NON-ISOLATED DC/DC CONVERTERS

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

BPO5xRAH-05A

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

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.

Description

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 18.2wW 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

Parameter Symbol Min Typical Max Unit
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

Parameter Module Symbol Min Typical Max Units
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
12t 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

Output Specifications

POWER PRODUCTS

Parameter Module Symbol Min Typical Max Units
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 1.5 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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NON-ISOLATED DC/DC CONVERTERS
POWER PRODUCTS 12V Input / 0.9V — 5.0V Output / 5A

BPO5xRAH-05A

Output Specifications

Parameter Module Symbol Min Typical Max Units
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 mVrms
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 21
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

Parameter Module Symbol Min Typical Max Units

Transient Response 3

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

Settling Time Ts 60 100 Hs
5.0v

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

Settling Time Ts 60 100 ps

Transient Response

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

Transient Response

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

Transient Response 3

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

Settling Time Ts 50 80 us
1.8V

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

Settling Time Ts 50 80 ps

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).

©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 5



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

BPO5xRAH-05A

Output Specifications

Parameter Module Symbol Min Typical Max Units

Transient Response 3

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

Settling Time Ts 50 80 us
1.5V

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

Settling Time Ts 50 80 Us

Transient Response

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

Settling Time Ts 50 80 Us
1.2v

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

Settling Time Ts 50 80 us

Transient Response

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

Settling Time Ts 50 80 us
1.0v

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

Settling Time Ts 50 80 ps

Transient Response 3

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

Settling Time Ts 50 80 us
0.9v

AV 100% to 50% of Max Load 80 120 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 100uF/10V tant cap).
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NON-ISOLATED DC/DC CONVERTERS
12V Input / 0.9V — 5.0V Output / 5A

General Specifications

POWER PRODUCTS

BPO5xRAH-05A

Parameter Module Symbol Min Typical Max Units
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
Output Voltage Trim Range o
(Wide Trim)? 0.9V 403 %
Output Voltage Trim Range %
(Narrow Trim)? 5.0V 9 110
90 110
3.3V
90 110
2.5V
90 110
1.8v
90 110
1.5V
90 110
1.2v
90 110
1.ov 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
Parameter Module Symbol Min Typical Max Units
Remote On/Off 2 All Vouten Y,
Signal Low (Unit Off) All -0.3 1 \%
Signal High (Unit On) All 2.8 13.2 \%

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

©2005 Bel Fuse Inc. Specifications subject to change without notice. 03.05
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12V Input / 0.9V — 5.0V Output / 5A

NON-ISOLATED DC/DC CONVERTERS

POWER PRODUCTS

Efficiency Data

BPO5xRAH-05A
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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 e ——| ——— | Trig'd Tek Stop 5 |
SR 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 /o 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
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13.7mv W w: W W Y \ 10.0mv
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Ripple and noise at full load and 12Vdc input,
2.5Vdc output and Ta=25° C

Specifications subject to change without notice. 03.05

Ripple and noise at full load and 12Vdc input,
1.8Vvdc output and Ta=25° C

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

page 10



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 LR 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
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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
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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 —1 s B

Tek Stop

SRR S|

Chi Min

Ch1 Max :
16.0my

[}

—101mv

Ch2 Rise Ny
4.036us N

S0.0mVAEIChZ . 2.00 AWM 20.018] A ChL 7 32.0m

W+ 19,4400

: : : : : Ch2 Fall
: : : : 1 No vaiid 2
edge
50.0mVAHCh2__2.00 A %M 20.008] A_LChT 7 37.0m
27 Nov 2002
-+ 19.4400u8 16:26:47
Vout=0.9V Vout=0.9V

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

Thermal Considerations
Vin = 12V

XRAH-05A1A0

0.9~1.8v
DERATING CURVE 10ULFM
200LFM
5.0 J00LFM
4.0 7
@ —
= 3.0
o _
ER NATURAL
S
CONVECTION
2 1.0
=
)
0 — — — —
O'C 10C 20'C 30°C 40T 50°C 60'C 70°C a5'¢
AMBIENT TEMPERATURE, Ta(’C)
Output Current vs. Local Ambient
Temperature and Arr 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 20
16:27:02

02

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

Specifications subject to change without notice. 03.05
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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 >00LFM
50 300LFM
4.0 7
g —
= 30
@ |
5 50 NATURAL
a2
CONVECTION
-
a 1.0
= |
a
o \ I \ \ \ \ \\
0C 10°¢ 200C 30°C 40°C 50°C 80°C 70°C 85C
AMBIENT TEMPERATURE, Ta("C)
Cutput Current vs. Local Ambient
Temperature and Air Velocity

xRAH-05A500

=~
|

DERATING CURVE 100LFM
200LFM

5D 300LFM
4.0

g _

= 3D

D _|

500 NATURAL

© CONVECTION

=

[aN

5

o

(e

I I I I I I I I

O°C {0'C 20°C 30'C 40'C 50'C 60°C 70°C B85'C
AMBIENT TEMPERATURE, Ta("C)

Qutput Current vs, Local Ambient

Temperature and Air Velocity

©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

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

< 50
4505

40.1
35.15 \
30.2

Ririnnup(Vad) upias:25 |—

o 203 \

15.35 LY

N
10.4
545 \\

05 s

piKoho)

