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ME8119

Current Mode PWM Controller With Frequency Shuffling ME8119

General Description

ME8119 integrates a PWM controller and high
voltage power MOSFET of 600V. ME8119 has the
features of very low standby power (<100mW)
when AC power above 220Vac. and cost effective
offline flyback converter applications in 24W range.
ME8119 offers complete protection coverage with
automatic self-recovery feature including
Cycle-by-Cycle current limiting (OCP), CS short
protection, over load protection (OLP), and VDD
under voltage lockout (UVLO) and latch feature
including over temperature protection (OTP), over
voltage (fixed or adjustable) protection(OVP).
Excellent EMI performance is achieved with
frequency shuffling technique together with soft
switching control at the totem pole gate drive output.
Tone energy at below 20KHz is minimized in the

design and audio noise is eliminated during

operation.
Selection Guide
ME 8119 X X
Environment mark

Package:
e.q..D8-DIP8

Product Type

Product Series
Microne

—
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Features

ePower on Soft Start Reducing MOSFET Vpg Stress
eFrequency shuffling for EMI
eAudio Noise Free Operation
eExtended Burst Mode Control For Improved
Efficiency and Minimum Standby Power Design
e|nternal Synchronized Slope Compensation
eFixed 65KHz Switching Frequency
e(Good protection coverage with auto self-recovery
* VDD Under Voltage Lockout with Hysteresis
(UVLO)
* Over Temperature Protection (OTP) with latch
shut down
* Cycle-by-cycle over current threshold setting for
constant output power limiting over universal
input voltage range
* Overload Protection (OLP) with auto-recovery
* VDD Over voltage Protection(OVP) with latch shut
down
* Adjustable OVP through external Zener
* CS floating protection with auto-recovery
* CS short protection with auto-recovery

e Available in DIP8 package

Typical Application

Offline AC/DC flyback converter for

® Switching AC/DC Power battery charge
Digital cameras and camcorder adapter
Set-top box power

Auxiliary power supply for PC and server

Open-frame SMPS

Page 1 of 10
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Pin Configuration

The ME8119 is offered in DIP8 packages shown as below.

1 8
NC _/ DRAIN
2 z
RT . DRAIN
3 6
GND SENSE
4
FB VDD
PIN Assignments
Pin Num. | Symbol Description
1 NC
Dual function PIN. Either connected through a NTC resistor to ground for over
2 RT temperature shutdown/latch control or connected through Zener to VDD for
adjustable over voltage protection.
3 GND | Ground
4 FB Voltage feedback pin, by connecting a photo-coupler to control the duty cycle
5 VDD Chip DC power supply pin.
6 SENSE | Current sense input pin. Connected to MOSFET current sensing resistor node.
7,8 DRAIN | Drain of internal HY MOS

Absolute Maximum Ratings

Parameter Range Unit
VDD/VIN DC Supply Voltage 40 \Y
Drain Voltage -0.3~600 V
VDD Zener Clamp VoltageM®*® VDD_Clamp+0.1V \%
VDD DC Clamp Continuous Current 10 mA
VFB !VSENSE 1VRT (Voltage at FB,SENSE,RT to GND) -0.3to7 \Y
Min/Max Operating Junction Temperature T, -20 to 150 °C
Min/Max Storage Temperature Tstg -55 to 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.

Note: VDD_ Clamp has a nominal value of 32V.

| —

V02 WWW.microne.com.cn Page 2 of 10




g

ME8119

Recommended Operating Condition

Parameter Range Unit
VDD Supply Voltage 10 to 30 Vv
Ta Operating Ambient Temperature -20 to 85 °C
Block Diagram
VDD ¥ : Internal DRAIMN
clamp || ovp ESR| uvLo || sy |4V (B)
s ;[_ (7
RT -
5 . | Soft
f Vth_otp —| i , Driver ﬂ""
e Latch -
Vih_ovp— | Logic |e sﬁS 4 [
control |« 2
s 0 Soft CsS |
GND R start float ®
® i SENSE
& ocP
Slope LI e |

NC
compensation

@ 4
F \th
<3k

U 3
FB

88mS j«— OLP @

Extended
burst mode

0sC
Burst |
mode

—
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Electrical Characteristics(T, = 25°C,VDD=16V, if not otherwise noted)

