SONY CXD3410GA

Timing Generator and Signal Processor for Frame Readout CCD Image Sensor

Description
The CXD3410GA is a timing generator and CCD 96 pin LFLGA (Plastic)

signal processor IC for the ICX202/232, 1CX224/284

CCD image sensor.
Absolute Maximum Ratings
« Supply voltage

Features
* Timing generator functions
* Horizontal drive frequency 12 to 18MHz
(Base oscillation frequency 24 to 36MHz)
» Supports frame readout/draft (quadruple speed)
* High-speed/low-speed shutter function
* Horizontal and vertical drivers for CCD image

4

Vbba, Vbbb, Vooc, Vood  Vss—-0.3to +7.0 V
nsor
se Sc_) ) Vope, Voof, Vbbg Vss — 0.3t0 +4.0 V
» CCD signal processor functions
Correlated doubl i VL -10.0 to Vss Y
 Corr mplin
orrelated double sampiing _ VH VL-031t0+260 V
» Programmable gain amplifier (PGA) allows gain
diust t id 6 to +42dB * Input voltage (analog)
a Ju? ment over a wide range (=6 to ) VIN Vss—-0.3toVop+0.3 V
 10-bit A/D converter -
Chib Scale Pack Csp « Input voltage (digital)
° | .
p Scale Package (CSP) Vi Vss—0.3to Voo +0.3 V
CSP allows vast reduction in the CCD camera
block footorint  Output voltage
rin
OcK 100t Vo1 Vss—03toVop+03 V
Applicati Vo2 VL-0.3toVss+0.3 V
ication
pplications Vos VL-03toVH+0.3 V
Digital still cameras .
« Operating temperature
Topr —20to +75 °C
Structure
Silicon gate CMOS IC » Storage temperature
g Tstg 55 to +125 °C
Applicable CCD Image Sensors
bp g . Recommended Operating Conditions
ICX202 (1/3", 1250K pixels)
ICX232 (1/3.6", 1250K pixels) " Supply voltage
6", ixels
P Voob 3.0t055 v
ICX224 (1/2", 2020K pixels)
ICX284 (1/2.7" 2020K pixel Vbba, Vooc, Vood 3.0to 3.6 V
. iX
(2.7 pixels) VM 0.0 Y,
VH 14.5t0 15.5 Y,
VL -7.0t0-8.0 Y,
Vooe, Voof, Vobg 3.0to 3.6 V
 Operating temperature
Topr —20to +75 °C

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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SONY CXD3410GA

Block Diagram
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Pin Configuration (Top View)

A NC NC SCK2 SSI2 TEST3 AVss4 C8 AVsss AVDD5
B D2 D1 DO SEN2 TESTS AVDD4 Cc7 AVDD3 AVss3
C D5 D4 D3 TEST4 AVsss (02°] C3 C4 CCDIN
D D8 D7 D6 C1 Cc2 AVssl
E D9 DVbp1 DVss1 AVss2 AVDD2 AVDD1
F DVss2 DVsss3 DVbDb2 PBLKI XSHDI XSHPI
G ADCLKI | CLPOBI | CLPDMI PBLK XSHD XSHP
H ADCLK | CLPOB | CLPDM XRS \VbD4 \VbD3
J CKI CKO Vsss Vss3 H1 H2
K OSCO MCKO VbD5 VbD2 RG Vss2
L OSClI SSi1 Vss4 VM V1A V3A Vss1 |[EBCKSM| Vbb1
M SCK1 VD TEST1 V2 VH VL TEST2 RST WEN
N SEN1 HD Vssé V4 V1B V3B SUB DSGAT ID
1 2 3 4 5 6 7 8 9
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Pin Description

Pin

No. Symbol | I/O Description

Al | NC — | No connected. (Open)

A2 | NC — | No connected. (Open)

A3 | SCK2 | | CCD signal processor block serial interface clock input. (Schmitt trigger)
A4 | SSI2 I | CCD signal processor block serial interface data input. (Schmitt trigger)
A5 | TEST3 I | CCD signal processor block test input 3. Connect to DVss.

A6 | AVssa — | CCD signal processor block analog GND.

A7 | C8 — | Capacitor connection.

A8 | AVsss — | CCD signal processor block analog GND.

A9 | AVbps — | CCD signal processor block analog power supply.

B1 | D2 O | ADC output.

B2 | D1 O | ADC output.

B3 | DO O | ADC output (LSB).

B4 | SEN2 | | CCD signal processor block serial interface enable input. (Schmitt trigger)
B5 | TESTS5 I | CCD signal processor block test input 5. Connect to DVob.

B6 | AVbp4 — | CCD signal processor block analog power supply.

B7 | C7 — | Capacitor connection.

B8 | AVbp3 — | CCD signal processor block analog power supply.

B9 | AVsss — | CCD signal processor block analog GND.

Cl | D5 O | ADC output.

C2 | D4 O | ADC output.

C3 | b3 O | ADC output.

C4 | TEST4 I | CCD signal processor block test input 4. Connect to DVss.

C5 | AVsss — | CCD signal processor block analog GND.

C6 | C9 — | Capacitor connection.

C7 | C3 — | Capacitor connection.

C8 | C4 — | Capacitor connection.

C9 | CCDIN | | CCD output signal input.

