chi] 100V &@ 500V

Typical Input Start-Up and Output Rise Characteristic
Vin(nom); Full Load

100 Level {(dBu'/)

MT00ps| A Chi v 100m

Ch IR

Transient Response to Dynamic Load Change from
100% to 75% to 100% of Full Load; Vin(nom)

——

VaNIoFF

+

Nk a b B i

NTTPEIRTIN

M40.0ms| A Ch1 L 2.40

Chi[ 2.00V &@iF 5.00V

Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load

Level (dBuV)

&0

CISPRCLASS- A

CISPR CLASS-B

A3dB

S
e
-10dB

T

Ll

L LA u U U ‘Ju
l'l:l.15ll.2 0.5 1 2 5 10 20 30 “[I.15I].2 0.5 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)

Conduction Emission of EN55022 Class A
Vin(nom); Full Load
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Conduction Emission of EN55022 Class B
Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S15W

[ed]
N

EFFICIENCY (%)
~
foc]

72 ‘ : : ) ‘ ‘
L — Vin=85V
[ e L RS R R R © == Vin= 12V
S A
60 : : : : : : | T Vin= 36V

10 20 30 40 50 60 70 80
% of FULL LOAD

Efficiency versus Output Current

90 100

(o]
N

EFFICIENCY(%)
~
(o]

7 R R
66 [ —Ilout=100%F.L ~-1----1 T
—lout= 50% F.L ! ! ! !
—lout= 25% F L | ‘ ‘ ‘
60 L L I I I I

85 12 15 18 21 24 27 30
INPUT VOLTAGE(V)

Efficiency versus Input Voltage
Full Load

120

100 .

80 |- S LN :

60 [ S REEEETEEEEE RS

40 |=Natural convection (20LFM) - - |- - - - -1 - - N\_ -
100LFM |
——200LFM !

20 (——300LFM B R R
|

OUTPUT POWER(%)

~—=400LFM
——500LFM

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature
With 0.24” Heat-Sink , Vin(nom)
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and Airflow

36 T T T - - -
—Vin=85V ! ! ! ! ! !
——Vin=12V ‘ ‘ ‘ | | |

30 [ —Vin=24V ----- mese oo oo oo oo -1

= ! ! ! ! ! !
S 24 1 1 1 1 1 1
© 1 1 1 1 1 ‘
2 \ \ \ ! !
8 1 S
[a} i i |
“;’ 12 ,
o)
o
6
0
10 20 30 40 50 60 70 80 90
% of FULL LOAD
Power dissipation versus Output Current

120 T - :

100 |\
;@ | | | |
X 8o DC/DC module only T
< 100LFM
O go [—200LFM SN\
o ——300LFM
5 ~——400LFM
o 40 |=—500LFM oo OSANN [
= Mount on 2U iron base-plate I I
3 (dimension 19" X 35" X 0.063") | ! !

20 |—Natural convection (20LFM) ~ -1- - - - - Tos oo -
Terminal block . .
— Natgral conveption (2OL‘FM) ! !

0

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

Vin(nom)

120

100

80 [ S L

60 [~ R

40 =—Natural convection (20LFM) - - - - - - -1 - -
100LFM !
——200LFM !

20 f=——300LFM R -
.

OUTPUT POWER(%)

~——=400LFM
=——500LFM

0

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S15W

I 20.0mvE M[2.00us A Ch1 L 17.2mVv

Typical Output Ripple and Noise.
Vin(nom); Full Load

Chi 100V 10.0V  %Md40.0ms A] Ch2 5 1.60

Typical Input Start-Up and Output Rise Characteristic

Vin(nom); Full Load

Level (dBuV)
100

@l S00mv AR

M 100ps| A Ch1 % 150m

Transient Response to Dynamic Load Change from

100% to 75% to 100% of Full Load; Vin(nom)

VoNioFF

Chi[ 2.00V &@iF 10.0V

——

- AT

M40.0ms| A Ch1 L 2.40

Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load

0 Level (dBu¥)

GISPR.G)

LASS-A

13dB

CISPR CLASS-B

—
e

-10dB

m

RN LR )

=
r——

—
=

=

i

i

WL

Wl

v 0.150.2 0.5 1 2 5 10

Frequency (MHz)

