SONY

CXD3606R

Timing Generator for Frame Readout CCD Image Sensor

Description

The CXD3606R is a timing generator IC which
generates the timing pulses for performing frame
readout using the ICX412 CCD image sensor.

Features
* Base oscillation frequency 45MHz
« Electronic shutter function

» Supports draft (sextuple speed) / AF (auto focus)

drive
 Horizontal driver for CCD image sensor
* Vertical driver for CCD image sensor

Applications
Digital still cameras

Structure
Silicon gate CMOS IC

Applicable CCD Image Sensors
ICX412 (Type 1/1.8, 3240K pixels)

Pin Configuration
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48 pin LQFP (Plastic)

Absolute Maximum Ratings

* Supply voltage Vop Vss —0.3t0 +7.0 \%
Vi —10.0 to Vss \%
VH VL —-0.3t0 +26.0 \%
* Input voltage Vi Vss—-0.3toVop +0.3 V
e Output voltage Vo1 Vss—-0.3toVob+0.3 V
Vo2 VL-03toVss+0.3 V
Vo3 VL—-0.3toVH + 0.3 \%
» Operating temperature
Topr —-20t0 +75 °C
» Storage temperature
Tstg -55 to +150 °C
Recommended Operating Conditions
» Supply voltage  Voob 3.0t05.25 \%
Vbba, Vooc, Vood
3.0t0 3.6 Y
Vm 0.0 \%
VH 14510 15.5 Vv
Vi -7.0t0-8.0 Y
» Operating temperature
Topr —-20t0 +75 °C

UGroups 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

Ei(: Symbol | I/O Description
1 | Vssl — | GND
Internal system reset input. High: Normal operation, Low: Reset control
2 RST I Normally apply reset during power-on.
Schmitt trigger input/protective diode on power supply side
3 SNCSL | Control input used to switch sync system. High: CKI sync, Low:_MCKO sync
With pull-down resistor
4 ID/EXP o Ver_tica! directior_1 line id_entification_ pu_lse output/exposure time identification pulse output.
Switching possible using the serial interface data. (Default: ID)
5 | WEN O | Memory write timing pulse output
6 SSGSL | Internal SSG enable. High: Internal SSG valid, Low: External sync valid. _
With pull-down resistor
7 | Vopl — | 3.3V power supply. (Power supply for common logic block)
8 | Vbp2 — | 3.3V power supply. (Power supply for RG)
9 RG O | CCD reset gate pulse output
10 | Vss2 — | GND
11 | Vss3 — | GND
12 | H1 O | CCD horizontal register clock output
13 | H2 O | CCD horizontal register clock output
14 | Vob3 — | 3.3to 5.0V power supply. (Power supply for H1/H2)
15 | Vop4 — | 3.3V power supply. (Power supply for CDS)
16 | XSHP O | CCD precharge level sample-and-hold pulse output
17 | XSHD O | CCD data level sample-and-hold pulse output
18 | XRS O | Sample-and-hold pulse output for analog/digital conversion phase alignment
19 | PBLK O | Pulse output for horizontal and vertical blanking period pulse cleaning
20 | CLPDM O | CCD dummy signal clamp pulse output
21 | Vss4 — | GND
22 | oBCLP o CCD op_tical black _signal clamp pulse output _ o
The horizontal/vertical OB pattern can be changed using the serial interface data.
23 | ADCLK © E(I)(;?Ic(atl);tﬁgégogd?sggr%%g:ggfslscig:;VE;?%ntLi serial interface data
24 | Vssb — | GND
25 | CKO O | Inverter output
26 | CKI I Inverter input
27 | OSCO O | Inverter output for oscillation. When not used, leave open or connect a capacitor.
28 | OSCI I Inverter input for oscillation. When not used, fix low.
29 | Vop5 — | 3.3V power supply. (Power supply for common logic block)
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Ei(: Symbol | I/O Description
30 | MCKO O | System clock output for signal processing IC
31 | ssi | Serial_intgrface_data input fqr int(—?rnal mode settings. _