D1 | D8 O | ADC output.

D2 | D7 O | ADC output.

D3 | D6 O | ADC output.

D7 | C1 — | Capacitor connection.

D8 | C2 — | Capacitor connection.

D9 | AVss:t — | CCD signal processor block analog GND.

E1l | D9 O | ADC output (MSB).

E2 | DVbbp1 — | CCD signal processor block digital power supply. (Power supply for ADC)
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Ei;_ Symbol | I/O Description

E3 | DVss1 — | CCD signal processor block digital GND. (GND for ADC)

E7 | AVss2 — | CCD signal processor block analog GND.

E8 | AVbbp2 — | CCD signal processor block analog power supply.

E9 | AVbb:1 — | CCD signal processor block analog power supply.

F1 | DVss2 — | CCD signal processor block digital GND.

F2 | DVss3 — | CCD signal processor block digital GND.

F3 | DVbbp2 — | CCD signal processor block digital power supply.

F7 | PBLKI I Pulse input for horizontal and vertical blanking period pulse cleaning. (Schmitt trigger)
F8 | XSHDI | | CCD data level sample-and-hold pulse input. (Schmitt trigger)

F9 | XSHPI | | CCD precharge level sample-and-hold pulse input. (Schmitt trigger)

G1 | ADCLKI I | Clock input for analog/digital conversion. (Schmitt trigger)

G2 | CLPOBI | | CCD optical black signal clamp pulse input. (Schmitt trigger)

G3 | CLPDMI | | CCD dummy signal clamp pulse input. (Schmitt trigger)

G7 | PBLK O | Pulse output for horizontal and vertical blanking period pulse cleaning.

G8 | XSHD O | CCD data level sample-and-hold pulse output.

G9 | XSHP O | CCD precharge level sample-and-hold pulse output.

H1 | ADCLK O | Clock output for analog/digital conversion.

H2 | CLPOB O | CCD optical black signal clamp pulse output.

H3 | CLPDM O | CCD dummy signal clamp pulse output.

H7 | XRS O | Sample-and-hold pulse output for analog/digital conversion phase alignment.
H8 | Vpbbp4 — | Timing generator block digital power supply. (Power supply for CDS block)
H9 | Vbbs — | Timing generator block 3.0 to 5.0V power supply. (Power supply for H1/H2)
J1 | CKI I Inverter input.

J2 | CKO O | Inverter output.

J3 | Vsss — | Timing generator block digital GND.

J7 | Vss3 — | Timing generator block digital GND.

J8 | H1 O | CCD horizontal register clock output.

J9 | H2 O | CCD horizontal register clock output.

K1 | OSCO O | Inverter output for oscillation. When not used, leave open or connect a capacitor.
K2 | MCKO O | System clock output for signal processor IC.

K3 | Vbbs — | Timing generator block digital power supply. (Power supply for common logic block)
K7 | Vobb2 — | Timing generator block digital power supply. (Power supply for RG)

K8 | RG O | CCD reset gate pulse output.

K9 | Vss2 — | Timing generator block digital GND.

L1 | OSCI I | Inverter input for oscillation. When not used, fix to low.
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CXD3410GA
Pin .
Symbol | I/O Description
No.
L2 | ssin | Timing generator block serial interface data input.
Schmitt trigger input/No protective diode on power supply side.
L3 | Vssa — | Timing generator block digital GND.
L4 | VM — | Timing generator block digital GND. (GND for vertical driver)
L5 | V1A O | CCD vertical register clock output.
L6 | V3A O | CCD vertical register clock output.
L7 | Vss1 — | Timing generator block digital GND.
Checksum enable.
L8 | EBCKSM I High: Checksum invalid, Low: Checksum valid (With pull-down resistor)
L9 | Vbb1 — | Timing generator block digital power supply.(Power supply for common logic block)
M1 | scki | Timing generator block serial interface clock input.
Schmitt trigger input/No protective diode on power supply side.
M2 | VD I | Vertical sync signal input.
Timing generator block test input 1.
M3 | TESTI I Normally fix to GND. (With pull-down resistor)
M4 | V2 O | CCD vertical register clock output.
M5 | VH — | Timing generator block 15.0V power supply. (Power supply for vertical driver)
M6 | VL — | Timing generator block —7.5V power supply. (Power supply for vertical driver)
Timing generator block test input 2.
M7 | TEST2 I Normally fix to GND. (With pull-down resistor)
Timing generator block reset input.
High: Normal operation, Low: Reset control
M8 | RST I .
Normally apply reset during power-on.
Schmitt trigger input/No protective diode on power supply side
M9 | WEN O | Memory write timing pulse output.
N1 | SEN1 | Timing generator block serial interface strobe input.
Schmitt trigger input/No protective diode on power supply side
N2 | HD I Horizontal sync signal input.
N3 | Vsse — | Timing generator block digital GND.
N4 | V4 O | CCD vertical register clock output.
N5 | V1B O | CCD vertical register clock output.
N6 | V3B O | CCD vertical register clock output.
N7 | SUB O | CCD electronic shutter pulse output.
Pulse generator enable.
N8 | DSGAT I High: enable, Low: disable
(Schmitt trigger input/no protective diode on power supply side)
N9 | ID O | Vertical direction line identification pulse output.
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Electrical Characteristics

