SRBC-30EXAL

Non-lsolated DC-DC Converter

The Bel SRBC-30EXAL is part of the non-isolated dc/dc converter
power module series. The modules use a SMT package. These
converters are available in a range of output voltages from 0.8 VDC
to 3.63 VDC or 1.4 VDC over a wide range of input voltage (Vin =6 -
14 VDC).

The Bel SRBC-30EXAL has a sequencing feature that enables
designers to implement various types of output voltage sequencing
when powering.

Key Features & Benefits

o 6 - 14 VDC Input

° 0.8-3.63VDC or 1.4 VDC @ 25 A or 30 A Output
o SMD POL

° Fixed Frequency

° Non-Isolated

o High Efficiency

o Wide Trim

. Low Cost

° Flexible Output Voltage Sequencing

. Under-Voltage Lockout (UVLO)

o OCP/SCP

° Over Temperature Shutdown

. Parallel Operation with Active Current Sharing (Option)
o Remote On/Off

o Remote Sense

° Industrial Temperature Range

o Approved to UL/CSA 62368-1

° Approved to IEC/EN 62368-1
R@HS Class Il, Category 2, Isolated DC/DC Converter (refer to IPC-9592B)

Applications

° Networking
° Computers and Peripherals
° Telecommunications
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2 SRBC-30EXAL

1. MODEL SELECTION

MAX. OUTPUT  MAX. OUTPUT TYPICAL
DAL e CURRENT POWER EFFICIENCY

SRBC-30E2AL 0.8<Vo< 25V 30 A 75 W 87%

SRBC-30E3AL 6-14V

SRBC-30E5AL 25<Vo <363V 25 A 90O W 92%

SRBC-30E6AL 0.8-14V 6-14V 30A 42w 86%

NOTE: Add “G” suffix at the end of the model number to indicate tray packaging
And “H” suffix at the end of the model number to indicate Tray packaging and RoHS compliant without requiring exemption 7c-IIl.
Add “S” suffix at the end of the model number to indicate Tape and Reel packaging and RoHS compliant without requiring exemption 7c-lIl.

PART NUMBER EXPLANATION

S R BC - 30 E xA L y
Mounting RoHS Series Output Input . )
Type Status Name Current Range Output Voltage Active Logic Package Type

G - Tray package

S - Tape and Reel package
Surface Bobcat 2/3/5A: 0.8 - 3.63 V ; and RoHS compliant without
Mount ) Series SOA  6-14V Ten08-1.4V Active Low  requiring exemption 7c-Il
H - Tray package and
RoHS compliant without

requiring exemption 7c-lll
NOTE: SRBC-30E3AL without share and H GND pins. SRBC-30E5AL without share pin.

2. ABSOLUTE MAXIMUM RATINGS

PARAMETER DESCRIPTION MIN TYP MAX UNITS
Input Voltage -0.3 - 15 \Y
Output Enable Terminal Voltage -0.3 - 15 \Y
Ambient Temperature -40 - 85 °C
Storage Temperature -55 - 125 °C
Altitude - - 2000 m

NOTE: Ratings used beyond the maximum ratings may cause a reliability degradation of the converter or may permanently damage the
device.
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3. INPUT SPECIFICATIONS

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

PARAMETER DESCRIPTION MIN TYP MAX UNIT
Input Voltage 6 12 14 Vv
Input Current (full load) Except SRBC-30E6AL - - 26 A
Input Current (full load) For SRBC-30E6AL - - 8.3 A
Input Current (no load) - 150 300 mA
Remote Off Input Current - 2 - mA
Input Reflected Ripple Current (pk-pk) With simulated source impedance of 1000 nH, - 100 - mA
5 Hz to 20 MHz, and use a 220 pyF/25 V AL-
Input Reflected Ripple Current (rms) Cap, 270 uF/16 V Osc-Cap and 2 x 22 pF/ - 40 - mA
25V ceramic
It Inrush Current Transient - - 1 A’%s
Turn-on Voltage Threshold - 5.0 - \Y
Turn-off Voltage Threshold - 4.6 - Vv

CAUTION: 1 This power module is not internally fused. An input line fuse must always be used.
2. All specifications are typical at nominal input, full load at 25 °C unless otherwise stated.

