NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A

POWER PRODUCTS

BPO5xRAH-05A

SRAH-05A / VRAH-05A Series

e Nonisolated

e Compact, low profile surface mount package
e Fixed frequency

e High efficiency means less power dissipation
e Excellent thermal performance

e Optimized for cost

¢ Remote on/off

e Undervoltage lockout (UVLO)

e Over current and short circuit protection

Description

The Bel SRAH-05A and VRAH-05A modules are a series of non-isolated, step down DC/DC power converters that operate
from a nominal 12V source. These converters are available in a range of output voltages from 0.9V to 5.0V. They are packaged
in a compact, overmolded package rated at 5A. Optional lead forming provides a vertical mount product for minimal footprint or
a surface mount option for a very low profile. Standard features include remote on/off, over current and short circuit protection,
output voltage adjust and industrial temperature ranges (-40° to +85° C). The output is closely regulated and the efficiency is
typically 91.5% at full load. These products may be used almost anywhere low voltage silicon is employed and a 12V source is
available. Typical applications include file servers, routers, line cards and other computing and communications equipment.

Applications

¢ Distributed power architectures
e Data networking equipment

e Telecommunications

e« Computers and peripherals

Part Number Selection

Output Input Max. Output Max. Output Typical Part Number Part Number
Voltage Voltage Current Power Efficiency Surface Mount Vertical Mount
5.0V 12v 5A 25w 91.5% SRAH-05A500 VRAH-05A500
5.0V 12v 5A 25w 91.5% SRAH-05A50F* VRAH-05A50F*
3.3V 12v 5A 16.5W 88% SRAH-05A330 VRAH-05A330
2.5V 12v 5A 12.5W 86% SRAH-05A250 VRAH-05A250
1.8v 12v 5A 9.0W 83% SRAH-05A180 VRAH-05A180
1.5v 12v 5A 7.5W 81% SRAH-05A150 VRAH-05A150
1.2v 12v 5A 6.0W 78% SRAH-05A120 VRAH-05A120
1.0v 12v 5A 5.0W 76% SRAH-05A100 VRAH-05A100
0.9v 12v 5A 4.5W 73% SRAH-05A090 VRAH-05A090
0.9 ~ 3.63V 12v 5A 18.2W 88% SRAH-05A1A0 VRAH-05A1A0
0.9 ~ 3.63V 12v 5A 18.2W 88% SRAH-05A1AF* VRAH-05A1AF*

* F indicates fast start up.
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NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Absolute Maximum Ratings

Continuous Input Voltage Vin -0.3 15 \%
Output Enable Terminal Voltage Vouten -0.3 15 \%
Ambient Temperature Tamb -40 85 °C
Storage Temperature Tstor -40 125 °C

Note: Use beyond the maximum ratings may cause a reliability degradation of the DC/DC
converter or may permanently damage the device.

Input Specifications

Operating Input Voltage All Vin 10.8 13.2 \%
Input Current lin A

5.0V 2.8

3.3V 2.0

2.5V 15

1.8V 1.2

1.5V 1.0

1.2v 0.8

1.0v 0.7

0.9V 0.65
No Load Input Current All 50 mA
Remote Off Input Current All 3 10 mA
Input Reflected Ripple Current® All 50 mA_
Input Reflected Ripple Current (P-P)* All 150 mApk
It Inrush Current Transient All 0.006 0.012 A’s
Turn On Voltage Threshold All 9.8 \%
Turn Off Voltage Threshold All 8.5 9.0 9.6 \%

Note: Input capacitance one 270uF/16V, ESR = 0.018 Q max at 100kHz @ 25° C.
1. With simulated source impedance of 500nH, 5Hz to 20MHz.
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NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A POWER PRODUCTS