Timing Generator Block Electrical Characteristics

DC Characteristics (Within the recommended operating conditions)
ltem Pins Symbol Conditions Min. Typ.| Max. | Unit
Supply voltage 1 | Vbp2 Vbpa 3.0 3.3 3.6 \%
Supply voltage 2 | Vbbs Vbbb 3.0 3.3 5.5 \%
Supply voltage 3 | Vbp4 Vbbe 3.0 3.3 3.6 \%
Supply voltage 4 | Vobb1, Vbbs Vobd 3.0 3.3 3.6 \%
Input RST, SCK1, | Vi+ 0.8Vood \
o | SSI1, SEN1,
voltage 1 DSGAT Vi 0.2Vood| V
Input TEST1, VIH1 0.7Vood \Y
voltage 2l2 | TEST2 Vit 0.3Vood| V
Input ViH2 0.8Vvood \Y
EBCKSM
voltage 313 ViL2 0.2Vond| V
VIH3 0.8Vond \%
Input VD, HD
voltage 4 ViLs 0.2vood| V
Output H1 H Voni | Feed current where lon = —22.0mA | Vobb — 0.8 Y,
voltage 1 ’ VoL1 | Pull-in current where loL = 14.4mA 0.4 \%
Output VoH2 | Feed current where lon =-3.3mA |Vbpa—-0.8 \%
ltage 2 RG i
voltag Vo2 | Pull-in current where loL = 2.4mA 0.4 \Y;
XSHP, XSHD, VoHsz | Feed current where lon = -3.3mA | Vboc - 0.8 \Y
o XRS, PBLK,
utput
voltage 3 CLPOB, )
CLPDM, Vous | Pull-in current where loL = 2.4mA 0.4 \%
ADCLK
Output Vona | Feed current where lon = -10.4mA |Vbod — 0.8 Vv
volt 4 CKO i
oltage VoLs | Pull-in current where loL = 7.2mA 0.4 \Y
Output Vons | Feed current where lon = -10.4mA | Vood — 0.8 Vv
taae 5 MCKO :
voliage Vois | Pull-in current where loL = 7.2mA 0.4 \Y;
Vore | Feed current where lon = -2.4mA |Vbod —0.8 Vv
\?“I:p“t 6 ID, WEN :
oltage Voie | Pull-in current where loL = 4.8mA 0.4 \Y
loL V1A/B, V2, V3A/B, V4 = —-8.25V 10.0 mA
Output xéﬁ, %E’ lov1 | V1A/B, V2, V3A/B, V4 = —0.25V -50 | mA
current 1 V2,V lom2 | V1A/B, V3A/B = 0.25V 5.0 mA
loH V1A/B, V3A/B = 14.75V 7.2 | mA
losL SUB = -8.25V 54 mA
Output SUB
current 2 losH SUB = 14.75V -4.0 | mA

O This input pin is a schmitt trigger input and it does not have protective diode of the power supply side in the IC.

L2 These input pins are with pull-down resistor in the IC.

(3 These input pins are with pull-down resistor in the IC and they do not have protective diode of the power
supply side in the IC.

Note) The above table indicates the condition for 3.3V drive.
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Inverter I/O Characteristics for Oscillation (Within the recommended operating conditions)
ltem Pins Symbol Conditions Min. Typ. Max. |Unit
Logical Vth | OSCI LVth Vobd/2 V
VIH 0.7Vbod \
Input oscl
voltage Vi 0.3Vood | V
Output 05CO VoH Feed current where loH = -3.6mA |Vobd — 0.8 \%
voltage VoL Pull-in current where loL = 2.4mA 0.4 \Y
Feedback | 5scl, 08c0 | RFB | Vin = Vood or Vss 500k | 2M | 5M | Q
resistor
oscillation | oy 65co | f 20 50  |MHz
frequency

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

ltem Pins Symbol Conditions Min. Typ. Max. | Unit
Logical Vth LVth Vppd/2 \%
Input K| VIH 0.7Vood \%
voltage Vi 0.3Vood| V
Input_ VIN fmax 50MHz sine wave 0.3 Vp-p
amplitude

Note) Input voltage is the input voltage characteristics for direct input from an external source. Input amplitude
is the input amplitude characteristics in the case of input through a capacitor.

Switching Characteristics (VH =15.0V, VM = GND, VL = -7.5V)
Item Symbol Conditions Min. Typ. Max. | Unit
TTLM | VL to VM 200 350 500 ns
Rise time TTMH | VM to VH 200 350 500 ns
TTLH | VLto VH 30 60 90 ns
TTML | VM to VL 200 350 500 ns
Fall time TTHM | VH to VM 200 350 500 ns
TTHL | VHto VL 30 60 90 ns
VCLH 1.0 \Y
Output noise voltage Vet L0 v
VCMH 1.0 \Y
VCML 1.0 \Y
Notes)

1. 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.

