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Line Protection & EMC Considerations

1. Typical Application

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

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

If 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.

LOAD

This diode offers a reverse current pgth 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. 1-1 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 PQAE100-24STIW and PQAE100-48STOW recommended Nippon Chemi-con KY series, 100pF/100V.

The PQAE100-110STIW recommended Ruby-con BXF series, 39uF/200V.
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2. Line Protections

Fuse

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

e 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
PQAE100-24SOW 20 Slow-Blow
PQAE100-48SCOW 10 Slow-Blow
PQAE100-110SOW 4 Slow-Blow

Table 2-1 FUSE selection

e According to actual current value, calculating fuse ratings base on the following equations:
lruse 2lin /(rerating x safety margin)
Melting 12t =12py sg ger " t/ 0.2

Where

lruse is current rating of fuse.

li, 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 12t 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

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

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

e Recommend using Schottky diode for reverse input voltage protection.

Fig. 2-1 Reverse input voltage protection

Model Voltage Rating of the Diode Current Rating of the Diode
PQAE100-24SOW 60V 1~1.5 x Fuse Rating
PQAE100-48S1W 100V 1~1.5 x Fuse Rating
PQAE100-110SOW 200V 1~1.5 x Fuse Rating

Table. 2-2 Reverse protection diode selection
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3. EMS Considerations

® The module can meet EMS requirements as below.
o 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 10Vrm.s Perf. Criteria A
Power frequency magnetic field EN61000-4-8 100A/m continuous; 1000A/m 1 second Perf. Criteria A

Table 3-1 EMS requirements

SURGE/ EFT

POWER = surcg/erFT
SOURCET ’31 c2lc3

T
LYl
LS
31

i

Fig. 3-1 Surge & EFT protections

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

Fig. 3-2 PCB trace

Model Component Specification Reference
PQAE100-24S[TW  C1,C2 220pF/100V Nippon Chemi-con KY series
PQAE100-48S[ITW C1C2 220pF/100V Nippon Chemi-con KY series
PQAE100-110SO1OW C1,C2,C3 100pF/250V Ruby-con BXF series

Table 3-2 Surge & EFT filter
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4. EMI Considerations
Recommended External EMI Filter for EN55032 Class A

L1

HMPUT o e, +4in +out
DD
o= L L o 5L L oL = LOAD
CASE
AINPUT - o -4in “vout FY
o1 Loerg £ I c13 - C1d4 =
c10
1
SHIELD PLANE
Fig. 4-1 Recommended EMI filter for EN55032 Class A
Model C1 C2,C3,C4 C5 C6,C7,C8 C9, C10,C11,C12,C13,C14 L1
PQAE100-24S0OW N/A 6.8uF/50V N/A 6.8uF/50V 1000pF/3kV 0.68pH; 17A
1812 MLCC 1812 MLCC 1808 MLCC SMD Inductor
PMT-114
PQAE100-48SOW 4.7uF/100V  4.7pF/100V 4.7uF/100V 4.7uF/100V 1000pF/3kV 3.3uH; 10A
1812 MLCC 1812 MLCC 1812 MLCC 1812 MLCC 1808 MLCC SMD Inductor
PMT-102

Table 4-1 B.O.M. of external EMI filter

Fig. 4-2 Recommended Layout Pattern

TOP VIEW

BOTTOM VIEW
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Recommended External EMI Filter for EN55032 Class B

c9
11
1L
L1
+HINPUT & ."W""'“ > +Vin +Vout
DC/DC
14 C24 C3= C4— C5— C6— CT= C8— LOAD
CASE
-INPUT © 2R s 5 Vin “Vout »
ci1E cizk it C13== Cld=
zl' c10 "'
» + -
Fig. 4-3 Recommended EMI filter for EN55032 Class B SHIELD PLANE
Model C1,C2,C3,C4,C5,C6,C7,C8 C9,C10,C13,C14 C11,C12 L1
PQAE100-24S[1TIW 10pF/50V 1000pF/3kV 2200pF/3kV 285uH
1812 MLCC 1808 MLCC 1812 MLCC Common choke PMT-102

