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MES8313

High Precision CC/CV Primary-Side Controller ME8313

General Description

The MES8313 is a high performance offline PSR
controller for low power AC/DC charger and adapter
applications. ME8313 integrates a high voltage power
MOSFET of 600V, 2A.
sensing and regulation. Consequently, opto-coupler and

It operates in primary-side

ME431 could be eliminated. Proprietary Constant Voltage
(CV) and Constant Current (CC) control is integrated as
shown in the figure.1 below.

In CC control, the current and output power setting can
be adjusted externally by the sense resistor Rs at CS pin.
In CV control, PFM operations are utilized to achieve high
performance and high efficiency. In addition, good load
regulation is achieved by the built-in cable drop
compensation. The chip consumes very low operation
current (typical 420uA), it can achieve less than 30mwW
standby power to meet strict standby power standard.
MEB8313 offers comprehensive protection coverage with
auto-recovery features including Cycle-by-Cycle current
limiting, VDD over voltage protection, feedback loop open
protection, short circuit protection, built-in leading edge
blanking, VDD under voltage lockout (UVLO), etc.
Selection Guide

ME 8313 X X X
L Environment mark
Package:
e.d.: D-DIP8
Version

Product Type

Product Series
Microne

Features

®+5% Constant Voltage Regulation at universal AC input

eHigh precision constant current regulation at
universal AC input

ePrimary-side sensing and regulation without
ME431 and opo-coupler

eBuilt-in primary winding inductance compensation

eProgrammable cable drop compensation

eUltra low start-up current (Typ. 1uA)

eVDD over voltage protection

eBuilt-in feedback loop open protection

eBuilt-in leading edge blanking (LEB)

eBuilt-in short circuit protection

eCycle-by-Cycle current limiting

eV/DD under voltage lockout with hysteresis (UVLO)

eDIP8 package

Applications
Low power AC/DC offline SMPS for:

eCell phone charge
eDigital cameras charger
eSmall power adapter

e Auxiliary power for PC, TV, etc.

| —

V02 WWW.microne.com.cn

Page 1 of 11



(:;ic!;'! 1 | =

Bllas ME8313

Pin Configuration

voD[ 1| 8 _|GND

comP[_ 2] 7 _]GND
NV 3 ] 6 |DRAIN
cs[ 4 | 5| DRAIN

Pin Assignment

Pin Num. Symbol Function
1 VDD Power supply
2 COMP | Low pass filter capacitor for cable compensation
3 INV The voltage feedback from the auxiliary winding. Connected to resistor divider
from auxiliary winding reflecting output voltage
4 Cs Current sense input pin. Connected to MOSFET current sensing resistor node.
5,6 DRAIN | Drain of internal HY MOS
7.8 GND Ground

Absolute Maximum Ratings

Parameter Rating Unit
Voltage at VDD pin to GND:VDD -0.3~30 \
Voltage at CS,INV,COMP PIN to GND -0.3~7 \Y
Min/Max operating Junction Temperature T, -40~150 °C
Lead Temperature (Soldering, 10secs) 260 °C
Min/Max Soldering temperature T -55~150 °C

Caution: The absolute maximum ratings are rated values exceeding which the product could suffer physical damage.

These values must therefore not be exceeded under any conditions.
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Block Diagram
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Electrical Characteristics

(Ta =25 °C, Vpp =15V, unless otherwise noted.)

Item Symbol Test condition Min Typ. Max Unit

Supply Voltage(VDD) section

Start-up current Istart-up vDD=11V - 1 3 MA
Static current Istatic VDD=15V - 420 500 MA
VDD under voltage lockout exit UVLO(off) 12.5 135 145 \J
VDD under voltage lockout enter UVLO(on) 7.4 8.0 8.6 V
VDD over voltage protection Vbb_ovp 30 31 32 \Y,
Max. operating voltage Vbb_max - - 30 \Y

Current sense input section

LEB time TLEB - 0.5 - HS
Over current threshold Vin_ocp 485 500 515 mV
From OCP comparator to
OCP propagation delay Td_oc . - 100 - nS
base driver
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INV input section

