NON-ISOLATED DC/DC CONVERTERS
10.8 Vdc - 13.2 vdc Input, 1.23,2.5, 3.3,-12Vdc/6,1.5,1.5,2 A

Sep. 22, 2009 Bel Power, Inc. , a subsidiary of Bel Fuse, Inc.
SRXA-40AQ1L RoHS Compliant Rev.C

Features

¢ Non-Isolated e Low Cost

e High Efficiency e Under Voltage Lockout

o Fixed Frequency e OCP/SCP

e High Power Density e Remote On/Off

o Wide Input o Wide Operating Temperature Range

e Class 1, Category 2, Non-Isolated DC/DC Converter (refer to IPC-9592)

Applications

e Networking

e Computers and peripherals
e Telecommunications

Description

The Bel SRXA-40AQ1L is part of the non-isolated dc/dc converter Power Module series. The modules use a
SMT package. These converters provide 4 outputs: 1.23 Vdc/6 A, 2.5 Vdc/1.5 A, 3.3 Vdc/1.5 A and -12 Vdc/2 A
over a wide range of input voltage (Vin = 10.8 - 13.2 Vdc).The efficiency is typically 91% @ 12Vin at full load.

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

Current Power Efficiency Active Low
1.23/2.5/3.3/-12Vdc | 10.8Vdc-13.2Vdc | 6/1.5/1.5/2A 40w 91% SRXA-40AQ1L

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

Part Number Explanation

~ln
N

XA-40 A Q1
3 456

~N| -

1---Surface mount

2---RoHS 6, change “R” to “7” means RoHS 5
3---Series name

4---Series code

5--- Narrow input range (10.8-13.2V)
6---Output voltage, Quad

7---Enable, active low
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NON-ISOLATED DC/DC CONVERTERS
10.8 Vdc - 13.2 vdc Input, 1.23,2.5, 3.3,-12Vdc/6,1.5,1.5,2 A

Sep. 22, 2009 Bel Power, Inc. , a subsidiary of Bel Fuse, Inc.

Absolute Maximum Ratings
Parameter Min ‘ | Typ Max Unit Notes [

Continuous non-operating Input 03 ) 15 v
Voltage

Remote On/Off -0.3 - 15 \%
Ambient Temperature -40 - 85 °C
Storage Temperature -55 - 125 °C

Note: Ratings used beyond the maximum ratings may cause a reliability degradation of the converter or may
permanently damage the device.

Input Specifications
Parameter Min Typ Max Unit | Notes

Operating Input Voltage 10.8 12 13.2 \%
Input Current (full load) - - 5 A
Input Current (no load) - 80 150 mA
Remote Off Input Current - 10 - mA
I(?rrr)]l;t) Reflected Ripple Current ) 10 20 mA
Use a 1000uF AL-Cap on the input
I(Bﬁijrt)k)Reflected Ripple Current ) 50 80 mA
I’t Inrush Current Transient - - 1 A’s
Turn-on Voltage Threshold - 105 - \%
Turn-off Voltage Threshold - 9.5 - \%

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 8A on system board. Refer to the fuse
manufacture’s datasheet for further information.

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

Output Specifications
Parameter Min Typ Max Unit Notes

Output Voltage Set Point -2 - 2 % Vo,set | Vin=12V, lout=half load
Load Regulation - - 1 % Vo,set
Line Regulation - - 1 % Vo,set
Regulation Over Temperature o
(-40deg.C-85deg.C) - - L % Vo,set
Ripple and Noise (pk-pk)
Vo=1.23V - 30 - mV
Vo=2.5V - 30 - mvV
Vo=3.3V - 30 - mvV
Vo=-12V - 40 - mV 0-20MHz BW, minimum extra
Ripple and Noise (rms) output ceramic caps on output
Vo=1.23V - 5 - mV
Vo=2.5V - 5 - mV
Vo=3.3V - 5 - mV
Vo=-12V - 8 - mV
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NON-ISOLATED DC/DC CONVERTERS
10.8 Vdc - 13.2 vdc Input, 1.23,2.5, 3.3,-12Vdc/6,1.5,1.5,2 A

Sep. 22, 2009

Output Specifications (continued

Bel Power, Inc., a subsidiary of Bel Fuse, Inc.