Table 4-2 B.O.M. of external EMI filter

Fig. 4-4 Recommended Layout Pattern

TOP VIEW

BOTTOM VIEW
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Recommended External EMI Filter for EN55032 Class B

cs
Il
LLI
L1 L2
+INPUT 4 4 rd - ¢ o +Vin +Vout
DC/DC
Cl= C2= C3T+ C4= C5 C6= C7= é LOAD
CASE
-INPUT * * '3 -Vin Vout o
Cl10= o1 i Cl12= C13=
co '[
- _-‘L L
SHIELD PLANE
Fig. 4-56 Recommended EMI filter for EN55032 Class B
Model C1,C2,C3,C4,C5,C6,C7 C5,C6,C7,C8,C9,C10,C13 L1
PQAE100-48SCOW  4,7uF/100V 1000pF/3kV 620pH 285uH
1812 MLCC 1808 MLCC PMT-067 PMT-103

Table 4-3 Recommended EMI Filter for EN55022 Class B

TOP VIEW

—Vout
o ® ® ® o
® ® ® o
o o
+Vout

BOTTOM VIEW

Fig. 4-6 Recommended Layout Pattern
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Specifications of Common Mode Choke and Differential Inductor

Part number: PMT-067 G
Inductance: 620uH +35% (100kHz/ 100mV)
DCR: 25mQ
Rated current: 7.5 A, max.
Dimensions: A 16.0, max.
B 16.0, max.
C 15.0, max. TOP VIEW
D 4.0+0.3 PIN 1 MARK
E 10.0+0.3
F 7403 1 s C 4 LG, ©
G 0.8 0.1 N1 N2 1
* Recommended through hole: ¢$1.0 mm 2 3 ﬂ ﬂ 707
i - i
Part number: PMT-102
Inductance: 3.3uH £20% (100kHz/ 250mV)
DCR: 18 mQ
Rated current: 10 A, max.
Dimensions: A 6.56+0.3
B 6.56+0.3
C 42 max PCB PATTERN
D 7.6, max.
E 1.5+0.3
F 1.2+0.3 E[
G 3.0
H 85 G
| 2.5 H
Part number: PMT-103
Inductance: 285uH +35% (100kHz/ 100mV)
DCR: 5.5 mQ
Rated current: 16 A, max.
Dimensions: A 16.0, max.
B 16.0, max.
C  15.0, max. TOPVIEW
D 3.6 +0.3 PIN 1 MARK
E 10.0+0.3
F 7.4+03 1 I 4 U, ©
G $0.8 0.1 N1 % N2 3
* Recommended through hole: ¢$1.0 mm 2 3 ﬂ ﬂ o
- E ]
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Specifications of Common Mode Choke and Differential Inductor

Part number: PMT-104 MECHANICAL DIMENSION : PCB PATTERN :

Inductance: 30.1uH +10% (100kHz/ 200mV) F——a—r 55—

DCR: 40 mQ T T
Rated current: 5A, max.
Dimensions: A 13.5, max. Hi " c te
B 5.8 max. L m@jm L
C 10.9, max. L] Lﬁ 35
. KP 4.5 F11‘45 -] '
Cl 5.2, min. ]
Unitmm
H 10.0, max. EP‘OXY tolerance:+/-0.2
H1 14.3’ max. T . Solding2mm-~2.5mm
K 23102 s [P :
R =
L 02x02 25MAX *q-[

