CONFIDENTIAL
SONY

Signal Processing LS| for Single CCD Color Camera

CXD4127GG

Description

The CXDMZTEE is a signal processing L3I for Ye, Cy, Mg and G single CCD color cameras.

In addition to basic camera signal processing functions, it includes 2DNR, an AE/AWE detaction circuit, a sync
signal generation circuit and an external sync circuit, etc,

This chip realizes basic camera control funchions such as AE/AWE with an intemal RISC-CPU.

Applications
+ [ndugtrial CCD cameras [Surveillance/FAlimage input cameras)
+ Multimedia CCD cameras (Teleconferencing/personal computer cameras)

F
Features

# Generates sync signals for the single CCD camara
* Luminance signal processing
+ Chroma signal processing

# Supports NTSC/PAL systems
# Supports S10H system, TE0H system and 960H system CCD image sensor
# Analog video output pin

+ ¥IC compasite, ¥/C separala (Built-in 12-bit DvA converter)

# Y OrCh digital oufput pin
+ Conforms to ITU-R BT.656

# Supports external sync functions
+ Line-locked funciion {Built-in phase comparatar)
# Buill-in AESAWEB/AF deteclor

# Black contral functions with an intarnal RISC-CPU
« AR AWR! YT CLAMPY SG/ dynamic defect detection and compensation/ static defect detection and
compensation’ HLC
# Peripheral IC contral function
« CHXDABIEGEGE
+ EEPROM

# Zenial communication function (2-mode selectian)
+ Microcomputer communication/start-stop synchronaus system communication (RS-232C)

# Mimor inversion function

# Molion detaction function

# Moise reduckion

# Gradation conversion

# D30 menu multi-language supported

Effio

= "Effio’ s a wademark of Sony Comporation. The "Effio” is a signal processor chip from Sony employing processing modes
that deliver high resalulion, high 5™ ratio and excellend color reproduction

Sony reservas the fght 1o change products and Speciications withaul priar nodice. This informalion doss nol cofvey any license

by any Implication or otherwise under any patenis or other iight. Application circuils shown, if any, ara typical examples illusirating

the oparation of the davices. Sony cannot assume responsibility for any problams arising out of tha usa of thase circuits.
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=

Package

97-pin plastic LFBGA (Bmm = 8mm, 0.65mm pitch)

-
Applicable CCD Image Sensors

# 510H color CCDs {Type 1/3, 1/4, NTSC/PAL)
# 780H colar CCDs (Type 1/3, 1/4, NTSC/PAL)
# 080H calor CCDs (Type 1/3, NTSC/PAL)

|

Supported Related LS|

+ TG/AFE: CXD4B16GG
# EEPROM: Renezas Technology Corp. R1EXZ25064

F

Absolute Maximum Ratings

¢ Supply voltage DYoo DWes —0.5 10 +2.0 W
VDE DVes - 0.5t +4.5 W
ADVD ADVS - 0.5t0+4.5 v
AVD AVS -0 5to +45 W
+ [nput valtage Wi DVes =03 to VDE + 0.3 W
« Cutput valtage L] DVWss — 0.3 to VDE + 0.3 )
+ Operaling temperature Topr =20 1o +75 C
+ Storage temparature Tstg —55 1o +125 C
+ Allowable power dissipation Fo 400 my
Recommended Operating Conditions
+ Supply voltage CVoo 1112 1.3 W
YDE, ADVD 30Ww36 W
AVD 30036 W
+ Operating temperature Tapr =201 +75 C
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Motes on Handling

Use Restrictions

# Thie Praducts are intendad for incarparation into such general electranic equipment as general CCTY
surveillance, image input cameras, FA camaras, Bleconferencing cameras and parsonal compuler camaras
in accordance with the terms and conditions set forth in this zpecifications book and othervise notified by
sany from time o time.

# You should not use the Products for crifical applications, as car use products, which may pose a life- or
injury-threatening risk or are highly likely to cause significant propery damage in the event of failure of the
Products, In addition, you should not use the Products in weapon or military equipment,

# Sany disclaims and doas nol assume any liability and damages arising aul of misuse, impropar usa,
madification, use of tha Products for the above-mentioned critical applications, weapan and military
equipment, or any deviation from the requirements set forth in this specifications book.