Parameter
Output Current Range
Vo=1.23V 0 - 6 A
Vo=2.5V 0 - 15 A
Vo=3.3V 0 - 15 A
Vo=-12V 0 - 2 A
Output DC Current Limit* - 150 - %lout
Short Circuit Surge Transient - 1 3 A’s
Turn on Time - 8 12 mS
Overshoot at Turn on - - 5 %
Output Capacitance
Vo=1.23V 330 - 560 uF
Vo=2.5V 220 - 470 uF
V0=3.3V 80 - 220 uF
Vo=-12V 22 - 100 uF
Transient Response
AV Overshoot - 50 100 mv
50%~75% - -
of Max Load | Settling Time Vo= - - 150 us
AV Overshoot | 1.23V . 50 100 mv
75%~50% - -
of Max Load | Settling Time - - 150 us
AV Overshoot - 50 100 mv
50%~75% - -
of Max Load | Settling Time | vo= - - 150 us
OAVOO Overshoot 2.5V - 50 100 mv
75%~50% S P
of M;x Loaod Settling Time - - 150 S di/dt=0.5A/us, Vin=12.0Vdc,
AV o hoot =0 100 v Ta=25°C,minimum extra output
vershoo - m :
50%~75% : _ ceramic caps on output
of Max Load | Settling Time | o= - - 150 us
AV Overshoot | 3:3V - 50 100 mv
75%~50% - -
of Max Load | Settling Time - - 150 us
AV Overshoot - 200 400 mv
50%~75% ——
of Max Load | Settling Time | o= - - 150 us
AV Overshoot -12v - 200 400 mv
75%~50% - -
of Max Load | Settling Time - - 150 us

Notes: 1. All outputs is shutdown latched when 3.3V, 2.5V, 1.23V output happen overload. Hiccup mode is
active during -12V output overload but 3.3V, 2.5V and 1.23V don’t be affected operating.
2. All specifications are typical at nominal input, full load at 25°C unless otherwise stated.
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NON-ISOLATED DC/DC CONVERTERS
10.8 Vdc - 13.2 vdc Input, 1.23,2.5, 3.3,-12Vdc/6,1.5,1.5,2 A

Sep. 22, 2009 Bel Power, Inc. , a subsidiary of Bel Fuse, Inc.
General Specifications

Efficiency - 91 - % | Vin=12.0V, full load

Switching Frequency - 300 - kHz

Weight - 14 - g

Calculated Per Bell Core SR-332
FIT TBD - (lo=80%load, Ta = 25 °C,
FIT=10°MTBF)

Dimensions
Inches (L x W x H) 1.77 x 0.90 x 0.49 -
Millimeters (L x W x H) 45.00 x 22.86 x 12.39

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

Efficiency Data

SRXA-40AQ1L
- 'S

90. 0% =

85.0%
gc>>‘ ——10. 8V
g —a— 12V
£ 80.0% 13. 2V
[<5)

75.0% Y

70. 0%

10% load 25% load 50% load 75% load full load
OUtpUt current
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NON-ISOLATED DC/DC CONVERTERS
10.8 Vdc - 13.2 Vdc Input, 1.23,2.5,3.3,-12Vdc/6,1.5,1.5 2A
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Thermal Derating Curves

Forcec Alrflow Direction Forced Airflow Direction

+343 &J#
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[ ]
TOP VIEW BOTTOM VIEW

The thermal reference point is shown above. For reliable operation this temperature should not exceed 110°C.
The output power of the module should not exceed the rated power for the module.
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AMBIENT TEMPERATURE, Ta('C)
Output Current vs. Local Ambient
Temperature and Air Velocity

Derating curve under normal input

Maximum junction temperature of semiconductors derated to 120 degree C.
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Ripple and Noise Waveform

