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CLOSED-LOOP AF DRIVER A <
WITH DIGITAL CONTROLLER& |, - /7 s
HALL SENSOR .

DW9793 | .

DW%S793 is motor driver for camera autofocus. qﬂ .

DW%793 includes internal Hall, digital PID controller,

NVM memory, 1channel H-bridge, A/D converter and

D/A converter for driving of external Hall sensor.

DW%793 operates from a single 2.65V to 3.3V supply.

It is controlled via an |12C serial interface that operates at

clock rate up to TMHz. -
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DW9793 APPLIED MODULES
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MIXED TECHNOLOGY

o

ANALOG TECHNOLOGY

@ ADC, DAC Technology

DIGITAL TECHNOLOGY

# Switching Regulator Technology
(Boost, Buck, Buck-Boost, Charge
Pump)

@ RF synthesizer with VCO

Technology @ Serial Interface Technology
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DDR
(Random Access Memory)
o 2| Yrex|
= [
(Read Only Memory) m EEPROM FLASH

*EX: HgBt=H 0|0k

Ogxd gEs dubdor 3% AAity =2 7lss Fdsket, daEAel AFoRE
= "mlo]A 2 X 2 A (Micro Processor)"7} 1o, ofd2 3|2 dy 3y,
A=Y, AA AT A 9 Vsl ®E HA AlAHe] F2E fAS AL AMR Y A%
skl ARl deg @i, tiEAR] AFeEE "EH Zekold IC(Motor
Driver 10)", "4 Ao} IC"7} it

=

[AE 1] A28 SrEXH|H 2] 2HEH])

Microcomponents

Analog IC

Standard
ex) DDI

Logic IC

Special
ex) AP

Image Sensor

LED

Optical Semiconductor
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HEYH =2 A2 wOo® o 32=d (Foundry) ol #1EAs 231 § SA4E AfFs A
Xl % (), LGAAH(F), LGol =g () ol dmf s},

[13 14] SAt2| H[Z(LED Driver)

HEA] AR AxzEdel web A 43 ¥ JAIIDM : Integrated
Device Manufacturer), A A=A (Fabless), FEAZYA (Foundry), IP 7l
A A (Chipless) 59 # ¥4 (Front—End Process) Al % 374 (Back—End
Process) 9 oj4l&d] W HAE AA7F e=d SAME AAAEIAZ $48 7%
< AFE Aot

[A3 15] H=H 7I1Y /8

Vaice 4t FRE A
Cﬁaﬁ (Manufacturing) (Packaging&Test)

21 FEHH=HISIA (IDM)

= —r .

os| (i & “oxel 2C ZEHA

T3 I » (I:%Iilessl ‘?}ffﬁ_; (Foundg} (Packa%ing&'ltest)

EN W EEMUR

Az Aul Qo] AW Ao s Wels WS vFe] Frstn ovl ¢
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x9 HEL
Driver IC

A8k QL.

[A% 16] HE|2EAHEYN) HE =2

2017E Top 10 Fabless/System IC Companies (SM)

2017E Campany Headquarters 2016 2017E 2017/2016
Ranlk Tot IC Tot IC % Change
1 Qualcomm .5, 15,414 17,078 11%
2 Broadcom Ltd. [ Sin gapore 13,846 16,065 16%
3 Mvidia .5, 6,389 9,228 44%
4 MediaTek Taiwan 8,809 7,875 -11%
5 Apple* .5, 6,493 6,660 3%
[ AMD .5, 4,272 5,249 23%
7 Hisilicon China 3,910 4,715 21%
8 Xilinx .5, 2,311 2,475 7%
9 Marvell .5, 2,407 2,380 -1%
10 [Unigroup** China 1,880 2,050 9%
—  Top 10 Total — 65,731 73,785 12%
—  Other — 24,694 26,825 9%
—— Total Fabless/System — 90,425 | 100610 | 11%

*Custom ICs provided by foundries for internal use.
**Includes Spreadtrum and RDA

