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Preliminary Product Information
Channel Step-Down PWM Controller

Features

* High efficiency

* Using external P channel MOSFET
* Maximum Duty 100%

* Oscillation frequency 600KHz

* Soft Start by an external capacity
* Output voltage accuracy £2%

* Built-in ON/OFF Function

* Built-in Short-circuit Protection
* Stand-by current max. 10puA

* Quiescent Current ImA

* Input voltage: 2.5V ~7.0V

Applications
» Power Supply for portable devices

General Description

The ATI1391 provides complete control and
protection for a DC/DC converter optimized for
high-performance microprocessor applications. It
is designed to drive one P-Channel in a buck
topology. The AT1391 integrates all of the control,
output adjustment, and protection functions into a
single package. The output voltage of the converter
can be precisely regulated with a maximum
tolerance of £2% over temperature and line voltage
variations. The AT1391 is a family of low-noise
step-down DC/DC converters that is ideally suited
for systems powered from a 1-cell Li-ion battery or
from a 3-cell to 4-cell NiCd, NiMH, or alkaline
battery. It can also be used to USB-Based power
system.
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Ordering Information
Part number Package Marking
AT1391P TSSOPS8 AT1391P
AT1391P_GRE TSSOPS8, Green AT1391P, date code with one bottom line

*For more marking information, contact our sales representative directly

Pin Description

Symbol | Pin No. Descript Symbol Pin Descript
No.(A/B)
GND 1 Control blocks ground SS 5 Sotf-start
vVCC 2 Power blocks power FB 6 Error amplifier inverting
supply input
SCP 3 Short-Circuit protection COMP 7 Error amplifier output
CTL 4 Chip enable, high active ouT 8 Output for Pch-MOSFET
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Absolute Maximum Ratings '

Parameter Condition Rated Value Unit
Min. Max.
Power Supply Voltage — - +7 \Y
Source Average Current of OUT — - -50 mA
Sink Average Current of OUT — - 50 mA
Source Peak Current of OUT — - -200 mA
Sink Peak Current of OUT — - 200 mA
Input Voltage to Error Amplifier — - 6.5 \%
Continuous power dissipation TSSOP8 (Ta=+25C ) - 500 mW
Operating temperature — -30 +85 e
Storage temperature — -55 +125 e
ESD Susceptibility *2 HBM 2 KV
MM 200 \Y%

—

. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These

are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in

the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

2. Device are ESD sensitive. Handling precaution recommended. The Human Body model is a 100pF capacitor discharged

through a 1.5KQ resistor into each pin

Recommended Operating Conditions

(Ta=+25°C)
Parameter Symbol Values Unit
Min. Typ. Max.
Power supply voltage Vee 2.5 -- 6 \Y
Control input voltage Vet 0 -- 6 \Y
Operating temperature Top -20 +25 +85 °C
COMP pin voltage ———
—— [
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Electrical Characteristics

(VCC =5V, T4 =+25C , unless otherwise noted. )

Parameter Symbol Condition Values Unit
Min. | Typ. | Max.
Input Supply Range Ve 251 - |60} V
Duty=50%,
Quiescent Current Icc |fosc=600KHz 1.0 ]| 1.5 | mA
PDRV/NDRV No Load
] CTL=0V
Current in standby mode Ist 10 | nA
Entire device
Ta=-20"C to+85C
Reference Voltage VREF 12011221124 V
Reference Voltage VCC=2.5V t0 6.0V
line-regulation VREF-Line ! S| mV
iati Ta=-20"C to+85C
Rference Variation a o5 | 151 %
with Temperature
Input Offset Voltage Vio 10 | mV
Source Current Ion Vcomp = Vrer —0.5V -1.0]-1.5]-2.0 ] mA
Sink Current Io.  [Vcome =0.5V 160 | 120 ] 80 | £A
Source current Variation Ty =-20C to +85C
X 20 | %
. with temperature
Error amplifier Sink current Variation Ta=-20"C to+85C
. 20 | %
with temperature
Unity Gain Bandwidth fr 10.0 MHz
Common Mode Input
Voltage Range Veom 0.2 I3V
DC Open Loop Gain Ay 110 dB
Frequency fosc 500 | 600 | 700 | KHz
High Level Voltage 1.0 Vv
Sawtooth wave Low Level Voltage 0.5 Vv
oscillator (OSC) Variation with Power| Vcee=2.5V to 6V 2 y
Supply ’
Variation with Ty =-20C to+85C o
7 %
temperature
gélarge Current of Tes 1.0 UA
Soft-Start -
Invalid threshold 1.0 v
voltage of SS '
ggarge Current of Tescr 15 [-125) 1.0 | pa
Short-Circuit Threshold Voltage of 0s loolio| v
SCP
Output source current Tsource Duty>95% OUT=0V - |-130] -80 | mA
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Output Block Output sink current L |Puty<3% OUT=5V | 65 | 100 mA
Output ON resistor Ron oA e 0 o
RoL OUT=15mA 16 25 19
CTL input voltage MU ive mode 20 veep
Control Block vy [Standby mode 0 05| V
CTL input Current I, [CTL=S.0V 20 | pA
Application Circuit
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AT1391 Efficiency
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AT1391 Efficiency
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INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX NOTES
A 0.114 0.122 2.90 3.10 -
B 0.169 0.177 430 4.50 -
C 0.244 0.260 6.20 6.60 -
D 0.026 BSC 0.65 BSC R
E 0.010 0.012 0.25 0.30 -
F 0.002 0.006 0.05 0.15 -
H 0.041 0.047 1.05 120 -
K 0.005 BSC 0.127 BSC -
M 0.020 0.028 0.50 0.70
a 0° g0 0° g0 -
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Reflow Condition (IR/Convection or VPR Reflow)

T tp —= [ —

Critical Zone
T toT,

@
—

:

=

[

i

S v

=y

:

L * Ramp-down

ts —
Preheat

28 125 C to Peak

B ——
Time
Classification Reflow Profiles
Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Average ramp-up rate 3°C/second max. 3°C/second max.
(TLtoTP)

|Preheat

-Temperature Min(Tsmin) 100°C 150°C

-Temperature Max (Tsmax) 150°C 200°C

-Time (min to max)(ts) 60-120 seconds 60-180 seconds
Time maintained above:

-Temperature (T[) 183°C 217°C

-Time (tL) 60-150 seconds 60-150 seconds
[Peak/Classification Temperature(Tp) See table 1 See table 2
Time within  5°C of actual Peak 10-30 seconds 10 seconds max.
Temperature (tp)
JRamp-down Rate 6°C/second max. 6°C/second max.
|Time 25°C to Peak Temperature 6 minutes max. 8 minutes max.

*All temperatures refer to topside of the package, measured on the package body surface.

Classification Reflow Profiles(Cont.)

Table 1. SnPb Entectic Process - Package Peak Reflow Temperatures

Package Thickness Volume mm><350 Volume mm’2350
<2.5mm 240+0/-5°C 225+0/-5C
22.5mm 225+0/-5C 225+0/-5C

Table 2. Pb-free Process - Package Classification Reflow Temperatures

Package Thickness Volume mm°<350 Volume mm® 350-2000 Volume mm”>2000
<1.6mm 260+0°C 260+0°C 260+0°C

1.6mm - 2.5mm 260+0°C 250+0°C 245+0°C

22.5mm 250+0°C 245+0°C 245+0°C

*Tolerance: The device manufacturer/supplier shall assure process compatibility up to and
including the stated classification temperature (this means Peak reflow temperature +0°C. For
example 260°C+0°C) at the rated MSL level.
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