Reference voltage for feedback Vier n VDD=15V, Ves=4V 194 200 210 Vv

threshold -

Minimum pause T pause_min - 2.0 - S

Maximum pause Toause_max 8 10 12 mS

Maximum cable compensation

oot P leomp_cable VDD=15V, Vcs=4V 42 45 49 | pA
MOSFET SECTION

Drain-Source Voltage BVdss Vgs=0 600 - - V

Static Drain-Source Ron Ves=10V, Id=1.0A . - | a7 | @

On-Resistance

Operation Description

ME8313 is a cost effective PSR controller optimized for off-line low power AC/DC applications including
battery chargers. It operates in primary side sensing and regulation, thus opto-coupler and ME431 are not required.
Proprietary built-in CV and CC control can achieve high precision CC/CV control meeting most charger application

requirements.

eStartup Current and Start up Control

Startup current of ME8313 is designed to be very low so that VDD could be charged up above UVLO threshold
and starts up quickly. A large value startup resistor can therefore be used to minimize the power loss in application.

eOperating Current

The Operating current of ME8313 is as low as 420uA. Good efficiency and very low standby power(less than 30mw)
is achieved with the low operating current.

eCC/CV Operation

ME8313 is designed to produce good CC/CV control characteristic as shown in the Fig.1. In charger applications,
a discharged battery charging starts in the CC portion of the curve until it is nearly full charged and smoothly switches
to operate in CV portion of the curve. The CC portion provides output current limiting. In CV operation, the output
voltage is regulated through the primary side control. In CC operation mode, ME8313 will regulate the output current

constant regardless of the output voltage drop.
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loc
Fig.1 : Typical CC/CV curve

ePrinciple of Operation

To support ME8313 proprietary CC/CV control, power dissipation in a switching mode power supply is from
switching loss on the MOSFET transistor, the core system needs to be designed in DCM mode for flyback system
(Refer to Typical Application Diagram).

In the DCM flyback converter, the output voltage can be sensed via the auxiliary winding. During MOSFET turn-on
time, the load current is supplied from the output filter capacitor, Co. The current in the primary winding ramps up.

When MOSFET turns off, the energy stored in the primary winding is transferred to the secondary side such that the

N
current in the secondary windingis: Is= N_p *Ip.
S

N
The auxiliary voltage reflects the output voltage as shown in Fig.2 and it is given by V,, = NAUX *(Vo+AV)
S

Where the AV indicates the drop voltage of the output Diode.

Sampling instance

| P od

— Tdemag —w

“__TON

Fig.2: Auxiliary voltage waveform
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Via a resistor divider connected between the auxiliary winding and INV (pin 3), the auxiliary voltage is sampled at the
middle of the demagnetization and it is hold until the next sampling. The sampled voltage is compared with Vgrer
(2.0V) and the error is amplified. The error amplifier output reflects the load condition and controls the switching off
time to regulate the output voltage, thus constant output voltage can be achieved. When the sampled voltage is
below Vrer and the error amplifier output reaches its minimum, the switching frequency is controlled by the sampled

voltage to regulate the output current, thus the constant output current can be achieved.
eAdjustable CC point and Output Power

In ME8313, the CC point and maximum output power can be externally adjusted by external current sense resistor
Rs at CS pin as illustrated in typical application diagram. The larger Rs, the smaller CC point is, and the smaller

output power becomes, and vice versa as shown in Fig.3.

A

Vﬂ_—————-l Large Rs
A P
= 17| Small Rs

Y |
ﬁ‘:‘ |I I*lEI

Fig.3: Adjustable output power by changing

eOperation switching frequency

The switching frequency of ME8313 is adaptively controlled according to the load conditions and the operation

1
modes. For flyback operating in DCM, The maximum output power is given by PoO,,,, = E*Lp*FSW*Izp

Where Lp indicates the inductance of primary winding and Lp is the peak current of primary winding. Refer to the
equation below, the change of the primary winding inductance results in the change of the maximum output power
and the constant output current in CC mode. To compensate the change from variations of primary winding

inductance, the switching frequency is locked by an internal loop such that the switching frequency is

Since Tdemag is inversely proportional to the inductance, as a result, the product Lp and Fsy is constant, thus the
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maximum output power and constant current in CC mode will not change as primary winding inductance changes.