BPO5xRAH-05A

Output Specifications

Output Voltage Set Point * Vout \%
5.0V 4.9 5 5.1
3.3V 3.247 3.3 3.353
2.5V 2.460 25 2.540
1.8V 1.771 1.8 1.829
1.5V 1.476 15 1.524
1.2v 1.181 1.2 1.219
1.0v 0.984 1.0 1.016
0.9V 0.886 0.9 0.914
Load Regulation mV
5.0V 15 30
3.3V 8 20
2.5V 8 20
1.8V 5 15
1.5V 5 15
1.2v 5 15
1.0v 5 15
0.9V 4 15
Line Regulation mV
5.0V 3 10
3.3V 3 10
2.5V 3 10
1.8V 2 10
1.5V 2 10
1.2v 2 10
1.0v 1 10
0.9V 1 10
Regulation Over Temperature mV
(-40° to 85° C) 5.0V 40 70
3.3V 40 70
2.5V 35 70
1.8V 20 40
1.5V 15 30
1.2v 10 20
1.0v 6 12
0.9v 5 10
Total Output Voltage Regulation mV
(-40° to 85° C) 5.0V 58 110
3.3V 51 100
2.5V 46 100
1.8V 27 65
1.5V 22 45
1.2v 17 45
1.0v 12 37
0.9v 10 35

Note: All specifications are typical at nominal input, full load at 25° C unless otherwise stated.
1.Vin = 12V, lout = full load, Ta = 25° C.
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POWER PRODUCTS

BPO5xRAH-05A

Output Specifications

NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A

Output Ripple and Noise ? mVp-p
5.0V 70 100
3.3V 70 100
2.5V 60 100
1.8V 50 100
1.5V 50 80
1.2v 40 80
1.0v 30 60
0.9V 30 60
Output Ripple and Noise 2 mvVrms
5.0V 30 60
3.3V 30 60
2.5V 30 60
1.8V 20 40
1.5V 20 40
1.2v 15 30
1.0v 15 30
0.9v 10 20
Output Current Range All lout 0 5 A
Output DC Current Limit All loutlim 6 12.5 A
Short Circuit Surge loutsurge A’s
5.0V 0.9 1.8
3.3V 0.60 1.2
2.5V 0.70 14
1.8V 0.85 1.7
1.5V 0.85 1.7
1.2v 1.05 2.1
1.0V 1.1 2.2
0.9V 1.1 2.2
Turn on Time Ton ms
5.0V 180 250
3.3V 130 200
2.5V 130 200
1.8V 130 200
1.5V 130 200
1.2v 130 200
1.0v 130 200
0.9v 130 200
0.9v 130 200
Turn on Time® 0.9V - 5.0V Ton 10 20 ms
Overshoot at Turn On All 0 3 %
Overshoot at Turn On?® %
1.2-5.0V 0 3
0.9V - 1.0V 3 10
Output Capacitance All Cout 0 2200 uF

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

2.0 - 20MHz, 22uF/6.3V X5R ceramic cap on output (L0puF/10V X5R ceramic cap for 5.0V module).

3. For fast start up modules.
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NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V - 5.0V Output / 5A

POWER PRODUCTS

BPO5xRAH-05A

Output Specifications

AV 50% to 100% of Max Load 100 150 mV

Settling Time Ts 60 100 us
5.0V

AV 100% to 50% of Max Load 100 150 mV

Settling Time Ts 60 100 us

AV 50% to 100% of Max Load 100 150 mV

Settling Time Ts 50 80 ps
3.3V

AV 100% to 50% of Max Load 100 150 mV

Settling Time Ts 50 80 us

AV 50% to 100% of Max Load 100 150 mV

Settling Time Ts 50 80 us
2.5V

AV 100% to 50% of Max Load 100 150 mV

Settling Time Ts 50 80 ps

AV 50% to 100% of Max Load 100 150 mVv

Settling Time Ts 50 80 ps
1.8V

AV 100% to 50% of Max Load 100 150 mV

Settling Time Ts 50 80 Us

Note: All specifications are typical at nominal input, full load at 25° C unless otherwise stated.
3. di/dt = 0.5A/uS, Ta = 25° C. 0.9V ~ 3.3V modules with 220uF/6.3V Tant cap (5.0V module with 100pF/10V tant cap).
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POWER PRODUCTS

