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BACKGROUND

History
B Dedicated to Power Management IC Solutions
HmIncorporated In January 1992
BChairman & CEO : Albert Lee
BEmployee : 89
HmPaid-in Capital : $ 9M
HIPO In January 2004

Location

BHeadquarters: Hsinchu Science Park, Taiwan
BSales Office : Taipei, Tokyo, Shenzhen
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CORE COMPETENCY

Reliable
Delivery

Quality &
Reliability
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OUTGOING QUALITY

* Visual and mechanical
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CALENDAR YEAR

Q2 2016
Total Sample Inspected 448,000
Total RejectDevices 3
AOQ PPM 6.70
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LTC OQC

AVERAGE QUTGOING QUALITY
MILITARY & COMMERCIAL FINAL ELECTRICAL @ +25°C

PARTS PER MILLION

QUARTER
CALENDAR YEAR

@t 2016
Total Sample Tested  5,824.516
Total Reject Devices 9
AGG PPM (EIA-554) 1.55
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RMA FAILURE RATE

2007~2015 RMA failure rate

Year 2007 | 2008
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apaic
MANPOWER/HR

—Junior College 12%

Bachelor [ > : Others 9%
45%

P

_“Master & PHD
34% Non-Technical

16%

Technical

84%

AIC employs 89 professionals with an average age of 41. More than 91% of
the employees have a college or advanced degree.

2015
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GEOGRAPHIC COVERAGE

Korea, 2%
- Japan, 18/
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Taiwan, 42%

AIC has established a sound reputation as one of the
leading analog IC companies in Japan market. 2015




m‘)AIC Japan
“+ AIC Taiwan

“ AIC HQ

@ AIC Offices
& AIC Distributors




dpaic
APPLICATION & CUSTOMER

LCD TV )

Hisenseiafs @

CVTE TOSHIBA

Leading Innovation 2>
Dream-Future

' SONY
I: EHXJLDGH‘ LIMITED 9 l!9§
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APPLICATION & CUSTOMER

STB )
HubTech NEC  1osHiea

Leading Innovation
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APPLICATION & CUSTOMER

Netw orking )

:f é Accton NEC FUﬁTSU
ALPHA S MITSUBISHI
ZyXEL T&W
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RODUCT APPLICATION
& CUSTOMER

Portable )j
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APPLICATION & CUSTOMER
L Lighting ))
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PARTNER

+ Foundry House

% NnuvoTonN

~ Assembly House
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QUALITY POLICY

j\ Customer #1
j\ Do it right the first time

i‘ Improve quality continuously
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" CERTIFICATIONS

- 1S0O9001:2008 certified
~ 1S0O 14001:2004 certified
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RECOGNITIONS

~ Sony: Green Partner
~ Canon: Green Activity

~ RICOH: Approval for Production Audit
~ Samsung: Eco-Partner
. LGE: Green Program
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AIC Power Solutions
Overview
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PRODUCT PORTFOLIO lp aic

+ Power Conversion « Power Manipulation
W Linear Voltage Regulator B Supervisory
m DC/DC Cnnverter***** B Battery Management
® \White-LED Driver m Power Switch Yy

m LED Lighting Driver Yk

B High Current Driver




POWER CONVERSION Gﬁ’alc

Linear Voltage Regulator DC/DC Converter

+ Low Dropout Linear Regulator + Step-Up

«  Ultra Low Dropout Linear Regulator * Inverting

+ Negative Voltage Regulator + Charge - Pump
«  Voltage Reference + Step -Down

+  DDR Regulator +  Multiple Cutput
« Fan Control Driver

White-LED Driver LED Lighting Solution

+ Charge - Pump » Off - Line Linear
« Boost Converter + Step - Down
* Buck Converter «  AC/DC

+ Constant Current Switcher

e



POWER MANIPULATION alp aic

* Microprocessor Reset Circuits « NIMH/NICd Charger
* Reset Circuits with Manual Reset « Li-lon Charger
Input » Li-ion Protection
* Universal Power Switch « High Current Driver |
« USB Power Switch « Universal DC/DC Converter

