EWEOND 159230
RoHS 3A Ultra Low Dropout Voltage Regulator

COMPLIANCE

SOP-8EP Pin Definition:

8 1.GND  8.EN
S 2.FB 7. POK

s B 3.VOUT  6.VCNTL
1 . 4.VOUT 5.VIN

General Description
The TS9230 is a 3A ultra low dropout voltage regulator. This product is specifically designed to provide well
supply voltage for front-side-bus termination on motherboards and NB applications. The 1@ needs two supply
voltages, a control voltage for the circuitry and a main supply voltage for power conversio reduce power
dissipation and provide extremely low dropout. The TS9230 integrates multi-functions. A Po
circuit monitors both supply voltages to prevent wrong operations. A thermal shutdgwn m t limit functions
protect the device against thermal and current over-loads. A POK indicates the s with time delay
which is set internally. It can control other converter for power sequence. The TS n be enabled by other
power system. Pulling and holding the EN pin below 0.4V shuts off the output.

Features Ordering Infor

e Ultra Low Dropout 200mV(typ) @ loyt=3A

e Suit for Low ESR Output Capacitor (MLCC) ackage Packing

e 0.5V Reference Voltage SOP-8EP | 2.5Kpcs/13" Reel

e Fast Transient Response for Halogen Free Product

e Adjustable Output Voltage
e Power-On-Reset for VCNTL and VIN Pins .
ecommunication
e Internal Soft-Start
Notebook

e Under-Voltage Protection
. . e Mother Board
e Current-Limit Protection

e Thermal Shutdown Protection e
e Power-OK Output with a D e

Absolute Maximum Rating

Parameter Symbol Limit Unit
VenL Supply Voltage & VenTL -0.3to 7 \%
VN Supply Volt& e Vin -0.3to 6 \
EN and FBRi Vio -0.3to Vepr 40.3 v
Power good e Vpok -0.3to7 V
Power Dissipati SOP-8EP PD 25 W
Storage Temperature Range Tst -65 to +150 T
Junction Temperature Range T, -40 to 125 T
Operating Temperature Range Top -40 to +85 T
Thermal Resistance from Junction to case SOP-8EP 0;c 15 TIW
Thermal Resistance from Junction to ambient |SOP-8EP SIN 40 TW
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Recommended Operating Condition

159230
3A Ultra Low Dropout Voltage Regulator

Parameter Symbol Conditions Limit Unit
VentL Supply Voltage VentL 3to5.5 \%
Vn Supply Voltage Vin 0.9to 3.65 V
Output Voltage Vout Venti-Vour>1.9V 0.6 to V\n-Vorop \Y
Output Current louT Oto 3 A

Electrical Specifications

(Venti=5V, Vin=1.5V, Vout =1.2V, Tpo=25T unless otherwise specified)

Parameter Symbol Conditions
Ventt POR Threshold VenTL
Vent. POR Hysteresis VenTi(hys)
Vn POR Threshold Vin
V\n POR Hysteresis ViNghys)
Vent. Nominal Supply Current lenTL EN= Venmo
Vente Shutdown Current lsp EN= 0V
Feedback Voltage Ves Venti=5Y, | 0.49 0.5 0.51 V
Load Regulation -- 0.2 0.6 %
Line Regulation 0.5V~5V -- 0.01 0.1 %IV
Dropout Voltage Vour=0.9V -- 0.20 | 0.28 V
Vout Pull Low Resistance -- 85 -- Q
Soft Start Time -- 2 4 mS
VENH Enable 1.2 -- --
EN Pin Logic High threshold voltag \%
VenL Disable -- -- 0.4
EN Hysteresis -- 50 -- mV
EN Pin Pull-Up&e len EN=GND -- 10 -- uA
Venri=3~5.5V
Current Limit lLm CONTL 4.2 -- -- A
T;=-40 ~ 125TC
: o Vin - 65 -
Ripple Rejection PSRR F=120Hz, loy1=100mA dB
Vent - 65 -
Under-Voltage Threshold VFB Falling -- 0.25 -- \%
POK Threshold Voltage for Power OK Vpok VFB Rising 90% | 93% | 96% | VFB
POK Threshold Voltage for Power i
Vpnok VFB Falling 82% | 85% | 88% | VFB
Not OK
POK Low Voltage POK sinks 5mA -- 0.25 0.4 V
POK Delay Time ToeLay 0.8 2 4 mS
Thermal shutdown Temp Tsp -- 160 -- T
Thermal Shutdown Hysteresis Tsh -- 50 -- T
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Block Diagram

Pin Function Description

VIN (]}

jﬂ_ OVOouT
] Current Limit
5 = Error
WVCNTLC ower-un | Am

Reset 3

_ | Soft-Start

" | Control Logic

A
EN Enable Bandgap
Thermal FB
Shutdown 0.25Y I
Delay
GND 01

Pin Name

VIN Main supply input pins for power co Y The voltage at this pin is monitored for Power-On
Reset purpose
Power input pin of the contr . Connecting this pin to a +5V (recommended) supply

