NON-ISOLATED DC/DC CONVERTERS
4.5Vdc - 13.2 vVdc Input 0.9 Vdc - 5.0 Vdc/3 A Output

bel

POWER PRODUCTS

XRAH-03Exx0 Series RoHS Compliant Rev.A

Remote On/Off
OCP/SCP
Under-Voltage Lockout (UVLO)

¢ Non-Isolated .
e Trim Function .
e Low Profile Package (7.82 mm) .
e UL60950-1 Recognized (UL/cUL)

Description
The Bel xRAH-03Exx0 is part of the low cost non-isolated dc/dc converter Power Module series. The modules use
a SMD or SIP package for ease of layout and space savings. The output.is closely regulated and the efficiency of

3.3 Vdc output module is typically 93% at full load.

Part Selection

Output Input Voltage Max. Output = Max. Output Typical Part Number Part Number

Voltage Current Power Efficiency Surface Mount Vertical Mount
5.0Vdc | 8.0Vdc-13.2Vdc 3A 15W 95% SRAH-03E500 VRAH-03E500
3.3Vdc | 4.5Vdc-13.2Vdc 3A 929 W 93% SRAH-03E330 VRAH-03E330
2.5Vdc | 4.5Vdc-13.2Vdc 3A 75W 91% SRAH-03E250 VRAH-03E250
1.8Vdc | 4.5Vdc-13.2Vdc 3A 54 W 88% SRAH-03E180 VRAH-03E180
1.5Vdc | 4.5Vdc-13.2Vdc 3A 45W 87% SRAH-03E150 VRAH-03E150
1.2Vdc | 4.5Vdc-13.2Vdc 3A 3.6 W 85% SRAH-03E120 VRAH-03E120
1.0Vdc | 4.5Vdc-13.2Vdc 3A 3W 84% SRAH-03E100 VRAH-03E100
0.9Vdc | 4.5Vdc-13.2Vdc 3A 27T W 82% SRAH-03E090 VRAH-03E090

Notes: 1. Add “0” suffix at the end of the model'number to'indicate “Tube Packaging”, and “R” for “Reel
Packaging”, and “G” for “Tray Packaging”.
2. All part numbers above indicate RoHS-6. Change the second letter "R" to "7" for RoHS 5 part numbers.

Absolute Maximum Ratings
Parameter Min Typ Max Notes

Input Voltage (continuous) 0.3V - 14V

Output Enable Terminal Voltage -0.3V - 13.2V
Ambient Temperature 0°C - 70 °C
Storage Temperature -40 °C - 100 °C

Input Specifications

Parameter
Input Voltage 45V -

Min. input voltage for 5.0 V output module

132V | should be 8.0 V
Input Current (no load) - 30 mA -
Input Current (full load) - - 3A
Remote Off Input Current - 4 mA -
Input Reflected Ripple Current ) With simulated source impedance of
(pk-pk) 75 mA 150 MA | 500 nH, 5 Hz to 20 MHz; Use two
Input Reflected Ripple Current ) 270 uF/16 V Oscon capacitors with ESR =
(rms) 30 mA 60mA | () 018 ohm max. at 100 kHz at 25 °C
I’t Inrush Current Transient - 0.02 A% 0.08 A%s
Turn-on Voltage Threshold - 41V 45V .
Turn-off Voltage Threshold N 33V a0y | Notapplicable for 5.0 Voutput.

Bel Fuse Inc. 206 Van Vorst Street, Jersey City, NJ 07302 ¢ Tel 201-432-0463 o Fax 201-432-9542 « www.belfuse.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

NON-ISOLATED DC/DC CONVERTERS
4.5Vdc - 13.2 vVdc Input 0.9 Vdc - 5.0 Vdc/3 A Output
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POWER PRODUCTS

