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a 2-Channel Synchrono

AT1369

Preliminary Product Information
us Buck PWM Controller
with Power Good Reset

Features

* High efficiency (min. 90% On Ip=300mA
~600mA)

* Using external P and N channel MOSFET

* Maximum Duty 100%

* Oscillation frequency 300KHz or 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. 10uA

* Quiescent Current 1.5mA

* Built-in Power Good reset circuit

* Input voltage: 2.5V ~7.0V

Applications
+ Slim-Type CD-ROM/DVD-ROM/CD-RW
» Power Supply for portable devices

General Description

The ATI1369 provides complete control and
protection for a DC/DC converter optimized for
high-performance microprocessor applications. It
is designed to drive one P-Channel and one N-
Channel MOSFETs in a synchronous-rectified
buck topology. The AT1369 integrates all of the
control, output adjustment, monitoring 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
AT1369 is a family of low-noise synchronous 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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Preliminary Product Information

SEED /N\gF| 2-Channel Synchronous Buck PWM Controller
BRNRENRERAT with Power Good Reset

Pin Configuration
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Ordering Information
Part number Package Marking
AT1369AR SSOP20 AT1369AR
AT1369AR GRE SSOP20,Green AT1369AR, Date Code with one bottom line
AT1369BR SSOP20 AT1369BR
AT1369BR GRE SSOP20,Green AT1369BR, Date Code with one bottom line

A: fosc =300KHz B: fosc =600KHz

Pin Description

Symbol | Pin No. Descript Symbol Pin Descript
No.(A/B)
FB1 1 Inverting input to error| SS2 11 Sotf-start 2
amplifier 1
COMP1 2 Error amplifier] output SCP 12 Short-Circuit protection
PVCC 3 Power blocks power CTL 13 Chip enable, high active
supply
PDRV1 4 Outputl for Pch-MOSFET | VCC 14  |Control blocks power
supply
NDRV1 5 Output] for Nch-MOSFET| GND 15  |Control blocks ground
NDRV2 6 Output2 for Nch-MOSFET| RESET 16  |Power Good indicator
PDRV2 7 Output2 for Pch-MOSFET | IN1 17 |VCC monitor voltage
adjustable input pin
PGND 8 Power blocks ground El 18 |Adjustable Reset input
COMP2 9 Error amplifier] output 3v3 19  |Output voltage 3.3V
FB2 10 |Inverting input to error] SS1 20 Sotf-start 1
amplifier 2
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with Power Good Reset

Absolute Maximum Ratings

Parameter Condition Rated Value Unit
Min. Max.

Power Supply Voltage — - +8 \Y
Source Average Current of PDRV1,NDRV1 — - -50 mA
PDRV2,NDRV2

Sink Average Current of PDRV1,NDRVI, — - 50 mA
PDRV2,NDRV?2

Source Peak Current of PDRVI,NDRVI, — - -200 mA
PDRV2,NDRV?2

Sink Peak Current of PDRVI,NDRVI, — - 200 mA
PDRV2,NDRV2

Input Voltage to Error Amplifier — - 6.5 v
Continuous power dissipation SSOP20 (Ta=+25C ) - 560 mW
Operating temperature — -30 +85 °C
Storage temperature — -55 +125 °C

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.

Recommended Operating Conditions

Ta=+25°C)
Parameter Symbol Values Unit
Min. Typ. Max.
Power supply voltage Vee 2.5 -- 7 A%
Control input voltage Vero 0 -- 7 \%
Operating temperature Top -20 +25 +85 °C
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us Buck PWM Controller
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Electrical Characteristics

