illl... 4
awﬂFQQ.an .'

s B B *ﬂ‘hﬁﬂ' a o

CONVERTER

ZR/ITA EE,/)—1;%i;%
R 33R 1% B A |

REDEFINING THE SOURCES OF POWER




il i 12 3R

FODS - 2A EMI B B B . . ottt e 10
FGDS - 0 EMIE B B . . ettt e e 11
FGDS - 20A EMIE B B ... oo e e e e e B e e e 12
PGDS-50 B R .. ...l Ll e 13
LS - 100 B & R 0 Lot e ettt ean e 14
LGDS-300 B& R $ .. ... ... M e, 15
LGDSI-50 R M IRl e 16
LGDSI-75 R M IR e, 17
HUGD - 50 R B et 18
B HUGD-300 R B B B e 19
HGMM-35 AC BB B PFC 35W B Bl L ittt e aeans 20
HGMM - 150 ACHE I B PFC 150W & J ettt e e e e e e e e e 21
HGMM-350 ACHE B B PFC 350W B Bl L ettt et e e e e e e e e 29
7= o &5l
i 5% 12 1R IR
MGDM - 04, MGDI-04 & e e e e e e e e e e e 23
MGDDI - 06 B 24
MGDD - 08 3 25
MGDM-10, MGDI-10 & J. et e 26
MGDM-18, MGDI-18 B ettt e e e 27
MGDM-20, MGDI-20 & ... 28
MGDD - 20, MGDD =20 & Tl . e e e 29
MGDD - 21 L 30
MGDM-25, MGDI-25 B Bl e, 31
MGDM-26, MGDI-26 & . e e 32
CGDM-30, CGDI- 30 & Fl ..ttt 33
MGDM - 35, MGDI-35 B Jl ... ettt ettt et e, 34
MGDD - 40 3 PR 35
MGDI - 60 R i 36
MGDD - 60, MGDDI=60 B . - - . ee et e et e ettt e e e e e e e e 37
MGDM-75, MGDI - 75 & J . et et et et et et et et e e e 38
MGDM - 100, MGDI =100 J Bl ... ... 39
MGDM - 150, MGDI =150 & Jl .« - e o e e e et e e et e ek et e e e e e e e e e e e e e 40
MGDM - 155 3 41
MGDM - 200 3 42
BIEYX 43
3R 44
HRER \_ 4o

L Fr g, S

REDEFINING THE SOURCES OF POWER




=
% un

o &5l

Hi-Rel A EBEANBUEHRITTRAERKENFERE, fN: RXRZT. N\ /ﬂﬁﬂl@iﬁ%ﬁfﬂ"—iﬁﬁﬁﬂﬂ%fi?ﬁi, TUWERENRERE. I
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41 RERAER
EIRIBE: -40°C-+105°C HIRBE: -40°C-+95°C
fEFIRE: -55°C-+125°C fEFIRE: 40°C-+95°C
# £ Hi-RelR#% # £ ILHEHE
BREL: BRENTIULERNA
= HIIEE 1 1K 3KVdc B F B 1% B
188U i i
# I -55°C J3 &1 \MIL-STD-883CHH it
[ BEEBRA /O BEEBA O/ REBA
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- 3®A MIL-STD-461C/D/E/F
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. FZA MIL-STD-461D/E/F =
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. 3% MIL-STD-461D/E/F =
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- DEF-STAN-61, 5 issue 6

- MIL-STD-704A/D/E/F, EN2282, AIR2021E
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- ST/ T A

© RUEHNFIELR

- EN61000-4-5 level 4
- EN50155 level 1800V & 8400V
- RIA12

© BRSHIHIHELR

-EN50155,IEC571,RIA 12

o MINRARMERP
- B (98%)
- THERIEE: 4W - 50W

. NEEMIER 2R
- HEIThEE

: 10-36Vdc
[ : 36-154vdc
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RS 36 Vdc /15 & 85Vdc /20 ms
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| 1 28Vdc I
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- DNERGEETR

. 3% DO-160, MIL-704
- AR 80% HIE A
- EMEE(98%)

. INETEE: 4W - 50W

- BafESE

© TATRAZ AR R AR BRI
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ey ||
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- DhERMRTS

- 3% DO-160, MIL-704

- AR 80% AR A {E HUGD-300
- ThETEE: 4W - 300W —

- maEs

- AIYRTZFRAYFTEFEE  31-80Vdc
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- 115Vac i&F F A== 4
- FREFEE3"X 2" =

- BiBPFC: 3 ZAMIL-STD-704, ABD 100 HGMM-35%7%! £ uE
- BEIHER3SW(TFEER)

- BEICEMIAN:71-180 Vac

- TAES5iZ 320 - 800 Hz

ARMINERIERAERE

- NELCEMIGERSE

© SRIBERRIRS
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Logic On/Off

1- General

This application note describes how to use the
On/Off function together with GAIA Converter
modules. The logic On/Off function allows the
user to inhibit the output of the DC/DC
converter using a simple open collector logic

2- Implementation

All GAIA Converter DC/DC modules are using
the same principle : by pulling the On/Off ter-
minal below 0,2V at 1mA referred to the
commen terminal will turn off the module.

