ISOLATED DC/DC CONVERTERS
36 Vdc - 75 Vdc Input, 1.2 Vdc /60 A Output

Dec. 18, 2009 Bel Power Inc., asubsidiary of Bel Fuse Inc.
ORQB-72TV2x RoHS Com pliant Rev.D
e Fixed Frequency (310 kHz) e Output Over Voltage Protection
e Isolated e Over Temperature Protection
e High Efficiency e SCP/OCP
e High Power Density e Low Cost

e Input Under Voltage Protection ¢ Remote On/Off
e Class 1, Category 2, Isolated DC/DC Converter (refer to IPC-9592)
e UL60950-1 Recognized (UL/cUL) (Pending)

Applications
e Networking

e Computers and peripherals
e Telecommunications

Description
The ORQB-72TV2x is an isolated dc/dc converter that operates from a nominal 48 Vdc source. This converter
provides up to 72 W of output power. Features include remote on/off, short circuit protection, over current
protection, over-temperature protection, output over-voltage protection, input under-voltage protection. This
converter is provided in a compact, though-hole package that is easy to use and provides good thermal
performance.

Part Selection
Output Input Max. Output Max. Output Typical Model Number Model Number

Voltage Voltage Current Power Efficiency Active High Active Low
1.2V 36V-75V 60 A 72W 86% ORQB-72TV20 ORQB-72TV2L

Notes : Add “G” suffix at the end of the model number to indicate “Tray Packaging”.

Part Number Explanation

QB-72 T V2
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1---Through hole

2---ROHS 6, change “R” to “7” means RoHS 5

3---Series name, 1/4 Brick

4---Series code

5---Input range

6---Output voltage, 1.2Vout

7---Option, “x” of the model part number to be 0-9, A-Z, which will represent the special request of
customer.
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ISOLATED DC/DC CONVERTERS
36 Vdc - 75 Vdc Input, 1.2 Vdc /60 A Output

Dec. 18, 2009 Bel Power Inc., asubsidiary of Bel Fuse Inc.
Absolute Maximum Ratings
Parameter Min Typ Max Notes
Input Voltage (continuous) -0.3V - 75V
Input Transient Voltage - - 100V 100 mS maximum
Remote On/Off -0.3V - 18V
Ambient Temperature -40 °C - 85°C
Storage Temperature -55°C - 125 °C

Note: All specifications are typical at 25 °C unless otherwise stated.

Input Specifications

Parameter | Min Typ Max Notes \
Input Voltage 36V 48V 75V
Input Current (no load) - 60 mA 120 mA
Input Current (full load) - - 2.7A
Remote Off Input Current - 2mA 5 mA
Input Reflected Ripple Current 2 mA 5 mA With simulated source impedance of
(rms) 10uH, 5Hz to 20MHz. Use a 100uF/100V
I(BEEJ;Seercted Ripple Current i 10 mA 20 mA ?Agit’rgltyggocsﬁggggovgth ESR=1 ohm
I’t Inrush Current Transient - - 1A%
Turn-on Voltage Threshold 32V 34V 35V
Turn-off Voltage Threshold 30V 32V 34V

CAUTION: This converter is not internally fused. An input line fuse must be used in application.
Recommend a fast-acting fuse with maximum rating of 4A on system board. Refer to the fuse
manufacture’s datasheet for further information.

Notes: 1. This converter has internal C-L-C (0.47uF-2.2uH-4.4uF) filter.
2. All specifications are typical at 25 °C unless otherwise stated.

Output Specifications
Parameter \ Min Typ E Notes

Output Voltage Set Point 1.176 V 1.200 V 1.224V Vin=48 V, lo=50%Load

Line Regulation - 5mVv 10 mv Vin=36-75 V, full load

Load Regulation - 5mV 10 mVv Vin=48 V, lout=0-60 A

(T_igwgfggtg;e Regulation ) ) +20 mV

Output Current 0A - 60 A

Current Limit Threshold 65 A 75 A 85A

Short Circuit Surge Transient - - 80 A%

Ripple and Noise (pk-pk) - 50 mV 80 mV 0-20MHz BW, with a 1uF ceramic
capacitor and a 10uF Tantalum cap at

Ripple and Noise (rms) - 12 mvV 18 mvV output.

