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LT1529

LT1529-3.3/LT1529-5

ABSOLUTE MAXIMUM RATINGS

INPUL VOItAGE ..o, +15V*

Output Pin Reverse Current

Sense Pin Current
Adjust Pin Current

Shutdown Pin Input Voltage (Note 1)

.................. 10mA

Shutdown Pin Input Current (Note 1) .........ccoco..... 5mA
Output Short-Circuit Duration.............cccceeevee. Indefinite
Storage Temperature Range ................ -65°C to 150°C
Operating Junction Temperature Range ... 0°C to 125°C
Lead Temperature (Soldering, 10 SeC).........c..c..... 300°C

*For applications requiring input voltage ratings greater than 15V, contact
the factory.

PACKAGE/ORDER INFORMATION

Q PACKAGE

5-LEAD PLASTIC DD PAK
*PIN 2 = SENSE FOR LT1529-3.3/LT1529-5

FRONT VIEW ORDER PART
s—w, NUMBER
P — ST
o |0 IS S | LTIS20Q TS
1 |——= output LT1529CQ-3.3
LT1529CQ-5

FRONT VIEW ORDER PART
[ — N NUMBER
VY —— )
O 2 SENI\?SE/ADJ LT1529CT
— *
1——— OUTPUT LT1529CT-3.3

LT1529CT-5

T PACKAGE
5-LEAD PLASTIC TO-220

*PIN 2 = SENSE FOR LT1529-3.3/LT1529-5

= ADJ FOR LT1529 = ADJ FOR LT1529
04 = 30°C/W 034 = 50°C/W
Consult factory for Industrial or Military grade parts.

ELECTRICAL CHARACTERISTICS
PARAMETER CONDITIONS MIN TYP MAX UNITS
Regulated Output Voltage LT1529-3.3 Vin=3.8Y, loyr = 1mA, T3 = 25°C 3.250 3.300 3.350 V
(Note 2) 4.3V <Vy<15V, ImA<lgyt < 3A e | 3200 3.300 3.400 v
LT1529-5 Vin=5.5V, loyr = ImA, T3 = 25°C 4.925 5.000 5.075 v
6V <Vjy <15V, ImA<lgyr < 3A o | 4850 5.000 5.150 v
LT1529 (Note 3) Vin=4.3VY, loyr = ImA, T3 = 25°C 3.695 3.750 3.805 v
4.8V <Vjy<15V, ImA<lgyt < 3A e | 3.640 3.750 3.860 v
Line Regulation LT1529-3.3 AV =3.8V10 15V, lgyr=1mA . 15 10 mvV
LT1529-5 AV =5.5V10 15V, lgyr = 1mA . 15 10 mvV
LT1529 (Note 3) AV)y=4.3V10 15V, lgyr=1mA . 15 10 mV
Load Regulation LT1529-3.3 Al oap =1mAto 3A, Viy =4.3V, T;=25°C 5 20 mvV
AILOAD =1mAto 3A, VIN =43V [} 12 30 mV
LT1529-5 Al oap =1mAto 3A, Viy =6V, Ty =25°C 5 20 mvV
AILOAD =1mAto 3A, VIN =6V [} 12 30 mV
LT1529 (Note 3) Al oap =1mAto 3A, Viy =4.8V, T;=25°C 5 20 mvV
AILOAD =1mAto 3A, VIN =48V [} 12 30 mV
Dropout Voltage ILoap = 10mA, T; = 25°C 110 180 mvV
(Note 4) ILOAD =10mA [} 250 mV
I oap = 100mA, T; = 25°C 200 300 mvV
ILOAD =100mA [} 400 mV
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LT1529
LT1529-3.3/LT11529-5

