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3. Technical Specifications

Output Characteristics

Parameters Model Min Typical Max Units

Output voltage

(Vin(nom); full load; Ta=25 °C) IIS3P3W 3.267 3.3 3.333 VDC
JS05W 4.95 5 5.05 VDC
asi2w 11.88 12 12.12 VDC
s15w 14.85 15 15.15 VDC
1s24w 23.76 24 24.24 VDC
JS30wW 29.70 30 30.30 VDC
1s48wW 47.52 48 48.48 VDC

Output regulation

Line (Vin(min) to Vin(max); full load) All -0.1 +0.1 %

Load (0% to 100% of full load) IS3P3W -0.2 +0.2 %
JS05W -0.2 +0.2 %
si2w -0.1 +0.1 %
s15w -0.1 +0.1 %
1s24wW -0.1 +0.1 %
IS30wW -0.1 +0.1 %
1s48wW -0.1 +0.1 %

Output ripple and noise

Peak to peak (20MHz bandwidth) IS3P3W 75 100 mVp-p

With a 22uF/25V X7R MLCC SoswW 75 100 mVp-p
as12w 100 125 mVp-p
OS15W 100 125 mVp-p

With a 4.7uF/50V X7R MLCC s24w 200 250 mVp-p
IS30wW 200 250 mVp-p

With a 2.2uF/100V X7R MLCC 1s48wW 300 350 mVp-p

Voltage adjustability

(Maximum output deviation is inclusive of remote sense) All -20 +10 % of Vout

Remote sense

(If remote sense is not being used, sense pins should connect All 10 % of Vout

to the output pins with the same polarity. )

Temperature coefficient All -0.02 +0.02 %/°C

Output voltage overshoot

(Vin(min) to Vin(max); full load; Ta=25°C) All 0 5 % of Vout

Dynamic load response

(Vin(nom); Ta=25°C) load step change from 75% to 100% or IS3P3W 350 mV

100 to 75% of full load peak deviation IS05W 450 mV
si2w 700 mV
s15w 700 mV
1s24wW 750 mV
JS30wW 1100 mV
1s48wW 1200 mV

Setting Time (Vo<10% peak deviation) All 250 us
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Parameters Model Min Typical Max Units

Output current 24S3P3W 30 A
24S05W 24 A
24S12W 10 A
24S15W 8 A
24S24W 5 A
24S30W 4 A
24S548W 2.5 A
48S3P3W 30 A
48S05W 24 A
48512W 10 A
48S15W 8 A
48524W 5 A
48S30W 4 A
48548W 2.5 A
110S3P3W 30 A
110S05W 24 A
110S12W 11 A
110S15W 8.6 A
110S24W 55 A
110S30W 4.4 A
110S48W 2.7 A

Output capacitance load 24S3P3W 91000 pF
24S05W 48000 uF
24S12W 8300 uF
24S15W 5300 uF
24S24W 2100 uF
24S30W 1300 uF
24S548W 520 uF
48S3P3W 91000 uF
48S05W 48000 uF
48s12W 8300 uF
48S15W 5300 uF
48S24W 2100 uF
48S30W 1300 uF
48S48W 520 uF
110S3P3W 91000 uF
110S05W 48000 uF
110S12W 9170 uF
110S15W 5730 uF
110S24W 2290 uF
110S30W 1470 uF
110S48W 560 uF

Output over voltage protection

(Hiccup mode) All 115 130 % of Vout

Output over current protection

(% of lout rated; Hiccup mode) All 110 140 % of FL

Output short circuit protection All Continuous, automatics recovery
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Input Characteristics

Parameters Model Min Typical Max Units

Operating input voltage

Continuous 24S1wW 8.5 24 36 VDC
48SwW 16.5 48 75 VDC
1108w 40 110 160 VDC

Transient (1sec,max) 24SwW 50 VvDC
48SwW 100 VDC
1108w 185 VDC

Input standby current

Typ. value at Vin(nom); no load) 24S3P3W 25 mA
24S05W 25 mA
24S12W 25 mA
24S15W 25 mA
24S24W 25 mA
24S30W 25 mA
24S48W 25 mA
48S3P3W 15 mA
48S05W 15 mA
48512W 15 mA
48S15W 15 mA
48524W 15 mA
48S30W 15 mA
48548W 15 mA
110S3P3W 8 mA
110S05W 8 mA
110S12W 8 mA
110S15W 8 mA
110S24W 8 mA
110S30W 8 mA
110S48W 8 mA

Under voltage lockout turn-on threshold 24SwW 9 VvDC
48SwW 18 VDC
1108w 43 VDC

Under voltage lockout turn-off threshold 24SwW 7.3 8.1 VvDC
48SwW 15.5 16.3 VDC
110SMW 33.0 36.0 VDC

Input reflected ripple current All 50 mAp-p

Start up time

(Vin(nom) and constant resistive load) Power up All 75 100 ms

Remote on/off All 75 100 ms

Remote on/off control

(The Ctrl pin voltage is referenced to negative input)

Negative logic (standard)

On/Off pin low voltage (remote ON) smw Shortor 0 ~1.2VDC

On/Off pin high voltage (remote OFF) Openor3~12VDC

Positive logic (option)

On/Off pin high voltage (remote ON) COISwW-P Openor3~12VDC

On/Off pin low voltage (remote OFF) Shortor 0 ~1.2VDC

Input current of remote control pin All -0.5 1 mA

Remote off state input current All 3 mA
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General Specifications

Parameters Model Min Typical Max Units

Efficiency

(Vin(nom); Full Load; Ta=25°C) 24S3P3W 88 %
24S05W 89 %
24S12W 88 %
24S15W 89 %
24524W 88 %
24S30W 89 %
24548W 88 %
48S3P3W 88 %
48S05W 89 %
48S512W 89 %
48S15W 90 %
48524W 90 %
48S30W 90 %
48548W 90 %
110S3P3W 88 %
110S05W 89 %
110S12wW 88 %
110S15W 89 %
110S24W 89 %
110S30W 89 %
110S48W 89 %

Isolation voltage (1 minute; basic insulation)

Input to output All 2250 VDC

Input (output) to base-plate All 2250 VDC

Isolation resistance All 1 GQ

Isolation capacitance All 1500 pF

Switching frequency All 270 300 330 kHz

Weight All 64 g

MTBF MIL-HDBK-217F Tc=70°C, full load All 3.684 x10° hours

Safety meets All |IEC60950-1,UL60950-1, EN60950-1

Case material All Aluminum base-plate with plastic case

Potting material All Silicone (UL94 V-0)
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Environmental Characteristics

Parameters Model Min Typical Max Units

Operating base-plate temperature All -40 100 °C

Storage temperature All -55 125 °C

Over temperature protection All 110 °C

Thermal impedance (vertical direction; 20LFM)

Without heat-sink smw 9 °C/W
asmw -HS 7.1 °C/W

With 0.24" height heat-sink [SCTw -HS2 7.1 °C/W
Osw -HSs1 5.5 °C/W

With 0.5" height heat-sink [ISOw -HS3 5.5 °C/W

Only mount on 2U iron base-plate smw 2.8 °C/W

*2U iron base-plate dimension is 19" X 3.5" X 0.063"

Relative humidity All 5 95 % RH

Thermal shock All MIL-STD-810F

Shock All EN61373, MIL-STD-810F

Vibration All EN61373, MIL-STD-810F

EMI Characteristics

Parameters Standard Condition Level

EMI (for further information, please contact Powerbox) EN55011 With external input filter Class A, Class B
EN55022

ESD EN61000-4-2 Air +8kV Perf. Criteria A

Contact +6kV

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 Perf. Criteria A

EN50155 +2kV
Conducted immunity EN61000-4-6 10V rm.s Perf. Criteria A
Power frequency magnetic field EN61000-4-8 100A/m continuous; Perf. Criteria A

1000A/m 1 second
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4. Output Voltage Adjustment

