SONY

CXD2450R

Timing Generator for Progressive Scan CCD Image Sensor

Description

The CXD2450R is a timing generator IC which
generates the timing pulses for performing progressive
scan readout for digital still camera and personal
computer image input applications using the
ICX098AK CCD image sensor.

This chip has a built-in vertical driver.

Features

 Base oscillation frequency 36.81MHz (2340fH)

» Monitoring readout allowed

* High-speed/low-speed electronic shutter function

* Horizontal driver for CCD image sensor

« Vertical driver for CCD image sensor

« Signal processor IC system clock generation
1170fH, 780fH

« Vertical/horizontal sync (SSG) timing generation

Applications
« Digital still cameras

» Personal computer image input

Structure
Silicon gate CMOS IC
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48 pin LQFP (Plastic)

Absolute Maximum Ratings

 Supply voltage Vob  Vss—-0.5t0 +7.0 \%
\Y VL-0.5t0+26.0 Y
VH VL-0.5t0+26.0 Y
Vi VL-0.5t0+26.0 Y
* Input voltage Vi Vss—-05toVop+05 V
» Output voltage Vo Vss—-05toVbo+05 V
* Operating temperature
Topr —20to +75 °C
* Storage temperature
Tstg —55 to +150 °C
Recommended Operating Conditions
 Supply voltage
Voba, Voob, Vooc, Vood 3.0 to 3.6 V
VM 0.0 Y
VH 14510 15.5 Y,
Vi -5.0t0-6.0 Y
 Operating temperature
Topr —20to +75 °C

Applicable CCD Image Sensors
ICX098AK (1/4" CCD)

DGroups of pins enclosed in the figure indicate sections for which power supply separation is possible.

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Block Diagram
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Pin Description

Pin

No. Symbol I/0 Description
1 3MCK I Internal main clock. (2340fH)
2 Vssl — GND
3 WEN © I\Sﬂt((a)g]?:gn\tﬂrlgltzg;nslig?é using the serial interface data.
4 D o Vertical direction I_ine idgntification _pul_se output.
Stop control possible using the serial interface data.
5 TEST I IC test pin; normally fixed to GND. (With pull-down resistor)
6 Vopl — | 3.3V power supply. (Power supply for common logic block)
7| XCLPOB | O | G 0T possibie uaing the seral interace data
8 Vbp2 — | 3.3V power supply. (Power supply for RG)
9 RG O CCD reset gate pulse output. (780fH)
10 | Vss2 — GND
11 | Vss3 — GND
12 | H1 O CCD horizontal register clock output. (780fH)
13 | H2 O CCD horizontal register clock output. (780fH)
14 | Vop3 — | 3.3V power supply. (Power supply for H1/H2)
15 | XCLPDM 0] CCD dummy signal clamp pulse output.
16 | Vop4 — | 3.3V power supply. (Power supply for CDS system)
17 | XSHP 0] CCD precharge level sample-and-hold pulse output. (780fH)
18 | XSHD 0] CCD data level sample-and-hold pulse output. (780fH)
19 | XRS O Sample-and-hold pulse output for analog/digital conversion phase alignment. (780f+)
20 | Vss4 — GND
21 | PBLK 0] Pulse output for horizontal and vertical blanking interval pulse cleaning.
22 | vk | o | Horont drecton o cenucton e ot
25 |k | o | Syerdokouut o dgnel processn € (170
24 | Vobp5 — | 3.3V power supply. (Power supply for common logic block)
o5 | RST | Internal _system reset input. High: Normal status, Low: Reset status
Always input one reset pulse after power-on.
26 | Vbp6 — | 3.3V power supply. (Power supply for common logic block)
27 | SSI I Serial interface data input for internal mode settings.
28 | SSK I Serial interface clock input for internal mode settings.
29 | SEN I Serial interface strobe input for internal mode settings.
30 | EBCKSM | CHKSUM enable. (With pull-down resistor)

High: Sum check invalid, Low: Sum check valid
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Pin Symbol I/O Description
No.
31 | FRO © \S/tec:gctinlrft)rlglcpsolggﬂlg L:Jtsllritg the serial interface data.
32 | HRO © gg;)zggaatl:;yggszli%?: IuZ?r;[gliae serial interface data.
33 | HRI I Horizontal sync signal input.
34 | FRI I Vertical sync signal input.
35 | cLD 0 Clock output for an_alog/digit_al conv_ersion _IC. (780fH)_ _
Phase adjustment in 60° units possible using the serial interface data.
36 | Vss5 — | GND
Control input used to stop drive pulse generation for CCD image sensor,
37 | DSGAT I sample-and-hold IC and analog/digital conversion IC. High:Normal status,Low:Stop status
Controlled pulse can be changed using the serial interface data.
38 | MCK 0] System clock output for signal processor IC. (780fH)
39 | VM — | GND (GND for vertical driver)
40 | Vi1 0] CCD vertical register clock output. (Binary output)
41 | V3 0] CCD vertical register clock output. (Binary output)
42 | V2a 0] CCD vertical register clock output. (Ternary output)
43 | VH — | 15.0V system power supply. (Power supply for vertical driver)
44 | V2b 0] CCD vertical register clock output. (Ternary output)
45 | VSUB 0] CCD electronic shutter pulse output.
46 | VL — | =5.5V system power supply. (Power supply for vertical driver)
47 | OSCO O Inverter output for oscillation.
48 | OSCI I Inverter input for oscillation.
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Electrical Characteristics

