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CAUTIONS FOR USE

B Handle this document carefully for it contains material protected by international copyright law.

Any reproduction, full or in part, of this material is prohibited without the express written permission
from the company.

B When using the products covered herein, please observe the conditions written herein and the precautions

outlined in the following paragraphs. In no event shall the company be liable for any damages resulting
from failure to strictly adhere to these conditions and precautions.

(1) The products covered herein are designed and manufactured for the following application areas.
When using the products covered herein for the equipment listed in Paragraph (2), even for the
following application areas, be sure to observe the precautions given in Paragraph (2).

Never use the products for the equipment listed in Paragraph (3). '

¢ Office electronics

s Instrumentation and measuring equipment

e Machine tools

¢ Audiovisual equipment

eHome appliances

o Communication equipment other than for trunk lines

(2) Those contemplating using the products covered herein for the following equipment which demands
high reliability, should first contact a sales representative of the company and then accept
responsibility for incorporating into the design fail-safe operation, redundancy, and other appropriate
measures for ensuring reliability and safety of the equipment and the overall system.

e Mainframe computers

o Traffic control systems

o Gas leak detectors and automatic control devices
e Rescue and security equipment

» Other safety devices and safety equipment, etc.

(3) Do not use the products covered herein for the following equipment which demands extremely high
performance in terms of functionality, reliability, or accuracy.

¢ Aerospace equipment

o Communication equipment for trunk lines

¢ Control equipment for the nuclear power industry
¢ Medical equipment related to life support, etc.

(4) Please direct all queries and comments regarding the interpretation of the above three paragraphs to a
sales representative of the company.

B Please direct all queries regarding the products covered herein to a sales representative of the company.




SHARP | LZOPSHA

Specification Revisions

MARRE UGTRER

Date Symbol Page Contents
WATAM | ®omEE | =Y AT
First .
Nov 8, 2007 Revlirssion Issuing
2007.11. 8 RAT

HIR




SHARP LZ0P39HA

RN
1. OVERVIEW (BB ...ttt 7
1-1.  FEATURE (BHED oottt tee ettt en e se st e s s s et st eae s s s e s s snsnnasesens 7
IR TI01 (040 (0) K- 1.1-) O OO OO 8
1-3.  APPLICATION (FHIRAFU) ...vveeeeereeeerccereeeecac e ste e e te s ees e e ae s s enesesessessnsesansessnsesensasenes 8
2. BLOCK DIAGRAM(T O Y ZREEEE) ..cvoeeeeeeee ettt saesassneanas 9
2-1. CAMERA MODULE BLOCK DIAGRAM(A A S EL 2 —I)b TE YT B, 9
2-2 CIRCUIT DIAGRAM ([EIEBE) ... cveeeeeeeceeceeteeeseeeeeteeaeeeteeessse s e eeseeseeasesesseesesessesassneasesnsensesnnnnes 10
2. PIN ASSIGNMENT (BFFEREE) ..vvveeereresieierecesissssessessssesssescsssssssssessesessensssessenes 11
4. PIXEL ARRANGEMENT (BIZRABAL) ..vvevvereeeriereeie e es e 13
5. CAMERA SPECIFICATION (B A SV AT LR o, 14
5-1. ABSOLUTE MAXIMUM RATING (F 3 BRIRTERE) ... e v eeereemrmemrrereeresereseecrtreressssstssesenesesessssssnsescons 14
5-2. RECOMMENDED OPERATING CONDITION (MEREIERME) ..ot 14
5-3. DCPROPERTY (DC FF ) ettt e ae et aeesae s e e s e s aa et e saeennannanes 15
5-4. CMOS IMAGE SENSOR SPECIFICATION (CMOS A4 A= UHEER) v 16
5-5. CAMERA SPECIFICATION (71 2 T EBIEER) vt 16
5-6. PARTS LIST (BB 1J 2R Bttt e s s s s sae e eas e s ne s 16
5-7. LENS SPECIFICATION (L 2 RAEAR). e vttt e st ene e n s 17
5-8. CAMERA PERFORMANCE (71 4 T HEREAERR) oot 18
5-9. OTHERS (T M) vttt en e e ss e e en e e b anena e s enesnees 20
5-10. SIGNAL INTERFACE SPECIFICATION ({EF A4 A — 7 T — A1) i 21
5-11. ACPROPERTY (AC JHTE) o.evoteeieeeeteeie ettt ettt eae et e st ese e ete e s e s s esssae e erensnnnns 24
5-12. POWER SUPPLY SEQUENCE BBIREEIE U/ 2R oo e enese s sssssssanenas 27
6. FUNCTION GUIDE (BEBETT A4 R eiiieeeeeeeeeeeeee et e s e s ansnennan 28
6-1. AUTOMATIC EXPOSURE CONTROL (B B EE EHHIMED) ... 28
6-2. AUTOMATIC OPTICAL BLACK LEVEL CONTROL (B B4 77 « hIL TS5 v o LALFIED)......... 28
6-3. AUTOMATIC WHITE BALANCE CONTROL (B IR T A ;73T 2 ZHIED) oo 28
6-4. COLOR SUPPRESSION (FBAIIE) ...veieeeeeteeieiicei et csse e seasesesse e ssesasssesseesseneasessessssnssnenasseas 28
6-5. GAMMA CONTROL (77 2/ TAHIE) c.eveereeeeereeereeereseesessescesesaesesstesebesesessansenesessesessesssnsnnssensns 28
6-6. DEFECT CORRECT (BB THIE) c.veveveeeeeeeireiteseesereetetssteteseeteseetessssssssssssatsssesssessasensesssssesensasessasens 28
6-7. SHADING CORRECT (/T =T 4 2 T HHIE) o oreeeeeeeeceereeeee e eesteis st sae e sassaensesssneasasenens 29
7 CAMERAMODULENOTES (B A T ED 2 —JLEEEIE) o 29
7-1. BREAKAGE OF THE PACKAGE (/XY 7 — U DEEIE) .o 29
7-2. STATIC ELECTRICITY (BEEERU) oveererrereeriririitestestesreisessessestetssssssssesesssssessesnensesaesssessesssnensensns 29
7-3.DUST, STAIN (T Dy JBAL) ettt s e sa s sn e ea e s e e seneeaanes 30
74, OTHERS (DMLY c.veeeeeeeeeeeeee ettt s et a e e ese s ese e s e e eaeeae s eanesessenesseaen 30
YR G VNI A0 & 17 DO 33
7-6. TRACEABILITY B Lt E 1) T A oottt e a e an b ensane s 35
I o). 10) YOO 36
7-8. TRAY, BAG (P LA TEEEIE) ittt 36
7-9. SUPPLEMENTS(FH FE) 1.veueeererirrereseesessesessestesesessesssessssassessesessesessessesesesssssessssensensessnsensesensasanes 36
7-10. FIGURE OF COMPONENTS EXTERNAL FORM (F&RLEBERIMIZR) ..o 37

8. MATERIAL () e ioee ittt ettt st e e as e et eae e eesasasasananasesssenaenneen 38




SHARP LZ0OP39HA

8-1. PRODUCT EXTERNALS CHART (B E MR ..t 38
8-2. PACKING SPECIFICATION CHART (B EE AR ..ottt en s eecnnnens 39
8-3. PACKING TRAY CHART (BLZE R LA B oottt en e 40
8-4. RELIABILITY TEST ({EBETETIBR) ..o eree e se et e se s e s s s s sne s e s e 41
8-6. QC PROCESS CHART (QC TEEM)....vucrecreuecieeereeeneseeseeaeseeeeseseeas e se e e sse e sesenssesn s ssssenens 42

8-7. APPEARANCE INSPECTION STANDARD (FMERAREEELZE). ...t 44




SHARP LZOP39HA

1. OVERVIEW (HEEE)
This product is CMOS camera module. It is composed of the following part.
ABLE, CMOS AT —AATEY 2=V TT,
TREERES 1 Ny F—VENTBHRIC > TRV £7,
» Digital signal processor LSI and 1/4 type 2million pixel CMOS color sensor
A A T A5 B H0E LST K O 1/4 1 200 TR CMOS 1 7 —A A—V ki —
» Lens (Horizontal Viewing Angle: 53.2 deg)
VR R :532° )
+ Lens with auto-focus
A= 7 —HAFELVRX
= Output video signal is UYVY 8 bit parallel format
HARRT UYVYS By b AT VLT,

1-1. FEATURE (%)
1) Progressive scan
VA=VAR RS S
2) Square pixel: Pixel pitch : 2.2pum(H) x 2.2pm(V)
EHFER, HREYYF  KFE22umxFEE 2.2um
3) RGB primary color mosaic filter
R, G, BR&NT—T 4 V¥
4) UXGA(1,600x1,200) standard correspond
UXGA (1,600x1,200) ##&xhia
5) Variable electronic shutter system
AIEEFV ¥ v RS
6) Built-in up and down - left and right inversion function
LT - B4R
7) Horizontal angle of view: 53°small-sized image-lens construction
AKSEEA - K 53 E/NRG LV o X — (KRG
8) Analog supply voltage 2.8V, digital supply voltage 1.8V, I/F power1.8V/2.8V
Tha ER28V, FYXNVER18V, IF R 1.8V,/2.8V
9) 10bit AD converter
10bit AD =12/ —4&
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1-2. FUNCTION (#%#E)
1) AF function
F— h 74— AR
2) UY VY 8bit digital parallel output
UYVY8 By b7 P& VT HEHL
3) Re-loadable parameters for video signal processing
MRS BTN/ T A — & DEFERWRE
4) Built-in automatic exposure control
BE M B Bhtl s PR
5) Built-in auto white-balance control
HEIR T A T 2 ZHIEHBERE R
6) Career balance control function
¥ ¥ U T NT 2 BENIEIERE
7) Auto-convergence of black function

H B RIS AR

8) Built-in defect correction
H EhEHl IE R REPYTER

9) Built-in lens shading correction
V= —T 4 v TR IERRE R

10) Built-in non-step zoom function
BT X — DHSRE PN
11) Built-in flicker cancel
7V v 7% v e MERER
12) No IR-resistant design
M BREREHI L TR £/ A

1-3. APPLICATION (FR &)
1) Cellular phone / PHS camera.
BIES/ PHUHSHIAD
2) PC/PDA camera.
PC/PDA R A5
3) Game/ Toy camera.

