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NON-ISOLATED DC/DC CONVERTER
4.5Vdc - 32 Vdc Input 1.2 Vdc - 3.3 Vdc/1 A Output

bel

POWER PRODUCTS

XRAH-01H1AO RoHS Compliant Rev.A

¢ Non-Isolated ¢ Remote On/Off

Trim Function e OCP/SCP

Low Profile Package (7.82 mm) o Under-Voltage Lockout (UVLO)
UL60950-1 Recognized (UL/cUL)

Description

The Bel xRAH-01H1AO is part of the low cost non-isolated dc/dc converter series. The modules use a SMD or
vertical mount package for ease of layout and space savings. The output is widely trimmed from 1.2 Vdc to 3.3
Vdc. Typical features include remote on/off, input under voltage lockout, over current protection and short circuit
protection.

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

Voltage Voltage Current Power Efficiency Surface Mount Vertical Mount
12V-33V | 45V-32V 1A 3.3W 86% SRAH-01H1AO0 VRAH-01H1A0

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 - 34V
Output Enable Terminal Voltage -0.3V - 12V
Ambient Temperature -40 °C - 85°C
Storage Temperature -40 °C - 125°C

Input Specifications

Parameter Min Typ Max Notes
Input Voltage 45V 20V 32V
Input Current (no load) - 5mA 8 mA
Input Current (full load)
Vo=3.3V - - 0.20 A
Vo=2.5V - - 0.16 A
Vo=1.8V - - 0.12A
Vo=1.5V - - 011 A
Vo=1.2V - - 0.09 A
Remote Off Input Current - 2 mA 5 mA
Input Reflected Ripple Current ) Tested with simulated source impedance of 500 nH,
(pk-pk) 300mA | 420 mA 5 Hz to 20 MHz and one 100 F/50 V electrolytic
Input Reflected Ripple Current ) capacitor and a 3.3 uF/50 V ceramic capacitor at the
(RMS) 100 mA | 160 mA input
I’t Inrush Current Transient - 0.02A% | 0.1 A%
Turn on Voltage Threshold - 41V 45V
Turn off Voltage Threshold - 3.3V 4.0V

Note: All specifications are typical at 25 °C unless otherwise stated.
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NON-ISOLATED DC/DC CONVERTER
4.5Vdc - 32 Vdc Input 1.2 Vdc - 3.3 Vdc/1 A Output

bel

POWER PRODUCTS

Output Specifications

Parameter Min Max Notes
Output Voltage Set Point
Vo=3.3V | 3234V 3.3V 3.366 V Test conditions:
Vo=25V | 2450V 25V 2550V Vin=20 V |0=5(‘)% full
Vo=1.8V 1.764 V 1.8V 1.836 V load ’
Vo=1.5V 1470V 1.5V 1.530 V
Vo=1.2V 1.176 V 1.2V 1.224V
Line Regulation
Vo=3.3V - 3 mV 16 mV
Vo=2.5V - +2 mV +5 mV
Vo=1.8V - +2 mV +4 mV
Vo=1.5V - +1 mV +3 mV
Vo=1.2V - 1 mV £2mV
Load Regulation
Vo=3.3V - 3 mV 16 mV
Vo=2.5V - +2 mV +5 mV
Vo=1.8V - +2 mV +4 mV
Vo=1.5V - +1 mV +3 mV
Vo=1.2V - 1 mV £2mV
Regulation Over Temperature
%_ 10 5C 10 185 Oc)p - +10 mV +20 mV
Output Current 0A - 1A
Current Limit Threshold 2A - 3A
Short Circuit Surge Transient - 0.02 A%s 0.1 A%
Ripple and Noise (rms) - 6 mv 10 mvV Test condition: 0-20 MHz
Ripple and Noise (pk-pk) - 60 mV 100 mV BW
Turn on Time - 6 mS 30 mS
Overshoot at Turn on - 2% 5%
Output Capacitance 0 uF - 400uF
Transient Response
50% ~ 100% Overshoot - 80 mV 120 mV
Max Load Settling Time Vo=3.3 V - 150 uS 200 uS
100% ~ 50% Overshoot ' - 80 mV 120 mV
Max Load Settling Time - 150 uS 200 uS
50% ~ 100% Overshoot - 70 mV 110 mV
Max Load Settling Time Vo=25V - 120 uS 160 uS
100% ~ 50% Overshoot ' - 70 mV 110 mV
Max Load Settling Time - 120 uS 160 uS
50% ~ 100% Overshoot - 60 mV 100 mV Test conditions:
Max Load Settling Time Vo=1.8V - 100 uS 130 uS dildt = 0.5 A/US:
100% ~ 50% Overshoot - 60 mV 100 mV Vin = 20 V
Max Load Settling Time - 100 uS 130 uS
50% ~ 100% Overshoot - 60 mV 100 mV
Max Load Settling Time Vo=15V - 100 uS 130 uS
100% ~ 50% Overshoot ' - 60 mV 100 mV
Max Load Settling Time - 100 uS 130 uS
50% ~ 100% Overshoot - 60 mV 100 mV
Max Load Settling Time Vo=12V - 100 uS 130 uS
100% ~ 50% Overshoot ' - 60 mV 100 mV
Max Load Settling Time - 100 uS 130 uS

