('MT Global Mixed-mode Technology Inc.

G962

2A 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

Fixed 2.5V, 3.3V and 5V Output for TO-252

Over current and over temperature protection

500mV dropout @2A

Enable pin

10pA quiescent current in shutdown

Output recovery mode in OTP

Connect ADJ to GND for fixed output mode

TO-252 and TO-252-5 Package

Applications

m Battery powered systems
Motherboards

Peripheral cards

Set Top Boxes

Notebook Computers

Ordering Information

General Description

The G962 is a high performance positive voltage
regulator designed for use in applications requiring
very low dropout voltage at up to 2 Amps. Since it has
superior dropout characteristics compared to regular
LDOs, it can be used to supply 2.5V on motherboards
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 dissipation while
shut down. The G962 provides excellent regulation
over variations in line, load and temperature.

The G962 is available with 1.5V, 1.8V, 2.5V, 3.3V and
5V internally preset outputs.

ORDER NUMBER ORD(I}EDIE If\lrl;(';/l)BER MARKING TEMP. RANGE PACKAGE
(G962-25T45U G962-25T45Uf G962-25 -40°C ~ +85°C TO-252
(G962-33T45U G962-33T45Uf G962-33 -40°C ~ +85°C TO-252
G962-50T45U (G962-50T45Uf (G962-50 -40°C ~ +85°C TO-252

G962-15ADJTJU G962-15ADJTJUf G962-15 -40°C ~ +85°C TO-252-5
G962-18ADJTJU G962-18ADJTJUf G962-18 -40°C ~ +85°C TO-252-5
G962-25ADJTJU G962-25ADJTJUf G962-25 -40°C ~ +85°C TO-252-5

Note: T4: TO-252

TJ:TO-252-5

U : Tape & Reel
e.g. 18 denotes the 1.8V output voltage.

Pin Configuration Typical Application Circuit

e G962
G962-XXT45 R3
VEN © NV VEN
VIN o VIN
GND
VO © » VO
Top View
1 2 3 R1 ADJ
|_| U |_| C1R C2/
VIN GND VO 4.7TuF 10pF
TO-252 R2
|—| = = — =

vo = L2R1R2) o
1 2 3 4 5 R2

I

VENVIN GND VO ADJ
TO-252-5

R2=12kQ) is recommended
R3 should be connected for current Iy,
restriction as Vg, > V+0.3V
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G96

Absolute Maximum Ratings (Note 1)
InputVoltage. . . ....... ... ... .. . . . v
VenVoltage. . ... .. ViNt+0.3V
Power Dissipation Internally Limited (Note 2)
Maximum Junction Temperature. . ... ........ 150°C
Storage Temperature Range . . . . -65°C <T; < +150°C
Reflow Temperature (Soldering, 10 sec) . . .. .. 260°C
Thermal Resistance Junction to Ambient, (6,,)
TO-252, TO-252-5..................... 95°C/W
Thermal Resistance Junction to Case, (0,¢c)

TO-252, TO-252-5. .. ................... 8°C/W
ESD Rating (Human Body Model) . . ........... 2kV

Electrical Characteristics

Operation Conditions (Note 1)
InputVoltage. . .. ......... ... ... ... .. .. 2.2V ~7V
Temperature Range. . .. ........... -40°C <Tp < +85°C

Ven=Vin, Vin =5V, lo = 0.5A, Ciy = 4.7uF, Coyr =10UF, T, = T; = 25°C unless otherwise specified (Note 3)
PARAMETER SYMBOL CONDITION MIN TYP MAX | UNIT
Output Voltage Vo Vin=Vo +0.7V, lo=10mA -2 Vo 2 %
Line Regulation Vo+0.7V < V|y < 5.5V, l[o0=10mA --- 0.2 2 %
Load Regulation 10mA <lp <2A - 0.8 2 %
. Vo=3.3V,VEN=V|N — 3 3.5 mA
Quiescent Current la Vo0V — 6 35 A
Ripple Rejection fi=120Hz, 1Vp.p, l0=100mA --- 55 - dB
G962-15, lout = 2A --- 0.9 1.1
G962-18, lout = 2A --- 0.7 0.9
Dropout Voltage Vp G962-25, lour = 2A --- 0.6 0.7 \%
G962-33, lout = 2A --- 0.5 0.6
G962-50, lour = 2A, Vin=6V --- 0.45 0.55
Short Circuit Current -—- 0.8 -—- A
Over Temperature (Note 4) _— 150 --- °C
Ven Voltage High VENH Output Active 1.6 — - V
Ven Voltage Low VenL Output Disabled --- --- 0.4 V
Ven Bias Current Low lene Ven=0.4V --- --- 20 pA
ADJ Reference Voltage VRer Vin=2.2V, Vaps/=Vour, lo=10mA 1.176 1.2 1.224 \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,a. If this dissipation is exceeded, the die temperature will rise above 150°C and IC will go into thermal shutdown.

