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SC4911
Bias/Primary Side PWM Controller

 with Ultra Low Start-up Current
POWER MANAGEMENT

Revision: April 5, 2006

Description Features

Applications

Typical Application Circuit

Programmable switching frequency up to 500kHz
Line UVLO Protection
Undervoltage Lockout
Low startup current (45µA)
Cycle by cycle current limit
8 pin MSOP. Available in Lead-free, fully WEEE and
RoHS compliant

The SC4911 is a highly integrated bias/primary side PWM
controller designed for off-line or isolated dc-dc convert-
ers in telecommunication and data communication ap-
plications. The high degree of integration minimizes the
amount of discrete parts needed and leads to substan-
tial cost and space saving converter designs.

The circuitry of the SC4911 includes line voltage UVLO
featuring startup current less than 50µA and program-
mable switching frequency. The device supply is derived
from an auxiliary winding on the transformer. The auxil-
iary winding could also provide output feedback informa-
tion if an optocoupler is not used.
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Telecom isolated converters
Offline isolated power supplies
Instrumentation power supplies
Battery chargers
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Absolute Maximum Ratings

Electrical Characteristics
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Unless specified: TA =  TJ
 = -40°C to +125°C, VCC = 12V, R

T
 = 100KΩ,  VFB = 2.4V, LUVLO = 1.5V.

Exceeding the specifications below may result in permanent damage to the device, or device malfunction. Operation outside of the parameters specified
in the Electrical Characteristics section is not implied.
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Electrical Characteristics (Cont.)
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Unless specified: TA =  TJ
 = -40°C to +125°C, VCC = 12V, R

T
 = 100KΩ,  VFB = 2.4V, LUVLO = 1.5V.
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Pin Configuration Ordering Information

Pin Descriptions

rebmuNtraP egakcaP T(egnaR.pmeT J)

RTSMI1194CS
8-POSM )1( C°521+otC°04-

TRTSMI1194CS )2(

Notes:
(1)  Only available in tape and reel packaging.  A reel
contains 2500 devices.
(2) Lead free product. This product is fully WEEE and RoHS

compliant.
ILIM

GND

OUT

VCC

COMP

FB

RT

LUVLO

#niP emaNniP noitcnuFniP

1 OLVUL .tuokcolegatlovrednueniL

2 TR .ycneuqerfrotallicsognimmargorproF

3 BF .kcabdeeF

4 PMOC .noitasnepmockcabdeeF

5 MILI .esnestimiltnerruC

6 DNG .dnuorG

7 TUO .OLVULroOLVUgnirudwoL.tuptuoevirdetaG

8 CCV .egatlovylppuS

(MSOP- 8 PIN)

TOP VIEW

Part Number Code (Example: AAxx)
yyww = Date Code (Example: 0012)
xxxx = Semtech Lot No. (Example: E901
xxxx                                                01-1)

Marking Information
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Block Diagram
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The SC4911 is a voltage mode controller designed mainly
for the isolated or non-isolated flyback converters. As
shown in the Block Diagram, it includes start-up circuit,
bandgap, error amplifier, PWM comparator, logic and
output stage. Line undervoltage has dual functions of
line voltage lockout and shutdown. When LUVLO is pull
down to ground, the SC4911 is disabled and the quies-
cent current is reduced to typical 30µA. When it is con-
nected  to a resistor voltage divider between input volt-
age and ground, it monitors the line voltage.

Oscillator
The switching frequency of the SC4911 is set by an ex-
ternal resistor connected between RT and GND. Figure
1 shows the relationship between the resistance of the
external resistor and the switching frequency.

Figure 1. Timing Resistor vs Oscillator Frequency
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Line UVLO and VCC UVLO
The Line UVLO monitors the input line voltage and VCC
UVLO monitors the supply voltage to the SC4911. If ei-
ther input line or VCC is below the lockout threshold,  the
output is held low and the supply current to the chip is
typically 30µA.
A resistor divider from the input line to GND determines
the desired undervoltage lockout level. To prevent noise
coupling to affect proper UVLO operation, a small capaci-
tor, one hundred to a few hundred pF, is recommended
to be used from Line UVLO pin to GND.

Start-up
As shown in Typical Applications Circuit on the front page,
when input voltage is applied, C1 is trickle charged
through the start-up resistor R1 until the SC4911 Vcc
reaches the turn-on voltage.

