S AMS1309

Descriptions:

AMS1309 Series is a PFM Step-up DC/DC converter IC with low supply current by CMOS process.
High frequency noise that occurs during switching is reduced by using advanced circuit designed,
output voltage is programmable in 0.1V steps between 2.0~7.0V and maximum frequency is 180
KHz(Typ.). A low ripple, high efficiency step-up DC/DC converter can be constructed of AMS1309
with only three external components. Also available is a CE(chip enable) function that reduce
power dissipation During shut-down mode. AMS1309 is suitable for use with battery-powered
instruments with low noise and low supply current.

Featuers:

Low ripple and low noise

Operating voltage range: 0.9V~6.5V

Output voltage range: 2.0V~7.0V(step 0.1V)

Output voltage accuracy: +2.5%

Output Current: if Vin=3.0V and Vout=5.0V,then lout=400mA
Low start voltage: 0.9V(at lout=1mA)

Maximum oscillator frequency: 180KHz(Typ.)

High Efficiency: 85%(Typ.)

Packge:SOT23: SOT89

Applications:
Power source for battery-powered equipment
Power source for wireless mouse, wireless keyboard, toys

Power source for Cameras,camcorders, VCRs, PDAs
Power source for hand-held communication equipment
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AMS1309

Part No. Suffix Package |Transistor| CE Vdd FB Feature
M3 SOT-23-3L
i Standard
AMSI1309Axx P SOT-89-3L Inside No No No
M3 SOT-23-3L .
AMS1309Bxx P SOT-893L Outside No No No External
M5 SOT-23-5L . Standard
AMS1309Cxx P SOT-89.5L Inside Yes No No Enable
M5 SOT-23-5L . External
AMS1309Dxx P SOT-89-5L Outside Yes No No Enable
. External
AMS1309F M5 SOT-23-51] Outside No Yes Yes Adjustable
Package Reference
3 5 4 5 4
| | | M | (MY ]
BOT-23-3 HOT-23-5 AOT-89-3 BOT-E9-5
I l T L |
1 2 i 2 3 1 2 3 1 2
Pin Functions
AMS1309AXX
Pin # .
SOT-23-3 soTee3 | Sympol Description
1 1 Vss Ground
3 2 Vout Power Output
2 3 Lx Switch
AMS1309Bxx
Pin # o
SOT-233 SOT-893 Symbol Description
1 1 Vss Ground
3 2 Vout Power Output
2 3 Ext External
AMS1309Cxx
Pin # P
Description
SOT-235 | SOT-89-5 Symbol P
4 5 Vss Ground
2 2 Vout Power Output
5 4 Lx Switch
1 3 CE On/Off Control Input.
3 1 NC null
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AMS1309Dxx
Pin # _
SOT23.5 | SOT-895 Symbol Description
4 5 Vss Ground
2 2 Vout Power Output
5 4 Ext External
1 3 CE On/Off Control Input.
3 1 NC null
AMS1309Fxx
Pin # Symbol Description
SOT-23-5
1 FB Feedback
2 Vdd Power Input
3 NC null
4 Vss Ground
5 EXT External

Functional Block Diagram

Vext limiter | | Vref |

]——' Wiy limter | | Wref |
LW

] ouT

VFM control
Ve [ Vs [
]l T
| T L
CE CE
Absolute Maximum Ratings
Parameter Symbol Margin Units
Input Voltage Vin 6.5 \4
Switch Voltage Vix 6.5 \%
EXT Pin Voltage VEXT -0.3~Vout+0.3 \Y%
CE Pin Voltage Ve -0.3~Vout+0.3 v
Lx Pin Current Iix 600 mA
EXT Pin Current Iext +30 mA
Power SOT23 Pd 300 mW
Dissipation SOT89 Pd 500 mW
Operating Temperature Topr -25~+85 C
Storage Temperature Tye -40~+125 C
Soldering Temperature and Time Tsolder 260°C, 10s
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Electrical Characteristics

(Test Condition: Vix=Vout*0.6, Vss=0V, Iout=10mA, Topt=25°C . unless otherwise noted.)
Fosc=180kHz