*Z=X: IC Insights

ZEALe] F2o AFES AF(Auto Focus) Driver ICo]™, AF (X} %74) 7]%5o]@ At
A < uf AR 2F o] AHF o R RHA LS shi= FhH|ete] V)& T

fiy

Al
A

o

[1& 17] AF 7|'5(Open Loop )

Sensor

Lens

Driver ISP

*ZX: SUNNIC

i 2
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9% olg3 TANL

W29 o% AE 24 A A7) AE G ol Pot
x5S Agdtel A2E Asks A FHI o BAL = UES 2
A Eduder guth o] AFY 58S AEES s )%
PatA Ak

[A% 18] FCHE 7iME 28

Zgu)d AZout AFLEE AF 7]5o] ®2uke Fhdete] FA5A el
HEA APLEE, HEEPC Wrlo] oz} AntESA), s @ Sl flolel
AFENE ALLHE S 7 9olo] Ssa 9o, wAlek Fhual Azlo] ZA 7} A
Z 0 Z27A S HA AF 752 g% 7177 Ao w Sy gl

Fhelel RES o8 I 92 231S AsoR v dxv ek AR o3t
™ VCM(voice coil motor) 9FofolH & EH| AAst dF7FE S oF st}

AF Driver ICE AF 355 % =

71%& VCME AFE3H= Open loop AF Driver IC 2]l Hall Sensor Feedback®]
7Vs3k Closed loop AF Driver ICE 7ie] = tld AE wHo|ARY FHo
s ok

Closed loop W22 E-0IS &£F49 #Ho=z U] Asahi KaseiZ} F474 #
ol QD AFoE FAE & VEs A Eote] AESE wEA APst Qv
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[2% 19] AF 7|'5(Closed Loop 4l)

Lens Sensor

Obypect @.

Position | ™i__ 8 N
Sensor

7

Driver

Fab e, Uy 7

’

*ZX: SUNNIC

12} E2]= OIS(optical image stabilizer) t-& AF

o
Driver IC 7H&= €8sk, Fitstste] o5 o4 ot

A2 20] OIS 7|5

\

*ZX: STMicroelectronics

BAE R0 71ES IC AAE B AF AL dsd A 2EE IC HEY

A2 AT AHe ey 2o

7V Closed loop AF driver IC 7i

— DSP A&, gt Ao daugls 4 b

— Hall sensor interface 44, g3t $A A7t
— WE A o] speed 78 7}

— 134 %E ADC, DAC ¢

) 3% OIS 7iw
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— AFT% X3 3% Aof 7}&3t OIS driver IC 7l
— DSP &A, tpekst Ao &gl 74 b
Aol 2 AlA interface 2 filter 7€

30dB9) A¢hw] 4

- SoC 7|9t 7|& %

th Euke Fhd g AF 7% IC /lE (75 71A)
— AF(Auto Focus) 7% IC
— Vibration 9J#], 22744 75 A

ol T 7b, th FASENA, W= st Iy T Aol

[13 22] OIS Controller (3 AXIS, DW9780)

# ™ Al #]-8-3t
AA ol AxE $A ]’\1 ““}Eﬂ] g0l AR E5d §lo] F s
e 95 AT omAE SR F jlow wd et BREE A AF
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[AE 24] AHAQl 23 HE EEY
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OIS(Optical Image Stabilizer) Actuator

7

AF{auto Focusing) Actuator

e

B2 £Hs HEE 85
IhE =3 otk MEEE ¥ EHNHE
IR E Yy R E FIH2E Hy 25

IRIS Actuator (E27H)

Lens& &30 7|02t LIRR OISACLAF Actuator W
SH2E Y2 US ZHs= £& 7Y Winding Coil
iR s 28 LhH 55

AP SR 7SR5 3] AF (2006 49) 7GRAATAS B Gst 9,
2019 3€% V)= 6599 ATYS HAsty ow, 53 464, Axd 74

[e)
A ar
d MeH FUE EE G A0R BN, BA Lh 5 4 s
H,

oL A O .
>
>

22



[# 7] 8 7=/

&2 OFLtE (0941 70)
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72170 Item

