3A BIiCMOS Very Low Dropout Regulators

MICROSEMI COMPANY
PrRobDuUCTION DATA SHEET

} DESCRIPTION } KEY FEATURES

The LX8630 family are positive very Shutlown current is only 10pA. The Dropout Voltage Typically
low dropout regulators. They are device will enter shutdown mode when the 450mV at 3A and 50mV at
designed to provide a power supply f&HDN pin is pulled low. 10mA
very low headroom applications, such asThermal and Short-Circuit Current = Low Quiescent Current,
3.3V —2.5V. Limiting: the LX8630 limits the current Typically Under 400uA,

. : : irrespective of Load
BiCMOS technology allows an when the output is shorted, protecting the - Shutdown Current 10pA

effective series pass glement res.lstam:ensmve Ioad_ cwcm_ts. _The device will | Adjustable Output Version in
Rosony Of 1502 resulting in a typical also turn off if the junction temperature 5-Pin TO-220 & TO-263

dropout voltage of 450mV at 3A. exceeds 150 Packages
Low Quiescent Current and Logic- Available in Popular TO-220 and * Low Reverse Leakage
Controlled Shutdown help conserveTO-263 Power Packages: adjustable Current

battery life and increase system efficienoyersions have five leads, and fixed output |* Short-Circuit and Thermal
Typical quiescent current is under 4@0 voltage devices are supplied in three lead| Shutdown Protection
irrespective of load current, while the  packages.

IMPORTANT: For the most current data, consSMtCROSEMT/'s websitehttp://www.microsemi.com } APPLICATIONS/BENEFITS

= 3.3V & 2.5V Supplies for
Memory, Microprocessors,
Clock Circuits, Etc.

= Portable Equipment

) PRODUCT HIGHLIGHT
LX8630-xx Simplified Block Diagram
Vin _ ¢ lﬁl
Current
Limit
Reference -
Current n
Charge
Pump <
3
N +
sHons [ ] % . -
V2 o
-
] = —
\ Ry | R
Reverse ‘ LX8630-00 - -
Voltage Thermal LX8630-25 25K | 25K
Sense Shutdown e LX8630-33 41K | 25K
* Adjustable 5 lead version only

Plastic TO-22(
3-Pin

Output
Voltage

Ta (°C)

3.3 LX8630-33CP LX8630-33CDD -
0to125| 25 | LX8630-25CP | - | LX8630-25CDD | -
ADJ(00) | - |  LX8630-00CP | - | LX8630-00CDD
Note: Available in Tape & Reel.
Append the letter “T” to the part number. (i.e. LX8630-33CDDT)
Copyright O 2000 Microsemi Page 1
Rev. 1.0b, 2001-02-20 Linfinity Microelectronics Division

11861 Western Avenue, Garden Grove, CA. 92841, 714-898-8121, Fax: 714-893-2570

LSS

XX-0E98 X1




LX8630-xx

3A BIiCMOS Very Low Dropout Regulators

PrRobDuUCTION DATA SHEET

&5 LINFINITY

MICROSEMI COMPANY

) ABSOLUTE MAXIMUM RATINGS [J  rackace pinour
INPUE VOIAGE (M) «orvereerereeierenie s 6.5V TAB is GND
SHDN Plllcoeieiicietetceeeee ettt es ettt sesn e -0.3y+0.3V
Operating Junction Temperature s v
PIaStic (P & DD PACKAGES) ........cvoveveevereeeeereereeseesesseseseessssessessessenessseneseenens °C.. 150
Storage TemMPerature RANGE ...........cceveveveveereeereeeeeeeesesesesesseseesesesesnas °C.10-650C zene
Lead Temperature (Soldering, 10 SECONAS) .....cuvviieeeiiiiiiiiiiiiiiee e seeiiiieeeee e °C... 300 O1 [TT ]V

DD PACKAGE (3-PIN)

Note: Exceeding these ratings could cause damage to the device. All voltages are with respect to (Top view,

Ground. Currents amositive into, ngative out of pecified terminal.