T—b SRR AT




SHARP

LZOP39HA

2. Block diagram(7 & v 7 # A X)

2-1. Camera module block diagram(# A FE TV a2 —/L 7 v 7 [X])

l_-_--_--_-_—-u_—-—__—_____-1

|
4——-—i— HVDD
4—-—l- DVDDS

FPCH&EY2—N

1
|
I N
| Sensor(E V&) DSPEB <«—— DVDDP
1 AVDD
1 - Total pixel(including OB) | - Auto-exposure control
1 WIERH(OBETY) E Bh R H ) LI
1 1664Hx%1248V + Auto-white balance control |
I + Image pixel B ERyA b 7 <«——}— MITYPE
Lens AR * Auto-career balance I
: v A 1648Hx 1240V E By ) 78 774 I CKI
* Active pixel * Auto white defect correct IOCTRL
I HEHRE B8 B EHE I
1 1616Hx1216V - Shading correct «——— RSTN
1 - 1/4 type Vx—T AV THIE <«—L» SDA
I /473 * Non-step zoom 1
I AF Motor ¢ [12.2um square pixel BB X — A | SDC
AF O2.2umiE 5 EiFE » Flick cancel ——> D0-D7
I T—&— VAR ko b GV
I ——» RCLK
vl (500 > VS
| ———¥» HREF
| Core module I
| a7 EVa—)v |
. L ymvoD
| < l_ MvDD
1 AF driver < | MDPD
I AR R4 3 < L, ArDA
I < - AFCK
| < — MGND
L T e R B R BN S S S e W IR PEEE GEE NS PUWE DS RN A s e e S S e e e J
Module with FPC
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2-2 Circuit diagram ([5]#[E0)
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2. Pin Assignment (¥ BCiE)
Pin# Name v0 Pin Type
No. Ui -4 Hene
1 CKI I System clock input terminal
VAT LT 0y 7 AT
Ground
2 GND L E)
Input terminal of In-Output change option
3 | ToCIRL U | AMA9 0 B2 RRA ST
DSP serial date In-Output terminal
4 SDA VO | DSp o) 75— 2 AHABT +2)
Power supply terminal for DSP
3 DVDDP T | DSP AT VA BT *1)*3)
6 SDC 1 DSP serial clock In-Output terminal
DSP U TAI ey AT *2)
Power supply terminal for motor
7 VMVDD R il s
AF driver serial date In-Output terminal
8 ARDA | 1O 1 AR K54 82U FAF— 4 AHUIBT *2)
9 DVDDS Digital power supply terminal for CMOS sensor
CMOS Z v —HTF P HNVERETF  *1)*3)
10 AFCK I AF dI“‘lY_CI' 561;12‘11 clock In-Output ternunjj
AF RIANRVY T T vy 7 AT *2)
Ground
t MGRD L ),
UYVY Output data 5
12 D3 O |UWYRBEF—F s AT
13 D6 o |UYVYOuputdatab =~
UYVY 55T —% 6 i+
Ground
14 GND T | R T *1)
Synchronous clock output
b RCLK O | FusrmatincRLics oy s HAMT
Power supply terminal for AF driver, motor
16 MVDD " | AF FFA R = —RERST
UYVY output data 2
17 b2 O | uyvy EEF— 2 hiT
UYVY output data 3
18 D3 O luYVYEEF—# 3 AT
UYVY Output data 7
19 D7 O |UYVYEBF—5 THAET
UYVY Output data 4
20 D4 O | UYVYEETF—F 4hteT
UYVY output data 1
21 Pl O | UYVY EERF—5 1 AT
UYVY output data 0
2 Do O Uy EEF—4 o AmT
AF driver * power down terminal
2 MDFPD L AF FoA8 - U= gy T
4 HREF 0 The horizontal blank pulse output terminal of the digital image output
T VENBBIIIDKET T 7 RNV AMAEF
25 Vs o The vertical blank pulse output terminal of the digital image output
T VUENBRBHSOEET 7 v VAT
1/0 power supply terminal
26 HVDD T |vomEmT 1))
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Device address select input terminal

FA AT KL AR T
Analog power supply terminal

28 AVDD TFu BT *1)*3)

General Output terminal

27 MITYPE 1

2 GIo ° |nmmrmT
Reset input terminal Uty b ASIEF
30 RSTN 1 “High”: normal operation H UL~V @EEME
“Low”: reset operation LU~ Uy FEIE

*1) Please consider terminal (HVDD, GND) of the power supply system enough so that the noise from the
outside is not superimposed.

EBIRZDHEF (DVDDS,DVDDP,HVDD,AVDD,VMVDDMDPDMVDD,GND) 21X, b o /
A ARBEEINRNE I+ TERELS ES0,

*2) Outside pull-up resistance is necessary.
IMITFTAT v TGP BETT,

*3) Condenser for bypass is not equipped in camera module.

Outside condenser for bypass function is suggested to set up in order to stabile each power supply line (0.1uF
and 10uF)

HATEY 2=, "A XA T o RkEBEH T,
BEBRITA VEENDTEZD, NARZRAL LT, IMHTCTarFrda2RENWEEL 2 L 2HELE
Wz LEY, (0.1uFE X U'10uF)

ATARINISUNEANINERIRATY
LV sATEs IR AaR Ny R Rt
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Total pixels (including OB)

4, PIXEL arrangement ([ 381 5%)

FAEFEEL (0B &) 1664(H) X 1248(V)

Image pixels HR{&E %L 1648(H) X 1240(V)

Effective pixels

CEAES

1616(H) X 1216(V)

\)
A
[5)
R
o
o
i
=
g
p—
°
i
o
=
[N
o}

ENN
Py
N
»
N
-ﬁ
~
NE-
Re

3.626mm x 2. 728mm

Optical black (8pixels) 77 4 /- 75 v 7 (8 HR)

(1647,1239)

(0,1239)

OO0 MmO m|O|m
OO0 |O|X|O
OmOm|OMm|(O|mOm
&0 ||O|M|O|~|O|MO
O|Om|Om|OimOm
MO0 |0 | OO
ORO|mO|m(OMOmM
| O|&|O|M|O||O|KIO
OM|OAMOMOM|OM
#0000 |O
VRO IMOMO(mM
(OO0 |&[O|M|O
V@O mOmOmOim
|00 |&|O|~M|O
GlfaaltGlaall@]aa] [@)faa] (o) [an
&0 |O|M|O|MO|M|O
UmiOmOimOmOm
Ol |O|M|O|&|O|M|O
wll-llelfallelfaalle)[aal{G]]ea
el Aol lell-Alol -6

GBGBGBGBG_-B
O |O|MO|MO|xO
OmOmOMmOmOm
MO x| O|M|O|MO |0
V(O |m|OM|O|M(O|mMm
MO || OO |0 || O
Oim|O(m|O|mOmO|m
(OO0 O[O
O[O0 M|O|Mm|O|m
MO || O[O0 |x|O
OO nOmO|mioim
O O|M|O|M|O|x O
Um0 m|O|mO mOlm
MO OO |M|OM|O
OmOm|O|m|OimOm
O[O MO0 |IK|O
Vm(O|m|O|m|O|m(O|m
O[O |OIM|O(K|O
V(O MOmO|M(OmMm
MOxO|M UM O x| O

(1647,0)

(0,0)
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5. Camera specification (7 A 7 ¥ 27 AMLAR)
5-1. Absolute maximum rating (¥ K EH)

