ISOLATED DC/DC CONVERTERS
48 Vdc Input 1.0 - 1.8 Vdc/13 - 10 A, 3.3 - 3.4 Vdc/8 - 10 A Dual Outputs

bel

POWER PRODUCTS

ORXW-45TDx0 Series RoHS Compliant Rev.C

e Isolated e Output Over-voltage shut down
e Fixed Frequency (270 kHz) e Over Temperature Protection
e High Efficiency e SCP/OCP
e High Power Density ¢ Remote On/Off
e Low Cost e Output Voltage Trim
e Input Under-voltage Lockout e Safety Approval to UL60950-1
(UVLO) (UL/cUL)
Description

The ORXW-45TDx0 series converters are isolated dc/dc converters that operate from a nominal 48 Vdc source.
These converters provide up to 45 W of output power with two output voltages. These units are designed to be
highly efficient and cost-effective. Typical features include remote on/off, over current protection, short circuit
protection, over temperature protection and input under voltage lockout. These converters are provided in a
compact, though-hole industrial standard package that is easy to use and provides good thermal performance.

Part Selection

Output Voltage Input Voltage Max. Output Max. Output Typical Model Number
Current Power Efficiency

3.3VNM1.2V 3B6V-75V 8 A/13 A 45W 84% ORXW-45TD10

3.3VM1.5V 36V-75V 8 A/12 A 45W 85% ORXW-45TD20

3.3VvV/1.8V 3B6V-75V 10 A/M0 A 45 W 85% ORXW-45TD30

3.4VM1.6V 3B6V-75V 8 A2 A 45W 85% ORXW-45TD40

3.3Vvi1.0V 36V-75V 8 A/13 A 45 W 84% ORXW-45TD50

Notes: 1. All part numbers above indicate RoHS 6. Change the second letter "R" to "7" for RoHS 5 part numbers.
2. Add “G” suffix at the end of the model numbers listed above to indicate “Tray Packaging”.

Absolute Maximum Ratings

Parameter Min Typ Max \ Notes
Continuous Input Voltage -0.3V - 80V
Remote On/Off -0.3V - 12V Active Low
Ambient Temperature -40 °C - 85 °C
Storage Temperature -55°C - 125 °C
Input Specifications
Parameter Min Typ \ Max Notes
Input Voltage 36V - 75V
Input Current (no load) - 60 mA 110 mA
Input Current (full load) - - 2A
Remoted Off Input Current - 6 mA 20 mA
Input Reflected Ripple Current ) With simulated source impedance of 10
(rms) 20 mA 40 mA uH, 5 Hz to 20 MHz. Input filter for noise, not
Input Reflected Ripple Current for EMI. C1-L-C2 filter, C1=100uF/100V,
(pk-pk) - 60 mA 100mA | | =124H, C2=100uF/100V.
I’t Inrush Current Transient - 0.002 A%s -
Turn On Voltage Threshold 31V 34V 36V
Turn Off Voltage Threshold 30V 33V 35V
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ISOLATED DC/DC CONVERTERS

48 Vdc Input 1.0-1.8Vdc/13-10A, 3.3-3.4Vdc/8 - 10 A Dual Outputs
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Output Specifications
Parameter Min Typ | Max Notes