Conduction Emission of EN55022 Class A
Vin(nom); Full Load

www.prbx.com

0.150.2

0.5

2
Frequency (MHz)

Conduction Emission of EN55022 Class B
Vin(nom); Full Load

20
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S24W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
——Vin=8.5V ! ! ! ! ! !
——Vin=12V ‘ | | | | |
90 30 [ —Vin=24V ----- s e e e A i
—~ ! = ! ! : : ! !
2\9,84 ) S 24 | I I ! ! ]
5 : 2 : | | : : ‘
| 54 | | | | |
&8 ‘ : ‘a 18 | : : ‘
&} 1 1 [a) 1 1 ‘
72 ; ; ; 1 ! ! ! g 12 1
] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 ‘
: : : ! : ! | —Vin=8.5V e
Lo T e T | ——Vin= 12V 6
1 1 1 1 1 1 |~ Vin=24V
| | | | | | | —Vin=36V
60 L L L L L L L 0
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
96 ‘ ‘ ‘ ‘ ‘ ‘ : ‘ 120 ‘ ‘ : ‘ ‘ : :
o ——m— 100 A S S S
- o TT—— 3 S ‘ S
o ~ . . . [
?’84 [ T T o T & 80 DC/DC module only
8 1 1 1 1 1 1 1 1 % 100LFM ‘
P4 ([ IR [ [==—200LFM U NUNNIN\ -
w78 : ! : ! ! ! ! ! a 60 ——300LFM
o ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 5 ~———400LFM
72 - r - - o 40 (——500LFM S - NANN -
w \ \ I I I I I I = Mount on 2U iron base-plate
! ! ! ! ! ! ! ! 8 (dimension 19” X 3.5” X 0.063") |
66 [—lout=100%F.L --71----7----2----7----"- - 1= 20 Natural convection (20LFM) ~ =i- == - =t - - - === = SA\\- - - - -
—lout=50% F.L | | | | | | Terminal block .
——lout=25% F.L | I I I | I ~Natural convection (20LFM) '
60 L L L L L L L L 0 L L L L
8.5 12 15 18 21 24 27 30 33 36 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE,TA(C)
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120
100 ‘ ‘ ‘ ‘ 7 77777 o 100 ‘ ‘ ‘ ‘ ‘
€ 80 [----- N T NN T & 80 [----- e AR
< | = | |
S 60 F----- et N NN - S 60 F----- B RERRT R EE SR
= 1 = 1 1
E 40 (=Natural convection (20LFM) - - - - - - - - N - -+ N AW\ ---- - 2 40 = Natural convection (20LFM)
= 100LFM ‘ ‘ = 100LFM
3 ——200LFM ! ! 3 ——200LFM
20 {——300LFM R LR 20 {——300LFM
~——400LFM ! ! ~——400LFM
0 ——500LFM ! ! ——500LFM

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature
With 0.24” Heat-Sink , Vin(nom)
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and Airflow

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S24W

”i

@ 50.0mvhs M[2.00us| A Ch1 J 42.0mv [ 500mv iy M[100us| Al Ch1 % 150m

Typical Output Ripple and Noise.

Transient Response to Dynamic Load Change from
Vin(nom); Full Load

100% to 75% to 100% of Full Load; Vin(nom)

—— e —]
& g .
....... NMoNoFF
+
VIN
LA 1
o Vour
Ciﬂ\. 0.0V o0V .Nl\ém.[lms| Al Thz 7 160 ch'1|'2.'00'v B\J" ooV IM\;I[].UrﬁS\. A Chl L 2.40

Typical Input Start-Up and Output Rise Characteristic

Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load

Vin(nom); Full Load

Level (dBuV)
100

i =
X / T "’ /\ Y |
g AU A
N U ‘

2
Frequency (MHz)

Conduction Emission of EN55022 Class A

Conduction Emission of EN55022 Class B
Vin(nom); Full Load

Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S28W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
| | | | | | | | —\/in= 8.5V : : : : : :
——Vin=12V ‘ ‘ | | ‘ ‘
90 : 30 [ —Vin=24V ----- s e e e A i
~ ! = ! ! ! ! : !
2\9,84 . S 24 | | | ! ! ]
5 : 2 : : : : : :
&8 : ‘2 18 | 1 1 | ‘
2 | 2 A
72 ; ; ; ; ! ! ! g 12 ! ‘
] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2
: : : ! : ! | —Vin=8.5V e
Lo T e T | ——Vin= 12V 6
1 1 1 1 1 1 |~ Vin=24V
| | | | | | | ——Vin= 36V
60 L L L L L L L 0
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
96 ‘ S ‘ ‘ S ‘ 120 ‘ ‘ ‘ ‘ ‘ : :
o —— 100 | NG
- | | | | | | \ ‘ s | | | o
?’84 I R R ST . 5 80 DC/DC module only \
[8) 1 1 1 1 1 1 1 1 % 100LFM
P4 ([ IR [ ——200LFM o ENONANN o
w78 : ! : ! ! ! ! ! a 60 ——300LFM
o ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 5 ~——400LFM
I e R R S EEE EEEEE PR - - o 40 |—500LFM e R S\ \ G
w \ \ \ I I I I I = Mount on 2U iron base-plate '
! ! ! ! ! ! ! ! 3 (dimension 19” X 3.5” X 0.063") ! !
66 [—lout=100%F.L --7----71----9----°----- i - 20 |—— Natural convection (20LFM) i Too s -
—lout=50% F.L | | | | | | Terminal block ! !
——lout=25% F.L | I I I | I ~Natural convection (20LFM) ' '
60 L L L L L L L L 0 L L L L L
8.5 12 15 18 21 24 27 30 33 36 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE,TA(C)
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120
100 ‘ ‘ — - e 100 ‘ ‘ N CREREEEEE
F 80 S N NN g 80 e R N A N\
< | | = | | |
€ 60 f----- e e S SO B \\ WA 60 [----- e i e N N N \\ VAR
= 1 1 ; = 1 1 1
E 40 [=—Natural convection (20LFM) - - - - - - -1 -~ SN\N----- 2 40 [=—Natural convection (20LFM) - - - - - - -1 - -~ N\ -~
= 100LFM ‘ ‘ = 100LFM | |
3 ——200LFM ! ! 3 ——200LFM ! !
20 |=——300LFM R T \ 20 |[=—300LFM IR EEREEETEE
~———400LFM ! ! ~——400LFM ! !
0 ——500LFM ! ! ——500LFM ! !