Output voltage is adjustable for 10% trim up or -20% trim down of
nominal output voltage by connecting an external resistor between
the Trim pin and either the +Sense or -Sense pins. With an external
resistor between 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 equation 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 - (5.1 Vour(100+A%)  511+10.22A%
v 1.225A% A%

o

Rp =(m—10.22jk0
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) 869.117  436.331  292.07 219.939  176.66 147.808 127.198 111.742 99.72 90.103

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) 1585.35  797.994 535542 404.316 32558 273.09 235596 207.476 185.605 168.109

oasi2w Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout (V) 11212 12.24 12.36 12.48 12.60 12.72 12.84 12.96 13.08 13.20
RU (k) 453455 2287.19 1538.08 1163.52 938.78 788.956 681.939 601.676 539.25 489.309

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) 5798.49 292542 1967.73  1488.89 1201.568 1010.04 873.229 770.619 690.812 626.966

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) 9590.32  4840.11  3256.7 2465 1989.98 1673.3 1447.1 1277.45 11455 1039.94

Oas3o0w Trim-Up

Trim-Up (%) 1 2 3 4 5 6 7 8 9 10
Vout (V) 30.3 30.6 30.9 31.2 315 31.8 32.1 324 32.7 33
RU (k) 12118.2 6116.57 4116.02 3115.74 251558 211547 1829.68 1615.33 1448.62 1315.25

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) 197019 994594 6693.96 5067.97 4092.38 344199 2977.42 262899 235799 2141.19

oosoow Trim-Down

Trim-Down (%) 1 2 3 4 5 6 7 8 9 10
RD (k) 500.78 245.28 160.113 117.63 91.98 74.947 62.78 53.655 46.558 40.88
Trim-Down (%) 11 12 13 14 15 16 17 18 19 20
RD (k) 36.235 32.363 29.088 26.28 23.847 21.718 19.839 18.169 16.675 15.33
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5. 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
minimum 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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6. 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 PQAE150-24STIW
and PQAE150-48STIW recommended Nippon Chemi-con KY series,
100pF/100V. The PQAE150-110SCTOW recommended Ruby-con BXF
series, 39uF/200V.

Install CSIM and LSIM to simulate the impedance of power source.
External input capacitors CFILTER serve primarily as energy-storage
elements, minimizing line voltage variations caused by transient IR
drops in conductors from backplane to the DC/DC. The capacitor must
as close as possible to the input terminals of the power module for
lower impedance. For the input reflected-ripple current measurement
configuration is shown as below:

Input reflected-ripple current measurement setup

CURRENT PROBE

TO SCOPE

Lsim

J:POWER I*
—" SOURCE "\CS'M

PQAE150-24S1O0W

Component Value Voltage Reference

LSIM 11pH ---- Inductor

CSIM" CFILTER 220pF 50V Nippon chemi-con KY-series
PQAE150-48SO0W

Component Value Voltage Reference

LSIM 11pH ---- Inductor

CSIM" CFILTER 100pF 100V Nippon chemi-con KY-series

PQAE150-110SO0W

Component Value Voltage Reference
LSIM 20pH ---- Inductor
CSIM" CFILTER 120pF 200V Ruby-con BXF series
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7. Output Over Current Protection

When excessive output currents occur in the system, circuit protection is
required on all power supplies. Normally, overload current is maintained
at approximately 110~140 percent of rated current for PQAE150W
Series. Hiccup-mode is a method of operation in a power supply whose
purpose is to protect the power supply from being damaged during an
over-current fault condition. It also enables the power supply to restart
when the fault is removed. There are other ways of protecting the power
supply when it is over-loaded, such as the maximum current limiting or
current fold-back methods.

One of the problems resulting from over current is that excessive heat
may be generated in power devices; especially MOSFET and Schottky
diodes and the temperature of those devices may exceed their specified
limits. A protection mechanism has to be used to prevent those power
devices from being damaged.

The operation of hiccup is as follows. When the current sense circuit
sees an over-current event, the controller shuts off the power supply for
a given time and then tries to start up the power supply again. If the over-
load condition has been removed, the power supply will start up and
operate normally; otherwise, the controller will see another over-current
event and shut off the power supply again, repeating the previous cycle.
Hiccup operation has none of the drawbacks of the other two protection
methods, although its circuit is more complicated because it requires

a timing circuit. The excess heat due to overload lasts for only a short
duration in the hiccup cycle, hence the junction temperature of the power
devices is much lower.

The hiccup operation can be done in various ways. For example, one

can start hiccup operation any time an over-current event is detected; or
prohibit hiccup during a designated start-up is usually larger than during
normal operation and it is easier for an over-current event is detected;

or prohibit hiccup during a designated start-up interval (usually a few
milliseconds). The reason for the latter operation is that during start-up,
the power supply needs to provide extra current to charge up the output
capacitor. Thus the current demand during start-up is usually larger
than during normal operation and it is easier for an over-current event to
occur. If the power supply starts to hiccup once there is an over-current,
it might never start up successfully. Hiccup mode protection will give the
best protection for a power supply against over current situations, since
it will limit the average current to the load at a low level, so reducing
power dissipation and case temperature in the power devices.

8. Output Short Circuitry Protection

Continuous, hiccup and auto-recovery mode. During short circuit,
converter still shut down. The average current during this condition will
be very low and the device can be safety in this condition.

9. Output Over Voltage Protection

The output over-voltage protection consists of circuitry that monitors the
voltage on the output terminals. If the voltage on the output terminals
exceeds the over-voltage protection threshold, then the module enter the
non-latch hiccup mode.
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10. Over Temperature Protection

Sufficient cooling is needed for the power module and provides more
reliable operation of the unit. If a fault condition occurs, the temperature
of the unit will be higher. And will damage the unit. For protecting the
power module, the unit includes over-temperature protection circuit.
When the temperature of the Aluminum base-plate is to the protection
threshold, the unit enters “Hiccup” mode. And it will auto restart when
the temperature is down.

11. Thermal Considerations

The power module operates in a variety of thermal environments.
However, sufficient cooling should be provided to help ensure reliable
operation of the unit. Heat is removed by conduction, convection, and
radiation to the surrounding Environment. Proper cooling can be verified
by measuring the point as the figure below. The temperature at this
location should not exceed 100°C. When Operating, adequate cooling
must be provided to maintain the test point temperature at or below
100°C. Although the maximum point Temperature of the power modules
is 100°C, you can limit this Temperature to a lower value for extremely
high reliability.

TEMPERATURE MEASUREMENT POINT

TOP VIEW

The suggested heat dissipation modes as below:

1. Add the heat-sink

The main function of heat-sink is to add the touch surface of heat source
for air. Under the suitable air convection condition (including natural
convection), that can reduce the heat resistance 6ca apparently.

After combination of the heat resistance 6ca, it's the sub-total of 6cp,
6ph and Bha. Because the air gets big heat resistance under no air
convection, the 6ha which touch the air is the main heat resistance.
Suggestions as below:

(1) 6ca=0cp+Bph+6ha. In order to let the heat-sink reducing the 6ha in
big range, we suggest to use the thermal pad with good heat conduction
and flushing performance.

(2) The best layout for heat-sink is to put the fin of the heat-sink vertical
to the air, and this will cause a good “stack effect”. So, we can have the
best natural air convection condition. When there's no force air to help
the heat dissipation, this point is critical.

www.prbx.com

a-a view Heat-sink |
Thermalpad |
/ Power converter |
Bha
a-a view
8cp 8ph
L2 4
2. Force Air

Normally, we use the fan for the force air. By the air movement rapidly,
it can bring the heat energy from the case surface. This is a good
solution to reduce the heat resistance 6ca of the module. When the air
speed is bigger, the heat resistance is smaller, and the heat dissipation
performance is better. We need to note, the air direction not to be in
vertical with the module's frame. Or, the heat dissipation performance
will be worse.

If there's heat-sink and force air in the same system, the direction for
heat-sink and force air should be followed as illustrate in below left chart.
So we can get the best performance of heat dissipation. In below right
chart, it's wrong direction. The air can't go through, the performance is
not good.