Output Voltage Set Point

Vo1=1.0V | 0.96 V 1.0V 1.04V
Vo1=1.2V 1.20V 124V 1.28V
Vo1=1.5V 1.50V 1.54V 1.58 VvV e
Vo1=16 V 158V 163V 168V Test conditions: Vin=48 V, 50% load
Vo1=1.8V 1.80V 1.84V 1.88V
Vo02=3.3V 3.30V 3.34V 3.38V
Vo2=3.4V 3.38V 335V 3.52V
Regulation
Line Regulation - - 0.5% Vo (Vin = 36~75 V lomax for V02)
Load Regulation - - 1.5% Vo (Vin =48V, lo = 0-lomax for V02)
Cross Regulation - - 1.5% Vo
Regulation Over Temperature - - 0.02% Vo/°C | (-40°C to +70°C)
Vo1=1.2V 0A - 13A
V02=3.3 V 0A ] 8 A ORXW-45TD10
Vo1=1.5V 0A - 12A
Vo2=33V | 0A - 8 A ORXW-45TD20
Output Current Vo1=1.8V 0A - 10A
Vo2=33V | 0A - 10A | ORXWASTD30
Vo1=1.6 V 0A - 12A
Vo2=3.4 V 0A ] 8 A ORXW45TD40
Vo1=1.0 V 0A - 13A
Vo2=33V | 0A - 8 A ORXW45TDS50
Vo1=1.2V 15A - -
V02=3.3 V 9A - -
Vo1=1.5V 15A - -
Vo2=3.3V 9A - -
Output Current Limit Vo1=1.8 V 13A - - .
Vo2=33V | 12A - ] Hiccup Mode
Vo1=1.6 V 13A - -
Vo2=3.4V 9A - -
Vo1=1.0V 15A - -
Vo2=3.3V 9A - -
Short Circuit Protection - - - Hiccup Mode
Ripple and Noise (rms)
Vo1=1.0V/1.2V/1.5V/1.6V - 5mV 10 mV
Vo1=1.8V - 6 mV 10 mV 0-20MHz BW, with a 1uf ceramic
V02=3.3 V/3.4V - 6 mV 10 mV capacitor and a 10pF tantalum
Ripple and Noise (pk-pk) capacitor at output,Vin=48V,With all
Vo1=1.0V/1.2V/1.5V/1.6V - 15 mV 25 mV load and at 25C ambient.
Vo1=1.8V - 25 mV 35 mVv
V02=3.3 V/3.4V - 25 mV 35 mV
Ripple and Noise (rms)
Vo1=1.0V/1.2V/1.5V/1.6V/1.8V - 15 mV 30 mVv 0-20MHz BW, over all load, line and
V02=3.3 V/3.4V - 15 mV 30 mv temperature conditions with a 1uF
Ripple and Noise (pk-pk) tantalum capacitor and a 10pF
Vo1=1.0V/1.2V/1.5V/1.6V/1.8V - 30 mv 50 mV tantalum capacitor at output
Vo02=3.3 V/3.4V - 30 mv 50 mV

Turn on Delay Time
Vo1=1.0 V/[1.2V/1.5V/1.6V/1.8 V
V02=3.3V/3.4V

Vo1 turns on no later than Vo2
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 1.0 - 1.8 Vdc/13 - 10 A, 3.3 - 3.4 Vdc/8 - 10 A Dual Outputs

Output Specifications (continued
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Parameter
Turn on Time - 10 mS 20 mS
Overshoot at Turn On - 0% 5%
Output Capacitance
Vo1=1.0V 0 uF - 5,600 uF
Vo1=1.2V 0 uF - 5,600 uF
Vo1=1.5V 0 uF - 5,600 uF
Vo1=1.6 V 0 uF - 5,600 uF
Vo1=1.8V 0 uF - 5,600 uF
Vo02=3.3V 0 uF - 4,700 uF
Vo2=3.4V 0 uF - 4,700 uF
Transient Response
25% ~ 75% Overshoot - 150 mV 200 mV
Max Load Settling Time - 100 uS 200 uS
Vo2=3.4V
75% ~ 25% Overshoot - 150 mV 200 mV
Max Load Settling Time - 100 uS 200 uS
25% ~ 75% Overshoot - 100 mV 150 mV
Max Load Settling Time - 100 uS 200 uS
Vo2=3.3V
75% ~ 25% Overshoot - 100 mV 150 mV
Max Load Settling Time - 100 uS 200 uS Test conditions:
N di/dt=1 Alus, Vin=48 V, with a
25% ~75% Overshoot Vo1=1.8V 100 mv 150 mv 470 uF/6.3 V Tantalum capacitor
Max Load Settling Time | vo1=1.5V - 100 uS 200 uS at the output.
75% ~ 25% Overshoot xmj g ¥ - 100 mV 150 mV
Max Load | Settling Time | '@ - 150 uS 200 uS
25% ~ 75% Overshoot - 150 mV 200 mV
Max Load Settling Time - 100 uS 200 uS
Overshoot Vo1=1.6 V - 100 mV 200 mV
75% ~ 25% - - N
Max Load Settling Time 150 uS 200 uS
Settling Time 100 uS 200 uS

Note: All specifications are typical at nominal input, full load at 25 °C unless otherwise stated.

General Specifications

Parameter Min Typ Max Notes
83% 85% - Vin=48V; full load, Vo1=1.5V/1.6V/1.8 V
Efficiency
82% 84% - Vin=48V; full load, Vo1=1.0V/1.2V
Switching Frequency 240 kHz 270 kHz 300 kHz
I/O Isolation Voltage - 1500 V -
Isolation Capacitance - 1500 pF -
Output Trim Range 80% - 110%
Over Voltage Protection (Static)
Vo1=1.0 V 1.20V - 1.50 VvV
Vo1=1.2V 145V - 1.8V
Vo1=1.5V 1.77V - 226V Latch
Vo1=1.6 V 1.77V - 226V
Vo1=1.8 V 216V - 270V
V02=3.3 V 3.90V - 5.00V
V02=3.4V 3.90V - 5.00V
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48 Vdc Input 1.0 - 1.8 Vdc/13 - 10 A, 3.3 - 3.4 Vdc/8 - 10 A Dual Outputs POWER PRODUCTS