VCNTL voltage provides the bias trol circuitry. The voltage at this pin is monitored for Power-

On Reset purpose

GND Ground Pin.
Power-OK signal o pin. This pin is an open-drain output used to indicate status of output

POK voltage bymg FB voltage. This pin is pulled low when the rising FB voltage is not above the

Vpok thr the falling FB voltage is below the Vpok threshold, indicating the output is not

rol pin. Pulling and holding this pin below 0.4V shuts down the output. When re-

EN ena the IC undergoes a new soft-start cycle. Left this pin open, this pin is internal pulled up
NNTL voltage, enabling the regulator.
Connecting this pin to an external resistor divider receives the feedback voltage of the regulator.
The output voltage set by the resistor divider is determined by:
R1
kB Vour =0.5x(1+ §)(V)

Where R1 is connected from Vour to FB with Kelvin sensing and R2 is connected from FB to
GND. A bypass capacitor may be connected with R1lin parallel to improve load transient
response. The recommended R2 and R1 are in the range of 1K~100KQ.
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Typical Application Circuit
Using an Qutput Capacitor with ESR=20mQ

R3
1K

U1

VCNTL=5V
o 61 venTL VIN 2 _|_ _L 0 VIN=1.5V
3
vouT
on | bok VOUT4_l 100uI I
o——=EN = =
cal O LR PN FB |2
W [ $—o VOUT=1.
R1 EL
2K
12~48
z I 220uF
R
== 2
Using an MLCC as the Output Capacitor (SOP-8EP) e
R3
10K
VCNTL=5V VIN=1.5V
o o)
Lo
10uF
= VOUT=1.0V/3A
cil S
1uF__
C6 ——
56pF 10uF
O FEB*(1+R1/R2) R2
1 B 75K
= = 50K~100K =
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Function Description

Power-On-Reset
A Power-On-Reset (POR) circuit monitors both input voltages at VCNTL and VIN pins to prevent wrong logic
controls. The POR function initiates a soft-start process after the two supply voltages exceed their rising POR

threshold voltages during powering on. The POR function also pulls low the POK pin regardless the output voltage
when the VCNTL voltage falls below its falling POR threshold.

Internal Soft-Start
An internal soft-start function controls rise rate of the output voltage to limit the current surge a t-up. The typical

soft-start interval is about 2mS.

Output Voltage Regulation Q
An error amplifier working with a temperature compensated 0.5V reference and an t S regulates output

to the preset voltage. The error amplifier designed with high bandwidth and DC g ides very fast transient
response and less load regulation. It compares the reference with the feedbackwo and amplifies the difference

to drive the output NMOS which provides load current from VIN to VOUT.
Current Limit @

The TS9230 monitors the current via the output NMOS and limits t a m current to prevent load and TS9230
from damages during overload or short circuit conditions.

Under Voltage Protection

The TS9230 monitors the voltage on FB pin after sofféstal cess is finished. Therefore the UVP is disabling
during soft-start. When the voltage on FB pin falls nder-voltage threshold, the UVP circuit shuts off the
output immediately. After a while, the TS9230 s t@\/

soft-start to regulate output.

Thermal Shutdown
A thermal shutdown circuit limits th

jur%emperature of TS9230. When the junction temperature exceeds
tp

+160C, a thermal sensor turns u 0OS, allowing the device to cool down. The regulator regulates the

output again through initiation of a t-start cycle after the junction temperature cools by 50T, resulting in a

pulsed output during contin&ther

overload conditions. The thermal shutdown designed.
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SOP-8EP Mechanical Drawing

A Bottom SOP-8EP DIMENSION
MILLIMETERS INCHES
I:I I:l I:I i Exposed Pad DIM MIN MAX MIN MAX.
A 4.80 5.00 89 0.196
.................. B 3.80 4.00 : 0.157
} c 1.35 1.75 0 0.068
B P E D 0.35 49 0.:014 0.019
1 E 2.05 081 0.095
O — E1l 2.82 : 0.111 0.130
F 0.40 0.016 0.049
|:| |:| |:| i G 1, 0.05BSC
LG K 0.1 25 0.004 | 0.009
M 70 0o 70
&_w P 6.20 0.229 0.244
( [l v [ R 0.50 0.010 0.019
T, ¢ LR,
D K F
6/7 Version: A12

Downloaded from AFFOW.com.


http://www.arrow.com

Sh 159230
RoH 3A Ultra Low Dropout Voltage Regulator

COMPLIANCE

b‘b

O
o

o\«

Notice

Specifications of the products displayed herein are subject to change without notice. TSC or anyone on its behalf,
assumes no responsibility or liability for any errors or inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied, to
any intellectual property rights is granted by this document. Except as provided in TSC’s terms and conditions of
sale for such products, TSC assumes no liability whatsoever, and disclaims any express or implied warranty,
relating to sale and/or use of TSC products including liability or warranties relating to fithess for a particular purpose,
merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications.
Customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify TSC for any damages resulting from such improper use or sale.
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