DC Characteristics

(Within the recommended operating conditions)

Item Pins Symbol Conditions Min. Typ. Max. | Unit
Supply voltage 1 | Vbp2 Voba 3.0 3.3 3.6 \
Supply voltage 2 | Vbbp3 Vbbb 3.0 3.3 3.6 \%
Supply voltage 3 | Vb4 Vbbc 3.0 3.3 3.6 \
Supply voltage 4 | Vobl, Vbb5, Voo6 | Vopod 3.0 3.3 3.6 V
Supply voltage 5 | VH VH 145 15.0 155 \%
Supply voltage 6 | VM VM — 0.0 — V
Supply voltage 7 | VL VL -6.0 -55 -5.0 \

RST, DSGAT, VIH1 0.8Vopod \Y;
Input voltage 171 | SSI, SSK, SEN,
FRI, HRI Vil 0.2Vood | V
0, VIH2 0.8Vood V
EBCKSM
Input voltage 2 ViLz 0.2vood | V
V 0.7Vobod vV
Input voltage 32| TEST hs oo
ViL3 0.3Vood | V
V Feed current where lod = -3.3mA |Vopa — 0.8 V
Output voltage 1 | RG ot _ i o
VoL1 Pull-in current where loL = 2.4mA 0.4 V
V Feed current where loH =-10.4mA -0. \Y
Output voltage 2 | H1, H2 onz . i Voob—038
VoL2 Pull-in current where loL = 7.2mA 0.4 V
XSHP, XSHD, Vons | Feed current where lon =-3.3mA [Vooc —0.8 \V,
Output voltage 3 | XRS, PBLK,
XCLPDM VouLs | Pull-in current where loL = 2.4mA 0.4 V
VoHs4 | Feed current where lon =-10.4mA |Vood —0.8 \Vi
Output voltage 4 B/EBACK’ MCK, :
c Vous | Pull-in current where loL = 7.2mA 0.4 v
Vons | Feed current where lon = -3.3mA |Vood —0.8 \Y/
Output voltage 5 | 1/2MCK :
Vous | Pull-in current where loL = 2.4mA 0.4 \%
Vone | Feed current where lod =-2.4mA |Vobpd — 0.8 Vv
Output voltage 6 i/(VCEINPOB' ID, :
Vois | Pull-in current where loL = 4.8mA 0.4 \Y
VonH7 | Feed current where lod =-3.6mA |Vood — 0.8 Vv
Output voltage 7 | FRO, HRO :
VoL7 | Pull-in current where loL = 7.2mA 0.4 \Y
Vons | Feed current where lon = -4.0mA |VH—-0.25 \Y/
Output voltage 8 | VSUB :
Vois | Pull-in current where loL = 5.4mA VL+0.25| V
Vowme | Feed current where lov = -5.0mA |VM —0.25 Vv
Output voltage 9 | V1, V3 :
VoLre | Pull-in current where lot = 10.0mA VL+0.25 V
VoH1o | Feed current where lon = -7.2mA |VH —0.25 \Y/
Vowmio1| Pull-in current where lom = 5.0mA VM +0.25| V
Output voltage V2a, V2b
10 Vowmi1o2| Feed current where low =-5.0mA VM —0.25 \Y/
VoLio | Pull-in current where lot = 10.0mA VL +0.25 V

0 These input pins do not have protective diodes on the internal power supply side.

2 These input pins have internal pull-down resistors.

(3 The above table indicates the condition for 3.3V drive of low voltage drive blocks.
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Inverter I/O Characteristics for Oscillation (Within the recommended operating conditions)
Iltem Pins Symbol Conditions Min. Typ. Max. | Unit

Logical Vth OSCI LVth Vbbd/2 Y,

VIH 0.7Vood \%
Input voltage OSClI

ViL 0.3Vood| V

Von Feed current where Vood/2 Vv

loH = —-6.0mA
Output voltage 0SCO — "
ull-in current where

VoL loL = 6.0mA Vbpd/2 \%
Feedback resistor | OSCI, OSCO | RFB | ViNn = Vbbd or Vss 500k 2M 5M Q
Oscillation 0SCl, 0SCO | f 20 50 | MHz
frequency

Inverter Input Characteristics for Base Oscillation Clock Duty Adjustment
(Within the recommended operating conditions)

Item Pins Symbol Conditions Min. Typ. Max. | Unit
Logical Vth LVth Vobd/2 \%
VIH 0.7Vood \%
Input voltage 3MCK ViL 0.3Vood | V
Input amplification VIN fmax 50MHz sine wave 0.3 Vp-p

[ Input voltage is the input voltage characteristics for direct input from an external source. Input amplification
is the input amplification characteristics in the case of input through capacitor.