3. To protect the CCD image sensor, clamp the SUB pin output at VH before input to the CCD image sensor.
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Switching Waveforms

V1A (V1B, V3A, V3B)
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AC Characteristics

AC characteristics between the serial interface clocks

o.SVDDd/‘L
ssik 0.2Vopd X‘

ScK1 0.8Vood \
3 tsl o thl 3
SEN1 N 0.2vood |
L ts3 | |
SEN1 ! ! *~ 0.8Vopd
=
(Within the recommended operating conditions)
Symbol Definition Min. Typ. Max. | Unit
tsl SSI1 setup time, activated by the rising edge of SCK1 20 ns
tha SSI1 hold time, activated by the rising edge of SCK1 20 ns
ts2 SCK1 setup time, activated by the rising edge of SEN1 20 ns
ts3 SEN1 setup time, activated by the rising edge of SCK1 20 ns

Serial interface clock internal loading characteristics (1)

Example: During frame mode

VD QS
S

S T T T T T T T |(| |\| |
()() |

w T T T T T T T T T 15 ]

HD 0.2Vood X: / \ /

V1A i
o/ /
1 thl |
0.8Vopd ‘
SEN1 ;

\_ 0.2Vood

UBe sure to maintain a constantly high SENL1 logic level near the falling edge of the HD in the horizontal period
during which V1A/B and V3A/B values take the ternary value and during that horizontal period.

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
ts1 SENL1 setup time, activated by the falling edge of HD 0 ns
thi SENL1 hold time, activated by the falling edge of HD 102 Hs

—-11 -




SONY CXD3410GA

Serial interface clock internal loading characteristics (2)

Example: During frame mode
VD ; \ |
|

N N VA D B
Enlarged view

VD 0.2v:>od§§r

o \J/ A

Iotsl ! thl |
P ——
0.8Vood !

SEN1 / 0.2Vood

UBe sure to maintain a constantly high SEN1 logic level near the falling edge of VD.

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
ts1 SENL1 setup time, activated by the falling edge of VD 0 ns
th1i SENL1 hold time, activated by the falling edge of VD 200 ns

Serial interface clock output variation characteristics

Normally, the serial interface data is loaded to the CXD3410GA at the timing shown in "Serial interface clock
internal loading characteristics (1)" above. However, one exception to this is when the data such as STB is
loaded to the CXD3410GA and controlled at the rising edge of SEN1. See "Description of Operation".

0.8Vopd
SEN1 o ]L
Output signal 3 X
| tpdPULSE !
(Within the recommended operating conditions)
Symbol Definition Min. Typ. Max. | Unit
tpdPULSE | Output signal delay, activated by the rising edge of SEN1 5 100 ns
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RST loading characteristics

: 0.8Vbpd
RST 0.2VDDd\r 3
i twil |
(Within the recommended operating conditions)
Symbol Definition Min. Typ. Max. | Unit
twil RST pulse width 35 ns
VD and HD loading characteristics
VD, HD 0.2Vppd &V 0.2Vood
! ts1 ‘ th1 K

MCKO \ 0.8Vbpd \

MCKO load capacitance = 10pF

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
tsl VD and HD setup time, activated by the rising edge of MCKO 20 ns
thl VD and HD hold time, activated by the rising edge of MCKO 5 ns

DSGAT output timing characteristics

DSGAT 0.2VDDka

ADCLK, PBLK, CLPDM, CLPOB

H1, H2, RG, XSHP, XSHD, XRS, i ‘
i - 0.2Vbpd

H1, H2 load capacitance = 180pF
RG load capacitance = 30pF
XSHP, XSHD, XRS, PBLK, CLPOB, CLPDM, ADCLK = 10pF (Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
TpDSGAT Time until the above outputs low after the fall of DSGAT. 100 ns
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Output variation characteristics

0.8Vond
MCKO o ]L
WEN, ID X
L tpdl |
WEN and ID load capacitance = 10pF
(Within the recommended operating conditions)
Symbol Definition Min. Typ. Max. | Unit
tpdl Time until the above outputs change after the rise of MCKO 20 60 ns
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SONY CXD3410GA

CCD Signal Processor Block Electrical Characteristics

DC Characteristics (Fc = 18MSPS, DVbb1, 2 = AVbp1, 2, 3, 4, 5 = 3.3V, Ta = 25°C)
ltem Pins Symbol Conditions Min. Typ. |[Max.| Unit
Supply voltage 1| DVbb1 Vbbe 3.0 33|136| V
Supply voltage 2| DVbb2 Voof 3.0 33|136| V
AVDD1,
AVDD2,
Supply voltage 3| AVbDps, Vbbg 3.0 33|136| V
AVDD4,
AVDDs
Analog input | -y Ci 15 pF
capacitance
SCK2, SSI2, Vi+ 1.8 \Y
SEN2, TEST3,
Input voltage TEST4, XSHDI,
P 9€ | XSHPI, ADCLKL| v,_ 11 Vv
CLPOBI,
CLPDMI, PBLKI
A/D clock duty | ADCLKI 50 %
VoH Feed current where lon = -2.0mA |Vbpe — 0.9 \Y
Output voltage | DO to D9 -
VoL Pull-in current where loL = 2.0mA 04| V
Analog Characteristics (Fc = 18MSPS, DVbb1, 2 = AVbD1, 2, 3, 4, 5 = 3.3V, Ta = 25°C)
Item Symbol Conditions Min. | Typ. | Max.| Unit
CCDIN input voltage amplitude VIN PGA gain = 0dB, output full scale 900 1100| mV
PGA maximum gain Gmax PGA gain setting data = "3FFh" 42 dB
PGA minimum gain Gmin PGA gain setting data = "000h" —6 dB
ADC resolution 10 bit
ADC maximum conversion rate Fc max 18 MHz
ADC integral non-linearity error EL PGA gain = 0dB +1.0| £5.0 | LSB
ADC differential non-linearity error | Ep PGA gain = 0dB +0.5| £1.0 | LSB
CCDIN input connected to GND
Signal-to-noise ratio SNRMH via a coupling capacitor 62 dB
PGA gain = 0dB
CCDIN input voltage clamp level | CLP 15 \%
CCD optical black signal clamp OBLVL ="8h"
level OB PGA gain = 0dB 32 LSB

