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ME8311

High Precision CC/CV Primary-Side Controller ME8311

General Description

The MES8311 is a high performance offline PSR
controller for low power AC/DC charger and adapter
applications. ME8311 integrates a high voltage power
MOSFET of 600V. 1A.
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.
MEB8311 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 8311 X X X
L Environment mark
Package:
e.g.: 5-SOP8
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. 1uyA)

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)

eSOP8 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 | =

Wl MES8311

Pin Configuration

VDD []: O | []eno

COMP |j: [Jono
IV []: | [] oran
cs []: | [] oram

Pin Assignment

Pin Num. Symbol Function
1 VDD Power supply
2 COMP | Loop Compensation for CV Stability

The voltage feedback from the auxiliary winding. Connected to resistor divider
3 INV from auxiliary winding reflecting output voltage PWM duty cycle is determined by
EA output and current sense signal at pin 4.

4 CSs Current sense input pin. Connected to MOSFET current sensing resistor node.
HV MOSFET Drain Pin. The Drain pin is connected to the primary lead of the
5,6 DRAIN
transformer
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 Tgg -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

—
vDD (1) ‘ 3 DRAIN
Base J:

5v] | ovP Driver
UVvLO L i
¢ Internal
POR supply

C Drop
comp

CC .
Controller Logic core «— OCP @ CS

cVv
Controller
(on/off)

—
LEB .

Vref

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 Ties - 0.5 - pS

Over current threshold Vin_ocp 485 500 515 mV
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From OCP comparator to
OCP propagation delay Td_oc base dr - 100 - nS
ase driver

INV input section

Reference voltage for feedback Veer n VDD=15V, V=4V 194 200 210 Vv
threshold -
Mlnlmum anSE Tpause_min - 2.0 - HS
Maximum pause Tpause_max 8 10 12 mS
Maximum cable compensation loomn, cable VDD=15V, Ves=4V 42 45 49 uA
current -

MOSFET SECTION
Drain-Source Voltage BVdss Vgs=0 600 - - \Y,
Static Drain-Source Ron Ves=10V, 1d=1.0A ; 10 15 Q
On-Resistance

Operation Description

MEB311 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 ME8311 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 ME8311 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

MEB8311 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, ME8311 will regulate the output current

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

ePrinciple of Operation

To support ME8311 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

/— PWIM off

— Tdemag —m

“__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 ME8311, 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 ME8311 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 ME8311, 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 ME8311. 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 ME8311 is

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

—
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Typical performance characteristics

(1) IC Supply Current vs. Input Voltage

ME8311

(2) Supply Current after startup vs. Temperature

Quiescent Current VS. Input Voltage Supply Current after startup \
500
550
400 S 500
< =32 I
= 5o 450
£ 300 =
= 400
S >
O 200 = ©
*aEJ S 350
(8] =}
8 100 ) 300
>
o 0 / 250
0 5 10 15 20 25 30 -30 0 30 60 90 120 150
Input Voltage(V) TemperatQy
(3) Startup Voltage VS. Temperature (4) VDD UVLO enter voltage vs. Temperature
Startup Voltage VS.Temperature UVLO Voltage VS.Ter
14.5 9
14 _
S s O — —
o 135 — = —_—
8 ° 4
S 13 >
5 S 68
2 125
g 5
21 .8
11.5 5
-30 0 30 60 90 120 150 -30 0 30 60 90 120 150
Temperature(C) TemperatGCy
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(5) INV voltage vs. Temperature (6) INV Voltage VS. Input Voltage

INV Voltage VS. Temperature INV Voltage VS. Input Voltage
22 23
21 s 2
$,—T— 3
= — ]
% — £ 15
>139 z
z z 4
1.8
17 0s
e
1.6 0
-30 0 0 60 90 120 150 0 5 10 13 20 25 30
Temperature(C) Input Voltage(V)

Typical Application

EMI

ACIN Filter

N
R2 VDD GND

1INV GND

R1T —F—comp DRAIN- .
CS DRAIN|——
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MES8311
Package Information
Package type:SOP8 Unit:mm(inch)
——D0——— £ 1
— E ——— s a1 = L},
e SRl
{ G
O m D
| i J
4
, F i § e
!
= I
I
Nip= \ L
N F’x_p_
Dimension (mm) Dimension (Inches)
Character
Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.1 0.3 0.004 0.012
B 1.27(Typ.) 0.05(Typ.)
b 0.330 0.510 0.013 0.020
D 5.8 6.2 0.228 0.244
E 3.800 4.000 0.150 0.157
F 4.7 51 0.185 0.201
L 0.675 0.725 0.027 0.029
G 0.32(Typ.) 0.013(Typ.)
R 0.15(Typ.) 0.006(Typ.)
91 70 70
0 8 8
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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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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.
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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

