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1 Description

The CN2202TER is a high efficiency DC-DC
synchronous buck converter, capable of delivering
up to 2A output current. It adopts an Adaptive COT
control scheme that enables very fast transient
response and provides a very smooth transition
when the output varies from heavy load to light
load. During light load, CN2202TER goes into a
PFM mode that saves switching loss achieving
high efficiency. The adaptive COT control also
maintains a constant switching frequency across
line and load.

CN2202TER is available in SOT23-6L package.

2 Features

® 4.5V to 18V Wide Input Operating Range
® 19V Input Over Voltage Protection

® Capable of Delivering 2A

® Efficiency up to 92%

® No load Iqg 100uA

® 600mV 2% Feedback reference voltage
® 800kHz fixed frequency

® Adaptive COT Control

® High Efficiency PFM mode at light load

® Hiccup mode over current protection and

short circuit protection

® Cycle-by-cycle peak and valley current
limiting

® 1ms internal soft start

® Thermal Shutdown and UVLO

3 Applications

® [CDTV
® Set-top boxes
® xDSL modems

800KHz, 18V Input, 2A Output Current

Synchronous Buck Converter

4 Pin Definition

BST 1 O 6 SW
GND 2 5 IN
FB 3 4 EN
SOT23-6L
5 Ordering Information
Product Number | Package Quantity/Tape
CN2202TER SOT23-6L 3000pcs
6 Marking
Product Number Marking
CN2202
CN2202TER
YYWW

Green (RoHS & HF): CHIPNORTH defines "Green" to
mean Pb-Free (RoHS compatible) and free of halogen
substances. If you have additional comments or questions,
please contact your CHIPNORTH representative directly.
Moisture sensitivity level(MSL): 3

Note: YY=Year WW=Week.
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7 Typical Application

,_,'[ 10.1uF

VIN BST 3.3uH VOUT
O—T—l ]IN SW[
10uF == R, % = 22uF
ON
(E,_—[]EN FB[}————¢
?D i %

Note 1: Vout = Vrer x (R1+R2) / Rz

8 Block Diagram

EN BST
IN I
BIAS & VREF UVLO & OTP Current §
Limit
’ Anti-Shoot
COT Logic
9 Through Driver sw
0.6V l:
PWM
FB
Current
Sensor §
GND|
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CN2202TER

9 Pin Descriptions

Pin No. | Pin Name Descriptions

1 BST Bootstrap pin. Connect a 100nF capacitor between BST and SW

2 GND Ground.

3 FB Feedback pin. Connect FB to the center point of external resistor divider from VOUT to GND

4 EN Enable pin, active high. Drive this pin high to enable the part, low or floating to disable.

5 VIN Power supply input. Bypass with a 10uF capacitor from Vin to GND as close as possible to IC
pin.

6 SW Switch node pin. Connect an inductor between SW and COUT/VOUT.

10 Specifications

10.1 Absolute Maximum Ratings(?

Parameter Symbol Value Units
Supply Input Voltage ViN -0.3~30 \%
SW, EN Voltage VSW, VEN -03~ViNn+03 \Y
Bootstrap BST Voltage VBST -0.3~Vsw+6 \Y
FB Voltage VFB -0.3~6 \Y
Operating Junction Temperature Range | Ty -40 ~ 150 °C
Operating Ambient Temperature Range | Ta -40 ~ 85 °C
Storage Temperature Range Tste -55 ~ 150 °C
Lead Temperature(soldering 10s) TLEAD 260 °C

Note2: Stress exceeds these ratings listed under “absolute maximum ratings” may cause permanent damage to the

device. These are stress ratings only and functional operation of the device at these or any other conditions beyond

those indicated under “recommended operating conditions” is not implied. Expose to absolute-maximum-rated conditions

for extended periods may affect device reliability.