General Specifications
Parameter Min Typ Max Notes

Over Voltage Protection(Dynamic)
Vo1=1.0 V 1.20V - 1.80V
xgil g x 1;? x : 22'510\</ Latch. The transient over voltage must be
Vo1=1 .6 v 1‘77 v ] 2'50 Vv measured by shorting feeedback opto-
Voi=18V | 216V - 300y | coupler
V02=3.3 V 3.90V - 530V
V02=3.4V 3.90V - 530V
Over-temperature - 115°C -
Calculated Per Bell Core SR-332 (lo =
MTBF 1,590,652 hours Normal; TA = 25 °C)
Dimensions
Inches (L x W x H) 2.3x1.45x0.45
Millimeters (L x W x H) 58.4 x36.8x11.4
Weight - 269 -

Note: All specifications are typical at nominal input, full load at 25 °C unless otherwise stated.

Control Specifications
Parameter Min Typ \ Max Notes

Remote On/Off

Signal High (Unit Off) 35V - 12V Active Low; Remote On/Off pin open,
Signal Low (Unit On) -0.3V - 1V Unit on.

Output Trim Equations

Equations for calculating the trim resistor (in kQ) given the desired adjusted voltage (Vadj) and the nominal
output voltage of the converter (Vnom) are shown below. The Trim Down resistor should be connected between
the Trim pin and GND. The Trim Up resistor should be connected between the Trim pin and Vout. Only one of
the resistors should be used for any given application.

281V, voul—
o= W 937
rimdown V. V.. Module  Trim
nom adj .
Rtrimdown
GND
_ (453210~ 28D Vey
rimup V. -V . Vout
adj nom %Rtrimup
Module Trim
Notes: 1. ORXW-45TD50 Vnom=1.00 V
2. ORXW-45TD40 Vnom=1.63V GNDF——
3. ORXW-45TD30 Vnom=1.84V

2. ORXW-45TD20 Vnom=1.54 V
3. ORXW-45TD10 Vnom=1.24 V
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Efficiency Data
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Thermal Derating Curve

ORXW-45TD10
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Output Current vs. Local Ambient
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Derating curve for 3.3V/8A, 1.5V/12A output module
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ISOLATED DC/DC CONVERTERS

48 Vdc Input 1.0-1.8Vdc/13-10A, 3.3-3.4Vdc/8 - 10 A Dual Outputs

Ripple and Noise Waveforms

Tekstop

- I

] ch1 Pk-pPk
18.4mv

Ch1 RMS
4.35mv

4 Ch2 Pk-Pk
21.6mv

Ch2 RMS
5.51mv

Chi m.umv:mw 10.:0mvw4rv| 2.00ps] A ChT T 2.50mv
0+~ —80.0000ns|
ch1 3.4 Vdc/8 A, ch2 1.6 Vdc/12 A

27 Apr 2006
11:52:00

1
1

Tek stop f a1
o o Y

Ch1 Pk—-Pk
i LY . 4] 29.2mv

Ch1 RMS

7.69mv

g . X . 1 Ch2 Pk—Pk
> . . & g 24.0mv

Ch2 RMS
6.91mv

2().()m\.;’w»4(2h=2 20.=0mVNMM 2.6ops| A Chi 7 1.60mv
0+~ —400.000ns
ch1 3.3 Vdc/8 A, ch2 1.5Vdc/12 A

28 Jan 2005
16:10:09

Tokstop

if

Chi 20.0m\;ms_q 30 OmvAAM 00 A ThT T A.80my
0+~ 200.000ns |
ch1 3.3 Vdc/10 A, ch2 1.8 Vdc/10 A

1
1

Tek Stop E

o et

chi Z;0.0m\;’\fﬁ{ 20.;ovaM 2.0015] ;A Chi s 4.00m\;f
G+ 80.0000ns|
ch13.3Vdc/8 A, ch2 1.2Vdc/13 A

Note: Ripple and noise at full load, 48 Vdc input, with a 10uF Tan cap and 0.1uF ceramic cap at output.
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Ch1 Pk-Pk
22.4mv

Ch1 RMS
6.60mv

Ch2 Pk-Pk
18.8mv

Ch2 RMS
4.85mv

13 Jun 2005
08:39:34

1 chi pk-pk

21.6mvy

Ch1 RMS
5.534my

1 ch2 Pk—pk

20.4mv

Ch2 RMS
4.05mv

25)ul 2005
13:34:31
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 1.0 - 1.8 Vdc/13 - 10 A, 3.3 - 3.4 Vdc/8 - 10 A Dual Outputs