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

Parameter Symbol Condition Values Unit
Min. | Typ. | Max.
Input Supply Range Vee 2.5 - 1701V
Duty=50%,
Quiescent Current Iec fosc=600KHz 1.5 ] 20 | mA
PDRV/NDRV No Load
) CTL=0V
Current in standby mode Iy 10 | pA
Entire device - -
Ta :-20 C to +85 C
Reference Voltage Vier 12011221124 V
Reference Voltage VCC=2.5V to 7.0V
line-regulation Vier-Lin ! 10 ) mVv
iati Ty =-20C to +85C
Rference Variation a 05 | 15 o
with Temperature
Input Offset Voltage Vio 10 | mV
Source Current Tog Veomp = Vier -0.5V -1.0]1-1.5]-2.0 ] mA
Sink Current I Veomp = 0.5V 160 | 120 | 80 | A
Source current Variation Ty =-20C to +85C
X 20 | %
with temperature
Error amplifier Sink current Variation Ty =-20C to +85C 20 | o
with temperature 0
Unity Gain Bandwidth fr 10.0 MHz
Common Mode Input
Voltage Range Veom 0.2 i
DC Open Loop Gain Ay 110 dB
fosc |AT1369A 250 ] 300 | 350 | kHz
Frequency fosc |AT1369B 500 | 600 | 700 | KHzZ
High Level Voltage 1.0 v
Sawtooth wave 05
oscillator (OSC) Low Level Voltage : v
Variation with Power Vce=2.5V to 7V 2 Y
Supply ’
Variation with Ty =-20C to +85C o
7 %
temperature
Charge Current of
Ss] 2g Tess2 15]-1.0]-08| pa
Soft-Start -
Invalid threshold 1.0 v
voltage of SS1,2 '
Cprge Current of lescr 17 |-125) 10 | pa
Short-Circuit Threshold Voltage of
SCP 0.9 \Y
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Output source current Lo [Puty295%PDRV=0V | _ | 130| -80 | mA
PDRV1,2 Output 5
Block Output sink current Ly [PutysS% PDRV=5V 1 65 | 100 mA
Output ON resistor —
Output source current Lource Duty>95% NDRV=0V | _ | _130| -80 | ma
NDRV1,2 Output  |Output sink current Iy, [Puty<s% NDRV=SVI g5 | 100 mA
Block —
ROH NDRV=-15mA 10 20 Q
Output ON resistor —
vy, Active mode VCC- veel v
CTL input voltage 1
Control Block Standby mode VCC/
\' 0 ) A%
CTL input Current Ien CTL=5.0V 20 | pA
VCC reset ON voltage | Visron: 4.10]14201430] V
VCC reset hysteresis VRSTONI hvs -100 100 | mV
RESET Monitor
Block 3V3 reset ON voltage Vistonz 2941 3.0 13.06| V
3V3 reset hysteresis VRsTON? hys -60 60 | mV
EI reset ON voltage Vistons 11211221132 V
EI reset hysteresi V RSTON hys -100| - 100 | MV
Reset output voltage VoL I, =ImA 04 1]V
Reset leakage current | P 20 | pA

COMP pin voltage  —

Reference input for short

circuit detection comparator —

S5 Soft Stant

FB pin voltage 1~

_ it

Output pin
wavelorms

SCP pin
waveforms
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Preliminary Product Information

SEED /N\gF| 2-Channel Synchronous Buck PWM Controller
BRNRENRERAT with Power Good Reset

Typical Application Circuit: 3V3 and 2V Output

VIN
[o]
c17 J_
10uF/10V
c16
= 0.{yF
R12,R13 Change the = It
Reset Threshold of VCC M L) |
R12/NC 14 15| =
VCC 3
17 GND  PVCC
V1 IN1 J_ Cc5
4 100uF/10V
| R13/NC PDRV1 |
1%1)‘:( = o1 L1 V1=3V3
10uH 2~3A
RESET A03401 N
(e’ 1 RESET °
- Q2 c2
VIN R11 AO3400 0.1uF
100K 13 - 3
cTL 5 c1
NDRVA 220uF/10)
8
"H"Active mode PGND -
"L":Standby Mode -
1
1L A
- FB1 = it ‘M—o
NG c7 R1
12 I 1000pF 10K
SCP it
c1s 2
I Short COMP1 1
L c8 R3 R2
= 19 0.1uF 1K NC
Short C15 to GND 3v3
Disable Short-Circuit
Protection 11 AT 1 3 6 9
582 VIN
_[ c14 -T-
| 0.022u
20 7
r 531 PDRV2
c13
| 0.022u
V2220V
= 1A
o]
V2 0.1uF \
R9 6 c3
0 NDRV2 220uF/10 Vo=1.22*(R7+R8)/R8
=20V
18 =
B 0 - 1L A
FB2 = i ,N\,—q
NG c12 R6 R7
R10 M 1000pF 10K 6.4K RS
NC
o L 10K
— W\ ——W—— 1
= c11 R4 RS
0.1uF 1K NC

2F, No.10, Prosperity RD. Il, Science-Based Industrial Park, Hsinchu 300,Taiwan, R.O.C.
Tel: 886-3-563-0878 WWW: http:/www.aimtron.com.tw
Fax: 886-3-563-0879 Email: service@aimtron.com.tw



Aimtren

.ﬂﬂ}iﬂafﬁﬁﬂﬁ '\_‘I 2-Channel Synchrono

AT1369

Preliminary Product Information

us Buck PWM Controller
with Power Good Reset
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Figl. Input 5V, Output 2.0V/1A
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SEED /N\gF| 2-Channel Synchronous Buck PWM Controller
BRNRENRERAT with Power Good Reset

CH1:PDRV1 CH2:NDRV1 CH3:Output 3.3V/2A(AC ripple)
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1 G5/3

= mmom =

i3
o}
o}
ER=E S8

Eaiealt S

2 0C 35V

b [TE] P —t

=

]
-
=

0 AUTO
Fig2. Input 5V, Output 3.3V/2A
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SEED /N\gF| 2-Channel Synchronous Buck PWM Controller
BRNRENRERAT with Power Good Reset