10.2 ESD Ratings

Discharge mode Value Units

HBM +4000 \Y

CDM +2000 \Y
10.3 Recommended Operating Range

Parameter Symbol Min. Max. Units

Operating Voltage Range VN 45 18 \%

Input Capacitor Range Cin 10 uF

Output Capacitor Range Cour 22 uF

Bootstrap Capacitor Range Cs 100 nF

Inductor Range L 2.2 4.7 uH
10.4 Thermal Information

Parameter Descriptions Value Unit

Reua Junction to ambient 173 °C/IW

ReJc Junction to case 116 °C/IW
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10.5 Electrical Characteristics
(ViN=12V, Ta=25°C, unless otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
Input voltage Range ViN 4.5 18 \Y,
Input UVLO Threshold Vuvio r VN Rising, Hysteresis = 300mV 4 4.2 4.4 \%
Input OVP Threshold VIN_ovp VN Rising, Hysteresis = 1V 18.2 19 19.8 \%
Input Quiescent Current la No load, Ves = Vrer X 105% 80 122 MA
Shutdown Current IsHDN Vin =12V, EN = 0V 1.8 4.8 MA
FB Reference Voltage VRer 588 600 612 mV
FB Input Current Ire Veg = 2V 0 0.5 uA
Switching Frequency Fosc 610 800 990 kHz
Minimum On Time Ton_miIN 100 ns
Minimum Off Time TorF_MIN 125 ns
Maximum Duty Cycle Dwmax 90 %
High Side On-Resistance | Ron_Hs Isw = 100mA 170 mQ
Low Side On-Resistance | Ron_Ls Isw = 100mA 105 mQ
Low Side Current Limit lLmiT_Ls 2 3 4 A
SW Leakage Current Isw_ik Vin =12V, EN = GND 0.5 MA
EN Rising Threshold VEN_R Rising 1.2 \%
EN Falling Threshold VEN_F Falling 0.4 \%
EN Input Current len ViN =12V, EN = 2V 2.5 MA
Soft-Start Time Tss 1 ms
Thermal Shutdown
Temperature TsHON Rising, Hysteresis = 30°C 160 °C
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10.6 Characteristics Curve
(Vin=12V, Vour=3.3V, TA= 25°C, unless otherwise noted.)
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11 Detailed Description

11.1 Overview

CN2202TER is a wide input range, high efficiency and high frequency DC to DC step down switching
regulator, capable of delivering up to 2 A of output current. It adopts an Adaptive COT control scheme
that enables very fast transient response and provides a very smooth transition when the output varies
from light load to heavy load. It compares the sum of the FB voltage and a ripple voltage that mimics the
voltage due to the output ESR and capacitance. The constant on time timer varies with line to achieve
relative constant switching frequency across line.

11.2 Control Mechanism

The CN2202TER utilizes current-mode control to regulate the FB voltage. Voltage at the FB pin is
regulated at 0.6V so that by connecting an appropriate resistive divider between VOUT and GND,
designed output voltage can be achieved.

11.3 Light Load Operation

Traditionally, a fixed constant frequency PWM DC-DC regulator always switches even when the output
load is small. When energy is shuffling back and forth through the power MOSFET, power is lost due to
the finite Rason Of the MOSFET and parasitic capacitances. At light load, this loss is prominent and
efficiency is therefore very low. CN2202TER goes into a power save mode during light load, thereby
extending the range of high efficiency operation.

11.4 Functional Descriptions

11.4.1 Enable

EN is a digital control pin that turns the CN2202TER on and off. Drive EN High to turn on the regulator,
drive it Low to turn it off. An internal 1MQ resistor from EN pin to GND allows EN to float to shut down the
chip. Connecting the EN pin through a pull up resistor or shorted EN to IN will automatically turn on the
chip whenever plug in IN.

11.4.2 Over Current Protection and Hiccup

CN2202TER has a cycle-by-cycle over current limit for when the inductor current peak value is over the
set current limit threshold. When the output voltage drop until FB falls below UV threshold (0.3V), the
CN2202TER will enter hiccup mode. It will turn off the chip immediately for 6mS. After that, it will try to
re-starts as normal for 1mS. After 1mS, if FB is still below UV threshold, then the chip enters hiccup mode
again. If FB is higher than UV threshold, it will enter the normal mode.

11.4.3 Over-Temperature Protection

Thermal protection disables the output when the junction temperature rises to approximately 160°C,
allowing the device to cool down. When the junction temperature cools to approximately 130°C, the output
circuitry is again enabled. Depending on power dissipation, thermal resistance, and ambient temperature,
the thermal protection circuit may cycle on and off. This cycling limits regulator dissipation, protecting the
device from damage as a result of overheating.