Design for Safety

# Sony iz making continuous efforts to further improve the quality and reliability of the Products; however,
failure of a certain percentage of the Products is inevitable. Therefore, you should take sufficient care to
ensure the safe design of vour products such as component redundancy, anti-conflagration features, and
features to prevent misoperation in order to aveid accidents resulting in injury or death, fire or other social
damage as a result of such failure,

Other Applicable Terms and Conditions

# The terms and conditions in the Sony additional specifications, which will be made available to you when

vou arder the Products, shall also be applicable to your use of the Products as well as to this specifications
hoak,

Y¥ou should review those terms and conditions when you consider purchasing andlor using the Products.
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Pin Configuration
(Top View)
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Pin Description
Fin .
Symbal No [ Description IO type
ADD B2 I Extemnal A/D signal input [Input] cmos
AD1 C1 I Extermnal A/D signal input [Input] cmos
ADZ c2 I Extermnal A/D signal input [Input] cmos
AD3 b1 I Extermnal A/D signal input [Input] cmos
ADd b2 I Extemnal A/D signal input [Input] cmos
ADS E1 | External A/D signal input [Input] emos
ADBE E2 I External A/D signal input [Input] cmos
ADY F1 I Extermnal A/D signal input [Input] cmos
ADBE Fz | External A/D signal input [Input] emos
ADS LEY | External A/D signal input [Input] emos
ADAD G2 | External A/D signal input [Input] emos
AD11 H2 | External A/D signal input [Input] emos
CAMSCK B3 O | Serial clock for peripheral 1C communication | [Dutput] 4mé
Sarial data input for peripheral 1C .
CAMSI Ad | cormemunieation [Input] schmitt
Serial data output for peripheral 1C )
CAMSD AZ O AN oy [3-siate] 4ma
. [Crutput] 2mA, 4md
CAMCSAFE &3 0 | AFE chip selact zrlectabis *!
CAMGSEEPROM | B4 | O | EEPROM chip select [Qutput] ZmA, dmA
selectable ™!
EXSCK a7 | Sernal c:lqch fa:nr extermal microcomputer [Inuut]_sc:hmil‘t. Built-im pull-
communication up resistor
EXS] AR | Senal data inputUJART receive data input for | [Inpuf] schmitt, built-in pull-
external microcomputer communication up resistor
EXS0 BE o 1!Em-lz-n.r-ﬂ data u..lllput.'UAFET receive dal:r-J DIlJtput [3-state] 4mA
extarnal microcamputer communication
EXCS A5 | Chip EE'|E-I:| I‘:|:|r external microcomputer [ll‘lpul]lEﬂhI‘nIHI built-in pull-
communication up resistor
BUSY signal for external microcomputer
EXBUSY BS o il -y [Cutput] 4mA
External micracomputer communication, Inout built-i -
SIFSEL D11| 1 | UART communication selectable it o
[0: External microcomputar, 1: JART) P e
TGCK H1 I sensor drive clock input [Input] schmitt
Horizantal syne signal output far timing [Cutput] 2mA, 4dma
TGHD 12 C generator selectable *!
Vertical sync signal output far timing [Cutput] 2mA, 4mA
TGVD J . generator selectable ™!
AFECK B1 | © |Outputelack to axtamal AFE [3-state] 2mA, 4mA
selectable ™!
KRST K7 | System reset [Inpui] schmitt
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Pin

Symbol M.

fim] Dascription 110 type

[1F2] 2mA, 4mA zelectable,
cmas, built-in pull-up
resistor”!

Part AHorizontal syne skgnal output [Vl 2mA, -Im.f'- s_-eled‘able.
(HD for axtarnal AFD) ™2 cmos, built-in pull-up
rasistor”!
(1] 2mA, 4ma selectable,
cmas, buili-in pull-up
resistor’!

[IF2] 2mA, 4mA seleciable,
PA3Z L4 W2 | Port A VALIDFLD cmas, builll-in pull-up
resistar”!

[1K23] 2mA, 4mA seleciable,
PAd4 LS 2| Part A cmas, built-in pull-up
resistor”!

[1/2]) Z2mA, 4ma seleclable,
FAS K5 WO | Part A cmas, built-in pull-up
resistor”!

[1K2] ZmA, 4mA zelectable,

FAG LG 2 | Port A cmas, built-in pull-up
resistor”!

[ 2mA, 4mA selectable,

PAT K& MO | Port A cmas, built-in pull-up

rasistor”!

[/ Z2maA, 4mA seleciable,
PEQ A8 /0 | Port B/Digital out/Extermal AFD data output cmas, buili-in pull-up
resistor’!

[I/2] 2maA, 4mA selectable,
PE1 ES WD | Part BDigital out'Extemal AFD data autput cmas, built=in pull-up
resistor”!

