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LAMBOA/A
DENSEI-LAMBDA

PAH75D48 SERIES NN

Before Using This Power Module

Pay attention to all warnings and cautions before using this unit. Incorreet usage could lcad to an
electrical shock, damage to the unit, or a fire hazard. Be sure to read below warning and caution before
using the power module.

Warning

U Do not touch heatsink and case which may be hot.

QO Do not open the case and touch the internal components. They may have high temperature or high
voltage which may get you in electrical shock or burned.

O When the unit is operating, keep your hands and face away {rom the unit. You may get injured by
an accidents.

Caution

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

0O Attach a fast blow type external fuge tn each madule to ensure safety operation and to acquire each
safety standard approval.

Q  This power module is designed for professional installation within an end user equipment.

O The input supply, 36-76Vdc must be isolated from the mains primary power supply by reinforced
insulation in accordance with EN60950/UL1950.

O The application circuits and their parameter are for reference only. Be sure to verify effectiveness
of application circuits and their parameters before finalizing circuit design.

QO The information in this document is subject to change without notice. For actual design-in. please
refer to the latest publications of data sheet, etc., for the most up-to-date specifications of the unit.

0 No part of this document may be copied or reproduced in any form or by any mean without prior
written consent of Densei-Lambda.

Q Do not inject abnormal voltage to output or signal pins. Especially, when inject negative voltage or

voltage exceeding rated output voltage to output pins might cause damage to internal output
capacitor (Functional Polymerized Capacitot).

Terminal Pin Configurations

(" 3
4 o
o +Vo2
~Vin o -Vin : Negative Input Terminal
© Vel CASE : Baseplate Terminal
o CNT  : ON/OFF Control Terminal
CASE o

TRM? +Vin  : Positive Input Terminal

+VvuZ : CHZ Positive Output Terminal
NAME PLATE

° -Vy2  : CH2 Negative Qulput Terminal
ONT ° Vol TRM2Z :CH2 Output Voltage Adjustment Terminal
° +¥ol :CHI Positive Quiput Terminal
o -Vol -Vol  : CHI1 Negative Output Terminal
+Vin o TRM! : CH1 Qutput Voltage Adjustment Terminal
@ @ TRMI
\, J
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LAMBDAA

DENSEI-LAMBDA

PAH75D48 SERIES
APPLICATION NOTES

=

FEATURES :
* lligh power density : 27.41 W/inch’
High efficiency : 82% (Vol =5V @ I53A & Vo2 = 3.3V @ 0A)

¢ Operating baseplate temperature : -40°C — +100°C
e Safety : UL1950, EN60950, CSA950, CE Marked
e Input Voltage : 36V - 76VDC

¢ Over temperature protection : aulo-recovery

¢ Small size : 2.40in X 2.28in X 0.5in

OPTION :

* Remote On/ Off control logic ( Negative logiclstandard], Positive logic[option /P] )
e Over voltage protection (Shut-down[standard], Auto-recovery[option /V] }

Description

PAH75D48 SERIES power modules are high efficiency and high power density de-dc converters. [t is
suitable for wide range of app]icalion such as EDP equipment, sworkstations and telecommunications
equipments.

The mechanical design of these modules make it easy for heat dissipation as well as easy mounting on
any equipment. An additional advantage to thesc power modules is that the OVP for shut-down
[standard] can be reset by using the control pin. CNT instead of reeycled the input power as in the
conventional method; which is also possible.

All options of power modules come with output adjustable range, over current protection and remote

ON/OFF, With all these features, the power modules are flexible to be use in any power supply
applications.
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BASIC CONNECTION

PUSE —-—-1 -
Y +\in +Vo?2 ¢ J_ +
LOAD
o]

.
CNT ~Youl € -

rRMZ

CASE +¥ol ————T +

LOAL
Ca

Vin

~Vol &
-Vin THM1
H0mm

Note : This diagram is for Negative Logic
“ON/OFF” Option.

1. External Components

The table below shows the recommended values
for the above external components.

ltem Vol | Va2

1 750V SA
(UL approved and fast acting)

Cl Tbp = -20°C ~ 100°C : 100V 33uF E-cap.
(Use low ESR type E-cap such as KME
series ul Nippon Chigini-con)

Tbp = -40°C ~ 100°C : 100V 33uF
Ceramic cap.

C2 Ceramic capacitor : 2kVAC 4700pF

C3,C4 | Ceramic capacitor : 33uF

PAH75D48 SERIES module is not internally fused.
To cnsure safc operation and to reccive cach safety
standard approval, please connect an external fuse,
F1 as shown in the diagram above.