 Universal AC/DC Converter

_



Output Current

Bu

ck Converters
AIC28xx/23xx/22xx Series

HV Buck

LV Buck

Vinup to 36V AIC2893 [AOT
AIC2822 AIC2823
Vin up to 23V AIC2857F | AIC2858F
AIC2862 AIC2863
ﬁ:gggig AIC2833(FC) | AIC2868(8A)
Vinup to 16V NCases | AIC2843(FC) |  AIC2865
AIC2873 | AIC2864(dA)
AIC2880 -
AIC2259 o
AIC2304 AT
AIC2354 | AIC2262(FC) | AIC2323 | AIC2324(4A)
Vinupto 6V | AIC2355 | AIC2321/22 | AIC2363 | AIC2364(4A)
AIC2359(Dual)| AIC2361/62 | AIC2369 | AIC2367(5A)
AIC2140/43
AIC2235




AlC2865

5A 16V 700kHz COT Synchronous Step-Down Converter
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8 Mass Production!!

AlC2832

2A 16V 490kHz PWM/PSM Synchronous Step-Down Converter

Efficiency vs. Output Current

Eficiency (%)
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i Higher Light-Load
Efficiency,

10%+

- AIC2832

—MP 1470
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Appllcatlon Circuit
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TPS562200
Compatible
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Package
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Mass Production!!

AlC2832

2A 16V 490kHz PWM/PSM Synchronous Step-Down Converter

Tek Stop —i ] Tek 5top L i 1
] Ac Taemy

- 1 A 6L A
u 1 B 48, u N 192mv

e e M R ™ i~ ™ i~ ™~ ™ e Pl |

Blm"“' “— 'ﬂ“’i"“"'“j"’ﬂ"'ﬁ““‘:"ﬂ' B G i

Faster Transient Response

; ﬁ 200my ‘uM 4¢.|.'||:1; A Ch2 5 1.%52 A . EE  200m *.-'-;M 400ps A Ch3 & 216 A
Ch3] 2.00 A 5 30 Junn Thi 200 A 0% 5 ALig 2015
lj:Iﬁ.Eﬂﬁ. 14:51:4 026,00 % 17 sz g
AIC2832 V=12V, Voy7=1.05V, 1,5=0.2 ~ 1.8A, MP1470 V=12V, Voyr=1.05V, 1,=0.2 ~ 1.8A,
drop=59mV drop=196mV

CH2: Output Voltage, CH3: Inductor Current CH2: Output Voltage, CH3: Inductor Current

—



& Sampling in Nov.

AlIC2833

3A 16V 490kHz PWM/PSM Synchronous Step -Down Converter

Tek Stop

Efficiencyvs. Output Current L Ir- Ir.. i.. - 1.. :"". ;.‘ Ir.' }.‘ 1!“:: Ll
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AlC2259

1A, 1.5MHz AOT Synchronous Step-Down DC/DC Converter

g S

95.HF 45

it ] 40

85.00 M_N...,».?-----m ......... ,.-—"'\\ N
£ 8000 e Wwﬂgr\\ g%
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= 7000 / : : S = 0 [ == 42354

500 - Higher Light-Load 15 Lower ripple

- Efficiency, 10% up .+ voltage, 10mV down

550K

SlkAHF 1]

1 L 1] 1{KHK} 1 10 1K) Fleeel
Chiput Carrent{mal thatput Curnent (maj
Vour=1.0V Efficiency at V=5V Vour=1.0V Ripple at V=5V
Application Circuit Package
L8
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ap aic  AIC2259

1A, 1.5MHz AOT Synchronous Step-Down DC/DC Converter

AIC2259 V, =5V, Vo 1=1.0V, 15=0 ~ 1A, AIC2354 V=5V, Vo 1=1.0V, 15=0 ~ 1A,
drop=38mV drop=105mV
(CH1: Output Voltage, CH4: Output Current) (CH1: Output Voltage, CH4: Output Current)

32
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AlC2262

2A 1.5MHz AOT Synchronous Step-Down Converter
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Application Circuit Package
v o J_ VY = S’ J_ QveuT > S
P—'— L TC T N e S EN | (e |Pa P [T ENL
L mo—i n é"— - FB8[2 ] [Zfvn =] [ T]F8
e e e AGND [3 ] [6 ] x sw [3] [ ] AGND
k]
J { 4 ] [5 | PGND Pono 4]

MP2161

MP2162
Compatible




Sampling in Jun. 7 AlIC2868

8A 16V 700kHz Synchronous Step-Down Converter

*8A Continuous Output Current
*Wide 4.5V to 16V Operating Input Range TPS54821
*Output Adjustable from 0.8V to 6V VIN= 4.5V-~16V Compatible
*Up to 91% efficiency