Tek stop

g [

Ch1 Pk-Pk
27.0mvy
Ch2 Pk—Pk
15.4mv
Ch3 Pk-Pk
13.6mV
Chd4 Pk—Pk
14.6mv
Ch1_10.0mY~&Ch2_10.0mv~5M 2.004s] A Ch1 S —600MV]
Ch3_10.0mV*E{EEE 10.0mV *vEj 9 jun 2009
50.00% 15:38:01
Transient Response Waveforms
Tek stop f {f ] Tek Stop f ¥ 1
3 7 v 4
Ch1 Max Ch1 Max
6.00mV 34.0mv
ch1 Min ch1 Min
—36.4my —8.80mv
i R " . 1 Ch4 Rise Ch4 Rise
[+ : . . 1 5.437us ————.g
A . v Low signal No valid
amplitude - edge
@ : N : ] charan [ chd Fall
S cherl e
No valid - Low signal
edge | S ] amplitude
20.0mv "4 M _100ps] A Chl /—14.4mV| 20.0mV A5 M 100ps| A_Chl S 12.0mV
Ch4_ 1.00 A 0% 8 Jun 2009 Chd_1.00 A @4 8 Jun 2009
©49.00 % 14:04:38 049.00% | 14:04:50
3.3Vout 50%-75%load 0.5A/us 3.3Vout 75%-50%load 0.5A/us
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Transient Response Waveforms (continued)

Tek stop [ i | | Tek stop [ i ]
v 7 v
u u
H  Cch2Max Y ch2 Max
3.60mv g N 22.0mv
Ch2 Min : ; : 1 ch2min
—25.2mvy . . 3 ] -1.2mv
{' Ch4 Rise : : \ {1 chanrise
6.771ls : : : 1 ———=5
Low signal - s . No valid
amplitude : : - - edge
Cha4 rall : PR ;] Ch4Fall
b : : . 1 ss1ps
E% No valid E> X X 1 ] Low signal
edge 1 amplitude
20.0mVA&M _200us| A Ch2 —14.0mV) 20.0mVARM 200us| A Ch2 £ 12.4mV)
Ch4_500mA ¢ g Jun 2009 Chd__500mAQ 8 Jun 2009
49.00% 14:10:06 W49.00% 14:10:12
2.5Vout 50%-75%load 0.5A/us 2.5Vout 75%-50%load 0.5A/us
Tek Stop f ¥ ] | Tek stop [ i 1 |
7 v ; T - : ;
. : W : 3 : u
Ch3 Max Ch3 Max
7.20mv 39.2mv
ch3 Min - : : : ch3 Min
—-39.2mv 3 . . . —8.80mv
3 ; ch4 Rise . " : : ch4 Rise
] 7.5714s . : \ : : 0
Low signal o o No valid
amplitude edge
- Ch4 Fall Ch4 Fall
b 3 : : . 6.6864s
[a No valid [EX: : : : Low signal
. S . e edge 3 ; . ; amplitfude
M _100us] A Ch3 L 8.00m M _100ps| A Ch3 7 18.0m
20.0mVA&{Chd 2,00 A 08 g Jun 2009 20.0mVA&Chd_ 2.00 A Q8| gJun 2009
349.00% 14:15:56 W49.00% 14:16:02
1.23Vout 50%-75%load 0.5A/us 1.23Vout 75%-50%load 0.5A/us
Tek Stop [ i} 1 | Tek Prevu [ ii ] J
. : v 3 : u
F
Ch3 Max Ch3 Max
80.0mv 166my
ch2 Min - i i pb i chz Min
-174my —70.0mv
Cha Rise - Cha Rise
———.5 . : : ; : : 7.65714S
No valid Low signal
edge amplitude
Ch4 Fall S charall
8.457u8 4 : : - : : s
Low signal 1 X X ; X X No valid
@ T T S eii..]| amplitude 3 . . : _ edge
M 100us| A Ch3 \—82.0mV B M_100us| A Ch3 £ 78.0mv
100myY VE/Ch4  500maA QF g Jun 2009 100mVY “&/Ch4_ S500mA 8| 8 Jun 2008
49.00 % 14:20:51 W49.00 % 14:21:00
-12Vout 50%-75%load 0.5A/us -12Vout 75%-50%load 0.5A/us
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Vdc Input,

