GALAXY POLARIS SERIES
P“WE n The only true "quarter brick" on the market

Incorporated 48V Input, 1.5V, 2.2V, 3.3V, or 5.0V

The Polaris Seriesis a high current 2100W
guarter brick DC/DC converter with:

100 Watts @ 100° Baseplate

67 Watts/cu. inch

12" x24" x0.5"

Fixed Frequency Operation
Remote Sense

Output Voltage Trim
Optional Heatsink

UL and CSA approved
Two Year Warranty

GONTROL FUNGTIONS
B Remote Sense
B Primary and Secondary Output Enable

PROTECTION FEATURES

B Ove Temperature Protection
B Over Voltage Protection

B Over Current Protection

TYPICAL CHARACTERISTICS
B Output Setpoint Accuracy: +1.25%
B Load & LineRegulation: +0.25%
B Noise& Ripple
75SmVp—p (1.5, 2.2V)
100 mVp—p (3.3, 5.0V)
B Long Term Temperature Drift: +0.5%
B Output Trim
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SPECIFICATIONS

General Specifications

Operating Temperature 0°C to +100°C baseplate

Storage Temperature —40°C to +100°C
Relative Humidity 10% to 95% RH,

Non-condensing
Vibration 10-500Hz 0.75g peak
Weight 80gm, max. without heatsink
Material Flammability uL94v-2

Safety UL 1950, CSA C22.2 No. 950 approved!
MTBF MIL-HDBK-217 1,000,000 hours?

Notes: 1. Requires one fuselocated in either the plus or minus side of the 48V
supply; fuse rated for 8A max for all conditions.

2. 50-100% load; 40°C baseplate.

Input Characteristics
Baseplate Temperatures from 0°C to +100°C.

Parameter Test Condition Requirement Unit
Name Var Symbol Min Typ Max
Input Voltage V| 36 72 Vv
Input Low Line Power OnV Vion Module Power On 30 35 Vv
Input Low Line Power Off V V) off Module Shutdown 80 90 | %Von
No Load Input Power P V=V inom - 20 W
Input Capacitor rated 80V min 100 - uF
(external to the converter)
Input Current 15V I V=36V, Ig=24A, Vo =15V - 15 A
2.2V I V=36V, lg=24A,Vo=22V - 21 A
3.3V I V=36V, lg=24A,Vo =33V - 30 A
5.0v I V, =36V, lp=16A,Vy =50V - 3.0 A
Inrush Transient _ 05 | A%
Efficiency 15v Vo=Vonom. lo=loraed Vi=Vinom 68 70 - %
2.2V 72 74 - %
3.3V 78 80 - %
5.0v 82 84 - %
Reflected Input Ripple V, =48V, |g=24A - 25 | App
Maximum Losses at 15v Pq V,=48V,Vo=Vonom - 170 W
Loca Sense 2.2V Pq lo = lomax rateds Tcase= 70°C - 206| W
3.3V Pq - 24| W
5.0v Pq - 176 W
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SPECIFIGATIONS

Output Characteristics
Over the complete baseplate temperatures and input voltage ranges.

Parameter Test Condition Requirement Unit
Name Var Symbol Min Typ | Max
Output Voltage (nominal) 15V Vonom - 15| - Vv
2.2V Vonom - 22 | - \Y
3.3V Vonom - 33 | - \Y
5.0V Vonom - 50 | - \Y
Rated Output Current 15v lo Vo=Vonom 0 - 25 A
2.2V lo Vo=Vonom 0 - 25 A
3.3V lo Vo=Vonom 0 - 25 A
5.0V lo Vo=Vonom 0 - 20 A
Initial Output Voltage Vadj = open, Tc = +25°C 125 | - | 125 | %Vonom
Tolerance (with remote sense) Vi =Vinom: lo = lorated
Noise and Ripple 15V 20MHzp_p bandwidth, - 75 mVp.p
2.2V V,=36-72V, 1o = 0 amps to 100% - 75 mVp.p
3.3V - | 100 mVp.p
5.0V - | 100 mVp.p
Static Load and V|=36-72V, I = 0.2ampsto 100% - - 1025 | %Vonom
Line Regulation
Long Term Temperature Drift -0.5 - | 05 %V
Output Voltage Trim 15V Votrim V |y =48V Rtrim=13200 1683 | - |1717 Vv
Vo=Vonom Rtrim=42200 | 1336 | - |1.363 \Y
2.2V Votrim Rtrim=140768 | 2.287 | - |2.333 \Y
Rtrim=8250 1683 | - [1.717 \Y
3.3V Votrim Rtrim=41905 | 3430 | - |3.500 \Y
Rtrim=122825 | 3.103 | - |3.166 \Y
5.0V Votrim Rtrim=118000 | 5197 | - |5.303 \Y
Rtrim=105511 | 4703 | - |4.798 \Y
Output Voltage Trim 15V Votrim lo =50% Vtrim=1.404 1683 | - |L1717 Vv
of lomax Vtrim=0.700 1336 | - [1.363 \Y
2.2V Votrim Vtrim=1.149 2287 | - 12333 \Y
Vtrim=0.313 1683 | - [1.717 \Y
3.3V Votrim Vtrim=2.808 3430 | - [3500 \Y
Vtrim=2.156 3103 | - [3.166 \Y
5.0V Votrim Vtrim=2.869 5197 | - |5.303 \Y
Vtrim=2.130 4703 | - |4.798 \Y
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SPECIFICATIONS

