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BL8028

1.5A 2MHz 5.5V Synchronous Buck Converter

Description

The BL8028 is a high-efficiency, DC to DC
step-down switching regulators, capable of
delivering up to 1.5A of output current. The
device operates from an input voltage range of
2.6V to 5.5V and provides an output voltage from

0.6V to VIN. Working at a fixed frequency of

Features

High efficiency: up to 97%

Up to 1.5A Max output current
2MHz switching frequency

Low dropout 100% duty operation
Internal compensation and soft-start

Current mode control

2MHz allows the use of small external e Reference 0.6V

components, such as ceramic input and output «  Logic control shutdown (Io<1uA)

caps, as well as small inductors, while still e Thermal shutdown, UVLO

providing low output ripples. This low noise
output along with its excellent efficiency
achieved by the internal synchronous rectifier,
making BL8028 an ideal replacement for large
power consuming linear regulators. Internal soft-
start control circuitry reduces inrush current.
Short-circuit and thermal shutdown protection

improves design reliability.

Applications

e Cellular phones

Package
e 5-pin SOT23-5

* Digital cameras e 6-pin DFN2*2-6L. DFN1.6*1.6-6L

¢ MP3 and MP4 players

e Set top boxes

e Wireless and DSL modems

e USB supplied devices in notebooks

e Portable devices
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Typical Application
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10uF i NC 10uF
EN FB
GND 120K
Ordering Information
Part No. Package Tape&Reel
BL8028CB5TR SOT23-5 3000pcs/reel
BL8028CB5BTR SOT23-5 3000pcs/reel
BL8028CKCTR DFN2*2-6L 3000pcs/reel
BL8028CKNTR DFN1.6*1.6-6L 3000pcs/reel
Marking Information
FB VIN SW FB
5 4 5 4 I I — _ —
| 4 | | ne 1197 1lelFB oFB |[11Yr—--1 16| NC
T2 ] T oEx
— - —_ L —— |
GUYW GUYW| EN |21 | 25 | "s]GND GND [2 gc| 5] EN
Ll 1 | 7
L] - __ | —
NN BB v [ imeree D] sw i [30 e (] sw
EN GND SW VIN GND EN
SOT23-5 SOT23-5(B) DFN2*2-6L DFN1.6*1.6-6L
Note:
1. GU/GU51/HU: Product code; LL: Lot No.; YW: Date code (Year & Week)
2. “1” :The last place of the marking on the SOT23-5(B) package is the vertical line.
Pin Description
Name ik Description
SOT23-5/S0OT23-5(B)| DFN2*2-6L | DFN1.6*1.6-6L P
Enable pin for the IC. Drive the pin to
EN 1 3 2 5 high to enable the part, and low to
disable.
GND ! 2 2 5 2 Ground.
Inductor connection. Connect an
SW 3 5 4 4 inductor between SW and the regulator
output.
VIN 4 1 3 3 Supply voltage.

Feedback input. Connect an external
resistor divider from the output to FB

FB 5 4 6 1 and GND to set the output to a voltage
between 0.6V and Vin.
NC - - 1 6 No connection.
Thermal
PAD - - 7 7 Ground.

Note: 1.The GND of the DFN1.6x1.6-6 package is connected to the Thermal PAD.
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Block Diagram
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Absolute Maximum Rating
Parameter Value
Max input voltage 8Vv
Max operating junction temperature (T;) 150°C
Operating ambient temperature (Ta) -40°C to 125°C
S0T23-5 0.6W
Maximum power dissipation DFN2*2-6L 1w
DFN1.6*1.6-6L 0.8W
. SOT23-5 200°C/W
(P;;\:)kage thermal resistance DEN2*2-6L 80°C/W
DFN1.6*1.6-6L 125°C/W
. SOT23-5 100°C/W
(Pezjz)kage thermal resistance DEN2*2-6L 18°C/W
DFN1.6*1.6-6L 30°C/W
Storage temperature (Ts) -40°C to 150°C
Lead temperature & time 260°C, 10S
ESD (HBM) >2000V

Note: Exceed these limits to damage to the device.