L

10uF/10V
c16
R12,R13 Change the OpF
Reset Threshold of VCC \ L |
R12/NC 14 15 =
\ VCG 2
17 GND  PvCC
V1 IN1 J_ C5
4 100uF/10V
| R13INC PDRV1 |
R14 = 11 V1=3V3
100K al 10uH 237
RESET AO3401 o
RESET
Q2 c2
VIN R11 AO03400 0.1uF
100K 13 RB4OID T T
cTL 5 c1
NDRV1 } 220uF/10
8
"H":Active mode PGND d
"L":Standby Mode E—
| =
1L A
= FB1 = i \WA—e
" NG c7 R1
1000pF 10K
scp |_‘|
c15 2
T o= COMP1 —W\——W\——
L c8 R3 R2
= 19 01uF 1K NC
Short C15 to GND av3
Disable Short-Circuit
Protection 1 AT 1 3 6 9
582 VIN
J: c14 -T-
I 0.022u
20 7
r 581 PDRV2
c13
0.022u
V2=1.8V
= 1A
0
c4
V2 0.1uF \
Ro 6 c3
5 NDRV2 I 220UF/10 Vo=1.22*(R7+R8)/R8
=1.8V
18 -
B © - A
FB2 — il VWA—¢
R0 NG c12 R6 R7
1000pF 10K 475K RS
NG 5 I ? 10K
COMP2 l—M—q _w_ L
= cn R4 R5
0.1uF 1K NC
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7\ 2-Channel Synchronous Buck PWM Controller
. Jﬂ&ﬂﬁfﬂﬁﬂﬁj_\j with Power Good Reset

VIN
0
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RB411D
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R12,R13 Change the

Reset Threshold of VCC c17

10uF/10V

IL
oo Pyee L1

4 22uF/1 ov
PDRV1 |t
[N}

af
A03401 10uH

1
m

V1=3V3

Q2
VIN R11 AQ3400
100K 13
I A cTL 5 |F
NDRV1 "

PGND

8
"H"Active mode
"L":Standby Mode
1
— FB1
12

1000pF 10K
SCP l—"
Cc15 2
I 022 COMP1 |_MN_1,_«M_Q

c8 R3 R2
19 0.1uF 1K NC
Short C15to GND 3v3
Disable Short-Circuit
Protection 1" AT 1 3 6 9
) VIN
I C14 T
I 0.022u )
3 I C6
100uF/10V
20 7
r St PDRV2 =
c13 Q3 | L3
I 0.022u AO3401 10uH I
4u7F/16 L2
Q4
AO3400
|
NDRV2
El 10
FB2 s
e ¢12 R6
I ! 1000pF 10K 31KM1% R8
9 10K %
COMP2 |—M—q _WV L
c1 R4 RS
0.1uF 1K NC

Vin=4 cell AA Battery
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How to control CH1 and CH2 ON/OFF:

VIN
[o}
c17 J_
10UFMOV
c16
R12,R13 Change the = OJ¢F
Reset Threshold of VCC " J_
R 2/NC 14 5| =
vee PVCC i
17 GND
Vi INt J
4 100uF/0V
| RIZINC PDRV1 |t
Bk L1 Vi=3V3
RESET e Ao 10uH 23A
16 ¢ o
RESET - N
A03400 o1 0.1uF
13 RB49ID T T
SHON O CcTL 5 o1
High:Active NDRV1 k 220uF/10
Low:Stand-By PGD 8
1 -
FB1 — —A\—¢
NC c7 R1
12 1000pF 10K
r SCP —
c15 2
I 1uF COMP1 F—MW\——\W\——¢
L c8 R3 R2
- 19 0AuF 1K NG
3v3
AT1369
CcTL2
i c6
High:OFF J_
Low:ON I 100uFH10V
7
S8t PDRV2 |t =
CcTL "
a3 10uH V2220V
High:OFF Aos01 o 1A
Low:ON
Q4 c4
A AO3400 02 0.1uF
RB491D T =
R9 6 c3
0 NDRV2 ' 220uF/10) Vo=1.22*(R7+R8)/R8
=20V
18 =
El 10 =
FB2 — I—A\\\—
R10 NG C12 R6 R7
| 1000pF 10K 6.4K RS
" 9 [ 10K
CcoMP2 —\W\——\W\— 1
= ci R4 R5
0.1uF 1K NC
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Package Outline 20-pin SSOP
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DETAIL A
MILLIMETERS
SYMBOL MIN TYP MAX
A 1.35 1.63 1.75
Al 0.10 0.15 0.25
A2 - - 1.50
b 0.20 - 0.30
C 0.18 - 0.25
D 8.56 8.66 8.74
E 5.79 5.99 6.20
E1l 3.81 3.91 3.99
L 0.41 0.635 1.27
e - 0.635 -
y - - 0.076
0 0° 8°
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