BPO5xRAH-05A

Output Specifications

AV 50% to 100% of Max Load

Settling Time

AV 100% to 50% of Max Load

Settling Time

AV 50% to 100% of Max Load

Settling Time

AV 100% to 50% of Max Load

Settling Time

1.0v

0.9v

NON-ISOLATED DC/DC CONVERTERS

12V Input / 0.9V — 5.0V Output / 5A

AV 50% to 100% of Max Load 80 120 mV

Settling Time Ts 50 80 ps
1.5V

AV 100% to 50% of Max Load 80 120 mvV

Settling Time Ts 50 80 Us

AV 50% to 100% of Max Load 80 120 mV

Settling Time Ts 50 80 ps
1.2v

AV 100% to 50% of Max Load 80 120 mV

Settling Time Ts 50 80 us

80 120 mvV
Ts 50 80 us
80 120 mvV
Ts 50 80 Hs

80 120 mV
Ts 50 80 Hs
80 120 mV
Ts 50 80 Us

Note: All specifications are typical at nominal input, full load at 25° C unless otherwise stated.
3. di/dt = 0.5A/uS, Ta = 25° C. 0.9V ~ 3.3V modules with 220uF/6.3V Tant cap (5.0V module with 100uF/10V tant cap).
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NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V - 5.0V Output / 5A

POWER PRODUCTS

BPO5xRAH-05A

General Specifications

Efficiency* n %
5.0V 89 91
3.3V 86 88
2.5V 84 86
1.8V 81 83
1.5V 79 81
1.2v 76 78
1.0v 74 76
0.9v 71 73
Switching Frequency Fsw kHz
0.9V ~ 3.3V 210 250 290
5.0V 330 370 410
Qutput Voltage Trim Range o
(Wide Trim)? 0.9v 403 %
Output Voltage Trim Range %
(Narrow Trim)? 5.0v gg ﬂg
3.3V
90 110
2.5V
90 110
1.8V
90 110
1.5V
90 110
1.2v
90 110
1.0V 90 110
0.9v
Weight All 4.9 g

1.Vin=12V, full load and Ta=25° C.

2. See graphs on pages 17-25.

Control Specifications

Remote On/Off 2 All Vouten \%
Signal Low (Unit Off) All -0.3 1 \%
Signal High (Unit On) All 2.8 13.2 \Y

3. With remote on/off pin 1 open, the module is on.
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POWE

R PRODUCTS

NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Efficiency Data
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NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A

Efficiency Data

POWER PRODUCTS

BPO5xRAH-05A

MODULE 1.5V MODULE 1.2V
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NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Ripple and Noise

0.9V ~ 3.3V modules with 22uF/6.3V X5R ceramic cap at the output.
5.0V module with 10uF/10V X5R ceramic cap at the output.

Tek Run ——| ——— | Trig'd Tek Stop 5 |
S 1 S : v
. : : : : : 1 chi1pk-pk I cntek-pk
Lo : : IS . 72.0mv ] 61.2mv
. AA }g\ m /\ }.2.\ 1\ chi RMS Chi RMS
\ / v \J/ v VY u \ 23.3mv 18.7mV
E A M 2.0015] A_Chi 7 5.00mV
I — 3 Dec 2002
30 Dec 2002
v 0.00000s 13:20:07 0+v 0.000005 | 16:38:05

Ripple and noise at full load and 12Vdc input,
3.3Vdc output and Ta=25° C

Ripple and noise at full load and 12Vdc input,
5.0Vdc output and Ta=25° C

©2005 Bel Fuse Inc.

Tok Stop [ S |
- : : : : 1] : : : : b
1 chipk-pk : : - : ; : - : : 1 chipk—prk
asomv. b R Co ] 37.2mv
Chi RMS A AU PN S W O, U VI BUAS (O W & Chi RMS
13.7mv W w: W W Y \ 10.0mv
@ o omvea ™ 20005 A ChT 7 6.40mv W0 omvasy 200 A Chi 74 86mV
3 Dec 2002 2 Dec 2002
57 0.00000 s 10:34:31 T+ 0.00000 5 15:590:34

Ripple and noise at full load and 12Vdc input,
2.5Vdc output and Ta=25° C
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NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A

Ripple and Noise

0.9V ~ 3.3V modules with 22uF/6.3V X5R ceramic cap at the output.
5.0V module with 10uF/10V X5R ceramic cap at the output.