0 SNR =20 log (full-scale voltage/rms noise)
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AC Characteristics

AC characteristics between the serial interface clocks

0.8VpD
Ssl2 0.2VDD\:v /
! 0.8VDD 7 ‘
SCK2 ! /
.« sl thl
SEN2 \_ 0.2VDD

—————— P ———P
1

! ts3
/4~ 0.8VDD

'

SEN2

ts2

UThe setting values are reflected to the operation 5 or 6 ADCLKI clocks after the serial data is loaded at the
rise of SEN2.

(Fc = 18MSPS, DVbb1, 2 = AVbD1, 2, 3, 4, 5 = 3.3V, Ta = 25°C)

Symbol Definition Min. Typ. Max. | Unit
tpl SCK2 clock period 100 ns
ts1 SSI2 setup time, activated by the rise of SCK2 30 ns
thl SSI2 hold time, activated by the rise of SCK2 30 ns
ts2 SCK2 setup time, activated by the rise of SEN2 30 ns
ts3 SEN2 setup time, activated by the rise of SCK2 30 ns
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CDS/ADC Timing Chart

CCDIN

- 1] L

w U

twl

\DL

DO to D9

DD

Uset the input pulse polarity setting data D13, D14 and D15 of the serial interface data to "0".

(Fc = 18MSPS, DVbb1, 2 = AVbp1, 2, 3, 4, 5 = 3.3V, Ta = 25°C)

Symbol Definition Min. Typ. Max. | Unit
twl ADCLKI clock period 54 ns
ADCLKI clock duty 50 %
DL Data latency 9 clocks

Preblanking Timing Chart

A
PBLKI

11 Clocks
A

| |

N

ADCLKI

N

L

~
11 Clocks

oo SN
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SONY CXD3410GA

Description of Operation

Pulses output from the CXD3410GA's timing generator block are controlled mainly by the [RST|, [ DSGAT | pin
and by the serial interface data. The Pin Status Table is shown below, and the details of serial interface control
are described on page 20 and thereafter.

Pin Status Table

N symbol | cam | sLp | sTB | 25| RST [FI' symbol | cam | sLP | sTB | 25 | RST
Al | NC — D3| D6 —
A2 | NC — D7 | C1 —
A3 | SCK2 — D8 | C2 —
A4 | SSI2 — D9 | AVss1 —
A5 | TEST3 — E1| D9 —
A6 | AVsss — E2 | DVbp1 —
A7 | C8 — E3 | DVss1 —
A8 | AVsss — E7 | AVss2 —
A9 | AVbps — E8 | AVbp2 —
B1 | D2 — E9 | AVbp1 —
B2 | D1 — F1 | DVss2 —
B3 | DO — F2 | DVss3 —
B4 | SEN2 — F3 | DVbbp2 —
B5 | TESTS — F7 | PBLKI —
B6 | AVbb4 — F8 | XSHDI —
B7 | C7 — F9 | XSHPI —
B8 | AVbb3 — G1 | ADCLKI —
B9 | AVsss — G2 | CLPOBI —
Cl| D5 — G3 | CLPDMI —
C2 | D4 — G7 | PBLK ACT L L L H
C3| D3 — G8 | XSHD ACT L L L ACT
C4 | TEST4 — G9 | XSHP ACT L L L ACT
C5 | AVsss — H1 | ADCLK | ACT L L L ACT
C6 | C9 — H2 | CLPOB | ACT L L L H
C7|C3 — H3 | CLPDM | ACT L L L H
cg8| C4 — H7 | XRS ACT L L L ACT
C9 | CCDIN — H8 | Vppa —
D1 | D8 — H9 | Vpbp3 —
D2 | D7 — J1 | CKI ACT | ACT | ACT | ACT | ACT
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Eic: Symbol | CAM | SLP | STB | 25| RST E'O” Symbol | CAM | SLP | STB giT RST
12| cko | act [acT | L | AcT | acT [Lo | voor —

33 | Vsss — ML1| SCKI | ACT | ACT | ACT | ACT | DIS
37 | Vsss — M2 | vD ACT | ACT | ACT | ACT | ACT
38 | H1 ACT | L | L L | ACT |m3]| TESTL —

39 | H2 ACT | L | L L | ACT [ma|v2 ACT [ VM [ vM | vm [ wm
KL|0SCO | ACT | ACT | ACT | ACT | ACT |M5]| VH —

K2 | MCKO | ACT |ACT | L | ACT | ACT |me| vL —

K3 | Voos — M7 | TEST2 —

K7 | Vooz — M8| RST | ACT | ACT | ACT | ACT | L
k8 | RG ACT | L | L L [ACT [Mo|wen |AcT | L | L |AcT| L
K9 | Vssa — N1| SEN1 | ACT | ACT | ACT | ACT | DIS
11| osci | AcT [AcT [ AcT | AcT | AcT | N2 ]| HD ACT | ACT | ACT | ACT | ACT
12| ssit | AcT | AcT | AcT | AcT | DIs | N3] Vsse —