Switching Characteristics (VH =15.0V, VM = GND, VL = -5.5V)
Item Symbol Conditions Min. Typ. Max. | Unit
TTLM VL to VM — 150 300 ns
Rise time TTMH VM to VH — 150 300 ns
TTLH VL to VH — 50 100 ns
TTML VM to VL — 100 200 ns
Fall time TTHM VH to VM — 150 300 ns
TTHL VH to VL — 50 100 ns
VCLH — — 1.0 Vv
Output noise VCLL — — 1.0 v
voltage VCMH — — 1.0 %
VCML — — 1.0 Vv

[ The MOS structure of this IC has a low tolerance for static electricity, so full care should be given for
measures to prevent electrostatic discharge.

2 For noise and latch-up countermeasures, be sure to connect a by-pass capacitor (0.1uF or more) between
each power supply pin (VH, VL) and GND.
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Switching Waveforms

VH
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Measurement Circuit

Serial interface data

@
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R1: 68W C1l: 450pF C4: 30pF
R2: 15W C2: 2200pF C5: 100pF
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AC Characteristics

1) AC characteristics between the serial interface clocks

0.8VDDd/

SS| O.ZVDDd\

#f

I

0.8Vbpd
SsK /

tsl thl

\( 0.2Vobd

SEN 0.2Vood
P ts3 N v

SEN r i /

ts2

0.8Vbpd

th2

>

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
ts1 SSI setup time, activated by the rising edge of SSK 20 ns
thl SSI hold time, activated by the rising edge of SSK 20 ns
ts2 SSK setup time, activated by the rising edge of SEN 20 ns
th2 SSK hold time, activated by the rising edge of SEN 20 ns
ts3 SEN setup time, activated by the rising edge of SSK 20 ns

2) Serial interface clock internal loading characteristics

Example: During recording drive mode

v DD

Enlarged view

HRI

0.2Vood /

/)

/)

V2a \ /

ts4 th4

0.8Vobpd
SEN / \ 0.2vood

Note) Be sure to maintain a constantly high SEN logic level near the falling edge of HRI immediately before
the readout period.

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
ts4 SEN setup time, activated by the falling edge of HRI 0 ns
th4 SEN hold time, activated by the falling edge of HRI 0 ns
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3) Serial interface clock output variation characteristics

Normally, the serial interface data is loaded to the CXD2450R at the timing shown in 2) above. However, one
exception to this is when the data such as SSGSEL and STB is loaded to the CXD2450R and controlled at the
rising edge of SEN. For STB, see control data to STB in "Description of Operation”.

0.8Vbpd +
SEN
Output signal
tpdPULSE
(Within the recommended operating conditions)
Symbol Definition Min. Typ. Max. | Unit
tpdPULSE | Output signal delay, activated by the rising edge of SEN 5 100 ns
4) RST loading characteristics
0.8Vood
RST 0.2VDDd\v >
twl
(Within the recommended operating conditions)
Symbol Definition Min. Typ. Max. | Unit
twl RST pulse width 35 ns

5) Phase discrimination characteristics using FRI and HRI input

When the HRI logic level is low tpd1 after When the HRI logic level is high tpd1 after
the falling edge of FRI the falling edge of FRI

FRI 0.2Vpbd 3( FRI 0.2Vobd \

=

HRI \ fPdl / HRI <_ltpd1 \
The field is discriminated as an | ODD field| . The field is discriminated as an | EVEN field| .

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit

tpdl | Field discrimination clock phase, activated by the falling edge of FRI | 1100 1300 | ns
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6) FRI and HRI loading characteristics

FRI, HRI 0.2Vood

—+ 0.2Vppd

MCK

ts5 T ths
0.8Vbpd

MCK load capacitance = 10pF

(Within the recommended operating conditions)

Symbol Definition Miin. Typ. Min. | Unit
ts5 FRI and HRI setup time, activated by the rising edge of MCK 10 ns
ths FRI and HRI hold time, activated by the rising edge of MCK 0 ns

7) Output timing characteristics using DSGAT
DSGAT 0.2Vood Y
H1, H2, RG, XSHP, XSHD, XRS,
PBLK, XCLPDM, XCLPOB, CLD 3. 0.2Vood
L [PDSGAT

However, V2a, V2b and VSUB are fixed to the voltage level applied to the VH pin, and V1 and V3 are fixed to

the voltage level applied to the VM pin.

H1 and H2 load capacitance = 100pF, RG load capacitance = 20pF,
XSHP, XSHD, XRS, PBLK, XCLPDM, XCLPOB and CLD load capacitance = 10pF
(Within the recommended operating conditions)

Symbol

Definition

Miin. Typ. Min. | Unit

tpDSGAT | Time until the above outputs go low after the fall of DSGAT

100 ns

8) Output variation characteristics

MCK

0.8Vppd /*

WEN, ID

WEN and ID load capacitance = 10pF

tpd2

(Within the recommended operating conditions)

Symbol

Definition

Miin. Typ. Min. | Unit

tpd2 Time until the above outputs change after the rise of MCK

20 40 ns
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9) H1 and RG waveform characteristics

0.9Vppb 0.9Vobb
H1
0.1Vbbb H1 tfH1 0.1Vbpb
e
0.9Vppa 0.9Vppa
0.1Vbpa 0.1Vbpa
trRG | | | | tIRG

Voob = 3.3V, Topr = 25°C, H1 and H2 load capacitance = 100pF, RG load capacitance = 20pF

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
trH1 H1 rise time 10 ns
tiH1 H1 fall time 10 ns
trRG | RG rise time 3 ns
tfRG | RG fall time 3 ns

10) I/O pin capacitance (Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
CiN Input pin capacitance 9 pF
Cout | Output pin capacitance 11 pF
Cio I/O pin capacitance 11 pF
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Description of Operation

Pulses output from the CXD2450R are controlled by the RST and DSGAT pins and by the serial interface data
shown below. The details of control by the serial interface data and a description of operation are as follows.