Vertical type heat-sink Horizontal type heat-sink

L ‘
4 4 & 4
&) ‘ 8 = | ®
= £ 1 1=
ol o <7 Airflow
. Convection
A Airflow & Radiation

0 U
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12. Heat-Sink Considerations
Equip heat-sink for lower temperature and higher reliability of the
module. Considering space and air-flow and choose which heat-sink is

needed. There are four types of heat-sink as the below for optional order.

Part No. Suffix

Without heat-sink -

7G-0029B-F HS

7G-0030B-F HS1

7G-0031B-F HS2

7G-0032B-F HS3

7G-0029B-F
1.45¢36.8)
0.24¢6.1) o
@] o]
:'\3
K
@] O
Air Flow==p
7G-0031B-F
1.45¢36.8)
@] O
1t
| 3
I
Z
) @]
L JUWWUL_ |
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7G-0030B-F

1.45¢36.8)

0.5¢12.7)

2.28(57.9)

O @]

O O

1. All dimensions in inch (mm)
2. Tolerance : x.xx+0.02 (x.x+0.5)

Air Flow=sp

7G-0032B-F

1.45¢36.8)

(6'LS¥B2'2

Air Flows»

TL2NED
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The heat-sink type mechanical drawing

PQAE150-JCISCITW-HS

PQAE150- (IISCICIW -HS1

1.47¢37.3)max.

1.47¢37.3)max.
1.05¢26.7> | | 0.78¢19.8omax. 1.05¢26.7) | 1.04¢26.4dmax.
) ® O ® =
; 3
R £ a
S 3 3 3
| v [Ip] Y]
S| 9 S| ®
™| — ™ —
o ad
—® o = ® ° =
7G-0029-F 7G-0030-F
TOP VIEW SIDE VIEW TOP VIEW SIDE VIEW
PQAE150-[JIS[JCIW -HS2 PQAE150-JJS[JCIW -HS3
2.30¢58.4)max. 2.30(58.4)max.
1.86¢47.2) i 0.78¢19.8)max. ) 1.86(47.2) i 1.04¢26.4)m¢
2 < O 7 O
E ™~ — El~ —
ok = gk =
e — ¥ —
= Sl —
+ 1o ® | o ® T~
7G-0031-F 7G-0032-F
TOP VIEW SIDE VIEW TOP VIEW SIDE VIEW

1. All dimensions in inch (mm)
2. Tolerance : x.xx+0.02 (x.x+0.5)
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13. Remote On/Off Control

The Ctrl Pin is controlled DC/DC power module to turn on and off, the user must use a switch to control the logic voltage high or low level of the pin
referenced to -Vin. The switch can be open collector transistor, FET and Photo-Coupler. The switch must be capable of sinking up to 1 mA at low-
level logic voltage. High-level logic of the Ctrl pin signal maximum voltage is allowable leakage current of the switch at 12V is 0.5 mA.

Remote ON/OFF Implementation

L
ISOLATION
! SYSTEM
SIGNAL H OMN/OFF  g--
' CONTROL
v
Isolated-Closure Remote ON/OFF Level Control Using TTL Output

+VIN

Level Control Using Line Voltage

There are two remote control options available, positive logic and negative logic.
a. The positive logic structure turned on of the DC/DC module when the Ctrl pin is at high-level logic and low-level logic is turned off it.

B

When PQAE150W module is turned off at Low-level logic When PQAE150W module is turned on at High-level logic

b. The negative logic structure turned on of the DC/DC module when the Ctrl pin is at low-level logic and turned off when at high-level

logic.

- \E!
When PQAE150W module is turned on When PQAE150W module is turned off
at Low-level logic at High-level logic
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14. EMS Considerations

The PQAE150W series can meet Fast Transient EN61000-4-4 and
Surge EN61000-4-5 performance criteria A with external components
connected to the input terminals of the module. Please see the following
schematics as below.

SURGE / EFT

POWER L
SOURCE T suree/EFT  ci

Surge/Fast transient
PQAE150-24S0O0W

Component Value Voltage Reference

c1r c2 220pF 100V Nippon chemi-con KY-series

PQAE150-48S1O0W

Component Value Voltage Reference

c1r c2 220pF 100V Nippon chemi-con KY-series

PQAE150-110SOW

Component Value Voltage Reference

c1°c2'Cc3 100pF 250V Ruby-con BXF series

15. Mechanical Drawing
1.45¢36.8)

0,600¢15.24>
| 0.300¢7.62y 050427
@Lo &l.t g} —
3 2 1
& o ®
E s
? 3 s
o ® &
8765 4 o)
6o ®)
\
0.150¢3.81> \ 0.20¢5.15 .
0.450(11.43) Screw 2-M3X0.5
BOTTOM VIEW
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Pin Define Diameter
1 -Vin 0.04 Inch
2 Ctrl 0.04 Inch
3 +Vin 0.04 Inch
4 -Vout 0.06 Inch
5 -Sense 0.04 Inch
6 Trim 0.04 Inch
7 +Sense 0.04 Inch
8 +Vout 0.06 Inch

1. All dimensions in Inch (mm)

2. Tolerance: X.XX+0.02 (X.X£0.5) X.XXX+0.01 (X.XX+0.25)
3. Pin pitch tolerance +0.01 (0.25)

4. Pin dimension tolerance +0.004 (0.1)

5. The screw locked torque: MAX 3.5kgf-cm(0.34N-m)

16. Recommended Pad Layout

2.30¢58.9min.
) 2.000¢50.80> |

0.15¢3.9»

0.600¢15.24)
0.450011.43>
0.300¢7.62>
0.150¢3.81>
0.44C11.1)

j__
|
|
|
|
|
|
|
-

1.47(37.4)min
G060 Q
0~ U
w n -
*T-*

r
|
|
|
|
|
|
|
L
0.300¢7.62)

0.600015.24>

All dimensions in inch(mm}

Pad size(lead free recommended)
Through hole 1.2.3.5.6.7:90.051(21.30)
Through hole 4.8:80.075(81.90)
Top view pad 1.2.3.5.6.7:90.064(91.63)
Top view pad 5.9:¢0.094(92.38)
Bottom view pad 1.2.3.5.6.7:80.102(¢2.60)
Bottom view pad 5.9:#0.150(93.80)

1. All dimensions in Inch (mm)

2. Tolerance: X.XX+0.02 (X.X£0.5) X.XXX+0.01 (X.XX+0.25)
3. Pin pitch tolerance +0.01 (0.25)

4. Pin dimension tolerance +0.004 (0.1)
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17. 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.

o 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
Fuse should always be installed EFT. Also it protects the rear circuit
from damaging or incorrect output.

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 17-1 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 PQAE150-24SXXW and PQAE150-48SXXW recommended Nippon Chemi-con KY series, 100uF/100V.
The PQAE150-110SXXW recommended Ruby-con BXF series, 39uF/200V.

www.prbx.com
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18. 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
PQAE150-24S[TIW 25 Fast-Acting
PQAE150-48STIW 12 Fast-Acting
PQAE150-110SOW 6.3 Slow-Blow

Table 18-1 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 18-1 Reverse input voltage protection

Model Voltage Rating of the Diode Current Rating of the Diode
PQAE150-24STIW 60V 1~1.5 x Fuse Rating
PQAE150-48STIW 100V 1~1.5 x Fuse Rating
PQAE150-110STOW 200V 1~1.5 x Fuse Rating

Fig 18-2 Reverse protection diode selection

www.prbx.com 17
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19. 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 19-1 EMS requirements

SURGE / EFT

|-

i
AL
i
Al
i

SOURCET cllec2les

POWERésum JEFT
L&

AR

Fig 19-1 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 19-2 PCB trace

Model Component Specification Reference
PQAE150-24S10W  C1,C2 220pF/100V Nippon Chemi-con KY series
PQAE150-48S1W