Output Characteristics (continued)
Over the complete baseplate temperatures and input voltage ranges. Airflow adjusted at 500LFM with 0.9" high heatsink.

Parameter Test Condition Requirement Unit

Name Var Symbol Min Typ | Max

Total Remote Sense V| =Vimin, lo = lomax rated - - | 100 mV

Compensation (round trip)

Output Overvoltage 15V 2.00 -1 230 \Y

Protection (Latching) 2.2V 2.64 - | 286 \Y
3.3V 3.96 - | 429 \Y
5.0V 6.00 - | 650 V

Output Voltage Protection Tove Vo =Vonom, lo = lorated - - | 150 us

Response Time

Current Limit (nominal) 1.5V lolim Vo =Vonom, V| = 48V 27 - - A
2.2V lolim 27 - - A
3.3V lolim 27 - - A
5.0v lolim 22 - - A

Short Circuit Current 15V Vo=0.21t004V,V, =72V - - 38 A

Transient Response, Vo l0=25-75% Imax @ 0.1A/usec - - | 150 mV

Deviation from Steady State (di/dt), positive or negative step!

Settling Time (to £1%) - - | 250 us

Turn On Time ton Vimin t0 Vimax 1 - 20 ms

Turn on Ramp Time tramp Vimin t0 Vimax, 10-90% rise time 1 - 10 ms

Turn Off Time toff Vimin t0 Vimax - - 1.0 ms

(to 10% initia value)

Externa Load Capacitance ESR@10,000uf =2mQ 100 10,000 uf

Over Temperature Shutdown TeaserLATE - - | 125 °C

(Latching)

Isolation Resistance 10 - MQ

(1500V pc) Input-Output

Notes: 1. 940uf (2, 470uF tantalum capacitor) solid tantalum capacitor placed across output.
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SPECIFIGATIONS

Control Signal Characteristics

T
I
—> Tore

Parameter Test Condition Requirement Unit
Name Symbol Min Max
P_Enabl e_L and VENABLE LOW Module Enabled 0 0.8 \Y
S_Enable_l_ VENABLE HIGH Module Disabled 25 6.0 V
Function Controls lenaBLELOw | Source Current (VenagLe = 0.8V) - -1.0 mA
P_Enabl e_L and RENABLE LOW Module Enabled - 100 Q
S_Enable_l_ RENABLE LOW Module Disabled 200K - KQ
Function Controls |ENABLE Low Source Current (RenapLe = 100Q) - -0.5 mA
Enable Controls
Primary Enable L Secondary Enable L Output Voltage
Low Low On
High or Open Low Off
Low High or Open Off
High or Open High or Open Off
Enable Circuit Output Load Conditions
Turnon Time (Turn On)
On >3V TO Veyapie Pin
Off <0.6V C =10,000uF
220K N S o
VY 2N.(7)?OO 3:;;;3:/ Output +_J|: = Rigu=2A
v INelds Lo Equivalent PN o
= Tantalum 0.75Q for 1.5V
1.10Q for 2.2V
To (9) 1.65Q for 3.3V
2.50Q for 5.0V
Turn on Time Output Voltage
Turn off Time
. rn off Time for
> 3;;2:: ;—:3]:199 fl(-)frJW c:NABOLE ;Oineg f{igh
VENABLE I
0.8V 2.5V
: . VENABLE :
1 Time |
: : Time
: I Regulation Band : -
I I | ! 90% of Initial
Vour : : : I\ Input Current
i | Input ' i
: : Time Current : :
i Ton i \ ! Time

Polaris Series, Page 5

WWW.GALAXYPWR.COM

Part No. 99-003 Rev. 1.0




APPLICATION NOTES

Signal Characteristics: Per table on page 5.
Input Signals:

Enable L: Thisunit has both primary and secondary
output enable:

Primary Enable L: Thisinput signal is used to enable
the output of the converter when activated (active Low).
The signal isreferenced to the input side (-Vin pin 11).

