RICHTEK Conceptual

RT9025

Maximum 2A, Ultra Low Dropout LDO

General Description

The RT9025 is a high performance positive voltage regulator
designed for use in applications requiring very low Input
voltage and extremely low dropout voltage at up to
2A(Peak). It operates with a VIN as low as 1.0V and VDD
voltage 3V with programmable output voltage as low as
0.8V. The RT9025 features ultra low dropout that is ideal
for applications where VOUT is very close to VIN.
Additionally, it has an enable pin to further reduce power
dissipation while shutdown and provides excellent
regulation over variations in line, load and temperature.
The RT9025 provides a power good signal to indicate if
the voltage level of Vo reaches 90% of its rating value.
The RT9025 is available in the SOP-8 and SOP-8 (Exposed
Pad) package with 1.05V, 1.2V, 1.5V, 1.8V and 2.5V
internally preset outputs that are also adjustable by using
external resistors.

Ordering Information

RT9025-00 Ii
Package Type

S :SOP-8
SP : SOP-8 (Exposed Pad)

Operating Temperature Range

P : Pb Free with Commercial Standard

G : Green (Halogen Free with Commer-
cial Standard)

Output Voltage
1K : 1.05V/Ad]
12 : 1.2V/Ad]
15 : 1.5V/Ad]
18 : 1.8V/Adj
25 : 2.5V/Adj

Note :
RichTek Pb-free and Green products are :
»RoHS compliant and compatible with the current require-
ments of IPC/JEDEC J-STD-020.
» Suitable for use in SnPb or Pb-free soldering processes.
»100% matte tin (Sn) plating.

Features

e Maximum 2A Low-Dropout Voltage Regulator
e High Accuracy Output Voltage 1.5%

e Dropout Voltage Typical 230mV at 2A

e Power Good Output

e Thermal and Over Current Protection
e ROHS Compliant and 100% Lead (Pb)-Free

Applications

o Note Book PC Applications
« Motherboard Applications

Pin Configurations

(TOP VIEW)
PGOOD [||° 8| GND
EN [ 2 7 |1 ADJ
VIN ]| 3 6| VOuT
vDD []| 4 5|1 NC
SOP-8
PGOOD [||* P 1 GND
EN |2 :GNDE 7/ ADJ
]
VIN (|3} EGCIVOUT
vDD |4 5/ NC

SOP-8 (Exposed Pad)

Output Voltage Pull Low Resistance when Disable
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RT9025 Conceptual RICHTEIK
Typical Application Circuit
VOUT=0.8X%
van VIN vouT ﬁOVOUT VIN VIN VOUT OVourt
IlolJF RT9025 IlOUF ImuF RT9025 —LCD“mmy R1 %qu
Chip Enable . _ EN ADI——— = Ch”’jrﬁb'e — EN ADJ =
Iy TVDD PGOOD = v vop PGOOD R2
o GND 100k o GND 100k =
IluF J:_ IluF J:‘
= Vour = Vourt

Figure 1. Fixed Voltage Regulator

Functional Pin Description

Figure 2. Adjustable Voltage Regulator

Pin No. Pin Name Pin Function
1 PGOOD Power Good Open Drain Output.
2 EN Chip Enable (Active High).
3 VIN Supply Input Voltage.
4 VDD Supply Voltage of Control Circuit.
5 NC No Internal Connection.
6 VOUT Output Voltage.
. ADJ Set the output voltage by the internal feedback resistors when ADJ is grounded. If
external feedback resistors is used, VoyTt = 0.8V x (R2+R1)/R2.
Exposid Pad GND Ground. Exposed pad should be soldered to PCB board and connected to GND.

Function Block Diagram

VINO oVOUT
T
ocp é I'|_SD
Error =
EN o] oTP IAmplh‘ier ’—\/V\'—_L
vbbo POR [ 0.8V Mode 0 ADJ
'J——OPGOOD
o.72v:>:|>—(
0 GND
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Absolute Maximum Ratings

(Note 1)

e Supply Input Voltage, Vin 6V

o Control Voltage 6V

o Output Voltage 6V

o Power Dissipation, Pp @ Ta=25°C
SOP-8 0.833W
SOP-8 (Exposed Pad) 1.333W

o Package Thermal Resistance (Note 4)
SOP-8, 0;a 120°C/W
SOP-8, 6;c 60°C/W
SOP-8 (Exposed Pad), 034 75°CIW
SOP-8 (Exposed Pad), 6,c 15°C/W

o Lead Temperature (Soldering, 10 sec.) 260°C

¢ Junction Temperature 150°C

o Storage Temperature Range

e ESD Susceptibility (Note 2)

HBM (Human Body Mode)

MM (Machine Mode)

Recommended Operating Conditions

(Note 3)

o Supply Input Voltage, VN
o Control Voltage, Vpp

¢ Junction Temperature Range

o Ambient Temperature Range

Electrical Characteristics
(Vin = Vout + 500mV, Ven = Vop = 5V, Cin = Cout = 10uF, Ta= 25°C, unless otherwise specified)