[1KD] 2mA, 4mA seleclable,
PBE2 A0 2 | Port BDigital cut/External AFD data oufput cmas, built-in pull-up
reskstor”!

[1K3] 2mA, 4mA selectable,
PB3 B9 W0 | Paort BDigital out'Extemal AFD data output cmas, built-in pull-up
resistor”!

[1/2] Z2m&, 4mA selectable,

FE4 A1 | 1 | Port B/Digital cut/Extermnal AFD data oulput cmas, buili-in pull-up
resistor”!

[1F] 2mA, 4mA selectable,

PES B10 /2 | Port B/Digital out/Extemal AFD data output cmas, buill-in pull-up

resistor”!

[/ 2mA, 4mA seleciable,
PE&G B11 | M2 | Port B/Digital out/External AFD data aultput cmas, built-in pull-up
resistor’!

[1/2] 2méA, 4mA selectable,
cmas, buill-in built-in
pull-up resistor
resistor”

Port AMVartical syne signal output

PAD K2 | kO (HD for external AFD, VD for external sync) ™

FA1 K3 O

Part A /SYHNC signal output {3YRC for videao

PAZ K& | 10 | ohar

PE7 C10 | W2 | Port B/Digital out/External AFD data output

Phaze comparison output for VPLL (analag

PCOMP1 K10 Q0 side)

Charge Pump (ZmA)
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Symbal E:: [ Description "0 typa
PCOMPZ | K11| O | Mo connection
VRI . L10 . I Extarnal synec signal input I[_!En;:'su;lfm Bwilt-in pull-up
IREFY . J10 | o Reference current selting (for YDAZ) [Cutput] Analog
VREFY 'H11 | | | Referance voltage setting [Input] Analog
v [mio] o [(umnence shrm e | ouput Anag
VEY J11 2| Capacitor connection for luminance (for YDAC) | [Cutput] Analeg
IREFC G11 o Reference current setting (for COAL) [Cutput] Analeg
ol Fi1 2 | Chroma signal {current) output (for COAC) [Cutput] Analog
VEE Fi0 2 | Capacitor connection for chroma {for CODAC) | [Qutput] Analog
EVRD E10 o Mechanical iris EVRD output [Cutput] Analeg
EVRE1 E11 o Mechanical iris EVRE1 output [Cutput] Analeg
DCKD c11 o Digital out clock/External AFD clock output [Cutput] Analeg
DK Le | DCK oscillator input [Inpuf] cmos
ECKOSCI LY I ECK oscillator input
Discillator
ECKOSCO KB D ECK oscillator output
s [ o | 1 [ et donaten i | P
PLLCK L3 I PLL clock input [Input] cmos
D4

D5 |

' E4 |
Voo " F4 | PWR Digital power supply (1.2V) Core power supply

| B4 |

“Ha |

5 |

ES

VDE ' F5 | PWR | Digital VO power supply (3.3V) /D power supply

| G5 |
ANVD % PWR | DAC analog power supply [3.3WV) "D power supply
ADVD % PWR | DAC digital power supply [3.3V) 0D power supply
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Symbal

Fin

Daszcription

O type

=5

H&

GND

Digital GND

Digital GND

AVS

=10

GMD

DAC analog GND

Analog GND

ADVS

(33
010

GMD

DAG digital GND

Digital GND

U Qutput drive capability can be selected by parameter setting. For details, see the application nofe,
‘2 Arbitrary function can be selscted by register setting. For details, see the application note,
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Electrical Characteristics

DC Characteristics (within the recommended operating range)

. Measurement . .
Item Symbod Pin conditions Min. Typ. | Max. | Unit
Digital 12 supply voltage YVDE VDE, ADVD — 3 3.3 3.6 v
Analog supply valtage AND ANVD —_— 3 33 16 W
Digital supply voltage DVon | DVoo — 1.1 1.2 1.3 W
ik o VDE « o VDE + v
3.3V CMOS ot st 0.7 0.3
input CMOS input VDE 1
ViL — 0.3 — 0.3 W
Input . l
vaitage Wi+ — VO — YRR v
3.3V Schmitt I
"]
input Vi Schrmitt input o 0.3 o UEE 3 Y
Vis Ve = — | o3| — | v
VDE - '
3.3V CMOS Vor | CMOS output | loH = —2ZmA 0.4 - = v
output (2ma)! .
Clulput "u"l!'.lL |i.1L = Em.ﬁ. _— —_— Dd "u"
voltage WOE —
3.3V CMOS Vor | cMOS output | lon = —4mA 0.4 - - v
autput [drmd)"!
Yoo loL = 4mA — — 0.4 v
VIMN =
Normal input pin | 1 D\== or VOE =10 —_— 10 LA
Input . :
With pull-u CMOS input™!
laakage mmtf;r P I g inpput_l VIN = DVes 240 | — — | wa
currant
With pull-down |, VIN = VDE — | = | 240 | uA
resistor
Tri-zstate output VIN =
pin {when high loz —10 — 10 Tr.
Cutput impedance) DV or VDE
lzakage : CROS output™
cu[rent Wﬂ:l‘l pl.l||-up
resistor {when loa. VIN = DVss —240) — — T
high impedance)
"I For the applicable ping, see the "I/ type” in Pin Description.
'O Capacitance
[tem Symbal Fin rdin. Twp. MMax. Uit
Input pin capacitance CKMOS input™
Cutput pin capacitance M Schmitt input™ s s & pF
|10 pin capacitance CMOS output™
Dutput pin capacitance CCAM | CAMSCK, CAMED s s 11 pF