‘ : DRAIN
vDD (1) @
Bgse :
5V | | OVP Driver
uvo | L
Internal
POR supply
C Drop
comp
CcC .
Controller Logic core «— OCP @ CSs

cVv
Controller
(on/off)

@
NV LEB . (8

Vref

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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Typical performance characteristics

(1) IC Supply Current vs. Input Voltage

MES8313

(2) Supply Current after startup vs. Temperature

Quiescent Current VS. Input Voltage Supply Current after startup \
500
550
400 S 500
< =32 I
= 5o 450
£ 300 =
= 400
S >
O 200 = ©
*aEJ S 350
(8] =}
8 100 ) 300
>
o 0 / 250
0 5 10 15 20 25 30 -30 0 30 60 90 120 150
Input Voltage(V) TemperatQy
(3) Startup Voltage VS. Temperature (4) VDD UVLO enter voltage vs. Temperature
Startup Voltage VS.Temperature UVLO Voltage VS.Ter
14.5 9
14 _
S s O — —
o 135 — = —_—
8 ° 4
S 13 >
5 S 68
2 125
g 5
21 .8
11.5 5
-30 0 30 60 90 120 150 -30 0 30 60 90 120 150
Temperature(C) TemperatGCy
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(5) INV voltage vs. Temperature (6) INV Voltage VS. Input Voltage
INV Voltage VS. Temperature INV Voltage VS. Input Voltage
22 25
2.1 2
s —1 :
] 2 ——] g
£ — £ 15
18 z
z Z
18
17 02
e
16 0
30 0 30 60 90 120 150 0 5 10 13 20 25 30
Temperature(C) Input Voltage(V)

Typical Application

EMI

ACIN Filter

N
R2 VDD GND

1INV GND

R1T —F—comp DRAIN- .
CS DRAIN|——
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V02 WWWw.microne.com.cn Page 9 of 11




(:;ic!;'! 1 | =

g S

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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ME8316

Single Stage, High PFC, AC-DC LED Driver ME8316

General Description

The MES8316 is a single-stage, primary side control
AC-DC LED driver with high power factor. The LED
current can be regulated accurately through sensing the
primary side information with few external components
without the need of an opto-coupler.

The MEB8316 integrates power factor correction function
and works in DCM and constant OFF time mode. A small
harmonic current emission (THD) is achieved.

The ME8316 is also implemented with various
protections, such as over-current protection (OCP),
over-voltage protection (OVP), short-circuit protection
(SCP) and over-temperature protection (OTP), etc, to

ensure a reliable system.

Selection Guide
ME 8316 X X X

Environment mark
Package:

e.g.: S -S0P8

Version

Product Type

Product Series
Microne

Features

e Wide input voltage range from AC85V to AC265V
e Highly accurate constant LED current (4=3%)
e Supply Voltage Range: 7.5V~18V

e Up to 50W power drivability.

e Primary-side current sensing and regulation
without an opto-coupler

e Leading edge blanking (LEB) technique

e Cycle-by-cycle current limiting

e Under-voltage lockout (UVLO) protection

e VDD and output over voltage protection

e Adjustable constant current and output power
setting

e Power on soft-start

e Available in SOP8 package

Applications
e AC/DC LED driver applications

e General purpose constant current source
e Signal and decorative LED lighting

e E14/E27/PAR30/PAR38/GU10 LED lamp

R ——
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Typical Application Circuit

L F1
[ | I Q:: R3 o8
- < P —
l 3 R D3 Np i +
= ||} Ns T.. o LED
AAA K . 8 3

g

=

[ )

YA ars e W W
&

| =

-]

|-

S 1sTP  COMP*—|

DSEN M
T vDD GND|—2 <
] = -
cs 1
s -  DRY[—————k MOS
I MEB8316
R4
{Rs)

—
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Pin Configuration

8

1
orv[L]| 0 [T]cs
2 7
GND[T] :DVDD
™ [T | []Dsen
4 5
comp[ ] [ []sTP

SOPS8
Pin Assignment

Pin Num. Symbol | Function
1 DRV Gate drive output for power N-MOSFET.
2 GND Ground.
3 ™ Test pin. Always tie to ground.
4 COMP Internal EA’s output. Connect a capacitor to ground for frequency compensation.
5 STP Start-up Pin. The MT7930 is softly started through STP Pin.
6 DSEN The voltage feedback from auxiliary winding. Connected to a resistor divider from

auxiliary winding reflecting output voltage.