Output Specifications
Parameter \ Min Typ Max Notes

Output Voltage Set Point
Vo=5.0V | 4.900V 50V 5.100 V
Vo=3.3V | 3234V 3.3V 3.366 V
Vo=2.5V | 2450V 25V 2.550 V Test condition:
Vo=18V | 1764V 1.8V 1.836'V Vin=8 V Iout=-fuII load
Vo=1.5V | 1470V 1.5V 1.530'V ’
Vo=12V | 1176V 1.2V 1.224V
Vo=1.0V | 0.980V 1.0V 1.020.V
Vo=09V | 0.882V 09V 0.918V
Line Regulation
Vo=5.0V - 10 mV 15-mV
Vo=3.3V - 8 mV 10 mV
Vo=2.5V - 6 mV 10 mV
Vo=1.8V - 6 mV 10 mV
Vo=1.5V - 5mV 8 mV
Vo=1.2V - 5mV 8 mVv
Vo=1.0V - 5mV 8 mV
Vo=0.9V - 5mV 8 mV
Load Regulation
Vo=5.0V - 15 mV 25 mV
Vo=3.3V - 10 mV 20 mV
Vo=2.5V - 8 mV 15 mV
Vo=1.8V - 8 mV 15 mV
Vo=1.5V - 5mV 10 mV
Vo=1.2V - 5mV 10 mV
Vo=1.0V - 5mV 10 mV
Vo=0.9V - 5mV 10 mV
Regulation Over Temperature
(0°C to 70 °C) - 20 mV 40 mV
Output Current 0A - 3A
Current Limit Threshold 33A - 8 A
Short Circuit Surge Transient - 0.02 A% 0.08 A%s
Ripple and Noise (rms) - 15 mV 40 mV BW = 0-20 MHz.
Ripple and Noise (pk-pk) 50 mV 100 mV BW = 0-20 MHz.
Turn on Time - - 60mS
Overshoot at Turn on - 0% 3%
Output Capacitance 0 uF - 1200 uF
Transient Response
50% ~ 100% Overshoot - 150 mV 200 mV
Max Load Settling Time Vo5V - 60 uS 120 uS
100% ~ 50% Overshoot - 150 mV 200 mV
Max Load Settling Time - 60 uS 120 uS
50% ~ 100% Overshoot - 110 mV 150 mV sl/i_/dt =80\-/5 AlUS;
Max Load | Settling Ti - 60 uS 120 uS m=ev
e T varoot | V0=33V - oy Te0 | Ta=25°C and with a
100% ~ 50% MEISTTO m m 220 uF Tan. capacitor on
Max Load Settling Time - 60 uS 120 uS output
50% ~ 100% Overshoot - 110 mV 150 mV
Max Load i i -
Settling Time Vo=25V 60 uS 100 uS
100% ~ 50% Overshoot - 110 mV 150 mV
Max Load Settling Time - 60 uS 100 uS
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4.5Vdc - 13.2 vVdc Input

NON-ISOLATED DC/DC CONVERTERS
0.9 Vdc - 5.0 Vdc/3 A Output

Output Specifications (continued)
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Parameter | Min Typ Max Notes \
Transient Response
50% ~ 100% Overshoot - 110 mV 150 mV
Max Load Settling Time Vo=18V - 60 uS 100 uS
100% ~ 50% Overshoot ’ - 110 mV 150 mV
Max Load Settling Time - 60 uS 100 uS
50% ~ 100% Overshoot - 110 mV 150 mV.
Max Load Settling Time Vo=15 V - 60 uS 120.uS
100% ~ 50% Overshoot ’ - 110 mV 150 mV
Max Load Settling Time - 60 uS 120 uS
50% ~ 100% Overshoot - 110 my 150mV_ | di/dt = 0.5 A/uS; Vin =
Max Load Settling Time Vos12V - 60 uS 100 uS 8 V: Ta = 25 °C and with
100% ~ 50% Overshoot ’ - 110 mV 150 mV a 220 uF electrolytic
Max Load Settling Time - 60 uS 100 uS capacitor on output
50% ~ 100% Overshoot - 110 mV 150 mV
Max Load Settling Time Vo=1.0V - 60 uS 100 uS
100% ~ 50% Overshoot ’ - 110 mV. 150 mV
Max Load Settling Time - 60 uS 100 uS
50% ~ 100% Overshoot - 110 mV 150 mV
Max Load Settling Time V0=0.9 V - 60 uS 100 uS
100% ~ 50% Overshoot p 110 mV 150 mV
Max Load Settling Time f 60 uS 100 uS

Note: All specifications are typical at 8V input, full load at 25°C unless otherwise stated.