Items Symbol Rated Value Unit Note
HH R e HfL jas
HVDD -0.3~4.0 A"
DVDDP -0.3~2.2 \'%
Power Supply Voltage DVDDS -03~2.2 \
BRI EE AVDD -0.3~4.0 \'
VMVDD -0.3~5.5 A\
MVDD -0.3~5.5 Vv
Current
@i AF Max.90 mA
Input voltage
ASTEIE Vi -0.3~HVDD+0.3 Vv
Output voltage
B Vo -0.3~HVDD+0.3 Vv
Storage Temperature o
T - ~~
RAFRE S0 30~70 ©
5-2. Recommended operating condition (HELRENESRM)
(Ta=+25°C~+60°C)
Ttems Symbol . Unit Note
~ . Typ. X. NP "
HH e | M| P M gy %
HVD 1.7 1.8 1.9
D 2.5 2.8 3.0 v
Power Supply Voltage BVVBBI; i; ig ig X DVDDP=DVDDS
G = . . . —
BriaTIREE AVDD 26 | 28 | 3.0 v | YMVDD=MVDD
VMVDD 2.8 33 5.0 Vv
MVDD 2.8 33 5.0 A\
Current
. mA
&t A %
IHVDD 25 40 mA
Current Consumption RCLK=40MHz,
(Total pixel output) IDVDD 60 100 mA | HVDD=DVDDS=DVDDP=1.8V
HEER(EEREN ) AVDD=2.8V
IAVDD 20 40 mA
CKI=L. RSTN=L,
IHVDD g 15 pA | HVDD=1.8V, DVDDS=DVDDP=0V
Standby Current AVDD=0V, VMVDD=MVDD=3.3V
PYDAYE MDPD=L.
IVMVDD 1 15 uA VMVDD=MVDD=3.3V,
SB HVDD=1.8V,
DVDDS=DVDDP=AVDD=0V
Function of the module is assured at
Operating Temperature T 20 60 o 25°C
B{EIRE OFR Y 2 — VORI, 25°CIZBV
THRAEL TWET,
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5-3. DC property (DC F#ik)
(AVDD=2.8V, HVDD=1.8/2.8V, DVDDP=DVDDS=1.8V, Ta=25deg.)
Ttems Sy;?b Measure condition Min T Max Unit | Note
T H g BIE 4 ' P ©o| Efr | &
H
Llevel
Input voltage v 0.3HVDD v 1
L L~ T
H level 0 !
Tnput voltage v THVDD v
H L~V H
ANBIE 13 6
Positive
trigger voltage
ROF 47 Vit 0.7HVDD A\
VU TEE
Negative
trigger voltage
XHF 4T V- 0.3HVDD A\ 2
Y TEE
Hysteresis
voltage Vot-
ERFY R Vi 0.1HVDD \'
EE
HVDD=1.8V
L level
Output voltagel Ion.=1.5, 2.5, 3.5, 45
L Ll Voui mA 0.4 \'
- HVDD=2.8V
Hjj:,%E 1 IOL=3\ 5. 7‘ 9 mA 3
H level Tou=-1 5D=21 SSV 3.5
Output voltagel OH ™ 7 2oy moedy 29edn
PP s | Vom 4.5 mA HVDD-0.4 \
HVDD=2.8V '
=
HIZBIE 1 Tog=-3. -5, -7, -9 mA
Llevel HVDD=1.8V
Output voltage2 Io.=3. 5. 7. 9mA
L L~b Vorz HVDD=2.8V 04 v
HEE 2 To. =6, 10, 14, 18mA
H level D=1.8V 4
Output voltage2 Iop=-3.-5,-7. SmA
HL~b Vom HVDD=2.8V HVDD-0.4 A
= IOH: -6\ -10\ -14‘
HERE 2 “18mA
Llevel HVDD=1.8V
Output voltage3 Ior=2.5 mA
L L~L Vors HVDD=2.8V 04 M :
H:Iljj %}:—E 3 IOL =5mA
1) Apply to SDC, SDA,MITYPE,JOCTRL 1)SDC,SDA,MITYPE,JOCTRL I3 fil,
2) Apply to CKI, RSTN 2)CKI,RSTN (Z18# A,
3) Apply to VS, HREF, D0-D7,GIO 3)VS,HREF,D0-D7,GIO {Z3# i,
4) Apply to RCLK 4HRCLK (T3,
5) Apply to SDA 5)SDA 23 A,
6) Apply to MDPD 6)MDPD Z 1 Fl,
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5-4, CMOS image sensor specification (CMOS A A — & HHiR)

Subject Description
HH ke
Optical lens 1/4 type
HEYAX 1/4 %4
Progressive scanning format
Scanning Method RGB original mosaic color filter
WA= a7 Axy R
RGBRAEFA I NT—TANEF
Total pixel H 1664 x V 1248
IR A 1664 x FEE 1248
Pixels Number H 1648 x V 1240
LB K 1648 x FEE 1240
Effective Pixels Number H1616xV 1216
GEIEE S A 1616 x FEE 1216
Pixel pitch Square pixel: H2.2pm x V 2.2um
EJd=SFa IEESR : KW 22um x FEE 2.2pm

5-5. Camera specification (U A 7 i {1:4k)

Subject Description
HHE fEAR

Frame rate At review mode 7" L E = —Hf : 15 fps
7V —AhlL—h At still mode A F/LE— KB : 7.5 fps
Horizontal drive frequency
AFAB R 190 ki
Material Plastic/Glass epoxide resin
ME TIAF T | T AZRF VG
Size Core module: 8.5mm x 8.5mm x 5.0mm  »¢Refer to the outline of the parts
RE & 2T EY 2 —/E : 8.5mmx 8.5mm x 5.0mm XSS ESET I
ot 1.0 (Typ)
AF durability 100,000 times assured ~ Notel
AF BhEm A 100,000 [HIEHELRRE  *1

Notel,*1 1time [B]=0.5scc ON — 0.5sec OFF

5-6. Parts list Ghidn U A 1)

Parts ¥/ Description B
Sensor 1/4type UXGA-CMOS sensor
T Y—
Lens barrel 3 pieces of plastic
VARV 3T T AF v
AF motor
AF E—& —
AF driver IC
AF k74,8 1c | AP
A passiveness part Capacitance 2125type 22uF/6.3V 2pcs
B a7 % 2125type 22uF/6.3V 2 f#
Connector B to B connector, AXK830145WG 30pin
axy g BtoB 2 x7 %, AXK830145WG 30pin
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5-7. Lens specification (L > AtH4F)

Items Specification Condition
HH fLhk &4t
Lens construction 3 pieces of aspherical plastic
L RHERK, FEIRE T 7 AF v 7 3 BiERk
1;) ;‘gsﬁﬁfl%zan“e 3.54mme5%
FF’}%mber F2.8+5%
Imaging angle of view H: 53.2°V: 41°,D:63.9°
REEA K:53.2°, Tii41°, %45:63.9° ©
TV distortion Less than +1.0% A)
TVFAA—ay +1.0%LL T
Focus range 3B)
7 = Al 10 em™eo AF BhfErs

[CONDITIONS  £&{t]

(A) When it takes a rectangle pattern (4:3). The height of the image center of the monitor screen(Y),
The difference with the height of the penumbra part( Ay)

43 OREFHGAZ— 2 RG LR, T=F—HEICRT 5EGTREOGEZ Y. BOHO®

FDEE Ay T HLEUTCEET D,
(Ay /1Y) x 100%
[CAUTIONS ¥#E
Monitor type
[CNapj R Output screen /718 i
* Cask type :Ay is negative value
RO, Ay lid“— (A T AYE
* Spool type : Ay is positive value
RBEHOR, Ayvide+(FT7 R)E

(B) When the best focus is adjusted by o© m of the distance of subject, and the lens is fixed.
PEARIEHE com CRA MBS MHEL, VU XEEE LSS,
Focus range is provided by 2.2m allowed destruction circle.
7oA AEEE, FFASEELAE  22um THEL TR £,
Maker of screw lock material for focus fixing :Three-bond, Part name:1401D
TA—HAEERARY R v JFIA—T—4 : AY =K K, &4 1 1401D
Looseness torque after fixing min : 0.05[N * m]
BEEZDWDH FVZ min: 0.05[N * m]
Pose difference is the focus range under side pose
BB, MEBWTOT x— I AFHAE 2 7,
At this time AF driver power supply current is 80mA (max)
Z OO AF BRENERIE, 80mA(max) &2V 9
(Ay/Y ) x100%
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(©) WEmALITMREL LTHASNDEATT, ERNOBRRHIT I A X2BRF S 5ET,
BB ORENEEICRRORINAATERAEZZREVE T,
Flo, ZUVTRROID 100° SLIGENT D Z & 2RV LET,
The taking a picture picture corner is an angle of field output as an image. Please
refer to the external angle incidence ray angle of the description in a product
externals chart of attached material when the window dawning size on the case side
is examined.

Moreover, I will recommend 100° or more to be shaded for the flare measures.

5-8. Camera performance (7 * 7 fERE(4E)
(DVDDP=DVDDS=+1.8V,AVDD=+2.8V,VMVDD=+3.3V, Ta=+25°C)

Ttems Specification
P -k
- Min. Typ. Max. BAQT %
Horizontal resolution: center
N 600 800
ARG E Pl TV (A)
Horizontal resolution: corner - 600 Lines AF BY{ERF
KRG - JEO
Minimum object illumination
o 15 Ix B
AR G R EE B)
Difference of field angle o
HAHFLA 8 7o ©
Corner shading 0 D)
IR 30 &
_ _ Operating at Ta=25C
AF rated stroke 0-150 m Ta=25CEIERF(E)K)
AF ER¥A br—7 Operating after Ta=60°C
0.130 - - mm o N
Ta=60°CEMELLEE (E)K)

AF starting current
Jyreinin 15 30 49 mA F)
AF stroke increment
AF A b u— 2 1843 2.5 - 55 um/mA (&)
AF pose difference
AF 8 >0 um )
Resistance between AF terminal 12.5 175 25 Q
AF s 1 F#EHT (20) (25°C) (+60°C)

(A) The limit resolution to take picture of TV resolution chart under the condition of the maximum indication
image size (1600x1200) and which can be reproduced on the monitor of the personal computer.(corner:
picture height is 70%)10cm~ of focus range is assured. In AF operation mode,

BRFREBR Y A Z(1,600%1,200) DM TRBETF ¥ — F&RBR L, XY arOE=F—ELTHHAT
& HMAMRGE, (BLL - B& 7 8IS THE)
A= N7 g —H ABEREE, 74— A 10cm~ol TIREEL £ 77,

(B) The illuminance to take picture of gray scale chart when a signal level in the center of the screen is a half
level under the condition of the maximum indication image size (1600x1200) and frame ratio is 5 fps,
AFE gain: 15dB.