I
SSI |00‘01| 02‘O3|04‘ 05|06‘ 07|08‘ 09| 10‘ 11‘ . ‘58‘ 59‘60‘ 61|62‘ 63|64‘ 65| 66‘67| 68‘69| 70‘7l|
P

The CXD2450R basically loads and reflects the serial interface data sent in the above format in the readout
portion at the falling edge of HRI. Here, readout portion specifies the horizontal interval during which V2a and
V2b take the ternary level.

There are two types of serial interface data: drive control data and phase adjustment data. Hereafter, these
data are distinguished by referring to the former as control data and the latter as adjustment data.

An example of the initialization data for the CXD2450R control data is shown below. This data is based on the
Application Circuit Block Diagram, so care should be taken as there are some differences from the RST pin
initialization data. Concretely, the internal SSG operates, the XCLPOB and ID pulses are generated, and the
3/2MCK pulse is stopped. This data shows the values when the EBCKSM pin is low and to
CHKSUM is valid.

MSB LSB
D71 D70 D69 D68 D67 D66 D65 D64 D63 D62 D61 D60 D59 D58 D57 D56
1 0 1 0 1 1 0 1 0 0 0 0 0 0 1 0
MSB LSB
D55 D54 D53 D52 D51 D50 D49 D48 D47 D46 D45 D44 D43 D42 D41 D40
1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
MSB LSB
D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MSB LSB
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 D11 D10 D09 DO08
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MSB LSB
DO7 D06 D05 D04 D03 D02 D01 DO0OO
1 0 0 0 0 0 0 1

The adjustment data does not normally need to be set. However, when adjustment is difficult due to the
system configuration or for other reasons, the data considered most appropriate at that time should be set as
the initialization data.
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Control Data

Data Symbol Function Data=0 Data=1 When a reset
D00

to | CHIP Chip switching See to CHIP. All 0
D07
D08

to | CTGRY Category switching See to CTGRY. All 0
D15
D16 . . See [D16] to

to | SMD Electronic shutter mode setting . AllO
D17 Electronic shutter mode.
D18 . L

o | ShutERM Electronic shutter vertical interval See to AllO

setting Electronic shutter mode.

D25
D26 . . .

o | ShutHD Electronic shutter horizontal interval See to All O

setting Electronic shutter mode.

D35
D36

to _ — — — All O
D47
D48 | EXPOSE Recording exposure setting switching OFF ON 0
D49

to _ — — — All O
D50
D51 | PSMT Drive mode switching Monitoring Recording 0
D52 | SSGSEL Internal SSG operation switching OFF ON 0
D53 | WENSEL WEN pulse operation switching ON OFF 0
D54 | CLPSEL XCLPOB pulse operation switching OFF ON 0
D55 | IDSEL ID pulse operation switching OFF ON 0
D56 | HMCKSEL 1/2MCK pulse operation switching OFF ON 0
D57 | TMCKSEL 3/2MCK pulse operation switching ON OFF 0
D58 | HMCKREV | 1/2MCK pulse reset polarity switching | Positive polarity | Negative polarity 0
D59 | TMCKREV | 3/2MCK pulse reset polarity switching | Negative polarity | Positive polarity 0
D60

to | DSG Pulse generation control See to DSG table. All O
D61
D62

to |STB IC pin status control See to STB table. All 0
D63
D64

to | CHKSUM Check sum bit See to CHKSUM. All 0
D71

—14 -
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Detailed Description of Each Data

to P07 ]|CHIP

The serial interface data is loaded to the CXD2450R when and are 1. However, this assumes that
either the EBCKSM pin is low and to CHKSUM is satisfied or the EBCKSM pin is high.

MSB LSB
D07 D06 DO5 D04 D03 D02 D01 D00

1 0 0 0 0 0 0 1 Loading to the CXD2450R

Function

Note that when SEN is shared with other ICs and identification is performed using CHIP-ID, the CXD2450R
data must be positioned immediately before the load timing, that is to say at the very end.

to D15|CTGRY

Of the data provided to the CXD2450R by the serial interface, the CXD2450R loads and subsequent
data to the control data register side when is 0, and to the adjustment data register side when is 1.
However, this assumes that the CXD2450R is selected by CHIP and that either the EBCKSM pin is low and
to CHKSUM is satisfied or the EBCKSM pin is high.

MSB LSB
D15 Di4 D13 D12 D11 D10 D09 D08

0 0 0 0 0 0 0 0 | Loading to the control data register side

Function

0 0 0 0 0 0 0 1 | Loading to the adjustment data register side

Note that the CXD2450R cannot apply both categories simultaneously during the same vertical interval. Also,
care should be taken as the data is overwritten even if the same category is applied.

to P35| Electronic shutter mode

The CXD2450R's electronic shutter mode can be switched as follows by SMD to . Handling of the
data from to differs according to the mode, and is explained in detail below.