Secondary Enable L: Thisinput signal is used to
enable the output of the converter when activated (active
Low). Thesignal isreferenced to the output side
(-Sense).

Enable Controls

Primary Enable L Secondary Enable L Output Voltage
Low Low On
High or Open Low Off
Low High or Open Off
High or Open High or Open Off

Output Voltage Adjust: The output voltage of the
converter can be adjusted above or below the nominal
output voltage as specified in the Output Characteristics
Table. The range of adjustment above the nominal
output voltage is limited by the internal overvoltage trip
point settings. The overvoltage trip point settings do
not change with output voltage adjustments.

Output Voltage Turn On Time: The external circuit
used to turn on the converter's "enable circuit” is per the
Figure on page 5.

Voltage Programming: A voltage may be applied
between the “ Trim” pin (pin 4) and the “— Sense" pin
(pin 1) to adjust the output voltage up or down from the
nominal output. Vo isthe desired output voltage.

For the GPP1V5-15 and GPP1V5-25, the trim voltage
for these two unitsis:

05 . 121,
44.97 6

Virm =

For the GPP2V 2-15 and GPP2V 2-25, the trim voltage
for these two unitsis:

11.4935
VirmM = ————— * Vo

8.3862

121

Volts

For the GPP3V 3-15 and GPP3V 3-25, the trim voltage
for these two unitsis:

4,067 12.1
V = *Vo— Volts
TRIM 206 (o] 3
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For the GPP5V0-15 and GPP5V 0-20, the trim voltage
for these two unitsis:

1.829* Vo - 6.05
1.238

Volts

V1riM=

Resistor Programming:

Output voltage may be adjusted down from the nominal
output voltage with aresistor connected between the
“Trim” pin (pin 4) and the “-Sense” pin (pin 1).

For the GPP1V5-15 and GPP1V5-25, the trim resistor,
Ririm for these two unitsis:

(18.1379-18.100 * Vo)
Vo — 1.499

Rrriv = Kohms

For the GPP2V 2-15 and GPP2V 2-25, the trim resistor,
Rtrim for these two unitsis:

169.1217 —114.935 * Vo

Koh
635-Vo_139077 oS

Rrrim =

For the GPP3V 3-15 and GPP3V 3-25, the trim resistor,
Ririm for these two unitsis:

2 . (249.26-122.01* Vo)
5 2.49+Vo—8.24

Rrrv = Kohms

For the GPP5V0-15 and GPP5V 0-20, the trim resistor,
Rtrim for these two unitsis:

18.29 * Vo —60.50
5-Vo

Kohms

Rrrim =

Output voltage may be adjusted up from the nominal
output voltage with aresistor connected between the
“Trim” pin (pin 4) and the “+ Sense” pin (pin 2).

For the GPP1V5-15 and GPP1V5-25, the trim resistor,
Rtrim for these two unitsis:

_ (18.1379-9.106 * Vo)

R = Koh
TRIM Vo 1.499 onms

For the GPP2V 2-15 and GPP2V 2-25, the trim resistor,
Ririm for these two unitsis:

n. _ 169.1217-31.073+ Vo
TRIM 6.35+ Vo—13.977

Kohms

For the GPP3V 3-15 and GPP3V 3-25, the trim resistor,
Ririm for these two unitsis:

2 . (249.26-60.21* Vo)
5 2.49+Vo—-8.24

Kohms

Rrrim =
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APPLICATION NOTES

For the GPP5V 0-15 and GPP5V 0-20, the trim resistor,
Rtrim for these two unitsis:

60.50-5.91+ Vo
Vo—5

Kohms

Rrrim =

Thermal Considerations:

Thermal considerations are an important factor in the
reliable operation of the converter. The maximum
operating baseplate temperature is 100°C. The
maximum recommended operating baseplate
temperature is 90°C. The baseplate temperatureisa
function of the losses within the converter, the converter
ambient temperature, and airflow across the heat sink.

The reference baseplate temperature is measured at the
center coordinates of the baseplate.