- oy e e

Rise time 5mS - 10 mS

Turn on Time - 70 mS 100 mS
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ISOLATED DC/DC CONVERTERS
1.2 Vdc /60 A Output

36 Vdc - 75 Vdc Input,

Dec. 18, 2009

Output Specifications (continued

Bel Power Inc., asubsidiary of Bel Fuse Inc.

Parameter

Overshoot at Turn on - 0% 3%
External load Capacitance 0 - 30000 uF
Transient Response
50% - 75% Max Overshoot - 60 mv 100 MV | i/dt=0.1A/us, Vin=48Vdc,
Loal Settling Time Vosl2V - 150 uS 200 uS Ta=25C, with a 1pF ceramic
75% ~ 50% Max | Overshoot ' - 60 mV 100 mv | capacitor and a 10uF
Load Settling Time - 150 uS 200 uS Tantalum cap at output.

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

General Specifications
Parameter Min Typ \ Max Notes

Efficiency 84% 86% - Vin=48 V, full load
Switching Frequency 290 kHz 310 kHz 330 kHz
Output Voltage Trim Range 80% - 110%
Remote Sense Compesation - - 10%
Over Temperature Protection - 120 °C 130 °C
Over Voltage Protection (Static) 135V 155V
Over Voltage Protection (Dynamic) - - 1.8V ;Zzglir;'e{;tgt\; ;anrq_\ijogt;gle:(must be
Calculated Per Bell Core SR-332
MTBF - 490 - (Vin=48 V, Vo=1.2 V, 10=80%, Ta = 25
°C, FIT=10°/MTBF)
Dimensions
Inches (L x W x H) 2.30 x 1.45 x 0.45
Millimeters (L x W x H) 58.42 x 36.83 x 11.42
Weight - 35¢ -
Isolation characteristics
Input to Output - - 1500 V
Input to Case - - 1500 V
Output to Case - - 500 V
Isolation Resistance 10M ohm -
Isolation Capacitance - 1500 pF -

Note: All specifications are typical at 25 °C unless otherwise stated.

Control Specifications
Parameter Min Typ Max Notes

Remote On/Off

Signal Low (Unit On) Active Low 0.3V o8V The Remote On/Off pin is open,
Signal High (Unit Off) 2.4V 18V Unit on.

Signal Low (Unit Off) Active High 03V 08V The Remote On/Off pin is open,
Signal High (Unit On) 2.4V 18 V Unit off.

Current Sink 0 mA 1 mA

Bel Fuse Inc.
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ISOLATED DC/DC CONVERTERS
36 Vdc - 75 Vdc Input, 1.2 Vdc /60 A Output

Dec. 18, 2009 Bel Power Inc., asubsidiary of Bel Fuse Inc.

Output Trim Equations

Equations for calculating the trim resistor are shown below. The Trim Down resistor should be connected
between the Trim pin and Sense(-) pin. The Trim Up resistor should be connected between the Trim pin and the
Sense(+) pin. Only one of the resistors should be used for any given application.

Vout—
+tsense—
. 12991 Tri
Rerim _down ===~ 33.49kQ] TV
0 -sense R
GND
( ) Vout
. 9.769xV, x (100+ A%) 12991 *sense
Rtrim_up = 0 - —33.49kQ] Rerin_up
0.6x A% A% Trim
-senser——
GND —
Note:
Voes —V,
A% =|-BES_"01+100
@)
Vpes is the desired output voltage; Vo is the nominal output voltage (1.2V)
Efficiency Data
Efficiency Curve
90.0%
89.0% -
88.0%
4
) 87.0% —— 36V
S 86.0% I = 48V
=
W 85,00 < [EA
84.0% | (
83.0%
82.0%
15A 30A 45A 60A
Output Current
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ISOLATED DC/DC CONVERTERS
36 Vdc - 75 Vdc Input, 1.2 Vdc /60 A Output

Dec. 18, 2009 Bel Power Inc., asubsidiary of Bel Fuse Inc.