Symbol Parameter Test Conditions Min Typ. Max | Unit
Supply Voltage (VDD)

VDD=11V, Measure
I startup VDD Start up Current ) - 2 20 MA
leakage current into VDD

lvbb_operation Operation Current V=3V - 1.8 3 mA
UVLOon VDD Under Voltage Lockout Enter 8 9 10 V
UVLOopr :/Iizoyer:?/;ar Voltage Lockout Exit 13 14 15.5 v
VpuLL-up Pull-up PMOS active - 13 - V
Vob_clamp lvop = 10 mA 30 32 34 \Y

CS=0V,FB=3V Ramp up

OVPon VDD Over voltage protection enter i ) 24 26 28 V
VDD until gate clock is off
VLATCH_REASE Latch release voltage - 5 - \Y
Feedback Input Section(FB Pin)
AVCS PWM Input Gain AVeg /AVCS - 2 - VIV
Maximum
Max duty cycle Vpp=16V,Vgg=3V, Vcs=0V 75 80 85 %
duty cycle
VFB_Open Veg Open Loop Voltage 3.9 4.2 - \Y
Short FB pin to GND,
IFB short FB pin short circuit current P - 0.3 - mA
- measure current
VREF_GREEN The threshold enter green mode - 14 - \Y
VRer surst 1 | The threshold exit burst mode - 0.675 - V
Vrer surst L | The threshold enter burst mode - 0.575 - V
Power Limiting FB Threshold -
V1H PL 3.7 - \
- Voltage
To pL Power limiting Debounce Time 80 88 96 mS
Zrs N Input Impedance - 4 - KQ
Current Sense Input(Sense Pin)
Soft start
, - 4 - mS
time
T_blanking | Leading edge blanking time - 220 - nS
ZSENSE_IN Input Impedance - 40 - KQ

. From over current occurs
Over Current Detection and Control | . i
Tb oc till the gate drive output - 120 - nS

Del
i start to turn off
Internal current limiting threshold
VTH oC FB=3.3V - 0.875 - V
- voltage
Vocp_cLamper | CS voltage clamper - 0.95 - V
Oscillator
Fosc Normal Oscillation Frequency VDD=16V,FB=3V,CS=0V 60 65 70 KHz

—
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iinikl ME8119
Af_OSC Frequency jittering - +4 - %
Af_Temp Frequency Temperature Stability -20°C to 100 °C - 1 - %
F_shuffling Shuffling frequency - 32 - Hz
Af_VDD Frequency Voltage Stability - 1 - %
F Burst Burst Mode Base Frequency - 22 - KHz
MOSFET SECTION (DRAIN Pin)
BVdss Drain-Source Voltage Vgs=0 600 - - V
Vgs=10V,
Ron Static Drain-Source On-Resistance Id=1.0A - - 25 Q
Duty Maximum duty cycle 75 80 85 %
Over Temperature Protection
IrT Output current of RT pin 95 100 105 MA
Votp Threshold voltage for OTP 0.95 1 1.05 V
Vorp FL Float voltage at RT pin - 2.3 - \Y
Tp otp OTP De-bounce time - 32 - Cycle
VRT ovp RT Pin open voltage - 4 - V

Operation Description

The ME8119 is a low power off-line SMPS Switcher
optimized for off-line flyback converter applications in
24W power range. The ‘Extended burst mode’ control
greatly reduces the standby power consumption and
helps the design easily to meet the international power
conservation requirements.

eStartup Current and Start up Control

Startup current of ME8119 is designed to be very
low so that VDD could be charged up above UVLO
threshold level and device starts up quickly. A large
value startup resistor can therefore be used to
minimize the power loss yet provides reliable startup in
application. For a typical AC/DC adaptor with

universal input range design, a 2 MQ, 1/8 W startup

—
V02 WWWw.microne.com.cn

resistor could be used together with a VDD capacitor
to provide a fast startup and low power dissipation
design solution.
eOperating Current
The Operating current of ME8119 is low at

1.8mA. Good efficiency is achieved with ME8119 low
operating current together with extended burst mode
control features.
eFrequency shuffling for EMI improvement

The frequency Shuffling/jittering  (switching
frequency modulation) is implemented in ME8119.
The oscillation frequency is modulated with a random
source so that the tone energy is spread out. The
spread spectrum minimizes the conduction band EMI

and therefore reduces system design challenge.
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eExtended Burst Mode Operation

At zero load or light load condition, majority of the
power dissipation in a switching mode power supply is
from switching loss on the MOSFET transistor, the core
loss of the transformer and the loss on the snubber
circuit. The magnitude of power loss is in proportion to
the switching frequency. Lower switching frequency
leads to the reduction on the power loss and thus
conserves the energy.