Input capacitor Cl 1s recommended to stabilize the
module when the module is powered from an high
impedance source. Capacitor C2 is used to absorb
noise coming from the module itself  This
capacitor will also help the EMI performance of the
module.

The function of capacitor C3 is to reduce the output
ripple of the power module and high frequency
noise that is produced by the module.

If in any application that an input reversal
connection is possible, a protective diode which is
connected across +Vin and -Vin is recommended.

2. Input Voltage Range

The operating input voltage range of PAH75D48
SERIES is 36 ~ 76VDC. The maximum allowable
input ripple voltage (Vrpl) is 4V. Any ripple that

exceeds this value might cause the madule to
become unstable.

|

Input Vollage
Range

[opat Voltage

Time

F. Qutput Voltage Adjust Range

The output voltage of power module can be
adjusted by connecting an external resistor (R,q)
between the TRIM pin and either the +Vo or —Vo
pins. There are two options available for the trim
function for model 5033 & 3325, which are
standard & /7 option.

With an cxternal resistor (Ryy)) between TRIM pin
and +Vo pin, output voltage will decrease as shown
in diagram below.

Vo2 ke

-Voz -

3
TRM2 —d Radj2
+Val

d
LOAD
s

TRM1 o—J Radjl

Tf the external resistor (R,4) is connected between
the TRIM pin and —Vo pin, the output voltage will
increase. Diagram shewn below is the output
voltage uim up connectivn.

The equations and graphs for the required external
resistor (R,q;) value to obtain a percentage output
voltage change of AVo% is as shown in the next
page.
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For output adjust down , the allowable output curren! have o same as nominal output current.
For output adjust up , the allowable output current have to derate to maximun power.
Refer to the below table

Vol (VT Tol (A) | Vo2 (V) | 102 (A} | Po(W)

Output adjust up 5.5 4.64 33 15 75

B 411 3.03 i5 73

nominal output 5.1 3.3 15 75
Output adjust down 4.5 3.1 33 15 72.45
5 5.1 2.97 13 70.03

3.1 PAH75D24-5033 — Output Adjustment

Followings show the equations and graphs for the required external resistor to tune down and up cutput voltage
for PAH753D74-50%3madel

i) Vol (5V) . output adjust down

Radﬂ (do”’n) = (

Alo

25-AVo(4.32).

ADJUSTMENT RESISTOR VAL

ity Vo2 (3.3V) : output adjust down

2
9%CHANGE IN OUTPUT VOLTAGE (A%)

4

Ry, (down) = (

0.256 — AVo(0.685)

6 8 I8t

AVo

YO

(KE2)

ADJUSTMENT RESISTOR VAL

2

4

[

8 10

%CHANGE IN QUTPUT VOLTAGE (A%)

iii) Vol (5V) : output adjust up

2.5-AVo(3.32)

R fup)=( NG V2
10000
& : : : . .
e 1000 L.... R
£ L3 L} L] L}
v o 1] 1 L] L}
oG B ' X '
= X L8 O P S
= ' y i '
5= ' . ‘ .
2 B S
5 . B .
<« 1 (] 1 I 1
0 2 4 6 4 10

%CHANGE IN OUTPUT VOLTAGE (A%)

iv) Vo2 (3.3V) : output adjust up

Ry (up) = (

DENSEI-LAMBDA

ADJUSTMENT RESISTOR

VALUE (Ki}y

0.8 —AVo(0.365)
ATe

YEQ

1000

—
(=]
[=)

—
(=)

0 2 4 6 8 10
%CHANGE IN QUTPUT VOLTAGE (4%)
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3.1.2 PAH75D48-5033/Z - Output Adjustment (/Z Option)

Followings show the equations and graphs for the required external resistor to tune down and up output voltage
for PAH75D48-5033/Z optional model.

i) Vol (5V) : output adjust down

R, (down) =

ADJUSTMENT RESISTOR

VALUE (K())

1000

100

=

(

25— AVO(4'32))kQ
AVe

% CHANGE IN QUTPUT VOLTAGE (A%)

ii) Vo2 (3.3V) : output adjust down

R 4, (down) = (

AD.USTMENT RESISTOR

VALUL (K(2)

1000

100

=

=

0.01

0.256 — AVo(0.685)
AVeo

Y2

%CHANGE IN OUTPUT VOLTAGE (A%)

iii) Vol (5V) : output adjust up

Rad;l (up) :(

10000

x

= 1000

@

oo

Z 32

o 100

=

2 <

I 10

=

z

2.5-AVo(3.32)