Note: All specifications are typical at 20 V input, full load at 25 °C unless otherwise stated.
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4.5Vdc - 32 vdc Input 1.2 Vvdc - 3.3 VvVdc/1 A Output POWER PRODUCTS
General Specifications
Parameter Min Typ Max Notes
Efficiency

Vo=3.3V 83% 86% -

Vo=2.5V 80% 83% - _

Vo=18V 76% 79% ] Measured at Vin=20 V, full load.

Vo=15V 73% 76% -

Vo=1.2V 70% 73% -

Switching Frequency
Vo=3.3V | 270 kHz 290 kHz 310 kHz
Vo=2.5V | 190 kHz 220 kHz 250 kHz
Vo=1.8V | 150 kHz 170 kHz 190 kHz
Vo=15V | 130 kHz 150 kHz 170 kHz
Vo=1.2V | 100 kHz 120 kHz 140 kHz

Output Trim Range 1.2V - 3.3V Vo=1.2 V when trim pin open.

Calculated Per Bell Core SR-332 (lo
=0.8 A, Vin=20 V; Ta =25 °C)

MTBF 8,040,762 hours

Dimensions (surface mount)

Inches (L x W x H) 0.78 x0.70 x 0.32
Millimeters (L x W x H) 19.81 x 17.78 x 8.13
Dimensions (vertical)
Inches (L x W x H) 0.70 x 0.308 x 0.65
Millimeters (L x W x H) 17.78 x 7.82 x 16.51
Weight - 51¢9 -

Note: All specifications are typical at 20V input, full load at 25 °C unless otherwise stated.

Control Specifications
Parameter Min Typ Max Notes
Remote On/Off
Signal Low (Unit On) -0.3V - 1V

Signal High (Unit Off) 28V - 12V

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 (Vo) 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
7 3 Rtrimdown
R = 8— -215 Moduke Trim

TrimDown
Vo _Vadj

GND ——
n 172 Voutl—
TrimUp _V Ry
) ° Module Trim
%Rtrinup
Note: Output voltage Vo=1.205 V GND
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NON-ISOLATED DC/DC CONVERTER
4.5Vdc - 32 Vdc Input 1.2 Vdc - 3.3 Vdc/1 A Output

Efficiency Data

Efficiency Curve Efficiency Curve
95.0% 95.0%
90.0% 90.0%
> 80.0% g 80.0%
5 75.0% ——45V 8 75.0% ——45V
£ 70.0% —=-20V £ 70.0% a0V
W 65.0% 32V % 65.00% 32V
60.0% 60.0%
55.0% 55.0%
50.0% 50.0%
01 02 03 04 05 06 07 08 09 1.0 0.1 02 03 04 05 06 07 08 09 1.0
Output Current (A) Output Current (A)
Vo=33V Vo=25V
Efficiency Curve 95.0% Efficiency Curve
95.0% 90.0%
90.0% 85.0%
85.0% .. 80.0%
2 200% / =20V £ 70.0% =20V
i 65,00 32V 65.0% 32V
60.0% / 60.0%
0.1 0.2 03 04 05 06 0.7 0.8 0.9 1.0 50.0%
0.1 02 03 04 05 06 0.7 08 09 1.0
Output Current (A) Output Current (A)
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Efficiency
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Output Current (A)
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NON-ISOLATED DC/DC CONVERTER
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Thermal Derating Curve

DERATING CURVE

1.0
g 0.8
T
8 0.6
5 NATURAL
© 0. CONVECTION
5
202
D
O
O \ \ \ \ \ \ \

oC 10°C 20°C 30°C 40°C 50°C 60°C 70°C  85°C
AMBIENT TEMPERATURE, Ta(°C)

OQutput Current vs. Local Ambient
Temperature and Air Velocity

Test Condition: Derating curve is tested at nominal input voltage.
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Ripple and Noise Waveforms

