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AiP384X
High Performance Current Mode PWM
Controller

Product  Specification

Specification Revision History :

Version Date Description
2019-07-A1 2019-07 New
2020-01-A2 2020-01 Add Ordering Information
2021-07-A3 2021-07 Add Operating Temperature and Storage Temperature
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Number: AiP384X-AX-QT-NO27EN

1. General Description
The AiP3842/AiP3843/AiP3844/AiP3845 are fixed frequency current-mode PWM controller. They
are specially designed for Off-Line and DC-to-DC converter applications with minimum external
components. These integrated circuits feature a trimmed oscillator for precise duty cycle control, a
temperature compensated reference, high gain error amplifier. Current sensing comparator, and a high
current totempole output Ideally suited for driving a power MOSFET. Protection circuit Includes built in
under-voltage lockout and current limiting. The AiP3842 and AiP3844 have UVLO thresholds of 16V (on)
and 10V (off). The AiP3843 and AiP3845 are 8.8V (on) and 7.6V (off) .The AiP3842 and AiP3843 can

operate within 100% duty cycle. The AiP3844 and AiP3845 can operate with 50% duty cycle.

Features:
Low Start Up Current
Maximum Duty Clamp
UVLO With Hysteresis
Operating Frequency Up To 500KHz
Packaging form: DIP8/SOP8

Wide range of operating temperatures: -40°C to +85°C

Ordering Information:

Tube packing specifications:

Type packaging | Marking Tube %O)BEd Boxed Pal;:king Packing Not
; ube . 0X . otes
number form code guantity quantity guantity number guantity
Dimensions of
. lastic enclosure:
AiP384X . 100 100 10000 10 100000 | P
sate | SOP8 | APSSECH pesiupe | betbox | PCSIox | boxipack | PCS/pack | mor o om™
in spacing:
1.27mm
Dimensions of
AIP3BAX | e | aibaery 50 40 2000 10 20000 g'gﬁ;‘;fgﬁfge:
DA.TB PCS/tube | tube/box | PCS/box | box/pack | PCS/pack p'. o
in spacing:
2.54mm
Reel packing specifications:
Type packaging Marking Reel Boxed reel Packing Notes
number form code quantity guantity quantity
Dimensions of plastic
. . 4000 8000 64000 ,
AiP384XSA.TR SOP8(1) AiP384X PCS/reel PCS/box PCS/pack er}closurg.4._9mm><3.9mm
Pin spacing:1.27mm
Dimensions of plastic
. . 2500 5000 40000 X
AiIP384XSA.TR SOP8(2) AiP384X PCS/reel PCS/box PCS/pack er}closurg.4._9mm><3.9mm
Pin spacing:1.27mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

7
Vi O—s o o
a4y UVLO i
5 Sfﬁ 5V & 8 O VREF
GROUND ¢ |1 REF | Y 5V 50mA
/] INTERNAL
2.50?\' BIAS
VREF GOOD
LOGIC
4 A 1 S OUTPUT
RT/CT G osc
ERROR AMP.
2
VFB
COMP CURRENT
SENSE
ISENSE COMPARATOR
2.2+ Pin Configurations
N
COMP | 1 8 | VREF
VFB | 2 7 Vi
ISENSE | 3 6 | OUTPUT
RT/CT | 4 5| GROUND
2.3, Pin Description
Pin No. | Pin Name Description

This pin is the Error Amplifier output and is made available for loop

1 COMP .

compensation.

This is the inverting input of the Error Amplifier. It is normally connected to
2 VFB o - L

the switching power supply output through a resistor divider.
3 ISENSE A voltage proportional to inductor current is connected to this input. The

PWM  uses this information to terminate the output switch conduction.

The oscillator frequency and maximum Output duty cycle are programmed
4 RT/CT by connecting resistor RT to VREF and capacitor CT to ground. Operation to
500kHz is possible.