Tek Stop = ————| |
: : : ] :
: : : 1 cnit pk-Pk
: : : 1 30.0mv
e LA R Ch1 RMS
[ : 7.58mvV
....I,o. 6&&\)'\} ............. M'z'éd"'}s.”éhi'}' .z,ébm
2 Dec 2002
@+ 0.00000 s 09:08:41

Ripple and noise at full load and 12Vdc input,
1.5Vdc output and Ta=25° C

Tekstop ——fF———— ]

1 chiek-pk

1 23.0mv

Ch1 RMS

5.93mv

[ch) 75: omv'\,v_q MZOOE T T Sme
28 Nov 2002
T-v 9.00900 s 13:03:35

Ripple and noise at full load and 12Vdc input,
1.0Vdc output and Ta=25° C

POWER PRODUCTS

TekSP b

M200|._l A_Chi & 220mV

B+* 0.00000 s

BPO5xRAH-05A

§ chipk-pk
1 26.6mv

Chl RMS
6.75mv

29 Nov 2002
10:11:44

Ripple and noise at full load and 12Vdc input,
1.2Vdc output and Ta=25° C

k Stop -

T T 0mvv_.4

MZOOE A Chl S !60m\/
0+ 0.00000 s

§ chipk-Pk

22.0mv

Ch1 RMS
S.50mv

27 Nov 2002
16:29:47

Ripple and noise at full load and 12Vdc input,
0.9Vdc output and Ta=25° C
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NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Transient Response

Transient response: di/dt = 0.5A/uS, 0.9V ~ 3.3V modules with 220uF/6.3V tant cap, 5.0V module with 100uF/10V tant cap.

Tek Stop g Tek Stop  —— a———
: TR (T
Cht Max
g‘%]omf 116my
chl Min bt it et chi Min
-132mv : : —42.0mv
Ch2 Rise : . Ch2 Rise
: : s
3.955ps 3 . ) . . No valid
. : : j edge
: : : Ch2 Fall
- TS PRTRE P EI?_?;I @ R ] ghafal
: : . No valid
T00mV VEJCh2_ 2.00 A Q6JM _100us] A_Chl J-68.0m 100mY VEICh2__2.00 A Q&M _100us| A_Chl / 74.0m

30 Dec 2002 30 Dec 2002
13:14:55 13:15:18

B 80.0000us v §0.0000us

Vout=5.0V Vout=5.0V
50% to 100% load transients at 12V input and Ta=25° C 100% to 50% load transients at 12V input and Ta=25° C
Tek Stop e s . Tek Stop e s .
: 5 N : v T
36.0mv (1Y, A Adidd ¥ amyv
ch1 Min bttt } bttt Chi Min
—-130mv : : : —40.0mv
e Wm’”“'\ S SRR R R
4.188us . 5 N —-]
o . ’ ’ No valid
. edge
S N SN SRR chafall L E ch2 Fall
2 : : : : o vaia 2 : : : : 4.002us
o edge H R R
100mV AVRICh2 _ 2.00 A O8IM 20.0us] A_Cht S-88.0m T00my VvejCh2_ 2,08 A Q%M 20.0ps] A_Chl 7 56.0m
W+ 19.04000s 12223?‘3002 W+ 19,0400 Ig:gg:c3§002
Vout=3.3V Vout=3.3V
50% to 100% load transients at 12V input and Ta=25° C 100% to 50% load transients at 12V input and Ta=25° C

©2005 Bel Fuse Inc. Specifications subject to change without notice. 03.05

Bel Fuse Inc. 206 Van Vorst Street, Jersey City, NJ 07302 ¢ Tel 201-432-0463 « Fax 201-432-9542 « www.belfuse.com
page 12



12V Input / 0.9V — 5.0V Output / 5A

NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS

Transient Response

BPO5xRAH-05A

Transient response: di/dt = 0.5A/uS, 0.9V ~ 3.3V modules with 220uF/6.3V tant cap, 5.0V module with 100uF/10V tant cap.