2-1 Implementation with a Mechanical
Switch

A simple mechanical switch can also be used
for On/Off operation.

It is recommended to use a minimum-bounce
type switch. In addition, when using any type
of mechanical switch, GAIA Converter
recommends to use a debounce circuit with a
resistance and a capacitor.

2-2 Implementation with a Logic Circuit

A simple open collector logic signal can disable
the DC/DC converter. All GAIA Converter DC/
DC modules are using the same principle with
a open transistor collector command :
- The DC/DC module is on when transistor
@ is off or no connectionshigh impedance.
- The DC/DC module  is Off when transis-
tor @ is pulled low.

signal and thus avoiding to turn off the DC
input bus.

This feature is particularly useful for controlling
the output power without having to cycle the
input power.

Two options are possible :
- With mechanical switch
« With logic signals

Fig.1 : Typical interface circuit for On/Off  operation
using mechanical switch

The logic circuit can be referenced to the
primary side of the DC/DC converter or on the
secondary side trough an opto-isolator
Two options are possible and described in fi-
gures on page 2 :
- The On/Off function is referenced to the
DC/DC converter primary.
- The On/Off function is referenced to the
DC/DC converter secondary.
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Output Ripple & Noise
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2- General
2-1 Introduction

DC/DC switching power converters are natural
generators of noise. There are two types of
noise; conducted noise and radiated noise
which are present at the fundamental switching
frequency of the power converter and its higher
order harmonics.

In general, power converters using Pulse Widht
Maodulated topoalogy, have a constant switching
frequency, wich create noise in a predictable
bandwidth that can facilitate attenuation.
Resonant or zero switching converters generate
less intrinsic noise, but their load dependant
variable switching frequencies tend to generate
noise over a wide frequency excursions, making
them difficult to control.

For any kind of converters, it is important to
control or measure the two most significant
type of noise:

- Radiated noise

- Conducted noise

2-2 Radiated Noise

Thera are 3 main sources of radiated noise as
follows :

+ The major cause of radiated noise is due to
high current change (di/dt) in circuit leads
during switching, generating magnetic radia-
tion.

« Fast voltage changes (dv/dt) cam generate
electric-fields which do not usually cause
system noise problems since they decrease
quickly as a function of distance.

- The other effects that occur, are a result of
the 50-70 MHz component on the main switch
common mode noise.

3-3 Conducted Noise

The spectral conducted noise has two main
components: differential mode and common
mode.

- The differential mode component is a mode
that occurs between the output Vo and its return
line Go as shown in fig 1. The differential mode

noise is generally less than 150 mVpp for GATA
converter modules

- i i
_I"‘ : .ty
- - 8

XL ¥in H

e, g

Fig 1 Power converter oulput alfferential nalse moded with
Feolated case

+ The common mode noise occurs between each
of the cutput leads Vo or Go and the EMI
reference.

Two cases are possible:

= The EMI reference can be a measuring
equipment ground if the case of the converter
is not grounded (fig 2).

- The EMI reference can be the case of the
converter if it is grounded (fig 3).

“{W .-—I—#l — L8
Fr- ma A
* e
] ¥in Eﬁ
l e

=

. 1

v F

Fig 2 ! Power converfer oufiput differantial and common nafse
model with izolated case.
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B L
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i ?ﬁ
LR RNC N
s =
el
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Fig 3 : Power corverter oufpuf nofse model with ground-case fink

It FARPAIZS LLGA | AT 75 i




Output Ripple & Noise

The conducted mode noise is due to common mode currents
being pumped through parasitic capacitances (Cpt),
generally less than a picofarad

These parasitic capacitances, which depend mainly on the
diglectric constant substrate, are proportional to the area
used and inversely proportional to the substrate thickness.
The common mode noise can have a magnitude of several
volts,

The common mode noise can interfere with the differential
maode noise. 1t will result that common mode noise appears
as differential mode noise and can cause misleading
differential mode noise measurements. So the common
made noise spectrum magnitude has to be reduced before
making differential mode noise measurements. The best
way to suppress the common mode output noise is to
shunt the power path to case parasitic capacitances.