NON-ISOLATED DC/DC CONVERTERS
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Sep. 22, 2009

Startup & Shutdown

Rise time
Tek Run —H—] | Trig?
: 1] :
Ch1 Rise
2.341ms
ik Ch2 Rise
// 2.937ms
P
B
Ch3 Rise
2.864ms
Ch4 Fall
1.211ms
Ch1_T1.00V_WChZ 1.00V &MZ.00ms A Chl 7 1.84
ch3_1.00v &EE 5.00v & 3 Jun 2009
W 50.00% 13:36:07

Startup time

Tek Run [ ; i 1 | Trig?
; A i
..... I
Lo : Hch3achivrs
..... . //ﬂ--——rvﬁﬁ-wr 5.857ms
Z: '4/ Ch3-Ch2r-
7.353ms
{chzschars
7.465ms
9. .....

Ch1_1.00V_ &Ch2_1.00V

Startup from on/off

049.40%

MZ2.00ms A Chi 7 1.60V
5.00V_&cCh4_1.00V &

8Jun 2009
13:49:31

Ch1,Ch2,Ch4: 1.23Vout,2.5Vout,3.3Vout

CHS: on/off contrel

ler

Vin=12V, full load output

Shutdown

Tek Run  — a—] | Trig?
o
T y \\
D \
@.. . . \
a
Th .1.'00'0 E'wch.z T.00 v AW 40.0us.| A OhT v .2'.20'

Ch3_s00mv & 5.00v &

0+¥ 76.000015

Ch1 Min
—60.0mv

Ch2 Min
—20.0mv

Ch3 Min
—70.0mVv

Ch4 Max
200mv

8Jun 2009
15:28:19

Bel Power, Inc., a subsidiary of Bel Fuse, Inc.

Test Condition:
Vin=12V, full load output

Tek Run e —  — | Trig?
: : U :
: S Jch3schanas
: S 1 4.261ms
:\\_
[EX
M2.00ms A Chd % —4.50 V

Ch3_5.00v @ 5.00v &

W49.40% 1§:15u7.?23009
Startup from on/off
Ch4: -12Vout
Cha3: on/off contreller
Vin=12V, full load output

Test Condition:
Vin=12V, full load output
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NON-ISOLATED DC/DC CONVERTERS

10.8 Vdc - 13.2 vdc Input, 1.23,2.5, 3.3,-12Vdc/6,1.5,1.5,2 A
Sep. 22, 2009 Bel Power, Inc. , a subsidiary of Bel Fuse, Inc.
Remote On/Off
Parameter Min Typ Notes
Signal Low (Unit On) ) -0.3 - . )
- - - Active Low - The remote on/off pin open, Unit off.
Signal High (Unit Off) 2.5 - Vin \%
Current Sink 0 - 1 mA
Recommended remote on/off circuit for active low
— Vin+ — Vin+

% On/off
Vin-

Control with open collector/drain circuit

— Vin+

On/off

Vin-

Control with logic circuit

Input Under-voltage Lockout

>

Under-voltage L ockout

Input Current

On/off
5{
Vin-

Control with photocoupler circuit

— Vin+
[ On/off
Vin-

Permanently on

— Voltage Falling

— — — \Voltage Rising

V1=9.5V
V2=10.5V

V1

< e ———

N

-
Input Voltage (V)
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NON-ISOLATED DC/DC CONVERTERS
10.8 Vdc - 13.2 Vdc Input, 1.23,2.5,3.3,-12Vdc/6,1.5,1.5 2A
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Power Sequence

A |
Vin>=10.8V
| T3F 3.3Vout
|
| T2F 2.5Vout
: T1E 1.2Vout
0 | T4S >
| T3S T2S T1S
 § |
| TAF -12Vout
. On/off Signal
high
low 6 >

T1F-T0<12mS

T4F-TO<5mS

T1S-T3S<10mS

Max(T3F,T2F, T1F)-T3S<10mS
Max[(T3F-T3S),(T2F-T2S),(T1F-T1S)]<5mS
Min[3.3V/(T3F-T3S),2.5V/(T2F-T2S),1.2V/(T1F-T1S),]<100mV/us
3.3Vout(t)>2.5Vout(t)>1.2Vout(t),when t>T3S
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Fundamental Circuit Diagram