D17 D16 Description of operation
0 VSUB stopped mode
0 1 High-speed/low-speed shutter mode
1 1 HTSG control mode

The electronic shutter data is expressed as shown in the table below using Shut.HD as an example.

MSB LSB
D35 D34| D33 D32 D31 D30 | D29 D28 D27 D26
0 1 1 1 0 0 0 0 1 1

1 C 3 —» Shut.HD is expressed as [1C3h|.

—
—
—

[VSUB stopped mode]
During this mode, the data from to is invalid. The shutter speed is 1/60 s during monitoring drive
mode, and 1/30 s during recording drive mode.
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[High-speed/low-speed shutter mode]
During this mode, the data has the following meanings.

Symbol Data Description
Shut.FRM to Shutter speed data (number of vertical intervals) specification
Shut.HD to Shutter speed data (number of horizontal intervals) specification

The CXD2450R does not distinguish between the high-speed shutter and low-speed shutter modes. The
interval during which Shut.FRM and Shut.HD are specified together is the shutter speed. At this time,
Shut.FRM controls the ternary level output at V2a and V2b, and Shut.HD controls the VSUB output.
Concretely, when specifying high-speed shutter, Shut.FRM is set to 00h. (See the figure.) During low-speed
shutter, or in other words when Shut.FRM is set to 01h or higher, the serial interface data is not loaded until
this interval is finished.

However, care should be taken as the vertical interval indicated here is set in 1/60s units when the drive mode
is monitoring drive mode and 1/30s units during recording mode. For monitoring drive mode, care should be
taken as the Shut.HD value has an offset. This is so that the CXD2450R can obtain basically the same
exposure time for the same Shut.HD value during high-speed shutter independent of the drive mode.

Formula for calculating the electronic shutter speed: [Shut.FRM/Shut.HD] (unit: us)

Monitoring drive mode:
T = Shut.FRML.668341L0* + {(20Ch — Shut.HD)[780 + 447} [(81.5(1.0-3 (000h < Shut.HD < 20Ch)

e i i i i

. |HH%HHHHHHHH||HH|HHHHHHHH|HHH|H|HHHHH|HHHH|HHHHH||HHHHHh|HHHH|HHHH
Shut.HD-106h Shut.FRM
NS 11 T A
SMD 01 X 01 \ 01
00h X 01h \ 00h
1A6h X 1DDh \ 1A6h

WEN _ﬂ H H H

During monitoring drive mode/low-speed shutter mode

Recording drive mode:
T = Shut.FRM[B.3366710* + {(20Ch — Shut.HD)[780 + 447} (B1.5[1.0-3 (000h < Shut.HD < 20Ch)

U i i
Ve T

Shut.HD Shut.FRM

B 1T I

WE

FR

|:'><"><"><'

01 X 01

o1h X 00h

1DDh X 14en

[

During recording drive mode/low-speed shutter mode

z

— 16—



SONY CXD2450R

Electronic shutter speed table [Shut.FRM/Shut.HD]

Shut.FRM| Shut.HD | Shutter speed (s) | Calculation results (s) | Shut.FRM| Shut.HD | Shutter speed (s) | Calculation results (s)
00h 20Ch 1/27000 1/27450 00h 107hH 1/60 1/60
00h 20Bh 1/10000 1/10000 01h 20Ch 1/60L2 1/60
00h 20%h 1/4500 1/4403 01h 1D8h 1/50L2 1/50
00h 205h 1/2000 1/2077 02h 20Ch 1/30C2 1/30
00h 1FDh 1/1000 1/1010 07h 18Bh 1/802 1/8
00h 1EDh 1/500 1/498 09h 109h 1/6L2 1/6
00h 1CEh 1/250 1/251 00h 0D2h 1/50L8 1/50
00h 18Fh 1/125 1/125 00h 083h 1/40L8 1/40
00h 16Fh 1/100 1/100 00h 000h 1/30L8 1/30

0 One vSuB pulse is generated for odd fields and two for even fields.
(2 These are the settings during monitoring drive mode.
(3 These are the settings during recording drive mode.

Note) Input prohibited data:

Monitoring drive mode 000h|to

Recording drive mode and monitoring drive mode |20Dh| to | 3FFh

[HTSG control mode]

During this mode, the data from to is invalid.

The ternary level outputs at V2a and V2b are controlled, and the shutter speed is the value obtained by adding
the shutter speed specified in the preceding vertical interval to the vertical period during which V2a and V2b
are stopped as shown in the figure.

vsus [ A

SMD 01 \ 11 X 01

During HTSG control mode

- 17 —



SONY CXD2450R

EXPOSE
0: No operation
1: VSUB for recording exposure is generated.

This control specification is such that one VSUB pulse is always generated during the horizontal interval
immediately following the readout portion even if the electronic shutter speed is set to 1/60s (SMD = 00). This
mode is closely related to PSMT, so see regarding the control.

PSMT

0: Driving is controlled in accordance with monitoring drive mode under the assumption that the vertical/
horizontal sync signals are input.

1: Driving is controlled in accordance with recording drive mode under the assumption that the vertical/
horizontal sync signals are input.

See the timing charts for the vertical/horizontal sync signals in accordance with each mode.