ELECTRICAL CHARACTERISTICS

PARAMETER CONDITIONS MIN TYP MAX UNITS
Dropout Voltage ILoap = 700mA, T; = 25°C 320 430 mv
(Note 4) ILoap = 700mA ° 550 mv
lLoap = 1.5A, T; = 25°C 430 550 mvV
ILoap = 1.5A ° 700 mv
ILoap = 3A, Ty =25°C 600 750 mvV
lLoap = 3A ] 950 mv
Ground Pin Current ILoap = OmA, Ty =25°C 50 100 LA
(Note 5) ILoap = OmA, Ty =125°C (Note 6) 400 A
ILoap = 100mA, T; = 25°C 0.6 1.0 mA
ILoap = 100mA, T; = 125°C (Note 6) 1.0 mA
ILOAD =700mA [} 55 12 mA
ILOAD =15A [} 20 40 mA
ILOAD =3A [} 80 160 mA
Adjust Pin Bias Current (Notes 3, 7) T;=25°C 150 300 nA
Shutdown Threshold Vouyt = Off to On 1.20 2.8 v
Vout = On to Off 0.25 0.75 Vv
Shutdown Pin Current (Note 8) Vshon = OV . 4.5 10 HA
Quiescent Current in Shutdown VN =6V, Vgripn = OV . 15 30 HA
(Note 9)
Ripple Rejection Vin = Vout = 1V (Avg), VRippLe = 0.5Vp.p, 50 62 dB
fR|pp|_E = 120Hz, ILoap = 1.5A
Current Limit ViN—=Vour =7V, T;=25°C 5 A
Vin = Vout (Nominal) + 1.5V, AVgyt =-0.1V (] 3.2 4.7 A
Input Reverse Leakage Current ViN=-15V, Vour =0V . 1.0 mA
Reverse Output Current (Note 10) LT1529-3.3 Vour =33V, Vjy =0V 16 LA
LT1529-5 VOUT =5V, V|N =0V 16 IJA
LT1529 (Note 4) Vout =38V, V|y=0V 16 A

The e denotes specifications which apply over the operating temperature
range.

Note 1: The shutdown pin input voltage rating is required for a low
impedance source. Internal protection devices connected to the shutdown
pin will turn on and clamp the pin to approximately 7V or —0.6V. This
range allows the use of 5V logic devices to drive the pin directly. For high
impedance sources or logic running on supply voltages greater than 5.5V,
the maximum current driven into the shutdown pin must be limited to less
than 5mA.

Note 2: Operating conditions are limited by maximum junction
temperature. The regulated output voltage specification will not apply for
all possible combinations of input voltage and output current. When
operating at maximum input voltage, the output current range must be
limited. When operating at maximum output current the input voltage
range must be limited.

Note 3: The LT1529 is tested and specified with the adjust pin connected
to the output pin.

Note 4: Dropout voltage is the minimum input/output voltage required to
maintain regulation at the specified output current. In dropout the output
voltage will be equal to (VN — VpropouT)-

Note 5: Ground pin current is tested with Vy = Voyr (nominal) and a
current source load. This means that the device is tested while operating in
its dropout region. This is the worst-case ground pin current. The ground
pin current will decrease slightly at higher input voltages.

Note 6: Ground pin current will rise at Ty > 75°C. This is due to internal
circuitry designed to compensate for leakage currents in the output
transistor at high temperatures. This allows quiescent current to be
minimized at lower temperatures, yet maintain output regulation at high
temperatures with light loads. See quiescent current curve in typical
performance characteristics.

Note 7: Adjust pin bias current flows into the adjust pin.
Note 8: Shutdown pin current at Vgypy = OV flows out of the shutdown pin.

Note 9: Quiescent current in shutdown is equal to the sum total of the
shutdown pin current (5pA) and the ground pin current (10pA).

Note 10: Reverse output current is tested with the input pin grounded and
the output pin forced to the rated output voltage. This current flows into
the output pin and out of the ground pin.
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LT1529
LT1529-3.3/LT1529-5

TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS

Load Regulation

LT1529-5 Transient Response

LT1529-5 Transient Response

5 T T T T

—T " ViN =6V VN =6V
41 Sl w02 cy=33pF TANT w02 1Cjy=10uF TANT
0 ‘\ \ = 01k Court = 47pF TANT == 01k Court = 4.7uF TANT
< - = -4 = \
g > N\, 8& 25 N
E 1152933 ANN] £ &% cE —
= 52 5
z LT1529 \Q 2= 01 E3-01 v
= == >0
5 s} I o
3 -10 N -02 -02
(&}
L — —
g < = < =~
O = 3 = 3
—20 | X||N = VO_UT (NOMINAL) + 1V % 2 % 2
LOAD = 100mA to 3A o 1 9 1
VapJ = Vout g <
_25 1 ! I I S S
-50 -25 0 25 50 75 100 125 0 100 200 300 400 500 600 700 800 9001000 0 20 40 60 80 100 120 140 160 180 200
TEMPERATURE (°C) TIME (us) TIME (us)
LT1529 « G28 LT1529 « G29 LT1529 « G30