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature
With 0.24” Heat-Sink , Vin(nom)
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100 120

and Airflow

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S28W

I 50.0mvE M[2.00us A Ch1 7 34.0mv

Typical Output Ripple and Noise.
Vin(nom); Full Load

Chi] 10.0V & 20.0v 5MA40.0ms A ch2 £ 2.00

Typical Input Start-Up and Output Rise Characteristic
Vin(nom); Full Load

100 Level {(dBu'/)

M[100ps] A Ch1 S 860m

W 1.00V v

Transient Response to Dynamic Load Change from
100% to 75% to 100% of Full Load; Vin(nom)

——

| Voniorr

M40.0ms| A Ch1 L 2.40

Chi[ 2.00V &@iF 20.0V

Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load

Level (dBuV}
80

17 =
| S 3 R T
NN L

Conduction Emission of EN55022 Class A
Vin(nom); Full Load

www.prbx.com

Conduction Emission of EN55022 Class B
Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S48W

o]
N

EFFICIENCY (%)
~
foc]

72 5 Y
L — Vin=85V
L e R e © == Vin= 12V
S A
60 : : : : : : | T Vin= 36V

10 20 30 40 50 60 70 80
% of FULL LOAD

Efficiency versus Output Current

90 100

©
o

©
o

(o]
N

EFFICIENCY(%)
~
(o]

7 R
66 [ —Ilout=100%F.L ~-1----1 T
—lout= 50% F.L ! ! ! !
—lout= 25% F L | ‘ ‘ ‘
60 L L I I I I

85 12 15 18 21 24 27 30
INPUT VOLTAGE(V)

Efficiency versus Input Voltage
Full Load

120

100 ‘
80 |- S LN

60 [~ R R LR

40 [=—Natural convection (20LFM) - - - - - - -1 -~
100LFM |
——200LFM !

20 (——300LFM B R R
|

OUTPUT POWER(%)

~—=400LFM
——500LFM

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature
With 0.24” Heat-Sink , Vin(nom)

www.prbx.com

and Airflow

36
——Vin=8.5V
~—Vin= 12V
30 [ =——Vin=24V -----

24

18

12

Power Dissipation(W)

10 20 30 40 50 60 70 80 90

% of FULL LOAD

Power dissipation versus Output Current

120

100 : o

80 ' pcibC module only

100LFM
[=——200LFM
60 ——300LFM
~———400LFM
40 ——500LFM | .
Mount on 2U iron base-plate '
(dimension 19” X 3.5” X 0.063") | .
Natural convection (20LFM)
Terminal block . .
—Natgral conveption (20L‘FM) ! !

OUTPUT POWER(%)

20

0

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE, TA(C)

Derating Output Current versus Ambient Temperature and Airflow

Vin(nom)

120

100 ‘
80 [ S LoD

60 [~ B R LR

40 = Natural convection (20LFM)
100LFM

=——200LFM

20 ——300LFM

~———400LFM

——500LFM

OUTPUT POWER(%)

0

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-24S48W

I 50.0mvE M[2.00us A Ch1 L 29.0mv

Typical Output Ripple and Noise.
Vin(nom); Full Load

|

Chi] 10.0V & 20.0v 5MA40.0ms A ch2 £ 2.00

Typical Input Start-Up and Output Rise Characteristic
Vin(nom); Full Load

Level (dBuv)
100

CISPR CLASS -4

= AL

N L=

=
s
2

0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Conduction Emission of EN55022 Class A
Vin(nom); Full Load

www.prbx.com

" / 1 by o Il "’

[ 1.00V WA M[100ps] A Ch1 S 840m

Transient Response to Dynamic Load Change from
100% to 75% to 100% of Full Load; Vin(nom)

Chi| 2.00V &@F 20.0v &%M40.0ms A Chl L 2.40

Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load

Level (dBuv)
B0

CISPR CLASS-B

—
—
T -10dB

SRV
LN

l]ll.15I].2 0.5 1 2 5 10 20 30

Frequency (MHz)