VO
AVo

0 2 4 6 8 10
%CHANGE IN QUTPUT VOLTAGE (A%}

iv) Vo2 (3.3V) : output adjust up

Rm,yz {upy =(

ADIUSTMENT RESISTOR

DENSEI-LAMBDA

VALUFE (K@)

0.8 AVo(0.365)

1000

100

=

YY)
AVo

0 2 4 6 8 10
“CHANGE IN QUTPUT YOLTAGE (A%)
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3.2.1 PAH75D48-3325 — output adjustment (Standard)

Followings show the equations and graphs for the required external resistor to tune down and up output voltage
for PAH75D48-3325 standard model.

i) Vol (3.3V) : output adjust down i) Vol (3.3V) : cutput adjust up
3.4814 - AV0(2.69) 2.0956—Alo
R . (down) = k2 R (up) = (— Q2
a1 ( )=( AVo ) a1\ Ao
> 1000 - ' \ : . 1000
2 100 : Z 100
5 10 = 10
e o .
g3 1 é z 1 :
5 : N : 3 :
ER — T 0l ' : '
0 2 4 6 ] 10 0 2 4 & R 10
%CHANGE IN QUTPUT VOLTAGE (A%) %CHANGE [N OUTPUT VOLTAGE (A%)
i) Vo2 (2.5V) :output adjust down iv) Yo2 (2.5V} : output adjust up
0.51-AVo(1.53) 204-0510MV0o
R dOWn = kQ Rg (u ) = (—)m
ad,z( )=( Vo ) PSS Ao
1000

ADIUSTMENT RESISTOR
VALUE (KQ)
ADIUSTMENT RESISTOR
VALUE (K€

0 2 4 6 8 10

%CHANGE IN QOUT! Y
% CHANGE IN QUTPUT VOLTAGE (A%) o OUTPUT VOLTAGE (4%)
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3.2.2 PAH75D48-3325/Z — Output Adjustment (/Z Option)

Followings show the equations and graphs for the required external resistor to tune down and up output voltage
for PAH75D48-3325/Z optional model.

i) Vol (3.3V) : output adjust down iiiy Vol (3,3V) . gutput adjust up
-~
34222 - AVo(6.7712 2.0599—- AVA(5.11
R, (down) = KUCRERE TS R lup) = (PO AVAC1D
AYo Ao
10000 10000
o . . . . o . . . .
e 1600 £ 1000 po--mm-mmtemmapommennn
’gg gi 100 .-.:--..:.--_;---.:..-_
= X | T
uzJ 3 g o] ' ' .
23 EJRNT S N F
2 2 ¥ 1 [ »
3 1 % 1 ] L L L
0 2 4 ] ) 10 4] 2 4 6 8 10
%CHANGE IN OUTPUT VOLTAGE (4%) %CHANGE IN QUTPUT VOLTAGE (A%)
1) Vo2 (2.5V) :output adjust down iv) Vo2 (2.5V) : output adjust up

6.1511— AVo(14.9307)

6.1757- AV()(IO))kQ

R, (down) =( L9 R (up)=(
a2 ; dn \UP
“ AVo - AVo
10000 10400
o o
=] <
E 1000 E 1000
73 o
18] o
= g 100 | = % 100
z B Z o
$ 2 s 3
=5 10 EZ 10
3 8 : : : .
o) [a) . i .
< ) < 1 ;
0 2 4 6 8 10 0 2 4 6 8 10
%CHANGE IN OUTPUT VOLTAGE (A%) %CHANGE IN QUTPUT VOLTAGE (A%)
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3.3 PAH75D48-3318 — cutput adjustment

Followings show the equations and graphs for the required external resistor te tune down and up output voltage
for PAH75D48-3318 model. There is no trim option for this model.

i) Voi (3.3V) : output adjust down iit) Vol (3.3V) ; ousput adjust up
34814 - AVo(2.69 2.0956—Alo
R4 (down) = ( ( ))kQ Rmm(up) = ()2
AVo Ao
1000 1600
- X ; : X - :
o 9 [ ' . '
b w100 :
I i
2t 2
£ EI
= = : . . '
2 g 01 :
0 2 4 6 3 10
%CHANGE IN QUTPUT VOLTAGE {A%) %CIHANGE IN QUTPUT VOLTAGE (A%)
i) Vo2 (1.8V) : output adjust down v} Vo2 (1.8V) : output adjust u
Tune-down of Vo2 is not applicable. 928~-AVe
R (up) = (T)m
- 16000
z 1000
z
7 100
e 2 10
Z
= 1
z 0.1 . . .
£

] 2 4 4] 8 10
% CHANGE IN OUTPUT VOLTAGE (A%)

DENSEI-LAMBDA Page 9



3.4 PAH75D48-2518 — Qutput Adjustment

Followings show the equations and graphs for the
required external resistor to tune down and up
output voltage for PAH75D48-2518 model. There
is also no trim option for this model.

i) Vol (2.5V) &Vo?2 (1.8V) : output adjust down

Tune down of Vol and Vo2 is not applicable

11} Voi (2.5V)  output adjust up

. 2.542—- AVo
R, up) = (W_U”‘Q

1000

o

éh 100

.