PQAE150-110S[TOW  C1,C2,C3 100pF/250V Ruby-con BXF series

Table 19-2 Surge & EFT filter

www.prbx.com
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20. EMI Considerations
Recommended External EMI Filter for EN55032 Class A

L1
HMPUT o URR U +in +out
DD
= 2= C3i_—- C4— Ch— CB— ©F = C8— LOAD
CASE
AMPUT o -Ain “Wout -
ot Lotz - It 13 L:M =
el I
-
1

SHEELD PLANE
Fig 20-1 Recommended EMI filter for EN565032 Class A

MODEL C1 c2'C3°'Cc4 C5 C6°C7°C8 C9°'C10°C11°C12°C13°C14 L1
PQAE150-24SOW N/A 6.8uF/50V N/A 6.8pF/50V 1000pF/3kV 0.68pH; 17A
1812 MLCC 1812 MLCC 1808 MLCC SMD Inductor
PMT-114
PQAE150-48SOW  4.7uF/100V 4.7uF/100V 4.7uF/100V 4.7uF/100V 1000pF/3kV 3.3pH; 10A
1812 MLCC 1812 MLCC 1812 MLCC 1812 MLCC 1808 MLCC SMD Inductor
PMT-102

Table 20-1 B.O.M. of external EMI filter

Top view

Bottom view
Fig 20-2 Recommended layout pattern

www.prbx.com 19
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Recommended External EMI Filter for EN55032 Class A

T

L1
+MPUT JRUE UL +4in +v'out

DCDC

1 C2_ |+ LOAD

CASE

AMPUT o -4 “Sout

c5 L g L 1T C7 =

——|——9
[w]

SHELD PLAME

Fig 20-3 Recommended EMI filter for EN55032 Class A

Model Cc1'Cc2 C3'C4°'C5'C6°C7'C8 L1
PQAE150-110SCTOW ~ 39pF/250V 1000pF/3kV 30uH; 5A
Al Cap. 1808 MLCC SMD Inductor
(lie down) PMT-104

Rubycon BXF
Table 20-2 B.O.M. of external EMI filter

1 c2
u
2 6 O
Top view
o
o
‘) )
o o
+Vout
Bottom view

Fig 20-4 Recommended layout pattern
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Recommended External EMI Filter for EN55032 Class B

co
11
L
L1
+INPUT TAAAS ’ ’ . +Vin +Vout
DC/DC
Cl= C2= C3= Cd= C5= C6= C7= CB8= é'—OAD
CASE
-INPUT . ST - . -Vin “Vout ?
Cl1= Cl2= It C13% C14=
c10 '[
g i L

SHIELD PLANE

Fig 20-56 Recommended EMI filter for EN55032 Class B

Model c1'c2'c3'ca C5'C6°C7'C8 C9'C10°C13'C14 c11°C12 L1
PQAE150-24SCTIW 10uF/50V 10pF/50V 1000pF/3KV 2200pF/3kV 285pH
1812 MLCC 1812 MLCC 1808 MLCC 1812 MLCC Common Choke
PMT-103

Table 20-3 B.O.M. of external EMI filter

Top view
—Uout
o o
o ¢ @o
+Uout
Bottom view

Fig 20-6 Recommended layout pattern
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Recommended External EMI Filter for EN55032 Class B

cs
Iyl
10
L1 L2
+INPUT o— e e ¢ > +Vin +Vout
DC/DC
cl1= c2= C3 c4= c5 C6= C7= é LOAD
CASE
-INPUT o4 L1 L1 & -Vin Vout >
C10= C11= Il Cl2= C13=
co '[
2 i 2

SHIELD PLANE

Fig 20-56 Recommended EMI filter for EN55032 Class B

Model C1°C2°C3°C4°C5°C6°C7 c8°'C9'C10°C11°C12°C13 L1 L2
PQAE150-48SCOW 4.7uF/100V 1000pF/3kV 620uH 285uH
1812 MLCC 1808 MLCC Common Choke Common Choke
PMT-067 PMT-103

Table 20-3 B.O.M. of external EMI filter

Top view

—Vout
o @ o @ o
® @ o @ o

+Vout

Bottom view
Fig 20-6 Recommended layout pattern
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Recommended External EMI Filter for EN55032 Class B

+MFUT o

L1

L2
e,

4]

IR

-MPUT o

i Ut U Caae'¥
>

c2

1

c3_|

1

CE

=7 =

+4in +Wout

DCiDC

CASE

-vin Svout

11 o] ca

r————o

Fig 20-7 Recommended EMI filter for EN55032 Class B

SHIELD PLAMNE

LoaD

Model c1'c2'C3 C4°C5°C6°C7°C8°C9 L1 L2
PQAE150-110SCTOW  39pF/250V 1000pF/3kV 735uH 30.1pH; 5A
Al Cap. 1808 MLCC Common Choke SMD Inductor
(lie down) PMT-105 PMT-104

Rubycon BXF

Table 20-4 B.O.M. of external EMI filter

Top view

Fig 20-8 Recommended layout pattern

www.prbx.com
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Specifications of Common Mode Choke and Differential Inductor

Part number: PMT-067

Inductance: 620uH +35% (100kHz/ 100mV)

DCR: 25mQ

Rated current: 7.5A, max.

Dimensions (mm): A 16.0, max.
B 16.0, max.
C 15.0, max.
D 4.0+0.3
E 10.0+0.3
F 7.4 0.3
G ¢$0.8+0.1

* Recommended through hole: $1.0 mm

Part number: PMT-102
Inductance: 3.3uH £20% (100kHz/250mV)
DCR: 18 mQ
Rated current: 10A, max.
Dimensions (mm): A 65+0.3
B 6503
C 4.2, max.
D 7.6, max.
E 1.5+0.3
F 1.2+0.3
G 30
H 85
I 2.5
Part number: PMT-103
Inductance: 285pH +35% (100kHz/ 100mV)
DCR: 5.5 mQ
Rated Current: 16A, max
Dimensions (mm): A 16.0, max.
B 16.0, max.
C 15.0, max.
D 3603
E 10.0+0.3
F 7.4 0.3
G  ¢0.8+0.1

* Recommended through hole: $1.0 mm
All dimensions in mm

www.prbx.com

TOP VIEW

PIN 1 MARK
1 - 4 o
N1 g N2 1
5 5 9
o B o

PCB PATTERN

A
4 3
[11]

TOP VIEW

E

PIN 1 MARK
1 —— 4 o
N1 g N2 1
2 3 9
. E ]
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Part number: PMT-104 MECHANICAL DIMENSION :
Inductance: 30.1pH +10% (100kHz/ 100mV) |_ A ._I
DCR: 40 mQ B =
Rated current: 5A, max.
Dimensions (mm): A 13.5, max. H || 6 1
B 5.8, max. i r—Cl—
C  10.9, max. '//L:_' — ez
Cl 5.2, min. i :
H 10, max. EPOXY it 78
H1 14.3, max. ‘Se!dulplmnl-ul S
K 23202 E : L
L 0.2 +0.2 = ) 2 5MAX =
Part number: PMT-105 & T—A
Inductance: 735pH +35% (100kHz/ 100mV)
DCR: 19 mQ
Rated current: 5.6A, max. "‘I 4 3m
Dimensions (mm): A 16.0, max.
B 16.0, max. 1 2
C 15.0, max. —
D 40403 TOP VIEW
PIN 1 MARK PR
E 10.0£0.3
F 7403 1 - 4 o
G  ¢$0.8%0.1 N1 N2 )
* Recommended through hole: $1.0 mm 2 3 n
e B
Part number: PMT-114 | A | E
Inductance: 0.68pH +20% (100kHz/250mV) ~
DCR: 3.8mQ
Rated Current: 17 A, max B D
Dimensions (mm): A 7.8, max.
B 7.0, max. A
C 4.2, max.
D 2005 CE_ PCB PATTERN
E 1.2+0.3
F 35 ) D
G 37
H 80
G
* Re(l:ommlende.d through hole: $1.6 mm H
All dimensions in mm
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21. EMI Test Results