Tek stop o e e | s— | Tek stop e e s | e |
T T e 1 G0mY [ ey g oy
y @ - 14.2mv i y @ —13.2mv
1 A 201kHz | 1 Al 223kHz
@®: 57.3kHz @ 76.2kHz
chl Pk-Pk i Ch1 Pk=Pk
27.8mV i 26.4mV
chl EmS " Ch1 EMS
4.58mV 5.58mV
& To.0mvey Ma.00ps] A_Chl J_ 800V & 10 omvey Ma.00ps A _Chl J-2 60mY]
16 Jan_ 2004 19 Jan_ 2004
i+ ~0.0000ns | 08:46:26 T+ ~§0.0000n5| 13:11:33
20 Vdc input, 3.3 Vdc output 20 Vdc input, 2.5 Vdc output
Tekstop ____ Fe—b———f—d | Tekstop it i—— |
IS v Al 14.0my s ; ﬁ A 16.8mV
y @ —13.2mv t ] ! W -22.6my
Al 167KHZ I } I A 145kHz
@ §3.9kHz t ] 1 @ 167kHz
Ch1 Pk-Pk chi Pk-pk
I0.2mv 36.6mV
ch1 BMS Ch1 RMS
4.30mV 4. E5MV
@ o omveE] M4.00ps| A Chl S -200uY] 10, 0mva M4.0088] A_GCh1 J-2.60mV
15 Jan 2004 19 Jan 2004
T+~ ~30.0000n5] 14:33:14 T+ —§0.0000n5) 12:55:40
20 Vdc input, 1.8 Vdc output 20 Vdc input, 1.5 Vdc output
Tek stop e —— | —
; P ; : Al 8.80mv
3 @ -3.60mv
. Jar 123kmz
3 @ 137kHz
: chi Pk-Pk
. 27.4mv
(138 ch1 RMS
] 3.50mv
70.0mvA i M4.004s] A Chl & —200p
14 Jan_ 2004
o~ —80.0000ns 15:48:52

20 Vdc input, 1.2 Vdc output

Note: Ripple and noise at max load, 0-20MHz BW, Ta=25 deg C.
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4.5Vdc - 32 Vdc Input

NON-ISOLATED DC/DC CONVERTER
1.2 Vdc - 3.3 Vdc/1 A Output

Transient Response Waveforms

Tek Stop [ I 1

Ch1 Max

18.0mV
Frvvafovr e rbermibre i Toea v e fara vfererbeee ] Chl Min
| ! ! ! ! ! ! ! Chl Min,
P P cn2 mise

925,905
; _ : . ch o Lo siana
roor T Lo amplitide
. Ch2 rall
Bt ] chaall
I No valid
¢ ; ; ; P ; ; edge
¥ Sv.0mvuchz SO0mALIM 1000s] A Chl 4 31.0mv

e 2.60000us |

50% to 100% load, 3.3 Vdc output

44

Tekstop [ = R -

ST
b

Chi Max
17.0mv

B B B I S S T L S B T Chi min
. . . 1 . . . ] 80.0mV

Ch2 Hise

] 912.6ns
Low signal

amplil ucle

! . o A . . o1 ehzran
) S T S . P P P !

No valid
adge

0] 50.0mvAEChZ 500mA M 100ps] A Chl 7 41.0mv

19 jan 2004

e o 1.40000us| 13:16:05

50% to 100% load, 2.5 Vdc output

Tekstop b |
[ 1}

Ch1 Max
16.0my

Ch1 min
-6E8.0mv

Cha Rise
920.1ns

ﬁ}' 1 ch2 Fall

Mo valid
edge

@ _50.0mV~.sChZ_ 500mA M 100p8] A Ch1 J—-28.0m
15 Jan 2004
> 2,60000ps | 14:28:48

50% to 100% load, 1.8 Vdc output

16 Jan 2004
08:41:

410 I —————

g4

Ch1 Max
73.0mv

Ch1 Min
-22.0mv

Ch2 Rise

]
Mo valld

: . : : : . : . edge

. Cha2 Fall

- I e O e T $20.6ns

Low signal
amplitude

08T S0 omvu 2 S00mALIIM 100Rs] A Ch1 7 33.0mv
16 Jan 2004
e 2.60000ps | 08:42:04

100% to 50% load, 3.3 Vdc output

410 I ————— = I

b

Ch1 Max
S6.0mv

Ch1 Min
=27.0mv

Ch2 Rise

.5
o . , ' No valld

: . : : : . : . edyge

. Chz Fall

1 S T T 779.018

Low signal
amplitude

BT S0 omvu TR S00mA LTI T00Rs] A Chi o 39.0mv
19 Jan 2004
e - 1.40000us] 13:16:20