BRFREEY A X(1,600x1,200), 7L —2AhL—} :5fps, AFE 7 A > : 15dB DEBTT L—R 7 —
NFr— b ERE L, Bl RIS B1E5 LS 1/2 &R DR O,

(C) Difference of optical shaft: Gradient of the optical shaft of the lens for central shaft of the censor chip.
Nt AV Y —F y FORLENCHT D L AN DOME X,
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(D)When taking picture by 3200K white viewer, ratio of center (64 x 64 pixel) and corner (90% of statue
height position/64 x 64) is half to half.(no correction).
3200K DARY A bE2—T ZHRELICEBZICL Y, Ful(64x64 BI3R) & AL F 9 FINLE/64x64 HEFR)
DR OE R,

(E) The direction of the lens drawing out was made the horizontal with ground, stroke is took at the time AF
control current is 80mA.

VR #E Y U5 T % i & KA L7 RRB(RE M & )12 CTLAF IR 80OmA RF CO X bu—7 &7 5,

(F) The direction of the lens drawing out was made the horizontal with ground, AF operating is took us the

starting control current.
L XY U J7 TR & Him & KSR L 7RRB(EM &)1 T, AF BIMEXBHG T S HlEERIE L 32,

(G) The direction of the lens drawing out was made the horizontal with ground, measure the AF control
current when stroke b at 50mA and stroke a at 75mA, then stroke increment AS =(a-b )/ ( 75mA —
50mA)

Lo Ay U5 A M & K L7 REEB(E R &I T, AF FlIERA 50mA BER ha—7 b,
TSmABER bo—7 aZfIEEL, A b —2#4 AS=(a-b)/(75mA — 50mA)L 9 5,

(H) Ground and the state made the horizontal are assumed to be an amount of the maximum posture
displacement when making it for the top and bottom with the direction of the lens drawing out as
transverse.

VXY B LF R A i &K LToREBE REEIm E)E LT, L TREIC LEGE ORERES
EpLEL T D, :

(I) The direction of the lens drawing out is assumed to be a difference between amount c of the stroke when an
impressed current increases and amount d of the stroke with the impressed current reduction with ground
with keeping to the horizontal.

Lo A0 i U J7 T & i & KA U72REB(BE M )T, FIMEREMNEO R ha—r&c &, H
IMEREERFL DA b —r&AdDELT D,

H—GZELELEOEEL L ’g
<
=
[ N T !
| & Y ;
' AS
ﬁ Yy
b |/ :
i AF control current

. 50 75
Bm 9B THE AF fil#H#IEFii(mA)

Regulated by 90% of the image height

(D)Ratio of the surrounding light (G)AF stroke increment
D)En &Lk ' (G)AF Abr—78857
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5-9. Others (% D1ift)
-Black defect
cEBEX (YA X 2x2pixel LLTF)
Black-defect-level (%) 40% or less
¥ R L~(%) 40 %LATF

-White defect
cHFAX

¥ AFHIEIC Lo THEHEIZENL RN &

Stain (A X : 2x2pixel ZHBXBHH D)
<3
Stain level 8 % or less
I 8 %ELT

Do not appear on the screen by the defect correction.
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5-10. Signal interface specification (§ 5 A ¥ —7 = — Afh)
5-10-1.Input clock timing (A1 7 vy 7 & A4 I/ 7)

The effective input clock to this module is CKI

REDV 2a—NV~DEHAT)Z7 vy 7%, CKITY,

Vi 4 Tic o
CKI
input clock T: T
ANivwvyr
(AVDD=2.8V, HVDD=1.8V/2.8V, DVDDP=DVDDS=1.8V, Ta=+25C)
Items Symbol Cof:,ltgon Unit Note
HH e & BT *
MIN MAX
Input clock frequency .
AF T v o F Tic 6 27 MHz
Input clock rise time Tr 5 ns 1,2
AN 7 vy 75 BV R 15 ns 1,3
Input clock fall time TF 5 ns 1,2
AR 7 vy 7 50T Y 15 ns 1,3
Input clock Duty o
AHZEvrDuty D 40 60 %

(1) Please input the shape of waves that the noise doesn't superimpose to the clock input buffer (CKI).
7ay I ANy 7 7 (CKOICIE ) A ADEE LRWEFBEATI LTI,

(2)  Using it by clock frequency <=27MHz.
7 a7 J@EE<=27TMHz THERT 2546

(3) Using it by clock frequency <=13.5MHz.
7wy 7 EiER<=13.5MHz CHEHT 554

5-10-2.PLL
Circuit of PLL
dividing frequency CLKIN Vo
N YT
1/1~1/7
PLL surrounding block

PLLEAT vy
(AVDD=2.8V, HVDD=1.8V/2.8V, DVDDP=DVDDS=1.8V, Ta=+25C)

Ttems Symbol Cof:lg:lon Unit | Note
HAE L MIN N NAX Br e

Input frequency range(CLKIN)
A8 3 Bk B (CLKIN) Ifreq 6 27 MHz
Output frequency range(VCO)
H 7 B i B (VCO) Ofreq 300 650 MHz
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5-10-3. RSTN

AHATEY 22— VIIPIHEECIB W TERR F LY RSINEERLETT,
RSTN is a reset input signal. (Low active) Uy PAIEBETT, LowT7 27T 47)
RSTN="H" : Usual operation & & B{E
RSTN="L” : Reset state U & v MIRKE

5-10-4. Camera module address (7 X 7€ = —N7 KL X)

The RSTN signal of this camera module is more necessary than that of the host in initial operation.

MITYPE Device

terminal address
H 1010000X
L 1100000X

X=0:Write, X=1:Read

5-10-5. AF motor driver address (AF F—4 — K7 A4 X7 KL X)

AF motor driver address
AFE—F—FIF7AN T RVXA
00011YYX
Yisrandom. Y L& X=0:Write,X=1:Read

5-10-6. In-output change (AH F781%: )

(1) Normal operation i ¥ BEIRFE
' After the reset is released, D0-D7, VS, HREF, and RCLK are determined by IOCTRL terminal and internal
register (address 05EFh [7] IOC)

DO-D7. VS. HREF, RCLK ® V& v MEREZOKREIX, IOCTRL T ENE LR Z
(7 KV R 0SEFR[7]110C) IZ&L > THRED £,

TOCTRL terminal
10C IOCTRL ¥&F
L H
0 (initial value) .
0 CHIHHE) output Hi-Z
1 Hi-Z output The above-mentioned terminals are

output terminals reason why the terminal IOCTRL ist L level after release of reset (DSP-CTRL~0: initial
value).
Y%y MERES (DSP-CTRL~0 : #I#if#) iX. IOCTRLM T3 L Vv Ch i, L Tid
HOdmF L2 £9,

(2)Reset,/standby state U & b /R & 31 0KHE
Atreset / standby state, DO-D7, VS, HREF, and RCLK are determined by IOCTRL terminal.
In this case, internal register (address 0SEFh [7] IOC) is initial value 0.
DO0-D7, VS, HREF, RCLK ® Ut v b /A ¥ A RERIX, IOCTRLMGFIZK > TIRED 9,
T ORE, WELYXZ (7 FL A 05SEFh[7]110C) X, FIHME O L7220 £,

TOCTRL terminal
10C IOCTRL #u 1

H

0 (initial value)