L3 | Vssa — N4 | V4 ACT v [wm [ wm [ w
L4 | vm — N5 | V1B ACT | VH | VH | VH | wM
L5 | viA ACT | VH | VH | VH | vM |N6| V3B ACT | VH | VH | VH | WL
L6 | v3A ACT | VH | VH | VH | vL |N7|suB  |ACT | vH | VH | VH | WL
L7 | Vss1 — N8 | DSGAT | ACT | ACT | ACT | L | ACT
L8 |EBCKSM| ACT | ACT [ ACT | ACT [ ACT [No| D ACT | L | L |acT| L

Note) ACT means that the circuit is operating, and DIS means that loading is stopped.
L indicates a low output level, and H a high output level in the controlled status.

Also, VH, VM and VL indicate the voltage levels applied to VH (Pin M5), VM (Pin L4) and VL (Pin M6),
respectively, in the controlled status.
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Timing Generator Block Serial Interface Control

The CXD3410GA's timing generator block basically loads and reflects the timing generator block serial
interface data sent in the following format in the readout portion at the falling edge of HD. Here, readout portion
specifies the horizontal period during which V1A/B and V3A/B, etc. take the ternary value.

Note that some items reflect the timing generator block serial interface data at the falling edge of VD or the
rising edge of SENL1.

(6
)]

SSi1 |00|01|02|03|04|05|06|07|(( |41|42|43|44|45|46|47|
)

SCK1 J—I_T—I_T—I_T—I_T—I_T—I_T—I_T—I_I_I_I_I_I_‘
SEN1 |

I

)

There are two categories of timing generator block serial interface data: CXD3410GA timing generator block
drive control data (hereafter "control data") and electronic shutter data (hereafter "shutter data").
The details of each data are described below.
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Control Data
Data Symbol Function Data=0 Data=1 RST
D00
to | CHIP Chip enable 10000001 - Engbled All
Other values - Disabled 0
D07
D08 Al
to | CTG Category switching See to CTG. 0
D09
D10 Al
to | MODE Drive mode switching See to MODE. 0
D11
D12 | CCD CCD switching ICX224/284 ICX202/232 0
D13 Al
to | SMD Electronic shutter mode switching See to SMD. 0
D14
D15 Al
to — — — — 0
D35
D36 1
to | LDAD ADCLK logic phase switching See to LDAD.
D37 0
D38 Al
to | STB Standby control See to STB. 0
D39
D40 Al
to | CKSM Checksum See to CKSM. 0
D47
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Shutter Data
Data Symbol Function Data=0 Data=1 RST
D00
to | CHIP Chip enable 10000001 - Engbled All
Other values - Disabled 0
D07
D08 Al
to | CTG Category switching See to CTG. 0
D09
D10 Electronic shutter vertical period All
to | SVD o P See to SVD.
specification 0
D17
D18 Electronic shutter horizontal period All
to | SHD o P See to SHD.
specification 0
D27
D28 High-speed shutter position All
to | SPL gn-spee P See to SPL.
specification 0
D35
D36 Al
to — — — — N
D39
D40 Al
to | CKSM Checksum See to CKSM. 0
D47

— 22 —
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Detailed Description of Each Data

Shared data: [D08 |to [D09 |CTG [Category]

Of the data provided to the CXD3410GA by the timing generator block serial interface, the CXD3410GA loads
and subsequent data to each data register as shown in the table below according to the combination of

[D08 Jand [D09].

D09 | D08 Description of operation
0 0 Loading to control data register
0 1 Loading to shutter data register
1 X Test mode

Note that the CXD3410GA can apply these categories consecutively within the same vertical period. However,
care should be taken as the data is overwritten if the same category is applied.

Shared data: [D40 |to [D47 | CKSM [Checksum]

Checksum bit. Provide the data indicated as follows.

This function is enabled when |[EBCKSM | is "L".

MSB LSB
D07 | D06 | DO5 | D04 | DO3 | DO2 | D01 | DOO
D15 | D14 | D13 | D12 | D11 | D10 | D09 | D08
D23 | D22 | D21 | D20 | D19 | D18 | D17 | D16
D31 | D30 | D29 | D28 | D27 | D26 | D25 | D24
D39 | D38 | D37 | D36 | D35 | D34 | D33 | D32
+) [ D47 | D46 | D45 | D44 | D43 | D42 | D41 | D40 | — CKSM

0 0 0 0 0 0 0 0 - Reflected if Sum is "0".

Control data: to MODE [Drive mode]
The CXD3410GA timing generator block drive mode can be switched as follows. However, the drive mode bits
are loaded to the CXD3410GA and reflected at the falling edge of VD.

D11 | D10 Description of operation
0 0 Draft mode (quadruple speed: default)
0 1 Frame mode (A field readout)
1 0 Frame mode (B Field readout)
1 1 Frame mode
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Control data: CCD [CCD switching]

Specify CCD image sensor to use. However, the CCD switching bits are loaded to the CXD3410GA and reflected
at the falling edge of VD.