Schmitt trigger input/protective diode on power supply side
32 | sck | Seriallintgrface_clock input f_or int_ernal mode settings. _

Schmitt trigger input/protective diode on power supply side
33 | SEN | Seriallintgrface_strobe input_for ir_1terna| mode settings. _

Schmitt trigger input/protective diode on power supply side
34 | VD I/O | Vertical sync signal input/output
35 | HD I/O | Horizontal sync signal input/output
36 | Vss6 — | GND
37 | TEST1 I IC test pin 1; normally fixed to GND. With pull-down resistor
38 | VM — | GND (GND for vertical driver)
39 | V2 O | CCD vertical register clock output
40 | v4 O | CCD vertical register clock output
41 | V1A O | CCD vertical register clock output
42 | VH — | 15.0V power supply. (Power supply for vertical driver)
43 | V1B O | CCD vertical register clock output
44 | V3A O | CCD vertical register clock output
45 | VL — | =7.5V power supply. (Power supply for vertical driver)
46 | V3B O | CCD vertical register clock output
47 | SUB O | CCD electronic shutter pulse output
48 | TEST2 I IC test pin 2; normally fixed GND. With pull-down registor
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Electrical Characteristics

DC Characteristics (Within the recommended operating conditions)
Iltem Pins Symbol Conditions Min. Typ. Max. | Unit
Supply voltage 1 | Vbp2 Vbba 3.0 3.3 3.6 Vv
Supply voltage 2 | Vbp3 Vbbb 3.0 3.3 5.25 Vv
Supply voltage 3 | Vop4 Vbbc 3.0 3.3 3.6 Vv
Supply voltage 4 | Vopl, Vbbp5 Vood 3.0 3.3 3.6 Vv
Input voltage 14 RST, S8, SCK, | Vv 0.8Vood v
SEN Vi 0.2Vood| V
o | TESTL, TEST2, ViH1 0.7vood \
Input voltage 2

SNCSL, SSGSL | vy4 0.2Vood| V
VIH2 0.8Vood \/
voltage ’ Vo1 | Feed current where lon =-1.2 mA | Vood — 0.8 V
Vo1 | Pull-in current where loL = 2.4mA 0.4 \Y
VoHn2 | Feed current where loH = -22.0mA |Vobpb — 0.8 \Y

Output voltage 1 | H1, H2 -
VoL2 | Pull-in current where loL = 14.4mA 0.4 \Y
Vons | Feed current where lon =-3.3mA |Vopa — 0.8 \Y

Output voltage 2 | RG -
VoLs | Pull-in current where loL = 2.4mA 0.4 \Y
XSHP, XSHD, | Vora | Feed current where lon = —3.3mA | Vooc — 0.8 \4

Output voltage 3 | XRS, PBLK,
OBCLP, CLPDM,

ADCLK Voua | Pull-in current where loL = 2.4mA 0.4 \Y

Vons | Feed current where lod =-6.9mA  |Vopd — 0.8 \Y
Output voltage 4 | CKO .

Vous | Pull-in current where loL = 4.8mA 0.4 \Y

Vons | Feed current where lon =-3.3mA |Vopd — 0.8 \Y
Output voltage 5 | MCKO .

Vous | Pull-in current where loL = 2.4mA 0.4 \Y

ID/EXP VoH7 | Feed current where lon = -2.4mA  |Vood - 0.8 \

Output voltage 6 ' .