Part number: PMT-105 G A
Inductance: 735pH +35% (100kHz/ 100mV) [——41>
DCR: 19mQ 4 3
Rated current: 5.6 A, max. u_]: I @
Dimensions: A 16.0, max. ===~
B 16.0, max. 1 3
C 15.0, max. TOP VIEW
D 4.0+0.3 PIN 1 MARK -
E 10.0£0.3
F  7.4+03 1 ; Z. 4 e et
G  ¢$0.8%0.1 N1 N2 1
* Recommended through hole: ¢$1.0 mm 2 3 ﬂ ﬂ o
' c '
Part number: PMT-114 ‘ A | E,
Inductance: 0.68pH +20% (100kHz/250mV)
DCR: 3.8 mQ y
Rated current: 17 A, max.
Dimensions: A 7.8, max. B D
B 7.0, max.
C 4.2, max. -
¢ 1005 of N rosram
F 3.5
G 37 r
H

8.0
G

s}
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5. Characteristic Curves

All test conditions are at 25°C.The figures are identical for PQAE100-24S3P3W
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All test conditions are at 25°CThe figures are identical for PQAE100-24S3P3W

Tek Stop_ | S — S——— TekStop | | ————

SO 20.0mvas M[2.00us A Ch1 £ 28.8mv S 200mv v M[200ps Al Ch1 £ 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)
Tekstop |  —1 — ek Stop | | E———
Vonioff
: B
Vin |

Vout ] 1— Vout T : <
fchi 200V Ew:h'z\ 10,0V 5M20.0ms A ChF 480mv| ichi 700V 8Ch2] 2,00V &M20.0ms A Chil S 480mv|
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
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All test conditions are at 25°CThe figures are identical for PQAE100-24S05W
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All test conditions are at 256°C.The figures are identical for PQAE100-24S05W

Tekestop | Tekstop | M — —

|

e

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;|1.J'.—18.[]m\«'| |'560mvw4' R M\zuuu's\' A\ ohi _'r'zmmv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off
2
Iz Vin
Vout : : « Vout { : : “
[chi ooV 8iCh2 ooy M[20.0ms] =A\ Cch1 5 680mv| Sl 200V Fa,4ch=2| 2.00 v &M[20.0ms A G 680mv|
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
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All test conditions are at 25°CThe figures are identical for PQAE100-24S12W
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All test conditions are at 256°C.The figures are identical for PQAE100-24S12W

Tek Stop_| e Tek Stop_| ]
. N WD ... X A AN

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI.11.J'.—5.20m\«'| |'560mvw4' R M\zuuu's\' A\ ohi _'r—'m.nmv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off
2
Vin ;
[2gimers
Vout « Vout +
[chi ooV 8iCh2 ooy M[20.0ms] =A\ chl 5 1.30v [Ch 1 ETRY Fa,4ch=2| 2.00 v &M[20.0ms A G 1.80V
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
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All test conditions are at 25°CThe figures are identical for PQAE100-24S15W
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All test conditions are at 256°C.The figures are identical for PQAE100-24S15W

Tekestop | Tekstop | i —

=4 {
a4

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 12.0my| |'560mvw4' R M\zuuu's\' A\ ohi _'r'znnmv\
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)
TekStop | Sem— —— TekStop | S— m—
Vonloff : :
2
Vin |
Y RS R
Vout : : 4 wout 4
[chi ooV 8iCh2 ooy M[20.0ms] =A\ chl 5 230V [Ch 1 ETRY Fa,4ch=2| 2.00 v &M[20.0ms A G 2,30V
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
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All test conditions are at 25°CThe figures are identical for PQAE100-24S24W
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All test conditions are at 256°C.The figures are identical for PQAE100-24S24W

Tekestop | Tekstop | A —

|

.4

\' s.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 38.0mv| |'560mvw4' R M\zuuu's\' A\ ohi _'r'40.0mv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off : 3
2
@ \in:
Voﬁt < Vout : “
[chi Toov 8iCh2 ooy M[20.0ms] =A\ chl 5 440y [Ch 1 RTCRY Fa,4ch=2| 2.00 v &M[20.0ms A G 4.40V,
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-24S30W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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With 0.5” Heat-Sink , Vin(nom)