The switching frequency is internally adjusted at no
load or light load condition. The switch frequency
reduces at light/no load condition to improve the
conversion efficiency. At light load or no load condition,
the FB input drops below burst mode threshold level
and device enters Burst Mode control. The Gate drive
output switches only when VDD voltage drops below a
preset level and FB input is active to output an on
state. Otherwise the gate drive remains at off state to
minimize the switching loss and reduces the standby
power consumption to the greatest extend. The nature
of high frequency switching also reduces the audio
noise at any loading conditions.
eOscillator Operation

The switching frequency of ME8119 is internally
fixed at 65KHz.

No external frequency setting

components are required for PCB design simplification.

—
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ME8119

eCurrent Sensing and Leading Edge Blanking

Cycle-by-Cycle current limiting is offered in
ME8119 current mode PWM control. The switch
current is detected by a sense resistor into the sense
pin. Each time the power MOSFET is switched on, a
turn-on spike will inevitably occur at the sense
resistor. To avoid fault trigger, a 220ns leading-edge
blanking time is built in. Conventional RC filtering
can therefore be omitted. During this blanking
period, the current-limit comparator is disabled and
cannot switch off the gate driver.
einternal Synchronized Slope Compensation

Built-in slope compensation circuit adds voltage
ramp onto the current sense input voltage for PWM
generation. This greatly improves the close loop
stability at CCM and prevents the sub-harmonic
oscillation and thus reduces the output ripple voltage.
eOver Temperature Protection

A NTC resistor in series with a regular resistor
between RT and GND for

should connect

temperature sensing and protection.NTC resistor
value becomes lower when the ambient temperature
rises. With the fixed internal current Igr flowing
through the resistors, the voltage at RT pin becomes
lower at high temperature. The internal OTP circuit is
triggered and shutdown the MOSFET when the

sensed input voltage is lower than Vry_ote.
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eProtection Controls

Good power supply system reliability is achieved
with its rich  protection features including
Cycle-by-Cycle current limiting (OCP), Over Load
Protection (OLP), CS short protection, CS floating
protection, and latch features including over
temperature protection (OTP), fixed or adjustable over
voltage protection (OVP), and Under Voltage Lockout
on VDD (UVLO).

The OCP is line voltage compensated to achieve
constant output power limit over the universal input

voltage range.

Typical performance characteristics

ME8119

At overload condition, When FB input exceeds
power limit threshold value for more than Tp pi,
control circuit reacts to shut down the output power
MOSFET. Similarly, control circuit reacts to shut
down the switcher. Switcher restarts when VDD
voltage drops below UVLO limit. For latch mode,
control circuit shutdowns (latch) the power MOSFET
when an Over Temperature condition or Over
Voltage condition is detected until VDD drops below
5V (Latch release voltage) , and device enters

power on restart-up sequence thereafter.

Vpp = 16V, Ta = 25°C condition applies if not otherwise noted

Vth_otp vs Temperature

1.02
1.01
> 1
[= 3
3| 0.99
=
S 0'98-._
097
0.96
40 20 0 20 40 60 80 100 120 140
Temperauture ()
UVLO(ON) VS Temperauture
8.7
_ 8.65 N\
=
= 8.6 —— \
Q 855 ~ ——
3 ° b
8.45 ==
a4

40 -20 0 20 40 60 8O0 100 120 140

Temperauture (1)
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Istartup vs Temperauture

Istartup (pA)
/

40 20 0 20 40 60 80 100 120 140

Temperauture ('C)

UVLO(OFF) VS Temperauture
14 4

142 AN

14

13.8 \
13.6 N

UVLO(OFF) (V)

13.4

13.2

-40 -20 0 20 40 60 80 100 120 140

Temperauture (C)
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Typical Application

i1 1)