WEN Vou7 | Pull-in current where loL = 4.8mA 0.4 v
loL V1A/B, V2, V3A/B, V4 = —-8.25V 10.0 mA

V1A, V1B, lom1 | V1A/B, V2, V3A/B, V4 = —0.25V -5.0 | mA

Output current 1 | V3A, V3B,

V2, V4 lom2 | V1A/B, V3A/B = 0.25V 5.0 mA
loH V1A/B, V3A/B = 14.75V 7.2 | mA
lost | SUB =-8.25V 5.4 mA

Output current 2 | SUB
losH | SUB = 14.75V -4.0 | mA

0 These input pins are Schmitt trigger inputs, and have a protective diode on the power supply side in the IC.
Therefore, they do not support 5V input.
2 This input pin is with pull-down registor in the IC.

Note) The above table indicates the condition for 3.3V drive.
—-5_-
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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 OsClI LVth Vopd/2 \%
VIH 0.7Vood \%
Input voltage OSCI
ViL 0.3vood| V
VoH Feed current where lon = -3.6mA [Vood - 0.8 Y,
Output voltage | OSCO -
VoL Pull-in current where loL = 2.4mA 0.4 Y,
Feedback 0SCl, 0SCO | RFB | Vin = Vood or Vss 500k | 2M | 5M | Q
resistor
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 0.7Vobd \%
Input voltage CKiI
ViL 0.3Vood| V
Input amplitude VIN fmax 50MHz sine wave 0.3 Vp-p

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 \%
Output noise voltage Vet L0 v
VCMH 1.0 \%
VCML 1.0 \%
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.
—-6—
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Switching Waveforms
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Measurement Circuit

Serial interface data

VD [> o o o <] CKI
HD [> I c6
+3.3V >
—7.5V >
+15.0V >

CXD3606R

C1 3300pF  C2 560pF C3 820pF C4 8pF C5 215pF C6 10pF
R1 30Q R2 10Q
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AC Characteristics

AC characteristics between the serial interface clocks

0.8VDDd/]L
SS| 0.2Vood N i

| 0.8Vood 7
SCK | 0.2vopd /| !

(Within the recommended operating conditions)

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

Serial interface clock internal loading characteristics (1)

Example: During frame mode

w ] !
HD||||||T>|||(|||\||

N2

Enlarged view

HD 0.2Vobd x: / \ /
\_J \_/

1 tsl thl !

0.8Vond i
SEN / \_ 0.2vond

UBe sure to maintain a constantly high SEN 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 SEN setup time, activated by the falling edge of HD 0 ns
thl SEN hold time, activated by the falling edge of HD 113 ps

—9-—
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Serial interface clock internal loading characteristics (2)

Example: During frame mode

VD |
|

O VA N R
Enlarged view

VD 0.2Vond X

ootsl ) thl

0.8VoDd i
SEN / . 0.2Vbpd

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

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
ts1 SEN setup time, activated by the falling edge of VD 0 ns
thl SEN 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 CXD3606R 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 CXD3606R and controlled at the rising edge of SEN. See "Description of Operation”.

0.8VbDd —
SEN ]L

Output signal | X
| tpdPULSE

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit

tpdPULSE | Output signal delay, activated by the rising edge of SEN 15 100 ns

—10-
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RST loading characteristics

RST O.ZVDDd\r

7/ 0.2vood

twl
(Within the recommended operating conditions)
Symbol Definition Min. Typ. Max. | Unit
twil RST pulse width 28 ns

VD and HD phase characteristics

VP O.2VDDd\T \T 0.2Vopd

i ts1 w th1

HD Xk 0.2Vopd

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
tsl VD setup time, activated by the falling edge of HD 0 ns
thl VD hold time, activated by the falling edge of HD 0 ns

HD loading characteristics

P 0.2VDDd\ \ 0.2Vood

i tsl w th1 i

MCKO \ 3 0.8Vppd \

MCKO load capacitance = 10pF

(Within the recommended operating conditions)

Symbol Definition Min. Typ. Max. | Unit
tsl HD setup time, activated by the rising edge of MCKO 20 ns
thl HD hold time, activated by the rising edge of MCKO 0 ns

—-11 -
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Output variation characteristics

0.8Vood
MCKO o ]L
WEN, ID/EXP 3 X
. tpdl |
WEN and ID/EXP 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 25 70 ns

—12 —
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Description of Operation

Pulses output from the CXD3606R are controlled mainly by the pin and by the serial interface data. The
Pin Status Table is shown below, and the details of serial interface control are described on the following
pages.