4. OUTPUT SPECIFICATIONS

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

PARAMETER DESCRIPTION MIN TYP MAX UNIT

Output Voltage Set Point Vin =12V, lo = half load -15 - 1.5 %Vo,set
Load Regulation - - 0.4 %Vo,set
Line Regulation - - 0.3 %Vo,set

Regulation Over Temperature

- - 0,
(-40 °C to +85 °C) 0.8 %Vo,set

0.8<Vo< 25V 0 - 30 A
Output Current Except SRBC-30E6AL
25<Vo <3.63V 0 - 25 A
Output Current For SRBC-30E6AL 0 - 30 A
Current Limit Threshold 105 140 - % lo
Short Circuit Surge Transient - 1 3 A’%s
Output Ripple and Noise (pk-pk] - 50 100 mV
P .pp . (ph-pl) 0-20 MHz BW
Output Ripple and Noise (rms) - 30 60 mV
Turn on Time - 10 20 ms
Overshoot at Turn on - - 3 %Vo,set
Output Capacitance ESR > 0.01 ohm max 242 - 10000 uF
Transient Response
AV 50%~100% of Max
Lo - 150 - mV
Settling Time Vo=33VorVo=14Vfor i - 25 - Hs
AV 100%~50% of Max SRBC-60E1AL CleIi= T A U =12 )
= 50 - mV
Load
Settling Time = 25 = us
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5. GENERAL SPECIFICATIONS

PARAMETER DESCRIPTION MIN TYP MAX UNIT
Vo=33V - 92 - %
- _ Measured at Vin = 12 V, full load, except _
Efficiency Vo=18V SRBC-30E6AL 87 %
Vo=0.8V - 77 - %
Efficins Vo=1.4V Measured at Vin = 12 V, full load, for - 86 - %
Y Vo=08V SRBC-30E6AL : 80 : %
Switching Frequency - 300 - kHz
MTBF - 3,289,732 - hours
Remote Sense Compensation - - 0.5 \Y
Over Temperature Protection = 125 = °C
Output Trim Range (Wide Trim) Except SRBC-30E6AL 0.8 - 3.63 \Y
Output Trim Range (Wide Trim) For SRBC-30E6AL 0.8 - 14 \Y
Weight - 6.5 - g
1.30 x 0.53 x 0.358 inch
Dimensions (L x W x H)
33.02 x 13.46 x 9.10 mm
6. CONTROL SPECIFICATIONS
PARAMETER DESCRIPTION MIN TYP MAX UNIT
Remote On/Off
Signal Low (Unit On) -0.3 - 1.2 \Y
Signal High (Unit Off) 3 - Vin, max V
Voltage Sequencing
SsuEEE Beky Tie Delay from Vin min to application of voltage 10 _ _ -
a 9 Y on SEQ pin
Sequencing Slew Rate Capability - - 2 V/ms
Forced Load Share Accuracy - 10 - %lo
Number of Units in Parallel - - 5
: Power-Up Vin min to Vin max; lo min to lo max; - 100 200 mvV
Tracking Accuracy
Power-Down Vseq < Vo - 200 400 mv
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7. EFFICIENCY DATA
Except SRBC-30E6AL

Efficiency Curve
90%
E /\
85% F
45/ l/'\\\ ——6V
& 80% F -
2 750 | M— iix
8 0 F
R 2
70% [
65%
60%
3 7.5 15 225 30
Output Current (A)
Figure 1. Efficiency data@ Vo = 0.8 V
Efficiency Curve
95%
E /—\
90% F
45/ //\ ——6V
g 85% g =12V
'S 80% & 14V
= r
o750
70% F
65% E n 1 n 1 n 1
3 7.5 15 225 30
Output Current (A)
Figure 2. Efficiency data@ Vo = 1.8V
Efficiency Curve
100%
95% F -
; . - ” ——6V
P 0,
§ 90% F // -—a—12V
E’ 85% | 14V
) /
75% E
70% . ! . : . t
25 6.25 125 18.75 25
Output Current (A)
Figure 3. Efficiency data@ Vo = 3.3 V
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For SRBC-30E6GAL

SRBC-30EXAL

e

Efficiency Curve
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Figure 4. Efficiency data@ Vo = 0.8 V
Efficiency Curve
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Figure 5. Efficiency data@ Vo = 1.4V
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8. OUTPUT TRIM EQUATIONS

Trim Resistor Calculate
Equation for calculating the trim resistor (in Q) given the desired output voltage (Vo) is shown below. The Trim Up resistor should
be connected between the Trim pin and Ground.