7 VDD Power Supply.
8 cS Current Sense pin.

Absolute Maximum Ratings

Parameter Rating Unit
Voltage at STP, VDD, DRV to GND -0.3~25 \%
All Other Pins Voltage -0.3~6 \%
Power Dissipation 800 mw
Operating temperature -40~105 °C
Storage Temperature -55~+150 °C
Junction Temperature 150 °C
Thermal resistance junction-to-ambient 128 °C/W
Soldering temperature and time +300 (Recommended 10S) °C

—
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Block Diagram

STP
-
| )
N CiooE
vDD LVE p R
WM Control P H
— SCP % DRV |
Tdemag Protection DRV
Engine
s OCP
Vraf
Regulator [— T
&
BIAS |——
Enable TOFF — !
Sense cs
EJ vref
GND COMP H—
Gm Current
Tdemag \ Control
—»
u Feedback |OVE 5
ol Detection aCp
naEs Test Mode
4 L
cOMP ™
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Electrical Characteristics

(Ta =25 °C, VDD =12V, unless otherwise noted.)

Item Symbol Test condition Min Typ. Max Unit

Start-up(STP pin, VDD pin)

Start up Current IsTART - 30 50 MA
Lower Threshold Voltage of VDD ULVO | VDD Pin ramp down 6.0 7.5 8.5
Start-up Voltage Vstart | VDD Pin ramp up 15.5 17.5 20

Supply Current

Quiescent Current Iq No switching 1 mA

Operating Current Icc Fs=70KHZ 2 mA

Control Loop

Primary Current Sense Voltage VFB 392 400 408 mV
Upper Limit of COMP VcompPH 2.26 2.3 2.34 \
Off Time of DRV Tore 11 12 13 MS
Short Circuit Protection Threshold
. SCP 190 200 210 mV
at DSEN pin
Over Voltage Protection Threshold
OVP1 3.04 3.2 3.36 Y
at DSEN
Over Voltage Protection Threshold
OVP2 18.2 19.2 23.5 Y

at VDD pin

Current Sense (CS pin)

Leading Edge Blanking of

cs LEB 300 nS

Over Current Protection at CS pin OoCP 2.2 2.4 Vv
Thermal Protection

Over temperature protection OoTP - 150 - T

Over temperature release
hysteresis

Drive Stage(DRYV pin)

. . CL=1nF, DRV Pin
Rising Time Tr 50 nS
Falls from VDD to OV

. . CL=1nF, DRV Pin Rises from
Falling Time Te 30 nS
0V to VDD

—
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Application Information

The ME8316 is a primary-side controller for AC-DC LED driver. The LED current can be accurately regulated through
sensing the primary side information to realize real current control. ME8316 integrates power factor correction
function to eliminate pollution to the AC line and works in DCM and constant OFF time mode.

Real Current Control

MEB8316 accurately regulate LED current through sensing the primary side information. The LED current can be

easily set as following (refer to the application circuit in page 2):

_o0axtxNeVe

ILED 2 NS RS

Where Np is primary winding, Ns is secondary winding; Veg (=400mV) is the internal voltage reference and Rs is an
external current sensing resistor (Rs is R4 in page2 application circuit).

Start Up

During start-up process, VDD is charged through a start-up resistor. As VDD reaches 17.5V, the control logic starts
to work, and the gate drive begins to switch. A soft-start function is implemented to prevent the transformer from
entering into CCM (continuous current mode) as show in Fig.1.

The power supply is taken over by the auxiliary winding once the voltage of this winding is high enough.

After ME8316 control logic starts to work, STP pin is clamped to lower than VDD voltage about 0.2V.