) THERMAL DATA
5T Vour

PLAsTIC TO-220 3-BN s T AD

TAB is GND

LSS
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THERMAL RESISTANCE -JUNCTION TO TAB , B7 2.1°C/W . Ez%
THERMAL RESISTANCE -JUNCTION TO AMBIENT, 034 60°C/W O:pmv,
DD PACKAGE (5-PIN)
n PLASTIC TO-220 5-RN (repvien
THERMAL RESISTANCE -JUNCTION TO TAB, 0;7 2.1°C/W
THERMAL RESISTANCE -JUNCTION TO AMBIENT, 034 60°C/W o
X
[ — )
m PLASTIC TO-263 3-RN e
THERMAL RESISTANCE -JUNCTION TO TAB, O;r 2.1°C/W Q | ——
THERMAL RESISTANCE -JUNCTION TO AMBIENT, 034 60°C/W O
F vy
BN Psstic T0-263 5-An
THERMAL RESISTANCE -JUNCTION TO TAB, 0,7 2.1°C/W
THERMAL RESISTANCE -JUNCTION TO AMBIENT, 034 60°C/W TAB Is GND
A
Junction Temperature Calculation; T T + (Po X 634). v
The6;, numbers are guidelines for the thermal performance of the device/pc-board system Q ) I
Al of the above assume no ambient airflow. Y —F
+ 054 can be improved with package soldered to O*Sidpper area over backside B PACKAGE (3-F)
ground plane or internal power plan@; can vary from 20°C/W to > 40°C/W (rop view
depending on mounting technique. See table below for thermal resistance
guidelines
Thermal
Copper Are;a Copper_Aref Board Area Resistance
(Topside) (Backside) 050)
JA
2.5sq” (1613mm?%) | 2.5sg” (1613mm°) | 2.5 sq” (1613mm?) 25°C/W
1.0 sq” (645 mm?) 2.5sq” (1613mm?) | 2.5 sq” (1613mm?) 27°C/W
0.17 sq” (110 mm?) | 2.5sq” (1613mm? | 2.5 sg” (1613mm?) 35°C/W
*Tab of device attached to topside copper
Copyright O 2000 Microsemi Page 2
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)

PIN NAME

FUNCTIONAL PIN DESCRIPTION
DESCRIPTION

LX8630-xx

ViN

Vour

GND

ADJ

SHDN

4

Positive supply input for the regulator. Bypass to GND with at least 2.2uF of low ESR, ESL capacitance if supply
source is further than 1 inch from the device.

Output for the regulator. It is recommended to bypass to GND with at least 10uF although this is not required for
regulation, rather it is needed for transient response. Size your output capacitor to meet the transient loading
requirement. If you have a very dynamic load, a larger capacitor will improve the response to these load steps.

Reference ground. The input and output bypass capacitors should be connected to this pin. The tab on the TO-
220 and TO-263 packages along with the ground pin are also used for heatsinking the device.

Feedback pin for the regulator. For the LX8630-00, the output voltage can be set by two external resistors with
the following relationship: Vour = 1.25V * (1+Ra/Rg) Where Ra is the resistor connected between Vour and ADJ,
Rz is the resistor connected between ADJ and GND pin.

Shutdown pin. For the LX8630-00, this pin has a threshold of about Vin/2, it should be actively pulled high to
enable the regulator. This can be accomplished with a resistive pull-up. When low, it turns off the regulator and
puts the device in a low current shutdown state.

TYPICAL APPLICATION

O——
v — IN OUT | ’ —OV

| | Lx8630-00 SR,

T ADJ p— O
SHDN GND T ouT
3

. 4 L 4
— O Ra.O
Vour = VREFEﬂ-+ O
0 RsO
FIGURE 1 — Typical Application
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3A BIiCMOS Very Low Dropout Regulators