Vout p—— 200&OOC
1800
1600
1400
1200
Rtrimup(Vadj_up)1000
o 800

Sense f——

trim
%Rtrim
GND

Module

Trim resistor value,Rtrim_up(Rohm)

600 <
Figure 6. Trim circuit-1 400 T~
200 e
09
] 1200 08 127 174 221 268 315 362 409 456 503 55
R trim = —_— — 100 08 Vadi 55
J_p
Vo - 0.8 Adjusted output voltage Vo, adj(V)
Note: Vo is the desired output voltage Figure 7. Trim curve-1

Rtrim is the required resistance between TRIM and GND

Trim Voltage Calculate
Equation for calculating the trim voltage given the desired output voltage (Vo) is shown below.

Vout —— 0&s
0.8
Sense———
Module & 4
trim + E
@ vtrim T
GND g
=
g 065
&
Figure 8. Trim circuit-2
0.4
0.55

Vtrlm=0853-0067*V0 [V] s 1 L5 2 25 3 35

08 Adpusted Output Voltage Vo_req (V) 36

Note: Vo /s the desired output voltage Figure 9. Trim curve-2
Vtrim is the required resistance between TRIM and GND
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9. RIPPLE AND NOISE WAVEFORMS
Except SRBC-30E6AL

Tek stop f

1]

Ch1 Pk-Pk
30.0mv

M A\ fﬂm\ MM* ch1 RMS
B4 . B

20.0mvAE M T.001s] A ChT 7 3.60m¥

7Sep 2006
049.80 % 16:40:38

Figure 10. Rjpple and noise at 0.8 VDC/30 A output

Tek Stop E

SRBC-30EXAL

Tek stop F ¥ ]

g

: Ch1 Pk-Pk

' 52.0mv
5 P . S, A Lo ch RMS
AP L P W e 1 ey
S0.0mY A M T.004s] A Chl 7 §.00mY|

8 sep_2006
T 49.80 % 16:2

Figure 11. Rjpple and noise at 1.8 VDC/30 A output

i A TH

Ch1 Pk-Pk
61.0mv

AAA/\AN/‘\AAAACMMS

VAVAVAVAVAVEVIAVAVEVA VA It

HATTRD

M Z.001s] A Chi 7 9.00mv

49.80 %

75ep 2006
08:45:40

Figure 12. Rjpple and noise at 3.3 VDC/25 A output

Note: Ripple and noise at full load, 12 VDC input, with a 22 pF ceramic cap and a 220 pF Tantalum cap at the output, and

Ta =25 °C.
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For SRBC-30E6AL

Tek stop [ {i ]
3 : 5 :
ch1 Pk-PK
41.0mv
WA NV AP AW J‘\A/\ M\; o
WVWV“-TVWVWV 3.83mV
S0.0mviH M 20015 A ChT 7 4.00mv
16 Mar 2007
-~ —80.0000ns 13:43:33

Figure 13. Ripple and noise at 0.8 VDC/30 A output

Tek Stop.

S

Ch1 Pk—Pk
53.0mv

1"\/\/‘\/\"\-: f\‘/\f\/\n’ ch1 RMS
VVVVV VVVUV

14.0mvy
50.0mMV"wA| M2.00us] A Chl & 0.00V
15 Mar 2007
O+ —§0.0000ns 11:32:16

Figure 14. Rjpple and noise at 1.4 VDC/30 A output

Note: Ripple and noise at full load, 12 VDC input, with a 22 pF ceramic cap and a 220 pF Tantalum cap at the output, and
Ta = 25°C.
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10. TRANSIENT RESPONSE WAVEFORMS