Conduction Emission of EN55022 Class B
Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-48S3P3W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
—Vin=16.5V ! ! ! ! ! !
——Vin= 24V ‘ ‘ ‘ ‘ | ‘
90 30 r—Vin=48V ----- s e e e A i
s —Vin=75V ‘ ‘ ‘ ‘ | ‘
X4 € 94 | | | | | |
> '(% l l l l l ‘
4 | | | | |
&8 @ 18 | 1 1 1 ‘
2 2 o
72 ; ; ; ‘ ! ! g 12 ! ! ‘
w | | | | | | | | = I |
1 1 1 1 1 1 |~ Vin=16.5V & 1 ‘
7 T e | ——Vin= 24V 6
1 1 1 1 1 1 | —Vin=48V
| | | | | | | ——Vin=75V
60 L L L L L L L 0
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
96 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120 ‘ ‘ ‘ ‘ ‘ ‘ 1
o [T 100 |
o ¥ ! ! ! L
?’84 ””” 5 80 DC/DC module only \!
8 1 1 1 1 1 1 1 1 1 % 100LFM
Z7g L ___ T S A ——200LFM NN
i 78 e g ey SV
o ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 5 ~——400LFM
72 - Q. 40 [—500LFM R RN\ e
w \ \ \ I I I I I I = Mount on 2U iron base-plate
‘ : ! ! ! ! ! ! ! 8 (dimension 19" X 3.5” X 0.063") |
66 |——lout=100% F.L- -1~ ~=-7----r---9----F---“----r-~--- 20 |——Natural convection (20LFM) -1~ - - - - T
—lout=50%F.L | . . . . . . Terminal block .
——lout=25% F.L | I I I | | I ~Natural convection (20LFM) '
60 L L L L L L L L L 0 L L L L
165 24 30 36 42 48 54 60 66 72 75 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE, TA(C )
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120
100 ‘ ‘ ‘ ‘ 7 77777 o 100 ‘ ‘ ‘ ‘ ‘ ‘
§ , ™ ! § ,
€ 80 [ N NN Z 80 [ S
% ‘ % ‘
g 60 - P N NN g 60 - R
= 1 = 1
2 40 {—Natural convection (20LFM) - - |- - - - - - - - -~ z 40 |——Natural convection (20LFM) - - -\~ - - 12
= 100LFM ‘ ‘ = 100LFM
3 ——200LFM ! ! 3 ——200LFM
20 {——300LFM e LR 20 |[=—300LFM
~———400LFM ! ! ! ~——400LFM
0 ——500LFM ! ! ——500LFM

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

100

Derating Output Current versus Ambient Temperature and Airflow

With 0.24” Heat-Sink , Vin(nom)
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120

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-48S3P3W

-

2.0.0mV’\@4 : Mz.dogs AThT 7 3.60m M 100us| A Chl \ 68.0mv
Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
Vin(nom); Full Load 100% to 75% to 100% of Full Load; Vin(nom)
| S| E————— | S| m————
....... 'VONIOFF"""""""'
: “ : : : «
T, e
= : A A
Vour : /’ﬂw :
Ciﬂ\. .20.'00 ' 2.[‘][1.\/. INI\.ZU..[lm5| A Thi F .21..6. ch'1| 200 v. '2.0.0'\/' INI\.ZU..UrﬁS\. A Ch1 L 2.00
Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load Vin(nom); Full Load
100 Level (dBuV} 0 Level (dBuv)
[l
P CISPR CLASS-B
[T

-10dB

13dB

Ul “H

Yoas0.2 0.5 1 2 5 10 20 30 Y0a50.2 0.5 1
Frequency (MHz) Freqqenw‘(h_nllz) .
Conduction Emission of EN55022 Class A Conduction Emission of EN55022 Class B
Vin(nom); Full Load Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S05W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
——Vin=16.5V ! ! ! ! ! !
——Vin= 24V ‘ | | | | ‘
90 30 r—Vin=48V ----- s e e e A i
s —Vin=75V ‘ | | | | ‘
Lo § 2 R R IRRRR R SR
> = I I I I I I
o 54 | | | | | |
&8 ‘ @ 18 | | 1 1 1
Q ! [a} l l l :
72 ; ; ; ‘ ! ! g 12 ! ! ‘
w | | | | | | | | = |
1 1 1 1 1 1 |~ Vin=16.5V g
Lo T e T | ——Vin= 24V 6
1 1 1 1 1 1 | —Vin=48V
| | | | | | | ——Vin=75V
60 L L L L L L L 0
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
96 120 ‘ ‘ : ‘ ‘ ‘ :
0 ; ‘ ‘ 100 | R
- | | | | s | | | |
L T 5 80 | pemcmoduleony  OSINNN T
[8) 1 1 1 1 1 1 1 1 1 % 100LFM
Z7g L ___ T S A ——200LFM o ONONANDN
w78 ! : ! : ! ! 1 ! ; a 60 ——300LFM ‘
o ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 5 ~——400LFM ‘
72 b---- o 40 |—500LFM SREEEEE EEEEE BN\ (e
w ' ' ' ' I I I I I = Mount on 2U iron base-plate ' '
‘ : ! ! ! ! ! ! ! 8 (dimension 19” X 3.5” X 0.063") ! } }
66 —lout=100%F.L--1----71----r---a----r---“----r---- 20 |~ Natural convection (20LFM) -1~ - - - - IR - -
——lut=50%FL | | | | | | | Terminal block . . .
——lout=25% F.L | I I I | | I ~Natural convection (20LFM) ' ' '
60 L L L L L L L L L 0 L L L L L L
165 24 30 36 42 48 54 60 66 72 75 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE, TA(C)
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120
100 ‘ ‘ ‘ o o 100 ‘ ‘ ‘ ‘
F 80 S e U N\ \ g 80 S
% ‘ ‘ % ‘ ‘ ‘
a 60 r-—---- e A S S Y\ WA g 60 r-—---- e e
= 1 1 = 1 1 1
E 40 (=Natural convection (20LFM) - - - - - - -1 - -~ N - -\AW\- - - - - 2 40 [=—Natural convection (20LFM) - - - - - - -1 - - -~
= 100LFM ‘ ‘ = 100LFM | |
3 ——200LFM ! ! 3 ——200LFM ! !
20 {——300LFM R T 20 |[=—300LFM IR -
~———400LFM ! ! ~——400LFM ! !
0 ——500LFM ! ! ——500LFM ! !