The baseplate temperature can be approximated by the
following equation:

1-
TBASEPLATE = POUTPUT * * RBASEPLATE-AM BIENT t TAM BIENT
Where:

TeasePLATE is the temperature of the
baseplate.

Tambient isthe local ambient temperature
around the converter

M isthe efficiency of the converter
(see Table on page 5)

Roaseplate-ambient 1S the thermal resistance from the

baseplate to the ambient
environment. Thisisafunction
of the heat sink and air velocity.

Thermal Shutdown: The converter shall shutdown
under athermal overload. Thisisalatched condition
and either the input voltage has to be recycled or the
primary enable signal (P_ENABLE L) hasto be
recycled to reset normal operation.
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Overcurrent Protection: The converter shall survive
any overload condition indefinitely including short
circuit. The values of current limit and short circuit
shall be per the Output Characteristics Table.

Overvoltage Protection: The converter shall be
protected against any overvoltage across Vout pins by
shutting down the output at the values specified in the
Output Characterisitics Table. Thisisalatched
condition and either the input voltage has to be recycled
or the primary enable signal (P_ENABLE_L) hasto be
recycled to reset normal operation.

Recommended I nput Filter, Fuse and Case
Connections: A fuseisrequired in serieswith the plus
or minus side of the 48V input to meet safety
requirements. The following input filter circuit is
recommended for al applications. The fuse should be
inserted between the capacitors and the plus or minus
input of the converter. The case should be connected to
the output return.

L1

2 1
48V O AANS

o In(+)
+
C1 C2
270uF — T
eav T 100V
o— VY Y& 0 In (o
48V RTN 0— 3 In ()
80 UH
F1
In(x) © ¢—e "\ » * DC/DC *
Input  converter
In(-) o -

C3

C4

T

P Enable

Case

Output

AMA

= R
LOAD
=

-
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1uF T ‘mF

100V f 100V
1 _1
L1

Common Mode Inductor
C1 270uF, 63V Aluminum Electrolytic Capacitor
C2-C4 1uF, 100V Ceramic capacitor
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PACKAGE DETAIL

Pin Assignments

—_———— e —— - —— — —

| | . . . . .
. ) Pin  Designation Pin Size Tolerance
|
: Heatsink Profile | No. (inch) (inch)
Soojom a A 1 -Sense 0.025 Sq +0.001
! 2  +Sense 0025Sq  =0.001
) _ UL 3 S Enable L
-gggj Side View (Secondary Enable) 0.025Sq  =0.001
040 pins . 2400010 4  Trim 0.025 5q +0.001
4plcs 200 | 5 NC 0025Sq  =0.001
’\o N 6 NC 0025Sq  =0.001
150 100 —> |
. . 100 F 7 7 -Vout 0.060 +0.002
T, 900 450 200 e ?:23 T 400 8 +vout 0060 0002
l l 225 ' | T 025 sq pin J/; T % 9 Case 0.040 +0.002
200 (¥ .100 grid, 6 plcs S/ 10 P _Enable L
925,060 pins (Primary Enable) 0.040 +0.002
2plcs M3X 0.5 4plcs : . i

—1 | '1752 s 11 -Vin 0.040 +0.002
5100 12 +Vin 0.040 +0.002

Bottom View

ORDERING INFORMATION

M odel Output Max Efficiency Model Output Max Efficiency
Number Voltage Current (Typ) Number Voltage Current (Typ)
GPP5V0-20 5.0v 20A 84% GPP2V2-25 2.2V 25A 73%
GPP5V0-15 5.0v 15A 85% GPP2V2-15 2.2V 15A 75%
GPP3V3-25 3.3V 25A 80% GPP1V5-25 15v 25A 70%
GPP3V3-15 3.3V 15A 82% GPP1V5-15 15v 15A 71%

* Heatsinks required: available on request.

Galaxy Power Inc. warrants to the original purchaser that the products conform to this data sheet and are free from
material and workmanship defects for a period of two (2) years from the date of manufacture, if this product is used
within specified conditions. Galaxy Power Inc. reserves the right to make changes to the product(s) or information
contained herein without notice. No liahility is assumed as aresult of their use or application. No rights under any
patent accompany the sale of any such products or information. For additional details on this limited warranty
consult the factory.

a Amxv 155 Flanders Road ¢ Westborough, MA 01581
508-870-9775  Fax: 508-870-9796
P nWE n e-mail: galaxy @gal axypwr.com

Incorporated website: http://www.galaxypwr.com

© Copyright 2000 Galaxy Power. Specifications subject to change without notice.
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