Vin+ 3.3Vout
© T 1£71 g T ©
I —— s T
- < 2.5Vout
147 | e j_ 7 ©
On/off j q T
(&, —1 Controller 1 LoVout
- . ou
1T | b j_ VAN
— |ﬁl T
Y L
7
3 'r_l -12Vout
18071 ? Y, O
[ 5 | il
T 7T Controller T T
GND GND
S | ¢ ')

4k Capacitor

—~WW—  Resistor
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Layout of components on bottom side
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Mechanical Outline

Bel Power, Inc., a subsidiary of Bel Fuse, Inc.

2 -
S [
— — NN
2 39
0.43 [12.39] 5 S oo
1.77 [45.00 0.118 [3.00
0 o B I B i i Ry
X o “ e INE
Lo BEg | R B
S gas ® 3 ik
° o 3 eeg o0 ]D# fa E
= ] e N o
t L § = é 2[4 g1s0 [381]
TOP VIEW 0.138 [3.50] — =g N 1.536 [39.01]
2 rn 2
UNIT: INCH [rmm] @ AR BOTTOM VIEW
@]
[N ~
R L 9 1
22 RECOMMENDED PAD LAYOUT S5 7= o
© " = 1.536 [39.01] LR S
cel 0.138 [3.51] Sl / /
o LR .
g (e SO
3 TOP VIEW g3
“ —
Y
[ *4{ 2 7 >7 r
o« CUSTOMER PCB 50 BOTTOM VIEW
g O 3 4 Pin Function ‘ Pin Function
1 @CP S 1 vin 6 GND
0.15 [3.81] J L 2 ON/OFF 7 1.23Vout
1.812 [46.02] 3 GND 8 2.5Vout
4 -12Vout 9 3.3Vout
PAD SIZE: @0.12 [3.0] TYP.9 = T onb

Note: This module is recommended and compatible with Pb-Free Reflow Soldering and must be soldered
using a reflow profile with a peak temperature of no more than 260 °C for less than 5 seconds.

Note:
1) All Pins: Material - Copper Alloy;

Finish — 3 micro inches minimum Gold over 50 micro inches minimum Nickel plate.

2) Undimensioned components are shown for visual reference only.
3) All dimensions in inches (mm); Tolerances: x.xx +/-0.02 in. (X.x +/-0.5mm) x.xxx +/-0.010 in. (X.xx +/-0.25mm).
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Revision History

Bel Power, Inc., a subsidiary of Bel Fuse, Inc.

Date Revision Changes Detail Approval
2009-04-16 A First release HL Lu
2009-07-20 B 1. Input specs: Update no load current and remote off current, ripple HL Lu

current (pk-pk), turn on/off voltage; 2. Output specs: Update load/line
regulation, ripple and noise, transient response, turn on time, output
cap, weight, add note for OCP; 3. Add efficiency curve, thermal
derating, NR, TR, startup & shutdown; 4. Update remote on/off, UVLO,
SEQ, MD
2009-09-22 C 1. Modify output voltage HL Lu
2. Update efficiency data and MD
3. Add SCH and Layout

RoHS Compliance

Complies with the European Directive 2002/95/EC, calling for the elimination of lead and
other hazardous substances from electronic products.

2002/95/EC

©2009 Bel Fuse Inc. Specifications subject to change without notice. 092209

CORPORATE

Bel Fuse Inc.

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

14
FAR EAST EUROPE
Bel Fuse Ltd. Bel Fuse Europe Ltd.
8F/ 8 Luk Hop Street Preston Technology Management Centre
San Po Kong Marsh Lane, Suite G7, Preston
Kowloon, Hong Kong Lancashire, PR1 8UD, U.K.
Tel 852-2328-5515 Tel 44-1772-556601
Fax 852-2352-3706 Fax 44-1772-888366
www.belfuse.com www.belfuse.com




