('MT Global Mixed-mode Technology Inc.

G965

1.5A Low Dropout Regulator with Enable

Features

m Adjustable Output from 1.2V to 4.8V Using Ex-
ternal Resistors

m 1.5V, 1.8V and 2.5V Options by Setting ADJ Pin

Below 0.2V

Over Current and Over Temperature Protection

500mV Dropout @1.5A

Enable Pin

10pA Quiescent Current in Shutdown

1.5V, 1.8V and 2.5V Fixed Vo Options by Setting

ADJ Pin Below 0.2V

m SOT-223-5 and SOP-8 Package

Applications

Battery Powered Systems
Motherboards

Peripheral Cards
Network Cards

Set Top Boxes

Medical Equipment
Notebook Computers

Ordering Information

General Description

The G965 is a high performance positive voltage
regulator designed for use in applications requiring
very low dropout voltage at up to 1.5 Amps. Since it
has superior dropout characteristics compared to
regular LDOs, it can be used to supply 2.5V on moth-
erboards or 1.5V, 1.8V on peripheral cards from the
3.3V supply thus allowing the elimination of costly
heatsinks. An enable pin further reduces power dissi-
pation while shut down. The G965 provides excellent
regulation over variations in line, load and tempera-
ture.

The G965 is available with 1.5V, 1.8V and 2.5V inter-
nally preset outputs that are also adjustable using ex-
ternal resistors.

ORDER ORDER NUMBER
NUMBER (Pb free) MARKING TEMP. RANGE PACKAGE
G965-15ADJTS1U G965-15ADJTS1Uf G965-15 -40°C ~ +85°C SOT-223-5
G965-18ADJTS1U G965-18ADJTS1Uf G965-18 -40°C ~ +85°C SOT-223-5
G965-25ADJTS1U G965-25ADJTS1Uf G965-25 -40°C ~ +85°C SOT-223-5
G965-15ADJP1U G965-15ADJP1Uf G965-15 -40°C ~ +85°C SOP-8
G965-18ADJP1U G965-18ADJP1Uf G965-18 -40°C ~ +85°C SOP-8
G965-25ADJP1U G965-25ADJP1Uf G965-25 -40°C ~ +85°C SOP-8
Note: TS: SOT-223-5 P1: SOP-8
1: Bonding Code
U : Tape & Reel
e.g. 18 denotes the 1.8V output voltage.
Pin Configuration Typical Application Circuit
i lenn G965
VEN © MVV VEN
VIN o VIN
GND G965 o o . Vo GND
5 VEN [1] 8] GND J R1 ADJ
VIN [2] [ 7] GND C17= c2
22uF | 47pF
|_1| Ij [I EI vo [3] (6] GND R2
VEN VIN VO ADJ ADJ [4] [5] GND = = = =
SOT-223-5 SoP3
0= M Volts
R2
R2=12kQ is recommended
R3 should be connected for current Iy,
restriction as Vg, > V+0.3V
R2=0Q sets V, to fixed output mode.
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G965

Absolute Maximum Ratings (Note 1)
InputVoltage. . . ......... ... ... v
VEN Voltage ........................... V|N+O.3V
Power Dissipation Internally Limited (Note 2)
Maximum Junction Temperature . . . ......... 150°C
Storage Temperature Range . . . . -65°C <T; < +150°C
Reflow Temperature (soldering, 10sec) . . .. . . 260°C
Thermal Resistance Junction to Ambient, (8,4)
SOT-223-5. . . ... 141°C/W
SOP-8 .. . . 162°C/W
Thermal Resistance Junction to Case, (0,c)

SOT-223-5. .. ... 20°C/W
SOP-8 . ... 31°C/W
ESD Rating (Human Body Model) ............ 2kV

Electrical Characteristics

Operation Conditions (Note 1)
InputVoltage . .. .......... ... ... ... 2.2V ~5.5V
Temperature Range . . . ......... -40°C <T, < +85°C

Ven=Vin, Vin =5V, lo = 0.5A, Ci\ = 4.7HF, Coyr =10{F, T, = T; = 25°C unless otherwise specified (Note 3)

PARAMETER SYMBOL CONDITION MIN TYP MAX | UNIT
Supply Voltage ViN 2.2 - 5.5 V
Output Voltage Vo Vin=Vo +0.7V, lIo=10mA -2 Vo 2 %
Line Regulation Vot+0.7V < V|y < 5.5V, l[o0=10mA --- 0.2 2 %
Load Regulation 10mA <lp <1.5A - 0.8 2 %

