Non-isolated Buck-Boost Converter SCHMID- /&//

SKUB4836EB(F)-10A(-RS)

Non-isolated Buck-Boost DC-DC converter
Ultra-wide input and regulated single output

FEATURES

Input voltage range: 9 - 60V

Output voltage range: 0 - 60V

Output current range: 0 - 10A

Both output voltage and current are adjustable

High efficiency up to 95%

Input under-voltage protection, output

short-circuit protection, over-temperature protection
Operating ambient temperature range: -40°C to+105°C

® Industry standard 1/8-Brick package and pin-out

Patent Protection RoHS

The products with ulfra wide volfage inpur range of 9-60V, an adjustable oufout voffage range of 0-60V. and an adjustable oufput current
range of 0-10A. They feature efficiency up fo 95%, operatfing ambient femperature of -40C fo +105C, input under-volfage, oufpout short
circuif, over-temperature profection, remote On/Off control, oufput volfage adjustment and oufout current adjustment. They are widely
used in gpplications such as infelligent robotic, communication, battery powered systems and DC-DC distributfed power supply .

Selection Guide

Input Output

Full Load
Cortiication PartNo. @ Nominal | . Cumentlimit Nominal  Current Limit g“;im Efficiency”
' Range) | M ) (Range) ) Foled )
wooy | VPO p. (VDO) Typ. | Mn/yp.
SKUB4E36ES(F)- (oigo ) 65 125 (03_20) 12 0-10 93/95
SKUBABSGEB(F)- (9420 ) 65 125 o 12 0-10 93/95
Note:

(DSKUBA4836EB(F)-10A SKUB4836EBF-10A-RS : Use “F” suffix for heat sink mounting;
(@Exceeding the maximum input voltage may cause permanent damage;
(3Efficiency is measured at nominal input voltage, nominal output voltage and max. output load.

Input Specifications

ltem Operating Conditions Min. Typ. Max. Unit
Input Current (full load/no-load) Nominal input voltage. nominal output voltage - 7895/50 8065/100 mA
Surge Voltage (1sec. max.) -0.7 -- 65 VDC
Start-up Voltage - - 9 VDC
Input Under-voltage Protection 6 7 - VDC
Start-up Time Nominal input voltage. constant resistance load - - 100 ms
Input Filter C filter
Hot Plug Unavailable
Input Reverse Polarity Protection Unavailable
Module on Ctrl pin connected to -Vin or low level (0-0.8VDC)
ch® Module off Cirl open circuit ?]r ggngsggd to TIL high level
Input current when off - 5 15 mA
Input Current Limit Input voltage range 11 12,5 14 A

Note: WThe Ctrl pin voltage is referenced to input -Vin. When Pin of Vset and Iset are floating, there will be voltage and current output after power on. Please

put the Cirl pin in a high impedance state or connect to a high level before the product is powered on.
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Non-isolated Buck-Boost Converter SCHMID- /\//

SKUB4836EB(F)-10A(-RS)

Output Specifications
ltem Operating Conditions Min. Typ. Max. Unit
Constant voltage model, Input voltage range, _
Voltage Accuracy nominal output voltage, 0-100% load £l 23 %
Current Accurac Constant current model, nominal Input volfage. - +5 +8
Y nominal output voltage, 100% load B B
_ Vset setup See Vset function for output voltage adjustment
Output Voltage Adjustment - p
Adjustable range of output voltage 3.37 -- 60 vDC
_ Iset setup See Iset function for output current adjustment
Output Current Adjustment -
Adjustable range of output current 0 - 10 A
- Constant voltage model, nominal input voltage, - - ;
Temperature Coefficient nominal output voltage,100% load +0.03 %/C
Ripple & Noise” 20MH2 .bandW|dfh, cons’fan'r voltage model| 100 300 mVp-p
nominal input voltage, nominal output voltage,
Over-temperature Protection® Max. Case Temperature - 120 - C
Output Current Limit Input voltage range 10.5 12,5 14,5 A
Short-circuit Protection Input voltage range Constant current output, continuous, self-recovery
Note:

OThe “Tip and barrel” method is used for ripple and noise test, please refer to Fig. 6. and DC-DC Converter Application Notes for specific information;
@The product can work in constant current mode when the output voltage at 0-3.3V;
(®Over-temperature protection is in the form of product output shutdown.

General Specificationsc

ltem Operating Conditions Min. Typ. Max. Unit
Input/output-case. Electric Strength Test for 1

Isolation minute with a leakage current of TmA max 1500 B B VvbC

Operating Temperature See temperature derating curves -40 - +105 ©

Storage Temperature -55 -- +125

Storage Humidity Non-condensing 5 -- 95 %RH

Pin Soldering Resistance Wave-soldering. 10 seconds -- - +260 D

Temperature Soldering spot is 1.5mm away from case for 10 _ _ +300 C
seconds

Pollution Level PD 3

Shock And Vibration IEC/EN61373 - Category 1, Grade B

Switching Frequency - 160 - KHz

Altitude Altitude: <2000m, atmospheric pressure: 80~

110KPa
MTBF MIL-HDBK-217F@25°C 500 - - K hours
Safety Feature Product design reference UL/EN62368 standards