General Specifications
Parameter Min Typ | Max Notes \

Efficiency
Vo=5.0V NM% 95% -
Vo=3.3V 89% 93% -
Vo=2.5V 87% 91% -
Vo=1.8V 84% 88% - Measured at Vin=8 V, full load
Vo=1.5V 83% 87% -
Vo=1.2V 81% 85% -
Vo=1.0V 80% 84% -
Vo=0.9V 78% 82% -
Switching Frequency1 200 kHz 300 kHz 400 kHz
Output Trim Range 90% Vo - 110% Vo For all outputs

Protection Features

MTBF

8,278,709 hours

Calculated Per Bell Core SR-332 (lo =
80%load; Ta = 25 °C)

Dimensions (surface mount)
Inches (L x W x H)
Millimeters (L x' W x H)

0.78x 0.7 x 0.32
19.812x17.78 x 8.128

Dimensions (vertical)
Inches (L x W x H)
Millimeters (L x W x H)

0.7 x0.308 x 0.65
17.78 x 7.82 x 16.51

Weight

- 519 | -

Notes: All specifications are typical at 25 °C unless otherwise stated.
1. Min. of 0.9 V output should be 100%Vo.
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Control Specifications
Parameter Min Typ Max Notes \

Remote On/Off

Signal Low (Unit On) 0.3V - 1V
Signal High (Unit Off) 2.8V - 132V

Remote on/off pin.open, 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 Vout. The Trim Up resistor should be connected between the Trim pin and Ground. Only one of the
resistors should be used for any given application.

Vout
A , %erimdown
R.. e Module Trim
TrimDown V V
nom — Yadj GND
Vout ——
C
RTrimUp = W -D Module Trim .
adj ~ Vnom oD %Rtrlmup
Vhom A B C D
5.0 61.940 29.400 11.760 14.700
3.3 53.840 61.700 17.200 40.200
2.5 9.596 15.620 4.496 10.000
1.8 3.850 13.830 3.064 10.000
1.5 3.120 14.420 3.536 10.000
1.2 1.790 10.910 3.536 6.490
1.0 0.511 3.490 1.992 1.000
0.9 X X 0.960 0.100
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Efficiency Data

5V module
100.0%
95.0% T /‘/0—‘\4!
90.0% - ]
g 85.0% // Dy
‘s 80.0%
5 750w ¥ B
70.0% +
65.0%
60.0% f f f
03 08 15 23 3.0
Output current
2.5V module
100.0%
95.0%
90.0% 4 4
3 85.0% T —e— 45V
S 80.0% —=— 8V
5 75.0% + 13.2v
70.0%
65.0% T
60.0% f f f
03 08 15 23 3.0
Output current
1.5V module
95.0%
90.0% *’*"\A\'
85.0% 4 7
2 g0.0% v $ T asv
E 75.0% T O ey
i} 13.2V
70.0% VR Q
65.0%
60.0% X\\l f
03 08 15 23 30
Output current

3.3V .module
100.0%
oo LAY
90.0%
g 85.0% .?Q / ——45V
S 80.0% = ~ =8V
5 750% j 13.2V
70.0% 9
65.0%
60.0% 2 f f f
03 08 15 23 3.0
Output current
1.8V module
100.0%
95.0%
90.0% A
g 85.0% &~ —— 45V
'S 80.0% —=— 8V
5 75.0% 13.2V
70.0%
65.0% -
60.0% - f f f
03 08 15 23 3.0
Output current
1.2V module
95.0%
90.0% +
- 85.0% p”
% 80.0% t —— 4.5V
2 75.0% B
b 13.2v
70.0%
65.0%
60.0% | F— |
03 08 15 23 30
Output current

Bel Fuse Inc. 206 Van Vorst Street, Jersey City, NJ 07302 ¢ Tel 201-432-0463 o Fax 201-432-9542 « www.belfuse.com