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

100

Derating Output Current versus Ambient Temperature and Airflow

With 0.24” Heat-Sink , Vin(nom)
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Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)

26



POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S05W

@ 20.0mvn M[2.00us| A Ch1 7-23.6mv M 200mVv v&j M[100ps| Al Ch1l % 68.0m

Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
Vin(nom); Full Load 100% to 75% to 100% of Full Load; Vin(nom)
| S| E————— | " m————
T UM S Vonorr
+
Vi N
[T I.N: ... i
" o
Ciﬂ\. .20.'00 ' 2.[‘][1.\/. INI\.ZU..[lm5| A Thi F .21..6. ci11| 300V '2.00'\/' 'M\zb.dm's| A éhi X .1.['14'
Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load Vin(nom); Full Load
100 Level {(dBu'/) a0 Level {dBu¥)

CISPRCLASS- A CISPR CLASS-B

N
o
434 [ A0dB

) /\ .y bl ) /\ ]

AU ) - \L \ W NI
AWVl
l'l].15ll.2 0.5 1 2 5 10 20 30 l]I].15ll.2 0.5 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
Conduction Emission of EN55022 Class A Conduction Emission of EN55022 Class B
Vin(nom); Full Load Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S12W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
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| | | | | | | =——Vin= 75V
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% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
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w \ \ \ I I I I I I = Mount on 2U iron base-plate
‘ : ! ! ! ! ! ! ! 8 (dimension 19” X 3.5” X 0.063") |
66 —lout=100%F.L--1----71----r---a----r---“----¢r---- 20 Natural convection (20LFM) == == -~ 7~~~ - -~ “\N\& ~ -
—lout=50%F.L | . . . . . . Terminal block
——lout=25% F.L | I I I | | I ~Natural convection (20LFM)
60 L L L L L L L L L 0 L L L
165 24 30 36 42 48 54 60 66 72 75 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE,TA(C)
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 : : : : : : : 120 : :
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~———400LFM ! ~——400LFM ! !
0 ——500LFM ! ——500LFM ! !
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-40 -20 0 20 40 60 80
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Derating Output Current versus Ambient Temperature and Airflow

With 0.24” Heat-Sink , Vin(nom)
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AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S12W

; ] | = ]
u

@ 20.0mvhs M[2.00us| Al Ch1 % 18.8mV [ 500mv & M[{100ps| Al Ch1 . 100m

Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
Vin(nom); Full Load 100% to 75% to 100% of Full Load; Vin(nom)
| S| E————— | " ————
.............. | VonigrE
(1 V'.N B 1 ! i i
Vaut : : : Vour
Ciﬂ\. .20.'00 ' s.ﬁu v INI\.ZU..[lm5| A Thi F .21..6. ci11| 300V LA 'M\zb.dm's| A éhi X .2.['10'
Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load Vin(nom); Full Load
100 Level (dBuV) 80 Level (dBuV}
RN ™ CISPR CLASS-B
[
- -10dB
50 /\ i 40 /\
/ il |‘I | Al / —]