75

ES 1

2

2 01

0 2 4 6 8 10
%CHANGE IN OUTPUT VOLTAGE (A%)

i) Vo2 (1.8V) : output adjust up

028-AlVo
Radjz (up)= (W‘)kg

10000
1000 ¢

100 ¢

10

VALLIE (K

ADJUSTMENT RESISTOR

'
'

| $oommmmr-pemmgesca o=
.
'

0.1

0 2 4 6
%CHANGE TN OUTPUT VOLTAGE (4%)

=]
=]

4. Output Ripple & Noise Measurement
Method

The standard measurement for output ripple and
noise arc based on normal probe with 20MHz
bandwidth scope. Upon measurement of the ripple
voltage, make sure that the oscilloscope probe leads
are not too long.

+\‘A.21

1

Qanille -
seepe

Dscillo-
stupe

“bal g

TRMIQ .
almm

4.1 Specification

The ripple & noisc specification for operating range
between —40°C to 100°C is shown below.

)5V & 3.3V

200mVY

100my |

-40°C [ §5°C  100°C

Baseplate temperature

i) 2.5V & 1.8V

150mVv

7imV

-40°C {8 85°C  100°C

Baseplate temperature
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111) EIAJ measurement method

Below results are for reference only which is based

on EJAJ standard (EIAJ probe with 100MHz
Landwidth scope). The measweimnent condition is

Vin =48V and Thp = 25°C.

PAH75D48-5033

Load Condition Vol(5V) | Vo2(3.3V)
fol = 15A ;102 = 0A S50mV 43mV
ol =0A :Jo2=15A 40mV I6mV
lol =5A ;le2=15A 5ImV G0mY

PAH75D48-3325

Load Condition Vol(3.3V) | Vo2(2.5V)
lol =15A;102=0A 46mV 33mV
lol =0A ;lo2=15A 48mV 46mV
lol =5A ;lo2=15A 42mV 3ImV

PAH75D48-3318

Load Condition Voil(3.3V) | Vo2(1.8V)

Tol =15A ;102 =0A _49mV 13mV
Iol =0A ;lo2=15A 46mV 48mV
lol =5A ;lo2=15A 42.5mV 40mV

PAH75D48-2518

Load Condition Vol(2.5V) | Vo2(1.8V)
Iol =15A ;02 =0A 32mV JomvV
Iol =0A ;To2-15A ISmV 34mV
lol =5A ;lo2=15A 40.5mV 35mV

5. Maximum Line Regulation

Maximum line regulation is the maximum output
voltage change when the input voltage is slowly
varied within the input voltage range. The
measurement point for the input and output
voltages are £Vin , Yol and £Vo?2 respectively.

6. Maximum load regulation

Maximum load regulation is the maximum output
voltage value change when varying the load current
slowly within the standard output current range.
The measurement point for the input and output
voltages are +Vin , Vol and + Vo2 respectively.

7. Brownout

There will be output voltage overshoot during
brown-out {momentary input line off) condition.

8. Over Current Protection

The PAH75D48 SERIES is equipped with an over
current protection circuit.  When the short or
overload condition 1s removed, the output will
automnatically recover. This setting is fixed and
cannot be varied externally. If the short or overload
condition continues, the power module could be
damaged due to the heat condition.

9. Over Voltage Protection

There are 2 types of over protection method
available for PAH75D48 SERIES. In the standard
model, a latching shutdown method is adopted. For
this method there are two ways to reset the power
module after OVP protection triggers. They are by
(i) giving a pulse to the control pin or (i) recycling
the input voltage. In the /V optional model, the
power module will shutdown after OVP protection
triggers but will recover automatically when over
voltage is removed.

10. Thermal Protection

The PAH75D48 SERIES have a thermal protection
circuit that senses the Dbaseplate temperature
between the range of 105°C to 130°C for an over
temperature condition. Under a condition where
the ambient temperature or the power module
internal temperature rises excessively, the thermal
protection circuit will shut down the power module.
The power module will recover antomatically when
the baseplate temperature cools down.

