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TYPICAL APPLICATION

Microprocessor Supply with Shutdown
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LT1528

ABSOLUTE MAXIMUM RATINGS

INput VOItage .......eovvvverireiriecece
Output Pin Reverse Current..................
Sense Pin Current........ccccoevveeevvcvennen,

Shutdown Pin Input Voltage (Note 1)
Shutdown Pin Input Current (Note 1)

................ £15V*  Output Short-Circuit Duration........................... Indefinite
................. 10mA  Storage Temperature Range.................. —65°C to 150°C
................. 10mA  Operating Junction Temperature Range

........ 6.5V, -0.6V LT1528C .....ccceivveiveerreniseiesieieneen.. 0°C 10 125°C
................... 5mA  Lead Temperature (Soldering, 10 sec)..................300°C

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

the factory.
PACKAGE/ORDER INFORMATION
FRONT VIEW ORDER PART | ™88 @ ew ORDER PART
T NUMBER - I NUMBER
sllo sE=an LT1528CQ SE———0" | |T1528CT
GND 2b— sEnse Q 3——1GND
1 |— output ) — 1
1 —————0uTPUT
Q PACKAGE
5-LEAD PLASTIC DD PAK T PACKAGE
5-LEAD PLASTIC TO-220
Timax = 125°C, 834 = 30°C/ W Tomax = 125°C, B34 = 50°C/ W

Consult factory for Industrial and Military grade parts.

ELECTRICAL CHARACTERISTICS

PARAMETER CONDITIONS MIN TYP MAX UNITS

Regulated Output Voltages (Notes 2, 3) Vin=3.8V, lgyt = 1mA, T; = 25°C 3.250 3.300 3.350 \Y
4.3V< V<15V, ImA<Igyr < 3A e | 3.200 3.300 3.400 Y

Line Regulation (Note 3) AV)y = 3.8V to 15V, lgyr = 1ImA . 15 10 mv

Load Regulation (Note 3) Al opp = ImAto 3A, Vi =4.3V,T;=25°C 12 20 mvV
AlLOAD =1mAto 3A, VlN =43V [} 15 30 mV

Dropout Voltage (Note 4) lLoap =10mA, T;=25°C 70 110 mvV
ILOAD =10mA [} 150 mV
lLoap =100mA, T;=25°C 150 200 mV
ILOAD =100mA [} 250 mV
lLoap = 700mA, T;=25°C 280 320 mV
ILOAD =700mA [} 420 mV
lLoap = 1.5A, T;=25°C 390 450 mV
ILOAD =1.5A [} 600 mV
lLoap =3A, T;=25°C 570 670 mV
ILOAD =3A [} 850 mV
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LT1528

ELECTRICAL CHARACTERISTICS

PARAMETER CONDITIONS MIN TYP MAX UNITS
Ground Pin Current (Note 5) lLoap =0mA, T;=25°C 450 750 PA
lLoap = 0mA, Ty =125°C (Note 6) 1.9 mA
lLoap =100mA, T;=25°C 1.2 25 mA
lLoap = 100mA, T;=125°C (Note 6) 2.7 mA
lLoap =300mA, T;=25°C 2.6 4.0 mA
lLoap =300mA, Ty =125°C (Note 6) 4.1 mA
lLoap = 700mA, T;=25°C 7.3 12.0 mA
lLoap = 700mA, Ty =125°C (Note 6) 8.8 mA
ILOAD =1.5A [} 22 40 mA
ILOAD =3A [} 85 140 mA
Sense Pin Current (Notes 3, 7) T;=25°C 90 130 250 LA
Shutdown Threshold Vourt = Off-to-On . 1.20 2.80 \Y
Vout = On-to-Off ° 0.25 0.75 v
Shutdown Pin Current (Note 8) V3hon = OV . 37 100 HA
Quiescent Current in Shutdown (Note 9) VN =6V, Vgrpn = OV . 110 220 HA
Rlpple Rejection VIN - VOUT = 1V(AVg), VRIPPLE = 0.5Vp_p, 50 67 dB
frippLE = 120HZ, I oap = 1.5A
Current Limit VIN - VOUT =7V, TJ =25°C 45 A
V|N =43V, AVOUT =-0.1V o 3.2 4.0 A
Input Reverse Leakage Current Vin=-15V, Vour = 0V . 1.0 mA
Reverse Output Current (Note 10) Vour =33V, Vjy =0V 120 250 LA

The e denotes specifications which apply over the full 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 less than
5mA.

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

Note 3: The LT1528 is tested and specified with the Sense 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: (Viy — Vpropour)-

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 T; > 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 section.

Note 7: Sense pin current flows into the Sense pin.
Note 8: Shutdown pin current at Vgrpy = 0V flows out of the Shutdown pin.

Note 9: Quiescent current in shutdown is equal to the total sum of the
Shutdown pin current (40pA) and the Ground pin current (70pA).

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.