Tek Stop  —| e ———
; ) f f f
L1 4
Cht Max
22.0mv
Ch1 min
—119my
Ch2 Rise
4.132Ms
O U SO SUU: A TR 1 chzrat
N ———-.5
@ : : . : No valid
; . edge
50.0mVASICh2 _ 2.00 A Q&M 20.0ps] A_Cht £-53.0m
3 Dec 2002
+v 19.0400us 10:30:44

Vout=2.5V
50% to 100% load transients at 12V input and Ta=25° C

Tek stop  —— i ——
: - - e
; ) Y f f
Ch1 Max
17.0my
Chl Min
—122mv
Ch2 Rise
3.892us
R S SRUO A S Lo} cnzran
: ————.5
® . . . ! No valid
S edge
50.0mVARICh2 _2.00 A Q&M 26.0us] A_Cht /7-48.0m
2 Dec 2002
3+¥ 19.0400ps 15:53:13

Vout=1.8V
50% to 100% load transients at 12V input and Ta=25° C

Tek Stop  —| e ———
; o ; :
: : P
: Ch1 Max
ERAALL 107mv
Cht Min
—28.0mv
Ch2 Rise
e §
No valid
edge
. 3 Ch2rall
P24 . . . . . 3.938us
S0.0mVAHCh2  2.00 A M 20.0us] A_ChT 7 65.0m

3 Dec 2002
@+ 19.0400us 10:30:54

Vout=2.5V
100% to 50% load transients at 12V input and Ta=25° C

Tek Stop

Ch1 Max
103my

Chi Min
—26.0mv

3 . : . : . Ch2 Rise
. . )

No valid
edge
4 Chzrai
@ . : D 4.107us
@81 _50.0mVAIChZ 2,00 A M 20.0ps] A_Chi 7 46.0m
2 Dec 2002
G+ 19.0400us 15:53:23

Vout=1.8V
100% to 50% load transients at 12V input and Ta=25° C
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NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Transient Response
Transient response: di/dt = 0.5A/uS, 0.9V ~ 3.3V modules with 220uF/6.3V tant cap, 5.0V module with 100uF/10V tant cap.

Tek Stop - 0 A Tek stop e | s |
. P SRR : 7 ! : S-St sansaa
o
Bormy ] P R e L
G
No valid
ch2 Fall edge
L EEEE SETTEETITETTRRT RS chz 1 chara
= Ne vaiid 2 S : : 2.868us
- - edge : : : :
SH_50.0mVAHCh2_ 2.00 A QWM 20.0us] A_Chi /-43.0mV] + bec 2002 S0.0mvAHIChZ 2.0 A %W 20,045 A Chi 7 65.0m
T 19.040008 | 09:04:37 @+ 19.0400us ogzgg:caémoz
Vout=1.5V Vout=1.5V
50% to 100% load transients at 12V input and Ta=25° C 100% to 50% load transients at 12V input and Ta=25° C
Tek Stop — . : Tek Stop S S | |
. e T i T ! - e e
W
Ao oy
oS ch e
No valid
. : b edge
T R N S i_TEZ_faél S T S 1 chzrall
B S [ : No vaiid % : : S 4.217p8
edge : : : :
S5N]_S0.0mVIVECh2_ 2.00 A QWM 20.0ps] A_Chl /-38.0my] S0.0mVAHIChZ  2.00 A M 20.045] A ChT 7 67.0m
v 19.4400us | Toonse @+ 19.4400us FAY Ve
Vout=1.2V Vout=1.2V
50% to 100% load transients at 12V input and Ta=25° C 100% to 50% load transients at 12V input and Ta=25° C
Tek stop —1 s B . Tek stop —1 s B
. S ? : 7 . S ? :
Ch1 Max Chl Max
13.0my 85.0mv
Ch1 Min e st b chl Min
“102mv s ! : : : ~17.0mv
Ch2 Rise Ch2 Rise
4.040Ms s §
No valid
. N edge
3 Ch2rall S B T N 3 Ch2rall
2 N s 2 : 4.032us
i T N0 did S :
0.0V HCRZ  2-00 A S0 20.0u5] A Ch1 7-34.0m 0. OmVAHICh2 2,00 A SV 20.005] A Chi 7 77.0m
28 Nov 2002 28 Nov 2002
T+ 19.4400u5 12:58:36 W 19.4400us 12:58:48
Vout=1.0V Vout=1.0V
50% to 100% load transients at 12V input and Ta=25° C 100% to 50% load transients at 12V input and Ta=25° C