19



POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE100-24S30W

Tekstop | S— E————— TekStop | S E———

&9

\' s.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 60.0mv| |'560mvw4' R M\zuuu's\' A\ ohi _'r'130mv\
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)
TekStop | Sem— —— TekStop | S— m—
Vonloff : :
3
Iz Vin |
Vout N Vout 4
[chi Toov 8iCh2 ooy M[20.0ms] =A\ chl 5 430y [Ch 1 RTCRY Fa,4ch=2| 2.00 v &M[20.0ms A G 4.80V
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
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POWERBOX Industrial Line

PQA

E100W Series

Up to 90W 4:1 Single Output
High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-24S48W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE100-24S48W

Tekstop | S— E————— TekStop | S T——

&4

\' s.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 40.0my]| |'560mvw4' R M\zuuu's\' A\ ohi _'r'140mv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off : :
2
Vin ;
E
: : R 7 I SRR RN e P
Vout : : : Vout [
[chi o0V 8iCh2 ooy M[20.0ms] =A\ chl 5 123y Sl 200V Fa,4ch=2| 2.00 v &M[20.0ms A G 14.4V
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-48S3P3W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow
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With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°CThe figures are identical for PQAE100-48S3P3W

Tekstop_|

AAAAAN
VU |

Tekstop | A —

=4 {
4

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 27.6mv| |'260mvw4' R M| zuuu's\' A\ TG '44.0mv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off
2
Vin |
2 gkt
Voui ¢ Vout ; &
[chi ooV 8iCh2 PTRD M[20.0ms] =A\ Cch1 5 4somy| Sl 200V Fa,4ch=2| 2.00 v &M[20.0ms A G 480my|
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-48S05W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE100-48S05W

Tekestop | Tekstop | A —

=4 {
4

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 22.8mv| |'260mvw4' R M| zuuu's\' A\ TG '24.0mv\
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)
TekStop | Sem— —— TekStop | S— m—
Vonjfoff
2
[ Vin:
Vout : : é Vout ' : : «
[chi ooV 8iCh2 PTRD M[20.0ms] =A\ Cch1 5 4somy| Sl 200V Fa,4ch=2| 2.00 v &M[20.0ms A G 680mv|
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
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POWERBOX Industrial Line

PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-48S12W
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Derating Output Load versus Ambient Temperature and Airflow
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* Mount on 2U Iron Base-Plate Dimension is 19” X 3.5” X 0.063”
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)

www.prbx.com

-40 5 25 5 85 105
100
2%\
80 | A //
<°f XS
Q 60 [ | A LA N AN
3 /
2 ol W %0\
AN\
20 foo] / \ -
[_soorm [
0 1 1

Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE100-48S12W

Tekestop | Tekstop | A —

|

.4

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 15.6my| |'560mvw4' R M\zuuu's\' A\ ohi _'r'30.0mv\
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)
TekStop | S| E—— TekStop | S| I—
Von/off
2
Ex A
Vout " Vout 4
[chi ooV 8iCh2 PTRD M[20.0ms] =A\ chl 5 140y [Ch 1 ETRY Fa,4ch=2| 2.00 v &M[20.0ms A G 2,50V
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-48S15W
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With 0.24” Heat-Sink , Vin(nom)

With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE100-48S15W

Tekstop | S— E————— TekStop | S T——

&4

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 16.8my| |'560mvw4' R M\zuuu's\' A\ ohi _'r'zo.nmv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off
2
vin:

Vout Vout
[chi ooV 8iCh2 PTRD M[20.0ms] =A\ ch1 5 2.70v [Ch 1 ETRY Fa,4ch=2| 2.00 v &M[20.0ms A R g V|
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-48S24W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE100-48S24W

Tekstop | S— E————— TekStop | | E——————

=9

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 28.0mv| '\'sn'omv.f\,?w' R INI\.ZU.UMIS\. A\ TG '1'30{11\:\
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)
TekStop | Sem— —— TekStop | S— m—
Von/foff
2
Vin:
Vout : : € Vout ¥
[chi Toov 8iCh2 PTRD M[20.0ms] =A\ chl 5 420y [Ch 1 RTCRY Fa,4ch=2| 2.00 v &M[20.0ms A G 5.80V
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-48S30W