Date: Time: ml.wd (dbuv) Date: Time:
- R | 1 T 70| - G an 2 I A = " B e |
M 60| ™ cispr :Inuai
| e8] 50 e = i )
IS N SR A a0 - A - b : f— E .
/“-/\_/
NAPRRYTYRTITIOC B hadhs A g mm
1 N ]
10|
5 10 20 30 “0.15 02 05 1 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-24S3P3W PQAE150-24S3P3W
Vin (nom); Full load. Vin (nom); Full load.
Date: Time: Level (dbuv) Date: Time:
i | cispr glass-a| -‘—“‘ . | cispr class-b
; HE |1sem i = | -1od8

\ [ ] : 4 L P ; _; |
TR ) W T § J IR EARRETYTTINT T /“J\-M‘[\’mAWM MW
e . | '

I I I l [ A |

05 5 0 20 0 LT 05 1 2 ; 10 2 3
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-24S05W PQAE150-24S05W
Vin (nom); Full load. Vin (nom); Full load.
Ll_v_-l_[d_h’w] Date: Time: °=l.ll\lul(ﬂlsini‘] Date: Time:
a |
] | | cispr class-a 60| ™ | cispr class-b
R -l I i : | o
W H 1 \/\ H !
u/ \L___;_}\w_,,-\‘ " okl | = ALl PLBYSN I/ M
Tt |
20|
‘{ 10
015 02 05 1 2 — 20 % 045 02 05 2 0 20 0
Frequency (MHz) Frequeney (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-24S12W PQAE150-24S12W
Vin (nom); Full load. Vin (nom); Full load.
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4o Level (dbuv) Date: Time: Level (dbuv) Date: Time:
- L
| |
: B [ cispr B-I.lnm 55| | I Ell_pl':ﬁ“!'b
i Rl . . [l 1348 S 111 bt P
N | | LA T i
J T4 - A ‘
P Sy g L-A_J'L'L ik "ummw | . == 'V\JVJL :
e ) ] O R o i o i < it i ke 1 T ozt [ 1]
20 ! | |
10| | T ]I 1
015 0.2 C — 2 10 % @ 015 02 05 ] 5 ] 2 %
Fraquancy (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-24S15W PQAE150-24S15W
Vin (nom); Full load. Vin (nom); Full load.
Level (dbuv) Date: Time: an LEvel (dbuv) Date: Time:
sispr class-b

[ | [ | Tt I | cispr class-a

SRR I S A R | 4948

—E i 5 — - -
Frequency (MHz)

EN55022 Class A Conducted Emission
PQAE150-24S24W
Vin (nom); Full load.

-10dB

015 02 05 1 2 5 0 20 30

Frequency (MHz)
EN55022 Class B Conducted Emission
PQAE150-24S24W
Vin (nom); Full load.

EN55022 Class A Conducted Emission
PQAE150-24S30W
Vin (nom); Full load.

www.prbx.com

Date: Time: soI.w'll (dbuv) Date: Time:
. I \ cispr class-b
clspr classa) 80 i i T
T A3dB 50! — I | | _|-10d8
a0/
30 f
20
10
o5 1 2 0 20 30 %15 02 05 1 2 5 0 20 a0
Frequency (MHz) Frequency (MHz)

EN55022 Class B Conducted Emission
PQAE150-24S30W
Vin (nom); Full load.
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Date: Time: anLevel (dbuv) Date: Time

cispr class-a

| -13dB

2 8 8 8 8 38 3

1 2 5 10 20 a0 15 02 05 1 2 5 0 20
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-24S48W PQAE150-24S48W
Vin (nom); Full load. Vin (nom); Full load.
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anw-l {dbuv) Date: Time: NL'“'I (dbuv) Date: Time:
- | |
- cispr flass-a, [ | sispr lassb
: !-136‘3 |[ | . -10dB
[ |
50 r . —_— - 1 !
N - L]
< P it =Pty oAb
2 |
| |
“ . . .
0.15 0.2 05 1 2 10 20 30 L 05 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-48S3P3W PQAE150-48S3P3W
Vin (nom); Full load. Vin (nom); Full load.
100, Level (dbuv) Date: Time: se"""' (dbuv) Date: Time:
o | |
8 - [ cis
cispr lass-a) i puplais|
: :1345; | | ...
T | Sl |5 onasrtiii A SRR =S S ;—w%M
30| 1
2 |
10|
Y015 02 05 1 2 5 10 20 30 R 05 5 : 10 20 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-48S05W PQAE150-48S05W
Vin (nom); Full load. Vin (nom); Full load.
Level (dbuv) Date: Time: oo Level (dbuv) Date: Time:
| a |
cispr class-a 60| ] | M
L ] A%ds 0 = - | ] | 1048
A o ;- |
. M . !
e \*'--.—"'\..__AJ'\.,_ | RTRTIE W TR N 30 i ke A -WMW\!M
» ' :
ol —— L 1 | | I I 10 '
015 02 05 1 5 I 10 20 30 0.15 0.2 0:! I10 m 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-48512W PQAE150-48512W
Vin (nom); Full load. Vin (nom); Full load.
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Level (dbuv) Date: Time: Level (dbuv) Date: Time:
| | |
1 2 : ! = == : cispr Elass-a) :’“::-..___‘_‘ | : : . cispr class-b |
11 ! <1348 | o ,%_L__i : | | || | -10dB
#\\ } } } _\\-—v ! ! - :
1 f |
[ HA I otk I ' T \-‘\_J"' sl .WMLNINIMW
1 ! ! 1
02 R 3 — 2 0 %15 0z 05 1 5 0 20
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-48S15W PQAE150-48S15W
Vin (nom); Full load. Vin (nom); Full load.
Level (dbuv) Date: Time: nl.ml(dhw} Date: Time:
ol —1
cispr elass-a 80 - cispr tlass-b |
—] L] e | o = [TTTT : EIE 10d |
- - | Ll W e
EF‘JA\"—*—’ HA el AL M ¥ T Wuw{"g k
TTTT | 20 ! - :
1 ! 2]
| [ 1] |
015 02 05 1 5 10 20 30 015 02 05 1 2 3 [0 20 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-48S24W PQAE150-48S24W
Vin (nom); Full load. Vin (nom); Full load.
Level (dbuv) Date: Time: Level (dbuv) Date: Time:
1 P T il I | ! clspr ¢ Iaudi
i [11] i _— x“‘“_‘ahﬂ:; el —— T -10d8|
— \....____ % S A A AW T
i | [ 1 | 1]
15 02 05 B 2 3 10 20 0 %15 0z 05 5 10 20 20
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-48S30W PQAE150-48S30W
Vin (nom); Full load. Vin (nom); Full load.
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100 Level (dbuv) Date: Time: Level (dbuv) Date: Time:
o ——t—— L i 3 L L L) | ) I W (1 0 I 1
= sispr plass-a| - sispr Hlass-b
: -ma; 1= : =
|
P \ A |
== L“—-/\-—.ﬁf’b—ﬂ_L il ‘M B ST A
o {
20
10 1 ]
015 02 05 1 3 5 1=0 20 fﬂ 015 02 05 2 10 20 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-48S48W PQAE150-48S48W
Vin (nom); Full load. Vin (nom); Full load.
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100 Level (dbuv) Date: Time: Level (dbuv) Date: Time:

90|

o i cispr glass-a ™

70 T ~—

60 ] 4348 S 1

| | I N

& ] | i

40 fa Lt oy /"‘-—\/\

“ = Oy Sttt i

20

10 1 |

015 02 05 2 10 20 30 Y015 0z 05 e e 20 a0
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-110S3P3W PQAE150-110S3P3W
Vin (nom); Full load. Vin (nom); Full load.
Level (dbuv) Date: Time: Level (dbuv) Date: Time:
! ! |
— . cispr tlass-a . I | I cispr _':lan-h
/\ _ | I 1308 == . - | 11 -10d8
| I

05 1 5 10

e
20 30

SRR

015 02 05 1 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-110S05W PQAE150-110S05W
Vin (nom); Full load. Vin (nom); Full load.
100 Level (dbuv) Date: Time: “Lovol (dbuv) Date: Time:
8 70 - I
80 i B — —— — ere e i ey ! cispr tlass-b |
70 - — | T
: . nan |l 1 I 4045,
50 /7\ 49 t HH— - a1
| S AR U AR ki o f::/\:'_, LJLJLHJ‘,M,
30 & | |
4 |
10 " '|
015 02 05 1 2 5 10 20 @ 015 02 05 1 2 5 0 20 a0
Frequency (MHz) Frequency (MHz)
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EN55022 Class A Conducted Emission
PQAE150-110S12W
Vin (nom); Full load.