*I' For the applicable pins, see the “I'D ype” in Pin Description. However, CAMSCK and CAMSD are
excluded.
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AN I N | AL
SONY CXDA127GG

AC Characteristics

+ AD pin

reck \ — { N

Th1 |

SO S X

{within the recommended operating range)

Item Symbaol Pin name kin. Typ. Max. | Unit

Input selup timea Taul 126 — — ns
. AD[11:0)

Input hold time Thi i — —_ ns

* VALIDFLD pin
Sharad with PA[3] pin, this is daefined as PA[Z] pin spacificatian,

S / \

L T o2 Tha

. |

o
VALIDFLD %

(within the recommended operating range)

Item Symbal Pin namea Bin, Typ. Max. nil

Input satup time Tsu2 12.6 = | — | ns
VALIDFLD (PA[3]) . . .

Input hold fime Thz 0 —_ —_ ns

+« TGHD, TGVD pins

TGCK \ !
Tpdl, 2
I
TGHDO, TGVD *

(within the recommendad operating range, TGHD, TGVD load capacitance = 15.5pF)

Item Symbal Pin name kin. Tvp. Max. | Unit
Tpd1 TGHD 1 —_ 176 ne
Cutput delay time
Tpd2 TGVD 1 — 176 s

-11 -
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« AFD pin

Sharad with PE pin, this is defined as PB pin spacification.
In addition, shared with DCKD pin, CAMCKD iz defined as DCKD pin specification.

L ]

T el ™ 1 F Nk

CXDA127GGE

—

Tpda |

CAMCKD *
[

AFD{7:0]

X

(within the recommended operating range, DCKD, PB[7.0] load capacitance = 14.5pF)

Item Symbal Pin name kin. Typ. Max. | Unit
Cutput dalay time Tpd3 AFD[F0] (PB[F-O]) 5 — 356 ns
+ Digital Qut pin
Sharad with PE pin, this is defined as PE pin spacification.
LK { H& /
T4 i
|=
Dilggital Ot [7:0] %
(within the recommended operating range, DCKOD, PB[7:0] load capacitance = 15.5pF)
Item Symbal Pin nama Bin. Typ. Max. | Unit
Cutput dalay time Tpdd Digital Qut (PB[7:0]) | 10.8 — | 168 . ns

* CAMSCHK pin

CAMECK, CAMCSAFE, CAMCSEEPROM, CAMSEI and CAMSD pins are signals for perfarming serial
communication with the peripheral 1Cs.

CAMSCH

The Thw

(within the recommendead oparating range, CAMSCK load capacitance = 28pF)

Item Symbal Pin name kin. Typ. Max. | Unit
Cutpul pulse width (High period) Thw1 131 — 260 ns
Cutput pulse width (Low periad) Tl CAMSCK 131 — 260 ns
Fraquency Fsck 1920 | — | 3814 | MHz

-1Z -
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+ CAMCSAFE pin

CARMOCSAFE i

Tipl5 B Tpds

oo /"

(within the recommended opearating range, CAMSCK load capacitance = 289pF,
CAMCSAFE load capacitance = 15.5pF)

Item Symbal Pin name Min. Typ. Max. | Unit

Falling edge of CAMCSAFE fo
falling edge of CAMSCK

Rizing edge of CAMSCK to
rizing edge of CAMCSAFE

Tpds 252 50 — —_ s
CAMCSAFE
TpdE 115,04 — — s

+* CAMCSEEPROM pin

CAMCSEEPHROM

Tpud? TRdd
CAMECHK J \

(within the recommended operating range, CAMSCK load capacitance = 28pF,
CAMCSEEPROM load capacitance = 15.5pF)