Note2:

Note3:

Note4: The over temperature point is guarantee by design.
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

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

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.

Output Capacitor for Stable Condition
The G962 can be stable for X5R MLCC capacitor lar-
ger than 10uF or POSCAP capacitor larger than 47uF.
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('MT Global Mixed-mode Technology Inc. 6962

Typical Characteristics
Ven=Vin, =5V, lo = 0.5A, Cy = 4.7UF, Cour =10UF, Ta = T, = 25°C

G962-18 G962-25
Line Transient Response Line Transient Response
TekRun | ] Trig? Tek Prevu | _ Fﬁ—] Trig?
CiN=4.TuF ; C0u1=:10uF ;:TF=10I-IS ; Tr=10us ; L=10mA Cin=4.7uF ; Cour=10uF ; IL=10mA"; TR=10us ; Tr=10us
[2; T = 2]
CH2:Vour
CH2: Vour

p
[
CH1:VIN (OFFSET-4.0v) CH1: ViN (OFFSET=4.0v)
Chil™“ 100 vV SEIE 20-0mvaaM40.01s A ChT 7 4.23v Wl T.00vV WCha 20.0mvuaM40.0s A ChT v 4.32V
G962-33 G962-50
Line Transient Response Line Transient Response
Tek Run: 1.00MS/s Sample [EFE
I e et e R RekRun | e — Trig'd
CIN=10uF ; COUT=47uF ]
TF=10us. ; TR=10us Cin=10uF ; Cout=47uF tantalum
IL=10mA  W=10mA Tr=10us ; TRE10US
. Vour=5.0V
CH2:Vout !
24| al
- CH2:Vour
CH1:VIN (OFFSET=4.0v) - &
- CH1:Vin (OFFSET=7.0V)

chi[ 1.00V  s@i¥ 50.0mveaM40.0us] A Ch1 v 7.28 V)

G962-18 G962-25
Load Transient Response Load Transient Response
TekRun _ | B | — 1192 TekRun | —————————————] Trig?
] : : : M : : : :
Vin=5.0V ; Cin=4.7uF H CouT=10uF ; TR=10us ; Tr=10us s VINEE.0V Ci=4.7uF H CnuT.=10uF.; Tr=10us ; Tr=10us
2] 7
CH2: vour ~ T CH2: Vour

R:
.CH1.: IL(M.!JDIV). . . . o 3 CH1: Ik (1aDn)
G100 A Gicha Toomy Ml 200s] Al Ch1 ' 800mA @Gk 100 A GRICha] 50.0mv SM40. 018 A] Chl & 440mA
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Typical Characteristics (continued)

G962-33

Load Transient Response
Tek Run: 2.50M5/8  Sample GFE
—_—

| CIN=10uF | CouT=47uF " .
L MINSSOM . 2L DLl

b rmtivie e Sl

[CH4IL (1aipv
M fdomvas T

M zocops Chd O 7 2mvy
Chd 10.0mv &

G962-18

Short Circuit Current
Tek Stop [ : ]

S00mA O M40.0ms A Chl 5 440mA

G962-33
Short Circuit Current

Tek HETE 2.50k5/8 3 Acas
e

CIN=10UF ; COUT=47UF -
ViNe50V :

b

UM, 0is CRd U7 EmV

CHd:In [{ar oiv]
10.0mV %

G962-50
Load Transient Response

Tek Run [ i ] Trig?

w

5 .C|&?10uF:;com-.4'ruF:tantnrum. R
Vour=5.0v .

COBHEVOUT -

| CHLL (10mA--28)

Ch1| 1,00 A SWEIE 2000V UM40.04s A Ch1 % 400mA

G962-25
Short Circuit Current

Tk un = 1 rrigd__
- ; ;

S R —T
N R N AU DN SO N N a
[ W— -~

S00mA 0N M20.0ms A Chl S 450mA

G962-50
Short Circuit Current

=}

ek Prevu [ i ] Trig?

© Cw=10uF ; Cour=47uF tantalum

CH1:IL o o .

@ 200mAc  M400ms A Chi S 400mA
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Typical Characteristics (continued)

G962-18
Overcurrent Protection Characteristics
Tek Run [ 1 ] Trig?