The MEB8316 will shut down if VDD goes below 7.5V (UVLO threshold voltage).

|/VSTART (=18V)

VDD

Int.
Enable

Fig.1 Start up sequence
Power Factor Correction
The primary side current increases linearly from zero to peak value, as sensed by the current sensing pin CS, during

the external MOSFET on-time. When the primary current reaches the threshold, ME8316 turns off the power

—
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MOSFET immediately. After a constant OFF time, TOFF, ME8316 turns on the power MOSFET again. The peak
current threshold follows the rectified sinusoidal-shape of main line voltage. As a result, the envelope of the inductor

current is sinusoidal-shaped, high power factor is therefore achieved in this way.

Voltage Inductor Current
Waveform Waveform

Ave. Inductor
Current Waveform

—h-l I-l— Constant OFF time

Fig.2 Power Factor Correction

Auxiliary Sensing

The ME8316 features over-voltage protection (OVP), short-circuit protection (SCP), and over-current protection
(OCP) functions. Those protections are triggered by sensing the auxiliary winding waveform information, as the
auxiliary winding voltage is proportional to the output voltage (secondary winding voltage) during the OFF time period.
The auxiliary winding voltage is sampled by DSEN pin, one LEB (Leading Edge Blanking) time right after DRV signal

is turned off.

DRV

—) & LEBtime

b

Fig.3 Auxiliary Single Sensing

Aux

Over-voltage Protection
The ME8316 is implemented with two over-voltage protection schemes: (1) If DSEN pin’s voltage is detected above

3.2V for three times (refer to Auxiliary Sensing section), ME8316 turns off the PWM switching signal, and VDD

—
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voltage gradually drops to UVLO threshold, and the system will be re-started. The threshold voltage of over-voltage

protection VOUT_OV, can be easily defined as (refer to the application circuit in page 2):

R5Y N
VOUTOV:3'2X(1+%JXW:_ D8

Where Ns is the secondary winding, N, is auxiliary winding, Vpg is the forward bias of the secondary side rectifier
diode.

(2) 1f VDD pin’s voltage exceeds 19.2V three times, ME8316 turns off the PWM switching signal, and VDD
gradually drops to UVLO threshold, and then the system will be re-started. It is highly recommended to set up the
VDD voltage between 12V and 16V by designed a proper N, to Ns ratio of the transformer.

Short-circuit Protection

The short-circuit protection is triggered if the DSEN pin voltage is detected below 200mV for a continuous time of
640us. The gate drive switching will be turned off, and a restart process will be kicked off when the VDD voltage
drops below the UVLO threshold.

This re-start process will repeat if the short-circuit condition continues to exist.

Over-current Protection

The ME8316 immediately turns off the power MOSFET once the voltage at CS pin exceeds 2.2V. This cycle by cycle
current limitation scheme prevents the relevant components, such as power MOSFET, transformer, etc. from

damage.

—
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Package Information

Package type:SOP8  Unit: mm (inch)

——D0——— £ i
|- E | ¢ g o1 L— L b= ‘i
| G
O @ i
i l
4
JF Y
& I
T
{1
Al .
- \
A F} \R_
Dimension (mm) Dimension (Inches)
Character
Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.1 0.3 0.004 0.012
B 1.27(Typ.) 0.05(Typ.)
b 0.330 0.510 0.013 0.020
D 5.8 6.2 0.228 0.244
E 3.800 4.000 0.150 0.157
F 4.7 5.1 0.185 0.201
L 0.675 0.725 0.027 0.029
G 0.32(Typ.) 0.013(Typ.)
R 0.15(Typ.) 0.006(Typ.)
61 70 70
0 8 8

—
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REsh i 1pA (HLAED

B 4L [ %M (Cable drop compensation)

50mW [HIAFHLEIFE .

FEPRIRUSEE T, AR T3 AT B CS AN (FR:
FEHIBE Rs BOE « R BT, PRM AR AT BUGRIE
BRI BRI R . IeAh, S W B LR RERME, o VDD JE fR 4 S8z
QIESE SR RiNiE= 4l ki o it AR

ME8317 £ T iE LAY ThhE, fFh: VDD KRIEMR e & MR E|
#(UVLO), VDD iRy, Faktrir, BRIMIRGARY, o WETTHIHFE(Leading edge blanking)

P9 B 600V JEMOSFETIh & 8

LEB, VDD HL AR, 5%, e VDDX L RF(UVLO)
MG & ESEESI

o FHLICLEHLIHTT A% e 7-pin SOP7
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o /AL A B LU

|

V05 WWW.microne.com.cn Page 1 of 13



http://www.microne.com.cn/

i

- P ME8317/

BRI N A ]
. - 7 1T é—uTg Vor
.