0 (HIHHE) L Hi-z
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5-10-7. Standby mode (R & /34 &— R)
There are four states in this camera module as following table.
ANATEV 2, FED 4 2ORERH Y EF,
Operating state Condition
EIRN & 14
Power OFF All power supplies are in the state of turning off.
R OFF 2 TOEIEN OFF DIREE,
Only power supply HVDD is in the state of turning on and RSTN=L.
BEIR HVDD D&% ON, 72, RSTN=L DIRHE,
When the camera system is not used, power consumption can be decreased by changing it in
Standby state this state.
AB A AATYAT LEER LRV GERIE AREBICEBSES Z L CHAEEN 2T
7N £
When returning, it is necessary to set the register again because all the register setting values
are initialized.
VIR ZREBRETHHLINETOT, BRIV ZOFREPSHETT,
All power supplies are turned on, and the soft standby register is set with RSTN=H.
S 2TOEN ON, RSTN=H T, Y7 bAZ A LU RZBPREESN T BIREE,
oft standby state . : . . . .
Y7 b RIUN Wheq retprnmg, the re—set‘tmg of the register is unnecessary beca-use'the feglster setting value
e is maintained when changing from the state of the s1‘gna1 processing in this state.
= {EHRIRIES DARBICED LA, LIRS REEIRR SR TOETOT,
BIRFFIC VDAY OBREEAETT,
All power supplies are turned on, and the soft standby register has been released in the state
Of RSTN=H.
Signal processing |2 TDERA ON, RSTN=H DIRFET, Y7 A Z /3, LI R EREFRINLTND
state IREE,
fEHn This state is input clock signals from the terminal CKI, completes the register setting, and
RHE outputs the image.
ZOREIL, CKISRFNO7 vy ZJEEPANEN, VIORERENTET L. EHigz
H 5 LT 5 IREE,
~ State of power supply OFF & OFF KA
1) Turn HVDD OFF =
VoD £ oFF | | JRSTN-Lew
1) RSTN=Low
2) HVDD % ON 1)Turn DVDDS,DVDDP ON
! 2)Turn AVDD ON
: 3)RSTN=High o - -
State of standby < " State of softstandby
A5 S R A ANDD OFF VT b= AF VAR
5 3)Turn DVDDP,DVDDS OFF A
1) Turan DVDDS,DVDDP ON
2) Turn AVDD ON 1)Clock input to CKI
1)RSTN=L 3) CKIINPUT CKIZZ vy AF
2)CKI=L 4) RSTN=High 2) Soft standby release
3)Turn AVDD OFF 5) S/og s}t\agzﬂ;y releisreﬁpp% 3;) éb?ﬁ}\P{J ﬁf[‘fﬁd ook
4)Turn DVDDP, p VA 153 : et the and cloc
DVDDS OFF 6) Set the PLL and clock D o andby registar set PLL BEUZ 0y 7O
PLL &U‘y 0y DOFRE 2) CKI=L RIE
7) Set each kind of parameter
EH/ST A —HRIE !
State of image signal output B {5 5-H 1k gk
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5-11. AC property (AC H5fk)

RCLK

VS

HREF

D0-D7

5-11-1.Digital output timing (7 4 ¥ Z VM F A I 7))

_\___7:[ HVDD/2 \ [

Tvsd

P

'
'
'
]
]
]

K EvDDA

Threfd <¢—»

Tdoutd

YHVDDR2

5 YHVDD/2

Digital parallel output timing

FAOENNT VAR IS

(AVDD=2.8V, HVDD=1.8V/2.8V, DVDDP=DVDDS$=1.8V, Ta=+25C)

Items Symbol Cog(cii;{c:ion Unit | Note

A s e v o o A IS
ﬁg ;;‘thp;uitgﬁ?ﬁy%me Threfd -5 5 ns 1,2
gg:g; ‘é‘j’t%“é‘gg%me Tdoutd 5 5 ns |12

(2) Address 7 KL 2R
Address 7 RV R
Address 7 KL X
Address 7 F L&
Address 7 F LA
Address 7 F VA

When HVDD=1.8V
Address 7 F LA
Address 7 FL- A

When HVDD=2.8V

05E4h
05E5h
05E6h
05E7h
05E8h
05ESh

(1) Output load capacitance t} /1B A& CL=15pF,

bit7-4="0000"

bit7-0="00010001"
bit7-0="01000011"
bit7-0="00110011"
bit7-0="00100001"
bit7-0=00110000"

0SEBh bitl-0 = “11” (RCLK=9mA)
0SEBh bit7-2 = “111111” (DO-D7=VS=HREF=4.5mA)

Address 7 F L2 05EBh bitl-0 = “01” (RCLK=10mA)
Address 7 F L2 05EBh bit7-2 = “010101” (DO-D7=VS=HREF=5mA)




LZOP39HA
SHARP

25

5-11-2. Cereal bus characteristic (3 U 7 /L /S 2 §#E)
[Input signal condition A JI{g5-5:fF]

Input rise/fall time, input noise level

ATISEEY /ST YRR, AS A Zv~v

(AVDD=2.8V, HVDD=1.8V/2.8V, DVDDP=DVDDS=1.8V, Ta=+25C)

AN A RE—27 LU(Low LULER)

Htems Symbol | Condition ZcfF | Unit | Note
A RE MIN MAX | Bfr | &
Input rise time .
AFISL kY i Tr 300 ns
Input fall time
ADISLF D B Tf 300 ns
Input noise peak level(High level)
AFJ A RE—7 L~UL(High L~y | Vv | 07HVDD v 1
Input noise peak level(Low level) Ve 0AHYDD N 1

(1) Please input the shape of waves that the noise doesn't superimpose though SCL and the
terminal though SDA have given hysteresis characteristics.

TEIV,

[Cereal bus characteristic ¥ U TV XZA & A I 7]

: Tic
ScL é:qT—i(E!'F:g_TiChis . _ | — -
SDA Iihf ) Il—sé % P—SgﬂTlhp >
(inpu) NN e
SDA Jogt - oy )
(output) — 1
| i
.DSP Cereal bus timing

DSPYUTFNNRRREAL I VT

SCL, SDA Mt FiZ b 2T U S 24 A2 - TWETHR, /A XDEELLRWEEEZ AL TL
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(AVDD=2.8V, HVDD=1.8V/2.8V. DVDDP=DVDDS=18V, Ta=+25C)
Items S)_/mbol Coff{i;jon Unit Npte
S CERN S -
-
o ol -
Eoédimie:fois—;?ﬁ S REER Tibs 600 ns
E:;f%é;;ﬁ;%%?;ﬁfg?j%ig;};;;;;“puﬂ Toal 10 160 ns 12
%‘}?ﬁﬁ;ﬁ%ﬁ:ﬁ;ﬁﬁ%muﬁ Toaz 10 160 | s 13
iet:p; u;e:oisﬁt‘*oﬁ ?311: 1}/1221 Srs 1 600 e
g?ffﬁj;;;s Tihp 2500 ns

(1) Output load capacitance CL=15pF.
HAARAE CL=15pF,

(2) Time transit from the state of Hi-Z output to Low output.
Hi-Z REE&> 5 Low Hi/PIRIBICER 2 £ TORFTY,

(3) Time transit from the state of Low output to Hi-Z output.
Low Hi77{REEA & Hi-Z REBITEB T 5 F TORM T,
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BREE—T A
5-12-1.Power ON sequence ZFEJK ON T —74 /&

5-12. Power supply sequence

S

.. —
......... e e e T S e S
0 sS4 =l
N ] RN I Iy RO EVH NN VR N S A I
- S S ¥ i 2. —
m¢4 2.m lllllllll ﬁlll'- . [ I R I A M'l- -
0 ), F 2 SE g
. - aly You - TE |8
i o B I e
E ., = F
=2 of e ol I S I b L
‘A*F..mnl —— ﬂm f~ B M
3] i < &g
Y o E
S O A Y, S L O O O W -
=R 8 O
5 LERE = -
= R T"1T"" rELE T J
B PR s -
=
i
m ]
n 2% 8 8 N - e A
a 3
2 a8 5 W £ g B <y Ky A Ad a z e
2 RA 5 5 § gf ww “ mm Z 2 5 § 48&
&

min

min




SHARP HORPHA *

6. Function guide (B§HET A F)
6-1. Automatic exposure control ( B Bz Hi 1)

The amount of the signal input to DSP is adjusted. The amount of the signal is adjusted by using an
electronic shutter or the AGC gain. To become a fixed amount of the signal, an electronic shutter and AGC
are controlled according to the illuminance.

DSP K AA SN B EFEOMEAE ZTVET, FEEOAEIIIE T vy F—KWAGC /A
EEALTIThHET, —EOEFRICRD LI, REZISCTETY Yy vy ¥ —& AGC il
HMLUET,

When data for the exposure control is calculated, the weight putting can be processed by the position of
the screen.

BHREAT — & 2EHT 5B, EEOMEI & Y EAHT A TTRETT,

Besides, it is possible to switch the speed of the shutter and the operation speed of the automatic control
of the AGC gain.

iz, v v X —EHEBIUCAGCT A O HEFIHOBEEELZEV BEX AENHEETT,

6-2. Automatic optical black level control (B &4 7"7 4 AT T v 7 L~ L)
The black level is adjusted by using the OB area of the sensor.
Y —0 OB EEEEA LT, BV VORMEHEZITVET,

6-3. Automatic white balance control (HEIHR TV A F/XT 2 A1)

It is a function to correct the white gap generated by the difference of the source of light. R, G, and B signal
value in the control window are multiplied, the multiplication coefficient calculated from the multiplication
result is multiplied, and the white balance is adjusted.