%" »_T_ DC

T ouT

EMI
ACIN Filter

\
i
=

NS 4
VDD 1 T
RT DRAIN T *——
SENSE
Bl DRAIN %7 ?
GND F8 =
ME8119

P
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Packaging Information

Package type:DIP8 Unit:mm(inch)

| —

V02

ME8119

——A—- ©
Pin1 4] Nt 1 Ping T —
& E: E
q b ——
ull B [
& o4 i
I | D5
.JI In'
l/\ | c
: 8
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.)
c1 0.204 0.360 0.008 0.014
e 0.510(Min) 0.020(Min)
0 0° 15° 0° 150

WWwWWw.microne.com.cn
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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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. PRSI DI RE RN AR (RIME8BL35E a2 i) , MMIRIEDIRE 1) %4 ; fEVCCH L EF-2I9.0V, FH3)
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HRBE 2 00, FBER/INR G o FHTE, HERGZHER R RRR T BRI, & ohE SR A
VCCRKT10V, NMIPHLE% & 5 BIFBIVCCRELELOV R AR T DA SR FH Ah S ot r i, b 1A PR s o i o PR
HEFRE R TR, OBAThZRAA IR B, OE FHiThZH & n R RENS, T H OB FHA IRz (3
OBJFHLLZISHIBREL, 4IS=0VI OB HLiLZ140mA, A)J5 OB HLmBEISA MG N, 241SHE in£0.6VIy, OBJFHLL
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15 F— DK IR EFB/NT2.4V, FIREBRMASEL . HAMLEEENE RS, ENEERT150CHE, %
PR35 a () JE B, ATIR AL 160°C . #VCCRERI3.9VA 4 Mk # <], OSCL. OSC2ILHEF, FRIEIRFF I, VCC
kel R RER2.2VA AT, MES135E Hik N E M EL .

#VCCIE2I3.9VEty, kiz#s KM, OSCL, OSC2MK LT, HJELRIF IS, VCCARE: T [%5|2.2VA 4, ME8135
HFHEN B S EL

L P i B
OBI)REHAR

JRBHRIN, SMER S, W E1206 B, BHAEDN6M, SXEhF i K a2mA, BARULR Bl [E ZR Oy i,
HUFNE SR, 1.
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FEIEW TARRES, PRI g i RTT 50 AT AR, e HE  s JF 5C R UK. (A2 BR T fE AT R ) - FB
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R T, IRT24VIRE, JTFRIFRRGMAR. SMEFBHARONS RS v 7~ A, JEMREm e AN 24, et
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! 160°C! !
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| | |
OPT | | | |
: : : TEMP
“~ 1 140°C ! 130°C
Sa | | |
I T T e R A -
] | | —vce
3.9V

pUR/ L3l

ICERAERR T FEH L IR ARA ThiEE . 758 W EIA BI150°CHY, ARG B ERBIIE, B BIMES N, T8
AL, BRICDIRE. RO pEIR A S, BERERG A CH. s ERE=)D
T ESREGRY

|CHA IR IR FLE AR T RE . £EVCCHLERIA 9.0V ICH G a5, XA KI5 3 B A3 9K S0 FL AR 3L, 4
NP FE R T 0 R B L BE R N F DR I B, ORI IC FRALZEIC P 3R & it FR ] FEL B X VC CHLZR FE L, AT TR R BR Bl H
JEo FEICIE TAER MARFEVCCHIEE4.8-9V (B CELIE 85 H 5 S0 , A VCCHUE T B 24V IR, 25 K2\
KHPIRAS, VCCHk— & 32.2Vef, ICENIFAENEE. (fERE=R)

VCC

ICH#EBVCCHA —~ EIR Lk LB as s, B VCCIERT10V, WILEEahE, FBRH THi, 8iEVCCE10V,
IR B3 H R PR T RE . A e Tl e mT DA {68 P S A s %) R RIS DI R, T G i BRI (0 A PR DR B
mILR, TRREFE 24, RO RIAAE, VCCIIR TR RFE GG MTa kS dE K5 Sk Ve C iy E it
s, IC R R HI B0 3 20 i HUE N IR .
BT SR L PR il