EN55022 Class B Conducted Emission
PQAE150-110S12W
Vin (nom); Full load.
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vel (dbuv) Date: Time: golevel (dbuv) Date: Time:
. i = I l o -
Gl_lgrjl_m_-_ 60 ™ ] ! cispr classb|
: |r,13¢3 50 Hxﬁ‘:‘“_ﬁ..‘_w i = | - - l "10‘!9.
I I | - N |
]/\ ol e mAn A | F——] |
Aol kb | LNl INIA
| l 20 : | T sl - =
1 10
.15 0.2 0.5 10 20 30 045 02 05 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-110S15W PQAE150-110S15W
Vin (nom); Full load. Vin (nom); Full load.
Level {dbuv) Date: Time: Level (dbuv) Date: Time:
Rl
. e = = = Bz.ﬂhl_—.' "‘“‘T-a__‘ | | I ! cispr class-b
_ L) | ! 1348 =t —— : : | -10d8
| !ﬂ\ | | _]"\ | bl wly
{ /‘*-—/\,_ | | |
— | Y4 LY Mﬂﬂﬂmwm —T—T 1T I'TT] *M- : Mb ,
} i | | | | | |
T T ) | |
_ |1 f . I .
0.15 0.2 05 1 5 10 20 30 0.15 0.2 05 2 10 20 30
Frequency (MHz) Frequency (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-110S24W PQAE150-110S24W
Vin (nom); Full load. Vin (nom); Full load.
Level (dbuv) Date: Time: Level (dbuv) Date: Time:
I -
! ———— cispr Hass-a | cispr Iau-hi
: ﬂ | 4348 B | 1048 |
1 | 1 tle b d | 2 _ o
AU AT TR wew AV i1 [
o~ | N A A U : = o R
1 A
T T % 2 % 915 02 o5 0 5 0 ™ 30
Frequency (MHz) Frequeney (MHz)
EN55022 Class A Conducted Emission EN55022 Class B Conducted Emission
PQAE150-110S30W PQAE150-110S30W
Vin (nom); Full load. Vin (nom); Full load.
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“ml.w.i {dbuv) Date: Time: Level (dbuv) Date: Time:
90| L . | L
" clspr class-a) ™ cispr ¢lass-b
70 — 1
{ -10dB
F -13d8 ]
o /{ \\ l il
POl P Y T ﬂ J. ﬂ 1],
I S aay vw y Vv 8 (11| e LU
30| 1
. | |
| |
n :I i 1 S S— SUN—S—— _S_ _- S - B 'SP
015 02 05 1 2 5 10 20 30 015 02 [ 1 ] 10 a0
Frequency (MHz) Frequency (MHz)

EN55022 Class A Conducted Emission
PQAE150-110S48W
Vin (nom); Full load.
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EN55022 Class B Conducted Emission
PQAE150-110S48W
Vin (nom); Full load.
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22. Soldering Considerations
Lead free wave solder profile

T+ I'I'2 Peak Time T1+T2: 4~6 sec
300

Peak Temp.: 250~260°C

250 Peak Temp.: 250~260°C

200

FIRST WAVE  SECOND WAVE

150

100

TEMPERATURE (°C)

0 100 200
TIME (SEC.)

Reference Solder :Sn-Ag-Cu; Sn-Cu
Hand Welding (Reference):

Soldering iron:Power 150W

Welding Time:20~30 sec

Temp :410~430°C

23. Packaging Information

e o~ 0 )

0.91¢23.07 . ©.18¢157.0>

3.96(90.5>

All dimensions in inch (mm)
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24. Safety and Installation Instruction

Fusing Consideration:

Caution: This power module is not internally fused. An input line fuse
must always be used. This encapsulated power module can be usedin a
wide variety of applications, ranging from simple stand-alone operation
to an integrated part of sophisticated power architecture. To maximum
flexibility, internal fusing is not included; however, to achieve maximum
safety and system protection, always use an input line fuse. The input line
fuse suggest as below:

Model Fuse Rating (A) Fuse Type
PQAE150-24S1IW 25 Fast-Acting
PQAE150-48STIW 12 Fast-Acting
PQAE150-110STIW 6.3 Slow-Blow

Based on the information provided in this data sheet on inrush energy
and maximum dc input current at low Vin. If customer have another used
condition and need more information. Please contact Powerbox.

25. MTBF and Reliability

The MTBF of PQAE150W series of DC/DC converters has been
calculated using MIL-HDBK 217F NOTICE2 FULL LOAD, Tc=70°C.
The resulting figure for MTBF is 3.684x105 hours.

www.prbx.com
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26. Characteristic Curves
All test conditions are at 25°CThe figures are identical for PQAE150-24S3P3W

100 24 ; ;
Vi 5V —
% 20 TRRPI —\
g g . —
>~ p” »” [ M M N
WM 2 -
o
E 70 74 312 \
o N g N\
Ic 60 NN —_— =
i AN 5
: ‘ a —
NN vz}
50 ‘ ; 4
~
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 - 30 55 105
90 100 ™ — —
— 20LFM
P A \ 20
= / 80 W Base-Plate
: / : |
io 80 8
5 / / / S 60
i = : ‘
L. A = H
i 7s fofory = oo gy
. —/ 5 0 A\ I
/ * Concrw Y
g S — 20 || T
8.5 12 15 18 21 24 27 30 33 36 500LFM QP
INPUT VOLTAGE (VDC) 0 : ‘
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”
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
-40 - 5 30 55 80 105 -40 -20 5 30 55 80 105
100 . N EREE S\ . 100 ~ — Y
\ \ / N ’\('
80 | N 80 [ Vad / 4 LR
2 /S 2 4
3 6o || » 3 6o [\ XN
5 S //
=) : : 5 : :
% 40 A\ / \ % 40 A\ <INV ANS 4N i \ N
3 / /\\ K N
20 | |- ~ - 20 fd |- <

0 0

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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All test conditions are at 25°CThe figures are identical for PQAE150-24S3P3W

Tekstop | S————— Tek Stop | | m———

[}

G20 omvna T S 00y s A ChT T 35.2mv Soomv - W300ps] A ChI 7 66.0m
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)
TekStop |  — | m— Tek stop |  — —
. ' ' '
Von/off
2
Vin
2k
- Wout a4 gl e .
:2.00\/ BjCh2| lOiOV M[20.0ms :A Chil -5 400m\; 2.00V Bvl(ih:z\ 2.00V M20.:0ms A Chl £ ‘:100m
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 PQAE150-24S05W

100 18 3 3
.
\
90 — By vi-12v
Q\O, 80 7 ) ( §12 , N \\
WM 2 N
& 70 RN S M
w pv —
o Y/ N N0 ; —_
is OO | §° g
5 NN ez | s =
AN
40 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 Load Power dissipation versus Output Load
95
.40 g
90 100 T~