3- Measurements

3-1 Measurement of Radiated Noise

Measurement of the radiated noise component, that
requires specific and heavy equipments, is not described
in this application note.

3-2 Measurement of Output Conducted Noise

Conducted output noise voltage measurements are difficult
to make even under the best conditions.

Depending on the technic used, results may vary widely.
An oscilloscope with a differential mode bandwidth of
100 MHz or more is usually used to make noise
measurements,

It should be noted, that oscillocope have a finite ability to
reject common mode signals, and these signals can be
worsened by the use of long ground leads on the scope.
Long ground leads adversely impact the commen-mode
rejection capability of oscilloscopes because the ground
leads have an inductance not present on the signal lead.
These differing impedances take common-mode noises and
interfere with the differential mode signals that show up
on the trace.

The differential mode noise measurement must be carried
out at the outputs of the converter to reduce the pick up
of radiated noise.

Leads lengths, including the ground must be as short as
possible to reduce the pick up of radiated noise.

3-2-1 Measurement of Common Mode :

To measure the common-mode noise, put the scope probe
on the ground lead connection of the probe while the
ground lead is tied to either output return Go or positve
output Vo (Fig 4). If the noise is comman-mode, you will
still see «noise» even though you are looking at the same
point

A\

Fig 4 : Connection fype to check ollpul common mede
3-2-2 Measurement of Differential Mode

To measure differential mode noise, you must reduce the
interferences of the other modes. There are two reliable
ways to measure only differential mode;

- The first way is to short out the input and the output
from Gi to the return lead Go to ground with a high freqency
capacitance (fig 5: CHF and CHF2)

N B
MJ_ L Yot-—o
*
LOAD
I DC/DC POWER CONVERTER Affial
mode
: o ¥

L
| h—

Fig 5 Capabilities of HF capacitance connections for measuring output diffarsntial
mock

- The second way is to connect high frequency
capacitances to short out the parasitic capacitances (fig
6: CHF2 and CHF3) from Gi to case and from Go to case.

Y ™ =
2| L.@

»r
Fig 6: Capabilities of HF capacitance connections for measuring output differential
noisg
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Terminology and Basic Test Conditions

4- Recommended Test Conditions
4-1 Equipment and Set-Up

Figure 3 there after depicts a general equipment set-up
for testing DC/DC converter. This set-up is sufficiant to
test the majority of electrical parameters.

All connections should be made with great attention
especially at the output pins. Leads connection with alli-
gator clips and similar terminations should be avoided,

DC Voltmeter

Power Supply/Battery

AT
wsd

The accuracy / stability of the equipments should be at
least 10 times the resolution required to measure a
parameter. In general digital meters should be 4 1/2 digit

and oscilloscopes should have 20 to 100 MHz bandwidth.

Oscilloscope
| | opmm

1" '. oo

Figure 7. Test Set-Lip

Whers :

Vi = Input Voltage (Min-max)

Vo = Qutput Voltage

c1 = 4.7-10pF chemical capacitor

c2 = G80pf/63V ceramic capacitor

Ce = 10nf common made capacitor

R1 = 47 W/ 1/4W Resistor

RL = Min-Max (variable load) see schematic
Test = Coaxial connector to measure ripple/noise

Note for the capacitance Cc : A common mode capacitor
i used for improved EMI and noise level performance of
the GATA Converter modules. The voltage rating decides
the isolation level. The common mode capacitor Cc must
be connected as close as possible between input ground
and output ground pins.

Note for the filter R1/C2 : R1/C2 filter is used to filter
«ambient noiser due to wiring cable and connections;
frequency is SMHz. If the oscilloscope integrates such a
filter, the R1/C2 is not necessary. C2 and co-axial conmector
must be as close as possible.

4- 2 Measurement Precaution

Where :
Vo?
RT= Pmax

R2 (Variable Resistor) Brmax/d R1

{Power rating of R1 and R2 should be >Rxlmax®)

C = 47pF-100pF/63V capacitor

Please make sure that RL is connected to the output pins
of module under test and not after resistance R1 of the
test schematic,

To measure set point accuracy, load regulation and line regulation, it is necessary to apply the probe of the digital
multimeter directly on the output pins of the module under test.
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Terminology and Basic Test Conditions

5- GAIA Converter DC/DC Converter Terminology

Ambient Temperature

The temperature in the area around a
converter and which is measured at
some distance from the device so that
it is considered uniform.

