20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

CA\S\D AS1224N

Leading Performance: 2.3-18.5V Input, 1.2-6.0V (0.1V step), 1.0V-Vin Output

Features Overview

* High Efficiency Step Down Converter The AS1224N Series are PWM step-down DC/DC
* Typical Efficiency 90% Converter controllers with low supply current. Each of
» Wide Vin Range from 2.3V to 18.5V these ICs consists of an oscillator, a PWM control circuit,
+ 180/300/500kHz Fixed Frequency Low Noise Operation a reference voltage unit, an error amplifier, a phase
» Power Save Mode at Light Load Currents compensation circuit, a soft-start circuit, a protection
¢ Low Quiescent Current: Typ. 20uA circuit, a PWM/VFM alternative circuit, a chip enable
» Low Dropout operation: 100% Duty Cycle circuit, resistors for output voltage detect, and input
* Soft Start voltage detect circuit. A low ripple and high efficiency
 Under-voltage Lockout (UVLO) step-down DC/DC converter can be easily composed of
* Available package: SOT-23-5 this IC with only several external components, or a

power-transistor, an inductor, a diode and capacitors.

Applications Output Voltage is fixed or can be adjustable with external
* Hand-held communication Equipment resistors (Adjustable types are without PWM/VFM
» Cameras, video instruments alternative circuit).

* Battery-powered equipment With a PWM/VFM alternative circuit, when the load
* Household electrical appliances current is small, the operation is automatically switching

into the VFM oscillator from PWM oscillator. Therefore
the efficiency at small load current is improved. Several

Typical Application types of the AS1224Nxxx, which are without a PWM/VFM

alternative circuit, are also available.

(1) Fixed Output Voltage Type ( AS1224Nxx2E/FIG/HILIM except xx=10)
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20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

@s\b AS1224N

Selection Guide

Product Name Package Quantity per Reel Pb Free Halogen Free

AS1224Nxx2*-TR-FE SOT-23-5 3,000 pcs Yes Yes

xx: The output voltage can be designated in the range from 1.2V(12) to 6.0V(60) in 0.1V steps.
(For externally adjustable output voltage type, feedback voltage of 1.0V(10).)

= : The oscillator frequency, the modulation method and the output voltage adjustment are options as follows.

Cods | Oscillator frequency | yomative circuit | adjustment
E 300kHz Yes No
F 500kHz Yes No
G 300kHz No Yes
H 500kHz No Yes
L 180kHz Yes No
M 180kHz No Yes
Pin Description
Pin No Symbol Pin Description

1 CE Chip Enable Pin ("H" Active)

2 GND Ground Pin

3 Vour (Vrs) Pin for Monitoring Output Voltage (Feedback Voltage)

4 EXT External Transistor Drive Pin (CMOS Output)

5 Vin Power Supply Pin
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AS1224N

20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

Electrical Characteristics R1224Nxx2x (x=E/F/G/H/L/M, Ta=25 C)

Symbol Item Conditions Min. | Typ. | Max. | Unit
Vin Operating Input Voltage 2.3 18.5 V
Vin=Vce=Vser+1.5V, lout=—100mA | Vser Vser
Var | SlersowaulpatyoliEge When Vser<1.5V, Vin-Vee=3.0V | x0.98 | V5 | x1.02| Y
aVour/ | Step-down Output Voltage 5 % &
ATopt Temperature Coefficient =HOSSSTopIcS +100 i
Vin=Vce=Vser+1.5V, lout=—100mA
fosc | Oscillator Frequency LI sl 144 | 180 | 216 | kHz
E/G Version
F/H Version 230 =il <all
400 | 500 | 600
Afose/ Oscillator Frequency o o A
aTopt | Temperature Coefficient —AOCETpet00 0.2 Hl"C
Vin=Vce=Vour=18.5V
, E/F/L/M Version 20 50
lop1 Supply Current 1 G version 30 60 pA
H version 40 80
Istandby | Standby Current Vin=18.5V, Vce=0V, Vour=0V 0 0.5 pA
lexti | EXT "H" Output Current VSV, Vw9V Vioon=BY, 17 | 10 | mA
Vee=8V
lxr. | EXT "L" Output Current Va0V, e, 1, Vame=ON, 20 | 30 mA
Vce=8V
lcen CE "H" Input Current Vin=Vce=Vour=18.5V 0.5 pA
lce CE "L" Input Current Vin=Vour=18.5V, Vce=0V -0.5 pA
Veen CE "H" Input Voltage Vin=8V, lour=—10mA 1:5 Vv
Veer CE "L" Input Voltage Vin=8V, lour=—10mA 0.3 \Y
Oscillator Maximum 0
Maxduty Duty Cycle 100 Yo
VFMdty | VFM Duty Cycle E/F/L Version 35 %
Vuvior UVLO Voltage Vin=Vce=2.5V to 1.5V, Vour=0V 1.8 20 2.2 V
Vuvoz | UVLO Release Voltage Vin=Vee=1.5V to 2.5V, Vour=0V Vfgj“ 23 v
. . Vin=Vser+1.5V, lout=—10mA
tstart Delay Time by Soft-Start function VeeeOV—sVeered 5V 5 10 20 ms
) . - Vin=Vce=Vser+1.5V
tprot Delay Time for protection circuit Vour=Veer+1 5V—s0V 5 15 30 ms
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CASI AS1224N
Q 20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

Electrical Characteristics AS1224N102x (x=G/H/M, Ta=25 C)

Symbol Item Conditions Min. | Typ. | Max. | Unit
Vin Operating Input Voltage 23 18.5 V
Vrs Feedback Voltage Vin=Vee=3.0V, lout=—100mA 098 | 1.00 | 1.02 Vv