HROENC L > TRETDARO XV ZMIET DHETT, HlHY 1 FUYADR, G BEAE

EREEL. BEARIVEH UEREREERT CTRUA IRT U ADOPEEZITRVET,

6-4. Color suppression (FaHI/T)
It is a function to suppress the color noise and artificial color. The color noise and artificial color, etc. in a low
brightness part, a high luminance part, and the edge part are suppressed.
B A AR A EOIMEZIT S HEETT, BEERSCEEERS, =y VMa0a /A X, %
BREEMELET,

6-5. Gamma control (7 > < ff1E)
The gamma control can be put so that the characteristic in which the I/O characteristic of the camera module

is synthesized to the /O characteristic of the display device may become linear.
HATEY 2a— VO AMTIFFE L RRT A ZADO AR E G L T2 FER BB R 5 &
W, HU<wHEENTHI LR TEET,

6-6. Defect correct (54 1E)
This function interpolates a white defect/ black defect by a normal adjacent pixel of this color.
However, the wound that extends over two or more pixels cannot be corrected.
Algreix, BE/AEERAOERRBEY 7 A THBILET,
2L, RO eMTELRoTEIE, BEIETEERA,
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6-7. Shading correct (V= —F 1 ¥ 7 ff1E)
The shading generated in the corner part of the image can be corrected. Shading is caused by an optical
characteristic of the lens and scaling the micro lens.
O3 —F— WA CRET BV z—F A VT EMECTEET, V=T 4 VTRV ADRE
BHEERY, A 70y AR = Il THERIENET,

7 Camera module notes (¥ A 7€ ¥ 2 — A EEHIR)

7-1. Breakage of the package (/X v & — Y DREHE)
In order to avoid the breakage of the package, please take care of things as follows.
Ry lr—YOFEREH O, UTOZ EICERLTTE,

(1) CMOS image sensors installed in this camera module are the precise, optical parts.

Therefore,
BT AT ED 2 —NZHEHD CMOS A A —T i, BERFLLTT,
HNELT,

- Please do not drop the element while equipping, handling, and transporting .
FER, BROBOREROERT 2L, FFE2RLIRVEICERLTRFE,
-Please do not strike to the main body of the camera module.
AATED 2= VAKCEREEZEZIRNTTF S,
(2) Lens property will become defective if contusion, damage, breakage in the surface arised. following things
are not allowed.
VR B, B rEOBES, KEOOERELD L, FERR LRV ETOT, LTORRE
X, LBRWTTFEN,
+ Beating lens
VRl <,
- Abig impact that occurs the distortion to lens.
EHEET DRRRE REEE 525,
- The surface of the lens will be damaged by the cloth or cotton when they are turn to dry though it is soft at
the beginning
VAR EZT o720, Blof@nen 35,
- ZODPVHRVHETH - T, TNUWRHELEREBTHDL L, ZIPOREL, £0A%
ALTCUL U RERILZERHY ET

7-2. Static electricity (5 E&X)
At least the following static electricity measures are necessary for handling.
B BN L TR, RERUTO L S @ ERARPSLETT,
(1) Please ground the human body and apparatus to discharge static electricity when you handle the element.
Please use the resistance of safety first 1M level for the earth of the human body.
FFEBMOHOREL, AMEPEHBRELEM L, SFEREBEL TS,
W, AROEMIT, Z2F IMOQRBEOEENLTFE,
(2) Please maintain the part without terminal, and do not touch the terminal when you handle it by the
finger directly
EEE TR H O BEE. WFOENSZEE L. T3 flh 2RI L TR SN,
(3) Please do not rub the surface of the lens by the cloth that static electricity is generated easily.
HEKORBRELGWARET, VYAREEZTHRVTT I,
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(4) Please do not wash the surface of the lens with the garbage or tape that static electricity is generated
easily.
HEIDORELEWIIWMY T —7ET, VO AREELZEELLNTTIN,
(5) Please do not put it in the container which is electroconductive when preserving and moving .

RTFR:, BEIFRHNT, HEEAMEORBRIIANLTTEW,

7-3. Dust, stain (' X, 75{)

When there are dust or stain in the surface of the lens, it becomes an output defective characteristic and causes

defect.

VURRECAIRENRH D & HOFERRICR TV EORRIC -7 LET,

Please note that neither garbage nor dirt is put as much as possible.

TIRFENERDNIAAESIERVERIC, BEEZLTTFIV,

Please do not touch the surface of the lens by finger. But when dust or stain adhere to the surface of the lens,

the following methods are recommend.

VI AREITEFEMNRNTT IV, M, VO ARET I IRLHENRAHE LTICHEIE. Tiaok

EEBBDLET,

+ Please wipe dust that adheres to the surface of the lens off slowly and lightly with a clean cotton bud that
soaks a small amount of iso-propyl alcohol.
LY AREIFWEBENE, A Y e AT ha—VvEDPERGAER-FSREET, &<
Wo D EREWM-STTEN,

--- Frequently exchanging, and avoiding use one bud cleaning two or more elements

—- FRERIHBECATR L, —AOMBE CTREBORT 2L D T LITEHT TT EV,

7-4. Others (& D)

(1) Please do not touch the surface of lens after the peel of the protection sheet
VY ADRES— MEFH L%, VU AREITIIAN RV TT &N,

(2).Please do not apply strong light to the sensor. The color filter will discolor if strong light is applied for a
long time.

EFICEOWEEZ S TRNTTIN, REMBWEZETHENT—T 4 A EF—BBALET,

(3) Please do not add a mechanical impact to the sensor because lens is a kind of precise and optical parts.

T UIIREAFERSOLD, BREBEZ A LNE I LTRSS,

(4) Please note that impossible power such as stresses should not be added to the main body of the module
when camera module is equipped
HATHY 2 —VEBaEE T DR, TV 2~ VEREKICA U REOREE R AP 5720
LOTHEETE,

(5)There is a possibility of buying the material (lens and substrate) from two or more makers for securing
the production amount. Please get the contact ahead of time and make change under the performance is
confirmed. -
AEBEOHERD IO, IV X - ER)IT. BEA -T2 OHEATOIHEERH Y £3, %
REfERR O b, FANCER E ZARO £, EHRSETHEETOTI THRBENET,

(6) To the factory which has the experience to our production in the past, I will develop by my judgment.
WE, BAEAEERRDH Y T THA~E, SHOHBIC TRASETWeEE £,

(7) There is no problem in the lens performance though the color might attach to the surface of the lens
according to the hit condition of the lighting and it be observed.

BHAOHTZY EGICL o T, VY ARAITAROWTBIEINDZ BBV ETR, LXK
RICMEIT S S WERA,
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(8) Camera module fixation in set (cellular phone etc.)
Ty NNIEHBEFEE)TOI A TEY 2—/VEE
*Movable partial: lens side — substrate direction : Please do not put the weight on area (a).
RSO VA E-EER T - R @~ MEEZ T RNTTEN,
- AF unit heaven side (b), please do not put the weight (4.9N or more).
AF ==y MERED)~E, ME @INLLLE) 2T RVWTTFEW,
+Please do not put the weight to AF unit cover (e).
AF 2=y NI S—(e)~E, MEZETR2WVWTTE N,
*Please do not put the weight (5.88N or more) to AF unit side (d) (Part c is excluded).
AF =y MBAIE ) LR )~ ME (588N LLL) ZEITRVNTTE,
-Please do not put the weight (4.9N or more) to substrate sides (c) other than the holder bonding side.
R —HEEE LS O EMRE ()~ MEEIN B E)ZHIT RN TT S,
* Destruction weight for top side : 20N
MR (CRim) @ 20N
(9) In order to avoiding dust/foreign matters invade to lens, sprays or the suck of the wind like convection
which air circulates on the heaven side are not allowed.
I /BYOEAEH <, REWC CERBIHT S &5 =7 7 0 —S0ROK & i X
LT R VR, THEEEVET,
(10) Shading &Itk
The glass epoxy substrate is used for the base substrate of this camera module. Please confirm the
shading when equipping it in a real machine in your company.
WhHRATFED2a—VDR—ZERITIIT T AT REFVEREZEH L TOET, ERICHEDGAA
EEROEHEIC SN TIEHEIC TIRGRE T &0,
(11) Influence to external magnetic field SRR DR
This AF motor of camera module is the electrical deriver so can be easily affected by the external
magnetic field .As a result please consider there is no external magnetic field when you use it.
BHAZTEY 2a—ND AF E—F —id, BHEREHNOD, ABBRAOEZELZTET,
THERCHEZD E LTR, SMBBERTE L TIRE LS E VY,
(12) Maintenance condition PRE S
+ Please avoid keeping in the condition of high temperature and high humidity that exceeds the range of
the specification
I ZE 25 & 5 REELOEE T CORE T TT I,
+ Please do not execute the Bake processing for the lens performance securing.

L AMERERER D7D N— 7 BIERK LRV T TSN,

Areaa
I a

(b)

AF %iiF
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(13) notes of mechanism design

HHERRETIC B DR

« In case of fixing the camera module, fix it by surface not by point as the figure showed follows
HAZEY 2—NVEEETDHHE. TRARBSEZ A CTERETEETSLOICLT
Taw,

« Lens barrel moves when auto focusing, lens should not move out the top of module.

AFI TV ANV ARENNTS, REILVIMICHDI Z EEZH D XA,
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7-5. Reflection - Flare(7 5 L = 7 U7 #i5)
(1) Minimum limit angle of the reflection

7T VRIS DRI BERIF

Sensor
S Precision of camera module and window’s BemT
assemble should be considered otherwise. /
HRAFGED a—V & BEOLT Veover [

KEEICOWTIL, ‘1\\ V- 44.4° | sl

MIBEREEL & 5 BEVLET, N \
"\ \\ L1

2. 36mm
nlj)tfslgl?:e from module top

Y
g D: over'§6.0° :
N D-680° “m i to the standard position of view angle.
X, <
~N

-

4 L BV A RE~EA R
“Ié}mm(BJ

SEE Distance from module top to th

standard position of view angle.

