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LT1511

ABSOLUTE MAXIMUM RATINGS

Supply Voltage

(Vmax, CLP and CLN Pin Voltage) ......cccccccevvnne. 30V
Switch Voltage with Respect to GND ............ccceu.ee. -3V
Boost Pin Voltage with Respect to Ve vvvveveeennee. 25V
Boost Pin Voltage with Respect to GND ................. 57V
Boost Pin Voltage with Respect to SW Pin .............. 30V
V¢, PROG, OVP Pin Voltage .........ccoovvvevnenninninne, 8V
[BAT (AVEIAQE) ..vevvevereieiee e 3A
Switch Current (Peak)........cceevveireennenineiesieesees 4A
Operating Junction Temperature Range

Commercial ........ccooovvvvieiiiiiecee 0°Cto 125°C

Industrial .........ccoooveriiriiriiecnes —-40°Cto 125°C
Operating Ambient Temperature

CoOMMErcial ......cccoovvvverinirreeirsene 0°Cto 70°C

Industrial .........ccoovviieieniirce —-40°C to 85°C
Storage Temperature Range ................. —-65°C to 150°C
Lead Temperature (Soldering, 10 SeC).................. 300°C

PACKAGE/ORDER INFORMATION

TOF:’J'EW ORDER PART
GND** [ | [24] GND** NUMBER
sw 2] 23] GND**
B00sT [3] 2] Veor* LT1511CSW
onD* [4] 21] Ve LT1511I1SW
oNo* [5 ] 20] Vees* *ALL Ve PINS SHOULD
BE CONNECTED
uv [6] [19] PROG TOGETHER CLOSE TO
o THE PINS
ono= [7] 18] ve ** ALL GND PINS ARE
ovp [8] [17] Wvour FUSED TO INTERNAL DIE
- ATTACH PADDLE FOR
cup [9] 16] GND HEAT SINKING. CONNECT
CLN [10 15] comp2 THESE PINS TO
[0 15] EXPANDED PC LANDS
CoMP1 [11] [14] BAT FOR PROPER HEAT
SINKING. 30°C/W
SENSE [12] 13] sPiN THERMAL RESISTANCE
——— ASSUMES AN INTERNAL
GROUND PLANE
24-LEAD PLASTIC SO WIDE DOUBLING AS A HEAT
Timax = 125°C, 63 = 30°C/ W** SPREADER

Consult factory for Military grade parts.

ELECTRICAL CHARACTERISTICS

Ve = 16V, Vgat = 8V, Viyax (maximum operating Vcc) = 28V, Rgp = Rg3 = 200Q (see Block Diagram), Ve n = Vcc- No load on any

outputs unless otherwise noted.

PARAMETER | CONDITIONS | MIN TYP MAX UNITS
Overall
Supply Current Vprog = 2.7V, Ve < 20V 45 6.8 mA
Vprog = 2.7V, 20V < V¢ < 25V 4.6 7.0 mA
Sense Amplifier CA1 Gain and Input Offset Voltage 8V <V <25V, 0V < Vgay <20V
(With R52 =200Q, Rs3 = ZOOQ) RPROG =493k o 95 100 105 mv
(Measured across Rgp)(Note 1) Rprog = 49.3k . 8 10 12 mvV
T;<0°C 7 12 mvV
Vcc = 28V, VBAT =20V
RPROG =493k [} 90 110 mV
RPROG =49.3k [} 7 13 mV
T;<0°C 6 14 mvV
Ve Undervoltage Lockout (Switch OFF) Threshold Measured at UV Pin . 6 7 8 \Y
UV Pin Input Current 0.2V<Vyy <8V . 0.1 5 HA
UV Output Voltage at UVgyr Pin In Undervoltage State, lyyout = 70pA . 0.1 0.5 \Y
UV Output Leakage Current at UVgyt Pin 8V < Vv, Vyvout =5V . 0.1 3 HA
Reverse Current from Battery (When V¢ Is Vgar < 20V, Vyy < 0.4V 3 15 PA
Not Connected, Vsyy Is Floating)
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LT1511

ELECTRICAL CHARACTERISTICS

Ve = 16V, Vat =8V, Viyax (maximum operating Voc) = 28V, Rgy = Rgz = 200Q (see Block Diagram), VCLN = V. No load on any

outputs unless otherwise noted.