C AU

\
/

SO A ol
WM

l]ll.15 0.2 0.5 1 2 5 10 20 30 0.150.2 0.5 1

2 5 10 20
Frequency (MHz) Frequem:y gMHz;
Conduction Emission of EN55022 Class A Conduction Emission of EN55022 Class B
Vin(nom); Full Load Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S15W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
——Vin=16.5V ! ! ! ! ! !
——Vin= 24V ‘ ‘ ‘ | ‘ ‘
90 30 r—Vin=48V ----- s e e e A i
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o 54 | | | | |
&7s @ 18 | | 1 1 1
o [a} l ‘ ‘
72 ; ; ; ‘ ! ! g 12 1
w | | | | | | | | = I
1 1 1 1 1 1 | —Vin=16.5V g
o T e T | ——Vin= 24V 6
1 1 1 1 1 1 | —Vin=48V
| | | | | | | —Vin=75V
60 L L L L L L L 0
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
96 120 ‘ ‘ : ‘ ‘ : :
00— ‘ 100 | e
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L] ! : ! ! ! ! 1 ! ; & 60 I SooLFm ‘ l
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w \ \ \ I I I I I I = Mount on 2U iron base-plate '
‘ : ! ! ! ! ! ! ! 3 (dimension 19" X 3.5” X 0.063") ! !
66 [——lout=100% F.L- === --7----"---a----f--““----f---- 20 Natural convection (20LFM) -1~ - - - - R\ (R
—lout=50%F.L | . . . . . . Terminal block . .
——lout=25% F.L | I I I | | I ~Natural convection (20LFM) ' '
60 L L L L L L L L L 0 L L L L L
165 24 30 36 42 48 54 60 66 72 75 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE,TA(C)
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120
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< | | = | | |
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= 100LFM ‘ ‘ = 100LFM | |
3 ——200LFM ! ! 3 ——200LFM ! !
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~——400LFM ! ! ———400LFM ! !
0 ——500LFM ! ! ——500LFM ! !
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-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.24” Heat-Sink , Vin(nom)
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AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S15W

| E——

|

@l 20.0mv* M[2.00us| A Ch1 7 15.2m [l 500mV v M[100ps| A Ch1 . 230m

Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
Vin(nom); Full Load 100% to 75% to 100% of Full Load; Vin(nom)
| S| E————— | " m————
............. Voniorr
+
: : : : : : “
.]“VlN:.-; R S S [T i M et #
B Vour
Ciﬂ\. .20.'00 : m:u'v' INI\.ZU..[lm5| A Thi F .21..6. ci11| 300V ' T0.0V 'M\zb.dm's| A éhi X .1.['14'
Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load Vin(nom); Full Load
100 Level (dBuV) a0 Level (dBu'¥)
[
CISPRCLASE.A CISPR CLASS-B
13dB h‘x““-a.‘ -10dB
/\ Il a0 pal

) / oy |
|

0.150.2 0.5 1 2 5 10 20 30 0.150.2 0.5 1 2
Frequency (MHz) Frequency (MHz)
Conduction Emission of EN55022 Class A Conduction Emission of EN55022 Class B
Vin(nom); Full Load Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S24W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
l l l l l l l l —Vin=16.5V l l l l l l
——Vin= 24V ‘ ‘ | | | ‘
90 30 r—Vin=48V ----- s e e e A i
s —Vin=75V ‘ ‘ | | | ‘
Sas § 24 R R EEEEE LS
> = I I I I
o 54 | | | |
&8 @ 18 | 1 ‘ ‘
&} a ! |
72 ; ; ; ‘ ! ! g 12
] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2
1 1 1 1 1 1 | —Vin=16.5V g
Lo T e T | ——Vin= 24V 6
1 1 1 1 1 1 | —Vin=48V
| | | | | | | —Vin=75V
60 L L L L L L L 0
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
96 1 s S S R 120 ‘ ‘ ‘ ‘ ‘ : :
90 3__,i,,,,l,,,,:,_%_”L””:””L”” 100 : : ‘ . o 3 ,,,,, 4: ,,,,,
- e 2 S S
2 ha B B R [
?’84 ””” &80 DC/DC module only
O 1 1 1 1 1 1 1 1 1 % 100LFM !
Z9g L____ T A [=—=200LFM (R
i 78 e o Y
o ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 5 ~———400LFM
72 - 0 40 (——500LFM EEEEEEEREA NN R\
w \ \ \ I I I I I I = Mount on 2U iron base-plate
‘ : ! ! ! ! ! ! ! 8 (dimension 19” X 3.5” X 0.063") |
66 —lout=100%F.L--1----71----r---a----r---“----¢r---- 20 Natural convection (20LFM) ==~~~ -+ -~~~ -~ > N\N "~~~ -
—lout=50%F.L | . . . . . . Terminal block
——lout=25% F.L | I I I | | I ~Natural convection (20LFM)
60 L L L L L L L L L 0 L L L
165 24 30 36 42 48 54 60 66 72 75 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE,TA(C)
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 : : : : : : : 120 : :
100 ‘ ‘ ‘ L 77777 4 77777 100 ‘ ‘ ‘ 77777 4 77777
F 80 N T NN R g 80 N NN S
< | | = | | |
Q60 [----- R R Q60 [----- e e e i S N \\ - oo
= 1 1 = 1 1
E 40 = Natural convection (20LFM) - - |- - - - - I\ - - - I 2 40 —Natural convection (20LFM) - - - - - - - - L N - - - A\ \\--- -
= 100LFM \ = 100LFM \ \
3 ——200LFM ! 3 ——200LFM ! !
20 |=——300LFM R EEEEEE R 20 |[=—300LFM IR LR
~———400LFM ! ~——400LFM ! !
0 ——500LFM ! ——500LFM ! !