The default is "ICX224/ICX284".

D12 CCD
0 ICX224/ICX284
1 ICX202/ICX232

Control data: | D36 |to LDAD [ADCLK logic phase]
This indicates the ADCLK logic phase adjustment data. The default is 90° relative to MCKO.

D37 | D36 | Degree of adjustment (°)
0 0 0
0 1 90
1 0 180
1 1 270

Control data: | D38]to [D39 |STB [Standby]

The operating mode of the timing generator block is switched as follows. However, the standby bits are loaded
to the CXD3410GA and control is applied immediately at the rising edge of SEN1.

D39 | D38 | Symbol Operating mode
X 0 CAM | Normal operating mode
0 1 SLP Sleep mode
1 1 STB Standby mode

See the Pin Status Table for the pin status in each mode.
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Control data/shutter data: [Electronic shutter]

The CXD3410GA realizes various electronic shutter functions by using control data to SMD and
shutter data to SVD, to SHD and to SPL.

These functions are described in detail below.

First, the various modes are shown below.

These modes are switched using control data to SMD.

D14 | D13 Description of operation
0 0 Electronic shutter stopped mode
0 1 .
1 0 High-speed/low-speed shutter mode
1 1 HTSG control mode

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

MSB

LSB

D27 D26

D25 D24 D23 D22

D21 D20 D19 D18

0 1 1 1 0 0 0 0 1 1

—
—
—

SHD is expressed as |1C3h|.

[Electronic shutter stopped mode]
During this mode, all shutter data items are invalid.
SUB is not output in this mode, so the shutter speed is the accumulation time for one field.

[High-speed/low-speed shutter mode]
During this mode, the shutter data items have the following meanings.

Symbol Data Description

SVvD to Number of vertical periods specification (00h < SVD < FFh)

SHD to Number of horizontal periods specification (000h < SHD < 3FFh)

SPL to Vertical period specification for high-speed shutter operation (000h < SPL < FFh)

The period during which SVD and SHD are specified together is the shutter speed. Concretely, when
specifying high-speed shutter, SVD is set to "00h". (See the figure.) During low-speed shutter, or in other
words when SVD is set to "01h" or higher, the serial interface data is not loaded until this period is finished.
The vertical period indicated here corresponds to one field in each drive mode. In addition, the number of
horizontal periods applied to SHD can be considered as (number of SUB pulses — 1).

Note) The bit data definition area is assured in terms of the CXD3410GA functions, and does not assure the
CCD characteristics.
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VD —|_| . sip_ L Usvo
i i |
S T T M At i mHIT i s et cgg
SUB FATATEREERAAD MHHH
WEN |
| 01 [ o1
| 02h { oon
SHD | 10Fh Y oson

Further, SPL can be used during this mode to specify the SUB output at the desired vertical period during the
low-speed shutter period.

In the case below, SUB is output based on SHD at the SPL vertical period out of (SVD + 1) vertical periods.

SPL—____
VD —|_| ] |_|SVD
i, SHD 5
V1A
sug AEHEEHEEEETEAEET A HIEHAHE

MD

— | —
X 10 | o

SPL X 01h | oon
X 02h | oon
SHD X 10Fh | oasn

Incidentally, SPL is counted as "00h", "01h", "02h" and so on in conformance with SVD.

Using this function, it is possible to achieve smooth exposure time transitions when changing from low-speed
shutter to high-speed shutter or vice-versa.
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[HTSG control mode]

During this mode, all shutter data items are invalid.

The V1A/B and V3A/B ternary level outputs are stopped, so the shutter speed is the value obtained by adding
the shutter speed specified in the preceding vertical period to the vertical period during which these readout
pulses are stopped as shown in the figure.

w I I I I

sus L Exposure time I

Vek

T I —
SMD 01 X 11 X 01
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SONY CXD3410GA

CCD Signal Processor Block Serial Interface Control

The CXD3410GA's CCD signal processor block basically loads the CCD signal processor block serial interface
data sent in the following format at the rising edge of SEN2, and the setting values are then reflected to the
operation 6 ADCLKI clocks after that.

CCD signal processor block serial interface control requires clock input to ADCLKI in order to load and reflect
the serial interface data to operation, so this should normally be performed when the timing generator block is
in the normal operation mode.

SSI2 |00|01|02|03|04|05|06|O7|08|09|10|11|12|13|l4|15|
SEN2 |

There are four categories of CCD signal processor block serial interface data: standby control data, PGA gain
setting data, OB clamp level setting data, and input pulse polarity setting data.

Note that when data from multiple categories is loaded consecutively, the data for the category loaded last is
valid and data from other categories is lost. When transferring data from multiple categories, raise SEN2 for
each category and wait until the setting value 6 ADCKLI clocks after that has been reflected to operation, then
transmit the next category.

The detail of each data are described below.

Standby Control Data

Data Symbol Function Data=0 Data=1
D00 | TEST Test code Set to 0.

D01
to | CTG Category switching to CTG
D03

D04
to | FIXED — Set to All 0.
D14

D15 | STB Standby control Normal operating mode Standby mode

PGA Gain Setting Data

Data Symbol Function Data=0 Data=1
D00 | TEST Test code Set to 0.