[i_\l IJ.I'.'\IU_GGS} abBejjopan dlnq

‘\5
Oureun Current (S00mAIDIY)

Chil S500mAGRETE S00mV &M4.00ms A Ch2 5 660MY

G962-50
Overcurrent Protection Characteristics
TekRun | Trig?
2
E
5
g ]
] 3
< 4
[=] 3
2
Output Current. (500mAIDIV)

Chil 500mA CN@E 2.00V  &M4.00ms A Chz 1 1.80V

G962-25

Start-UP
TekPrevu | b
; z LRARRS SARLS

Cw=4.TuF ; Cour=10uF

P CHIZE

CHz: Vour

il

T CHENM

MO 100 AGNChZ[ 200V AM40.0ms A Ch2 £ GoOmv
ch3] s.00v W

G962-25
Overcurrent Protection Characteristics
'lbls'ﬂy_n l—1|'|-—] Trig?

[agsawpos) #Beyiop nding:

B{

Output Current (S00mATDIV)

ChiT StomATuaT Somy Ma00ms A Chi A T4V

G962-18
Start-UP
TekRun_ | [—ﬁ—] . Trig?
: : CiN=4.7uF ; C:ou1=10uF :
CH3: Vour
B
A . +
P> CH2: Vin
CH1: It
1

ch1 1.00 AQuCh2[ 5.00V %M40.0ms A Ch2 5 240V

7.00V &

G962-50
Start-UP

Tak Run [ i ] 1rig?

CHZ:Vuui

s

I e
CHI:Vi

Chil 500V SEE Zoov uMao.oms A Ch1 & 5.00V
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Typical Characteristics (continued)

G962-18
Ripple Rejection
70
IL=1A
60
—_ \
g 5o} '\
s I.=2A
2 40 L
9
[}
© 30 |
K}
-§ 20 | Vn=sv
Cour=10pF
10 | Vripple=224mV
0 L L L
10 100 1000 10000 100000 1000000
Frequency (Hz)
G962-33
Ripple Rejection
60
1,.=100mA
50
@ “ ﬁ
= o~
5 I =2A
830 |
[5]
o
220 |
oy
@ Cour=47uF
10
N
0 L L L L
10 100 1000 10000 100000 1000000
Frequency (Hz)
G962-18
Quiescent Current vs. Temperature
2.00
195 |
190 |
185 | Vin=5V
180 | ————— |
3 1.75 - |
z
g 170 1 V=3V
< 165 |
g
160 |
1.55
1.50

-25-15 -5 5 15 25 35 45 55 65 75 85
Temperature (°C)

G962-25
Ripple Rejection

70
I1=1A
60 t
o
z
c
xe]
B
9
[5)
14
K%}
Q.
.DQ:- 20 | V=5V
Cour=10uF
10 Vripple=224mv
0 L
10 100 1000 10000 100000 1000000
Frequency (Hz)
G962-50
Ripple Rejection
60 T
50 1,=2A
—~ 40
g
T 30 | I=10mA
S IL=1A
g 20|
Q
14
o 10}
g
i 0 —— (Vin-Vour)>Vororour
VrippLe<0.5Vp.p
=10 Cour=47uF
-20
10 100 1000 10000 100000
Frequency (Hz)
G962-25
Quiescent Current vs. Temperature
4.00
375 |
<
E350 |
5 V=5V
3 325
k=
]
8 3.00 |
=]
¢} V=4V
275 |
2.50

-25 -15

-5 5 15 25 35 45 55 65 75 85

Temperature (°C)
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Typical Characteristics (continued)

G962-33 G962-50
Quiescent Current vs. Temperature Quiescent Current vs. Temperature
5 8
45 [
4 ~ 7
g a5 | — N
g spb—— —o0 @ A 5 V=TV
o T D I INT =
525 3 5 _/;/\
P N B - R —
2 V=4V V=5V g 40
_% 1.5 | é V=6V
g L
! 3
0.5
0 2
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80
Temperature (°C) Temperature (°C)
G962-18 G962-25
Dropout Voltage vs. Temperature Dropout Voltage vs. Temperature
900 700
800 | 600
< 700 | S 500 T=85°C
E 600 | £
(0] (0]
& 500 | & 400
S S T=25°C
2 400 f Z 300
3 3
g 300 | 8 200 =-25°C
2 200 e
100 | 100
0 0
0 0.5 1 1.5 2 0 0.5 1 1.5 2
IL (A) IL (MA)
G962-33 G962-50
Dropout Voltage vs. Temperature Dropout Voltage vs. Temperature
0.5 800
I,=2A 700
0.4 I.=2A
= % 600
S E
Y03 — | = 500
g = | —
s 3 400 /
g 02 3 300
a 3 200
01| e
100
0 0
40 20 0 20 40 60 8 100 -40 -15 10 35 60 85
Temperature (°C) Temperature (°C )
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Typical Characteristics (continued)