Note that when switching from monitoring drive to recording drive mode, the pixels decimated thus far must be
cleaned.

Concretely, this operation is supported by generating VSUB, but the CXD2450R facilitates this control by
using EXPOSE. (See the figure.)

R i i i

V2a

VSUB m
LN

Exposure time I/II_I/II_I/I ” I_I/I

SMD 00 )( 00 )( 00 )( 00

0 X 1 X 0 X 0

0 )( 0 )( 1 )( 0
Mode Monitoring | Monitoring | Recording [ Monitoring

Image of switching from monitoring drive mode to recording drive mode

SSGSEL
0: Internal SSG functions are stopped.
1: Internal SSG functions operate, and FRO and HRO are generated.

When generation is stopped, these pulses are fixed low.
WENSEL
0: WEN is generated.

1: WEN generation is stopped.

When generation is stopped, operation is the same as for SSGSEL.
_18 —
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CLPSEL
0: XCPOB generation is stopped.
1: XCPOB is generated.

When generation is stopped, operation is the same as for SSGSEL.

IDSEL
0: ID generation is stopped.
1: ID is generated.

When generation is stopped, operation is the same as for SSGSEL.

HMCKSEL
0: 1/2MCK generation is stopped.
1: 1/2MCK is generated.

When generation is stopped, operation is the same as for SSGSEL.

TMCKSEL
0: 3/2MCK is generated.
1: 3/2MCK generation is stopped.

When generation is stopped, operation is the same as for SSGSEL.

HMCKREV
0: 1/2MCK reset when positive polarity.
1: 1/2MCK reset when negative polarity.

HMCKREV
0: 3/2MCK reset when negative polarity.
1: 3/2MCK reset when positive polarity.

[D60] to [D61] DSG

The CXD2450R can apply stop control to the CCD pulses and pulses for the sample-and-hold and
analog/digital conversion ICs by setting the DSGAT pin low. Conversely, when the DSGAT pin is set high, the
controlled pulses can be switched as follows using the serial interface data.

D61 D60 Operating mode
0 0 No control performed
0 1 CCD pulse stop control
1 0 Sample-and-hold and analog/digital conversion IC pulse stop control
1 1 CCD pulse and sample-and-hold and analog/digital conversion IC pulse stop control

Here, CCD pulses refer to the H1, H2, RG, V1, V2a, V2b, V3 and VSUB pulses. Sample-and-hold and
analog/digital conversion IC pulses refer to the XSHP, XSHD, XRS, PBLK, XCLPOB, XCLPDM and CLD pulses.
See 7) Output timing characteristics using DSGAT of "AC Characteristics" for the stop control status of each pulse.
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[D62]to [D63]STB

This switches the operating mode as shown below. However, the IC pin status control bit is loaded to the
CXD2450R and controlled immediately at the rise of the SEN input.

D63 | D62 Symbol Operating mode
X 0 CAMERA Normal operating mode
0 1 |SLEEP Sleep modelt
1 1 STNBY Standby mode

(i Mode for the status which does not require CCD drive when playing back recorded data within the system.

The pin status during each mode is shown in the table below.

Pin | Symbol |CAMERA| SLEEP | STNBY | Pin | Symbol |CAMERA| SLEEP | STNBY
1 | 3MCK ACT ACT ACT 25 | RST ACT ACT ACT
2 | Vssl — 26 | Vpp6 —

3 | WEN ACT L L 27 | SSI ACT ACT ACT
4 | ID ACT L L 28 | SSK ACT ACT ACT
5 | TEST — 29 | SEN ACT ACT ACT
6 | Vool — 30 | EBCKSM ACT ACT ACT
7 | XCLPOB ACT L L 31 | FRO ACT ACT L

8 | Vbp2 — 32 | HRO ACT ACT L

9 | RG ACT L L 33 | HRI ACT ACT ACT

10 | Vss2 — 34 | FRI ACT ACT ACT

11 | Vss3 — 35 | CLD ACT L L

12 | H1 ACT L L 36 | Vss5 —

13 | H2 ACT L L 37 | DSGAT ACT ACT ACT

14 | Vbp3 — 38 | MCK ACT ACT L

15 | XCLPDM ACT L L 39 | VM —

16 | Vo4 — 40 | V1 ACT VM VM

17 | XSHP ACT L L 41 | V3 ACT VM VM

18 | XSHD ACT L L 42 | V2a ACT VH VH

19 | XRS ACT L L 43 | VH —

20 | Vss4 — 44 | V2b ACT VH VH

21 | PBLK ACT L L 45 | VSUB ACT VH VH

22 | 1/2MCK ACT L L 46 | VL —

23 | 3/2MCK ACT ACT L 47 | OSCO ACT ACT ACT

24 | Vbbb — 48 | OSCI ACT ACT ACT

Note) ACT means that the circuit is operating. L indicates a low output level in the controlled status.
Also, VH and VM indicate the voltage levels applied to VH (Pin 43) and VM (Pin 39), respectively, in
the control status.
—-20-
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to [D71] CHKSUM

This is the check sum bit. Apply the data shown below.