©2005 Bel Fuse Inc. Specifications subject to change without notice. 03.05

Bel Fuse Inc. 206 Van Vorst Street, Jersey City, NJ 07302 ¢ Tel 201-432-0463 « Fax 201-432-9542 « www.belfuse.com
page 14



NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A

POWER PRODUCTS

Transient Response

BPO5xRAH-05A

Transient response: di/dt = 0.5A/uS, 0.9V ~ 3.3V modules with 220uF/6.3V tant cap, 5.0V module with 100uF/10V tant cap.

Tek Stop - o -

Tek Stop

SRR S|

Chi Min

Ch1 Max :
16.0my

[}

—101mv

e

: ch2 fall
[ SRR iy
: No vaiid 2
edge
50.0mMVAMCh2_2.00 A %M 20.045] A_Chl /- 37.0m
27 Nov 2002
-+~ 19.4400us | 16:26:47

Vout=0.9V

50% to 100% load transients at 12V input and Ta=25° C

Thermal Considerations
Vin = 12V

ch2 Rise Ny
4.036us .

Vout=0.9V
100% to 50% load transients at 12V input and Ta=25° C

XRAH-05A1A0

S0.0mVAHICh? 2,00 AWM 20.08] A _Chi 7 32.0m
B> 10.4400ps

0.9~1.8VvV
DERATING CURVE 10OLFM
200LFM
5.0 J0OLFM
4.0 7
@ —
= 3.0
o _
S 50 NATURAL
O
CONVECTION
2 1.0
= |
O
0 T T \ \ T
D'C 1OC 20T 30°C 40°C 50°C 80'C 70°C a5'¢
AMBIENT TEMPERATURE, Ta(*C)
Quiput Current vs. Lacal Ambient
Temperature and Air Velacity

©2005 Bel Fuse Inc.

Cht Max
86.0mvy

Ch1 Min
-17.0mv

Ch2 Rise
e §
No valid
edge
Ch2 Fall
4.108us

27 Nov 2002
16:27:02

Specifications subject to change without notice. 03.05

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

page 15



NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Thermal Considerations

XRAH-05A1A0

2.5V ~ 3.3V
100LFM
DERATING CURVE 2001 FM
50 300LFM
4.0 7
g _|
<= 30
8 |
5 50 NATURAL
a2
CONVECTION
-~
2 1.0
5 |
a
o \ \ \ \ \ \ \ 1
0C 10°C 200C 30°C 40°C 50°C 60°C 70°C 85C
AMBIENT TEMPERATURE, Ta("C)
Output Current vs. Local Ambient
Temperature and Air Velaocity
xRAH-05A500
DERATING CURVE 100LFM
200LFM
5D 300LFM
4.0 7|
\2_/ —
2 3D
o _
S NATURAL
© CONVECTION
2 1.0
= _
o
0 — — — ———
O'C 10'C 20°C 30'C 40°C B0O'C 60'C 70°C 85'C
AMBIENT TEMPERATURE, Ta("C)
Qutput Current vs, Local Ambient
Temperature and Air Velocity
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NON-ISOLATED DC/DC CONVERTERS e
12V Input / 0.9V — 5.0V Output / 5A POWER PRODUCTS

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

Trim Down Test Circuit Trim Up Test Circuit
Vo Vo
Trim
Trim
Gnd f——on-- Gnd

XxRAH-05A1A0 Trim Resistor Calculation

3.712

Rtrim up = (VQTj—Vo —0.261) Kohm

s0 0

4505

401

3515

302

Rtrimup( Vadj_up)25.25
S 203
1535

104

545

0555

piKoho)