Symbol| Parameters Condition MIN TYP MAX Units
Vour Output Voltage Vout*0.975 | vout | Vout*1.025 A%
IOUT=1mA,
Vitart Startup Voltage Vi 02V 0.8 0.9 A%
IOUT=lmA,
o 4
Vhold Hold Voltage Vi 250V 0.45 A%
No External Component
Ippi Input Current 1 Vout=Vout*0.95 50 LA
Ippo Input Current 2 Vout=Vout+0.5V 9 nA
) Vix=0.4V,
I.x | Switch On Current Vout=Vout*0.95 360 mA
Iixicak | Switch Leak Current Vout=V x=6V 0.5 LA
. Vout=set
Fosc Oscillator Frequency Vout*0.95 180 kHz
Maxdty | Maximum Duty Cycle | on(Vix“L”)side 84 %
n Efficiency 85 %
AMS1309Bxx/Dxx  Fosc=180kHz
Symbol Parameters Condition MIN TYP MAX Units
Vour Output Voltage Vout*0.975 | vout | Vout*1.025 VvV
IOUT=1mA,
star Startup Voltage . 0.
Vtart Y g Vin: 02V 0.8 9 A%
Iour=1mA
Hold Voltage ouT ' 0.45 \%
Viotd 9 Vin: 250V '
No External Component
Input Current
Iooi P ! Vout=Vout*0.95 80 nA
Ipp Input Current 2 Vout=Vout+0.5V 12 LA
. VLX:0.4\],
Iix | Switch On Current | ;' "0 05 360 mA
Iixieak | Switch Leak Current Vout=Vx=6V 0.5 nA
. Vout=set
Oscillator F
Fose scillator Frequency Vout*0.95 180 kHz
Maxdty | Maximum Duty Cycle| on(Vpx“L”)side 84 %
n Efficiency 85 %
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S AMS1309

AM81309F33 Vrs=3.3V , Fosc=180kHz

Symbol | Parameters Condition MIN TYP MAX | Units
Vb Feedback Voltage 3.22 3.30 3.38 A"
IOUT:1 mA,
Vita 0.8 0.9 A%
tart Startup Voltage Vin: 02V
IOUTZII’I’IA,
Vhold Hold Voltage Vig: 250V 0.45 v
No External Component
Input Current
top1 puttumenth | Vout=Vout*0.95 80 nA
Ippa Input Current 2 Vout=Vout+0.5V 10 HA
I x Switch On Current Vix=04V, 360 mA
Vout=Vout*0.95
Iixicak | Switch Leak Current Vout=V x=6V 0.5 HA
Fosc  |Oscillation Frequency | Vout=set Vout*0.95 180 kHz
Maxdty | Maximum Duty Cycle on(Vix“L”)side 84 %
n Efficiency 85 %

1. Diode: Schottky (VF: 0.2V) , For example: IN5817,IN5819
2. Inductor: 33 uH (r<0.1Q)
3. Capacitor: 100uF

Step-Up Converter

oL n5D —E"*I””T
VIn ____i1__1 L 4‘ Vour
Lx Tr 77 L
o a|
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TYPICAL APPLICATION

Inductor

Diade

[
]

Indactoer

S

e

Vin

3+
+—

Inductor )
Diode

i) N

I ouT -
. il
Vzs Yout
+ s HPN Te Ed OUT >
Capacitor T Vin
+
t i zzﬁapantor
o w 7 Jr 7
Inductor )
Diode [’O’m liode
[~
L1
Vout
T -
i
E Ve oty B ovT Vout
= —_ >
THCapaci tor _-'_1"111 & G
+
5 oS Capacitor
o
_r e Jr v
50
gt Your
1
- 5?311
B zn
-
e

Inductor: 33uH
Capacitor : 100uF/16V(Tantalum Capacitor)
NMOS: AAT9460. XP151. XPl61
Base Capacitor : 2200pF
Rps : RFB1I/RFB2=Vout/VFB-1 (Vout=Output Voltage) , Rgg;TRpg;<2MQ
Crp : Adjust L,Cr., Fzfb=1/(2xnxCrgXRpp;)

Diode : IN5817. IN5819
Transistor : 2SD1628G. 2SD3279
Base Resistor : 1KQ
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S AMS1309

Typical Performance Characteristics

(1) Output Voltage VS Output Current

Topr=25C
Vout (V)
3.6
33 ]
3
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1.5 ——Vin=3. 0V
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(2) Efficiency VS Output Current
Topr=25C
[—¥in=3.0v
—Vin=1.5V
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S AMS1309

(3) Quiescent Current VS Input Current

Topr=25TC

(4) Input Current(No Load) VS Output Voltage
(L=47uH, Cout=47uF, Vout=100uF, SD: 1N5717/5819)

Topr=25C
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(5) Input Current 1 VS Output Voltage (Vop=Vour*0.95)
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(6) Input Current 2 VS Output Voltage (Vpp=Vour+0.5)
Topr=25C
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(7) Maximum Oscillation Frequency VS Output Voltage (Vpop=Vour*95%)
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(8) Duty Circle VS Output Voltage  (Vpp=Vour*95%)

100

(%)

95
50
)
sl
75
70
B5
60

Topr=25TC

2.f 3 33 3.6 3.9 4.2 45 4.8 51 54 57 6
(v

10

Advanced Monolithic Systems http://www.ams-semitech.com



AMS1309

Package
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