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

NON-ISOLATED DC/DC CONVERTERS
4.5Vdc -13.2 Vdc Input
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1.0V module 0.9V module
95.0% 90.0%
90.0% 85.0%
85.0% - .
> > 80.0%
é 80.0% 4 —— 4.5V % —— 4.5V
2 o .Y 2 75.0% / =gV
g "] 13.2V 5 20 0% 13.2V
70.0% '
65.0% 65.0% /
60.0% - 1 —— 60.0% 1 1 | !
03 08 15 23 30 03 08 15 23 30
Output current Output current
Thermal Derating Curve
OLFM
100LFM
200LFM
300LFM
3.0
2 N
= 244
o
5184
O
L i NATURAL
oY, CONVECTION
5.0.6
o
0 I I I I I I I I
0 10 20 30 40 50 60 70 85
AMBIENT TEMPERATURE, Ta(°C)
Output Current vs. Local Ambient
Temperature and Air Velocity

VRAH-03E330
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NON-ISOLATED DC/DC CONVERTERS
0.9 Vdc - 5.0 Vdc/3 A Output

4.5Vdc - 13.2 vVdc Input

bel

Ripple and Noise Waveforms

Tek Stop 5] |
[T]
Chi1 Pk—Pk
: ‘ .... ‘ .. 1 1 . ' 1 43.6mv
13 Ch1 RMS
' V V V V 10.5mv
20.0mv e M 2.0045] A_Ch1 7—8.00m
14 Mar 2003
G+~ 0.00000's 11:09:29

Ripple and noise at max load 5.0 Vdc output

TekStop -
' u

{1 Ch1 Pk-Pk
N 45.6mv

WA MMM e
VYV VY VY

20.0mVhh M2.00us| A Chil f 4.80mV|

14 Nov 2002
W+~ 0.00000 s 16:15:36

Ripple and noise at max load 2.5 Vdc output

Tek stop e — | E—
: : 1] :

ch1 Pk-Pk
/\ A 54.4mv
refifes Moo chtrms
\/P \/}J 13.3mv

RNTANTAY
Ve

20.0mVAR]

M 2.0015] A_Ch1 7—1.20m
11 Mar 2003

0¥ 0.00000s 14:24:00

Ripple and noise at max load 1.5 Vdc output

Tek Stop i  — ——

Ch1 Pk-Pk
! 48.0mv

N
Y Y

S z0.0mvae

T 2000 A Chi 7 19.6mV
10 Dec 2002

b+~ 0.00000 s 3:21:26

Ripple-and'noise at max load 3.3 Vdc output

Tek Stop e —— | E—
: ]

Ch1 Pk—Pk
45.2mv

NN NN A
\/!’: \/F \/" \/V \/f’ \/F:\z e

20.0mv M2.00us| A Chl 7-15.6m’

10 Dec 2002
U+~ 0.00000 s 11:07:37

Ripple and noise at max load 1.8 Vdc output

TekStop b §————

Ch1 Pk—Pk
47.7mv

AN o
NV

20.0mV e M 2.0045] A Ch1 J—1.20m

11 Mar 2003

W+v 0.00000s 14:24:54

Ripple and noise at max load 1.2 Vdc output
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Ripple and Noise Waveforms (continued)

Tek stop —— — |
H ii H

Ch1 Pk—-Pk
42.0mv

/\"‘\,[\"\ -1/‘-\: Ch1 RMS
RN j\W

AT AS
W

20.0mVY V& M2.00us| A Chl /-1.20m

11 Mar 2003
W+~ 0.00000 s 16:37:53

Ripple and noise at max load 1.0 Vdc output

Note: Ripple and Noise at 8 Vdc input, Ta=25 deg C.

Transient Response Waveforms

TakBtop e

Ch1 Max
23.0mV

Ch1 Min
—E6.0mv

Chz Rlse
2.560[5
Low slgnal
i T . . . amplitude

Ch2 rall

N valid
adge

(8] 50.0mv-.WChZ_ 2.00 A (24M 1004s] A_Chl 7 38.0m
14 Mar 2003
v 72.0000p5 /| 11:03:17

Transients 50% to 100% load 5.0 Vdc output

Tekstop Lo

Chl Max
20.0mv

chi Min
B1.0mV

Ch2 Rise
2.231ps

Chz Fall

[2: ! ! ! I ! : ! No valid
edye

[T S0 0mvesChz 1,00 A L4M 100p5] A Chi J-43.0m'
10 Dec 2002
™ 30400005 | 13:16:30