100% to 50% load, 2.5 Vdc output

410 I —————

g4

Ch1 Max
S4.0mv

Ch1 Min
—20.0mV

—l: : : : ch2 Risa

.5
Mo valld
edyge

(B o Ch2 rall

890.2ns

BT S0 omvu T2 S00mA LTI 100Rs] A Chl 7 15.0mv
15 Jan 2004
e 2.60000us | 14:28:58

100% to 50% load, 1.8 Vdc output
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Transient Response Waveforms (continued)

Tak Stop I i | Tekstop [ @i 1
p T T T 1 T T T T p T T T T T T
Chi Max Chi Max
12.0mv 50.0mV
ch1 Min [rasiderefersefars e Trsecdere e e o] chl Min
“69.0mv “30.0mv
Ch2 Rise f : : : : : : : : Ch2 Rise
£58. 1ns ! . . . . . . . . ———
1 Low Signal S S DU No valid
[ : : : : 1 : : : : amplitude [ : : : : 1 : : : : edge
chz Fall chz Fall
I . . . . £ . . . . No valid I . . . . I . . . . Low slgnal
| ) ) ) ) ) ) edye | ) ) ) ) ) ) amplitude
@00 _50.0MVECh2_500MA AWM 100p8] A Ch1 J-19.0m @0 _50.0mVECh2_500mA AWM 100ps] A Chl 7 _38.0m
19 jan 2004 19 jan 2004
v - 1.40000pus| 13:03:50 v - 1.40000pus| 13:04:09
50% to 100% load, 1.5 Vdc output 100% to 50% load, 1.5 Vdc output
Tek sStop E 0 1 Tak Stop 3 i 1
i ! T T T [ T T 1 :
Ch1 Max Ch1 Max
17.0mV S6.0mv
Ch1 Min ©h1 Min
=535.0mv 25.0my
Ch2 Rise Ch2 Rise
908.1ns T : : : | Iy
o o o " o Nowvalid
[ . . . T . . . - ' - ' + . . . E adge
. 3 ch2 Fall . . . i . . . ] ch2 rall
Ef. ket il T che
No valid b . . . 1 . . . ]
! . . . ! . . . adge f : : : T : : :
B8] S0.0mv-uChz_S00mALZM 1000s] A_Ch1 7 21.0mv SO OmVAAICRT SoOmATAM 100Rs] A ChT 7 35 omv
14 Jan 2004 J0ous| & _chi 7 45.0mv]
1w 2.60000us | 15:37:14 v 2.60000us | 130m 2004
50% to 100% load, 1.2 Vdc output 100% to 50% load, 1.2 Vdc output

Note: Transient Response at 20 Vdc input, di/dt=0.5 A/uS, Ta=25 deg C.
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Mechanical Outline
SRAH-01H1AO
P e . .
¥ o ” 1 £ o Pin Connections
- ) .
~ o 2 m Pin Function
S m o 3 m bel 1 Remote On/Off (option)
1 d 4 > Vi
g ji&o‘s [15.24] L 5 0 M 6 n
S = 0.5 [1.27] d 3 Ground
g - 5= 4 Vout
S % 2 5 Trim (option)
° 5 & 6 N/A
s R B
0.0540 002 [1.27+0.05] r * * e J——-L 0.4 [10.16]

4X 0.1 [254]

VRAH-01H1AO

jj 0.7 [17.78] [-—
bel

0.6 [15.24]

10.16]

0265 [6.73] MIN.

fu

o
005 [127] %
0.4 [1016]

0.1 [2.54]

0.308 [7.82] _j . oos5 [1.27]

I

i

——f= 0.02 [0.50]

078 [wsﬁwjj

1 34 5

2

i

0

——

J L o137 [3.47]

0.055 [14
0.09 [2.29]

.855
[2172]

]

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

i)
U'I-h(.\)l\)—\:

RECOMMENDED PCB PAD LAYOUT
0,110

0,065 [169] %‘ U 2791
[ [
‘f T

|
‘ CUSTOMER PCB
‘ TOP VIEW ‘

&

0,720
[18.291]

0.100

[2.54]
A
00
[ I B
0.400

[10.161

HOLE SIZE: 0.06” [1.57]
PAD SIZE: 0,08 [2.03]

1

0.342
[8.69]

Jooan ™
S O S B '

[2.54]

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.

oHS

2002/95/EC

A

These parts are not however
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