*Low Rds(on) Internal Switch

*Adaptive On Time Control

*Fast Transient Response v
*Pseudo 700kHz Switching Frequency 12
*Programmable Soft Start m—
*Thermal Shutdown

*Cycle by Cycle Over Current Protection

*Short Circuit Protection

*Thermal Shutdown

*Available in a 3.5mmX3.5mm, VQFN-14 package

AlIC2868 5V 5V, 8A

For System

Application Circuit Package
Wi PVIN RTCLK PAROD
e 1
| Cect e || ILI}1]
D"I sooTH| i Y L | scar
—] EN =] - \'ﬂ"l.l"l' L E | 2w
E.n—L a4 5 Tmimm:m E H PH
—Fe .L . pass [ = b e
ﬁmmm: viHe |} . r__=:_ B S5TR
ATICLK fﬁ“—i [ 151}
GHD
E\I::Rﬂ 2l "l rmﬂ:-. L \'ﬂrhu-t Cl\'.:il-' 34
w
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Sampling in Feb. 2017

AlIC2873

3A 17V Synchronous Step-Down Converter with AOT Control

*AOT Topology

Input Voltage Range:3Vto 17V

*Up to 3A Output Current

*Adjustable Output Voltage From0.9Vto 5V
*Pin-Selectable Output Voltage (Nominal, + 5%)
*Programmable Soft Start and Tracking
*Seamless Power Save Mode Transition
*Quiescent Current of 19 pA (Typical)
*Selectable Operating Frequency

*Power Good Output

*100% Duty Cycle Mode

*Short-Circuit Protection

*Over-Voltage Protection with Latch

*Over Temperature Protection

Available in a 3-mm x 3-mm, VQFN-16 Package

Application Circuit

(33 .. 1T 11 2.2 pH
CF PN s =TT T T

VIN= 5V~15V TLV62130
Compatible
15V

.

i y

AlC2873 I 5V, 3A

5V For System

q

Capable for 100% Duty Cycle Operation

ANIN ] —é_:m
fF == EM PG :
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6 6 8 >
3V A a o > @
& 1 g 1 1
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q Sampling in Feb. 2017 AIC2893
3A 36V 650kHz Synchronous Step-Down Converter

*3A Continuous Output Current
*Wide 4.5V to 36V Operating Input Range

*Output Adjustable from 0.8V to 6V VIN= 4.5V-~36V

*Up to 91% efficiency Y

*Low Rds(on) Internal Switch

«Adaptive On Time Control —

*Fast Transient Response ﬂ

*650kHz Switching Frequency AIC2893 SV 5V, 3A
Programmable Soft Start —
*Thermal Shutdown 12V

*Cycle by Cycle Over Current Protection =

*Short Circuit Protection
*Thermal Shutdown
*Available in SOP-8 exposed pad (Heat Sink) package

Application Circuit Package
|1
I
, o : AHA S R el I
b J_; o Feg] §=Posed} [7]Bo0T
VinC VIN 1 '3"—|— R Pvccl3 iQ(GaND)i 6] SW
o [T Evo——{ B PG . SS[4] t=m==-- * [s]PG
Cinl == a2 == — TWJ
| oo ﬁ“‘
IC’“ 9 {Exposed Pad) I SOP-8 exposed pad
. = L 36




Sampling indJan. 17°

AlC2140

300mA Ultra Low Iq Step-Down Converter with AOT Control

Typ. 360nA Quiescent Current

Adaptive On Time Control

2.2V 10 5.5V Input Range

Up to 90% Efficiency at 10pA Output Current
16 Selectable Output Voltages in 100mV Steps
between 1.8V to 3.3V

Up to 300mA Output Current

Automatic Transition to No Ripple 100% Mode 5V
Low Output Ripple Voltage —
Slew Rate Controlled Load Switch

Discharge Function on VOUT / LOAD

Power Good Output

Up to 2 MHz Switching Frequency

Optimized for Operation with a Tiny 2.2uH Inductor and 10uF Cqyt
Small 2.4 x 2.4 mm? DFN-12 Package