Vo-

s

EMI
ACIN Filter 1
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DRAIN
COMP VDD
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Cc R T R1
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ME 83 17 XX_G
T

HORARIR

IR/ 75A0
S7-SOP7

SP-ESOPS8

2. PEARFIVY

i 7= it

ME8317AS7G M # 2N60 COOLMOS, & T 8-10W

ME8317BS7G N 3% 2N60 MOS, & T 6-8W

ME8317CSPG Wi 2N60 COOLMOS, i&EH T 10-12W, JEIHINEE
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WIRZH
Y SHEH LY DA
O YR L -0.3~30 v
CS,INV,COMP#ii X\ HiLJE -03t07 \Y
ARG -30~+150 C
P il 3 -55~+150 C
BRI E (154, 10 ) 260 (10S #E# TAEZMH) C

TERE: R PR BT RESR A 1 o AN EBLET TARAEHER 250 AN DL o I (B3 AT AR L0 B K HIE 264 T AT e
R AR AT FEVE

HASSE (LU, FENERE= 25°C, VDD#IAHIE=15V)

inc) ¥ PR %A B/ME | BEUE | BKE | B4
& IR A
Istart-up J& ) L VDD=11V - 1 3 A
Istatic TAEHR VDD=15V - 420 500 WA
UVLO(off) VDD & Hi JE 12.5 13.5 14.5 Y,
UVLO(on) VDD JE LR 7.4 8.0 8.6 V
Vbb_ove VDD &R 30 31 32 \
Vbb_max VDD K TAFH & - - 30 \Y;
3 TN
VRerF_inv RS2 ML VDD=15V, Vcs=4V 1.94 2.00 2.10 \Y;
Tpause_min $5 R T 5 N (] - 2.0 - usS
Tpause_max A5 I (] 8 10 12 mS
lcomp_cable R EARAME FIR VDD=15V, Vcs=4V 42 45 49 WA
G2V oR U g
Ties CSHIVH KR [a] - 0.5 - uS
Vin_ocp CSid it B E HL % 485 500 515 mvV
Td_oc ik i K W R IR - 100 - ns
MOSTREH 5
BVdss MOSHsIET ZF L& | Vgs=0, Ids=250pA 600 - - V
Ron S FLPH Vs=10V, 1d=1.0A - - 2.3 Q
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(1) IC Supply Current vs. Input Voltage

ME3831/

(2) Supply Current after startup vs. Temperature

Quiescent Current VS. Input Voltage Supply Current after startup V¢
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. 400 g ;':‘ 500
- D
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< 300 8 g—
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> >
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= ay, 350
o o
(8] =]
g 100 ) 300
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o 0 J 250
0 5 10 15 20 o5 30 -30 0 30 60 90 120 150
Input Voltage(V) Temperatil)
(3) Startup Voltage VS. Temperature (4) VDD UVLO enter voltage vs. Temperature
Startup Voltage VS.Temperature UVLO Voltage VS.Tem
14.5 9
S 14 o 8.2
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g 135 — = T e
8 o 7.4
S 13 >
o 8 6.6
2 125
& >
PN 5 5.8
11.5 5
-30 0 30 60 90 120 150 -30 0 30 60 90 120 150
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(5) INV voltage vs. Temperature (6) INV Voltage VS. Input Voltage
INV Voltage VS. Temperature INV Voltage VS. Input Voltage
2.2 23
2.1 2
s — | 2
S 2 — 2
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219 -
z I
18
17 02
e
16 0
30 0 30 60 90 120 150 0 5 10 15 20 25 30
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b 0.330 0.510 0.013 0.020
D 5.8 6.2 0.228 0.244
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o [N E HiH P (Leading edge blanking)
o VDDXJE{RF(UVLO), i ARy K et {7
o iR

NE%E HHEEF A
o FHLES e SOT23-6
o ELAS

e LEDIEHH
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'_
VDD FB  GATE [k §
ME8320

