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U6119

DATA SHEET

DC-DC CONVERTER CONTROL CIRCUITS

= VIN 200V/100V MOS

® OUTPUT SWITCHADJ

m 2% REFERENCE ACCURACY

| OW QUIESCENT CURRENT: 15UA (TYP.)
® OUT MOSFET

® FREQUENCY OPERATION TO 200KHz

® ACTIVE CURRENT LIMITING

DESCRIPTION

The U6119 series is a monolithic control
circuit delivering the main functions for DC-DC
voltage converting.

The device contains an internal temperature
compensated reference, comparator, duty cycle
controlled oscillator with an active current limit
circuit, driver and high current output switch.
Output voltage is ADJ Vol ,NO-integrated two external
resistors with a 2% reference accuracy.
Employing a minimum number of external
components the U6119 devices series is

designed for Step-Down applications.

APPLICATIONS

1 Electric-Vehicle, Electric-Bicycle Apliance
1 Industry Controls

B Features
Support Flyback and Buck Topology:
QR-Buck CC Control (SEL= GND)

* Low Standby Power <70mW

* Programmable Cable Drop Compensation:
(CDC) in PSR CV Mode
* Built-in AC Line & Load CC Compensation
* Build in Protections:
Short Load Protection (SLP)
On-Chip Thermal Shutdown (OTP)
Cycle-by-Cycle Current Limiting
Leading Edge Blanking (LEB)
Pin Floating Protection
* VDD UVLO OVP & Clamp

» Package (SOP7)

Base Part Number Package Type min(f:r(;c)m e VOFFSET
U6119S SOP7 0.75 0.85 200V
U6119SA SOP7 0.1 0.15 100V
U6119SC SOP7 0.1 0.15 100V

Number DESCRIPTION
U6119SC SOP-7 , oM. #wiiaz , 3000 B/&
U6119S/SA SOP-7 , T, #mmfads , 3000 /&
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Pin Description

Pin Num | Pin Name | I/O | Description

1 VDD P Power Supply

3 VC | The voltage feedback

CS I Current sense input
5,6 VIN O | HV VIN Pin.
8 GND P Ground
2 P U6119S:NC U6119SA/SC:GND/VCP
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B Typical Application Circuit
1 Test Condition (Vout = 12V)
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vdd Power Supply Voltage 26 \%
Vi Comparator Input Voltage Range -0.3to 20 \%
lds Driver Drain Current 1/1.5 A
lsw Switch Current 3/5 A
Pt | Power Dissipation at Tamp = 25 °C (for ESOIC Package) 1.0 w
(for SOIC Package) 0.625 w
Top  |Operating Ambient Temperature Range (for AC SERIES) -40t0145 OC
(for AB SERIES) -40t0145 °c
Tsig |Storage Temperature Range - 40 to 150 °’c

Absolute Maximum Rating are those values beyond which damage to the device may occur.
Functional operation under these condition is not implied.

ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Vec = 60V, T = TLow to THicH, unless
otherwise specified, see note 2)

Control Function Section
Ties Eggfglanliﬁgs'l?imel_eadmg (Note 2) 200 ns
Ton_min Minimum On Time (Note 2) 300 ns
Ton_max Maximum On Time 10 12 14 us
Tss Internal Soft Start Time (Note 2) 5 ms
Fei Internal Frequency Clock ADJ 200 kHz
AF g ;ﬁzl: to Peak Frequency 10 <tz
BVoss \'\;'gtig T Break Down 200/100 v
Over Temperature
Tsp Thermal Shut Down (Note 2) 140 oc
Tre Thermal Recovery (Note 2) 130 o

Notel. Stresses listed as the above "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 maximum rating conditions for extended periods may

remain possibility to affect device reliability.
Note2. It's guaranteed by design and functionally tested during production manufacture.
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Nn Characterization Plots
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U6119

PERATION DESCRIPTION

I Over Temperature Protection

When the IC temperature is over 140 °C, the IC
shuts down. Only when the IC temperature drops to
80 °C, the IC restarts to work.

I Light Load Mode Operation

To save more power loss in no load condition,
U6119 family adopts a light load mode operation.
When the switching period is longer than 300us,
the peak current limit will be decreased to 100mA.
With this feature, ultra no load power loss
consumed by the pre-load can be <6mW.

I The Selection of the DC Output Stage

The output power rage determines the selection of
the CS andLX design. For Pout<4W, it's
recommended to use CV rectification; for
Pout>4W, it's recommended to use CcC
rectification.

WWW.uni-semic.com
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COMPONENTS SELECTION

I Start-Up Resistor (Rst) and Hold-up
Capacitor (Cyi)

To keep proper start-up operation and meet the
start-up time requirement, the value of the VIN
capacitor Cy;y and start-up resistor Rst need well
designed.

Firstly make sure the current flowing through the
RST is larger than the IC start-up current |_VIN_ST
(BuA typically) and lower than the IC operation
current I_VIN_op (800uA typically).

Vin_min: The minimum peak value of DC input
voltage.

Vin max. The maximum peak value of DC input
voltage. For universal input, Vi, max is 180V.

Secondly the VIN capacitor is recommended to be
selected by the following equation:

(

Vin min
R_ _I_VIN_ST) XTgr
CVIN < St

VIN_ON
For better line and load regulation, the value of Cyy
is recommended to be as small as possible.
Typically 1uF is recommended. If the VIN
capacitance is not big enough to cause the start-up
failed; increase the value of Cy,y and decrease the
RST, re-do the calculation of above equation until
ideal start-up performance is got.