Thermal Derating Curve

Vin=48 V, with maximum junction temperature of semiconductors derated to 120 degree C.
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Temperature reference points on bottom side
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ISOLATED DC/DC CONVERTERS
36 Vdc - 75 Vdc Input, 1.2 Vdc /60 A Output

Dec. 18, 2009 Bel Power Inc., asubsidiary of Bel Fuse Inc.

Ripple and Noise Waveforms

Tek Prevu E iy ] Tel Prevu : i :
! T : ¥ T T 4
y
Chl Pk-Pk . | cnipiere
36.0mv 46.0mv
WA e B N i Rus

i VAT AN TR TN N G

SoomvaE o MZ.00us] A Chi J—35.0mv 50 0mv A M z.00ps A Chi J-8.00mv
21 Aug 2008 21 Aug 2008
B+~ —40.0000ns 13:39:12 i+~ —40.0000ns 13:39:22
Vin=36Vand Vout=1.2V Vin =48 V and Vout=1.2 'V
Tek Prevu F ¥ ]
Ch1 Pk—PK
52.0mv

M: Jl':-P“l::‘“:fv:lk - % '%Mjfm?r Ch1 RMS
e Y W Wy N Ww 12.6mv

50.0mv M 2.00[s] A Chi 7 22.0m

21 Aug 2008
+v —40.0000ns 13:39:33

Vin =75V and Vout=1.2 V

Note: Ripple and Noise at full load, 0-20 MHz BW, with 10 uF/10 V tantalum and 1uF/50 V ceramic capacitor at
the output, and Ta=25 deg C.
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ISOLATED DC/DC CONVERTERS

36 Vdc - 75 Vdc Input, 1.2 Vdc /60 A Output

Dec. 18, 2009

Transient Response Waveforms

Bel Power Inc., asubsidiary of Bel Fuse Inc.

Sto L = |
TekSIOP et i = ' Tek Stop i !
Ch1 Max
35.0mv Ch1 Max
48.0my
Ch1 Min .
-50.0mVy Ch1 Min
—43.0mv
/ g Chd Rise _
- . 118.2us Ch4 Rise
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amplitude Ngd\fﬂéld
Ch4 Fall : 4
i ) Ch4 Fall
[ No valid @ 102.6s
. . 5 . . . - edge X . Low signal
=] ; Y - - ; ; ; ; amplitude
50.0mV 8| M 400Ms] A Chl \—28.0mV E—— ; ; ;
Cha 4 20.0 & o5 21 Aug 2008 50.0mV™E] M 400ps] A Chl . 5.00mV
G-+~ —3.20000us 13:36:57 Cha4 20.0AQ 21 Aug 2008
i+~ —3.20000us 13:37:24

50%-75% Load Transients

75%-50% Load Transients

Note: Transient response at Vin=48V, di/dt=0.1A/uS, with a 10 uF/10 V Tan cap and a1uF/50 V ceramic cap at
the output, Ta=25 deg C.

Startup and Shutdown

Rise time
Tek Run [ {f ] | Trig?
X ! : :
: ch1 Rise
[ 2.848ms
.................. 4
1 TPV PLHUTI-S UL S
& soomv W M10.0ms A _Chi 7 6iomv|
17 Oct 2008
0+v —120.000us 08:34:12

Vin=48V, Vo=1.2V, [0=60A
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ISOLATED DC/DC CONVERTERS

36 Vdc - 75 Vdc Input,

1.2 Vdc /60 A Output

Dec. 18, 2009

Startup and Shutdown (continued)

Bel Power Inc., asubsidiary of Bel Fuse Inc.