D01

to | CTG Category switching to CTG
D03
D04

to | FIXED — Set to All 0.
D05
D06

to | GAIN PGA gain setting data See to GAIN.
D15
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OB Clamp Level Setting Data

Data Symbol Function Data=0 Data=1
D00 | TEST Test code Setto 0.
D01

to | CTG Category switching to CTG
D03

D04

to | FIXED — Set to All 0.

D11

D12

to | OBLVL OB clamp level setting data See to OBLVL.
D15

Input Pulse Polarity Setting Data

Data Symbol Function Data=0 Data=1
D00 | TEST Test code Set to 0.
D01

to | CTG Category switching to CTG
D03
D04

to | FIXED — Set to All 0.
D12
D13

to | POL Input pulse polarity setting data Set to All 0.
D15
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Detailed Description of Each Data

Shared data: to CTG [Category]
Of the data provided to the CXD3410GA by the CCD signal processor block serial interface, the CXD3410GA

loads and subsequent data to each data register as shown in the table below according to the combination

of [D01] to [D03] .

DOo1

D02 | DO3 Description of operation

Loading to standby control data register

Loading to PGA gain setting data register

Loading to OB clamp level setting data register

Loading to input pulse polarity setting data register

EEE=RE=RE=RE=)
X ||, |O|O
X | mr|lO|Rr|O

Access prohibited

Standby control data: STB [Standby]
The operating mode of the CCD signal processor block is switched as follows. When the CCD signal processor
block is in standby mode, only the serial interface is valid.

D15 Description of operation
0 Normal operating mode
1 Standby mode

PGA gain setting data: to GAIN [PGA gain]

The CXD3410GA can set the programmable gain amplifier (PGA) gain from —6dB to +42dB in 1024 steps by
using PGA gain setting data to GAIN.

The PGA gain setting data is expressed as shown in the table below using to GAIN.

MSB LSB
D06 D07 | DO8 D09 D10 D11 | D12 D13 D14 D15
0 1 1 1 0 0 0 0 1 1
! ! !
1 C 3 GAIN is expressed as [1C3h].

For example, when GAIN is set to "000h", "080h", "220h", "348h" and "3FFh", the respective PGA gain setting
values are —6dB, 0dB, +20dB, +34dB and +42dB.
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OB clamp level setting data: to OBLVL [OB clamp level]
The CXD3410GA can set the OPB clamp output value from 0 to 60LSB in 4LSB steps by using CCD signal
processor block control data to OBLVL.

The OPB clamp output setting data is expressed as shown in the table below using to OBLVL.

MSB

LSB

D12 D13 D14 D15

0

1 1 0
1
6

OBLVL is expressed as .

For example, when OBLVL is set to "0Oh", "1h", "8h" and "Fh", the respective OPB clamp output setting values
are OLSB, 4LSB, 32LSB and 60LSB.
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Notes on Operation

1. Be sure to start up the timing generator block VL and VH pin power supplies at the timing shown in the
figure below in order to prevent the SUB pin of the CCD image sensor from going to negative potential. In
addition, start up the timing generator block Vpoz, Vop2, Vbb3, Vops and Vops pin and CCD signal processor
block DVob1, DVbb2, AVpb1, AVbb2, AVbbp3, AVbb4 and AVbps pin power supplies at the same time either
before or at the same time as the VH pin power supply is started up.

15.0v

ov

-7.5V

2. Reset the timing generator block and CCD signal processor block during power-on. The timing generator
block is reset by inputting the reset signal to the RST pin. The CCD signal processor block is reset by
initializing the serial data.

3. Separate the timing generator block Vbp1, Vbb2, Vops, Vbp4 and Vops pins from the CCD signal processor
block DVpp1, DVbbp2, AVDD1, AVDD2, AVDD3, AVDD4 and AVbbs pins.
Also, the ADC output driver stage is connected to the dedicated power supply pin DVbopi. Separating this
pin from other power supplies is recommended to avoid affecting the internal analog circuits.

4. The difference in potential between the timing generator block Vopa pin supply voltage 3 Vooc and the CCD
signal processor block DVbb1, DVbbp2, AVbb1, AVbbz2, AVbp3, AVbp4 and AVops pin supply voltages 1 Vooe,
2 Voof and 3 Vopg should be 0.1V or less.

5. The timing generator block and CCD signal processor block ground pins should use a shared ground which
is connected outside the IC. When the set ground is divided into digital and analog blocks, connect the
timing generator block ground pins to the digital ground and the CCD signal processor block ground pins to
the analog ground. The difference in potential between the timing generator block Vssi1, Vss2, Vss3, Vss4,
Vsss, Vsse and VM and the CCD signal processor block DVss1, DVss2, DVss3, AVss1, AVss2, AVss3, AVssa4,
AVsss and AVsse should be 0.1V or less.

6. Do not perform serial communication with the CCD signal processor block during the effective image
period, as this may cause the picture quality to deteriorate. In addition, using SCK2, SSI2 and SEN2, which
are used by the CCD signal processor block, use of the dedicated ports is recommended. When using
these pins as shared ports with the timing generator block or other ICs, be sure to thoroughly confirm the
effects on picture quality before use.
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Package Outline
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