Case Temperature

The temperature of a converter
measured at the center of the case,
Temperature ratings for converters are
usually given for the case temperature.

Remote Sensing

A method of regulating the output vol-
tage of a power supply at the load by
using sensing leads which carry very
little current, thereby compensating for
voltage drops in the load leads.

Output Voltage Ripple

The magnitude of the ac voltage on
the output of a converter, measured in
millivolts peak-to-peak over a specified
bandwidth. GAIA Converter specifies
output voltage ripple at full load and
20 MHz bandwith.

Switching Frequency

In a switching power converter, the
frequency at which the power switch
chops the incoming DC.

Cross Regulation

On multiple cutput power supplies, the
change (measured in percentage) of
the nominal output valtage on one out-
put while the load is varied on another
output over specified limits.

GAIA converter specifies a variation of
25% to 100% load on one output while
the other is set at 75% load.

Derating with case temperature

The specified reduction in output powers/
current as a function of casze
temperature above the maximum full
load rated case temperature. Derating
curves are given in the datasheet.

Efficiency

The ratio of power delivered to power
consumed, expressed as a percentage.
Efficiency is a variable of different
parameters including load, input vol-
tage and temperature. GAIA converter
specifies a typical efficiency given at
nominal load (75% of full load), nomi-
nal input and at 25°C ambient
temperature.

EMI (Electromagnetic Interference)
Conducted or radiated noise which is
emitted from switching power supplies.

Hold-up Time

The length of time a power supply will
maintain its output voltage within
specifications after loss of its input
power.

Input Filter

A low pass filter at the input of a DC/
DC converter which can attenuate input
line noise fed into the supply or
reflected line ripple current generated
by the supply.

All GAIA Converter modules indude input
filter.

Input/Output Capacitance
The effective barrier capacitance from
the input pins to the output pins.

Input Ripple Current (or Reflected
Ripple Current)

The magnitude of the ac current
generated at the input of a DC/DC
converter by the switching opera-tion
of the converter, measured in milliamps
peak-to-peak. GAIA Converter specifies
input ripple current at full load over a
band-width of 20 Mhz.

Input Transients

Temporary changes (generally in ms)
in the input bus which may fall cutside
the maximum input voltage range of
the converter. Those which exceed the
maximum ratings may damage the
converter,

In general, GAIA Converter specifies
maximum admissible transient for each
DC/DC converter,

Permanent Input Voltage Range

The permanent input voltage range over
which a DC/DC converter is guaranteed
to meet its specifications.

Isolation Resistance

The electrical separation between the
input and output of a power supply by
means of a transformer.  Isolation is
usually expressed in megaohms.

Isolation Voltage

The guaranteed maximum AC or DC
voltage which can be applied from input
to output of a power supply while the

supply maintains the specified isola-
tion resistance in megohms.

Leakage Current

The AC or DC current flowing from input
to output andfor case of an isolated
power supply at a speci-fied voltage
and fregquency,

Line Regulation

The change in output voltage (expressed
in percentage of cutput voltage) as the
input voltage is varying over its specified
range. Line regulation is measured for
GAlA modules  at full load. The for-
mula for line regulation in % is :

+/- [Vo(Vimax) - Vo(Vimin) ]

2 x Vo ¥ 100

Where Vo(Vimax) - Vo(Vimin) is the
output voltage variation for an input
voltage varying from

Yimin to Vimax and Vo is the nominal
output voltage.

Load Regulation

The change in cutput voltage (expressed
in percentage of output voltage) as the
load is varying from a specified mini-
mum load to full load. Load regulation
is usually measured at nominal imput
voltage.

The formula for load regulation in % is

+/- [Vo{lmax) - Vo(lmin) ] 10
2% Vo X

Where Vo(lmax) - Vo(lmin) is the out-
put voltage variation from a specified
minimum load to maximum load and
Yo is the nominal cutput voltage.

In general GAIA Converter specifies
load regulation from 25% to full load.

0

Low Line Voltage {Brown out)

The lowest input line voltage at which
a power converter's output voltage will
drop below the specified minimum out-
put voltage.

Maximum Qutput Current (or full load)
The maximum steady-state current a
converter is guaranteed to supply while
continuing to meet its other
requirements.
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gaia—converter.com

Information given in this datasheet is believed to be accurate and reliable. However, no responsibility is assumed for the consequences of its use nor for any infringement of patents or other rights of third parties which may result
from its use. These products are sold only according to GAIA Converter general conditions of sale, unless otherwise confirmed by writing. Specifications subject to change without notice.
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