11.4.4 Internal Soft-Start.

Soft-Start makes output voltage rising smoothly follow an internal SS voltage until SS voltage is higher
than the internal reference voltage. It can prevent overshoot of output voltage when startup.

11.4.5 Vin Under-Voltage Protection

Aresistive divider can be connected between Vv and GND, with the central tap connected to EN, so that
when V\n drops to the pre-set value, EN drops below 1.8V to trigger input under voltage lockout protection.
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12 APPLICATION INFORMATION

12.1 Typical Application
The following figure shows a typical application schematic for a circuit that can be used to evaluate the

performance of the CN2202TER.
'[ 1O.luF

VIN BST 3.3uH VOUT
O—T—I ] IN SW[
10uF —= R, % — 22uF
ON
FF
O_,_—l:]EN FB[}———@
R, S

GND
12.2 External Output Voltage Setting

In external Output Voltage Setting Version selected, the CN2202TER regulator is programmed using an
external resistor divider. The output voltage is calculated using below equation.

Ry
Vour = Vger X (1 + R_>
2

Where: VREF =0.6V typically (the internal reference voltage)
Resistors R2 has to be between 1kOhm to 70KOhm and thus R1 is calculated by following equation

v,
R1=( "”T—1)><R2
VREF

12.3 Selecting the Inductor
A DC current rating of at least 20% percent higher than the maximum load current is recommended for
most applications. Inductance value is related to inductor ripple current value, input voltage, output
voltage setting and switching frequency. The inductor value can be derived from the following equation:

_ Vour X (Vin — Vour)

© Vin XAl X fose
Where Al; is inductor ripple current. Large value inductors result in lower ripple current and small value
inductors result in high ripple current, so inductor value has effect on output voltage ripple value. DC
resistance of inductor which has impact on efficiency of DC/DC converter should be taken into account
when selecting the inductor. The maximum inductor peak current is:

Al

Iymaxy = ILoap + >

Under light load conditions, larger inductance is recommended for improved light load efficiency.
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12.4 Selecting the Output Capacitor

The output capacitor is required to maintain the DC output voltage. Ceramic, tantalum, or low ESR
electrolytic capacitors are recommended. Low ESR capacitors are preferred to keep the output voltage
ripple low. The output voltage ripple can be estimated by:

VOUT VOUT
VOUT:]ngX[l_V,N 8% f.xC,

Where L is the inductor value and Resr is the equivalent series resistance (ESR) value of the output
capacitor. In the case of ceramic capacitors, the impedance at the switching frequency is dominated by
the capacitance. The output voltage ripple is mainly caused by the capacitance. For simplification, the
output voltage ripple can be estimated by:

] X [RESR +

AVoyr =

Vour VOUT]
8X fZ2XLXC, Vin

In the case of tantalum or electrolytic capacitors, the ESR dominates the impedance at the switching
frequency. For simplification, the output ripple can be approximated to:
|4 |/
our_ [1 _ Your

X R

fo XL Vin ] ESR

The characteristics of the output capacitor also affect the stability of the regulation system. The
CN2202TER can be optimized for a wide range of capacitance and ESR values.

<fi-

AVoyr =
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12.5 PCB Layout Guides

Layout is an important step for all switching power supplies, especially in the case of high peak currents

with high frequencies, and a less careful layout may have an effect on the stability of the converter as

well as electromagnetic interference. The following are some suggestions for layout and wiring:

® The upper tube conduction loop, the lower tube conduction loop should be as small as possible,
especially the upper tube and the lower tube parasitic diode common loop should be small, the
specific approach is the input capacitance, especially small capacitance (100nF) to be close to the
chip's Vin and GND, the output capacitance should be close to the inductance and the chip’s GND.

® Inductor should be placed close to SW.

® Keep the VOUT feedback line away from interference sources such as inductor and SW, and place
ground shielding and filtering on both sides of the line.

® The signal part and power part should be separated to avoid interference by electromagnetic
coupling of the power circuit, refer to the datasheet which is separated from the top and bottom. The
signal part is at the bottom and the power part is at the top.

® Ground floor plan to be finished as much as possible with less cutting.

® The positive and negative terminals of the input and output should be placed close to the input and
output capacitors respectively, especially the GND terminal, which should not be placed arbitrarily
and will affect the actual path of current return. This will affect the actual path of current return and
affect the layout effect.