1. Stress at or above those listed under Absolute Maximum Ratings may cause permanent damage
to the product.

2. The maximum allowable power dissipation is a function of the maximum junction temperature T;
Max), the junction-to-ambient thermal resistance 034, and the ambient temperature Ta. The
maximum allowable continuous power dissipation at any ambient temperature is calculated by
Pomax)=(Timax)-Ta)/ O3a.

3. Chip is soldered to 100mm?(10mm*10mm) copper(top side solder mask) on 20z.2 layers FR-4

PCB.
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Electrical Characteristics
(Vin=5V, Ta=25°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max | Units
Vin Input voltage range 2.6 55 \%
Voup 'Itﬂrp:sfhold overvoltage 6.2 Vv
VREer Feedback voltage ViN=5V 0.588 0.6 0.612 \%
lee Ejﬁgﬁ?(:k leakage 0.1 1 UA
lo Quiescent current Qv(\:/ﬁ\c/;ﬁmg Vre=0.65V,  no 80 uA
Isnutpown | Shutdown input current Ven=0V 1 UA
LNR Line regulation ViN=2.6V to 5.5V 0.1 0.2 %IV
LDR Load regulation lout=0.01to 1A 1 2 %/A
Fosc Switching frequency 2 MHz
Rpson p | PMOS Ropson 250 350 mQ
Rpson N | NMOS Ropson 150 250 mQ
VuviLo Under voltage lockout 1.9 2.1 2.3 \%
Vuvio Hy | UVLO hysteresis 100 mV
lLmir Peak current limit 2.3 A
INoLoAD I\QSTZZSC;{’-{ Vour=3.3V, 80 uA
lswk | SW leakage current x?N::%\(/ Vsw=0 or 6V, 1 uA
lenLk EN leakage current 1 UA
Tss Soft start time 0.3 ms
VEN_H EN input high voltage 1.2 \%
VEN L EN input low voltage 0.5 \%
Tsp Thermal shutdown temp 160 °C
T | e S s <
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Electrical Performance
Tested under Ta=25°C, unless otherwise specified.

Efficiency vs. Output Current Efficiency vs. Output Current
(Vout=1.2V) (Vout=1.8V)
100% 100% T =
95% 95% 4 o —
90% 90% =
o 85% : o 85% i
(8] [S]
E) 80% @ 80%
S 75% S 75% \Y
L w Y
70% \\ 70% ]
65% LY 65%
o, | =—Vin=2.5v % o | Vin=2.5V
60% 7 e Viin=3.3V s 60% Vin=3.3V
55% - = \/in=4.0V 55% - Vin=4.0V
50% Vin=5.5V o Vin=5.5V
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
lout(A) lout(A)
Efficiency vs. Output Current Output Ripple and SW at 1A load
(Vout=3.3V) Vin=5V, Vout=1.8V
1 20 20% 3 200§/ 4 1008/ 0.0s 500.02/ EE4
100% - . ——rr
95% H T T
90% - Vout_ripple,[20mV/div
- 85% 2
[S]
& 80%
2 75%
i Vsw, |2V/diy
70% -
65% i
60% - AN 5 : .
55% - ————y Isw, 34/div ) -
" | ——vin=s.5v P e - L
50% .
0001 001 01 ! 10 Ch2—Vout_ripple, Ch3—Vsw, Ch4—Isw

lout(A)
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Load Transient Load Transient
Vin=5V, Vout=1.2V, lout=0.01~1.5A Vin=5V, Vout=3.3V, lout=0.01~1.5A
1 21008 3 4 BOO%/ 2440z 1.000g/ ZIk 1 220080 0% 4 600w/ 24402 1.000g/ EE
2gzvout_rlpple 100mV/div Zngout | ripple, 200mV/div
lout, 300mA/div| lout, 500mA/div
Ch2—Vout_ripple, Ch4—Iout Ch2—Vout_ripple, Ch4—Iout
EN Power On EN Power Off
Vin=5V, Vout=3.3V, lout =0.1A, EN=0V to 3V Vin=5V, Vout=3.3V, lout =0.1A, EN=3V to 0V
1.00%/ 200v/ 3 2.00v/ 4 200%/ 190.0% 200.0%/ g 1.00V/ 200% 3 200v/ 4 2003/ 0.0s 500.0%/ gz
EN,|1V/div EN, 1V/div
Vout, 2V/div Vout,[2V/div