ICHAZ A IR BRI D58 BN OG0 O IR AT Al , TR B FB AL (1) FRL BB b PR FRL AL A BV iR R
JERA,  HR AR A SR AT BRI AR, BRI OCRUE, kG O U AR R A I o S B IR R R TV B TR
I, A EFIMOSFET IR AL RoNAEALAR KD FFOGEFr, FF SRR — /M B (1Y B & T AR & R 1
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BREIESK
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FENR [T
1.VCE WK (X-ALF5: 10uS/div; Y-24%%: 100V/div)
Vin=85V AC, lo=1A Vin=115V AC, lo=1A

VDS
100V/div

VDS
100Vv/div

100S /div 108 /div

Vin=230V AC, lo=1A Vin=264V AC, lo=1A

100V/div

2. H G P T
Vin=115V AC, lo=1A Vin=230V AC, lo=1A

Vo ripple
20mV/div

Vo ripple
20mV/div

10mS/div 10mS/div
3.4 a3

Vin=85V, lo=1A Vin=265V, lo=1A

Vin
= 100V/div

M \in
100V/div

il Vo
2VIdiv

1S/div 100mS/div

#
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W s ME8135
B R SMATFE RS

AR N A AR TR I RCR 2

88
86 _l 0
. T— ——100% Load
g A :iLZ: — T
= A ‘F';r r | X | -=—75% Load
Lg” 50% Load
80 25% Load
78 —x— Mean value
76
85 110 135 180 220 265
AC Input voltage (Vac)
T AR AR [R5 A\ Th 28 i 2k
21 =
S 1.8 o
T
15 ,!/ |
b ./ —&— During output
z 1.2 o non-load
Z 09 - —m— During output
uring outpu
= 06 m— short
0.3 -
oL_® * $—t——T1—

85 110 135 180 220 265
AC input voltage (Vac)
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Hicr. '.: 1€
™

Bz ME8135
SRV
o M. DIPS
—A— _ ©
Pin1 4] N 7 Pin8 R e
of] E ! — _(1:
= E éz f
(§)
= By L | =
c 1
r \ D g =
| f
_fLct
-t 2
- JR~F (mm) JR~F (Inch)
w/ME BAE w/ME BAE
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° 15°

#
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Micr. -’ 1€

i 8- S ME8135
o HfFARAL DIP7(B)
! —
/ {as \
I: J7 f A2 ]
I :
5 1 Al
o
b Bll [ e | eA L2
T ' B <Ba
v 5
EENaT *’
I_Ll i bl
77 |
sk
) El  BASEMETAL  { Z //
wﬂl—l PLATING
_IJ LLIJ LI_IJ H_l SECTION B-B
1 4
2% RA (mm) Rt (inch)
®/ME BANE B/ME BmAE
A 3.6 4.0 0.1417 0.1575
Al 0.51 - 0.0200 -
A2 3.00 3.40 0.1181 0.0945
A3 1.55 1.65 0.0610 0.0650
b 0.44 0.53 0.0173 0.0209
bl 0.43 0.48 0.0169 0.0189
b2 0.95 1.05 0.0374 0.0413
B1 1.52 (BSC.) 0.0598(BSC.)
B2 1.97 2.07 0.0775 0.0815
c 0.25 0.31 0.0098 0.0122
cl 0.24 0.26 0.0094 0.0102
D 9.05 9.45 0.3563 0.3720
E1 6.15 6.55 0.2421 0.2579
e 2.54(BSC.) 0.1(BSC.)
eA 7.62(BSC.) 0.3(BSC.)
eB 7.62 9.3 0.3 0.3661
eC 0 0.84 0 0.0331
L 3.00 - 0.1181 -

#
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® CRBIRIAR, BEFMMISGE, RS RENE ZHE KL

® RTTRHITICHEBIH BRI S = M DAL A B 51 8 2 & G, AR FIAARHEILTUE. 5i5h, BRI
BN i ARRYEN U, AR CRIEE R 2 it

® ATURIWARGAATVFR], AEULIHAL H (0 DA Bl = 5 .

® RTIRIINCHEZ T M, RERXFHHEVFR], ARSI BT a8 Bk as i BB
RApAs i TS AR A 4 A M o A A4 2 S ) S R e B R

o JUEARRNF -RE TSRS AR, (B S S AT T e R R R R A SR B R A
A5 LR R B RS E T N B R, KRS M ESE, RO IURIE. KB EE

PR BT IER IREE s S At
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