Mechanical Specifications

Case Material Aluminum alloy
SKUB4836EB-10A(-RS) 60.80 x 25.00 X 12.70 mm
Dimension
SKUB4836EBF-10A(-RS) 60.80 x 36.83 x 12.70 mm
SKUB4836EB-10A(-RS) 53.0g(yp.)
Weight
SKUB4836EBF-10A(-RS) 58.2g(Typ.)
Cooling Method Free air convection (20LFM)
Electromagnetic Compatibility (EMC)
Emissions CE CISPR32/EN55032  CLASS A (see Fig. 7 for recommended circuit)
RE CISPR32/EN55032  CLASS A (see Fig. 7 for recommended circuit)
ESD IEC/EN61000-4-2 Contact +6KV/Air 8KV perf.Criteria B
Immunity RS IEC/EN61000-4-3 10V/m perf.Criteria A
EFT IEC/EN61000-4-4  +2KV (see Fig. 7 for recommended circuit) perf.Criteria A

Schmid Multitech GmbH  Weinbergstrae 60b, 93105 Tegernheim - Germany ~ Www.schmid-m.com
The Copyright and authority for the interpretation of the products are reserved by SCHMID-M. Specifications subject to change without notice.



Non-isolated Buck-Boost Converter
SKUB4836EB(F)-10A(-RS)

SCHMID- |

Surge IEC/EN61000-4-5 line to line +2KV (see Fig. 7 for recommended circuit) perf.Criteria B

Immunity

Cs IEC/EN61000-4-6 10 Vrm.s

perf.Criteria A

Typical Performance Curves
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Non-isolated Buck-Boost Converter SCHMID- /k//

SKUB4836EB (F)-10A(-RS)

Vset Function for Output Voltage Adjustment

1. SKUB4836EB(F)-10A The Vset pin is connected to the external voltage Vf for adjustment:

Vset pin voltage VS Output voltage
70

60

S 50
(]
g 4
E 30
a
5 20
0
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0 ~
0 02040608 1 12141618 2 2224 25
Vset pin voltage (V)
v Calculation formula of output voltage adjustment:
+Vo
ot Vo = 60.9-25.9V;
Vf +
Vset T = cou LOAD Notes:
Imon 1. Adjustable range of output voltage: 3.3-60V;
ov 2. Vfis the externally supplied voltage which range from 0V to 2.5V. The Vf
Fig. 1 voltage is referenced to oufput OV;

3. Vset pin must not be opened.
2. SKUB4836EB(F)-10A-RS The Vset pin is connected to the external resistance for adjustment:

+Vo
Iset Calculation formula of output voltage adjustment:

+
Vset ¢ E3 Cout LOAD 85.82R + 252-3
mon up: VO = 1.207 + ue
| i]R“" 294R
ov

85.82R gown

down: \/o =1.207 +

o 209+ 2.94R gour
et Raown | 1. Notes:

Vset 4 I Cout LOAD .

1. Adjustable range of output voltage: 3.3-60V;
2. When the Vset pin is open, the output voltage of the product is 30V;
3. Rup and Rdown are external resistance, in k Q.

Imon

ov

Fig. 2
Iset Function for Output Current Adjustment
1. SKUB4836EB(F)-10A : The Isef pin is connected fo the external voltage Vf for adjustment:

Iset pin voltage VS Output curent

ICutput cument (A)

-

0 >z
0 02040608 1 12141618 2 222425

Iset pin voltage (V)
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Non-isolated Buck-Boost Converter
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SCHMID- |/

+Vo

lset ¢

Vset

Imon

ov

Vf

!

= Cout

LOAD

Fig. 3

Calculation formula of output current adjustment:
lo=5V;-0.3
Notes:

1. Adjustable range of output current: 0-10A;

2. Vfis the externally supplied voltage which range from 0V to 2.5V. The Vf
voltage is referenced to output OV:

3. Iset pin must not be opened.

2. SKUB4836EB(F)-10A-RS The Iset pin is connected to the external resistance for adjustment:
(1) When the maximum output current is set between 0-10A:

+Vo
Iset
Vset

Imon

oV

\%i
R

R2

= Cout

I

LOAD

Fig. 4

Recommended Parameter Setting:

1. VfisbV;

2. R1is 10kQ.

Calculation formula of output current adjustment:
lo=11.925 - o ar0 P2
o~ n ) 10.59R,+88.79

Notes:

1. Adjustable range of output current: 0-10A;

2. When using external resistance to adjust Iset current, external auxiliary
power supply and regulating resistance are needed. Please ensure that the
external resistance meets the power and withstand voltage requirements;

3. R2 is external resistance, in k @ . When R2 value range is 0-10k @ , it can meet
the requirements of output current regulation range;

4, When the Iset pin is opened, the output current <7A.