In addition, the need to add power or signal points to be measured, it is best to lead out and connect to

the terminals to facilitate the test, pay attention to these wires are also Do not arbitrarily route, also refer

to the above principles to avoid interference and be interfered with.

CN2202 4

20231009 @ gees
Sese

CNTECH

LHH

L

GND-VOUT
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12.6 Basic Performance
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Load Transient Response
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12.7 Working Waveforms

Test conditions: Ta=25°C, L=3.3uH, Cin=Cout=10uF, unless otherwise specified.

Start-Up From VIN

Tok {1t — = 1 @
7]

2 sw p -mmmmﬂ_

i

_.-'—"'—"-.‘_'.‘—

1B vout et

Shut-Down From VIN

Tek Prevu 4] @

™

e
1B vout \\__WA____

A

> :W

1B vourt
2B sw bt —

A 200V &, 500V B 100ps 125MS/s [ 200V & 500V &,  10.0ps 1.00GS/s 13:52:32
' CHa| =7 54000045 200k R =7 23.2680045 2M A 24+ 2023
Start-Up From EN Shut-Down From EN
Tek Frevu [ — 1 @ Tek Prevu il - @
v
] (7]

lbvou W
2B, w“.

[EE  200v 500 &  100ps 1.00GS/s 14:37:32 [@ 200V 500 &  4.00us 1.00GS/s 14:38:22
= 6472805 2M e 24+H 2023 | CH4 | = 340800115 2M e 24-+5A 2023
Operation Waveforms Output Short Circuit Protection
Tek iais Trig'd [ @ Tek Prevu | @
] 1 criz taminzE -300mdiv T

S B o T v o e ™ 1B vouT | e -

W — . —
| | |
L pp— RIS [ S IS S T, A
>
AL
200V By 500V B 400ns 1.00GS/s B /" 3.00v 11:27:00 cH1 PRIV 500V &  1.00ms 125MS/s CH4' 15:15:41
'CH3 | 'CH4 =+70,000005 2M s T8TkHz 24 -4 2023 | CH4 | =7536000ms  ZMAA 24+H 2023

2024/11/20 R1.3

www.chipnorth.com

CN2202TER



http://www.chipnorth.com/

\..‘

U ke

eeet Chipnorth Electronic Technology (Nanjing) Co., Ltd. CN2202TER
@eeoe CHIPNORTH
13 Package Information
SOT23-6L
@)
()]
g
/ \ 2 =}
< o 2
< /
o L
e
o )
b
o w
e
D
Dimension
Min(mm) Nom(mm) | Max(mm)
Symbol
A 1.050 1.150 1.250
A1 0.000 0.060 0.100
A2 1.000 1.100 1.200
A3 0.550 0.650 0.750
2.820 2.920 3.020
E 1.510 1.610 1.700
E1 2.650 2.800 2.950
b 0.300 0.400 0.500
e 0.950BSC
0 0° 4° 8°
L 0.300 0.420 0.570
c 0.100 0.152 0.200
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14 Important Statement

Chipnorth Electronic Technology (Nanjing) Co., Ltd. and its subsidiaries reserve the right to make
modifications, improvements, corrections, or other changes to this document and to any of the products
described herein at any time without notice. Chipnorth Electronic Technology (Nanjing) Co., Ltd. disclaims
any liability arising out of the use of this document or any of the products described herein; Chipnorth
Electronic Technology (Nanjing) Co., Ltd. does not transfer any license to its patents or trademarks or
other rights. Any customer or user using this document or any of the products described herein assumes
all risk and agrees to hold harmless Chipnorth Electronic Technology (Nanjing) Co., Ltd. and all
companies whose products are displayed on Chipnorth Electronic Technology (Nanjing) Co., Ltd.
Chipnorth Electronic Technology (Nanjing) Co., Ltd. makes no warranty and assumes no responsibility
for any products purchased through unauthorized sales channels. In the event that a customer purchases
or uses a product from Chipnorth Electronic Technology (Nanjing) Co., Ltd. for any unintended or
unauthorized use, the customer shall indemnify and hold harmless Chipnorth Electronic Technology
(Nanjing) Co., Ltd. and its representatives from and against all claims, damages, and attorney's fees
arising from any personal injury or death, directly or indirectly, arising out of or in connection with such
purchase or use.
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