MSB
D07
D15
D23
D31
D39
D47
D55
D63
+) D71

D06
D14
D22
D30
D38
D46
D54
D62
D70

D05
D13
D21
D29
D37
D45
D53
D61
D69

D04
D12
D20
D28
D36
D44
D52
D60
D68

D03
D11
D19
D27
D35
D43
D51
D59
D67

D02
D10
D18
D26
D34
D42
D50
D58
D66

D01
D09
D17
D25
D33
D41
D49
D57
D65

LSB
D00
D08
D16
D24
D32
D40
D48
D56
D64

0

—21 —
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HRI
VSuB
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V2a

V2b

V3

CCD OoUT
PBLK
XCLPOB
XCLPDM
ID

WEN

Vertical Direction Timing Chart

MODE (Base oscillation frequency: 2340fH)
Recording drive mode

Applicable CCD image sensor:
ICX098AK
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UThe number of VSUB pulses is determined by the serial interface data. This chart shows the case where Shut.HD = 20Ch and VSUB pulses are generated over the entire horizontal interval.
Uin addition to the phase relationship between FRI and HRI shown above, the phases may also be offset by 1/2 horizontal interval. In any case, the readout interval is the 9th HRI fall counted

from the fall of FRI.
UNote that R and B of CCDOUT indicate lines containing these components, and do not mean the lead pixel component of that line.
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V2a

V2b

V3

CCD ouUT

PBLK
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XCLPDM

ID

WEN

Vertical Direction Timing Chart

MODE (Base oscillation frequency: 2340fH)

Applicable CCD image sensor:

Monitoring drive mode ICX098AK
5 - e I T 3
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UThe number of VSUB pulses is determined by the serial interface data. This chart shows the case where Shut.HD = 20Ch and VSUB pulses are generated over the entire horizontal interval.
UNote that R and B of CCDOUT indicate lines containing these components, and do not mean the lead pixel component of that line.

ANOS

d0S72axo



SONY CXD2450R

[}
og
GDn
\\\\\\ o [ NN IS IR ISR S IR S SR AU I R
O
GDn
Qu
Oy
\\\\\ ok [N N IS IR ISR S IR SR SRR SN IR R
Qu
O
.. o
P S —— @ e N JERRN ) SN N
5 e
c oK
3 T
o
o - S RN O ) A N O o [ A R
> [} ok
£ o
E oL .
a | Og N e N R T m
O og T
(@] %R S
L X ok O]
o < 0k
g © 0 - o (RS I IO IS R S O S I I I e
L 9 i1 S
= O [0} =
o @ =
g X %R o
<@ s £
\\\\\ %R [N [ IR IRUDUR AU S DR ERU NN SR AN il
oK m
o o
~—~ Ox )
e O B ISR ISR S IR IR I A ISR £
o %R o ©
< oK z
@ 0]
o
> x ©
(@] %R o
c @ = [}
o e g=
A R = I I R O U A I I o=
lep f— [} o3} g.m ~ O
(] = S = < = S 3
ps = ES 5 8
c =1 N R I SRR SRR A R N D = o < -
\\\\\\ [ NP -2 =
Q8 o o= ® ® S 0 2
— - 3 o © O
c 2 - L2 En °
= O x S & Q%
3E = R R R Bge 89
o = X
o 3 <t < W\NC 2 ]
= S —Io s} =
L = =1 1 T .
n T o NAV...OI_/ < o X
a [ Tl =l A I e [ N N Y 8£n|vsﬁm gm
o @ — T =T c o
~— m =1 ®© © = =
S Exe28 EG
w 2 sl sl 80sg =2
[ i ——— T e el B ] e E ] S B S R e o=y GE
(8] < o = = ©
O o = SE 85
et —
= @ 2 £%23% 38
= o
wwwwwwwwwwwwww —----t----t-t-----3t-----+-t----F----F--t----r---- O= 00 = e
- I 55< 0”0 o =
E306 e <£OQ
o FHE
o8 <o
<
wwwwwwwwwwwwwwwwwwwwwwwwww ot e e - TS C R .W..m
©— o> o w o no®Wao
e 0> 5
FS8FE5503
.5 809 5
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ oo NBylo=aw
& =32 F2 e
froY v CEO QO
O35 o< tucuvm
= 8= b e 55035£g8
© =0om™m>232273
G o= ¥ I— T358%8L:
< oS O8N £ =
[ - CCUrNTTrTTTCTTNTTTTTTITTTTT U e T e e =82ccE8 32
c £ 29¢g8
= ~ © 2 S5
s $22c06 3
€ ssown 2N
= 239 5562
\\\\\\ - i e e e il Rl S S S S e e - hes
c qmm.m Sh Q
o 235 3ELLZ
— w5 c*F Os
xd < = c 2
[&] ~ - 0V 0L oF
“““ . b ... E =S EC
o c L @+ E .= C
—_ £ > =+
= G*¥ B g3
| Smmm s°T
— L2 e 358
© a8 SEv=8%3%0
B il BG |||||||||||||||||||||||||||||||||||||||| ---r-F------- w— O @ 3 C m m
c 0 ©OQo+ Og 35
e @ xEx2Zoc
= a0 2950
5 11— e B S e Bl e R e 2223200
T " FFF>F2
o OoOooooogodg
™ = N = - © o » m N2 0 [a) z
4 e ) T > Q q > =) _ o) W = ]
= I s > > n [ua] o o B3
© > o -} ]
< @) O
O S X

