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Inverter structure and principle
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Two stages Buck/Royer
Oscillator Inverter(1954)
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Self Oscillator
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Royer Weakness:

1. Low efficiency

2.High temperature
3.Complex transformer
4.High voltage operation

5.Vary operating frequency

Confidential

- -lcre



Single Stage Full Bridge Inverter
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Extra Driving

Inverter structure
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High efficiency.
Simple transformer.
Low temperature.
High reliability.

Small board side

Low operating voltage.
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Phase-Shift Full-Bridge Inverter

............ +Vde
VTank
IAY
o y—W
Phase shift={1-D)T/2 D(T/2) -Vde

B The fundamental component of the voltage applied to the tank:

v=2v -sin(ﬁ. D)-sin(cosw 1)
T 2

B The output voltage of the inverter :

_ N-M(mn,Q)-Zf.vm sin(’-D)

\/

out(rms)

M (w,,, Q) is the inverter voltage gain; N is the turn ratio of the transformer.
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Background-
Resonant Inverter for CCFLs
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Background-
Resonant Inverter for CCFLs
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Background-
Resonant Inverter for CCFLs
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Phase-Shift Full-Bridge Inverter- Add Dead Time
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- O2Micro’s 3-Step Dimming Controller Customers

Mitsubishi
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LED Lighting---Free Dimming
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Advantages:

— Simple, only AC wall switch

— Inexpensive, less than 20 components
— Small, can be putin E17 bulb

— Efficient, energy saving

— Compatible, free-dimming control

— NO flickering
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“Lamp Solutions
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Prior Art

® More popular within Even Alkaline pack (2 or 4)
— Battery pack in Europe
® Usually 2 or 4 pack on sell
— 2 Alkaline needs boost topology

® Popular solution
— MCU send constant PWM control

— More application in 1 Alkaline (VBAT= 0.8~1.5V)
® Boost voltage from 0.8V
® Schottky diode forward voltage

Is above 0.6V
¢ Startup voltage must above 1V

PWM - AN




Boost topology

¥ Replace Schottky diode with PMOS
— Startup from 0.8V

® BOM list (total 11 items)

— MCU
— 2 MOSFET
— Inductor
Yo mily
—“:hﬁ oL
Vgs 0

=— MCLU Controller
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Traditional Circuit .
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Our Solution_711-26

W Features
— Ultra low VIN start up and operation voltage from 0.8V
® Support one or two cell NiIMH or Alkaline battery
— Minimum external component count
® 7 items without 2 MOSFET
— Constant LED current When VBAT=0.8~3V
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Our Solution_711-26

¥ High Efficiency:

|

mCurrent Mode:

Vbat(V)| lin(mA) | LED LED [Eff(%)
Voltage(|Current(
V) mA)

3 359 3.026 306/ 85.99

2.8 385 3.023 306.5/86.11

2.6 3260 2.983 246.7/88.82

2.4 227 2.92 167/ 89.51

2.2 120 2.832 84 90.11

Vin(V) lin( | VLED | ILED( | Eff(%)
mA) | (V) mA)

3 586 | 2.663 | 518 | 78.46

2.8 363 | 2.591 | 323 | 82.34

2.6 180 | 2.497 | 164 | 87.50




Our Solution_711-26

W User-defined where LED current starts to decrease
— Extend life time

¥ Build in Toggle Switch Modes

Our Solution right now!

1 wepima)

Vin=2.5V, ILED=300mA

Vin=1.9V, ILed=30mA

YIN(WE)
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Our Solution_711-26

™ Protections
— Output Over-Voltage Protection (OVP)
— Qutput Short-circuit Protection (SCP)
— QOver-Current Protection (OCP)

— QOver-Temperature Protection (OTP)




Our Solution_711-26

W Experiment Result
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Luminance Comparison

illuminance v.s. time @ 4 meter

others solution
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Comparison Advantage

mSmaller PCB, fewer component
— Support 1 Alkaline PCB size

W Startup Voltage from 0.8V
— Build in MOSFET

Popular solution Our solution

1 Alkaline
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Comparison Advantage

W Protect LED over current at beginning
— MCU solution cause 440mA initial

W Insure constant LED current in MP stage
— MOSFET & inductor tolerance cause LED current variation

M Provide life time for user define
Popular solution
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Bikehawk BC

® More Charger Battery need in the future (Li or NimH)
™ Develop IC for both charger and constant LED current
W Supports 1 Li-ion or 2-4 cell NimH batteries

® Automatic switching between constant current and constant voltage
mode

® Over charge protection

B Automatic recharge

® Low-Battery, Battery full and charging STATUS output

M Drives up to 1-3 high brightness LEDs with forward current 350mA

W Supports both boost and/or buck mode operation




Current Solution

N Adapter DC/DC

I
Charger ;

/\ Charger i ¥ Wn

vl Il

DC/DC LDO
:D\: Adapter — DC/DC
/ \ — v
CC&CV CcVv L
! !

Y Traditional switching topology

- Larger PCB size - 2 power chains

Y LDO Disadvantage
- Less Efficiency

- Non Fast Charger
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Bikehawk BC Future
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Bi-Direction w — Y
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v l
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Y New Patent Idea!
Fast Charger and constant LED il
current Controller integrated D acaptr Br-Direcon >
| _ | 1
Y Reduce to one single power chain?? I
- Less Cost
- Saving Area
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BikeHawk BC Schematic
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‘Recommends

mSolution Provider
mFull Experience of Your Life

mGood Hobby

mPatent Skill




Survival Skill in Job---
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Survival Skill in Job---
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Survival Skill in Job---
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Survival Skill in Job---
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