5 GROUND | This pin is the combined control circuitry and power ground.
This output directly drives the gate of a power MOSFET. Peak currents up to
6 OUTPUT 9
1A are sourced and sunk by this pin.
7 Vi This pin is the positive supply of the control IC.
This is the reference output. It provides charging current for capacitor CT
8 VREF .
through resistor RT
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3. Electrical Parameter
3.1, Absolute Maximum Ratings
(Tamp=25°C, unless otherwise specified)
Characteristic Symbol Conditions Value Unit
supply voltage (low impedance source) Vi 30 V
output current lo + A
power dissipation Po 1 W
error amplifier output sink current Isink(EA) 10 mA
analog inputs Vin(EA) -0.310 +6.3 \Y
operating temperature Tamb -40 to 85 C
storage temperature Teg -65 to 150 C
. DIP8 245 .
soldering temperature TL 10s SOP8 250 C
3.2, Electrical Characteristics
(Tamp=-40~85"C, Vi=15V, RT=10kQ2, CT=3.3nF, unless otherwise specified)
Characteristic Symbol Conditions | Min. \ Typ. \ Max. \ Unit
Reference Section
reference output VREF lo=1mA 490 | 500 | 510 | V
voltage
line regulation AVREF 12V<Vi25V - 2 20 mV
load regulation AVREF 1<lo<20mA - 3 25 mV
short circuit output AVREF/AT i i 0.2 i mVv/C
current
total output variation - line, load, temperature 4.82 - 5.18 \%
output Noise voltage eN 10Hz<f<10KHz, T;=25C - 50 - uv
output Short circuit lsc - -30 -100 -180 mA
Oscillator Section
T;=25C 49 52 55 kHz
frequency fosc Tamb?TIZWSEg Trign 48 - 26 KHz
j:
(RT=62k 0, CT=1nF) | 22° | 20 | 275 | khz
frequency change v i 0
with Volt Afosc 1AV Vi=12V~25V 0.2 1 %
frequency change _ ] i i 0
with temp. Afosc IAT Tamp=-401t0 85°C 0.5 %
oscillator voltage
swing Vosc (peak to peak) - 1.6 - Vv
discharge current T=25C
lgi ! ' 7.8 8.3 8.8 mA
(Mosc =2V) disch Tamp=-401t0 85°C
Error AMP Section
input voltage V2 Vpini=2.5V 2.42 2.50 2.58 Vv
input bias current Iy Veg=5V - -0.1 -2 uA
- AVOL 2V<Vo4V 65 90 - dB
unity gain bandwidth BW T;=25C 0.7 1 - MHz
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Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number: AiP384X-AX-QT-N027EN
power supply PSRR 12V<Vi<25V 60 70 i dB
rejec.ratio
output sink current lo Veine=2.7V, Vpini=1.1V 2 12 - mA
Output source current |Q VP|N2=2'3V1 Vp|N1=5V -0.5 -1 - mA
: : Veine=2.3V,
VOUT High Vour High RL=15K to ground 5 6.2 - \Y
Veine=2.7V, )
VOUT Low Vout Low R.=15KQ to PIN 8 0.8 1.1 Vv
Current Sense Section
Gain Gv - 2.85 3 3.15 VIV
maximum input signal V3 Vpini=5V 0.9 1 1.1 \Y
supply voltage SVR 12V<Vi<25V i i 70 | dB
rejection
input bias current Iy - - -2 -10 uA
delay to output - - - 150 300 ns
Output Section
(Isink=20mA) - 0.1 0.4 \Y
tput Low level \Y/ -
output Lowleve oL (Isink=200mA) 3 16 | 22 Y,
. (Isource=20mA) 13 135 - \%
output High level \Y/
putHig ot (Isource=200mA) 12 135 - Y,
UVLO saturation VoLs Vi=6V, lgink=1mA - 0.1 1.1 Vv
rise time t; C.=1nF - 50 150 ns
fall time t; C.=1nF - 50 150
Under-voltage Lockout Section
AiP3842/4 145 16 175 \Y/
tart threshold V -
Start tresno THSD) AiP3843/5 78 | 88 | 94 | V
min operating voltage Vv AiP3842/4 8.5 10 115 \%
after turn-on b AiP3843/5 7.0 7.6 8.2 v
PWM Section
maximum duty AiP3842/3 95 97 100 %
cycle AiP3844/5 47 48 50 %
minimum duty cycle - - - - 0 %
Total Standby current
start-un CUFreht Ist Vi=6.5V, AiP3843/5 - 0.3 0.5 mA
P Vi=14V, AiP3842/4 - 0.3 0.5 mA
operating suppl .
P CLIJrrgenijpp y l Vp|N2=Vp|N3=OV - 12 20 mA
zener voltage Viz li=25mA 30 36 - \Y
Notes:

1. Max package power dissipation limits must be respected; low duty cycle pulse techniques are used
during test maintain T; as close to T,y as possible.
2. These parameters, although guaranteed, are not 100% tested in production.
3. Parameter measured at trip point of latch with Vp,=0.
4. Gain defined as : A=AVpini/AVpinz; 0<Vpinz<0.8V

5. Adjust Vi above the start threshold before setting at 15V.
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4. Typical Application Circuit

4+ O
VREF
RT
2N
g -
4.7K 2222 \&, O
' J; Vi
(1) comp VREF (@) -
£ ” 100K .1
ADJUST + ,
2)VFB Vil? AW
-—
5K -
'fgjissf et 3)ISENSE OUTPUT (6 ‘ 0
47K QUTPUT
(4) RTICT  GROUND(®
Ve 'T" CT
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5. Package Information

5.1. DIP8
El
7,"_"' | rL-.\ ...... | — \‘I III II__ III l
| ] | o~ | \
- [III_ E j\ | _Ilf N ||l/-]|I |II \Il\ll t
L ‘ | amY :_ I:. I |I|I I — —— I ||'|I
| | [ 1
\ | 'l |I| 1
— - I \
[ 1
A | W/ , | 1)
Bl el B E2 ‘
‘ D
7N 5
D P e
AT
Svmbo | Dimensions In Mill imeters Dimensions In Inches
y Min Max Min Max
A 3. 710 4. 310 0. 146 0.170
Al 0. 510 0. 020
A2 3. 200 3. 600 0.126 0. 142
B 0. 380 0. 570 0.015 0. 022
B1 1. 524 (BSC) 0. 060 (BSC)
G 0. 204 0. 360 0. 008 0.014
D 9. 000 9. 400 0. 354 0. 370
E 6. 200 6. 600 0. 244 0. 260
Eil 7.320 7.920 0. 288 0.312
e 2. 540 (BSC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9. 000 0. 331 0. 354
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5.2. SOP8

[

1.0 0

A

b :l
{ | g | I
Svmbol Dimensions In Millimeters Dimensions In Inches
ywbo Min Max Min Max

A 1.350 1. 750 0. 053 0. 069
Al 0.100 0. 250 0. 004 0.010
A2 1.350 1.550 0. 053 0. 061
b 0.330 0.510 0.013 0.020
C 0.170 0.250 0. 006 0.010
D 4.700 5. 100 0.185 0. 200
E 3. 800 4.000 0.150 0.157
E1 5. 800 6. 200 0.228 0.244
e 1.270(BSC) 0. 050 (BSC)
L 0. 400 1.270 0.016 0.050
B 0° 8’ 0° 8°
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6. Statements And Notes:

6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .
Lead . Butylbe .
and y and ;l#]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur | chromiu | minated | d phthala phthala Y tyl
lead cadmi ; - te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthala |
nds unds comp = g ethers te
ounds
Lead
O o o) o o o o o o o
frame
Plastic
. [} (@] [0} (@] @] (@] (@] o O o
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanat of the following the SJ/T11363-2006 standard.
1on x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2 Notion:

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of

the responsibility.
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