Item Symbaol Pin name Min. Typ. Max. | Unit
Falling edge of CAMCSEEPROM
ta falling edge of CAMSCK Tod? LaEm| — — | ™
Rising edge of CAMSCK ta risi CAMCSEEPROM
iging EO te rising o o
edge of CAMCSEEPROM Tpd8 IS b
+« CAMSI pin
CAMSECHK b /‘/ b
| Teud Tha |
e
CAMSI % %
(within the recommendsd operating range)
Item Symbal Pin name Min. Typ. Max. | Unit
Input salup tima Teu3 26.2 | — | = | s
CAMSI ! | !
Input hald time Th3 0 _ _ ns

-13-



AALAIN T TN L e
CXDMZTEE

—

Tpdd

SONY
« CAMSO pin
CAMSCK
CAMED

(within the recommended operating range, CAMSCEK, CAMSO load capacitance = 28pF)

Item Symbaol Pin name Min. Typ. Max. | Unit
Cutput delay time Tpds CAMSO =11.01 —_ 10.61 ns
+« EXSCK pin
EXSCK, EXSIl, EXCS, EXS0 and EXBLUSY pins are input signals to communicate with external
microcomputer.
ExXECK /‘/ \T\
Thwe Thivi2 N
T =1
(within the recommendsd operating range)
Item Symbal Pin name Min. Typ. Max. | Unit
Cutput pulse width (High period Thw2 TEB — — s
el i EXSCK
Dutput pulse width (Low period) Tiw2 76 —_ — ns
+ EX5I pin
EXSCK b /‘/ b
| Tsus |
b
(within the recommended operating range)
Item Symbal Pin name Min, Typ. Pax Linit
Input setup time Tsud i — — s
EXSI
Input hald time Th4 85.03 —_ — ns

_14-
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+ EXCS pin

EXCS @
Taus " Tha

/"

(within the recommended operating range)

Item Symbal Pin name Kin. Typ. fax. | Unit
Falling edge of EXCS o
falling edge of EXSCK b B = | = |-
— EXCS
Rising edge of EXSCK to ThS 78.6 . = e

rising edge of EXCS

+ EXS0 pin

EXSCH / %
Tpdio K
I
EXS0 k

(within the recommended operating range, EXS0Q load capacitance = 20.5pF)

Item Symbal Pin name Kin. Typ. Max. | Unit
Cutput delay time TpdiDd | EXSD 57.85 — 13215 | ns

+ EXBUSY pin

[= =
EXBUSY /j/

{within the recommended operating range, EXBUSY load capacitance = 20.5pF )

Item Symbal Pin name Min. Typ. Max. | Unit
Cutput delay time Tpd11 EXBUSY 5444 —_ 14122 | ns

-15-



SONY

S Yt | WY V' Em ] W ¥
CXDMZTEE

+ HD, VD and SYNC pins
(HD, VD =ignals for external AFD and external sync/SYNC =signal for video servo)

I li=

HD and VD signals for external AFD and external sync, and SYMC zignal for video servo can be output

from the HD, VI and SYMC pins by changing parameier setting.
Shared with PA[2:0] pin, this is defined as PA[2:0] pin specification.
In addition, shared with DCKO pin, CAMCEQ is defined as DCKO pin specification,

CAMCHD HH /!
Tpd12, 13,14 g
I
H,
WO,

SYNC

(within the recommended operating range, DCKD and PA[Z:0] load capacitance = 14.5pF)

Item Symbal Pin name Min. Typ. Max. | Unit
Tpdi2 | HD (PAJ2:0]) 10 — 456 ns
Gutput dalay time Tpd13 | vD (PA[Z:0]) 10 | — | 456 | ns
Tpdid | SYNC (PA[2:0]) 10 — 456 ns
+ AFVALID pin
Sharad with PA[2:0] pin, this is defined as PA[2:0] pin specification.
In addition, shared with DCKO pin, CAMCEQ is defined as DCKO pin specification,
CAMCKO H& /!
- Tpdi5 2l
™ -
AFVALID
(within the recommended operating range, DCKO load capacitance = 14 .5pF,
PA[Z:0] load capacitance = 20.5pF)
Item Symbaol Pin name Min. Typ. Max. | Unit
Cutput delay time Tpd1s | AFVALID (PAJ2:0]) 3 —_ 50.5 ns
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DETAIL X

PACKAGE STRUCTURE

SONY CODE
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