Transients 50% to 100% load 3.3 Vdc output

Tek Stop e — E—

Ch1 Pk-Pk

MM N
ARV Vi VYL

20, 0mVAE M2.004s] A Chl 7 13.2m
2 Aug 2003

@+¥ 0.00000 s 08:52:32
Ripple‘and noise at max load 0.9 Vdc output

Tekswop |
[ w7
Chl Max
a8, omV
NEEE EESEE SR - TR Y NN NS PSS R chi Min
b { z7.0mv
; : ch2 Rise
k " m———
N valid
; " edge
N 1 Ch2 Fall
2 ! 2.300ps
+ Low signal
1 amplilude
8N S0.0mvAWChZ_ 2.00 A S7WM 100ps] A_Ch1 7 36.0m
14 Mar 2003
> 72.0000pus | 11:03:36
Transients 100% to 50% load 5.0 Vdc output
Tek stop : o 1 |
0
i . : i : : | chiMax
T 7R.0mY
STETEUTE FISUE FREEL FISEE FETEE PRPEE DEEEE PRSI RS SR
! . . ] 23.0mv
L . N B . | cn2Rise
———=g
............ o vaild
t . . . . . ! edge
f Cha Fall
! 2.52005
(2>
S0 _50.0mvAnChz  1.00 A o7 100p5] A ChT 7 33.0mv
10 Dee 2002
v 30.4000ps | 13:16:43

Transients 100% to 50% load 3.3 Vdc output
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Transient Response Waveforms (continued)

Tek Stop

Ch1 Max
22.0mv

Ch1 Min
=-121mv

"] ch2Rise

2.052us

Low signal

amplitude

(P2 ch2 rall

.5
No valid
adge

B S0 omvAtch? 200 A oM 100ps] A ChT 7 46 0om
T~ 0.00000 s
Transients 50% to 100% load 2.5 Vdc output

Tek Stop

15 Nov 2002
09:00:27

Ch1 Max
19.0my

Ch1 Min
—74.0mv

Ch2 Rise
2.274us

Chz rall

@. : : : : : No valid

50.0mVABICh2  1.00 A <29M 100ps] A Chi /-56.0mV

10 Dec 2002
11:02:14

0> 30.4000us

Transients 50% to 100% load 1.8 Vdc output

] |
u

Tek stop

Ch1 Max
17.0my

Ch1 Min
—76.0mv

Ch2 Rise
f 3 3.005us
. / . . . 1 1ow signal
amplitude
2 . . : ~ . . . - gllgfay
No valid
edge

50.0mVAEICh2_ 2,00 A ©4M 40.0ps] A Chl _J/—34.0m
3+~ -600.000ns

Transients 50% to 100% load 1.5 Vdc output

26 Feb 2003
10:01:27

Tek stop

Ch1 Max
126mv

Ch1 Min
—27.0mv

Ch2 Rise
————.5
No valid
edge
[ 4 AU -~ A Ch2 Fall
2.450us
Low signal
amplitude

50.0MVAHChZ. 2,00 A C25M 100ps] A_Chi 7 71.0m
W+ 0.00000's
Transients 100% to 50% load 2.5 Vdc output

15 Nov 2002
09:00:37

Tek Stop

L - ] ]

Ch1 Max
78.0mv

Ch1 Min
—23.0mv

Ch2 Rise

Ch2 Fall
2.487us

50.0mV~AICh2_ 1.00 A &M 100ps] A_Chi / 53.0mV]

-+~ 30.4000us
Transients 100% to 50% load 1.8 Vdc output

10 Dec 2002
11:02:29

Tek Stop — — |
u
Ch1 Max
§7.0mv
Ch1 Min
—27.0mv
Ch2 Rise
————.§
No valid
. edge
Ch2 Fall
2> 3.116[s
5 : : : Low signal
: : : amplitude
S0.0mVNyChZ 2.00 A QWM 40.0us| A Ch1 £ 29.0m
26 Feb 2003
U+~ —600.000ns 10:01:39

Transients 100% to 50% load 1.5 Vdc output
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NON-ISOLATED DC/DC CONVERTERS
4.5Vdc - 13.2 vVdc Input 0.9 Vdc - 5.0 Vdc/3 A Output

Transient Response Waveforms (continued)

