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Excelliance MOS Corporation

EM8631

Green mode PWM Flyback Controller

General Description

EM8631 is a high performance, low startup
current, low cost, current mode PWM controller
with green mode power saving. The EMS8631
integrates functions of Soft Start(SS), Under Voltage
Lockout(UVLO), Leading Edge Blanking(LEB),
internal Over Temperature Protection(OTP),
internal slope compensation. The EM8631 also
features more protection like Over Load
Protection(OLP) and Over Voltage Protection(OVP)
to prevent circuit damage occurred under
abnormal conditions.

The EM8631 provides the users a superior
AC/DC power application of high efficiency,

excellent EMI performance, low external
component counts and lower cost solution.
Ordering Information
Part Number Package Remark
EM8631) SOT-23-6
EM8631S DIP-8

Typical Application Circuit

«— |

Features

GREENPRODUCT

Ultra Low Start Up Current (6uA)

Current Mode Control

Soft Start Function

Built-in Slope Compensation

Internal Leading-edge Blanking

UVLO

Over Voltage Protection (OVP) on VDD pin
Over Load Protection (OLP)

Cycle-by-cycle Current Limit

Feedback Open Protection

Internal Over Temperature Protection (OTP)

Constant Output Power Limit (Full AC Input
Range)

Excellent EMI performance

Applications

® Switching AC/DC Adaptor and charger
® Open-Frame SMPS
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Excelliance MOS Corporation EMS8631
Pin Configuration

GND COMP NC RT
GATE VDD Cs [_H [—I_H [—I_H ﬂ
D D D 8 7 6 5
6 5 4
O1 2 3 o 2 3 4
O 00 sora R
GND COMP RT TOP VIEW GATE VDD NC cs TOP VIEW
Pin Assighment
Pin Name Pin Number Pin Function
SOT236 DIP8
GND 1 8 Ground.
Voltage feedback pin. By connecting a photo-coupler to close the control loop and
COmP 2 / achieve the regulation.
RT 3 5 Set the switching frequency by connecting a resistor to GND.
CS 4 4 Senses the primary current.
VvDD 5 2 IC Power Supply Pin.
GATE 6 1 Gate drive output to drive the external MOSFET.
NC -- 3 &6 [No Internal Connection.

Function Block Diagram
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Excelliance MOS Corporation EMS8631
Absolute Maximum Ratings (note1)
® Supply Input Voltage, VDD 30V
® Gate pin 30V
® RT, COMP, CS Pin -0.3Vto 6.5V
® Power Dissipation, PD @ TA =25C
SOT-23-6 -0.4W
DIP-8 —m oo 0.714W
® Package Thermal Resistance
SOT-23-6 250°C /W
DIP-8 ---140°C /W
® Junction Temperature 150°C
® Lead Temperature (Soldering, 10 sec.) 260C
® Storage Temperature Range -65°C t0150C
® ESD Susceptibility  (note2)
HBM (Human Body Mode) 3KV
MM (Machine Mode) 300V
® Gate Output Current 300mA

Recommended Operating Conditions (note3)

® Supply Input Voltage, VDD 11V to 26V

® Operating Frequency 50k to 130kHz
® Junction Temperature Range -40°C to 125C
® Ambient Temperature Range -40°C to85C

Electrical Characteristics
(Vpp=15V, Rgr=100K ohm, Ta=25C, unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max | Units
VDD Section
VDD OVP Protect voltage Vovp 26.5 28 29.6 V
ISTARTl VDD=7V - 1 2 uA
Start up current
ISTARTZ VDD= VTH_ON'O.SV - 6 12 uA
VDD On Threshold Voltage VTh-0N 13.5 15 16.5 Vv
VDD Off Threshold Voltage V1h-0FF 8.8 9.8 10.8 Y
Operating Supply Current 1 lpp-op1 VDD=15V, Vcomp=0V, - 2 3 mA
Operating Supply Current 2 lpp-op2 VDD=15V, Veomp=3V, - 2.5 - mA
Ceare=1nF
VDD=15V,
Operating Supply Current 3 Ibp-0P3 ’ - 0.4 - mA

Protection triggerred
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Excelliance MOS Corporation EMS8631