PARAMETER | CONDITIONS | MIN TYP MAX UNITS
Overall
Boost Pin Current Vee =20V, Vpoost = OV 0.1 10 LA
Ve = 28V, Vgoost = 0V 0.25 20 PA
2V < VgoosT — Ve < 8V (Switch ON) 6 9 mA
8V < VgoosT — Ve < 25V (Switch ON) 8 12 mA
Switch
Switch ON Resistance 8V < Ve < Vaxs lsw = 3A,
VeoosT — Vsw = 2V 0.15 0.25 Q
Algoost/Alsy During Switch ON VBoosT = 24V, Igy < 3A 25 35 mA/A
Switch OFF Leakage Current Vgw =0V, Ve £ 20V 2 100 PA
20V < Ve <28V 4 200 PA
Minimum Iprog for Switch ON 2 4 20 LA
Minimum lprog for Switch OFF at Vprog < 1V 1 2.4 mA
Maximum Vgar for Switch ON Vee -2 \Y
Current Sense Amplifier CAL Inputs (Sense, BAT)
Input Bias Current -50 -125 LA
Input Common Mode Low -0.25 \Y
Input Common Mode High Vee -2 \Y
SPIN Input Current -100 -200 LA
Reference
Reference Voltage (Note 2) Rprog = 4.93k, Measured at OVP with
VA Supplying Iprog and Switch OFF 2.453 2.465 2.477 \Y
Reference Voltage All Conditions of V¢, T3> 0°C 2.441 2.489 \Y
T;<0°C (Note 3) 243 2.489 \%
Oscillator
Switching Frequency 180 200 220 kHz
Switching Frequency All Conditions of V¢, T3> 0°C 170 200 230 kHz
Ty<0°C 160 230 kHz
Maximum Duty Cycle 85 %
Ta=25°C 90 93 %
Current Amplifier CA2
Transconductance Ve =1V, lyc = £1pA 150 250 550 pumho
Maximum V¢ for Switch OFF 0.6 \Y
lyc Current (Out of Pin) Ve 2 0.6V 100 LA
V<045V 3 mA
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ELECTRICAL CHARACTERISTICS

Ve = 16V, Vgat = 8V, Viax (maximum operating Vcc) = 28V. No load on any outputs unless otherwise noted.

PARAMETER | CONDITIONS MIN TYP MAX UNITS
Voltage Amplifier VA
Transconductance (Note 2) Output Current from 50pA to 500pA 0.25 0.6 1.3 mho
Output Source Current Vovp = Vrer + 10mV, Vprog = VRer + 10mV 11 mA
OVP Input Bias Current At 0.75mA VA Output Current . 3 10 nA
Current Limit Amplifier CL1, 8V < Input Common Mode
Turn-On Threshold 0.75mA Output Current 93 100 107 mvV
Transconductance Output Current from 50pA to 500pA 0.5 1 2 mho
CLP Input Current 0.75mA Output Current, Vyy = 0.4V 0.3 1 MA
CLN Input Current 0.75mA Output Current Vyy = 0.4V 0.8 2 mA
The o denotes specifications which apply over the full operating Note 2: Tested with Test Circuit 2.
temperature range. Note 3: A linear interpolation can be used for reference voltage
Note 1: Tested with Test Circuit 1. specification between 0°C and —40°C.

Thermally Limited Maximum

Charging Current Efficiency of Figure 1 Circuit Icc vs Duty Cycle

3.0 O ‘ ‘ 100 T T T T
< \ -?\ %.ev BATTERY 98 |- xm = igiv Vee =16V
= 28 \ l 9% BAT = ©-
o 8.4V BATTERY
% \ Vi 11V / - — 1 _
& 26 ———\4.2v BATTERY § 92 = e P
= ViN2 8V S g4 CHARGER EFFICIENCY | E S — 125°C
x w ~ O -+
<., 16.8V BATTERY S g /] o — L
s th /L D
§ 86 —A—~ |NC?DES’RL\\
X 2.2 [ (854730°C/W) 84 IN DIODE D3 4
= Tamax=60°C
TJMAX2125°C 82
2.0 ‘ 80
5 10 15 20 25 30 02 06 10 14 18 22 26 30 0 10 20 30 40 50 60 70 80
INPUT VOLTAGE (V) IgaT (A) DUTY CYCLE (%)

1511« TPCOL

NOTE: FOR 4.2V AND 8.4V BATTERIES MAXIMUM
CHARGING CURRENT IS 3A FOR V| - VpaT 2 3V

1511 + TPCO2

1511+ TPCO3
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TYPICAL PERFORMANCE CHARACTERISTICS

Switching Frequency vs
Temperature
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TEST CIRCUITS
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APPLICATIONS INFORMATION
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NOTE: CONNECT ALL GND PINS TO EXPANDED PC LANDS FOR PROPER HEAT SINKING LT1511+F14

Figure 14. Critical Electrical and Thermal Path Layout

RELATED PARTS

PART NUMBER | DESCRIPTION COMMENTS
LTC®1325 Microprocessor-Controlled Battery Management System Can Charge, Discharge and Gas Gauge NiCd and Lead-Acid

Batteries with Software Charging Profiles
LT1372/LT1377 | 500kHz/1MHz Step-Up Switching Regulators High Frequency, Small Inductor, High Efficiency Switchers, 1.5A Switch
LT1376 500kHz Step-Down Switching Regulator High Frequency, Small Inductor, High Efficiency Switcher, 1.5A Switch
LT1510 Constant-Voltage/Constant-Current Battery Charger Up to 1.5A Charge Current for Lithium-lon, NiCd and NiMH Batteries
LT1512 SEPIC Battery Charger Vn Can Be Higher or Lower Than Battery Voltage

LT/GP 0796 REV A 7K « PRINTED IN USA

4-386

Ly N