100 ; ; J 18 ; ;
B -
‘ ‘
% pm— Gl i EERGN
R o PSS S ER NN
< S » " : N \
5 ) 3 ~ O\ —
& 70 [ Q9 L9 o —
o / Vin= o — N //
o _— R
ki © NN s ° 7 _—" —
\\ i : o ﬁ”
50 IR 3 [
40 * * 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 Load Power dissipation versus Output Load
95 AMBIENT TEMPERATURE (°C)
-40 5 25 45 65 85 105
[r— 100 T T T —
% i 4 \
<
é’ 85 ] 80 |- \ """"" § Base-Plate
5 / — o
& 80 L g N
S —]  Zef |
RRERE 100% of FULL LOAD | / =
i ———— / 2 ‘ )
| e/ / 3 0 || I SN
/ * [ Soocrm I
g S —— 20 [ | T
165 24 30 36 42 48 54 60 66 75 500LFM T
INPUT VOLTAGE (VDC) 0 : .
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE100-48S30W

Tekstop | S— E————— TekStop | S T——

&4

\' s.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 49.0my| |'1.'00vw4' R M\zuuu's\' A\ ohi _'r'mnmv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off : -
2
@ Vin:
...... € TR
Vout : : : Vout
[chi Toov 8iCh2 PTRD M[20.0ms] =A\ chl 5 116V [Ch 1 RTCRY Fa,4ch=2| 2.00 v &M[20.0ms A G 11.6 V|
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-48S48W
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Efficiency versus Input Voltage Derating Output Load versus Ambient Temperature and Airflow
Full Load Vin(nom)
* Mount on 2U Iron Base-Plate Dimension is 19” X 3.5” X 0.063”
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Derating Output Load versus Ambient Temperature and Airflow Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom) With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE100-48S48W

Tekstop |  S— E————— TekStop | S T——

&4

\' s.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 51.0mv| |'560mvw4' R M\zuuu's\' A\ ohi _'r'nnmv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off
2
E\.V."‘i ;
Vout : : N Vout | : : N
[chi o0V 8iCh2 PTRD M[20.0ms] =A\ ch1 5 9.20v Sl 200V Fa,4ch=2| 2.00 v &M[20.0ms A G 9.20V|
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-110S3P3W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow

Vin(nom)

* Mount on 2U Iron Base-Plate Dimension is 19” X 3.5” X 0.063”
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Derating Output Load versus Ambient Temperature and Airflow

With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE100-110S3P3W

Tek Prevu |

@I 20 0mvan o MZ.00s| A ChT 7 26.8mV|

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

TekStop_|

| —

Vin

| R
Vot / : “

SE 200V wCh2 500V

M20.0ms| A] Ch1 & 1.04V|

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

&4

|'260m\,w4' i

M 200015] A Ch1 F 28.0mv,

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

Tek Stop__| S— m—
Vonioff
123

Sl 200 v wcha[ 200V

M20.0ms| A Ch1 & 1.04V

Using ON/OFF Voltage Start-Up and Output Rise Characteristic

Vin(nom); Full Load
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-110S05W
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Efficiency versus Input Voltage Derating Output Load versus Ambient Temperature and Airflow
Full Load Vin(nom)
* Mount on 2U Iron Base-Plate Dimension is 19” X 3.5” X 0.063”
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Derating Output Load versus Ambient Temperature and Airflow Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom) With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE100-110S05W

Tekstop_|

Tekstop | A —

=4 {
4

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 35.2mv| |'260mvw4' R M| zuuu's\' A\ TG '40.0mv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off
3
Vin:
e : e nerem i
4 Vout 4
[chi ooV 8iCh2 S50y M[20.0ms] =A\ Cch1 5~ gaomy| Sl 200V Fa,4ch=2| 2.00 v &M[20.0ms A G 112y
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
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POWERBOX Industrial Line
PQAE100W Series
Up to 90W 4:1 Single Output