VIN= 4.5V~16V

AlC2140 BEEANE 3.3V, 300mA
For System

icati ireus Package
Application Circuit g
V. 2.V VIN T i 121 EN
2 ?'lr-h{l-.:l'hr L2.2yH Bwin rail '---I . (------ -—— I--
LHE & s o i v
11:-..|=I o veELs Im..F E; GNDY3] S R
L S 1 -
- :ggﬁ PG} . &g cTRL{id | ' I ol VSEL3
t{vseLe  CTRLe vout{si | i 18] vseLa
. - - N
8 i onof] " v
Subsysbem
{Sensors) . 37




(m; aic

Switch Current Limit

Boost Converters
AIC16XxXx/34xx/36XxXx Series

Vout up to 40V

AlC3646™*

Vout up to 30V

AlC1634*
AlC1647
AlC1896*

Vout up to 22V

AlC3643

Boost

Vout up to 5.5V

AlC1642

AIC3402

AlC3411/12
AlC3413
AlC3634***
AlC3643***

AlC3415

AlC3417

AIC3418
AIC3420(6.5A)

Vinup to 5.5V

Buck-
Boost

AlC2341
AIC2340

AIC2343

*Vinup to 10V ***Vin upto 22V i_

38
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Efficiency, 10% up
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Output Current(mA)

Lower No-Load

Input Current, Only
1/3 of Competitor’s

10

0.7

12

17 22
Input Volta

2.7

3.2

40 -

TLV61220 &
—B-AIC3402 215
=1

Lower ripple

AlC3402

Synchronous Step-Up DC/DC Converter

voltage, 20mV down

1.5Vinto 3.3Vout

AIC3402 @ 3.3Vo
—TLV61220 @ 3.3Vo

0.1
Output Current(mA)

1

Application Circuit

Vini
L]

3

W TT

L1
10uH

=1

10uF

<Ly

W

AIC3402

GND
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TLV61220
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10
Vour
'S
s
T 2auF
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W sampling Now!! AlC2341

1A 2.5MHz Synchronous Buck-Boost DC/DC Converter

Regulated Outputwith Input Voltage

Above, Below, or Equal to The Output

1A Qutput Currentat 3.3V in Step-Down Mode

Up to 800mAQutput Currentat 3.3V in BoostMode VIN= 2.5V-~5.5V
Single Inductor

2.5V 10 5.5V Input Woltage Range

Fixed and Adjustable Output Voltage Options

from 1.8V to 5.5V

Up to 95% Efficiency

Stable with Low ESR Ceramic Capacitors 2'7V~_4'2¥ AlC2341 3_3\/> 3.3V, 1A
No Schottky Diode Required For System
Output Disconnectin Shutdown

<1uA Shutdown Current

<65uA QuiescentCurrent

Power Saving Mode for Improved Light-Efficiency Operation
Forced Fixed Frequency Operation Mode

Load Disconnect During Shutdown

Undervoltage Lockout Protection

Application Circuit Package
fL‘l‘:,_';""* VOUT [1] » N FB
L_ 2 swW2 Il E' i GHD
f’:‘“" : Ewlu vj:: ' Tﬂ"'ﬂ; PGND [T ] E E:f’:;’“d E VIN
— MocE PR fE] T TR e
£

;_l\_-hl:l FOMND 40




(IID aic

Current Limit

" Power Switch
AIC61xx Series

Single Channel

AlC6161

Dual Channel

USB
Power Switch

Regulatory
USB Power Switch

Bare-Bone

=1A AIC6151 AT
AIC£|106621(;54A) AIC6176(1.25A)

S2A AIC6170 AIC6178
AIC6152 AIC6188(1.55A)
AIC6156 EIGA LU IELY

<

= AIC6164(3.2A)
AIC6166

=1 AIC6168

<1A AIC6191 AIC6196

Power Switch

AlC6193

AlC6198




Single Ch

AlC6156

annel USB Switch with Adjustable Current Limit

AIC6156 V=5V, I;,=0.5A, Res. Time=1.32uS
(CH1: Input Voltage, CH2: Output Voltage,

CH3: FLG, CH4: Input Current)

Application Circuit

Tk Stop i
JUE 3 e
- - A 1. 32
1] i GO0
7y ST e ,l I :
1 Vi P
I%LT:
i )I - Faster Short-Circuit
l .. Protection Response,
1 1/ E 2X Speed
Thl S50y h S0 K200 A Chd I 132 &
Ch3 S.00Y !-iﬂ 00 A L s i Tlun X016
3000 % Toznze?
Tk Stop l . 1
b i 5 1 Fa' £.100 4
r ]l 2 100mA
| A: 2.32us
" Shns