High Voltage 2%
2H T IC

188 Backlight&
LED % IC 7§%

mZutd FhvEkg AF
T= IC /M

Closed loop AF
driver IC 7|
eFlashg& A ¥ oFgk
A5x4
T IC A
(eFlash, 12C,10bit)

A7 2HH|

— High Voltage &% % 7% 7= &5
- 7E A% B PWM TE 7E FE
— A7] A= Voltage Regulator 7]&
— 18% Backlight® LED % 71&

— High Resolution Dimming IP &x
— Mobile Display A% #ke1<] o
— AF(Auto Focus) 7% IC

— Vibration 94|, 4
- AFT5 X% 3% Ao 7k OIS driver IC 70
— DSP &4, vt Ao &4
— o] ZAA interface ¥ filter 78
— DSP %2

— Hall sensor interface A&, A&3 9 X
_ J—_y_;‘(:]‘

gy
=l

w44 Vs HA

g5 74 7k

A4, ookt Ao duglE 74 e
Ao 7}
A eFlash H Xz =24

— eFlash A7 7|3 A8A g1
— 742} application #lEe Qo v
- AA Hx 1

vgF Hag e Jle SE

[ 8 F2 XAXHH Hi B

T2 SEEYH= HigHo| ok

E3A  10-1998702 F-9lolo] WMAg S o|H Tlnlo] A
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T2

W&

W &

Fhete] ol 3 AFeole FEEA 2 Y
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AVLEE 7718 mEh FEAFL AF Driver IC #vil7h ¥38ko] 97] miZqt
A% o]ojx31 Q). Haptic Driver ICE F4 0% At AMIEELS WES7HAE
52 3 9o 20199 1279 7]&oldaz ok 109 99 wjZo] v At
5 AF Driver ICo] tist mjZoEE+= wjd Yolxl= FAE Hola it
[® 10] At fEE E F0|
e Rl o
= 2016 20174 20184 20199 127]|
AF Driver IC 52,132 50,718 41,405 6,394
Display Driver IC 1,725 2,757 3,454 626
LED =% Driver IC 814 1,217 1,076 259
Haptic Driver IC 2 297 763 152
7|EHZ| = 0| L7} 971
[ A 54,674 54,989 46,699 8,403
*Z2N: SO0t 2019 27|21 M(X7+3)
A=yl 040 ofFtg 20179RE gdgdsdo] whEtg om ©r)el 20189 %
o= & R U AA Felido] At E5s Holal St
oleld o4 Aste AUF Tk § FAFRE Tkl FFL Fa glon] ¥
Hl&o] W24 F7ksta e & AFJRIYE Aste Fwo] gl
[E 11] SA F82 HEHEE
Che|. =4Ok 2
o 20164 20174 20184 20194 1&£7|
= 2o Heg | 29 | wg | 29 | wg | 39 Hl g
Of =4 54,674 - 54,989 - 46,699 - 8,403 -
goly 1,468 - -1,799 - -6,281 - -1,758 -
=27|&=0/¢ 1,332 - -3,123 - -7,871 - -1,638 -
GUOIYE - 2.69% - -3.27% - -13.45% - -20.92%
=0|dE - 2.44% - -5.68% - -16.85% - -19.49%
SXd| & - 30.51% 61.74% 101.85% 182.19%

HZAE 9l

*EX: oh= 7| YH| 0l
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o7 3= dAZ, 2 AE2 AF(Auto Focus) Driver IC7F AAIAFE 195
£33 913, BAY AlFo] A Ydt= AF 7158 A o= 17t FuE ghdet

= O HIols ANEES 53 AEAR #o, AU ZQE A A
T QA F AF 7]so] Q3 Fito] I ow FrletAA tjite] AntEE
A 9ler w4 A, EYE sEE Oid 48 e Sk Al
229 FUE A 20169 20173 242 —1.3%, —2.7%2)
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FARE AEFAQ AFEE S AR IR AlE] OIS(optical  image
stabilizer) -8 IC9 7|&& A dA7ZIX @RS QQa vx oA
(Immersion)AFe} € =gto)v] (Driver) IC #|&o] st P zlo]A