Except SRBC-30E6AL
Tek stop i ] Tek stop if ]
; v : v
1]
: : Im +« chimax : : i : g ' chi Max
. NP . X . BB el o . . AN . R 18.0mv € I " 39.0mv
Ch1 Min Ch1 Min
—-49.0mv =30.0mv
/ Ch4 Rise Ch4 Rise
J 21.03ps -
No valid
edge
Ch4 Fall Ch4 Fall
.5 19.67us
[ No valid e
i i edge ; . . .
50.0mV A M40.0u4s] A Chl S-31.0mV| 50.0mV v&] M40.0us] A Chl 5 25.0mV|
Ch4__10.0 A Q8 7 Sep 2006 Ch4__10.0 A Q8 7 Sep 2006
i 50.20 % 14:15:33 W50.20 % 14:15:45

Figure 15. Vout = 0.8 V, 50%-100% Load Transients

SRBC-30EXAL

Figure 16. Vout = 0.8 V, 100%-50% Load Transients

Tek Stop i 1 Tek Stop {f ]
T v ; W
1]
I +
Ch1 Max Ch1 Max
24.0mv 13 il L | BE  63.0mv
1
Ch1 Min Ch1 Min
-90.0mv =37.0mv
/ Ch4 Rise kY Ch4 Rise
y 16.26us \ ——.
N L No valid
edge
Ch4 Fall Ch4 Fall
EX s B £.5074s
No valid
. R N PPN Y R edge SR PP PP . N P P
50.0mv v M40.0us] A Ch1l F—55.0mV] 50.0mV A M40.0s| A Chl /£ 43.0mV
Ch4__10.0 A Q8f 8 Sep 2006 Ch4__10.0 A @8 8 Sep 2006
8 50.20 % 16:21:57 W50.20 % 10:45:37

Figure 17. Vout = 1.8 V, 50%-100% Load Transients
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Figure 18. Vout = 1.8 V, 100%-50% Load Transients
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Tek Stop [ i 1
. . i
: y
oM |
|
I
|
|‘\
[
EX
50.0mvAt T W40.0us A Chl J—38.0m
Cha_ 10.0 A 038
50.20 %

Ch1 Max
30.0mv

Ch1 Min
—-107mv

Ch4 Rise
15.46s
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No valid
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Figure 19. Vout = 3.3 V, 50%-100% Load Transients
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. i =11
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p} | iy | | [ L R
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—42.0mv

Ch4 Rise

No valid
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B> X X i X X 15.90us
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50.20 % 11:49:36

Figure 20. Vout = 3.3 V, 100%-50% Load Transients
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For SRBC-30E6AL
Tek stop [ i 1 Tek Stop L i ]
1] u
Ch1 Max Ch1 Max
18.0mv 39.0mv
Ch1 Min Ch1 Min
—49.0mv —-30.0mv
/ Ch4 Rise Ch4 Rise
y; 21.03Ms gy
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edge
. Chd Fall Chd Fall
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@ No valid 2
edge '
50.0MVy 75| M40.0us] A Chl /-31.0m 50.0mV i M40.04s] A Chl 7 25.0mV
Chd 10.0AQ 7 Sep 2006 Chd 10.0AQ 7 Sep 2006
3 50.20% 14:15:33 W50.20% 14:15:45

Figure 21. Vout = 0.8 V, 50%-100% Load Transients

Figure 22. Vout = 0.8 V, 100%-50% Load Transients

Tek Stop [ i 1 Tek Stop [ i ]
1]
i +
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24.0mv 12! ] I | | i 63.0mv
|
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Figure 23. Vout = 1.4V, 50%-100% Load Transients
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Figure 24. Vout = 1.4V, 100%-50% Load Transients
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11. THERMAL DERATING CURVES
Except SRBC-30E6AL
DERATING CURVE
100LFM
TOP VIEW . oFu
300LFM
g 2%
=
= 204
)
T E s
IS NATURAL
m — ] 107 CONVECTION
— — 45
= =0 |
L -] — =
O O T T T T T T T T 1
f 0 10 20 30 40 50 60 70 85
) ) ) AMBIENT TEMPERATURE, Ta("C)
Forced Airflow Direction Output Current vs. Local Ambient
Temperature and Air Velocity
Figure 25. Airflow direction Figure 26. Thermal derating curve
Vin=12V, Vo=08V
DERATING CURVE DERATING CURVE
100LFM 100LFM
30 200LFM 25 200LFM
300LFM 300LFM
= 25 400LFM g 201 400LFM
= 20 =
g S 15
= 154 =
3 NATURAL S 101 NATURAL
197 CONVECTION CONVECTION
> =
a 54 o 57
S E
© 0 l " i i ' " j 1 O 0 T T T T T T T ™1
o 10 20 30 40 50 60 7O 85 0 10 20 30 40 50 60 70 85
AMBIENT TEMPERATURE, TO(°C> AMBIENT TEMPERATURE, Ta(°C)
Output Current vs. Local Ambient Output Current vs. Local Ambient
Ternperature and Air Velocity Temperature and Air Velocity
Figure 27. Thermal derating curve Figure 28. Thermal derating curve
Vin=12V, Vo=18V Vin=12V, Vo=33V
Note: Maximum junction temperature of semiconductors derated to 120°C.
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For SRBC-30E6AL
TOP VIEW
A N A
JUUl
- — — -
— [ —
— —]
L — —] -]
Forced Airflow Direction
Figure 29. Airflow direction
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Qutput Current vs, Local Ambient Output Current vs. Local Ambient
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Figure 30. Thermal derating curve
Vin=12V, Vo=08V