Trim resistor wadue, Firim w

0 117 145 172 199 226 254 2Bl 308 334 343

0.9 Vadj_up 3483
&djusted output woltage Vo,adi( V)
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e NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

XxRAH-05A090 Trim Resistor Calculation

3.712

Rtrim up = (VQTJ—VO - 402) Kohm

200 200
120
&40
60

420

p( o)

-3

Ritrirooap( Vadj_up) 400
o 320
240

160

20

Tom resistor value Binm o

0

|:IIII.S' 091 052 093 024 095 09 097 098 08¢ 1

ng Vadj_up 10
Ldjusted output voltage Vo,adj(V)

©2005 Bel Fuse Inc. Specifications subject to change without notice. 03.05
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NON-ISOLATED DC/DC CONVERTERS e
12V Input / 0.9V — 5.0V Output / 5A POWER PRODUCTS

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

XxRAH-05A100 Trim Resistor Calculation

0.9516

Rtrim down = (m

— 8.47) Kohm

.-'"-..-

T reaieion vl Binm_ downi K olm)
2 B

6l
a = et~
o

09 081 052 08% 094 085 086 087 088 08 |
Fuctpested cntput woliege Vo ad) (V)

3.712

VQT]—VO - 383) Kohm

Rtrim up = (

Trirw, pewsater valus, Fimen_upiKoksa)

- EEBEEER2ESE

005 1015 L0324 1033 104G 1053 1063 1072 10§l 1L0PL L
Admeted cuiput woliegs Yosdp V)
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e NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

XxRAH-05A120 Trim Resistor Calculation

am
40
a0

1.879

Rtrim down = (m

— 14.640) Kohmr

Trim reewdor vahe Fiim_diowrnEokbom)

o EBRaEEE

| 11 10 113 114 115 116 138 119 12
Edjusted putput voltsgs Foadi (%)

3.712

Rtrim up = (VQTj—VO - 10) Kohm

Triz mesistorvabue, Ririm_up(Eohm)

- BEEEESEBE8EE

12 121 133 1M 125 12 137 13 13 131 152
Bdosted onrprod volege Vio,adi(V)

©2005 Bel Fuse Inc. Specifications subject to change without notice. 03.05

Bel Fuse Inc. 206 Van Vorst Street, Jersey City, NJ 07302 ¢ Tel 201-432-0463 « Fax 201-432-9542 « www.belfuse.com
page 20



NON-ISOLATED DC/DC CONVERTERS e
12V Input / 0.9V — 5.0V Output / 5A POWER PRODUCTS

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

XxRAH-05A150 Trim Resistor Calculation

am
40
a0

o EBEaEEE

3.273

——  — 20.84) Koh
Vo, adj — Vo 08) onm

Rtrim down = (

Trim reeiorvahe Finm_downEohm)

OLIT L3 14 14l 14 144 148 147 L4 L5
Adjusted output vollsgs Vo adj (V)

712
Rtrim up = (\/?,ﬁ — 162) Kohm
0, ad) — Vo

Trm resisior value, Firm_up(Eohm)

- BEHESB8BE8ES

15 151 153 15 156 13 15 161 143 154 L65
Bdosted onrprod volege Vio,adi(V)
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e

POWER PRODUCTS

NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

XxRAH-05A180 Trim Resistor Calculation

. 4669

Rtrim down = ( Vo adj Vo " 24.24) Kohm
3712

Rtrim up = ( Vo.adi Vo ~ 19.6) Kohm

©2005 Bel Fuse Inc. Specifications subject to change without notice. 03.05

Trim resisinr vake Biom down{Kohm)

[

Trim resistor vaile, Ririm_wp(Kahm)

- BEEHEEEBE2EEE

210

200

o BB EEE

-
—_

fd 144 156 167 189 171 173 L33 1M 1|R 18
mcijusted cutput wollige Youd (W)

-x_‘

1B 182 U134 133 127 139 181 155 13 |% 152
A eied ol prat vodtage Yoad) V)
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NON-ISOLATED DC/DC CONVERTERS e
12V Input / 0.9V — 5.0V Output / 5A POWER PRODUCTS

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

XxRAH-05A250 Trim Resistor Calculation

Looq
g 800
00
Ew
: _ 7.912 ' o0
Rtrim down = (m—1794) Kohm g -
2 o

§ .