AVrs/ Feedback Voltage

aTopt | Temperature Coefficient —40°C=Topt=85°C +100 ppm/°C

Vin=Vce=2.5V, lour=—100mA

; M Version 144 180 216
fosc Oscillator Frequency &\arsian 240 300 360 kHz
H Version 400 500 600
afosc/ Oscillator Frequency o o o/ 1o
aTopt | Temperature Coefficient ~HGaToeen T 40.2 e
Vin=Vce=Vrs=18.5V
M Version 20 50
Iop1 Supply Current 1 G Version 30 60 pA
H Version 40 80
Istandby | Standby Current Vin=18.5V, Vce=0V, Vre=0V 0 0.5 pA
lexrs | EXT "H" Output Current Y-S VS Shg Mty 17 | ~10 | mA
Vee=8V
ls. | EXT "L" Output Current VRS Mesclieg V=i 20 | 30 mA
Vce=8V
Icex CE "H" Input Current Vin=Vce=Vrs=18.5V 0 0.5 pA
lceL CE "L" Input Current Vin=Vre=18.5V, Vce=0V -05 0 pA
Veen CE "H" Input Voltage Vin=8V, lour=—10mA 15 V
Veer CE "L" Input Voltage Vin=8V, lour=—10mA 0.3 V
Maxduty | Oscillator Maximum Duty Cycle 100 %
Vuviot UVLO Voltage Vin=Vce=2.5V to 1.5V, Ves=0V 1.8 2.0 22 V
Vuvoz | UVLO Release Voltage Vin=Vee=1.5V to 2.5V, Vrs=0V Vfgﬁ’" 2:3 Vv

Vin=2.5V, lout=—10mA

tstart Delay Time by Soft-Start function 5 10 20 ms

Vee=0V—2.5V
) ) N Vin=Vce=2.5V
tprot Delay Time for protection circuit Ves? BV_s0V 5 15 30 ms
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AS1224N

20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

Typical Characteristics

1)Output Voltage vs. Output Current (*Note)
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AS1224N

20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

AS1224N332E L=10pH
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Output Current loUT(mA)
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AS1224N332F L=10pH
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AS1224N

20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

AS1224N332L L=27puH
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AS1224N

20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

AS1124N502F L=10pH
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Output Current IouT(mA)
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AS1224N502G L=10pH
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20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

@s\b AS1224N

AS1224N502M L=27uH
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2) Efficiency vs. Output Current (*Note)
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AS1224N

20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

AS1224N182G (Vin=12V)
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AS1224N182H (Vin=3.3V)
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AS1224N182M (Vin=3.3V)

Efficiency n(%)
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AS1224N

20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America
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CASI AS1224N
Q 20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America
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100 100
T —
90 v 20 =
80 // 80 7
e 70 4 S 70 /
T 60 . T 60 /
& i / 5 B P
5 / 3 7
‘s 40 o 40
= / = —
w30 / o 30 7
20 v 20 ,/
10 10
0 0
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000
Output Current IouT(mA) Output Current louT(mA)
AS1224N332G (Vin=4.8V) CDRH127-10pH AS1224N332G (Vin=10V)
100 100
90 ~ — 90
80 7 80 il
S 70 7 (v
= 60 = 60
g / g /
o 50 o 50
k5 / 15 /
o 40 o 40 " S 4
b= / b= e
w30 / w 30
20 P 20 ,/
10 10
0 0
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000
Output Current louT(mA) Output Current louT(mA)
AS1224N332G  (Vin=16V) AS1224N332G6 (Vwn=15V) CDRH127-10pH
100 100
90 90
80 // = 80 //’
e 70 7 S 70 7
= 60 = 60
> / 3 //
S 50 » o 50
[ [0} /
5 40 5 40 e
o 30 5 30 L]
20 ,/ 20 |/~
10 10 ,/
0 0
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000
Output Current IoUT(mA) Qutput Current IouT(mA)
Advanced Sensor Integrations Rev 1.0 —July 2012 3945 Freedom Cir, Suite 710

Santa Clara, CA 95054
12



20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America

@s\b AS1224N

AS1224N332H (Vn=12V) CDRH127-10pH AS1224N332H (Vn=4.8V) CDRH127-10uH
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CASI AS1224N
Q 20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America
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*Note: Typical characteristics 2) are obtained with using the following components;
PMOS: IRF7406 (IR)
L : CDRH127-100MC (Sumida: 10pH) C2:0.1pF (Ceramic Type)
SD  :RBO083L-20 (Rohm) C3: 10SA220 (Sanyo/OS-con: 220uF/10V)
C1 : 256SCA47 (Sanyo/OS-con: 47uF/25V)x2 R1:10Q
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3) Ripple Voltage vs. Output Current
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4) Output Voltage vs. Input Voltage
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5) Output Voltage vs. Temperature
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6) Oscillator Frequency vs. Temperature
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7) Supply Current vs. Temperature
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From Santa Clara, United States of America
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8) Soft-start time vs. Temperature

AS1224N102G
15
»
£
=1
3
- \
g 10
= [ ————
IS
@
=
(o)
%)
5

-40 -15 10 35 60 85
Temperature Topt(°C)

9) Delay Time for Protection vs. Temperature
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20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America
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10) EXT “H” Output Current vs. Temperature
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11) EXT “L” Output Current vs. Temperature
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12) Load Transient Response
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From Santa Clara, United States of America
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20uA Quiescent, 180/300/500kHz, Step-Down DCDC

From Santa Clara, United States of America
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12) UVLO Voltage vs. Temperature
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