I1. ON /OFF Control (CNT)

Without turning the input on and oft, the output can
be enabled and disabled using this function. This
control circuit is on the input side of the power
module; CNT terminal pin. There are two options
available in this function, which are Negative Logic
and Positive Logic. In the standard model where
Negative Logic is used, power module will turn on
when the CNT terminal pin is shorted to —Vin or a
low logic voltage is provided. The Power module
will turn off when CNT terminal pin is open or
Logic high is provided. In the /P optional model
where Positive Logic is used, the control method is
vice versa to Negative logic.

The maximum CNT pin voltage when it is opened
is 7V. The maximum low logic sourcing current is
0.6mA. When using this function, amach a 0.1uF
capacitor between the CNT and —Vin terminals as
¢lose as possible.
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Remote ON/OFF contral can also be exercised by
opening or closing the contacts of a switch or relay,
or by operating a transistor as a switch in series
with the CNT terminal.

Standard remote ON/QFF control circuit s
provided in the primary circuit.  For secondary
control, isolation can be achieved through use of an
optocoupler or relay.

CNT Connection Method

Below tables summarizes the CNT levels and
output states with different logic types.

a) Negative Logic: (Standard model}

CNT Level for INPUT -V OUTPUT |

H {more than 2.0V) or Open OFF

L (less than 1.0V) or Short ON
b)Positive Logic: (/P option)

CNT Level for INPUT -V OUTPUT

H (more than 2.0V) or Open ON

L (less than 1.0V) or Short QFF

12. Operation Temperature

The baseplate temperature range for PAH75D48
SERIES is from -40°C to 100°C.

13. Operation Humidity

Avoid the buildup of condensation on or in the
power module.

14, Storage Temperature

Please note that sudden temperature changes can
cause condensation buildup, and other harmful
affects to each terminal solder.

15, Storage Humidity

High temperature and humidity can cause the
terminals on the module to oxidize. The quality of
the solder will become worse.

16. Cooling Method

The operating temperature is specified by the
baseplate temperature. Various cooling methods
are possible such as using heatsink or chassis of the
equipment. If the temperature is very high, fan is
recommended.

17. Baseplate Temperature vs. Output
Regulation

This is the output voltage change ratioc when
varying the baseplate operation temperature,

18. Withstand Voltage

‘The power module is designed to withstand
1.5kVDC between the input to the baseplate and
input to output for 1 minute. In the case that the
withstand voltage is tested in the incoming goods
test, etc., please set the limit of the test equipment
to 20 mA. The applied voltage must be increased
gradually from zcro to the testing valuc, and then
decreased gradually at shutdown. Do not use a
timer where a pulse of several times the applied
voltage can be generated. This could cause damage
to the module. Be sure to short all the input and
output pins as shown below.

Input - Baseplate

Hazeplate
Yollage
Trsler

1.5kVDC 1 min. (20mA}

Note :- Please be sure te short all the input &
output pins as shown above.
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Input ~ Output

Baseplale
Vollage
lestor

1.5kVDC 1 min.(20mA)

Note :- Please be sure CASE is not shorted to any
pins

19. Isolation Resistance

The isolation resistance is more than 100MQ at
500VDC when tested with a DC isolation tester
between the output and the baseplate. Make sure
that during testing, the isolation testers does not
produce a high pulse when the applied voltage is
varied. Ensure that the tester is fully discharged
after the test.

+Vod

Vo2

TEMZ
+Voul

-Vol

TRMI

20. Vibration

Please refer to the power module mounting in the
PAH75D48 SERIES Handbook in order to achieve
vibration level stated in the specification.

2. Shock

Value for the conditions of our shipping and
packaging,

DENSEI-LAMBDA
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22. Block Diagram

. Sequence Chart

+Vin 00— = +V
. . E g —_L—O ol
g & =
-Vin & ) 3 -Vol
)
g
ONT O | = . O TRM1
g2 gz o2 inikilln
A £ea
ia EE' ’TO +Vo?2
L L | Buck
5* | [Voltage Canverter
- Sensing l -Vo2
2 E—‘! {ontral
rg*‘:, Cireutt
£= L ————Q TRM2
i i
j I
|
Input Voltage ; |
A\ / ;
Vol / \ / \ /N
E i
T
@ ./ NEVAN RV
:
! |
‘ !
Centrol on/off i
!
! i
Iy VO A A Iy
5 = O
[
B8 5 g2 85 =85 o b 23
2 g £ = %8 = P B & e 4 gV
= s E g £E= > £ F E O Ea &g
O O - c & ©° O o =
o © o, Q 2
B £
Note : This timing diagram is for Negative Logic "ON/OFF Option.
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