5 I I :
I H 1
L g Vi

I
i

Chl] S0 % &2 5. 00 W

5, 00 A

LM LORS A Chd S rO0A
1ib

13000 %

e
EFG_ CIl. CUT SR H
L CLR
FLAG © ARG I Mm@ T o
s T
e
= = = =

TPS2554 V=5V, | =0.5A, Res. Time=2.32uS
(CH1: Input Voltage, CH2: Output Voltage,
CH3: FLG, CH4: Input Current)

Package
CTL P Pl [ SR
GND :’E!pmad ' [T]eLr
IN | pag 1 LE]OUT
i | - g OUT

Q
[
pry
[
L
o
-
o
L

42
15:37:01




> alc USB Power Switch at 3A

AIC Tl Rohm On-Semi
TPS2554 BD82024
Part Number AIC6156 TPS2555 BD82025 NCP383
Short Circuit Response 13 15 5 5
Time(uS)
Continuous Load Current N : N : : o .
(A 0.5~3 (Adj.) 0.5~2.5 (Adj.) 2.5 (Adj.) 0.5~2.1 (Adj.)
MOS R-DS-ON (mohm) 60 73 90 45
Supply current (HA) 85 90 95 99
Input Voltage Range (V) 3.5~5.5 4.5~5.5 2.8~5.5 2.7~5.5
2 2 1

Current Limit Threshold 3060/ 3600/ 4140 25155(())// Zii(())// ;61(3)8 2580/2800/3010
(mA) 1700/ 2000/ 2300 420/ 480/ 530 2100/2500/3300 900/1000/1100

425/ 500/ 575 185/ 230/ 265 500/600/700
Current Limit Accuracy (%) +15 112 +15 18
High Side Switch NMOS NMOS NMOS NMOS
Flag Delay Time (mS) 9 8.5 12 7
Output discharge Yes Yes Yes No

JPackage SOP-8/SOT23-6 VSON SOP8 UDFN10




aly aic

USB Power Switch at 2A

AIC Tl Rohm On-Semi
BD2222G
NCP380
Part Number AlC6152 TPS2553 BD2242G NCV380
BD2243G
Short Circuit Response 13 5 c 5
Time(uS)
Conti Load C t
(AO)” INUOUS Load LUITENt 9 5~2 (Adj.) 0.75~1.7 (Adj.) 0.2~1.7 (Adj.) 0.5~2.1 (Adi.)
MOS R-DS-ON (mohm) 60 85 89 70
Supply current (HA) 85 100 120 90
Input Voltage Range (V) 3.5~5.5 2.576.5 2.8~5.5 2.5~5.5
1610/ 1700 / 1800
1566/1696/1826 2100/2250/2500
Current Limit Threshold 1700/ 2000/ 2300 1215/ 1295/ 1375 / / / /
(MA) 425/ 500/ 575 490/ 520/ 550 911/1028/1145 1000/1150/1300
100/ 130/ 150 112/212/313 500/580/650

Current Limit Accuracy (%) +15 6 8 112
High Side Switch NMOS NMOS NMOS PMOS
Flag Delay Time (mS) 9 8 7 8
Output discharge Yes No BD2242/43 No
Package SOT23-6 SOT23-6 SSOP6 TSOP-6
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 Focused Products

« AIC2865 — 5A HVB in SOP8-EP, HLLn, pin-compatible with TPS54528

« AIC2832 —2A HVB in SOT23-6, HLLn, pin-compatible with
MP1470/TPS562200

« AIC2833 —3A HVB in SOT23-6, HLLn, pin-compatible with
MP1471/TPS563200

« AIC2259 — 1A LVB in SOT23-8, HLLR, AOT, pin-comp. with MP2159
« AlIC2262 — 2A LVB in SOT23-8/DFN, HLLn, AOT, pin-comp. with MP2161

« AIC6156/52/51 — 3A/2A/1A UPS in SOP8-EP and SOT23-6, 1.3uS Fast SCP,
+7~15% current accuracy

 Advanced Technology
« AOT (Adaptive On-Time Control) —
» Higher light-load eff., Smaller ripple V., Faster transient
 Low Ig — Power-saving, extending battery life, BQuA -> 3uA -> 0.3uA (Q1 “17) "