Figure 31. Thermal derating curve
Vin=12V,Vo=14V

Note: Maximum junction temperature of semiconductors derated to 120°C.

POWER
SOLUTIONS &
PROTECTION

e

tech.support@psbel.com
belfuse.com/power-solutions

a bel group




SRBC-30EXAL 15

12. SOLDERING INFORMATION

The modules are designed to be compatible with reflow soldering process. The suggested Pb-free solder paste is Sn/Ag/Cu(SAC).
The recommended reflow profile using Sn/Ag/Cu solder is shown in the following. Recommended reflow peak temperature is 245°C
while the part can withstand peak temperature of 260°C maximum for 10 seconds. This profile should be used only as a guideline.
Many other factors influence the success of SMT reflow soldering. Since your production environment may differ, please thoroughly
review these guidelines with your process engineers.

304 - - ———— " (— ( — —(—(— — — — — — — — — — — ——

T = T

I T e e N

\
150 4-——————b—————— ——— =\ ——-
|

__ Preheat area J——
60~120 seconds

100 4-—— >~ —— = -

Temperature

Time 25°C to Peak.,8 minutes moax

Reflow Time (Seconds)

Figure 32. Solder information

13. MSL RATING
The SRBC-30EXAL modules have a MSL rating of 2.

14. STORAGE AND HANDLING

The SRBC-30ExXAL modules are designed to be compatible with J-STD-033 Rev:A (Handling, Packing, Shipping and Use of
Moisture /Reflow Sensitive surface Mount devices). Moisture barrier bags (MBB) with desiccant are applied. The recommended
storage environment and handling procedure is detailed in J-STD-033.

15. PRE-BAKING

This component has been designed, handled, and packaged ready for pb-free reflow soldering. If the assembly shop follows J-
STD-033 guidelines, no pre-bake of this component is required before being reflowed to a PCB. However, if the J-STD-033
guidelines are not followed by the assembler, Bel recommends that the modules should be pre-baked @ 120~125°C for a minimum
of 4 hours (preferably 24 hours) before reflow soldering.
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16. MECHANICAL DIMENSIONS
SRBC-30E2AL & SRBC-30E6AL
OUTLINE

©
S,
«©
(@]
S
0.147 5X0.190=0.950 0.107
| |/ g ] pooo mjs
©
I R[] jg — |
[ = = ] [
| LB = 0
1.30
[33.02]
TOP VIEW BOTTOM VIEW

107

MAX

UNIT: INCH [mm]

[9

\ |
uuuuuuou

—

©0.062
[1.57]

0.062
1.57

[

Figure 33. SRBC-30E2AL & SRBC-30E6AL Outline

Note: 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 245 °C.

Notes:
1)  All Pins: Material - Copper Alloy;
Finish —-Gold plated.
2)  Un-dimensioned components are shown for visual reference only.
3) Alldimensions in inch [mm]; Tolerances: x.xx +/-0.02 inch [0.51 mm]; x.xxx +/-0.010 inch [0.25 mm].