Y 2 VKE A~ R IERE

Camera Window

Cabinet

% 200mem(H)
Distance from module top to the

standard position of view angle.

YA VRE~E A LN IREE

Sensor
BERT

V: under 100“/\ [

(2) Maximum limit angle of Flare

7 VT R IR ORI A B

$Precision of camera module and window’s

-assemble should be considered otherwise.
HATGEY 2 —)VEEEROMSIT
FEIZOWTHL,

BIEEREL & SBENLET,

Diﬁtéric from module top to the
standard position of view angle.
EY 2 - NVRE~ B B

1.3 oty
Distance from module top to the

standard position of view angle.
EY 2 VRE~E AR

Camera Window
) H:under lOOE
Cabinet H: 100" BLF

{37mmiH) Distance from module top to the
standard position of view angle.

£V o/ VRE~ B EHENT R
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(3) With or without shading board (Reference image by our evaluation)

EAREHY - L (BHAFHEIC K D2SEER

55 degree

ERREL
Without shading board

pya% . Reflected crowding

B HY
With shading board

Source of light

Shading board




SHARP LZ0OP39HA

35

7-6. Traceability b L—HEU F ¢
Mark label ~—27 5~

XX XX XX

Mx x x x

Markcode ~v—7 a2— R

E: Factorycode 777 pU—a—F
V:  Versioncode X—¥ =l a—F(AB, )

W Y ALl AL2 F A\
M AL9 AL10 ALll AL12
W: Assembly factory code. W=Fixed M: Month code A =2— K (1,2,3,-++,9,X,Y,Z)
M THa—F WEE AL9:  Right 4™ of wafer assembly lot No.
Y:  Year code (last 1 decade) BiE7Ey7Yry FNoHF4EH
Fa—F (BEET 1#7) AL10: Right 3" of wafer assembly lot No.
AL1: Left 1% of wafer assembly lot No. AiE7Er7Vay bk Nof 3EFH
APETEYZ7 Yy FhNoE 1 EH AL11: Right 2™ of wafer assembly lot No.
AL2: Left 2* of wafer assembly lot No. BT E7 Y ey b Nok 2%H
g7V ey b NoE 2%&H AL12: Right 1st of wafer assembly lot No.

AiE7EY 7Y ay b Nofi 1 %R
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7-7.FPC (FPC)
« FPC bending endurance (FPC BhiFTiif/A)

Bending point should be the slash area. Inside radius of bending point should be R0.5mm or more, and
bending times should be 3 or less.

P 0 BT EATIEARES & LET, T fiiFARIZ ROSmm L e LT M EFBUI 3 EIECE LE

7-8. Tray, Bag (b LA, EELR)
« Material of a tray ( b L-f OFE)
Polystyrene AU AF L

» Material of a conductive bag CEELEDHE)
Carbonblack H—R> T F7 v

7-9. Supplements(ffi /&)
-This product is Pb free.
gho U —iEhs
-This product doesn’t contain the chemical materials regulated by RoHS.
ABLELIE RoHS HHIMEZEATEY 8 A,
Lead and lead compound($h & € D{L&4), Cadmium and cadmium compound(H KX 7 A & ED{LEW),
Mercury and mercury compound(7K$R & % D{b& ), Hexavalent chromium compound(7Sffi 7 & ),

Poly-brominated biphenyl (PBB), Poly-brominated dipheny! ethers (PBDE)
- LZOP39HA is made in China.

LZOP39HA DAEEX, FETI,
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7-10. Figure of components external form (HRZERMmIMER)
AF driver IC (AF FZ A /N IC)

0.65
1.675 =
l‘——-——"m_"‘  SEATING
14565 | PLANE 3 2 1
BALL 1 /Q ) 936 _O O Q
IDENTIFIER ™| 1.750 %%
2D 000
1.630
Dty O O O
BALL PITCH
P VIEW 0.2 BOTTOM VIEW
(BALL SIDE DOWN) .23 (BALL SIDE UP)
020
Figure 27. 9-Ball Wafer Level Chip Scale Package [WLCSP]
(CB-9-1)
Dimensions shown in millimeters
GOW-CSP
- 7.85
| —
‘ |
|
|
|
|
43 .
o) ______’_,_____.__.._ —n
|
]
I
|
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8. Material (&#})

8-1. Product externals chart (841 )
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8-2. Packing specification chart (@"zié’dj% )
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8-3. Packing tray chart
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8-4. Reliability test ({5 fFMER)
Test item Test condition ;:;'p?:s
Z 2 %" = I Mz
ﬁ%rﬁ | ;ﬁtﬁﬁ?kﬁ: ?ﬁh%ﬁﬁ
High temperature preservation test o
—_y =] .
1 ORI Ta;+80°C,500h 11
Low temperature preservation test o
; - = 11
2 (IR TR Ta;-40°C,500h
3 Thermal shock test(temperature cycle) Ta;-40°C - 85°C. (30 minutes/per(vapor phase)) 15
BERAR (BREYA7) %304y (&48) ,200c
High temperature & humidity preservation test o
Jray . = -+ . 0, l 1
4 £ H e Ta;+60°C « 90%RH , 500h
5 Vibration test 10 ~55Hz, (Amplitude) #E 18 : 1.5mmX,Y,Z3 g
REIRE (Direction) 5TH]  (2h/per)% 2h
Ten times with 130g dummy load 1.5m x 6 (on
6 Drop test concrete) for each 5
% TR 130g ¥ I—AMMHE 1.5mx 6 m(E/7)-t k)
% 3 [E
Static electricity resisting pressure test MM (JESDZZ and AlISA  conforming) and
7 s i TS +200V 5 times 3
RITRLAL MM 5 (JESD22. Al15A ¥, £200V 5 [H
. Wrapping fall test igzren in the fall height and two angle one corner6 .
HegE R
BRETHR HETES80cm, 1 A28 6H 1A
Horizontal 0.73G+27 minute of random vibration
Wrapping vibration test examination 3~200Hz
9 | 4 ggﬁgm and vertical 1G+ 54 minute 8
- T v & NEERER 5~200Hz,
HEH 1G-54 47, KY-0.73G - 27 43
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T4 1 Z0PI9HAWSEC)

8-6. QC process chart (QC LEX])

CONFIDENTIAL]

