UNISONIC TECHNOLOGIES CO., LTD

UD05104

Preliminary

LINEAR INTEGRATED CIRCUIT

5V 1A 2.25MHz
SYNCHRONOUS STEP-DOWN
DC/DC CONVERTER

H DESCRIPTION

The UTC UD05104 is a 1A high frequency synchronous Step
Down DC/DC converter using constant frequency, current mode
architecture. The device integrates main switch and synchronous
rectifier switch for high efficiency without an external schottky
diode. To maximize light load efficiency, The UTC UD05104
draws only 30pA quiescent current to improve light load
efficiency. In shutdown, The UTC UDO05104 reduces supply
current less than 1uA. The UTC UD05104 can supply 1A of load
current from 2.5V to 6.0V input voltage. The output voltage can
be regulated as low as 0.6V. The switching frequency is internally
set at 2.25MHz, as for operation mode: UTC UDO05104 is
automatic PSM/PWM mode.

The UTC UDO05104 has built-in internal Soft Start, Short
Circuit Protection and OTP functions, allowing the use of small
surface mount inductors and capacitor.

B FEATURES

* Input Voltage Range from 2.5V to 6.0V
* +/-2% 0.6V Feedback Voltage Accuracy
* 2.25MHz Switching Frequency

* Continuous Output Current up to 1A

* Low Quiescent Current of 30uA

* 0.1pA Shutdown Current

*100% Duty Cycle Operation

* Built-in 1770mQ/150mQ Power Switch

* Internal Soft-Start

* Cycle-by-Cycle Current Limit Protection
* Over-Load and Hiccup Mode Short Circuit
* Thermal Shutdown Protection

B ORDERING INFORMATION

Ordering Number
Halogen Free

Lead Free

Package

Packing

UD05104G-AF5-R UD05104G-AF5-R

SOT-25

Tape Reel

UD05104G-AF5-R
(1)Packing Type
(2)Package Type
(3)Green Package

(1) R: Tape/Reel
(Z2)AR5:\SOT-25
(3)GiHalogén Free and Lead Free, L: Lead Free
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UD05104 Preliminary LINEAR INTEGRATED CIRCUIT
[ | MARKING
[5] [4]
DE14
KRR EL
H PIN CONFIGURATION
FB ViN

EN GND SW
B PIN DESCRIPTION
PIN NO PIN NAME DESCRIPTION
Regulator Enable Control Input, Don’t float this PIN
1 EN * Drive EN High Level to turn on the converter
* Drive EN Low Level to turn off the converter
2 GND Ground
3 SW Power Switches Node
4 VN Main Input Supply Voltage
5 FB Voltage Feedback

B BLOCK DIAGRAM

VIN
EN (:) — Slope Compensation Current Sense
1 Amplifier 7
Reference — )
+ PWM M1
UG
FB( - —>
I Error Comparator
Amplifier PWM Ysw
Clock Logic \_)
Oscillator oc »
—(GND
Zero-Curient
Caomparator
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UD05104

Preliminary

LINEAR INTEGRATED CIRCUIT

B  ABSOLUTE MAXIMUM RATING (Reference to GND)

PARAMETER SYMBOL RATINGS UNIT
Input Supply Voltage ViN GND-0.3~6.5 \%
EN, FB Voltage -0.3 ~ VN V
Power Dissipation Pp 0.48 W
Junction Temperature Range T, -40 ~ +150 °C
Storage Temperature Range Tstc -65 ~ +150 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.

B RECOMMENDED OPERATING CONDIIONS (Note 1)

PARAMETER SYMBOL RATINGS UNIT
Input Voltage ViN 25~6 V
Operating Temperature Range -40 ~ +85 °C
B THERMAL CHARACTERISTICS
PARAMETER SYMBOL RATINGS UNIT
Junction To Ambient SIN 280 °C/W
B ELECTRICAL CHARACTERISTICS (Ta=25°C, Vin=5V, unless otherwise noted.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Input Supply Voltage VN 2.5 6.0 V
Quiescent Current VEhf:V'.N’ Vra=0.65V, lour=0A, No 40 PA
Switching
Shutdown Current Ven=0V 0.1 1.5 MA
Regulated Feedback Voltage VRer Ta=25°C 0.588| 0.6 |0.612| V
Feedback Current -30 30 nA
VN Rising 2.0 \
Vin Under Volt Lockout Threshold
i~ Under Voltage Lockou resho Vi Falling 19 v
PMOSFET On Resistance Isw=100mA , Vin=5V 170 mQ
NMOSFET On Resistance lsw=-100mA , Vin=5V 150 mQ
PMOSFET Current Limit Vin=3.3V 2.5 A
VEN=0V, V|N=6.0V
SW Leakage Current Vew=0V or 6.0V -1 1 MA
Oscillator Frequency lourT=1A 2.25 MHz
Min. On-Time for HS Switch 80 ns
Maximum Duty Veg< 0.6V 100 %
EN On Threshold 1.5 \%
EN Off Threshold 0.4 \%
EN Input Current Ven=0V to Vin -1 1 MA
Soft Start Time 0.32 ms
Thermal Shutdown Threshold 160 °C
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UD05104 Preliminary LINEAR INTEGRATED CIRCUIT

B APPLICATION INFORMATION (Cont.)

Output Voltage
The output voltage is set using the FB pin and a resistor divider connected to the output as shown in AP Circuit

below. The output voltage (Vout) can be calculated according to the voltage of the FB pin (Veg) and ratio of the
feedback resistors by the following equation, where (Veg) is 0.6V:

R

Ves = Vour X755
FB ouT (R1 + R2)
Thus the output voltage is:
R,+R
Vour = 0.6 % M
R,

Choose R1=100kQ~200kQ to ensure feedback loop noise immunity. It is optional to add a feed-forward capacitor
Crr=22~33pF in parallel with R1 to achieve better transient response performance.

UNISONIC TECHNOLOGIES CO»LTD 40f5
WWW.Unisonie:com.tw QW-R115-020.b



UD05104 Preliminary LINEAR INTEGRATED CIRCUIT

B  TYPICAL APPLICATION CIRCUIT

2.5V~5.5V

[P S g B
CIN C1
uTC
10“F—I— O'WF—I— UD05104

Ren 100K

EN O—NN\T EN
Cen

PGND
0.1pF _T_ Jf

EVB BOM
Qty Ref Value
2 Ci, Cour 10uF
2 C1, Cgn 0.1uF
1 Crr 22pF Option
1 L 1uH
Vour=3.3V 200KQ
VOUT=2.5V 187KQ
1 R1 Vour=1.8V 200KQ
Vour=1.2V 100KQ
Vour=1V 66.5KQ
Vour=3.3V 44 2KQ
VOUT=2.5V 59KQO
1 R2 Vour=1.8V 100KQ
VOUT=1 2V 100KQ
VOUT= 1V 100KQ
1 Ren 100KQ

UTC assumes no responsibility for equipment failures that result fram using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or
other parameters) listed in products specifications of any and alllyTC products described or contained
herein. UTC products are not designed for use in life _supp@rt appliances, devices or systems where
malfunction of these products can be reasonably expected to_result'in personal injury. Reproduction in
whole or in part is prohibited without the prior written consent of the copyright owner. The information
presented in this document does not form. part\of any quotation or contract, is believed to be accurate
and reliable and may be changed witheut_notice.
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