POWER
e SOLUTIONS &
PROTECTION tech.support@psbel.com

belfuse.com/power-solutions

a bel group



SRBC-30EXAL

PIN DEFINITIONS
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S0ap
DDDE
[}

BOTTOM VIEW
Figure 34. SRBC-30E2AL & SRBC-30E6AL Pins

PIN FUNCTION PIN FUNCTION
1 On/Off Trim
2 Vin 7 Sense
3 SEQ 8 GND(-H)
4 GND 9 Share
5 Vout 10 GND(-H)

RECOMMENDED PAD LAYOUT

0.107 0.19.0.19Q.0.19Q,0.19Q._0.19 . 0.120
[2.72TT[4.83 4.85][4.83][4.83][4.83] [3.05]
. 56 6 0 o 3
=~ 9 7 6 5 4 3
P B oo
LY 3o ;m Do
o< A L <f
oY 55 10 CUSTOMER PCB L So
— l TOP VIEW
€)1 2 (3 l
+g
o' 0.068 0.027 -2
< - - N
& [ [1.73] [0.69]" | °—
© 1.34
[34.04]

PAD SIZE:
Min, ©0.080” [2.03]
Max. ©0.098” [2.50]
Figure 35. SRBC-30E2AL & SRBC-30E6AL Recommended pad layout
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SRBC-30E3AL
OUTLINE

o
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a 0.120 4X0.190=0.760 (297
| [/ 0] O] o ] P
(e} LOO"
B | TOUT EZ — } <9
1.30 N 0o
[33.02] o

TOP VIEW BOTTOM VIEW

T
E %% %‘j B x UNIT: INCH [mm]
— o=
I R e I e I uuﬁg
80.062 o
[1.57] s2

Figure 36. SRBC-30E3AL Outline

Note: 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 245 °C.

Notes:
4)  All Pins: Material - Copper Alloy;
Finish — Gold plated.
5) Un-dimensioned components are shown for visual reference only.
6) All dimensions in inch [mm]; Tolerances: x.xx +/-0.02 inch [0.51 mm]; x.xxx +/-0.010 inch [0.25 mm].
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PIN DEFINITIONS

BOTTOM VIEW
Figure 37. SRBC-30E3AL Pins
PIN FUNCTION PIN FUNCTION
1 On/Off 6 Trim
2 Vin 7 Sense
3 SEQ 8 NILL
4 GND 9 NILL
5 Vout 10 NILL

RECOMMENDED PAD LAYOUT

_0.287 0.190Q0.19Q.0.19Q.0.19 0.120
[7 54}1[4 8%.8%.83 4.83] [3.05]
T &5 6 6 O 3
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PAD SIZE:

Min. 20.080" [2.03]
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Figure 38. SRBC-30E3AL Recommended pad layout
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Figure 39. SRBC-30E5AL Outline

Note: 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 245 °C

Note:
7)  All Pins: Material - Copper Alloy;
Finish — Gold plated.
8) Un-dimensioned components are shown for visual reference only.
9) All dimensions in inch [mm]; Tolerances: x.xx +/-0.02 inch [0.51 mm]; Xx.xxx +/-0.010 inch [0.25 mm].
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PIN DEFINITIONS

BOTTOM VIEW
Figure 40. SRBC-30E5AL Pins
PIN FUNCTION PIN FUNCTION
1 On/Off 6 Trim
2 Vin 7 Sense
3 SEQ 8 GND(-H)
4 GND 9 NILL
5 Vout 10 GND(-H)
RECOMMENDED PAD LAYOUT
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PAD SIZE:
Min, 90.080” [2.03]
Max., ©0.098" [2.50]
Figure 41. SRBC-30E5AL Recommended pad layout
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17. REVISION HISTORY

DATE REVISION CHANGES DETAIL APPROVAL
2020-07-09 AA Make SRBC-30E2/3/5/6AL to one document. XF.Jiang
2021-07-06 AB Add object ID and thermal test airflow direction. Update safety certificate and XF.Jiang

mechanical outline tolerance.

For more information on these products consult: tech.support@psbel.com

NUCLEAR AND MEDICAL APPLICATIONS - Products are not designed or intended for use as critical components in life support systems,

equipment used in hazardous environments, or nuclear control systems.
TECHNICAL REVISIONS - The appearance of products, including safety agency certifications pictured on labels, may change depending on the

date manufactured. Specifications are subject to change without notice.
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