Ver: 1.0
- TE7a- T8E w2aE T TEEERE T gmaaiyqX wEy— wEnE )
process flow process name item andard dust size tool check method factory
1 HINERA wafer raception |EX¥. ¥h, Rit 105159 BHREE visual check FEITRS
number of sheet,crackchip s10 yanja factory
2 YInfkiH wafer cleaning  |FEiBLYE’ cleaning recipe 10545 1Bl TS pm BURER develper machine
)~V green quality =10 RGBER
foreign material chack machine
3 BRERIERA U, R, AR 10 B AR Bvisual check
quantity,appearance,shelf
sensitive resign reception |¥%5& remains =10
4 33%—} laminate B5Y4HHTRE paste temperature 105K 534 ~4- faminate B 75 Bvisual check
5Y=~VEE green quafity 10 ZHiER
forsign material chsck machine
5 B exposure 7343 MABETI79 alliament precise chack 10818 B2 exposure machine
9~V green quality st RBBES
foreign material check machina
§ REHMLFHL peel protec{FF{I7—IE dry air pressure 105159 7pLFHLER
<10 fitm pesl machine
7 TRIRIHRA developar racd B, SEFKIR quantity,shalf 10515
<10
8 B developer R{ELVYE daveloper recips 1081 42148 develper machine
BRI, HARMLIKR <10 RHBRER
developer,pure water fiiter exchange foreign material check machine
. S8 v chec SR i of st i - NR—
<10 check 1 fine in cross
= shape at wafer surface
448 width of ine BEAE microscops \?:f'ﬂ?:ff polts at
10 REZUTE-F N HE. SR quantity.appearanc 10548 B R SBvisual chack
Tid glass reception <10
i IR UF RS ESLYE, ¥~V EEcleaning recipe, graen quality 101"
cleaning before fid bond =10
2 WP KON RTEE BELVL(INE R Einspaction recipe(wafer surfaca chec 108159 FHREES BRUE: 277
check before lid bond 9)-EE, 07k -9 BGreen,padmark statement <10 {appearance check machine ~ |check precise:all chip
13 O Y7hA U lid bond 7-MAE tool temperatre 108154 REER thermomater
REYRHIEE paste load <10 G &t load machine
Y-V green quality ZHEBES
foreign material check machine
. - B 9INERYPAGH (b
L Creckanertvend (SRS 1 g o rosns10 SR wire L
surface
15 IR U BT 91=Y%~7" graen oven 10818 $17UYE’ cure racipe
cure after lid bond =10
16 PEV:E 4. AL 797" name,quantity,chip statement. 1085 B #5 Bvisual check
wafar shipment =10 2B temperature
17 TNBA wafer reception | &R . AR, F77 K &name.quantity.chip statement ——— OvhSERRE $-Takaya
each lot sampling inspection
18 HERARE 1% Afftnare,quantity tooooptsy  [BAMETIAmET EHER G icoscope. [ TSR
substrate reception check <10000 {(x15f5) Oy FIRRRE
each lat sampling inspection
13 LAY dicing HAKIIBR, T7—, CO2ER 100005168 S 44— dicer
pure water resistanceair.co2pressure <10000
20 S ARUE die bond 4 F B, HZEEE die bond position,vacuum pressure 100001179 5 i % — die bond
£10000
21 S AR F2T die bond cur{ B, BifH temperature time 10000815 A—72 oven
<10000
2 T4%—KK virebond  |output T - 10000515 74— — vire bond
10000
23 TL—HKAFBE wire bond T4 —HURIRES wire bond statement. 1000051 RiFE M Wmicroscope OobEHREE
<10000 each lot sampling inspection
% E— LK mould 2. Bftemperature time 100005173 =—/LF8 mould machine "
10000
2 E—E¥a7 mould cure | FE, Bfltemperature.ime 100005173 4~F2 oven
<10000
% REF-TRAT 100005179 R5{11E8 paste machine
paste the protectivs flm <10000
a Y8 cutting EUER EYAE—F aumber of rotation.speed 1000051 EATI—
£10000 dicing saw
28 UVERST UV iradiation UVELRBUV imadiation 10000LLRY UVES%E
(5'459°7=7) dicing tape <10000 UV iradiation equipment.
2 1% packing & quantity 100005153 -
10000
0 1% shipment
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-~y e A 2/2
CONFIDENTIAL
T—UEREEE
- o = FEIZYAX BEAE EETH
No. o 8% HEAR item Green qu:::d o dust sive method factory
an cspA 5. Aftname quantity 1000514 BumyUFLBum  |~—— ASES LS
quantity confirm camera module
@ UYIRHTAVES UV inadation condition 10005171 UVERRE
N equippmentUV irradiation
33 CSPE R 5193 appearance 10005194 CSPES 423 CSP mover
FLZE b9k vacuum pinset
u FPCREA. B R USAN 2y % H Bname,quantity regist/plating statef 100051 S0umBFSS0um  |REFARE microscope 2—}—T—5PD confirm data from[maker
H5R. S19 shapeappearance ayFERREE
35 R— %25 (CSP) 21, Sihtemperatureime 1000818 BumTS250m [A—T> oven sampling inspection in eaq
3 [k B quantity 10000513 -
7 R~ (FPG) B, Fiffltenperature.ime 10000545 A—Toven o o
er
kL] FPCH MR HIBHRES print statement 10000518 | BV soldering printer machine
3 SRR 24, 18, 5P part name,positiondirection 10,000E159 %4244 loading machine
4 yoa— i), 3&, $LERB, directionfoatsolderstatement 10000514 1)20—4F reflow fumace 2 HRE check all
BETOAT74IL temperature profile
4 RERE 28118, 3t ERAS installation position.solder statement 10000H1A B microscope 2% Fcheck all
X2EE X-ray check 2Btk Fcheck all
42 RaL% & quantity 100001153 -
Q 2AhgE 4438 B appearance check 10000518 BN microscope DobSEREE sec
- - 4567 1-ME)
sampling inspection in each| camera module
4 SMTZY—2» 5HRappearance 10000514 BRES(FER)
dust removaKhandwork)
45 7oA =248 2K, HIER lniment statementresign 1000514 224518 cintment machine
45 7¥—24 AL B, 2BEtemperature.time 1,000EL8 A —Foven
4% FPC5 8 EEH pressure 100005159 4 equipment
41 CSPRSE R LEE installation position 100014 —
48 ERBERF—THMNL SHRAREE apperance statement 1,000EL P8
43 CSPyY—=uy RPBRERE foreign material removal statement 10005153 | SHFEE microscope
% LURBA 8. A 54 #name quanttyapperance 100081048 RUBMErroscope | HTTCIRE
OB RRRE
sampling inspection in each
ot _
51 EETET @4 R, 190, AFfitnamequantityapperance AF property | 10005480 KU mcroscope. o7 T SRR
nvhBERRE
52 LY XHBaER HUAHE tvist 1.000804 -—— sampling inspection in each lot
5 AF2=9MER HEEEATR resign tiniment 100014P8 it 5~ P4 R holder loading machine
53 Fa7 BiFE, BEE time temperature 10001453 S0umE TS50 m A —Toven
54 AFRTRE AFIRTARES AF terminal statement 1000085153 i X Fmagnifying ghass 2R Tcheck all
85 AFRTFHBEHT HHAFIHRE solder temperature 10,0001 FETT(FHER)
56 AFRFBITITRE 8 {§1HRES solder statement 10,0001 X fmagnifying glass 2B iRF check all
57 EiESa 2R, BISE liniment statement.resign 1000515 227512 ointment machine
58 EAEERARE BEHREE Eniment statemen 100K RIEBMM microscops 2T check all
59 £a7 5. B B time temperature 10005178 A—Toven
60 27X BE{HRAS pasts statement 10000514
61 AL ZHIN [E1#% 5. 5 Elnumber of rotation.direction 10000513 & equipment
62 TH—-hRRE AL —Hrs R, I~ h BB initial sequence.focus adjust 10,0005L8
S2RE spot inspection
63 L2 XEE 275358, F{LE5 liniment range.hardening time 100005153 [ TAARN Y~ dspenser
DI —Y A ERED. FRE ; I e
o BRRENF) nitial seauenceimare confirmsesolution 1000051 EI2—TAS al
23 & 2 Friew module tester
85 RFLASH (B3, 75181 number of rotationdirection 100008158 [ £ & equipment
LY~ R, VORE. BRED. . ey = P
66 RREE(I0) nitial sequence.micro cheekimaze comfim 100005179 T2 TARE all
B2 ¥iblack scratchspot module tester
67 ARRE ¥—9, L XL VR E Bmadcscrateh at the top of Tens barrel 10000514 REBREA microscope 2% check all
R ¥, $2TFEIE Bohip terminal confirmation
8 Vo XRET TR Rif4RA3 paste statement 10000514
69 2t RS, X packing statementnumber 10,0004
. BRRE, HIBE, BRRE I
o diERIER (mating ohéckappearance checkeacking statement 1000051 TIA—LTAS Ry RE
module tester sampling inspection
ki i 100008154
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8-7. Appearance inspection standard (S Bk A EL 1)

The appearance inspection item and standard are described as follows.

PAITT, SMERETER - BRELZCE L ET,

For about the item which descried here will be judged quality if they have no influence to the property and
reliability of the parts, and the new items raised though no description here should be judged after discussion.

CZICRBORVEBIZOWTIE, fHE - FEECEEORVWEHETIHRAERMLHEL, TR
DIRWHTHEE BRE LGS, BEHHo LREBLET,

Still, for about part FPC please confirm the attached paper "FPC substrate appearance common

specifications for mass production”.

W, FPCEIC D& FE LTIk, BIHK“BERM FPC A BRI E LR 7230,

BB, By MUALXEREL 56, HEHRO LS LET,

Classification Drawing Judge standard
S X FIEHEYE
[A¥5]
+ Top barrel of inside three mountain attainment scratch
is defect.

NUAKEOP 3 L7105 % X1ETRR,

+ Screw lock adhesive which is inside
xvny Z7ETER. A2 EEERET 5,

» Foreign material, stain which is over ¢ 0.2mm is taken
as failed product.
LV AREEY., BRIL, ¢02mm 282550
HTRR,

+Foreign material, scratch in lens which is impossible to
judge in imaging inspection is taken as failed one.
BRETIZY I LT SRV L AREY),
F AFARMET D,

Focus adjust jig injection part [B )
Lens appearance F SEys B A + Neglect the screw lock adhesive.
L ZSMBL A : Top center of barrel(inside of | VR y7#HHEL, FHEET D,
shade) » About barrel deformation, height of deformed resign
23 LU BT U ER GEE G ER PR higher than stopper is taken as failed product.

B:S ding of the & sideof | 7Y V/vﬂﬁﬁﬁéfob\fti\Eﬁébf:ﬁﬂ‘é?‘%éﬁiz k
Shadel)lrroun ing of the top(outside o R BB DILRE L4 5.

Run e | [CH
. - * Neglect scratch.
C : stopper A b v /3—Ef *XIIAB LTS
D:cap F¥ v 7Hf « Neglect the screw lock adhesive.

< :,\ :between the shade and center line | kw7 HIMEIT. RS+ 5,

area in which focus adjust [D 8]
jiginjected. - Neglect the scratch and dent if there are below
BBt S F HEBIBERBAID | ihe clearance
PR Y 7 SIBAEE X IO X - TR &
5,
Dcrack (D Length 1=0.15mm failed product
AT driver 7797 RE12015mm TRE
(AD5821) _ ® Length 1=0.15mm failed product
AR K54 @defective & 12015mmiIRE

N




SHARP

LZ0P39HA

45

Mark label
v —7 )0

Label
VA%

No sign in set position is also taken as the
failed product.
REGETCHREERB ORHIR S TRV
DIEIRE,

product which is cracked, leaked or peeled
is also taken as failed product.

HAV, =V IHETCHRREATRERY, ~T LV
TWNWAHDEFARE

Label paste position
T JVRE D T ALE
range as follows

TGN

(F7I70777 72PN
(107007018

The paste position should not be out of the
set range.

BEHEA»OITABERNT &,