G962-18 G962-25
Output Voltage vs. Temperature Output Voltage vs. Temperature
1.864 ‘
‘ 2.545 i
1.=10mA 1,.=10mA
31.844 3 2.535 t
(9] < |—
£ 152 | <2525 Vin=5V / |
S Vin=5v S2515 |
5 _ —————— S
S 1804 — 5 2.505 |
Q.
Vin=3v 32495 | Vw4V
1.784
2.485
1.764 2.475
-25-15 -5 5 15 25 35 45 55 65 75 85 -25-15 -5 5 15 25 35 45 55 65 75 85
Temperature (°C) Temperature (°C)
G962-33 G962-50
Output Voltage vs. Temperature Output Voltage vs. Temperature
3.5 5.2
345 | I=1A
I.=1A 5.15 |
< 34t R V=7V
2/ < 5 1 IN'
S 335 | @
s 7 V=7V 2
2 33} L S 505 | VoY
2 L | = N~
£ 325 3
5 5 5
© 3
32 ViN=5V
315 | 4.95
3.1 4.9
-40 -20 0 20 40 60 80 100 40 -20 0 20 40 60 80 100
Temperature (°C) Temperature (°C )
PCB Top Copper Area ( Different PCB Top Copper Area)
4.0 ‘ 4 Unit: in?
o —A—A=05
35 | Taws =25°C ; Still Air 35
g S ——A=1.0
< 30 | 5 3 % —t—A=15
% 25 CLE 25 ~= 2 —8—A=20
o = —~
s | - e
g & w% —%—A=35
810 | x 1 ] [ —2—A=10
= 05 05 } —0—A=45
00 O A=5.0
05 10 15 20 25 3.0 35 40 45 50 25 35 45 55 65 75 85
PCB Top Copper Area (in?) Tave (°C)
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Recommend Minimum Footprint

TO-252 TO-252-5
K—— s6mm —— '&7 Cmm) —

T 25mm
A

%

—
K- 25mm

B.4mm

B

P4

B

P

P

P
b=—7.8 ¢tmm)y —=

H
fe—— 8 (mm) ——=

7F
£
£
AR T >
L Sk ~] [ "™
Ko | .l/ Cmm) T
1.27 {mmd
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Package Information

D
A
D1
C1
4 ~ —'<_
g i
\
L A :
b1 '
L3 1] 1] J _ [T =
f T Il L2 L H H
R b
__ el a C
TO-252 (T4) Package

SYMBOL MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A 2.190 2.400 0.086 0.094
A1 0.000 0.127 0.000 0.005
B 0.880 1.650 0.035 0.065
b 0.500 0.880 0.020 0.035
b1 0.700 0.900 0.028 0.035
C 0.430 0.580 0.017 0.023
C1 0.430 0.580 0.017 0.023
D 6.350 6.730 0.250 0.265
D1 5.200 5.460 0.205 0.215
5.400 6.220 0.213 0.245

e 2.300 TYP 0.091 TYP
el 4.500 4.700 0.177 0.185
L 9.400 10.42 0.370 0.410
L1 2.550 2.900 0.100 0.114
L2 1.400 1.780 0.055 0.070
L3 0.350 1.020 0.014 0.040

V 4.320 REF 0.170 REF

Ver: 1.0 TEL: 886-3-5788833
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D A
D1
cl
7 N - r
\%
L1 S
A1
——— W
R
il Il ‘J L3
L2 r
! n
| o] .
el - b
TO-252-5 (TJ) Package
SYMBOL MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A 2.190 2.400 0.086 0.094
A1 0.000 0.127 0.000 0.005
0.400 0.880 0.016 0.035
0.430 0.580 0.017 0.023
c1 0.430 0.580 0.017 0.023
D 6.350 6.730 0.250 0.265
D1 5.200 5.460 0.205 0.215
5.400 6.220 0.213 0.245
e 1.270 TYP 0.050 TYP
el 2.540 TYP 1.000 TYP
L1 9.400 9.900 0.370 0.410
L2 1.400 1.780 0.055 0.070
L3 2.550 2.900 0.100 0.114
V 3.800 REF 0.150 REF
Taping Specification
O0O0OO00000O0 000000000 PACKAGE Q'TY/REEL
. . S ° TO-252 2,500 ea
|| | quang UOTTUY) TO-252.5 2,500 ea
Feed Direction Feed Direction
TO-252 Package Orientation TO-252-5 Package Orientation

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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