Gate Section
Rising Time Tr C.=1nF - 150 200 nS
Falling Time Te C.=1nF - 30 100 ns
Current-Sense Section
MaX|rT1um Internal Current Vestin 08 0.85 0.9 v
Setpoint
Leading Edge Blanking Time Ties 200 300 400 nsS
Propagation Delay Time Tep 100 nS
Soft-Start Period Tss 2 mS
Internal Oscillator
Oscillation Frequency fosc Rrr=100K ohm 60 65 70 KHz
Maximum Duty Dmax Vcomp=3V, V=0V 75 %
Green mode minimum frequency 22 KHz
Frequency variation vs. VDD VDD=11V to 25V 3 %
Frequency variation vs. -20°C to 105°C (Note4) 3 %
Temperature
COMP Section
COMP short to GND current lcomp Vcomp=0V 1.5 2.2 mA
Open loop COMP voltage Vcome  |COMP pin open 5.2 Vv
Green mode COMP Threshold

VGreen 2.3 V
Voltage
Protection Section
Open loop protection delay time |Tgelay 56 mS
Open loop protection COMP Trip Vour 48 v
voltage
Internal Temperature Shutdown |[Tsp 160 C

Note 1. Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device. These are for
stress ratings. Functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended
periods may remain possibility to affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution is recommended.

Note 3. The device is not guaranteed to function outside its operating conditions.

Note 4. Guaranteed by design.
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Excelliance MOS Corporation
Typical Operating Characteristics
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Excelliance MOS Corporation EMS8631
30 6
55
o B s
= — =
28 <L e
is -__——--‘__
27
4
26 35
4020 020 40 60 8O 100 120 40 20 0 20 40 60 80 100 120
Temperature(C) Temperature(C)
Fig7. OVP vs. Temperature. Fig8. Vorp-trip VS. Temperature.
7 8
Py 7
265 ;
[J] —_
1) <
8 EN /
o 6 +
> 5] /
o £
2. 5 /
o o 3 7
[oX
€ @ 2 /
S = g 1 //
__//
45 0
0] 2 8 10 14 16 18
-40 -20 0 20 40 60 80 100 120
Temperature(C) . VDD (V)
Fig9. Comp Open Voltage vs. Temperature. Fig10. Start Up Current vs. VDD
]
2013/01/30

Rev.A.6 6



N A TR R )

Excelliance MOS Corporation

Functional Description

uvLo

An UVLO comparator is implemented in EM8631 to
monitor the VDD pin voltage. As shown in Fig. 11, a
hysteresis is built in to prevent the shutdown from
the voltage drop during startup. The UVLO (on) and
UVLO (off) are setting at 15V and 9.8V,
respectively.

VDD
UVLO(on) === ————— === m—————

UVLO(off) |~ = &~ ——— e

IVDDA Operation Current (2mA)

Start up Current (7ud)
+

Fig. 11

Startup Operation

Fig. 12 shows a typical startup circuit and
transformer auxiliary winding for the EMS8631
application, it consumes only startup current
(typical 6uA) and the current supplied through the
startup resistor charges the VDD capacitor (Cypp).
When VDD reaches UVLO (on) voltage, EM8631
begins switching and the current consumed
increases to 2mA. Then, the power required is
supplied from the transformer auxiliary winding.
The hysteresis of UVLO (off) provides more holdup
time, which allows using a small capacitor for VDD.
The ultra low startup current (typical 6uA) allow
system using higher resistance value of Rsgar. It
provides a fast startup and low power dissipation
solution.

EM8631

AC
INPUT X1 '%
= I
pt
RStaIT
VDD ;CVDD .g
RT | % E
COMP

GND
Fig. 12

Switching Frequency

To guarantee accurate frequency, EM8631 is
trimmed to 5% tolerance. The internal oscillator
also generates slope compensation, 75% maximum
duty limit. Connect a resistor form RT pin to GND
according to equation below to program the
switching frequency:

fow (KHz)= 6500/RT(KQ)

Leading Edge Blanking (LEB)

Each time the power MOSFET turn on, the MOSFET
Coss, secondary rectifier reverse recovery current
and gate driver sourcing current comprise the
current spike. To avoid premature termination of
the switching pulse, a leading edge blanking time is
built in. During the blanking time (300nS), the
PWM comparator is off and cannot switch off the
gate driver. It is recommended to adopt a smaller
R-C filter (as show ad Fig.13) for high power
application to avoid the total spike width over
300nS leading edge blanking time.

2013/01/30
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Excelliance MOS Corporation

300nS LEB

Soft Start

The EM8631 has an internal soft-start circuit that
increases cycle-by-cycle current limit comparator
inverting input voltage slowly after it starts. The
typical soft-start time is 2mS. The pulse width to
the power MOSFET is progressively increased to
establish the correct working conditions for
transformers, rectifier diodes and capacitors. The
voltage on the output capacitors is progressively
increased with the intention of smoothly
establishing the required output voltage. It also
helps prevent transformer saturation and reduces
the stress on the secondary diode during startup.