—24—



SONY CXD2450R

=
5 N =) I I N
]
T
© N T e L e N RN I O I N
n
g [}
E
[a] Sl = R I o
Q
O
o X
a <
S © I = | I I I [
S g
535 5008 S
< = S ) e}
T :
= B - B e i e B F-fF----F------- N 3
o c
< = Q
o S 2
o £
AN =
b= IS
R =
> 0O £
© o . S
g s R
= dEE S P B I 20
=3 = o) 5 s
e.m = S 22 3L
=0 = ES  Tg
c = B B = |l I e 8 <
S o ©=o© ® §S . o9
Md g a7 — S EWn <
= O x S & = o
o = I Boso E£a
Qo sog S°©
o = < < NE=E T O
o = S —13 O+ o<
n O Q - - XENE o
© St ="t S R °IBEEE >
m 2 - TS g°= ¢
w © N N S5585E
= @ (]
o o 28
o 9 R e =—— R B B e B e B e e P v=EF®S
(&S] < o = =
O o SecgzE
MR %ta|bm
- 0T
@ T80
-t---- B e e i [l sl I e === O =2 0 0V un ¥
I o 5 S5S<c 0 oo
® I <
—oeg 2k
XroSsS0d
hh —_
I I \\\\\\\\\\\\\\\\\\\\J& \\\\\\\\\\\\\\\\\\\\\\\\\ nﬁ\v \\\& \\\\\\\ Ht Cb Ln
© — & <o ™~ 0w o noa
EREL>S
FSF560
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ I B N2y 8ot
L E I o
o n =
© © I =
o o cE®d Qo
O3oct$
(=} —a=zsc?
- o . l=__ 1 I =
g ) Segeft
= oM >
< - - E=2cdog
(@] < ~ Om%am.m
2 T =TT T e || 7 £ZEZ55T
= N R -
e TSL oSO R
= wmmsn.ﬂ
Z2 a2 o3>0
= = I e e e Y e R 53 ®<c
e epum.Be
o SIOﬁ.gh
i - 0w s c =
3 N - 00V oEo
ot = £ E C
[ S T L ) ) E [ S 0T+ &£ .E
= cE>2=+F 5
= S i
= a S
a 0 BE259 2
—_ c wn =0t 3>
] =2 =0 a
- = -=----1-t-------1t------"t-"-"""4-"-""""""F-"-F-F- Rl e = 0@ I Y
c Obfoaw
o TEx 2= o
IS Hnmem
_ _ =L I 0o ©
=} © cccmpmecd
T FEFE>FS
Ooooooo

Chart-4
HR

MCK

H1

V1

V2a

V2b

V3
VSUB

PBLK
XCLPOB
XCLPDM
ID

WEN

—_25_



SONY

CXD2450R

Applicable CCD image sensor:

ICX098AK

MODE (Base oscillation frequency: 2340fH)

Monitoring drive mode

Horizontal Direction Timing Chart

Chart-5
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e output pulse transition points indicate the count at the MCK (780fH) rise from the fall of HRI.

The HRI fall interval should be between 3.6 to 9.4us. This chart shows an interval of 78ck (6.3us).

VSUB is output at the timing shown above when specified by the serial interface data.

The ID transition timing is synchronized with the rise of V3.

UThe numbers at th

O
O
O
O

WEN is output during the horizontal interval shown in Chart-2. The transition timing is the same as that for ID.
UR, G and B of H1 indicate the output pixel color. In addition to the lines starting from R and G shown above, there are also lines starting from G and B.
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High-speed Phase Timing Chart

HRI

S SRR E

CLD

MCK

MODE (Base oscillation frequency: 2340fH)

Applicable CCD image sensor:
ICX098AK

G
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IsIEsiRannnIRR

TENTTEN

UHRY indicates the HRI which is the actual CXD2450R load timing.

UThe 3/2MCK and 1/2MCK polarities can be inverted by the serial interface data. This chart indicates the status in which 3/2MCK is negative polarity and 1/2MCK is positive polarity.
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Application Circuit Block Diagram
DRV OUT
CcCD CCD OUT S/H VRT AID DOto9 10 N
ICX098AK CXA2006Q VRB | CXD2310AR
A A A A A AL .
S|
ol o
ol o
ol ©
9 %
o 3/2MCK
o 1/2MCK
Signal
»| Processor
TG Block

1 CXD2450R

DSGAT

Controller

EBCKSM

Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.

Notes for Power-on

Of the three -5.5V, +15.0V and +3.3V power supplies, be sure to start up the 5.5V and +15.0V power
supplies in the following order to prevent the VSUB pin of the CCD image sensor from going to negative

potential.

15.0v

ov

-5.5Vv
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Package Outline Unit: mm
48PIN LQFP (PLASTIC)
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NOTE: “[7 Dimensions do not include mold protrusion.
DETAIL A

PACKAGE STRUCTURE

PACKAGE MATERIAL

EPOXY / PHENOL RESIN

SOLDER/PALLADIUM
SONY CODE LQFP-48P-L01 LEAD TREATMENT PLATING
EIAJ CODE QFP048-P-0707 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE WEIGHT 0.2g9
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