. V|N=3.3V,VEN=V|N -—- 1.7 2.5 mA
Quiescent Current la
Vin=3.3V,Ven=0V - 16 35 PA
Ripple Rejection fi=120Hz, 1Vp.p, l0=100mA --- 55 - dB
Dropout Voltage Vb 10=1.5A -—- 0.5 0.65 V
Short Circuit Current - 0.8 - A
Over Temperature -—- 150 --—- °C
Ven Voltage High VENH Output Active 1.6 — - V
Ven Voltage Low Vene Output Disabled -—- -—- 0.4 V
Ven Bias Current Low lene Ven=0.4V - - 20 pA
ADJ Reference Voltage VREF V|N=2.2V, VADJ=VOUT, |o=1 OmA 1.188 1.2 1.212 \Y
ADJ Pin Threshold -—- 0.2 --- \

Note 1:

Absolute Maximum Ratings are limits beyond which damage to the device may occur. Operating Conditions are

conditions under which the device functions but the specifications might not be guaranteed. For guaranteed specifications

and test conditions see the Electrical Characteristics.
The maximum power dissipation is a function of the maximum junction temperature, Tmax; total thermal resistance,

6,4, and ambient temperature Ta. The maximum allowable power dissipation at any ambient temperature is (Tjmax-Ta)/
0. If this dissipation is exceeded, the die temperature will rise above 150°C and IC will go into thermal shutdown.

Low duty pulse techniques are used during test to maintain junction temperature as close to ambient as possible.

Note2:

Note3:

Noted: The type of output capacitor should be tantalum or aluminum.
Definitions

Dropout Voltage

The input/output Voltage differential at which the regula-
tor output no longer maintains regulation against further
reductions in input voltage. Measured when the output
drops 2% below its nominal value, dropout voltage is
affected by junction temperature, load current and mini-
mum input supply requirements.

Line Regulation

The change in output voltage for a change in input volt-
age. The measurement is made under conditions of low
dissipation or by using pulse techniques such that aver-
age chip temperature is not significantly affected.

Load Regulation

The change in output voltage for a change in load
current at constant chip temperature. The measure-
ment is made under conditions of low dissipation or by
using pulse techniques such that average chip tem-
perature is not significantly affected.

Maximum Power Dissipation
The maximum total device dissipation for which the
regulator will operate within specifications.

Quiescent Bias Current
Current which is used to operate the regulator chip
and is not delivered to the load.
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Typical Performance Characteristics
VEN:VINv V|N :5V, |o = 05A, C|N = 47'..":, COUT :lOIJF, TA = TJ =25°C

Line Transient(G965-15) Load Transient(G965-15)
Tek HEun [ i | Trigi Tek kun - [ ] | Trigi
u u
CIN=4 TuF; Cour=10uF ; TF=10us ; TR=10us ; IL=10mA
CIN=4.7uF ; CouT=10uF ;TR=10us ;TF=10us
/'—1 e
o
ol i |I|| [ S l_ ______ L
| | T
l\—'—-‘-‘-‘-‘J ~— CH1: Vour
CH1: VIN (DFFSET=4.0V)
S IR R AR ‘
| ¥ |
CH2: VouT v 1 5 ; - [
CH2Z: IL

o] .00V Cha]_To.omvasM 100ps] A Chl £ 446V Wil S0.0mvh

Line Transient Response(G965-18) Load Transient Response(G965-18)
Bokun | e Trige TekRun —t— Trkg?
AT R AR Coow D T
 Ched FUF | Cour=10uF ; Terjius | Tostus [k=ibma’ - ] G UF s CourriOuF Treiun s TretOue: ¢
By e e, U '
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Line Transient Response(G965-25) Load Transient Response(G965-25)
Tek Prevu | = ] [Trigr __ Tek Prevu e [Trigt
u
Co4.7uF | Cour=10uF ; L=10mA ; Tr=10us ; Tr=10us =80V CN#'TITIF + Cour=10uF ; Tr=100s ;T'le'}s
[ — i i ]
—2- 1/'\ S
\/ Vo f
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T T
oo / ll, a'r . | n
{ / \ f ) L] L
CH1: ViN oFrscT=4.0v) CHI:k
Bl 700V SIch2 Z0.omv o nM30. 0y AL Chl % 4.32V Chil 1.00 A (TBIE] 50.0mv uyM40.045 A Ch1 7 600mA
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Typical Performance Characteristics (continued)