1L,{200mA/div 1,,{200mA/div

Ch1—EN, Ch2—Vout, Ch3—SW, Ch4—IL Ch1—EN, Ch2—Vout, Ch3—SW, Ch4—IL
Detailed Description

The BL8028 high-efficiency switching regulator is a small, simple, DC-to-DC step-down converter
capable of delivering up to 1.5A of output current. The device operates in pulse-width modulation (PWM)
at 2MHz from a 2.6V to 5.5V input voltage and provides an output voltage from 0.6V to VIN, making the
BL8028 ideal for on-board post-regulation applications. An internal synchronous rectifier improves
efficiency and eliminates the typical Schottky free-wheeling diode. Using the on resistance of the internal
high-side MOSFET to sense switching currents eliminates current-sense resistors, further improving
efficiency and cost.

Loop operation

BL8028 uses a PWM current-mode control scheme. An open-loop comparator compares the
integrated voltage-feedback signal against the sum of the amplified current-sense signal and the slope
compensation ramp. At each rising edge of the internal clock, the internal high-side MOSFET turns on

until the PWM comparator terminates the on cycle. During this on-time, current ramps up through the
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inductor, sourcing current to the output and storing energy in the inductor. The current mode feedback

system regulates the peak inductor current as a function of the output voltage error signal. During the off
cycle, the internal high-side P-channel MOSFET turns off, and the internal low-side N-channel MOSFET
turns on. The inductor releases the stored energy as its current ramps down while still providing current
to the output.
Current sense

An internal current-sense amplifier senses the current through the high-side MOSFET during on time
and produces a proportional current signal, which is used to sum with the slope compensation signal.
The summed signal then is compared with the error amplifier output by the PWM comparator to terminate
the on cycle.
Current limit

There is a cycle-by-cycle current limit on the high-side MOSFET of 2.3A (typ). When the current
flowing out of SW exceeds this limit, the high-side MOSFET turns off and the synchronous rectifier turns
on. BL8028 utilizes a frequency fold-back mode to prevent overheating during short-circuit output
conditions. The device enters frequency fold-back mode when the FB voltage drops below 100mV,
limiting the current to 2.3A (typ) and reducing power dissipation. Normal operation resumes upon removal
of the short-circuit condition.
Soft-start

BL8028 has an internal soft-start circuitry to reduce supply inrush current during startup conditions.
When the device exits under-voltage lockout (UVLO), shutdown mode, or restarts following a thermal
shutdown event, the soft-start circuitry slowly ramps up current available at SW.
UVLO

If VIN drops below 2.1V, the UVLO circuit inhibits switching. Once VIN rises above 2.2V, the UVLO
clears, and the soft-start sequence activates.
Thermal shutdown

Thermal shutdown protection limits total power dissipation in the device. When the junction
temperature exceeds T;=+160°C, a thermal sensor forces the device into shutdown, allowing the die to
cool. The thermal sensor turns the device on again after the junction temperature cools by 15°C, resulting
in a pulsed output during continuous overload conditions. Following a thermal-shutdown condition, the

soft-start sequence begins.
Design Procedure

Setting output voltage

The output voltage is set by external resistors. The FB threshold is 0.6V.