Vou D01 0000 ODOO0O0O0DbO0bO00O0On
gbmobobooboobomos3uwoooooooo
gbobomobooooboooooooooooooo
gboooobmoooboooboboobomoooo
goboboboboboboboboboboomoo
gboooooooobooboobooboobooobon

SENSEI 002 0000000 LT1529 LT1529-3.30
LT1520-5(0 0000000000000 000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000O000O0PCO
0000 ROIIODODOOODODONOOOOODOOO
000D0000000000MO0000000
0000000000000000000000000
OOPCOODOOOOOOODOCOOODOOOOOOO
000000000000000000000000
0000000000000000000000000
0000O015pA0 000000000 000.6V(1Vae)
000000000000

ADD O D200 000000000 LT1I29 0000
goo@moooooooooooooobooobboo
oooooooDbbobboOoboo0ooOevh O OOoev

5 1 ,Re

¢ IN out
LT1529-5
4] — 2

1 + — SHDN SENSE + LOAD
— Vin GND
[3

Rp |
& A LT1529 « FO1

v

Figure 1. Kelvin Sense Connection

(VgD ODOOODOOOOOO150nA00000000
00000000000 0000000000000O
00000000000 0000000000000O
000000003.75v000

SHDNI O D40 O00000000000000000
0000000000000000000000000
0000000000000000000000000
000000000 LU'00000000000000
000000 U'00000000000000000
0000000000000000000000000
0000000000000 00006pADDOCO OO0
000000000000 7vO00.6V(1Vee)Dd OO0
00000000000000000000005vO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000

LY R

4-107



LT1529
LT1529-3.3/LT1529-5

goon

gbooooboobboosmAO0ODOODODOODOO
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
ggooooooooboooooooogobobooogo
gooooboooboobooooboooboooo
goooboooboobooobogn

vigoostoooooooboooooooboooo
gooooboooboobooooboooboooo
gbooobebOOobobOOoDOOODbOObDbOOn
gbooooboobbgooboooobooooboooo

gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gboobooobooboobDo0wwFoOooprFb oo
ooDooO00ooooooobobooOLTit200ogon
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
gooooLTs2 0o oooooooboooooo
ooDooO00ooooooobobooOLTit200ogon
gbooooboobobgoobooooboooboooo
gooooooooboon

oooooooon

LTis290 0 0 ooooboooooooobboooon
oobooboos3sAbooooooobooooobn
gooevOOoooooobOOoOOo3ADODODbODODOOO
goboooobobOooooobooomsopAlonon
oooo0oooboboooobboooooDbOOiiepA
goooobooLTs20 0 0goooooooooo
gbooooboobobgooboooobooooboooo
gbooooboobobgooboooobooooboooo
gooooboooboobobooobooboboooo
gbooooboobobgooboooobooooboooo
gbooooboobobgooboooobooooboooo
gogLTis20 000000000 oobooboooo
gbooboboooboobooboonboo

goog

LT15290 00000000 oooboooasrysvon
dvooooooooo2000ooobo2nbboooon
gbooooboobobgooboooobooooboooo
go37vioboooooooooooooooon
O0D00ORIOODODOOOO375V/RIDDODOOOOR20O
ggoobobbRricoboooooooboboooogo
gooooboooboobobooobooboboooo
gobo2s000150nA0 0 0R2ODOO0OO0OO0O0OOO
gbooobooobooobOo2oooboooogoon
gooooboooboobobooobooboboooo
000000000000 0ORIODOO400kQO0O0OO
gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo

IN ouT
LT1529
—1SHON Sense

GND

=

Vout = 3.75V (1 + %) +(Iapy % R2)