> — f 1

9
585 3 80
& 80 7 g \
S / / S e || F
Q 3 ‘ %
PR 100 of FuLL LoaD NRVARERVERS’ =
‘ ; ; i ; : 4
. __/ 5 40 | I ——
/ * [EgEl] —~
65 i i i 20 P 400LFM [ e—
85 12 15 18 21 24 27 30 33 36 [ 500LFM [N
INPUT VOLTAGE (VDC) 0 : ‘
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”
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
-40 - 5 30 55 80 105 -40 -20 5 30 55 80 105
100 AN T\ 100 / : \
80 [ \ \ 80 [
g N 2 e
Q6| \| > Q| || -
S />< 5
=) : : =) : :
2 o)\l $ 2ol /
k / )\\ 3 /
20 [ |- ~ S\ W 20 || ~
0 ; : 0 ; :
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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All test conditions are at 256°C.The figures are identical for PQAE150-24S05W

Tekstop_ |

W20 0mvan o M2.004s A] Chi J—34.0mv

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

Tek Stop | — ——
. e :
-
Vin
E\ i
~ Vout : : €
» e e e e e e C
@l 2.00V &Ch2 10.0V &M20.0ms A Chl 4 560mv

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

www.prbx.com

TeksStop_ |

e

B zo0mv e

UM 200ps| A Chi J 138m

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

Tek Stop |

Von/off
et

Vout

2.00V BCh2 2.00v

M[20.0ms A Chl Z 560m

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

Vin(nom); Full Load
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All test conditions are at 25°CThe figures are identical for PQAE150-24S12W
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40 * *
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% of FULL LOAD
Efficiency versus Output Load
95
90 —*\.
= —R—
=
£ 85 / —
€
w 80
; e
FREAR 100% of FuLL Loao BETERED
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70 S S
/
65 I I I
85 12 15 18 21 24 27 30 33 36
INPUT VOLTAGE (VDC)
Efficiency versus Input Voltage
Full Load
AMBIENT TEMPERATURE (°C)
-40 -20 5 30 55 80 105
100 —— \ . \ :
80 |- \
o ;
8 o LAl J :
S 7
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FrniTo J S — \
3 // N\
ol | ZEN\
7

0

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”
AMBIENT TEMPERATURE (°C)
-40 -20 5 30 55 80 105
100 / : . \ \ ‘ :
80 |- /\/' ‘
3 XX
Qe | |l ’
S _ /)>O
3 ‘ ‘
% 40 b\ — /
E //\
20 || /
7

0

Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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All test conditions are at 256°C.The figures are identical for PQAE150-24S12W

Tekstop | S————— Tek Stop | | m———

[}

G20 omuna T S 00y s A ChT T 14 4wV Soomv - WSoops] A ChI F Tdom
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 |  — | m— Tek stop |  — —
. ' ' '
Von/off
! 2]
Vin

- Vout : : 4 Vout : L4
i’..OO VY ®wCh2| lOiO Vv M[20.0ms :A Chil -5 2.00\; 5.00V Mch:z\ 2.00V M20.:0ms A Chl £ :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
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All test conditions are at 25°CThe figures are identical for PQAE150-24S15W
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50 V2| 3 -
AN
40 i i 0
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
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Efficiency versus Output Load Power dissipation versus Output Load
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k75 sl 2 [ foocrm |
. —/ NS oo |
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85 12 15 18 21 24 27 30 33 36 500LFM P
INPUT VOLTAGE (VDC) 0 . ‘
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”
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
-40 -20 5 30 55 80 105 -40 -20 5 30 55 80 105
100 ~ EREA A \Y : 100 \ —
80 80 | ol /
3 D 3 XK
S 6o || b S 60 ||
= />< S // \
) : : 5 : :
L a0 fof b m——t, 4 \ L 40 f |- et o
2 /\\ 2 oot ya
20 L] |- / N\ 20 || /
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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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All test conditions are at 256°C.The figures are identical for PQAE150-24S15W

Tekstop | S————— Tek Stop | | m———

[}

G20 omvna T S 00y s A ChT T4 Somv Soomv S W300ps] A ChI 720w
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 |  — | m— Tek stop |  — —
. ' ' '
Von/off
2
iz Vin .
- Vout : : 4 Vout : o
i’..OO VY ®wCh2| lOiO Vv M[20.0ms :A Chil -5 1.70\; 5.00V Bvl(ih:z\ 2.00V M20.:0ms A Chl £ :1.70
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 PQAE150-24S24W
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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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All test conditions are at 256°C.The figures are identical for PQAE150-24S24W

Tekstop_ |

W20 0mvaa

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

M2.00ps Al Chi J 33.8mV

TekStop | —1 —
iz Vin .
- Vout Y

T0.0V &Ch2| 10.0V

M[20.0ms A Chl 4 5.00V

Typical Input Start-Up and Output Rise Characteristic

www.prbx.com

Vin(nom); Full Load

Tel

kStop |

o4

ch A

"M 200ps| A Chi J 30.0m

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

Tek stop |  — —
.
Von/loff -
(24

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

Vout

T0.0V &Cha| 2.00V

M20.0ms A Chl S 5.00

Vin(nom); Full Load
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All test conditions are at 25°CThe figures are identical for PQAE150-24S30W
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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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All test conditions are at 256°C.The figures are identical for PQAE150-24S30W

Tekstop_ |

W20 0mvaa

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

M2.00ps Al Chi J 33.6mV

Tek Stop | — —— Tek Stop | ]
. e : - :
-
Von/off :
MAbaLALIEEES
121
5 Vin .
 vout 4 Vout 4
» ....... R | Gt i orummv e LSRN S .
@l 10.0V &Ch2 T0.0V &M20.0ms A Chl S 4.20V @l 10,0V &Ch2 2.00V &M20.0ms A Chi + 4.20

Tel

kstop | S ——————

[

ch A

"M 200ps| A Chi J 450m

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

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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All test conditions are at 25°CThe figures are identical for PQAE150-24S48W
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Derating Output Load versus Ambient Temperature and Airflow
With 0.24” Heat-Sink , Vin(nom)
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POWER LOSS (W)
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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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All test conditions are at 256°C.The figures are identical for PQAE150-24S48W

Tekston_|___

Ch  IE N

Wz.00ps A| Chi F 56.0m

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

Tek Stop | — ——
. e :
-
@ Vin |
SRR .
- Vout j
20,0V 8Ch2 10,0V =M20.0ms A Chi S 10.8V

Typical Input Start-Up and Output Rise Characteristic

Vin(nom); Full Load
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TeksStop_ |

e

ch I

"M 200ps| A Chi J §30m

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

Tek Stop | ]
— :
Vonfoff :
121
Vout 4
20,0V BCh2 2.00v aM20.0ms A Chl 7 10.8

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

Vin(nom); Full Load
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POWERBOX Industrial Line
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-48S3P3W
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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
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-48S3P3W

Tekstop_ |

W20 0mvn o M2.004s A Chi 7 31.3mV

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

Tek Stop | — ——
. e :
-
Vin
2 :
e ot
SRR .
- Vout :
2.00V 8Ch2| 20,0V =M20.0ms A Chi S 1.08V

Typical Input Start-Up and Output Rise Characteristic
Vin(nom); Full Load
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B zo0mv e

"M 200ps| A Chi J 48.0m

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

TekStop_| ]
.
Vonfoff :
121

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

Vout

2.00V BCh2 2.00v

M20.0ms A Chi S 1.08

Vin(nom); Full Load
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POWERBOX Industrial Line
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-48S05W
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Efficiency versus Output Load Power dissipation versus Output Load
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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”
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
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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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE150-48S05W

RKSIOP | e e——————— . Tekstop | e e ee————rrd.