Applications Information
The bias current consumed by the device during this pe-
riod is only typical 30µA. Once Vcc exceeds the turn-on
voltage, OUT starts driving the MOSFET, transferring en-
ergy to the secondary and the bias output. If the bias
output voltage builds to and is above the Vcc turnoff
voltage, the start-up is completed and normal operation
begins.
The size of the start-up resistor not only affects power
supply start-up time, but also power supply efficiency.
The resistor dissipates continuous power in normal op-
eration. Due to ultra low start-up current of the SC4911,
large value resistor (several hundred Kohm to 1Mohm)
could be used,  particularly for off-line applications to
improve efficiency considering reasonable start-up time.

Current Limit
The current sense resistor is selected by dividing the cur-
rent sense threshold voltage 0.525V by the primary peak
current at the desired current limit point, typically 120%
of the primary peak current.

PK
SENSE I2.1

V525.0R
×

=

Care must be taken to ensure proper selection of sense
resistor and good layout to prevent erratic operation. The
non-inductive resistor must be used as the sense resis-
tor. Parasitic inductance in series with the sense resistor
must be minimized. Additional RC filter may be neces-
sary to eliminate the narrow spike time on the leading
edge of the primary current. The RC time constant can
be chosen to be equal to the time constant of the sense
resistor and the parasitic inductance.

PCB Layout
Long power supply and ground traces should be avoided.

A 0.1µF ceramic capacitor closely placed between Vcc
and GND is recommended. The timing resistor used to
program  switching frequency should be located close to
pin RT and pin GND in order to have a stable switching
frequency.  MOSFET should be located near the device
and a resistor in the range of several ohms could be
used in series with the gate drive to damp the ringing if
the trace between the drive output and MOSFET is not
short enough. Star ground connection is recommended
to avoid ground loops. The Power path for input filter,
MOSFET and transformer should be separated from
signal path for timing resistor and  feedback resistor,
and both should be brought to a single ground point.
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48V TO 12V FLYBACK CONVERTER AS AUXILIARY
SUPPLY

Figure 2 shows a simple bias supply using the SC4911.
This 36 - 72V input flyback power supply employs primary
side regulation from the transformer bias winding, which
eliminates the need of opto coupler and secondary
reference error amplifier. This is best for low cost
applications requiring isolation and narrow load variation
range on the secondary.

During the start-up, the input source trickle charges the
capacitor C1 through start-up resistor R1. As long as
voltage across C1 reaches the Vcc turn-on threshold,
the SC4911 turns on abruptly and start driving the gate
of MOSFET Q1. After the SC4911 starts up the primary
bias winding supplies the primary circuitry.

Typical Applications

The output of the T1 bias winding is rectified, filtered by
C1 and is fed to the FB through feedback resistor R5
and R7. The output voltage on the secondary is
proportional to the bias voltage by the turns ratio of the
output to the bias winding. C7 and R9 are for frequency
compensation. An additional small capacitor could be
used from COMP to GND if it is needed. The LUVLO pin
monitors the input voltage via resistor R2 and R4 to
determine turn-on and turn-off of the converter. Capacitor
C5 helps filter out the noise from the input line.

  Figure 2. 48V to 12V Flyback Converter as Auxiliary Supply
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Typical Applications (Cont.)
Isolated feedback 48V to 12V application

Figure 3 gives an example of isolated feedback and low
power flyback application  of the SC4911. T1 is a three
winding transformer. The winding 1-2 is a bias winding
which supplies the primary circuitry after the SC4911
starts up. During the startup, the input source trickle
charges the capacitor C1 through the start-up resistor
R1. As long as voltage across C1 reaches the Vcc turn-
on threshold, the SC4911 turns on abruptly and start
driving the gate of MOSFET Q1. As Q1 starts switching,
regenerative feedback from the bias winding will provide
current via D1 to capacitor C1.
In this configuration, the input voltage is in the range  of
36V to 72V for telecom applications, and the LUVLO pin
monitors the input voltage via resistor R2 and R5 to
determine turn-on and turn-off of the converter. Capacitor
C5 helps filter out the noise from the input line.