Slope compensation

In the conventional application, the problem of the
stability is a critical issue for current mode
controlling, when it operates in high than 50% of
the duty cycle. The EM8631 built in saw-tooth
slope compensation. So it requires no extra
component.

Burst Mode Operation

At no load or light load condition, majority of the
power dissipation in switching power supply is
form switching loss on the power MOSFET, the
core loss of the transformer and the loss on the
snubber. The magnitude of power loss is in
proportion to the number of switching events
within a fixed period of time. Reducing switching
events leads reduction on the power loss and

2013/01/30
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EM8631
conserves the energy.

The EM8631 adjusts the switching mode according
to the load condition, the COMP pin voltage drops
below burst mode threshold level. Device enters
Burst Mode Control. The Gate drive output remains
at off state to minimize the switching loss and
reduces the standby power consumption.

Protection

The EM8631 provides many protection functions
that intend to protect system from being damaged.
All the protection functions are listed as below:

® Cycle-by-cycle current limit
The EMB8631 has over-current protection
thresholds (0.85V). It is for cycle-by-cycle
current limit, which turns off MOSFET for the
remainder of the switching cycle when the
sensing voltage of MOSFET current reaches the
threshold.

® Over-load / Open-loop Protection (OLP)
When feedback loop is open, as shown in Fig. 14,
no current flows through the opto-coupler
transistor, the EM8631 pulls up the COMP pin
voltage to 5.2V.
When the COMP pin voltage is above 4.8V
longer than 56mS, OLP is triggered. This
protection is also triggered when the SMPS
output drops below the normal value longer
than 56mS due to the overload condition.

Vout

% Feedback

open loop

P

i
56 mS : OLP triggers

Fig. 14
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@ Over Voltage Protection (OVP) on VDD
The Vgs ratings of the HV power MOSFETs are
often limited up to max 30V. To prevent the Vgs
from the fault condition, the EM8631 are
implemented a Over-Voltage-Protection (OVP)
on VDD. Whenever the VDD voltage is high than
the OVP threshold voltage (28V), the output
gate drive will be shutdown to shop the
switching of the power MOSFET until the next

EM8631

There are several open / short protections were
integrated in the EM8631 to prevent the power
supply or adapter from being damage. Under
the conditions list below, the gate output will
turn off to protect the system.

¢ RT pin short to GND

¢ RT pin open

¢ CS pin open

® Pin open / short Protection

UVLO (on).

The Over-Voltage-Protection on VDD function in
EMB8631 is an auto-restart type protection. If the
OVP condition is not released, the VDD will
tripped the OVP level again and re-shutdown
the gate output. The VDD is working as a hiccup
mode as shown in Fig. 15. On the other hand, if
the OVP condition is removed, the VDD level will
go back to normal level and the output will
automatically return to the normal operation.

¢ COMP pin short to GND

VDD o
OVP level :———________I_I
[ |
| I |
UVLO(on)r——--- : _________ JI_
UVLO(ofh) [T =~~~ l———— = L
| I
I L1 ,
| |
Gate out : : : t
T | I
I
I
No Switch out
[ I i

Fig. 15

@ [nternal Over-Temperature Protection (OTP)
Internal 130°C / 160°C hysteresis comparator
will provide over temperature protection (OTP).
OTP will not shutdown system. It stops the
system from switching until the temperature is
under 130°C. Meanwhile, if VDD is below the
UVLO (off) threshold voltage, the system will
hiccup.
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Ordering & Marking Information
Device Name: EM8631)J for SOT-23-6

[ 1 [

F1ABC —— F1: Device Code, F1 for EM8631)
ABC: Date Code
0 U 0O

#1

Device Name: EM8631S for DIP-¢

Q1]

EM » Device : EM8631S
8631
ABCDEFG » ABCDEFG: Date Code

L LD

Outline Drawing
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Dimension in mm
Dimension A Al B B1 b C D e F G
Min. 0.90 | 0.00 0.30 | 0.08 0.30
Typ. 1.15 2.80 | 1.60 2.90 | 0.95 0.45
Max. 1.30 | 0.15 0.50 | 0.22 1.45 | 0.60
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Excelliance MOS Corporation EMS8631
DIP-8

E1

L
AR
D

Dimension in mm

Dimension A Al A2 B Bl C D E E1l EA e L
Min. 0.381 | 3.17 9.01 6.22 7.36 8.5 2.92
Typ. 1.524 | 0.457 | 0.254 2.54

Max. 5.334 3.429 10.16 | 6.53 7.87 9.53 3.81
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