Up to +10% variation of the primary winding inductance can be compensated.
eProgrammable Cable drop Compensation

In ME8313, cable drop compensation is implemented to achieve good load regulation. An offset voltage is
generated at FB pin by an internal current flowing into the resister divider. The current is proportional to the switching
off time, as a result, it is inversely proportional to the output load current, and the drop due to the cable loss can be
compensated. As the load current decreases from full-load to no-load, the offset voltage at FB will increase. It can
also be programmed by adjusting the resistance of the divider to compensate the drop for various cable lines used.

AV _Icomp_cable*(R1//R2)*10°
Vout 2

*100%

The percentage of maximum compensation is

AV is load compensation voltage and Vout is output voltage; For example: R1/ R2=3KQ, the percentage of

AV _ 45*3000*10°

maximum compensation is *100%=6.75%

Vout
1ivob  enDE
;
COMP  GND[—
INv  DRAINIE-
Naux
Cs DRAIN 2

eCurrent Sensing and Leading Edge Blanking

Cycle-by-Cycle current limiting is offered in ME8313. The switch current is detected by a sense resistor into the CS
pin. An internal leading edge blanking circuit chops off the sensed voltage spike at initial power MOSFET on state so

that the spike at initial power MOSFET on state so that the external RC filtering on sense input is no longer needed.

eProtection Control

Good power supply system reliability is achieved with its rich protection features including Cycle-by-Cycle current
limiting (OCP), VDD over voltage protection, feedback loop open protection, short circuit protection and Under
Voltage Lockout on VDD (UVLO). VDD is supplied by transformer auxiliary winding output. The output of ME8313

is shut down when VDD drops below UVLO (ON) and the power converter enters power on start-up sequence
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thereafter.

Typical performance characteristics

(1) IC Supply Current vs. Input Voltage

MES8313

(2) Supply Current after startup vs. Temperature
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(5) INV voltage vs. Temperature (6) INV Voltage VS. Input Voltage
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Typical Application

EMI

ACIN Filter

N
R2 VDD GND

1INV GND

R1T —F—comp DRAIN- .
CS DRAIN|——
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Package Information

Package type:DIP8 Unit:mm(inch)

MES8313

A . w
Pin1 4] N 1 Ping ]_T,;”_!_
o K | T ==
q4 —o——
=i = -
b o4 i
— ot
.r |Il
/\ e
: '\ o
Dimension (mm) Dimension (Inches)
Character
Min Max Min Max
A 6.200 6.600 0.244 0.260
B 9.000 9.400 0.354 0.370
C 7.620(Typ.) 0.300(Typ.)
D 3.200 3.600 0.126 0.142
E 3.000 3.600 0.118 0.142
a 0.360 0.560 0.014 0.022
b 1.524(Typ.) 0.060(Typ.)
C 2.54(Typ.) 0.100(Typ.)
cl 0.204 0.360 0.008 0.014
e 0.510(Min) 0.020(Min)
0 0° 15° 0° 150
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® The information described herein is subject to change without notice.

® Nanjing Micro One Electronics Inc is not responsible for any problems caused by circuits or
diagrams described herein whose related industrial properties, patents, or other rights
belong to third parties. The application circuit examples explain typical applications of the
products, and do not guarantee the success of any specific mass-production design.

® Use of the information described herein for other purposes and/or reproduction or copying
without the express permission of Nanjing Micro One Electronics Inc is strictly prohibited.

® The products described herein cannot be used as part of any device or equipment affecting
the human body, such as exercise equipment, medical equipment, security systems, gas
equipment, or any apparatus installed in airplanes and other vehicles, without prior written
permission of Nanjing Micro One Electronics Inc.

® Although Nanjing Micro One Electronics Inc exerts the greatest possible effort to ensure
high quality and reliability, the failure or malfunction of semiconductor products may occur.
The user of these products should therefore give thorough consideration to safety design,
including redundancy, fire-prevention measures, and malfunction prevention, to prevent any
accidents, fires, or community damage that may ensue.
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