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DC-DC CONVERTER CONTROL CIRCUITS
General Description

The U6119S/SA/SC 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 U6119S/SA/SC
devices series is designed for Step-Down
applications.

Packages

SOP-7

Key Features
 VIN 200V/100V MOS
 Output Switch ADJ
 2% Reference Accuracy
 Low Quiescent Current:15μA(TYP.)
 Out MOSFET Frequency Operation To

200KHZ
 Active Current Limiting
 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
 Built in Protections:

Short Load Protection(SLP)
On-Chip Thermal Shutdown(OTP)
Cycle-by-Cycle Current Limiting
Leading Edge Blanking(LEB)
Pin Floating Protecting

 VDD UVLO OVP & Clamp
 Package( SOP7)

Applications
 Electric-Vehicle, E lectric-Bicycle

Apliance
 Industry Controls

Products Information

Order Information

Base Part Number Package Type Rsdon
VOFFSETMin(ohm) Max(ohm)

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，Halogen-free, Tape & Reel ，3000Pcs/Reel

U6119S/SA SOP-7，Halogen-free、Tape & Reel，3000Pcs/Reel
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Pin Configuration

U6119S U6119SA/SC

Block Diagram

Pin Description
Pin Num Pin Name I/O Description

1 VDD P Power Supply

3 FB I The voltage feedback

4 CS I Current sense input

5,6 VIN O HV VIN Pin.

7 GND P Ground

2 P U6119S:NC U6119SA/SC:GND/VCP
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Typical Application Circuit

Except:U6119SC
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Absolute Maximum Ratings

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

Electrical Characteristics
(Refer to the test circuits, VCC = 60V, T = TLOW to THIGH, unless otherwise specified, see note 2)

Note1.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.

Symbol Parameter Value Unit
Vdd Power Supply Voltage 26 V

Vir Comparator Input Voltage Range -0.3 to 20 V

Ids Driver Drain Current 1/1.5 A

ISW Switch Current 3/5 A

Ptot Power Dissipation at Tamb =25℃ (for SOIC Package) 0.625 W

Top Operating Ambient Temperature Rang(for AC SERIES) -40 to 145 °C

Operating Ambient Temperature Rang(for AB SERIES) -40 to 145 °C

Tstg Storage Temperature Rang -40 to 150 °C

Control Function Section
TLEB Current Sense Leading Edge Blanking Time (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

Fclk Internal Frequency Clock — ADJ 200 kHz

ΔFclk Peak to Peak Frequency Jitter — 10 — kHz

BVDSS MOSFET Break Down Voltage — 200/100 — V

Over Temperature
TSD Thermal Shut Down (Note 2) — 140 — oC

TRC Thermal Recovery (Note 2) — 130 — oC
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Characterization Plots
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Peration Description
Over Temperature Protection

When the IC temperature is over 140℃, the IC shuts down. Only when the IC temperature drops to 80℃,

the IC restarts to work.

Light Load Mode Operation
To save more power loss in no load condition, U6119S/SA/SC 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 <5mW.

The Selection of the DC Out put Stage
The output power rage determines the selection of the CS and LX design.For Pout<4W,it’s recommended

to use CV rectification; for Pout>4W, it’s recommended to use CC rectification.

Components Selection
Start-Up Resistor (RST) and Hold-up Capacitor (CVIN)

To keep proper start-up operation and meet the start-up time requirement, the value of the VIN capacitor

CVIN 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 I_VIN_ST (3uA

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, Vin_max is 180V.

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

For better line and load regulation, the value of CVIN 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 CVIN 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.

Quasi Resonant Buck (QR-Buck) Constant Current Control for LED Lighting
If SEL pin is short to GND, U6119S/SA/SC 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:
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Freewheeling Diode (D1)
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.

Feedback Diode (DF)
The information of the output voltage is sent the IC through the diode DF which can be a slow diode,such

as 1N400X series. To minimize the output voltage error, the forward voltage of D1 and DF 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.

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

for CCM

for DCM

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

for CCM

for DCM
Where:

When Io>Ilimit/2, it’s working in CCM operation mode;

when Io<Ilimit/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.

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

Vo: The averaged output voltage.

Io: The averaged output current.

VF:The forward conduction voltage of the freewheeling diode D1.

VDS: 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.

Ilimit: 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
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Output Capacitor (COUT)
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 COUT is needed. But large value of COUT will increase the cost

and need longer time for soft-start. Typically a capacitor with 220uF/25V is recommended.

Pre-Load Resistor (RL)
At no load condition, the switching frequency is determined by the value of CVIN 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.

Table 1

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 U6119S/SA/SC, 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：

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

Fig.5 CDC block

Start-up Time Output Ripple No Load
RST↑ ↑ → ↓

CVIN↑ ↑ ↑ ↓

L↑ ↓ ↑ ↑

COUT↑ ↑ ↓ →
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Package Description
SOP-7

Symbo
Dimensions In Millimeters Dimensions In Inches
Min Max Min Max

A 1.350 1.750 0.053 0.069

A1 0.100 0.250 0.002 0.010

A2 1.350 1.550 0.049 0.065

b 0.330 0.510 0.012 0.020

c 0.170 0.250 0.006 0.010

D 4.700 5.100 0.185 0.203

e 1.270(BSC) 0.050(BSC)

E1 5.800 6.200 0.228 0.244

E 3.800 4.000 0.15 0.157

L 0.400 1.270 0.016 0.050

θ 0º 8º 0º 8º
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1.版本记录

2.免责声明

浙江宇力微新能源科技有限公司保留对本文档的更改和解释权力，不另行通知!  产品不断提升，
以追求高品质、稳定性强、可靠性高、环保、节能、高效为目标，我司将竭诚为客户提供性价
比高的系统开发方案、技术支持等更优秀的服务。量产方案需使用方自行验证并自担所有批量
风险责任。未经我司授权，该文件不得私自复制和修改。
版权所有 浙江宇力微新能源科技有限公司/绍兴宇力半导体有限公司

3.联系我们
浙江宇力微新能源科技有限公司

总部地址：绍兴市越城区斗门街道袍渎路25号中节能科创园45幢4/5楼

电话：0575-85087896（研发部）
传真：0575-88125157

E-mail: htw@uni-semic.com

无锡地址：无锡市新吴区纺城大道299号深港都会广场9-1401

电  话 : 0510-85297939

E-mail: zh@uni-semic.com

深圳地址：深圳市宝安区航城街道三围社区南昌路上合工业园B2栋501

电 话 ：0755-84510976

E-mail: htw@uni-semic.com

DATE REV. DESCRIPTION

2018/04/19 1.0 First Release

2019/05/21 2.0 Change the package

2020/06/18 3.0 Change the header

2021/10/22 3.2 Layout adjustment
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