High

Performance DC/DC Converter

Manual

All test conditions are at 25°CThe figures are identical for PQAE100-110S12W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow
Vin(nom)
* Mount on 2U Iron Base-Plate Dimension is 19” X 3.5” X 0.063”
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Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE100-110S12W

Tekestop | Tekstop | A —

—"——

&4

1.
\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 15.6my| |'260mvw4' R M\zuuu's\' A\ ohi _'r'w.nmv\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off
2
Vin -
\out 4' Vout 9
[chi ooV 8iCh2 S50y M[20.0ms] =A\ ch1 5 2.70v [Ch 1 ETRY Fa,4ch=2| 2.00 v &M[20.0ms A G 3.50V
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-110S15W
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Efficiency versus Input Voltage Derating Output Load versus Ambient Temperature and Airflow
Full Load Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow Derating Output Load versus Ambient Temperature and Airflow

www.prbx.com

With 0.24” Heat-Sink , Vin(nom)

With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°CThe figures are identical for PQAE100-110S15W

TelgStop | kStop_| S

[ {
z
a4

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 15.2my| Sl 500mv e M| 200us | .A\.CI.‘IIIJ'. .nbm'v\
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)
TekStop | Sem— —— TekStop | S— m—
Von/off
2
Vin-
z :
...... @ i .
Vout Vout
[chi ooV 8iCh2 S50y M[20.0ms] =A\ chl 5 430y [Ch 1 ETRY Fa,4ch=2| 2.00 v &M[20.0ms A G 410V
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-110S24W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow
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* Mount on 2U Iron Base-Plate Dimension is 19” X 3.5” X 0.063”
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Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE100-110S24W

Tekestop | Tekstop | A —

=4 {
=

AAVAWA VAT N

\' z.o.omw\,ﬁq' R M|2.00p§| .A\.CI;H.J'. 25.6mv| |'560mvw4' R M| zuuu's\' A\ TG éo.nmv\
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)
TekStop | Sem— —— TekStop | S— m—
Vonjfoff
2
Vin' : : : : 3 :
Vouit : : 4 Vout ﬁ : : ‘T
[chi Toov 8iCh2 S50y M[20.0ms] =A\ ch1 5 530V [Ch 1 RTCRY Fa,4ch=2| 2.00 v &M[20.0ms A G 5.80V
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-110S30W
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Derating Output Load versus Ambient Temperature and Airflow Derating Output Load versus Ambient Temperature and Airflow

www.prbx.com

With 0.24” Heat-Sink , Vin(nom)

With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-110S30

Tekstop e — Tekstop | i

@ 20 0mvan o WM2.00ks] A CAT J 36.4mV| @EI B00mv e M 20018] A Ch1 F 80.0mV|

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)
Tekstop | L0 ] Tekstop | b i ]
ERRAF- 1 g g : - 3
- Ry R :
............. ﬁ\ .
Vin
Z ;
______ E UL
Vout Vout
[chi o0V 8 Ch2 S0V M[20.0ms]| .A\ chl 5 9.40v Sl 100V Fa,4ch'2| 2.00v  5M[20.0ms A Chir 9.40V
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
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE100-110S48W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow
Vin(nom)
* Mount on 2U Iron Base-Plate Dimension is 19” X 3.5” X 0.063”
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Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE100W Series

Up to 90W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE100-110S48W

TekStop | — Tekstop | i

@ 50.0mvan o WM2.00Ms] A CAT J 40.0mV| @EHI B00mV e M 20018] A Ch1 F 220mV|

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)
Tek Stop_| —_— Tek Stop_| i
: v : : : :
- - \on/off R :
............. ﬁ\ .
Vin
Z ;
Vout 4 Vout *
[chi 200V 8 Ch2 S0V M[20.0ms]| .A\ chl 5 8.80V [Ch1FTIORY Fa,4ch'2| 2.00v  5M[20.0ms A Chir 8.80V
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
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