Start-UP(G965-15)

Tek BEun [ 1 i | Trigi
u

CIN=4.7uF ; CouT=10uF ; IL=1A

CH2: Vour
J ‘
T

CH1: VN
Chi_2.00V ﬁiﬂ LO0YV  &M20.0ms .-‘\I Chl o 1.24

Start-up(G965-18)
i ] Irigr

Tek Bun |

4T

CH2: Vot

| +

CH1: Vi
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Start-up(G965-25)
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Overcurrent Protection Characteristics(G965-15)
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Overcurrent Protection Characteristics(G965-18)
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Overcurrent Protection Characteristics(G965-25)
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Typical Performance Characteristics (continued)

Quiescent Current vs. Temperature(G965-15) Dropout Voltage vs.Temperature(G965-15)
1.7 700
1.65 600 |
T 16 E 500 |- //
= L V=5V o |
E 158 ’\__/\I_N’____’_ g 400 | L =1A
3 15 ¢f S
z = 300 }
3 145 | 3
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Quiescent Current vs. Temperature(G965-18) Dropout Voltage vs. 1, (G965-18)
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Quiescent Current vs. Temperature(G965-25) Dropout Voltage vs. |, (G965-25)
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G965

Typical Performance Characteristics (continued)

Output Voltage vs. Temperature(G965-15)
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Output Voltage vs. Temperature(G965-18)
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Typical Performance Characteristics (continued)

Short Circuit Current
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Recommended Minimum Footprint
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Package Information

A e
A2 [

’\Ot
C

—

gl

el
/Ci%: 3°(4X)

1

le— p1 —>

E E1
\[/
- L2
e Gauge plane—p|
0.2000
fJ\ 13°(4X)
R 1
oo
SOT-223-5 Package
SYMBOL DIMENSION IN MM DIMENSION IN INCH

MIN NOM MAX MIN NOM MAX
A 1.52 1.66 1.80 0.061 0.066 0.071
A1 0.02 0.06 0.10 0.0008 0.0024 0.0040
A2 1.50 1.60 1.70 0.059 0.063 0.067
b 0.60 0.70 0.80 0.024 0.0275 0.031
b1 2.90 3.00 3.10 0.114 0.118 0.122
c 0.24 0.28 0.32 0.009 0.011 0.013
D 6.30 6.55 6.80 0.248 0.258 0.268
E1 3.30 3.50 3.70 0.130 0.138 0.146

e 1.50 BSC 0.059 BSC
E 6.70 | 7.00 | 7.30 0.264 | 02755 | 0.287

L 0.90 MIN 0.036 MIN

L2 0.06 BSC 0.0024 BSC

a 0° | 50 | 10° 0° | 50 | 10°
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SOP-8 Package

Note:

1. Package body sizes exclude mold flash and gate burrs

2. Dimension L is measured in gage plane

3. Tolerance 0.10mm unless otherwise specified

4. Controlling dimension is millimeter converted inch dimensions are not necessarily exact.

SYMBOL DIMENSION IN MM DIMENSION IN INCH

MIN NOM MAX MIN NOM MAX
A 1.45 1.60 1.75 0.057 0.063 0.069
A1 010 | - 0.25 0.004 | @ - 0.010
A2 1.35 1.45 1.55 0.053 0.057 0.061
B 0306 | @ - 0.506 0012 | = - 0.020
C 0153 | - 0.253 0.006 | @ - 0.010
D 481 [ - 5.01 0189 | - 0.197
E 384 | - 4.04 0151 | - 0.159
e | - 127 [ e e 0.050 | @ -
H 584 | - 6.24 0230 | - 0.246
L 045 | - 1.00 0018 | @ - 0.039
0 0° | - 8° (O 8°

Taping Specification

000000000 PACKAGE O'TY/REEL
SOT-223-5 2,500 ea
——— SOP-8 2,500 ea

Feed Direction
SOT-223-5 Package Orientation  Typical SOP Package Orientation

Feed Direction

GMT Inc. does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and GMT Inc. reserves the right at any time without notice to change said circuitry and specifications.
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