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

100 120

Derating Output Current versus Ambient Temperature and Airflow

With 0.24” Heat-Sink , Vin(nom)
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AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S24W

| E——

W

@l 20.0mv* M[2.00us| A Ch1 7 15.2m ] 500mV W& M[100ps| Al Ch1 . 100m

Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
Vin(nom); Full Load 100% to 75% to 100% of Full Load; Vin(nom)
| S| E————— | " m————
.............. Voniore
+
(1 yI.N [T

Vour
Ciﬂ\. .20.'00 : m:u'v' INI\.ZU..[lm5| A Thi F .21..6. ci11| 300V ' T0.0V 'M\zb.dm's| A éhi X .1.['14'
Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load Vin(nom); Full Load
100 Level {dBuV¥}) 0 Level (dBuV)
[
P CISPR CLASS-B
[
paan -10dB
I A ik w [
[ I .J. A
0 UL - Ll
e L L TRTAY
ULl

o e ‘

01502 0.5 1 2 5 10 20 30 0.150.2 0.5 1 2 5 10 20 30)
Frequency (MHz) Frequency (MHz)
Conduction Emission of EN55022 Class A Conduction Emission of EN55022 Class B
Vin(nom); Full Load Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S28W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
! ! ! ! ——Vin=16.5V ! ! ! ! ! !
——Vin= 24V | | | | | |
90 30 r—Vin=48V ----- s e e e A i
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% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
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i 78 S g ey SV
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w ' ' ' ' I I I I I = Mount on 2U iron base-plate ' '
: : ! ! ! ! ! ! ! 8 (dimension 19 X 3.5” X 0.063") ! } ‘
66 [——lout=100% F.L- 1= ---7----"---a----f--““-~---f---- 20 {—Natural convection (20LFM) -1~ - - - - AN\ (R
—lout=50%F.L | . . . . . . Terminal block . .
——lout=25% F.L | I I I | | I ~Natural convection (20LFM) ' '
60 L L L L L L L L L 0 L L L L L
165 24 30 36 42 48 54 60 66 72 75 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE, TA(C)
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120
10 10—
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0 ——500LFM ! ! ——500LFM ! !
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AMBIENT TEMPERATURE,TA(C)

100

Derating Output Current versus Ambient Temperature and Airflow

With 0.24” Heat-Sink , Vin(nom)
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AMBIENT TEMPERATURE,TA(C)

Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S28W

I 50.0mvE M[2.00us A Ch1 7 37.0mv

Typical Output Ripple and Noise.
Vin(nom); Full Load

=4

VN

M[20.0ms| A Ch1 5 21.6

chi| 20.0V &@iFE 200V

Typical Input Start-Up and Output Rise Characteristic
Vin(nom); Full Load

Level (dBuV)
100

M[100ps| Al Ch1 \ 390m

Wl 500mv W&

Transient Response to Dynamic Load Change from
100% to 75% to 100% of Full Load; Vin(nom)

[

VaniorE

Vour

M[20.0ms| A] Ch1 L 1.04

Chi[ 2.00V &@iF 20.0V

Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load

. Level (dBuV}

CISPR CLASS-A

CISPR CLASS-B

13dB

|
.
-10dB

) / b i
U

—
—

=
/

“ | (l

[ |y W et

an
WML

0.150.2 0.5 1 2 5

Frequency (MHz)

20 30

Conduction Emission of EN55022 Class A
Vin(nom); Full Load
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° 0.150.2

0.5 1 2 8
Frequency (MHz)

Conduction Emission of EN55022 Class B
Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S48W
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Efficiency versus Output Current
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INPUT VOLTAGE(V)

Efficiency versus Input Voltage
Full Load

120

100

80 |- S
60 [----- SRR

40 {=—Natural convection (20LFM) - - |- - -~
100LFM |
——200LFM !

20 (——300LFM e
|

OUTPUT POWER(%)

~—=400LFM
——500LFM

0

-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE,TA(C)

100 120

Derating Output Current versus Ambient Temperature and Airflow

With 0.24” Heat-Sink , Vin(nom)
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Power dissipation versus Output Current
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Derating Output Current versus Ambient Temperature and Airflow
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Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 256°C.The figures are identical for PAE200-48S48W

I 50.0mvE M[2.00us A Ch1 L 32.0mv W 1.00V v M[100us| A Ch1 £ 140m

Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
Vin(nom); Full Load 100% to 75% to 100% of Full Load; Vin(nom)
| S| E————— | " m————
.............. VONioFE
: +
VIN

Ciﬂ\. .20.'00 'eq zniu'v' INI\.ZU..[lm5| Al Thi F .21..6. ci11| 300V Bq'zu.n'v' 'M\zb.dm's| Al éhi X .1.['14'
Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
Vin(nom); Full Load Vin(nom); Full Load
100 Level {dBuV¥) 0 Level (dBul}
[
CISPRCLASS-A CISPR CLASS-B
[
P -10d6
i n