<
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[27 28] Haptic 7|

TOUCH PANEL MECHANICAL
BUTTONS AND DIALS

*Z=X: Immersion

/‘}ﬂ Ha ptic Driver IC+ i}tﬂi‘rﬂ %Z}(ﬁ%)—% Al gahs AEoR thekst

Wk oluet AT AnEEZA] A Lo

i-.hﬂ%% ofi’%s‘OIﬂi U}E 2] % Wearable 7171 CER =3 AR 9 VR A9
7] & vhFet Sgek® vt FojE AL gsta Qi

T3, A T FapHlS FEl otEdlE fAaEdoel MU H
IC(AMOLED DC-DC Convertor)? 94¢ WMEHIAE Z3sta gle=d, 7ls o4
Aeks &3 7leEoldurt AHAow uE Fuol 3FAA TS & FHOE 9
A,
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VL. €A

. 719718
72l 4 ¥ HEohty o = *X 7z
2 A F A ANEEEAN ART FHEeSE 2351 (HxE, ol"ErY 9% ~ 10%9)
M 3l H S 02)3465-8765 M A M T (2)3465-8766
A g A X1 20063 7€ 3¢ 2 H 0| X| | http://www.dwanatech.com
AtY X 3 214-87-92814 Hol (FQ)HS  110111-3467546
7219 # 2 374 72 4 ° B FAEAE
(C26112) nlvRe]g 2 7]e} A g2 A%
¥ F 2R
Az > AARE, AFEH, 94, oF 2@ B3] AxY > ke Alxd
N AN St Hext2a Xt7| X2 =y =0]9
(EHSl: 5t &)
2018-12-31 41,672 6,677 20,645 46,699 -7.871
AR TRHENE) O & 4 H| (%)
HEEA] A% AF Driver IC, DC—DC Convertor = 100.0

- 22E HESf3

Glebal Networks

SILICON VALLEY, US.A
HEADQUARTER |
SEOUL, KOREA .

; TOKYO, JAPAN
—
b VY Ly

| GUMI, KOREA
TAIPElL, TAIWAN
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S 2 OtLHE (094 m)