Pin Status Table

Eg‘_ Symbol | CAM | SLP STB RST Eg‘ Symbol | CAM | SLP STB RST
1 |Vssl — 25 | CKO ACT | ACT L ACT
2 |RST ACT | ACT | ACT L 26 | CKI ACT | ACT | ACT | ACT
3 [SNCSL | ACT | ACT | ACT | ACT |27 |osco ACT | ACT | ACT | ACT
4 |IDIEXP | ACT L L L 28 | OSCI ACT | ACT | ACT | ACT
5 | WEN ACT L L L 29 | Voo5 —

6 [SSGSL | ACT | ACT | ACT | ACT |30 |McKO ACT | ACT L ACT
7 | Vool — 31 | SSl ACT | ACT | ACT DIS
8 |Vobp2 — 32 | scK ACT | ACT | ACT DIS
9 |RG ACT L L ACT |33 |SEN ACT | ACT | ACT DIS
10 | Vss2 — 34 | vDH ACT L L H
11 | Vss3 — 35 | HDM ACT L L H
12 | H1 ACT L L ACT |36 | Vss6 —

13 | H2 ACT L L ACT |37 |TEST1 —

14 | Vob3 — 38 | VM —

15 | Vop4 — 39 [ V2 ACT VM VM VM
16 | XSHP ACT L L ACT |40 |v4 ACT VM VM VL
17 | XSHD ACT L L ACT |41 |Vi1A ACT VH VH VM
18 | XRS ACT L L ACT |42 |VH —

19 | PBLK ACT L L H 43 | V1B ACT VH VH VM
20 |CLPDM | ACT L L H 44 | V3A ACT VH VH VL
21 | Vss4 — 45 | VL —

22 |OBCLP | ACT L L H 46 | V3B ACT VH VH VL
23 |ADCLK | ACT L L ACT |47 |suB ACT VH VH VL
24 | Vss5 — 48 | TEST2 —

O 1t is for output. For input, all items are “ACT".

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 42), VM (Pin 38) and VL (Pin 45),
respectively, in the controlled status.

13-
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Serial Interface Control

The CXD3606R basically loads and reflects the 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 serial interface data at the falling edge of VD or the rising edge of SEN.

((
))

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

These are two categories of serial interface data : the CXD3606R drive control data (hereafter “control data”)
and electronic shutter data (hereafter “shutter data”).
The details of each data are described below.

— 14—
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Control Data

Data Symbol Function Data=0 Data=1 RST
D00
o | cHIP Chip enable 10000001 - Engbled All
Other values - Disabled 0
D07
D08 o All
Dog | TG Category switching See to CTG. 0
D10 All
to | MODE Drive mode switching See to MODE. 0
D12
D13 | SMD Electronic shutter mode switchingDL OFF ON
D14 | HTSG HTSG control switchingDL OFF ON
D15 | PTSG Internal SSG function switching NTSC PAL 0
D16 All
to — — — — 0
D31
D32 | FGOB Wide OBCLP generation swi'[chingDZ OFF ON 0
D33 | EXP ID/EXP output switching ID EXP 0
D34 o All
D35 | PTOB OBCLP waveform pattern switching See to PTOB. 0
D36 . .
D37 | LDAD ADCLK logic phase adjustment See to LDAD. S
D38 All
D3g | STB Standby control See to STB. 0
D40 All
to — — — — 0
D47

(i see[D13|SMD.
2 see FGOB.