Trimn resistor wadue, Firim w

T

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

0.9 Vadj_up 3483
L&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 reeteiog value Emm_ desenK olan)
2

L]
i 1 =
]

03 081 052 083 094 095 086 087 088 08 |
Fuckpested oot woHege Yo adi (V)

Rni]
Ll

L]

3.712 o

VQT]—VO - 383) Kohm

Rtrim up = (

(]
500
4
300
00

Trirn reassica vadue, Fimm_api Kok}

100 —F—

?Wﬁ 1T 1034 1033 Lo43 1053 1063 1072 (oGl 101 1]
Admeted cmpnt woltege Yo, sdg 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

3

E

B
=
—

o EBEaEEE

1.879

Rtrim down = (m

— 14.640) Kohrr

Tomm reesdor vakee Pirm downs Blahon)

BB 1y 11 102 113 1id 135 106 11E 119 12
Adjusted output vollsgs Voad ()

3.712

Rtrim up = (VQTj—VO - 10) Kohm

Trm mesistorvalne, Rirm,_ap(Eahm)

- BEESESEE8 8 E

2 13 13 kM 135 1w 15T L3R 13 181 152
Sctoeted o pro vollege VousdiW)
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12V Input / 0.9V — 5.0V Output / 5A

NON-ISOLATED DC/DC CONVERTERS

e

POWER PRODUCTS

Output Voltage Set-Point Adjustment

XxRAH-05A150Trim Resistor Calculation

. _ 3.273
Rtrim down = (m - 2084) Kohm
3.712
Rtrim up = (———————— - 16.2) Kohm
Vo, adj — Vo

BPO5xRAH-05A

70
40
210

ocEBE8EEE

Trom reesdorvale Finm downd Blohmm)

37 137 138 14 L4l 14 144 14 147 18 LS
Adjusted output wollsgs Voad) ()

Trm msiskor valne, Eimm aplEahm)

- BEESESB8ESESH

15 151 15% 154 156 158 15 161 §63 164 165
Suctperted odprod vollege ViosdiW)
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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-05A180 Trim Resistor Calculation

. 4669

Rtrim down = ( Vo adj Vo " 24.24) Kohm
372

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

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

wetar valke Biron downlF ohm)

inm 7=

Trm resiios vahe Finm_sp(okmi

- EEHEEEBEEE S

R

L s N e BE

-

6d 18 156 147 I 171 173 192 M 17 13
Acpusted] cutput vallige Youudh (V)

12 183 EB4 BEF 12T [13F 181 155 134 |95 198
Sljrited oulprs voRage Voudj V]

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

page 22



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

Output Voltage Set-Point Adjustment

XxRAH-05A250 Trim Resistor Calculation

e

POWER PRODUCTS

BPO5xRAH-05A

Egs888

7.912

m - 1794) Kohm

Rtrim down = (

T eestor walue Rinm dooal Eichea)
Ly
=

eEE8 8

%2727 23 2m 13
Adpusted ontp 'mhqgt Voad) (V)

-

22888

3.712

———————13.3) Kohm
Vo, adj — Vo

Rtrim up = (

Tz resistor vale, Fnm._up(Fobo)
g E

25 250 255 25% 26 263 265 i
Admested output voltage Yo e

i 3T

©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 23



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

igd 307 31 313 317 33 3I;m 327 33
Adjusted cutpat vollsg Vo, (V)

Hirs
g o
S
_g i)
I
& o
Rtrim down = (Vo,liTilj\/o_M'M) Kohm g 00
g a0
§ =0
& 200
L
ber 3
Heiy
o ||
fw
% |
o 3.712 § a0
Rtrim up = (VQTj—VO_lO) Kohm g me | !
e L
g
% na
g 20
1

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

u = ~ - -
31 33 337 34 143 34 34 353 3N 6 2M3

Addrested ontpit voliags Vo adiV)
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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-05A500 Trim Resistor Calculation

m ]
a0 {
3 ,J
E 350 T
19.4618 g 30 /
Rtrim n=(———————-10.83) Kohm = |
im dow (Vo, ad] —\o ) 3 i
E %0 A
& |50 ! k|
E 10D __,H""JJ
g = e e St
U5 a3 a5 ag5 a7 475 4% 45 a5 a5 3
Adrestad oy veltam Vol (V)
0]
=z ¥
= 40
-
B 3m i
{ =
. 3.712 g 20|
= (——— - 6.19) Kohm
Rtrim up (Vo,adj—Vo 6.19) Ko 2
3 15 ".
E
E 1m
= .
w0 '*-,_h_'__
|:| e —t

3 3 31 x5 513 53 33 ja a4 A3
Hotpested oirtymt volbape Wo,ady V)
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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]
b 7] L 0100  [Bis] 0.020 = 0.055 [1.40] 2x
' [2.54] ~[0.51] <— 0.090 [2.29] 2x
0.400 o 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 - H H 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

JUUOU

0.050 [1 .27]_>‘

0.100 [2.54]
0.400 [10.16]

T
L

BPO5xRAH-05A

[1.27] 0.265
[ 6.73]
+ min
0.020
* [0.51]
0.308 } :
[7.82]

Dimensions are

P!

in inches [millimeters].

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

Pin Function
1 Remote On/Off
2 +Vin
3 Ground
4 +Vo
5 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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