E 200 —

ullf- 2T 033 23y 135 X3 24 a4 245 248 13
Sdjusted ontpod volge Youd) (V)
Lonq
400
2
B m
3.712 E =
Rtrim up = (——————13.3) Kohm % 500
Vo, adj — Vo ol
-

I.—-E 00
100
il

25 250 235 25 14 Ay 345 160 1T 2T LTS
Adimsted output woltage Vo, a7
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e

NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

XxRAH-05A330 Trim Resistor Calculation

g 307 31 313 31y 32 3 3FT O3

Edjusted cotpud voliegs ¥o,ed) (V)

o0
g o
EE. =00
g "o
I
: _ 11.614 5 '5“]
Rtrim down = (m— 1464) Kohm . =0
Hoam
§ o
g 200
E L0
uJFT 3
1000
g:“ |
3 o
5
o 3.712 g e
Rtrim up = (VQTj—VO_ 10) Kohm % 500
i A0
KD
L
" o b

s

©2005 Bel Fuse Inc. Specifications subject to change without notice. 03.05
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Aeeted output voltsgs VoadiV)
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NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A POWER PRODUCTS

e

BPO5xRAH-05A

Output Voltage Set-Point Adjustment

XxRAH-05A500 Trim Resistor Calculation

19.4618
Vo, adj — Vo

Rtrim down = (

. _ 3.712
Rtrim up = (—Vo, ad] Vo

—10.83) Kohm

o

Tikn featisof valie R dowmlakea)
-mEREESEBEE

45 455 J48 485 47 477 45 4ES 49 405 h]
hudpastad ouipm voltage Vo s (V)

—6.19) Kohm

it sadtaled valek Rird, apl Kol

3 :0: 51 X3 32 315 33 533 34 34y 33
Boibpsted outpmt volbsgs Vo,sdiV)
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e NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Mechanical

SRAH-05A

Suggested PCB Pad Layout

0.400

| | (10.16] 0.065 [1.65] = D
— i

1 bel o

0.855
[15.24] %9257(1 [21.72] [2.79]

> HHHHEH Y R0.015
1 | ]]]] [R0.38] typ

-~ 070 —=
[17.78] | |~~0.100[2.54] R0.008
[RO.20] typ
0.012 —
i N [0.30] 05
g o H _—% 1 []0.004 [0.10]
[i 27— L 0100  [Bis] 0.020 = 0.055 [1.40] 2x
' [2.54] ~[0.51] <— 0.090 [2.29] 2x
0.400 - 0.780 — =
[10.16] [19.81]

Dimensions are in inches [millimeters].
Standard dimension tolerance is +£0.005 [0.13] unless otherwise noted.

Pin Function H7 I?I

1 Remote On/Off

: bel

3 Ground

4 +Vo °

5 Trim - I:I I:I H H H -
12345

6 No Connection

7 No Connection
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NON-ISOLATED DC/DC CONVERTERS

12V Input / 0.9V — 5.0V Output / 5A

POWER PRODUCTS

Mechanical

VRAH-05A

0.700

"— [17.78] —»‘

0.600
[15.24]

bel

0.050
[1.27] 0.265

[6.73]
i

JUUOU

0.050 [1 .27]_>‘

0.100 [2.54]
0.400 [10.16]

0.020

T
L

* [0.51]
0.308 }

BPO5xRAH-05A

Dimensions are

[7-;2] } '

in inches [millimeters].

Standard dimension tolerance is +0.005 [0.13] unless otherwise noted.

Remote On/Off

+Vin

Ground

+Vo

Trim

bel

LU

RoHS Compliance

Complies with the European Directive 2002/95/EC, calling for the elimination of lead and other
hazardous substances from electronic products. These parts are not however 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.

©2005 Bel Fuse Inc.

2002/95/EC
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