T[ GND Rs
\/ %

v

.1 SVIAFHZE RGN K
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A B IIRE: A
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el
A FEFRIR
FEmiE = s Ui B
ME8320AM6G HEEA: SOT23-6
& F AL
vop  FB - CC
6 =
EN=2H
12 L
GND GATE CS
FEISL T e i B
PIN AL %e42 Thes i Be
1 GND IOy
2 GATE H1E Ih% MOSFET IRz
3 CS AR R 2 S5 32 LR i
4 cC AhEEHZE, H T IER
5 FB i HH EEL T S A B N B
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SRR
VDD (6)
Soft gate C
Internal \g\ﬂ drive GATE
UVLO supply
v
POR

LEB
Constant
DEM QRPSR | ' curent ‘@CS

&logic regulation

(1) GND

C CcVv
FB Controller

(on/off)
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e
B4 SYTEH XA
O P B L 35 Y%
O VDDA FL i 10 mA
GATEHJE 20 Y,
CC, CSHiNHLE -0.3t07 Y,
FBHiA HL -0.7t07 v
2L HBH(SOT23-6) 250 TW
fifi A7 1 P -65~+150 C
= 45 150 C
AR -40~+150 C
JBRE (154, 10 72 ) 260 C
ESD AfAEAY 2 KV
ESD Hl&sfE A 250 \Y;

VERE: B R RS AT REAR B A A o AR ILERAT TARAEHERE AT LA DL o I [HIEAT AR 80 B K HIUE 261 T AT e
SRS EE

HE TR
BH B/ME BRI(E BAE BT
O Fr LR HL VDD 10 - 20 \Y
M AR -40 - 85 C
K IF R - 120 - KHz
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Hax

HSSE (LN, FIEEE= 25°C, VDDA HIE=16V)

ME8320

inc] 28 2% = | BE | BX | BT
O HIEEH (VDD )
lsramr SEL VPD=UVLOOR)-1v T
W VDD ¥ HL

lop TAEHLIR Veg=1V, CL=0.5nF VDD=20V | - 1.0 | 1.5 | mA

UVLO(on) VDDR JE R VDD Hi kT[4 85 | 95 [ 105 | V

UVLO(off) VDD /& 3 % VDD HiJk bt 14 | 155 | 16.5 \%

OVP VDD AR 31 33 35 Y,

VDD_Clamp VDD #{frH & lvop=7mA 33 35 37 \

RMAES (FB E#)

VEB_EA_Ref RS2 H 198 | 20 | 202 | V
VEs_ovp fi I AR A 1L R - 2.4 - v
Tmin_off /N ST [] - 2 - usS
Tmax_off BRI [A] - 2.3 - mS

Icable_max B R ZR P AMEE FELIR - 45 - WA

AR NES (CS BH)

LEB CSHIVH KR 8] - 500 - nS

To_oc O KW EIR CL=1nF at GATE - 100 - nS

fERZHIFS (CCEM)

V_cc_RreF P CCHE#E L 490 | 500 | 510 | mV

MRS (GATEEHD

VOL i AR P lo=20mA(sink) - - 1 Y,

VOH it ey L lo=20mA(source) 75 - - Y,

Ve_clamp fi A L VDD=24V - | 145 | - v

Tr By b T ek T CL=0.5nF - 700 - nS

Te B S B ) CL=0.5nF - 35 - nS

Tp i PRI IR FE 150 - °C
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TR

ME8320 & — 3 J5lid e B AE IS IR 20 AC/DC HIPR I B Fr, TR KR LM R 18W, ShEDIH MOS, HIT78
HLgS, IENCAS AT LED SRAD4U. S50 H1E B HUR FEAI/INT 100mW IFFHLEIRE . FEEERI T A& T4 A
fEIhRE. RAUEIRIES], LU BCR AR AT EMIYERE, 5 2 /S RAE bR HEZR .
=k

MEB320 )5 Bl IR AEH I, FTLA VDD i H 28 U o] UR PR 78 £ F 8 FL s o 5 Bl L b a] DU A — AN K PEABE R FR
BH, 7E3 2 8 BNE R IR, 9N TAER (45 .
TAEBR

ME8320 1) T{E LR ILE ImA(HLAL(E), FrlLl VDD a8l v LICE /IME,  [RIIN AT DS i R G %
SRR

ME8320 R Fl Rl [ Bl IR TARRE, KNORFEIRARGRA, LB RAFH) EMI RS OF fEfE e AME IR
TAERS, RAAESE, BNTREFE, SRREAA S, RIS E 7RG, WL N RAERBRHEEK
fE SR