Timing resistor R13 sets switching frequency. R3 and
C6 are used to suppress the voltage spikes across the
switch  due to leakage inductance of T1. R11 is current
sense resistor to set current limit of the convertor. R10
and C9 filter spikes caused by parasitic capacitance
during the turning on of Q1.  The U3 SC431 is shunt
regulator integrating an accurate 2.5V bandgap
reference, op amp and driver into a single device. It
compares sensed output voltage divided by R7 and R9
to its internal reference and drives the amplified error
signal to opto-coupler U1. C7 keeps ripple and noise
from over driving the device. U1 delivers the isolated
feedback signal to the SC4911. C8 and R12 are for
compensation. An additional small capacitor could be
used from COMP to GND if needed.
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  Figure 3. Isolated 48V to 12V Flyback Converter
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Non-Isolated feedback 48V to 12V application

Figure 4 is an example of low cost, non-isolated feedback,
low power application of the SC4911. T1 is a two winding
transformer. The output voltage is directly fed  to the
primary circuitry.

During the start-up, the input source trickle charges the
capacitor C3 through start-up resistor R1. As long as the
voltage across C3 reaches the Vcc turn-on threshold,
the SC4911 turns on abruptly and starts driving the gate
of MOSFET Q1. After the SC4911 starts up the secondary
winding supplies the primary circuitry.

In this 36V to 72V telecom application, LUVLO monitors
the input voltage via resistor R2 and R4 to determine
turn-on and turn-off of the converter. Capacitor C4 helps
filter out the noise from the input line. Voltage feedback
is directly brought from the output to the input error
amplifier of SC4911 through R5 and R7. C6 and R9 are
for frequency compensation. An additional small
capacitor could be used from COMP to GND if  needed.

Typical Applications (Cont.)
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  Figure 4. Non-isolated 48V to 12V Flyback Converter
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Typical Applications (Cont.)

48V to 12V FLYBACK CONVERTER AS BATTERY
CHARGER

Figure 5 is another example of non-isolated feedback,
low power and compact application of the SC4911 as a
battery charger. Battery charging rate is determined by
current sense resistor R8. LUVLO is used to not only turn
on or turn off the charger by battery charge controller,
but also monitors the input line voltage via resistor R2
and R5 to determine turn-on and turnoff of the converter.
During the start-up, the input source trickle charges the
capacitor C3 through start-up resistor R1. As long as
voltage across C3 reaches the Vcc turn-on threshold,
the SC4911 turns on abruptly and starts driving the gate
of MOSFET Q1. After the SC4911 starts up the secondary
winding supplies the primary circuitry.
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  Figure 5. 48V to 12V Flyback Converter as Battery Charger

In this application, voltage feedback is directly brought
from the output to the input error amplifier of SC4911
through R4 and R7. C5 and R9 are for frequency
compensation.
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metI ytitnauQ ecnerefeR noitpircseD/traP #rerutcafunaM tnirPtooF

1 3 3C,2C,1C Fu74 M74BPT61 3437TC/MS

2 1 4C V001/Fu01 001A2CF-UEE 130./001.SL/052.D/LYC

3 1 5C Fu01 L13CK601C16RE23MRG 0121C/MS

4 1 6C Fp074 5080C/MS

6 1 7C V001/Fp051 5080C/MS

6 2 01C,8C Fn74 5080C/MS

7 1 9C Fp0001 5080C/MS

8 2 3D,1D WH9185N1 321DOS

9 1 2D 31-051B AMS/MS

01 1 1Q SD0232iS 1T-SD0232iS 32-TOS

11 4 11R,8R,4R,1R K001 5080R/MS

21 1 2R GEM7.2 5080R/MS

31 1 3R 86 5080R/MS

41 1 5R K383 5080R/MS

51 1 6R 0 5080R/MS

61 1 7R 15 5080R/MS

71 1 9R 1 5080R/MS

81 1 01R K99.4 5080R/MS

91 1 1T R41413 MOCDIM R41413

02 1 1U RTSMI1194CS .proChcetmeS
1112-894-508 8-POSM

Evaluation Board Schematic- BOM
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Typical Characteristics

Vcc Turn-On Voltage vs Temperature
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Outline Drawing - MSOP-8

Semtech Corporation
Power Management Products Division
200 Flynn Road, Camarillo, CA 93012
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