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2-Cell to 5V Step-Up Converter with Low-Battery Detect Efficiency
22pH* pL
° m._yk 90
3 4 g ~
LA e~ T T N ™
VIN SW 80 ’:’. .y P~ N
LBI sense o—e v ¢‘// N
+ 4| 200mA _ -
£ d -1 S
= 2CELLS —— 100F (LT 100k = 100F € 1
- 6 2 _ o
ILim LBO ® LBO & ;
T LOW WHEN o} i
SHDN GND Varr < 2.2 £ 60 [
7 5 = 5
SHUTDOWN 7 — Vjy=33V.L
° S0 f —— V=25V
*SUMIDA CD54-220 A O I o A Vin=1.8V
**]N5817 - 1a0eTAoL [
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LOAD CURRENT (mA)
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ABSOLUTE MAXIMUM RATINGS

VIN VORAGE .o 8V
SWVORAGE ..o —-0.4V to 25V
FB Voltage (LT1304) ....cccocevviveirereesieine VN + 0.3V
Sense Voltage (LT1304-3.3/LT1304-5) ....ccccvvverennnnen. 8V
I v VOItAGE .o 5V
SHDN VOItage .....veveveieieiiiseeseee e 6V
LBIVORAQE ..o VN
LBO VOIAgE ...veveeeeieiee e 8V
Maximum Power Dissipation ..........c.cccceveeneen. 500mwW
Junction Temperature .........cooceevvveereeeresereseenenns 125°C
Operating Temperature Range .............c..... 0°Cto 70°C
Storage Temperature Range ................. —-65°C to 150°C
Lead Temperature (Soldering, 10 SeC)........c......... 300°C

PACKAGE/ORDER INFORMATION

ORDER PART
NUMBER
TOP VIEW
LBl [1] 8] FB (SENSE)* LT1304CS8
150 2] ] son LT1304CS8-3.3
v Gl 1 o LT1304CS8-5
sw [4] 5] GND
S8 PACKAGE S8 PART MARKING
8-LEAD PLASTIC SO
*FIXED OUTPUT VERSION 1304
Tomax = 125°C, 634 = 150°C/W 13043
13045

Consult factory for Industrial and Military grade parts.

ELECTR'CAL CHARACTERI STICS VN =2V, Vspipn = 2V unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Minimum Operating Voltage . 15 1.65 \Y
Operating Voltage Range . 8 \Y
Quiescent Current Vshon = 2V, Not Switching . 120 200 HA
Quiescent Current in Shutdown Vsron = 0V, Vi =2V 7 15 LA

Vsipn =0V, VN =5V 27 50 HA
Comparator Trip Point LT1304 . 1.22 1.24 1.26 \Y
FB Pin Bias Current LT1304 . 10 25 nA
Sense Pin Leakage in Shutdown VShon = 0V, Fixed Output Versions . 0.002 1 HA
Output Sense Voltage LT1304-3.3 . 3.17 3.3 3.43 \Y

LT1304-5 . 4.80 5.05 5.25 \%
Line Regulation 1.8V<Vy<8Y . 0.04 0.15 %IV
LBI Input Threshold Falling Edge . 1.10 1.17 1.25 \Y
LBI Bias Current . 6 20 nA
LBI Input Hysteresis . 35 65 mv
LBO Output Voltage Low Isink = S00pA . 0.2 0.4 \Y
LBO Output Leakage Current LBI = 1.5V, LBO =5V . 0.01 0.1 HA
SHEI Input Voltage High 14 \Y
SHDN Input Voltage Low 0.4 \Y
SHDN Pin Bias Current Vo = 5V . 5 8 pA

Vsipn = 0V -5 -2 PA
Switch OFF Time . 1 15 s
Switch ON Time Current Limit Not Asserted . 4 6 s
Maximum Duty Cycle Current Limit Not Asserted . 76 80 88 %
Peak Switch Current I_im Pin Open, V|y =5V 0.8 1 1.2 A

20k from I to GND 500 mA

L] TECHNOLOGY
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ELECTR'CAL CHARACTER' STICS VN = 2V, Vsppn = 2V unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Switch Saturation Voltage lsw = 1A 0.37 v
Isw = 700mA . 0.26 0.35 %
Switch Leakage Switch Off, Vgyy = 5V . 0.01 7 HA
The e denotes specifications which apply over the 0°C to 70°C operating
temperature range.
Switch Saturation Voltage Peak Switch Current Limit On- and Off-Times
500 I 13 8
Tp=25°C
12 ! MAXIMUM ON-TIME
< 400 o
E Y 11 6
w / < —
= 300 , Z 10 — T | 7 °
z / = w 4
2 200 // 2 09 =
< < 3
o &
2 / 0.8 ,
% 100 L1 OFF-TIME —
07 P
0 06 0
0 02 04 06 08 10 12 50 -25 0 25 50 75 100 50 -25 0 25 50 75 100
SWITCH CURRENT (A) TEMPERATURE (°C) TEMPERATURE (°C)
1304 G0O1 1304 G02 1304 GO3
Feedback Voltage Feedback Pin Bias Current Supply Current
1.250 20 300 T T
1.245 18 Ta=25°C
1.240 16 250 /
;i 1.235 ~ \\ < 14 ,<; A
B N z = 200 VSO = Vin |
<1230 N E 12 & NOT SWITCHING _~
o & N & 1
> 1.225 £ 10 ~ £ 150 =
S 3 ~— g L1
< 1220 © 8 ~— > L~
— o /
a < a 100
H 1.215 @ 6 = (
1.210 4 50
1.205 2 VSHON =0V __—1"
1.200 0 o =—
50 -25 0 25 50 75 100 50 -25 0 25 50 75 100 0 1L 2 3 4 5 6 7 8
TEMPERATURE (°C) TEMPERATURE (°C) INPUT VOLTAGE (V)