T L | T

0 S — AN

Ui

¥ R t

0 01502 0.5 1 2 5 10 20 30 0.150.2 0.5 1 2 5 10 20

Frequency (MHz) Frequency (MHz)
Conduction Emission of EN55022 Class A Conduction Emission of EN55022 Class B
Vin(nom); Full Load Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°CThe figures are identical for PAE200-110S3P3W
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°CThe figures are identical for PAE200-110S3P3W

Typical Output Ripple and Noise.
Vin(nom); Full Load
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Transient Response to Dynamic Load Change from
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Conduction Emission of EN55022 Class A Conduction Emission of EN55022 Class B
Vin(nom); Full Load Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S05W
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S05W

Wil 50.0mva ' W2.00ms| A Ch1 7-35.0m S 200my v M{100us| A Chi J 332mV

Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
Vin(nom); Full Load 100% to 75% to 100% of Full Load; Vin(nom)
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Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
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Vin(nom); Full Load Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S12W
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Derating Output Current versus Ambient Temperature and Airflow

With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S12W
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Typical Output Ripple and Noise.
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Conduction Emission of EN55022 Class B
Vin(nom); Full Load
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S15W
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S15W
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Typical Input Start-Up and Output Rise Characteristic Using ON/OFF Voltage Start-Up and Output Rise Characteristic
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S24W
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With 0.45” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter
Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S24W
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Typical Output Ripple and Noise. Transient Response to Dynamic Load Change from
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S28W
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POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S28W
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All test conditions are at 25°C.The figures are identical for PAE200-110S48W

96 ; ; ; ; ; ; ; ; 36 ; ; ; ; ; ;
l l l l l l l l —Vin=43V l l l l l l
‘ ‘ ‘ ‘ ‘ ——Vin=72V ‘ ‘ ‘ ‘ ‘ ‘
90 : - 30 ! ! ! : :
9 ! = A
2\9,84 . S 24 | | I \ !
5 : 2 : : : :
| 54 | | ‘
Z78 : ‘@ 18 1 ;
9] ! a
72 ; ; ; ; ! ! ! g 12
] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2
: : : ! : ! | = Vin=43V e
Lo T e T | ——Vin= 72V 6
1 1 1 1 1 1 | —Vin=110V
| | | | | | | —Vin= 160V
60 L L L L L L L 0
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
% of FULL LOAD % of FULL LOAD
Efficiency versus Output Current Power dissipation versus Output Current
96 120 ‘ ‘ : ‘ ‘ : :
90 : 100 : ‘ - b - e
- o 1 £ - S
T84 T R & 80 | Dpce moduleonly . NN\ poos Voo
O 1 1 1 1 1 1 1 1 1 1 1 % 100LFM ! !
pd [ A R [=—=200LFM B
W78 [rorro o & 00 | ooiem |
O | | | | | | | | | | | 5 ———400LFM '
72 e o 40 (——500LFM R
w \ \ \ I I I I I I I I = Mount on 2U iron base-plate
‘ ‘ ‘ ! ! ! ! ! ! ! ! 8 (dimension 19” X 3.5” X 0.063") |
66 —lout=100%F.L---7---r---r----------a---71---r--- 20 Natural convection (20LFM) == - -~~~ - = SN\ -~ -
——lout=50% F.L . . . . . . . . Terminal block . .
——lout=25% F.L | I I I I | | I ~Natural convection (20LFM) '
60 L L L L L L L L L L L 0 L L L L
43 50 60 70 80 90 100 110 120 130 140 150 160 -40 -20 0 20 40 60 80 100 120
INPUT VOLTAGE(V) AMBIENT TEMPERATURE,TA(C)
Efficiency versus Input Voltage Derating Output Current versus Ambient Temperature and Airflow
Full Load Vin(nom)
120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 120
100 ‘ ‘ ‘ ‘ CERER e e 100 ‘
g | S 3 |
E 80 F---- TN NN e Ao & 80 [----- N !
g | | % |
€ 60 - N e 60 i
= | =
E 40 =—Natural convection (20LFM) - - - -\ -1 - - - - E 40 = Natural convection (20LFM)
= 100LFM ‘ = 100LFM
3 ——200LFM ! ! 3 ——200LFM
20 {——300LFM R NN\ - 20 {——300LFM
~——400LFM ! ~——400LFM
——500LFM | ——500LFM
O L L 0 L
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
AMBIENT TEMPERATURE,TA(C) AMBIENT TEMPERATURE,TA(C)
Derating Output Current versus Ambient Temperature and Airflow Derating Output Current versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom) With 0.45” Heat-Sink , Vin(nom)

www.prbx.com




POWERBOX Industrial Line
PAE200W Series

Up to 240W 4:1 Single Output
DC/DC Converter

Manual V1.0

All test conditions are at 25°C.The figures are identical for PAE200-110S48W
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Conduction Emission of EN55022 Class B
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