—65°C to 150°C

2kv
200V

1.4V to 5V

4.5V to 5.5V
—40°C to 125°C
—40°C to 85°C

Parameter Symbol Test Conditions Min | Typ | Max | Units
VIN
Input Voltage Range VIN 1.4 -- 5 \%
(Q[\|uci§:(;§m Current (GND Current) o Vpp = 5V B 0.6 192 mA
VDD
VDD Operation Range Vbb Vpp Input Range 4.5 -- 55 Vv
VOUT
Fixed Output Voltage Vpp =5V -1.5 0 1.5 %
Vout Load Regulation ~ (Note 6)  |AVioaD x:?\jDzz\ztliUI\j 2, - 0.2 1 %
Vour Line Regulation (V) AVLINE_IN X)Ezﬁz Ei\r:;XIN =Vour+ 1Vio 5V - 02 | 06 %
Dropout Voltage  (Note 7) VDROP Voo = 5V, lour = 2A - | 230 | 300 mvV

Vpp =5V, lout = 1A - 115 150

To be Continued
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Parameter Symbol Test Conditions Min | Typ | Max | Units

Current Limit ILim Vpp =5V, V|N = 3.6V -- 3.5 -- A
Short Circuit Current Vpp =5V, VouT< 0.2V 0.5 1.8 -- A
In-rush Current \S/?a?t-jp,Sl\Z 'OAC;O:U; A: 10uF, Enable) 0.5 - A
Vourt Pull Low Resistance VEN = OV - 150 - Q
ADJ
Reference Voltage (Adj) Vpp =5V, Vout = 2.5V 0.788( 0.8 |0.812 V
ADJ Pin Threshold - 0.2 - \%
Power-On Reset
POR Threshold 24 2.7 3.0 \Y
POR Falling Hysteresis 0.15 | 0.2 -- \%
Power Good
Power Good Rising Threshold Vpp =5V -- a0 -- %
Power Good Hysteresis Vpp =5V -- 10 -- %
Power Good Sink Capability Vop =5V, loyT = 10mA -- 0.2 0.4 \Y/
Chip Enable
EN Threshold Logic-Low Voltage |Ven L Vpp =5V -- -- 0.6 \%

Logic-High Voltage | Ven_H Vpp =5V 1.2 -- - Vv
EN Pin Bias Current len VEN = 5V - 12 - HA
Vpp Shutdown Current ISHDN Vpp =5V, VEn = OV -- -- 1 pA
Over Temperature Protection
Thermal Shutdown Temperature Tsp -- 160 -- °C
Thermal Shutdown Returned o
Temperature - 90 N c
Note 1. Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device. These are for

Note 2.

Note 3.

Note 4.

Note 5.

Note 6.

Note 7.

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 absolute maximum rating conditions for extended
periods may remain possibility to affect device reliability.

Devices are ESD sensitive. Handling precaution recommended.

The device is not guaranteed to function outside its operating conditions.

03a is measured in the natural convection at Ta= 25°C on a high effective thermal conductivity test board (4 Layers,
2S2P) of JEDEC 51-7 thermal measurement standard. The case point of 6;c is on the expose pad for SOP-8 (Exposed
Pad) package.

Quiescent, or ground current, is the difference between input and output currents. It is defined by lg = Iin - lout under
no load condition (lout = OMA).

Regulation is measured at constant junction temperature by using a 2ms current pulse. Devices are tested for load
regulation in the load range from 1mA to 2A.

The dropout voltage is defined as Vin -Vour, which is measured when Vour is VoutnormaL) — 100mV.
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Typical Operating Characteristics

Load Transient Response

Vout
(20mV/Div) 1>

lout : : : .

(1A/Div) T . S

VD—5V Vin = 1.8V, Vour = 1.2V ADJ : ]

MENETIE AR AT ST Lo by T o by by b L a )

Time (2.5ms/Div)
Vin Line Transient Response

USRS R AN RS IR SR RN RS IR R
ViN
(1V/Div)

VDD =5V, Vourt = 1.2V, lout = 0A ADJ

o b b b b s T b b b b a o J

Time (250us/Div)

Vpp Line Transient Response

5
VoD
(AviDiv) , _
VOUT X X . X X X X ;
(20mV/Div) 1 p=———+" b

EVIN = 1.8V, Vour = 1.2V, lout = 0AADJ

PN EFETETEEN ENAVENNE TAVAANEN SAEVATS: AFATEVATIN SATATATE SATATATE SATATATE A

Time (250us/Div)

Load Transient Response

Vout
(20mV/Div) 1-»

Vob = 5V, VIN =3. 3V VOUT = 2 5V FIX

NI ANEEEr I Lo by T by a Ly [N .

Time (2.5ms/Div)

Viny Line Transient Response

Vin
(1VIDiv) sk

Vout : : : ST
(50mV/Div) B : o T # ]
'Vob = 5V, Vour = 25V, lour = 0AFIX 1
v by b by by T b b b b J
Time (250us/Div)
Vbp Lme Transient Response
5L e
VoD .