1304 G04

1304 GOS

1304 G06
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TYPICAL PERFORMANCE CHARACTERISTICS

Load Transient Response

Vour
100mV/DIV
AC COUPLED

ILoaD
200mA
0

100ps/DIV 1304607

Burst Mode™ Operation

Vour _

100mV/DIV SR ST L s S
Ac couPLED i }

Vsw
5V/DIV

I
500mA/DIV

VIN =25V
Vour =5V
ILoap = 185mA
L=22H

20ps/DIV 1304 608

Burst Mode is a trademark of Linear Technology Corporation.
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LT1304/LT1304-3.3/LT1304-5
BLOCK DIAGRAMS

UNDERVOLTAGE
LOCKOUT

ENABLE|  TIMERS p
61s ON I/ o
1.5ps OFF N2 K x200

1304 FO1

1

1

1.5v :
UNDERVOLTAGE '
LOCKOUT :

1

1

4 1

SR1 :

7.2Q '

b 1

1

1

1

1

1

1

1

1

1

ENABLE TIMERS b3 !
6s ON |/ P :
1.541s OFF N2  ~yx200
DRIVER 1 :

1

1

1

1

1

1

SHUTDOWN —
SHDN [ GND
_________________________ I T

1304 FO2
R1 = 355k (LT1304-3.3), 195k (LT1304-5)

Figure 2. LT1304-3.3/LT1304-5 Block Diagram
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Table 1. Recommended Inductors

VENDOR SERIES PHONE NUMBER
Sumida CD54, CD43 (708) 956-0666
Coiltronics CTX20-1 (407) 241-7876
Dale LPT4545 (605) 665-9301
Coilcraft D03316, DO1608, DO3308 (708) 639-6400
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Table 2. Recommended Capacitors

VENDOR SERIES TYPE PHONE NUMBER
AVX TPS Surface Mount (803) 448-9411
Sanyo 0S-CON Through Hole (619) 661-6835
Sprague 595D Surface Mount (603) 225-1961
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Figure 3. Start-Up Response. Input Current Rises Quickly to
1A. Vout Reaches 5V in Approximately 1ms. Output Drives
20mA Load
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— 1F
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1304 FO4

Figure 4. 2-Cell to 5V/200mA Boost Converter Takes Four
External Parts. Components with Dashed Lines Are for
Soft Start (Optional)
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Figure 5. Start-Up Response with 1uF/IMQ Components
in Figure 2 Added. Input Current Is More Controlled. Voyrt
Reaches 5V in 6ms. Output Drives 20mA Load
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Figure 6. Peak Switch Current vs Ry Value
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HEN

Vigo
2VIDIV

Vigi
200mV/DIV 1304 F08

Figure 8. Low-Battery Detector Transfer Function.
Pull-Up R = 22k, V|\ = 2V, Sweep Frequency = 10Hz
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Figure 9. 2-Cell to 5V Converter Used in Battery Life Study

1000

FOQ

=
o
o

z
2 =
2
2 \
10
H
AN
N\
X hj

1 10
LOAD CURRENT (mA)

100 200
1304 F10

Figure 10. Battery Life vs Load Current. Dots Specify
Actual Measurements
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Figure 11. Output Watt Hours vs Load Current. Note
Rapid Fall-Off at Higher Discharge Rates
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Figure 12. Overall System Efficiency Including Battery Efficiency
vs Load Current. Internal Impedance of Alkaline AA Cells
Accounts for Rapid Drop in Efficiency at Higher Load Current

TYPICAL APPLICATIONS

Super Burst™ Low lg DC/DC Converter
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FB ILim P +H
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*1% METAL FILM
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Super Burst is a trademark of Linear Technology Corporation.
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TYPICAL APPLICATIONS

2-Cell to 3.3V Boost Converter 2-Cell to 3.3V Converter Efficiency
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TYPICAL APPLICATIONS

5V to 12V DC/DC Converter

L1*

5V to 12V Converter Efficiency

1%

il

* PRIMARY Li-lon BATTERY PROTECTION MUST BE
PROVIDED BY AN INDEPENDENT CIRCUIT
** SUMIDA CD54-220

T AVX TPSD107M010R0100

—

N
22uH D1 C 90
5V * }\J
85
+ ViN SwW |
—y T <
< 80
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— — 1% 12v &
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LT1304/LT1304-3.3/LT1304-5

TYPICAL APPLICATIONS
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LT71304/LT71304-3.3/LT1304-5

TYPICAL APPLICATIONS

2- to 4-Cell to 1kV Step-Up Converter
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LT1304/LT1304-3.3/LT1304-5
TYPICAL APPLICATIONS

2-Cell to 5V Converter with Auxiliary 10V Output
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LT71304/LT71304-3.3/LT1304-5

RELATED PARTS

PART NUMBER | DESCRIPTION COMMENTS

LTC®1163 Triple High Side Driver for 2-Cell Inputs 1.8V Minimum Input, Drives N-Channel MOSFETs
LT1239 Backup Battery Management System Easy-to-Use, Fail-Safe Backup Protection

LT1301 Fixed 5V/12V Step-Up Micropower DC/DC Converter 12V/200mA from 5V, 120pA o, 88% Efficiency
LT1302 High Output Current Micropower DC/DC Converter 5V/600mA from 2V, 2A Internal Switch, 200pA Iq
LT1303 Micropower DC/DC Converter Low-Battery Detector Inactive in Shutdown
LTC1477 Protected Switch Ultralow Rps(on) Switch: 0.07Q

LT1521 300mA, 12pA I Low Dropout Regulator 500mV Dropout at Full Load
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