&
&

G20 omuna T S 00y s A ChT T 20.8mV Soomv - W300ps] A ChI 7 56.0m
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)
TekStop |  — | m— Tek stop |  — —
. ' ' '
Von/off
2
2] Vin.
- Vout : : « Vout : e
» e e L » . F e
:2.00\/ &|Ch2| zoiov M[20.0ms :A Chl 7 640m\; 2.00V Mchzz\ 2.00V M20.:0ms Al Chl £ :640m
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-48S12W
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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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE150-48S12W

Tekstop | S————— Tek Stop | | m———

[}

G20 omvna T S 00y s A Ch1 T 15.2mV Soomv - W300ps] A ChI 7 56.0m
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)
TekStop |  — | m— Tek stop |  — —
. ' ' '
Von/foff
2
Vin
5 :
- vout : : « Vout : e
» e e . » . F e
ir..oov &|Ch2| zoiov M[20.0ms :A Chl 7 2.60\; 5.00V Mchzz\ 2.00V M20.:0ms Al Chl £ :2.60
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-48S15W
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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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE150-48S15W

RKSIOP | e T ————— . Tekstop | e —————rrt-

M
&

o . it S V
G20 omuna T S 00)s A ChT T 15.6mv Soomv - W300ps] A ChI 7 66.0m
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)
TekStop |  — | m— Tek stop |  — —
. ' ' '
Von/off
2
Vin
[21 :
5 : : : o *
| Vout B U SRR DR DR : Vow I
i’..OOV B Ch2 20i0V M[20.0ms| :A Chl J 3.60\; 5.00V Bvl(ih:z\ 2.00V M20.:0ms Al Chl £ :3.60
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-48S24W
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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
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE150-48S24W

B B e R . TeleStop |

o4

"M 200ps| A Chi J 20.0m

ch A

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

W20 0mvaa o M[2.004s A Chi 7 33.6mV

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

Tek Stop | — —— Tek Stop | ]
. e : - :
- :
Vonloff
121

Vin
5 :

- Vout : : 4 Vout : : 4
» e e e e e e e » . e [

T0.0V &Ch2| 20,0V &M[20.0ms A| Chl 4 5.20 V T0.0V &Cha| 2.00V &M20.0ms A Chl  5.20

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

60



POWERBOX Industrial Line
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-48S30W
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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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE150-48S30W

Tekstop |

Tekstop | e e ee————rrd.

a4 {
=

50.0mV A6y M[2.00pus Al Chl £ 49.0mV Wl 1.00 V A M[200us| A Chl £ 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)
TekStop | —1 — Tek stop |  — —
Von/off .
2
2 Vin:
‘ ‘
............ . » e
%o.ov &|Ch2| zoiov M[20.0ms :A Chl 7 1].6\; 10.0 V Mchzz\ 2.00V M20.:0ms Al Chl £ :11.6
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-48S48W
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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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE150-48S48W

Tekstop | S————— Tek Stop | | m———

[}

G S0 omuna T S 00)s A Ch1 T 53.0mV Soomv - W300ps] A ChI 7 56.0m
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)
TekStop | —  — Tek stop |  —1 —
. ' ' '
Von/off
[2]
Vin |

L1 L1
:20.0\/ &|Ch2| zoiov M[20.0ms :A Chl 7 10.8\; 20.0V Mchzz\ 2.00V M20.:0ms Al Chl £ :10.8
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S3PW
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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”
AMBIENT TEMPERATURE (°C)
-40 -20 5 30 55 80 105
100 / ‘ ‘ \ :
i
80 N
2 /
3 6o [\l $
S //
3 ‘ ‘
% 40 A\ I—
3 // N\
20 L] |- %
7

0

Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 256°C.The figures are identical for PQAE150-110S3P3W

Tekstop | S————— Tek Stop | | m———

[}

G20 omvna T S 00y s A ChT T 27 6mv Soomv S W300ps] A ChI 7 28 0w
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 | —  — Tek stop |  —1 —
- ' ' Z
Von/off
2

Vin

S 4 4
- Vout :
:2.00\/ BjCh2| SOiOV M[20.0ms :A Chil -5 1.56\; 2.00V Mch:z\ 2.00V M20.:0ms A Chl £ :1.56
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S05W
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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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE150-110S05W

Tekstop | S————— Tek Stop | | m———

[}

G20 omvna T S 00y s A ChT T 35.2mv Soomv - W300pis] A ChI 7 6.0
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 |  — | m— Tek stop |  — —

. ' ' '

Von/off
24
Vin

[2 :

: Vou;*. . . “ Vout . 4
» A ———————————— | e . » ...... F
:2.00 vV  &Ch2| soio vV &M[20.0ms :A Chl 7 840m\; 2.00V Mchzz\ 2.00V M20.:0ms Al Chl £ :1.12
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter

Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S12W
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Derating Output Load versus Ambient Temperature and Airflow
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With 0.24” Heat-Sink , Vin(nom)
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Derating Output Load versus Ambient Temperature and Airflow
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AMBIENT TEMPERATURE (°C)
-40 -20 5 30 55 80 105
100 / ‘ —_ \ ‘\\\
w0 | .\
o /
S 60 ot Lo .
S /)‘>(><
3 ‘ ‘
a0 J P I W —
20 || /
7

0

Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)

69



POWERBOX Industrial Line
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S12W

TekStop | — — Tek Stop | | m———
a
1
G20 omvna T S 00y s A Ch1 T 15.2mV Soomv S W300ps] A ChI 720w
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 |  — | m— Tek stop |  — —
. ' ' '
Von/off
2
Vin
[z i
: Vou.t 4 Vout . “
ir..oov &|Ch2| soiov M[20.0ms :A Chl 7 2.70\; 5.00V Mchzz\ 2.00V M20.:0ms Al Chl £ :2.70
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S15W
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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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Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE150-110S15W

Tekstop | S————— Tek Stop | | m———

[}

G20 omvna T S 00y s A ChT T 25.2mV Soomv “W3oops] A ChI 7 ISom
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 | —  — Tek stop |  —1 —
- ' ' Z
Von/off
2
Vin
[z i
- Vout 4 K
i’..OO VY ®wCh2| 50i0 Vv M[20.0ms :A Chil -5 2.70\; 5.00V Bvl(ih:z\ 2.00V M20.:0ms A Chl £ :2.70
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S24W
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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
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S24W

Tekstop | S————— Tek Stop | | m———

[}

G20 omvna T S 00)s A Ch1 T 28.0mV Soomv - W300ps] A ChI 7 36.0m
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)
TekStop |  — | m— Tek stop |  — —
. ' ' '
Von/off
2
Vin
[21 :
- Vout : . + Vout : X P
;0.0 VY ®wCh2| 50i0 Vv M[20.0ms :A Chil -5 4.20\; 10,0V Bvl(ih:z\ 2.00V M20.:0ms A Chl £ :4.20
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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S28W
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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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Derating Output Load versus Ambient Temperature and Airflow
With 0.5” Heat-Sink , Vin(nom)
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POWERBOX Industrial Line
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE150-110S28W

Tekstop_ |

W20 0mvan o M[2.004s A Chi 7 30.0mv

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

Tek Stop | — ——
. e :
-
Vin
21 :
- Vout 4
T0.0V &Ch2| 50.0v &M20.0ms A| Chl 4 5.20V

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

kStop |

e

ch A

"M 200ps| A Chi F 130m

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

TekStop_| ]
.
Von/off :
121

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

Vout

T0.0V &Cha| 2.00V

M20.0ms A Chi S 5.20

Vin(nom); Full Load
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POWERBOX Industrial Line
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°CThe figures are identical for PQAE150-110S48W
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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)
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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
PQAE150W Series

Up to 132W 4:1 Single Output

High Performance DC/DC Converter
Manual

All test conditions are at 25°C.The figures are identical for PQAE150-110S48W

Tekstop | S————— Tek Stop | | m———

[}

G S0 omuna T S 00)s A Ch1 T 53.0mV Soomv “W300ps] A ChI 7 Toom
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 |  — | m— Tek stop |  — —
. ' ' '
Von/off
2
Vin
2 ¥
plvet UUEUURE SOURESURE DOV IURE PN, plyeut SR TOUNS SOUURTUURE TORP DU
:20.0\/ &|Ch2| soiov M[20.0ms :A Chl 7 7.20\; 20.0V Mchzz\ 2.00V M20.:0ms Al Chl £ :7.20
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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