(2) When the maximum oufput current is set between 5-10A:

+Vo
Iset
Vset

Imon

oV

The Output Current Detection Imon

R2

= Cout

N

LOAD

Fig. 5

Imon pln voltage(V)

Calculation formula of output current adjustment:

| 1209

o =3R,+155.82 * 48/

Notes:

1. Adjustable range of output current: 0-10A;

2. R2 is external resistance, ink Q ;

3.When the Iset pin is opened, the output current <7A.

Output current V3 Imon pin voltage

25

Calculation formula of the Imon pin voltage and output current:

Notes:

Vimon =

4 6 8 10
Output current (A)
3.64+0.676lo
4,568

1. VImon is the Imon pin voltage, in V. The VImon voltage is referenced to output OV.
2. lo is the output current, in A.
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Non-isolated Buck-Boost Converter
SKUB4836EB(F)-10A(-RS)

SCHMID- |/

Design Reference

1. Typical application

(1) During testing and application, please follow the recommended test circuit (Figure 6): Be sure to connect an electrolytic capacitor
Cin (=220uF) at the input to suppress the surge voltage that may be generated at the input terminal, and connect an electrolytic
capacitor Cout(=220uF) at the output, used for output filtering.

(2) If the input terminal of the product is connected in parallel with a circuit with large transient energy (such as a parallel motor drive
circuit), it may cause the input voltage of the product to be pulled down. Please pay attention to the fluctuation of the input
voltage of the product, and it is recommended to increase the electrolytic capacitor at the input terminal appropriately. The
capacitance value of Cin is to ensure the stability of the input terminal voltage and avoid the situation that the input voltage is lower
than the undervoltage protection point and the product restarts repeatedly.

(3) If the output terminal of the product is an inductive load (such as a relay, a moton), it is recommmended to increase the value of the
output capacitor Cout and add a TVS to filter out the voltage spikes.

(4) Input and/or output ripple can be further reduced by appropriately increasing the input & output capacitor values Cin and Cout
and/or by selecting capacitors with a low ESR (equivalent series resistance).

. EUSE FUSE Cin Cout VS
Vin +Vo
— IR 20A.slow | 220uF/100V | 220uF/100V 85V
Cin [ DC ||| DC |Cout—= ZxTVS Note:
GND DL T oV (DPlease pay attention fo the ambient temperature of the product when using
an external capacitor, increase the electrolytic capacitor values to at least 1.5
Fig. 6 times the original parameter if the ambient temperature is low.

2. EMC solution-recommended circuit
We recommended using the circuit shown in Fig.7 during product EMC testing and application.

LCM1
Vin A0 +Vin +Vo
+ i +
= —_— — — -— = =_—. = =2 LOAD
MOV N Tco [c1  [c2 C3 |C4 C5 |cé6 DC/DC c7 [cs Jco
-Vin CAANS -Vin ov
Fig.7
Components Recommended Component Value
MOV S14K60 (Varistor)

Co 680uF/100V electrolytic capacitor

(@) 470uF/100V electrolytic capacitor

c9 470uF/100V electrolytic capacitor

C1,.C2,C3,C4,C5,C7,C8 4.7uF/100V ceramic capacitor

LCM1 T24 x 23.5 x 19/4mH/35m Q max

3. The products do not support parallel connection of their output
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SKUB4836EB (F)-10A(-RS)

SKUBA4836EB (F)-10A(-RS) Dimensions and Recommended Layout
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SKUBA4836EB(F)-10A(-RS) Dimensions and Recommended Layout

THIRD ANGLE PROJECTION —t

S
i
S
= 6-21.50 [20.06] 2-©2.00 [@0.08]
[ 1 [ 1 [ 1 I(_ ______ 0 i _\l
Front View : I :
1 L |
,@ : 1 1 T 187 i :
R ' Top View i 1
1 1
== _l1.00[0.039) _H-@1.50 10.059) o3 (P8 Tayopdy | 16T
= | 51914
= [ [ [lale 1
S8 60.80 [2.394] ! ? ]
$9 50.80 [2.000] i EEEEE
33.02 [1.300] T 6 6 O LS
~{—~3.30 [0130]
il o *
’ 7 Note: Grid 2.54*2.54mm
5 T °3 40— 7 F
N ) 50 S 4o & .
= XS | oo BottomView o BE RS S= Pin-Out
o Lg N No s o m
g -= 70 = S S B : .
TR T ‘ go | L &8 Pin Mark Pin Mark
l 1 +Vin 5 Iset
2 Ctrl 6 Vset
Note: 3 -Vin 7 Imon
Unit: mm[inch]
Pin1,2,3,5,6,7 diameter: 1.00[0.039] 4 ov 8 +Vo

Pin4,8 diameter: 1.50[0.059]
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Notes:

1. For additional information on Product Packaging please refer to www.schmid-m.com Packaging bag number: 58010113;

2. Unless otherwise specified, parameters in this datasheet were measured under the conditions of Ta=25C , humidity<75%RH with nominal
input voltage and rated output load;

. Allindex testing methods in this datasheet are based on company corporate standards;

. We can provide product customization service, please contact our technicians directly for specific information;

. Products are related to laws and regulations: see "Features” and "EMC";

. Our products shall be classified according to ISO14001 and related environmental laws and regulations, and shall be handled by qualified
units.

oW
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