Tek Stop i | Tek Stop e ——
; v 7 7 ; -
o ; ' AR
Ch1 Max Ch1 mMax
19.0mv 80.0my
ch1 Min - i i i Ch1 Min
—-71.0mv —-22.0mv
Ch2 Rise » : . g Ch2 Rise
2.756ps ————.§
Lows signal e L e
{ amplitude 3 . / * edge
ch2 Fall ch2 Fall
2 : : : | [—_ 2 3.189us
No valid 1 . . . Low signal
i f ; edge [ { 5 amplitude
50.0mVA&{Ch2_ 2.00 A Q%M 100pus| A Chl f-29.0mV 50.0mVAEICh2_ 2.00 A Q%M _100us| A_Chl s 30.0m
25 Feb 2003 25 Feb 2003
0+¥ 7.40000us 14:37:12 1+~ 7.40000ps 14:37:22
Transients 50% to 100% load 1.2 Vdc output Transients 100% to 50% load 1.2 Vdc output
Tek Stop e | Tek stop ] .
e A A 4
Ch1 Max
Ch1 Max
21.0mv CEEU
y Cviiiis]  chi min
Ch1 Min =
-63.0mv : : : : 24.0mv
" - . il : ch2 Rise
: Ch2 Rise . N . s
2.458us - : : . " No valid
" o " iy : Low signal : : . . edge
2 amplitude Z Chz Fall
£ i : Ch2 Fall 2.125us8
———=.5 Low signal
Nod\ralld . . ; ; amplitude
ki ; edge (@ 50.0mV~VA[Ch2_2.00 A ©4M 40.0us] A_Chl 7 38.0m
50.0mVVACh2_ 2.00 A QWM 40.0us] A _Chl 7-42.0m o T 10 mar 2003
10 Mar 2003 4+ 0.00000 § 1:03:39
0+~ 0.00000 s 11:03:26
Transients 50% to 100% load 1.0 Vdc output Transients 100% to 50% load 1.0 Vdc output
Tek Stop ——| m— | .
7 - 4 - Tek Stop ] |
7 7
:
Ch1 Max
19.0mv Ch1 Max
72.0mv
Ch1 Min ; ; : ]
—60.0mv : : - 1 chimin
-23.0mv
Ch2 Rise
2.363us . . 7 1 Ch2Rise
. . 5 ] ——-s
No valid
Cchz2 Fall : : g 1 edge
> g T O P AP P S 2C|2'23§a||
2 X o X o vali K s
- f q H edge 2 g
50.0mVAACh2__1.00 A Q&M 40.0ps] A Chl s-18.0m [ ; i
2 Aug 2003 50.0MVARCN2__1.00 A QWM 40.05] A Ch1 J_26.0mV
0+~ —20.8000us 08:48:42 2 Aug 2003
5v —20.8000us 08:49°08
Transients 50% to 100% load 0.9 Vdc output Transients 100% to 50% load 0.9 Vdc output

Note: Transient Response at 8 V input, di/dt=0.5 A/uS, with 220 uF electric cap at the output.
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Mechanical Outline
SRAH-03Exx0

I

.

= (mm| * M

N~

~ 1

-, O

~ M 2

° ns] 3

fd 4
ﬂ‘(m [15.24] L 5

0.05 [1.27]

Pin‘Connections
Pin Function
Remote On/Off (option)
Vin
Ground
Vout
Trim (option)
N/A
N/A

n HEHHBEH N

1
2
3
4
5
6
7

T

e G 10

Pin Connections

Pin Function \
1 Remote On/Off (option)
2 Vin
3 Ground
4 Vout
5 Trim (option)

ECOMMENDED PCB PAD LAYOUT
0.110

0.065 [1653] 4" rJ [2.791

0.720

g
7
7 8 B
L=
5 e 8 &
S Y F
S s
- |
{
0.05+0 002 [1.2740.05] ALL ? ? ? - *d
4X 0.1 [2 54] — ©.055 [1.4]
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SURFACE MOUNT THROUGH HOLE

RoHS Compliance

Complies with the European Directive 2002/95/EC, calling for the elimination of lead and
other hazardous substances from electronic products.
compatible with the higher temperatures associated with lead free solder processes and
must be soldered using a reflow profile with a peak temperature of no more than 240 °C.

2002/95/EC

These parts are not however
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