MICROSEMI COMPANY
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RECOMMENDED OPERATING CONDITIONS

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL
INPUT VOLTAGE | Vin | 30 | | 5.5 | \Y
LOAD CURRENT (WITH ADEQUATE HEATSINKING) | | o001 | | 3 | A
INPUT CAPACITOR (Viy TO GND) | | 10 | 100 | | uF
OUTPUT CAPACITOR (Vour TO GND) | | 22 | 2200 | | WF
* Size your output capacitor to meet the transient loading requirement. If you have a very dynamic load, a larger chpagitovevi
the response to these load steps (see charts 2&3)
} ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, the following specifications apply over the operating ambient temperatures for the LX86300%g&with
Ta< 125C; Viy = Vour + 1.5V, byt = 10mA; Gy = 1QuF; Cout = 22uF; T; = Ta. Test conditions: Low duty cycle pulse testing
techniques are used which maintains junction and case temperatures equal to the ambient temperature.)
Parameter Symbol Test Conditions - LX8630-xx Units
Min | Typ [ Max
D LX8630-33 FIXED 3.3V, 3A
T,=25°C 3.25 3.3 3.35
Output Voltage Vour \
Over Temperature 3.22 3.38
Line Regulation Vrec Vin = 3.9V to 5.5V 2 8 mV
Load Regulation Irec lour =10mAto 3 A 18 40 mV
IOUT = 3A, AVOUT =-1% 0.4 0.6
DrOpOUt VOItage (VDO =Vn- Vou'r) VDO |ou'r = 15A, AVOUT =-1% 0.3 0.4 V
|ou'r = 10mA, AVOUT =-1% 0.05 0.15
Short Circuit Current Isc Vour = 0V 5 6.5 A
Quiescent Current lo loutr = 10mA to 3A 400 600 uA
0V < Vin < Vour, Vour < 3.4V (at Vour) 50 650 pA
Reverse Leakage Current Irev
0V < Viy < Vour, Vour < 3.4V (at Vin) -50 0 mA
D LX8630-25 FIXED 2.5V, 3A
T,=25°C 2.46 25 2.54
Output Voltage Vour \Y,
Over Temperature 2.44 25 2.56
Line Regulation Vrec Vin = 3.1V to 5.5V 2 6 mV
Load Regulation Irec lour =10mAto 3 A 14 30 mV
IOUT = 3A, AVOUT = -1%, TJ =85°C 0.4 0.6
Dropout Voltage (Voo = Vin- Vour) Voo lour = 1.5A, AVour = -1%, T, = 85°C 0.3 0.45 \Y
lour = 10MA, AVOUT =-1% 0.05 0.15
Short Circuit Current Isc Vour = 0V 5 6.5 A
Quiescent Current lo lour = 10mA to 3A 400 600 WA
0V < Vin < Vour, Vour < 2.6V (at Vour) 50 650 pA
Reverse Leakage Current Irev
0V < Vin < Vour, Vour < 2.6V (at Vin) -50 0 mA
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3A BIiCMOS Very Low Dropout Regulators
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} ELECTRICAL CHARACTERISTICS (CONTINUED)
Parameter Symbol Test Conditions - LX8630-xx Units
Min | Typ [Max
D)  LX8630-00 ADJUSTABLE OUTPUT, 3A
T,;=25°C 1.23 1.25 1.27
Reference Voltage VRrer \%
Over Temperature 1.22 1.25 | 1.28
Line Regulation Vrec Vin = (Vo + 0.6V) to 5.5V @ ADJ Pin (Note 1) 2 4 mV
Load Regulation Irec loutr = 10mA to 3A @ ADJ Pin 7 15 mV
IOUT = 3A, AVOUT = -1%, TJ =85°C 0.4 0.6
Dropout Voltage VDO IOUT = 15A, AVOUT = -1%, TJ =85°C 0.3 0.45 Vv
IOUT = 10mA, AVOUT =-1% 0.05 0.15
Short Circuit Current Isc Vour = 0V 5 6.5 A
Quiescent Current lour = 10mA to 3A 400 600
|Q HA
Quiescent Current in Shutdown Vin= 4.8V; Vsppn<0.8V 1 40
0V < V\n < Vour, Vour < 5.5V (at VOUT) 50 650 HA
Reverse Leakage Current Irev
0V < V\n < Vour, Vour < 5.5V (at V|N) -50 0 mA
Bias Current at ADJ Pin lgias 100 nA
Varsn fallin 0.8 | (Vn2)
Shutdown Threshold VsroR sron 18HN \Y;
Vsrow rising (Vin/2)
—— | Vamn<o0.8V -2
SHDN Bias Current ISR |\ = 3V 1 HA
Note 1: Vi min.23V.
} DROPOUT VOLTAGE VS. OUTPUT CURRENT
300
250 /.
. /'/
>
= / /
:’ —— +125
S 150 25
8 ——25
3 s
> 100
n /
0
0.1 0.5 1.0 15 2.0 25 3.0
Current Load (Amps)
CHART 1 — Dropout Voltage vs. Output Current (Typical — LX8630-33CCD)
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3A BIiCMOS Very Low Dropout Regulators
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Tek I 500kS/s

TRANSIENT RESPONSE
V|N:3.3V

CHAN 1 (TOP TRACE): \byt 50mV/DIV at 2.5VDC

CHAN 3 (LOWER TRACE): but1A/DIV with
10mA preload current

Input Cap: 1 6MVGX 1500uF Sanyo Cap

Output Caps: 2 6MVGX 1500uF Sanyo Cap

S0.0mvAE

M T00ms Ch3 7 90.2Zmv

Ch3 10.0mveH
Tek ETTE 500k€:fs i]rAcqs] ; V= 5.0V
— 1 CHAN 1 (TOP TRACE): \bur 50mV/DIV at 2.5VDC

CHAN 3 (LOWER TRACE): byt 1A/DIV with
10mA preload current

Input Cap: 1 6MVGX 1500uF Sanyo Cap

Output Caps: 2 6MVGX 1500uF Sanyo Cap

~92mv

Ch3 10.0mveE

SO.OMVAR

] 100”5 Ch3J’

CHART 2 & 3 —LX8630-00CCD Transient Response
Note: Adjustable Resistors 10K Ohms Each
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} MECHANICAL DIMENSIONS

m 3-Pin Plastic TO-263
L .