For better noise immunity, it's recommended that
the VIN capacitor be placed as close as possible to
the VIN Pin.
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® Quasi Resonant Buck (QR-Buck)
Constant Current Control for LED
Lighting

If SEL pin is short to GND, U6119 will works in
Quasi-Resonant Buck mode. In QR-Buck mode,
the IC keeps CS peak current constant and starts
new PWM cycle with valley switching. Therefore,
high precision CC and high conversion efficiency
can be achieved simultaneously. The average
output current is given by:.

)< L, 500mv
2 Rcs(Q)

1N

I Buck_CC_oUo (

I Freewheeling Diode (D;)

Diode D1 should be an ultra-fast type. Slow diode
is not acceptable, because the inductor is always
working in continuous conduction mode during
start-up period. Slow diode will cause high current
spike which will falsely make the Power MOESFET
turned off and prevent the output voltage reach
regulation. Slow diode will also cause extra power
loss and make the efficiency lower down. A
100V/1A diode with recovery time <50ns is
recommended for Buck converter and 200V/A
diode with recovery time <50ns is recommended for
Buck/Boost converter, such as ES1D and ES2D.

I Feedback Diode (Df)

The information of the output voltage is sent the IC
through the diode DF which can be a slow diode,
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such as 1N400X series. To minimize the output
voltage error, the forward voltage of D1 and De
should match. At the same time, the power supply
of the IC will be taken place by the output voltage
through DF after the soft-start.

1 Inductor (L)

For Buck converter, the selection of L can be
calculated by the following equation:

— 2>(\/inmax - VDS - Vo) >R/o xlo
h >{|Ii2mit - (2><|0 - IIimit)z] >(Vinimin - VDS) xfszv
— 2)(\/|nmax B VDS y Vo) >&‘/0 xlo

hx I\Zmit in_min - VDS) xfsw

for CCM

for DCM

For Buck/Boost converter, the selection of L can be
calculated by the following equation:

=2%— i 5 for CCM
h >{|Iimit - (leo - Ilimit) ]xfsw
L= 2X—2F3) for DCM
h ><Inmn xfsw

Where:

When I,>limi/2, it's working in CCM operation mode;
when l<ljmi/2, it's working in DCM operation mode.

Vin_min: The minimum DC input voltage after the
rectified diode bridge. It's recommended to keep
Vin_min higher than 70V always.

n : The overall estimated efficiency, the typical
value of 0.8 is recommended for DCM and 0.7 for
CCM.

V,: The averaged output voltage.
lo: The averaged output current.

Ve: The forward conduction voltage of the
freewheeling diode D1.
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Vps: The MOSFET conduction voltage during it's
turned on. The typical value of 5V is recommended

Fsw: The switching frequency and 56 kHz is
recommended.

limt: The minimum peak inductor current limit.

Any standard off-the-shelf inductor that meets the
design requirement can be selected. The value of
the inductor L determines the averaged switching
frequency according to the rule of power balance.
Typically a 0.68mH-22uH inductor is
recommended to be used with Isat>0.6A

I Output Capacitor (Cour)

The selection of output capacitor is determined by
the requirement of the output voltage ripple. To
make the output ripple small enough, a large value
of Cour is needed. But large value of Couyr will

increase the cost and need longer time for soft-start.

Typically a capacitor with 220uF/25V is

recommended.
I Pre-Load Resistor (R.)

At no load condition, the switching frequency is
determined by the value of Cy,y and the operation
current of the IC not by the output voltage
information. Combined with the value of the
selection of inductor L1, there’s a minimum input
power for this circuit. To keep the regulation of the
output voltage at no load condition, a minimum load
current is needed. For 15V application, a resistor
with value around of 30k ohm is recommended.

Table 1 shows the relationship between these
circuit parameters and the key operation
performance.

c
=1
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Table 1
Start-up Time Output Ripple No Load
Rsr t t - |
Cun !t t t !
Lt | t t
Coutrt t | e
® Programmable Cable Drop

Compensation (CDC) in CV Mode

In smart phone charger application, the battery is
always connected to the adapter with a cable wire
which can cause several percentages of voltage
drop on the actual battery voltage. In U6119, an
offset voltage is generated at FB pin by an internal
current source (modulated by CDC block, as shown
in Fig.5) flowing into the resistor divider. The
current is proportional to the switching period, thus,
it is inversely proportional to the output power Pout.
Therefore, the drop due the cable loss can be
compensated. As the load decreases from full
loading to zero loading, the offset voltage at FB pin
will increase. By adjusting the resistance of R1 and
R2 (as shown in Fig.), the cable loss compensation
can be programmed. The percentage of maximum

compensation is given by
AV(cable) _ Icable_max x (R1//R2)
Vout VFB_REF

x100%

For example, R1=3 K Q , R2=18K Q , The
percentage of maximum compensation is given by

AV(cable)  63uA x (3K//18K)
Vout 2V

x100% =8.1%

CDC

Naux R2

Sample &

R1
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IMPORTANT NOTICE

UNI-SEMICONDUCTOR CO.,LTD(UNI) reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and to discontinue any
product without notice at any time.

UNI cannot assume responsibility for use of any circuitry other than circuitry entirely embodied
in a UNI product. No circuit patent licenses are implied.

Tel: 86-0575-85087896

Fax: 86-0575-88125157
http://www.uni-semic.com