Transient Response Waveforms

ORXW-45TD40
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B \
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} 20.0mV 176my
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[ 1 amplitude @ edge
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" 11.45ps
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i+~ ~6.00000ps5] 09:15:03 Wi - 5.00000us| 09:15:22
Vout=3.4 V 25%-75% Load Transients Vout=3.4 V 75%-25% Load Transients
Tekstep  E———d———d ] Tekstep [ & 1 |
; Ch1 Max { chi Max
: 24.0my D 150mv
-------------------- = SERNEI BT S, Ch1 Min :.!._!.‘...!_!.‘.:._._.!.‘.:._._.!.A.:._.‘.!._..._“.!. EI— ;.“.! Lagpalapys Chi1 Min
T -152mv | . . . . i3 . . . . | 24.0mv
chd Ri | . . . . | . . . . 1 eha ki
107 [ k o e
» i P S RS SR S . o vaiid
1 At . . . . I . . . . ] edge
B ! cha Fall [ . . . A . . 1 charan
————g
; i No valid 10.86ps
m I edge | . . . . I . . . . i
100mV A8 M_100ps| A Chd 5 7.80 4 T r ;
Ch4_5.00 A 0N 15 Nov 2006 Rl _100mv '\r‘ﬂcm 5_nu.ﬁqu 100us] A Ch 2 5104 15 Nov 2006
i+~ ~6.00000ps5] 09:02:30 Wi - 5.00000us| 09:02:54
Vout=1.6 V 25%-75% Load Transients Vout=1.6 V 75%-25% Load Transients
Tekstop [0 == R Tak Stop [ i
T chom i
46.Dm‘::‘ r Ch1 Max
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e i - e Chil Min r Ch Min
. 144mv Bl
Ch2 Rise
30625 Ch2 Rise
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amplitude 3 . . . b= - " " " No valid
chz Fall (P2 : : : 1 : : : ] adge
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: edge [ : : : T : : : ]
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i+~ 200.000ns | 09:24:31 13 Jun 2005
v 200.000n5 | 09:24:53
Vout=3.3 V 25%-75% Load Transients Vout=3.3 V 75%-25% Load Transients
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Transient Response Waveforms (continued)

Tek stop  — — 1 |
1 u
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Vout=1.8 V 25%-75% Load Transients
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T - 1,20000ps| 14:27.04

Vout=3.3 V 25%-75% Load Transients
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g
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142my

Ch2 Rise
4.807ps

Ch2 rall

i . : 1 . . | [———
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Vout=1.5V 25% - 75% Load Transients
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M
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Vout=1.8 V 75%-25% Load Transients
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Vout=3.3 V 75%-25% Load Transients
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Vout=1.5V 75% - 25% Load Transients
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Transient Response Waveforms (continued)

Tekstop [l o TekStop [ ]
D..
{ Cch2 Max I . . . . 1 . v ‘ N Chz Max
50.0mV B ] 1semy
—|20|r:3 T N S TS S c;njsqr:lr&
I . ] ] 5‘“5}?'.’}5 | . . . ) t . . . . 1 cha rise
Low signal S SUUUE SUPE SO . . " ] 100 v
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ch4_5.00 AQH“" 5.000005] ég_a\ggséﬂﬂﬁ Cha__5.00 A 08 T 18 Aug 2005
- fant 1 - 6.00000us| 09:45:35
Vout=3.3 V 25%-75% Load Transients Vout=3.3 V 75%-25% Load Transients
Tak Stop [ il 1
Tekstop [l = - AR A - D
! chimax k cﬂfz“ﬁ?‘
1 40.omv D
. Chi Min
G
Ch4 Rise l’._h_‘l_EI:se
5.225ps Nodval'iu
f : : : T : : EX . o . . [ e
Nodual'id I . .
i ; ; ; t ; ; : adge o . . . .
] - TRTTY ol 100my '\.-H M_100ps| A Chl £ 74.0mvV
i) wu'"v’\'”r_m 5.00 A 06 M 100us] A_Chl /7 48.0mV) 12 Aug 2005 Cha_5.00 A T 1% Aug 2005
W - 6.00000us| 09:39:04 v - 6.00000us| 09:39:21
Vout=1.2 V 25% - 75% Load Transients Vout=1.2 V 75% - 25% Load Transients

Note: Transient response at di/dt=1 A/uS, external 470 uF Tantalum Cap and 0.1 uF Ceramic Cap at the output.
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Mechanical Outline
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2002/95/EC

RoHS Compliance
Complies with the European Directive 2002/95/EC, calling for the elimination of lead and
other hazardous substances from electronic products.
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