1('

i IS MViLuveters | INCHES |

[ - MIN MAX MIN MAX

10.03 | 10.67 | 0.395 | 0.420
Y
« N
| '
H
j o e

8.51 9.17 | 0.335 | 0.361
4.19 459 | 0.165 | 0.181
1.14 1.40 | 0.045 | 0.055
0.330 | 0.51 | 0.013 | 0.020
1.19 1.34 | 0.047 | 0.053
. 266 | 0.095 | 0.104
2.29 2.79 | 0.090 | 0.110

- 1.65 — 0.065

0 0.25 0 0.010
14.60 | 15.87 | 0.575 | 0.625

ZIEXRG|—IOMMOOm@>
N
~
H

70 70
30 30

0°-8 J

\ r

77 jﬁ Seating Plane

I3]8) 5-Pin Plastic TO-263
\ A [
\ \ iﬁ
— DIm FEVINT | MAX | MIN | MAX
7 B A 10.03 | 10.67 | 0.395 | 0.420
B 8.51 9.17 0.335 | 0.361
8 C 4.19 4.59 0.165 | 0.181
K D 1.14 1.40 0.045 | 0.055
O y E 0.330 0.51 0.013 | 0.020
=S v F 0.74 0.89 0.029 | 0.035
N G 1.57 1.83 0.062 | 0.072
' H 229 | 2.79 | 0.090 | 0.110
H | — 1.65 — 0.065
- . J 0 0.25 0 0.010
Fﬁ F ¢ 4 K 14.60 | 15.87 | 0.575 | 0.625
M 7° 7°
N 3° 3°

0°-8° r Note:

j\ 5 Seating Plane 1. Dimensions do not include mold flash or
protrusions; these shall not exceed 0.155mm(.006")
on any side. Lead dimension shall not include
solder coverage.
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} MECHANICAL DIMENSIONS
BN 3-Pin Plastic TO-220
- 8 |
| S I VinvEreRs | Incres |
AN | ‘ DIm UMIN" | MAX | MIN | MAX
N A | 1422 | 15.88 | 0560 | 0.625
: B 9.65 | 10.67 | 0.380 | 0.420
A ¥ C 356 | 4.83 | 0.140 | 0.190
D 051 | 1.14 | 0.020 | 0.045
F 353 | 4.09 | 0.139 | 0.161
G 2.54 BSC 0.100 BSC
123 T [ H 6.35 0.250
! R J 0.30 1.14 | 0.012 | 0.045
i i K | 12.70 | 14.73 | 0.500 | 0.580
L 1.14 | 1.27 | 0.045 | 0.050
N 5.08 TYP 0.200 TYP
oo « Q 254 | 3.05 | 0.100 | 0.120
R 2.03 | 292 | 0.080 | 0.115
S 1.14 | 1.40 | 0.045 | 0.055
T 584 | 6.86 | 0.230 | 0.270
G'L’F L s U | 0508 | 1.14 | 0.020 | 0.045
B 5-Pin Plastic TO-220
s |
T s B ViiveTERs | INCHES |
T DIm TOMIN. | MAX | MIN | MAX
\ A | 1423 | 16,51 | 0.560 | 0.650
B 9.66 | 10.66 | 0.380 | 0.420
A C 356 | 4.82 | 0.140 | 0.190
D 0.46 | 0.89 | 0.018 | 0.035
F 356 | 4.06 | 0.140 | 0.160
) ] a L. G 3.40 0.134
- J 0.31 1.14 | 0.012 | 0.045
K | 12.70 | 14.73 | 0.500 | 0.580
N 6.80 TYP 0.268 TYP
R 2.04 | 292 | 0.080 | 0.115
! S 1.14 | 1.39 | 0.045 | 0.055
= T 585 | 6.85 | 0.230 | 0.270
- - Note:
HiEREREE L 1. Dime_nsions do not include mold flash cir
i - B oy siie. . Load dimenaion shall net inclode
solder coverage.
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PRODUCTION DATA - Information contained in this document is proprietary to LinFinity a
is current as of publication date. This document may not be modified in any way withou
express written consent of LinFinity. Product processing does not necessarily include test|
all parameters. LinFinity reserves the right to change the configuration and performance

product and to discontinue product at any time.
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