e

- FRHY
2006—-07 () F2EUA G vE=A] AZARFES QA Egste] A5
2006—07 (EAAE AT Az 1467-80 oFIZE] 9%/ ARiw:1,0009 R/t oAk 715 3)
2006—08 71HA AT 291 (A200617373/2 2914 22006.04.27)
2007-05 AHEFS 1,060 oz S}
2008—05 Sony Green Partner 215 &
2008—06 AEIE 1,143W5Hg 07 3}
2011-10 LR T4 AE MR EReE 2351 (HEE, of|RER]) AR St T4 WA
2009-05 AEFE 2,376k 07 TA}
2009-06 ARLFE 2,426k 07 FA}
2012-03 LGo] =8l “Best Supplier Award” G4+
2012-10 A 74 AAbrA THA
2012-12 =2 A A (FA719%)
2013-02 tint gfojuo] Agtalra i
2013-12 2,000k &9 & 7 =79, T dimoi e 28 (=793
2014-05 FEHAETRIY A AT
2014-06 nlar AgZde) s A
2014-10 T 8l AEARRA A
2014-12 AALDF4E (AF Driver 10) A% (AF15AAAH)
2015-06 T A
2016—04 2016\ TAE gpol g A A4
2016—06 LEFH2300 A4 (F2719%)
2016-12 3,000k &9 & 74 (F=7d3)
2017-04 2017d 32 ol A AA
2018-07 'BfellE o] &5 Zltk tjufo] A 4l o] F o] g3t A W' 58 55
2019-01 AMOLED DC-DC 7]szo]xAIoF & Atk = Ak A4
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(Chel: 442 &, 7HE, K-IFRS EE)
T 20164 20174 20184
& AT 29,274 26,721 28,717
Av L d=d=2tE 7,620 5,270 8,590
fj &2 10,468 11,422 9,569
A ARk 10,009 8,852 9,509
H] -5 A2k 13,483 16,213 12,955
FA AR 533 2,836 2,222
3 AT 641 496 401
A 6,364 6,834 5,301
ALALEA 42,756 42,934 41,672
s A 6,351 10,691 10,280
ol A - 2,593 2,772 1,634
&R A 3,000 7,000 7,762
1A= 3,000 7,000 7,762
AR 0 0 0
57 A 0 0 0
H] & 5l 3,643 5,698 10,746
712 0 0 0
AR 0 0 0
A7 = 0 1,500 6,492
FANEA 9,994 16,389 21,026
A vl B AFA]
A 2,996 2,996 6,678
T TFTAR
A2 EA 32,762 26,544 20,645
XHob/2 Xl /XS H 1 Sxjd| g/ 28 Het F0|
35,000 Cio| : wiok 21 - 43,200 1200 50.73 el : %, B 60
30,000 - ] :;::gg 1000 4512
25,000 - - 42,600 30
20,000 - i g’:gg . 20
15,000 - bl 42:000 600 [1)0
10,000 - | ﬂjzgﬁ 400 -10
a0 | Gam wo .
0 41,000 0 -40
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(SH 21, 70", K-IFRS H )
TE 2016'4 20174 20184
I EEL 54,674 54,989 46,699
=47} 38,297 41,426 36,492
Hj&E0]9) (£4) 16,377 13,563 10,207
Fhu) 9}k v) 14,909 15,362 16,487
A 2,405 3,247 2,984
A7) 252 259 265
T2 7] 139 156 577
7374 7| 7,582 7,005 7,855
Fgole) (&4 1,468 -1,799 -6,281
3419)579] 2,021 1,116 1,904
el 2,833 2,583 3,397
o)z & 32 130 617
HAA A EEY 656 -3,266 -7,774
HAAH]E- -676 -143 96
AlAFG o) (4D 1,332 -3,123 -7,871
FHAFGele (=4
7ol () 1,332 -3,123 -7,871
A S| AR =]
AT TA ]
I EH/AAHo|/T7|=0|2 F0| 3712/0|Y4E H3}t 0|
0|l mmE|R0| <OeOjE “OmfZUSIHE O-UY0IAE «Oeg7|R0/oUE
2.44 Ci2l : %
2,000 Thel:wigHEl 56,000 269 0.55
0 - 54,000 387
- 52,000
-2,000
- 50,000
-4,000
- 48,000
-6,000
- 46,000 9
-8,000 - 44,000 'ﬁs.ss
-10,000 - 42,000
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SIZ3SER
(THel: 2ok 2 JHE, K-IFRS Ek)
TE 2016 20174 2018

AT 7 Q3 AFEE -63 327 - 4,240
F71ol ol (£4) 1,332 -3,123 7,871
Ao FEo] gle vl& 4,015 4,387 5,723

At 5 A7 252 259 265

T ApAal AbZbn] 1,034 1,094 1,790
Ao Fol e 79 985 300 2,223
AR o] WE -4,424 -637 130

wjEAQ A2 T2 (E7h -1,325 -1,113 1,840

A AR 7E A (Z7D) -1,453 546 374

w QYA -2 S 7F (A -855 207 - 1,131
EAEFoZ A% AEF3ZFE -1,723 -4,335 - 137
FAgEs da9Y 3,438 14,469 28,017

FEAdTEFAAE 59 A 3,134 7,885

ALY A 1 1 2
FAgs 9= 5,161 18,803 28,154

FEd a5t 59 57 303 5,518 6,537

S ALY =7} 4,467 2,140 1,892
AFgFoz QF AZFZE -807 2,358 7,573
ANFgdEs 574 3,000 8,500 21,983

A7 ST 3,000 8,500 10,090

AR S 7 0 0 6,940

AEw 7
ANFgEs dIF7E 2,969 5,969 14,283

R B R R d 3,000 9,328

AR ZFAs

537N TN A

oj9Ydodw i
d59 F7H(FD) 2,854 -2,350 3,320
HES: = 10,474 7,620 5,270
71HE e 7,620 5,270 8,590

sas 8o Hat
NEUEEHISE BEXESHIEE WEEESHISE
Chel: wmh
7,573
2,358
327
-807
-1,723
-4,335 -4,240
201644 20174 2018k
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