Vout
Rrop = Rporrom X (W - 1)
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Input capacitor selection

The input capacitor in a DC-to-DC converter reduces current peaks drawn from the battery or other
input power source and reduces switching noise in the controller. The impedance of the input capacitor
at the switching frequency should be less than that of the input source so high-frequency switching
currents do not pass through the input source. The output capacitor keeps output ripple small and ensures
control-loop stability. The output capacitor must also have low impedance at the switching frequency.
Ceramic, polymer, and tantalum capacitors are suitable, with ceramic exhibiting the lowest ESR and high-

frequency impedance. Output ripple with a ceramic output capacitor is approximately as follows:
Al = Vour (1 B VOUT)
VIN

Vout y (1 B VOUT)
8 x fZ x L X Coyr Vin

AVoyr =

If the capacitor has significant ESR, the output ripple component due to capacitor ESR is as follows:

VOUT VOUT
AV =—X (1 — ) X R
OUT =¥ XL Vin ESR
Layout Guide
The blue line is placed lcout as close as!
on the back side. /|€ossib|e to Vout|

r Kzepme p_athgwo?

and wide for low I
L resistance

Jumper

On|Q @ Q|Off

I'Make GND loop | '
| Resistance as J/ e

Ii’nall as possible]

| and wide for low I
resistance

— e —— — —

Ci —_—— -

Cin as close as_I
|Lossib|e to VINI

www.belling.com.cn 8 V3.0



BL3028

Package Outline

Package \ S0T23-5 \ Devices per reel \ 3000pcs
Package dimension:
] ]
A 4 A2 F
A3 l
* r v
A1l
. D .
| e
! !
| i =
| |
,er'%‘
E E1 c
i i
| ]
! |
i . |
. b -l
Millimeters Inches
DM Min Max Min Max
A 1.05 1.45 0.0413 0.0571
Al 0 0.15 0 0.0059
A2 0.9 13 0.0354 0.0512
A3 0.6 0.7 0.0236 0.0276
b 0.25 0.5 0.0098 0.0197
c 0.1 0.25 0.0039 0.0098
D 2.8 3.1 0.1102 0.122
E 2.6 3.1 0.1023 0.122
El 1.5 1.8 0.0591 0.0709
e 0.95(TYP) 0.0374(TYP)
el 1.90(TYP) 0.0748(TYP)
L 0.25 0.6 0.0098 | 0.0236
L1 0.59(TYP) 0.0232(TYP)
) 0 \ 8° 0 \ 8°
cl 0.2(TYP) 0.0079(TYP)
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Package DFN2*2-6L Devices per reel 3000pcs
Package dimension:
il D | .
I
i i —$ LJ U I\J
i ||
i L
i A
N | ......... . -w m
i | v
!
| L
| M M
1 2T e 2 Ib]L
EXPOSED THERMAL > e
PAD ZONE
'y
<
v
DIM .Mllllmeters ' Inches
Min Max Min Max
A 0.50 0.80 0.0197 0.0315
b 0.25 0.35 0.0098 0.0138
D 1.90 2.10 0.0748 0.0827
E 1.90 2.10 0.0748 0.0827
e 0.65 BSC 0.0256 BSC
L 0.25 0.40 0.0098 0.0157
D2 1.00 1.45 0.0394 0.0571
E2 0.50 0.90 0.0197 0.0354
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Package | DFN1.6x1.6-6L | Devices per reel | 3000pcs

Package dimension:
De

| e

O

o L

L PINI DOT BY MARKING

4
TOP WIEW B M WIEW
L .
I
E SIDE VIEW g
DIM . Millimeters ' Inches
Min Max Min Max
A 0.50 0.60 0.0197 0.0236
A3 0.152 REF 0.0060 REF
Al 0.00 0.05 0.0000 0.0020
D 1.55 1.65 0.0610 0.0650
E 1.55 1.65 0.0610 0.0650
D2 0.85 1.00 0.0335 0.0394
E2 0.45 0.70 0.0177 0.0276
L 0.20 0.30 0.0079 0.0118
b 0.20 0.30 0.0079 0.0118
e 0.50 BSC 0.0197 BSC
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