4-93



LT1528

TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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Table 1a. Q-Package, 5-Lead DD

COPPER AREA THERMAL RESISTANCE

TOPSIDE* | BACKSIDE | BOARD AREA | (JUNCTION-TO-AMBIENT)
2500 sq mm | 2500 sqg mm | 2500 sq mm 23°C/W

1000 sg mm | 2500 sg mm | 2500 sq mm 25°C/W

125 sqgmm | 2500 sqg mm | 2500 sq mm 33°C/W
*Device is mounted on topside.

Table 1b. T Package, 5-Lead TO-220

Thermal Resistance (Junction-to-Case) 2.5°C/W

uboboooood

gboooooo33vooooooooasvoossvod
goooobomADDOSmAD OODOODODOS0000
gbooobooobooboobooboobooboo

godooboboobbooooooooboooo

loutmaxy* (Vingwaxy O Vour) O (IenoX Vingwax))
goon

loutmaxy O 500mA

Vinwaxy 0 5.5V

lenb) lour 0 500mAD VO 5.5V 4mA
gogoonon

PO 500mAx (5.5V 0 3.3V) 0 (4mAx 5.5V)0 1.12W

DhOOoOoOoOoOoOoOoOoODoODoODoODDDDDDDODOODOO
ooooo23n/woo33g/woooogoooooao
gooooboooboobooooboooboboooo
googooo

1.12wx 280 /w0 31.40

4-98

Ly N



LT1528

goobogooood

gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
gobooooooo

Tivwax O 500 0 31.40 0 81.40

ubobooboogond

LT15280 0 0 0 000000000 obObOoOo0o0oggd
gbooooboobbgooboooobooooboooo
OOO0O0OESRO2000033uF0 0 OLTIS280 0000
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
goLTis280 000 00000ooooobobooooon
gbooooboobbgooboooobooooboooo
gbooboooboooboboon

obooboboboooooooboDbo

LT15280 LD OO0 O0OooooooooobOooooo
ddddoom@ooooogpPNPOOOOOOoOoo
gooboboboobbboooooooomoooboo
gooooobobobobbboooooooooooooDon
goobobooobbboooooooooomoboo
gooooboooboobooooboooboooo
goooomoboooogoobbo40D4pFO0O0O
gooooboooboobooooboooboooo
goooobomooboooboo™obooobo
gboboboboboboboboboboobognb
golQUio2QUiESRODDOO0OODDOOO0OMOoOOO
gooooboooboobooooboooboooo

Table 2. Fault Conditions

gbooooboobbomoobobooboooobonm
gbooboooboobobobooboobooboon

oooo

LT15280 D 0 000D OO0OoOooooooboboooon
gooooboooboobooooboooboboooo
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
googn

gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gooopobobobobobobbbbb1sobobobobooog
gogoo

gboobobobikvobooobooooboooooo
goobbooooobDmAD M O000100pA0
o@Mobooboomoboooooooobooobo
gbomoboboboooooooooooooon

goobboobooobooobicboooboooboo
gooboboboobbboooooomooooboboo
gbooooboomobbbogobooooobooobo
go0modsmAO0OD0O0D0O0O0OO0O0OODOOOO

oo00O0oooobbO0o0oobobOooobobobommoo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gboooboobo200b0oooooobooboboon
gboobooboboboobooboobooboon

INPUT PIN SHDN PIN OUTPUT/SENSE PINS RESULTING CONDITIONS
< Voyr (Nominal) Open (High) Forced to Voyr (Nominal) Reverse Output Current = 150pA (See Figure 3)
Input Current = 1pA (See Figure 4)
< Vgyr (Nominal) Grounded Forced to Voyr (Nominal) Reverse Output Current = 150pA (See Figure 3)
Input Current = 1pA (See Figure 4)
Open Open (High) > 1V Reverse Output Current = 150uA (See Figure 3)
Open Grounded > 1V Reverse Output Current = 150uA (See Figure 3)
<0.8V Open (High) % Output Current=0
<0.8v Grounded <oV Output Current =0
> 1.5V Open (High) <oV Output Current = Short-Circuit Current
-15V <V <15V Grounded % Output Current=0
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| Ty=25°C, Vjy=0V
Vout =Vsense

I~ CURRENT FLOWS
INTO DEVICE

©
o
o

e
o
o

700
600
500
400
300 v
200
100 e

0

OUTPUT CURRENT (pA)

01 2 3 4 5 6 7 8 9 10
OUTPUT VOLTAGE (V)

LT1528 « FO3

Figure 3. Reverse Output Current
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Figure 4. Input Current

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS

LTC®1265 High Efficiency Step-Down Switching Regulator >90% Efficient 1A, 5V to 3.3V Conversion

LTC1266 Synchronous Switching Controller >90% Efficient High Current Microprocessor Supply
LT1521 300mA Micropower Low Dropout Regulator 15pA Quiescent Current

LT1584 7A Low Dropout Fast Transient Response Regulator For High Performance Microprocessors

LT1585 4.6A Low Dropout Fast Transient Response Regulator For High Performance Microprocessors
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