Vapg = 3.75V
Iapy = 150nA AT 25°C
OUTPUT RANGE = 3.3V TO 14V

LT1529 « F02

Figure 2. Adjustable Operation

Oo0ooOo0o0ooOoOoOoooooooogisppm/0On
goooobooboboobooobooboboooboo
gooooboobbooboooboobobooobo
gboooboooobooboooo

goooobooboboobooobooboboooboo
ggooooooobooooobobooogobobbogoo
7svoooooooosyssviooooooooogoo
000000000 0O03875v0 M Voyur/3.75vmon
oooboO0o0ooooimAOO3ADDO0O0O0O0O0OOD
O0000ooDo0obOobOo00OdVeyrh 375vO00O0O
goosmvOOODOOVouTO 12vOOD0OOODOO
gboooboooobooboobod

Ui12v 0

it (~0.5mv) = (-1.6mv)

4-108



LT1529
LT1529-3.3/LT11529-5

guobobgooon

ugboooooo

goobooobooobooobooooooo
g1 ooo0oboo0gooo0ogoobon
gbod20000000000b000

1. 0000000/0000000000Igurx (Viy O
VoD O OO

2. 000000000000000000 Igyp* Vin

gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
g2000b0bo0obobooon

LT15290 0 0D 0o oobooomoboooooooo
goobobooobobboooooooooooboog
obooboo0oobmoboooboooooonogmas
gooboboboobbbooooooooooomoo
gogooboooooobooooobooogobobbooo
gmoboobooobuoobbomooboobooobo
gboooooboobooboobooboobooo

gboobooobooboom™@oopcObOboboonDOoO
goobobooobbbooooomooobobbbog
gooooboobobooboooboobboooboo
gbooboooogrcibomobogoooonbon
goobboboobbh@moooooooobobbboo
gooboboboobbbboboooooobobbbboo
gbooboooboorcoboboooboooonDnon
o0ob0oOooobOobOoo/mobobobOobooo
omoobooooooobbobooooooooom
gobobooooboobooboobobooo

goooobboooooobbbobooOoggooTo-220
gbooooboobobgooboooobooooboooo
gooooboooboobobooobooboboooo
gooooboooboobobooobooboboooo
gbobobooboboboboboboobobbod
gooopoboobobobbbbbooooogooooin
O0000DbO0O00DbO3RB2"FR4000D0000D00O0
gbooooboobobgooboooobooooboooo
gooooboooboobobooobooboboooo
gooooboooboobobooobooboboooo
gbooooboobobgooboooobooooboooo
gboooooboobooboobooboobooo
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COPPER AREA
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33°C/W

2500 sg. mm

1000 sg. mm | 2500 sq. mm | 2500 sq. mm

125sg. mm | 2500 sq. mm | 2500 sq. mm

* Device is mounted on topside.

T Package, 5-Lead TO-220
Thermal Resistance (Junction-to-Case) = 2.5°C/W
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Figure 3. Reverse Output Current

INPUT PIN SHDN PIN OUTPUT/SENSE PINS

<Vout (Nominal) Open (High) | Forced to Voyt (Nominal) Reverse Output Current = 15pA (See Figure 3), Input Current = 1pA (See Figure 4)
<Vout (Nominal) Grounded Forced to Voyr (Nominal) Reverse Output Current = 15pA (See Figure 3), Input Current = 1pA (See Figure 4)

Open Open (High) > 1V Reverse Output Current = 15pA Peak (See Figure 3)

Open Grounded > 1V Reverse Output Current = 15pA (See Figure 3)

<0.8v Open (High) <oV Output Current=0

<0.8V Grounded <oV Output Current=0

>1.5V Open (High) <oV Output Current = Short-Circuit Current
-15V <V <15V Grounded <oV Output Current=0
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Vour = 3.3V (LT1529-3.3)
Vour = 5V (LT1529-5)

LT1529-3.3 LT1529-5
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Figure 4. Input Current

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS
LT1120A 125mA Low Dropout Regulator with 20pA g Includes 2.5V Reference and Comparator
LTC®1174 High Efficiency 425mA Step-Down DC/DC Converter Over 90% Efficiency, Includes Comparator

LT1303 Micropower Step-Up DC/DC Converter

Includes Comparator, Good for EL Displays

LT1376 500kHz 1.25A Step-Down DC/DC Converter

Uses Extremely Small External Components

LT1521 300uA Low Dropout Regulator with 15pA lg

Lowest | Low Dropout Regulator
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