(viDiv) , |

Vour :
(20mV/Div) 1>

ﬁv'lg,;':;.év,' Vour = 2.5V, lour = 0A FIX_ ]
A N IS I B S I R T S
Time (250us/Div)
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Dropout Voltage

vs. Load Current

350
300 125";
E 250 25°C A
g’ 200 / =
o / / 1
2 150 /// -40°C |
3 ///
S 100 =
&)
50 /4/
0
0 02 04 06 08 1 12 14 16 18 2
Load Current (A)
Start Up from Vpp
I I T RN RS IR R ]
Voo ¢
(5V/Div) 3.5 I .
Vour | f ]
(LVIDiv) 1-5F | | e i i i -
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(]_A/Div)1_> ................................. _
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A S 3

Time (1ms/Div)

Short Circuit Protection

Time (500us/Div)

Start Up from Enable and PGOOD Delay

VEN
(5V/Div)

Vour . F
(1v/Div) "

PGOOD |
(LV/Div) 2

I [ : : o I : : : : ]
(1A}NDiv F | S Vbbb = VEn = 5V, VIN = 1.8V, ]
r : : : Vout = 1.2V, lout = 2A ADJ 3
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"""" DS ALLE RARS I T ]
_...5...f-"5 ............. B 3

VIN . / S ]
(AVIDIV) 35—t 3
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Short Circuit Current vs. Temperature
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Enable Threshold Voltage vs. Temperature Quiescent Current vs. Temperature
1.20 1200
__ 115 1100
2 110 1000
) < ViN = 3.3V, Vout = 2.5V, lout = 0A |
E 1.05 ] Rising S 900
oS 100 — % 800 =
= 095 2 700
= T B 3 600
2 090 Falling et ViN = 1.8V, Vout = 1.2V, lout = 0A
g 0.85 qs:) 500
£ 0.80 S 400
= o
@ 075 ‘5 300
g 0.70 O 200
W 065 100
0.60 0
50 25 0 25 50 75 100 50  -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
Fixed Output Voltage Range vs. Temperature Reference Voltage vs. Temperature
2.60 . : . . . . 0.84
ViN = 3.3V, Vabs = 0V, Vourt = 2.5V, lout = 0A
2.58 083
S 256 —
% S 082
S 254 o
£ 252 g o8l
> (@]
= 250 > 0.80
S 248 S 079
o o
S 246 L
7] o 0.78
X 244 o
* 0.7
2.42 :
2.40 0.76
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
VDD POR Threshold Voltage vs. Temperature ADJ Threshold Voltage Range vs. Temperature
3.00 0.30
2.95 0.28
2.90 S
285 — Rising ;’ 0.26
< (o))
S 280 8 0.24
L 275 S 022
£ 270 T 020
~ Falling 2
Z 2.65 @ 0.18
O 260 2
& S 016
295 = 014
2.50 <DE '
2.45 0.12
2.40 0.10
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Datasheet Revision History

Version | Data Page No. | Item Description
ooC 2006/12/15 first edition
Ordering Information
Function Block Diagram i
0l1C 2006/12/27 , i Modify
Absolute Maximum Ratings
Electrical Characteristics
02C 2006/12/28 Ordering Information Modify
03C 2007/2/14 Modify Logo
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Outline Dimension

RN

-~ ]

(T

BEY

Dimensions In Millimeters Dimensions In Inches
Symbol : :
Min Max Min Max

A 4.801 5.004 0.189 0.197
B 3.810 3.988 0.150 0.157
C 1.346 1.753 0.053 0.069
D 0.330 0.508 0.013 0.020
F 1.194 1.346 0.047 0.053
H 0.170 0.254 0.007 0.010
I 0.050 0.254 0.002 0.010
J 5.791 6.200 0.228 0.244
M 0.400 1.270 0.016 0.050

8-Lead SOP Plastic Package
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H
A —T—
NN "
[— jr—
EXPOSED THERMAL PAD Nr**X**T T W
(Bottom of Package) ; |
} } X B
S | l
*
- — 1 |-
F
. %@4
D
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 4.801 5.004 0.189 0.197
B 3.810 4.000 0.150 0.157
C 1.346 1.753 0.053 0.069
D 0.330 0.510 0.013 0.020
F 1.194 1.346 0.047 0.053
H 0.170 0.254 0.007 0.010
| 0.000 0.152 0.000 0.006
J 5.791 6.200 0.228 0.244
M 0.406 1.270 0.016 0.050
X 1.900 2.700 0.075 0.106
Y 1.900 3.600 0.075 0.142
8-Lead SOP (Exposed Pad) Plastic Package
Richtek Technology Corporation Richtek Technology Corporation
Headquarter Taipei Office (Marketing)
5F, No. 20, Taiyuen Street, Chupei City 8F, No. 137, Lane 235, Paochiao Road, Hsintien City
Hsinchu, Taiwan, R.O.C. Taipei County, Taiwan, R.O.C.
Tel: (8863)5526789 Fax: (8863)5526611 Tel: (8862)89191466 Fax: (8862)89191465
Email: marketing@richtek.com
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