Startup time
Tek Run F it ] | Trig?
! V ! !
Ch3+Chlrr+
78.57ms
Low signal
amplitude
(1>
Ch1_stomv_ o T40.0ms A ChT 7 590mv
50.0V & 17 Oct 2008
+¥ —8.00000ms| 08:41:04
Startup from Vin
Chl: Vo, Ch3:Vin
Vin=48V, Vo=1.2V, l0=60A
Shutdown
Tek Run f i} 1 | Trig?
B 4
ch1 fall
............................ 5.701Hs
- 4] chimin
. —220mv
1 3 'Vm
@X soomv O M 200Hs] A ChT % 550mv]
19 Aug 2008
I+~ —4.00000ps 16:36:48

Vin=48V, Vo=1.2V, 10=60A

Tek Run f i ] | Trig?
....... — ===
Jenzchies
72.28ms
3 : : S el
S00mV_ W " Ma0.0ms A Chl 7 650mv
Ch3_2.00V & 17 Oct 2008
D+~ —120.000us 08:37:48

Startup from on/off
Ch1: Vo, Ch3: on/off
Vin=48V, Vo=1.2V, 10=60A
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ISOLATED DC/DC CONVERTERS
36 Vdc - 75 Vdc Input, 1.2 Vdc /60 A Output

Dec. 18, 2009 Bel Power Inc., asubsidiary of Bel Fuse Inc.

Safety & EMC

Safety

1. Material flammability  UL94V-0
2. UL Certification UL60950-1
EMC

1. Surge IEC61000-4-5
2. DC-DIP IEC61000-4-29

3. Conductive EMI  EN55022 class A
Compliance to EN55022 class A (both g.peak and average) with the following inductive and capacitive filter

co L

+Vin T1 L oad
1 sy
[ Conv.positive
input
C1l Cc2 C3
_ Conv.negative
-Vin ] input
T1
. -|—-
Iltem Designator Parameter Vendor Vendor P/N
1 C1 1uF/100V,ceramic Murata GRM32ER72A105KA01L
2 Cc2 0.1uF/100V, ceramic TDK C3216X7R2A104K
3 C3 100uF/100V, AL cap Nichicon UVZ2A101MPD
4 C4 2200pF/2000V,ceramic Johanson | 631R15W222KV4TE
5 C5 2200pF/2000V,ceramic Johanson | 631R15W222KV4TE
6 T1 1.3mH, common mode Pulse P0O402NL
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ISOLATED DC/DC CONVERTERS
36 Vdc - 75 Vdc Input, 1.2 Vdc /60 A Output
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Safety & EMC (continued)

Positive:
5 Agilent  09:00:35 Feb 27, 2009 E T

Mkr1 12.12 MHz
Ref 75 dBpy Atten 0 dB 4432 dBpY
#Peak
Log
10
dB/

+ 3

Start 150 kHz Stop 30 MHz
Res BW 9 kHz VBW 30 kHz Sweep 881.3 ms (1515 pts)

Negative:

6 Agilent  08:59:48 Feh 27, 2009 R T

Mkr1 12.06 MHz
Ref 75 dBpY Atten 0 dB 48.43 dBpY
#eak
Log
10
dB/

£ P

hlfh 1]
W1 2 '
531\_‘5 Jhtwwnu *lll ’waa |W | l by ,H |

Start 150 kHz Stop 30 MHz
Res BW 9 kHz VBW 30 kHz Sweep 881.3 ms (1515 pts)
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ISOLATED DC/DC CONVERTERS
36 Vdc - 75 Vvdc Input, 1.2 Vdc /60 A Output

Dec. 18, 2009
Mechanical Outline

Bel Power Inc., a subsidiary of Bel FuseInc.
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| o2 TOP VIEW °s O Pin Name Pin Dia ‘
o]
i 63 ; " 1 Vin+ 0.040”
\ 4 n 2 On/Off 0.040”
vy L | i 3 Vin- 0.040"
oo b } o 5 3 4 Vout- 0.060"
= — —_ X o
- s Liasgz [6&451——] S0l S 5 Sense- 0.040"
RN = P 6 Trim 0.040”
s @O — 8 2o
= nZ o ER S 7 Sense+ 0.040"
e g€ Teoo 8 Vout+ 0.060”
S S
12135, 0047 HOLE SIZE, 3008 min PAD SIZE Notes: 1. Pin 5 must be connected to Vout-.

)

67 o
4,8 @007 HOLE SIZE, 9010 min PAD SIZE 2. Pin 7 must be connected to Vout+.

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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