MEB320 HAKs i I TEME A2 RE /7, F vt 70 B g S rpod i A s (R, THE R i AMER A . 2
M R, SRR AR ER A, XX i R B R AT, RE R RN R . 22 R RO B R
AT, SRR IR AN, RHASENE R, &5, R ERASENERAT] 0. TAEEME R T

_ N, 500(mV)
2 Rcs(Q)

loc(MA)

Forr: Nee 9 & Gk H i O HS LA
Rcs N CS 5 GND Z [Al {1 B .
N 78 He 35 4] 2 ATk 2 2z Bl R T L
EVER

ME8320 f#] FB 5| fI i L fH Ra AT Rb )7y ke I A Bh el S it v s, FB HLE 5 2525 I B (1) 22
(B I R ZE TR G ORI B 5 A5 5 AR . D 7 3R it I AR A RE A s 28 1) I SRS I AT RE I
BEAR . b i Al i A5
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Vour=2*(1+Ra/Rb)* (Ng/Na) -AV
Hodp: Ra A1 Rb 2y T s A 3 52 157 B FELAEL
Ns Fl Na 978 He 25 0 R0 4 B 24 Pl 11 I 4
AV 7% B RCE ) R
FELYRUASH I A T T R
MES320 423t T & & IR, DS it b e e CS L AOERURE PR BRI . 7 Th TP 25 SN, SR el i

ST R RN, A G T S SE i S| EE KR ERE, 1E CS L& B 500nS RGBSR, K CS B Ak
ERIETE RC B N2,

i Hh £ e P M

SRR BT LSO SR R R B, SO QR LR, SR SBCT T
AR R, 27 R 4t 4. MESS20 WAk T AR RN IS, DI St
.

ME8320 H ALk iAMEIhfe, M2 i S AE f 2l b B S Id 9 B IR FE B R 3R 1E FB BRI 7 AL ka2
HiT . BEAE FE s BN S B R B I(E Ih R CES SIERZ B YR KRR S 5t 51 B2 2% H e ot
FLAR (1 s BT A o ) AR DR 28 8 5 4 FX) il R ph e it D R DA SO B AMEE (R RE L o S KA M LA AT (T 2

£l
F

3

EE

AV L x(R./#R,)x10°
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v 2

O
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MR IR 2%
ME8320 ] GATE JALLH T3R8l 4 D)% MOSFET 4, GATE SRzl ® A IKzh it Bakah 7 Ak 17 &

i) EMIPERE, SEBL T RCR . WIEEEAT EMI P SRS i A B S8 TARE T AE 14.5V, DLES D)% MOSFET
s H P S AE S T AR IR

Bl

ME8320 £/ 1 5¢ % IR TIfE, E4h VDD RIEfr#"(UVLO), VDD Ly, Baah, &M
AR, ARy, VDD BRI RS, iR E%.
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HERFE
o IHEMA: SOT23-6

B D

[—e1

T [ .

—'-l B ;‘— - 0 a’
T i ]
1
i
<
R~ (mm) R~ (Inche)
SH
&/IME BANE ®/ME B AE
A 0.9 1.45 0.0354 0.0570
Al 0 0.15 0 0.0059
A2 0.9 1.3 0.0354 0.0511
B 0.2 0.5 0.0078 0.0196
C 0.09 0.26 0.0035 0.0102
D 2.7 3.10 0.1062 0.1220
E 2.2 3.2 0.0866 0.1181
E1l 1.30 1.80 0.0511 0.0708
e 0.95REF 0.0374REF
el 1.90REF 0.0748REF
L 0.10 0.60 0.0039 0.0236
a® 0° 30° 0° 30°
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® CRTTRIAZ, BEMAAISGE, FIRESH RETE Z K.

® RTTRHITICHEBLT EIAE D B =3 1 Tk A AL 51 % 2 & [, AR FIA KRB THUE. Ji5h,
I LR B DA i ARRIE R B, AR RUERL R A = 22 it

® ATURINARGAATVFR], AEEIHAL H 0 DA B = 4 .

® KRTURITICEZ i, RAERNF FEVER, AU, BT, Biodm.
WroRHRAS I RS T B0 2 A A X A 2R RO P 2 e B A AR A A

o JIEARR(F —MEATREESWEN, BRSPS e R R Rk A i el
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