—15—
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Shutter Data

Data Symbol Function Data=0 Data=1 RST
D00
o | cHIP Chip enable 10000001 - En_abled All
Other values - Disabled 0
D07
D08 o All
Dog | CTC Category switching See to CTG. 0
D10 Electronic shutter vertical period All
to | SVD ronic P See to SVD.
specification 0
D19
D20 Electronic shutter horizontal period All
to | SHD ronic P See to SHD.
D31 specification 0
D32 High-speed shutter position All
to | SPL gh-spee P See [D32]to SPL.
specification 0
D41
D42 All
to — — — — 0
D47

— 16—
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Detailed Description of Each Data

Shared data: [D08 |to CTG [Category]

Of the data provided to the CXD3606R by the serial interface, the CXD3606R loads and subsequent data
to each data register as shown in the table below according to the combination of [D08 |and [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 CXD3606R 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.

Control data: [ D10 |to MODE [Drive mode]
The CXD3606R drive mode can be switched as follows. However, the drive mode bits are located to the
CXD3606R and reflected at the falling edge of VD.

D12 | D11 | D10 Description of operation
0 0 0 Draft mode (sextuple speed: default)
0 0 1 Frame mode (A field readout)
0 1 0 Frame mode (B field readout)
0 1 1 Frame mode
1 0 X AF1 mode
1 1 X AF2 mode

Control data: PTSG [Internal SSG output pattern]
The CXD3606R internal SSG output pattern can be switched as follows. However, the internal SSG output
pattern bits are loaded to the CXD3606R and reflected at the falling edge of VD.

D15 Description of Operation

0 NTSC equivalent pattern output

1 PAL equivalent pattern output

VD period in each pattern is defined as follows. However, note that the HD period also changes according to
the mode.

Frame mode Draft mode AF1 mode AF2 mode
NTSC equivalent pattern 885H + 810ck | 285H + 1455ck x 2 [142H + 1384ck + 1383ck| 71H + 1384ck
PAL equivalent pattern 884H + 1104ck 342H + 2592ck 171H + 1296¢k 85H + 1960ck

See the Timing Charts for the actual operation.

- 17 —
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Control data: FGOB [Wide OBCLP generation]
This controls wide OBCLP generation during the vertical OPB period. See the Timing Charts for the actual
operation. The default is "OFF".

D32 Description of operation

0 Wide OBCLP generation OFF
1 Wide OBCLP generation ON

Control data: [D34 |to PTOB [OBCLP waveform pattern]
This indicates the OBCLP waveform pattern. The default is "Normal".

D35 | D34 Waveform pattern
0 0 LT (Normal)
0 1 “ L[ (Shifted rearward)
1 0 T L[ (Shifted forward)
1 1 T (Wide)

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 STB [Standby]

The operating mode is switched as follows. However, the standby bits are loaded to the CXD3606R and control
is applied immediately at the rising edge of SEN.

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.

—18-—
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Control data/shutter data: [Electronic shutter]

The CXD3606R realizes various electronic shutter functions by using control data SMD and HTSG
and shutter data to SVD, to SHD and [D32]to SPL.

These functions are described in detail below.

First, the various modes are shown below. These modes are switched using control data SMD.

D13 Description of operation

0 Electronic shutter stopped mode

1 Electronic shutter mode

The electronic shutter data is expressed as shown in the table below using to SHD as an example.
However, MSB (D31) is a reserve bit for the future specification, and it is handled as a dummy on this IC.

MSB LSB
D31 D30 D29 D28 | D27 D26 D25 D24 | D23 D22 D21 D20
X 0 0 1 1 1 0 0 0 0 1 1

1 C 3 — 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

SvD to Number of vertical periods specification (000h < SVD < 3FFh)

SHD to Number of horizontal periods specification (000h < SHD < 7FFh)

SPL to Vertical period specification for high-speed shutter operation (000h < SPL < 3FFh)

Note)
The bit data definition area is assured in terms of the CXD3606R functions, and does not assure the CCD
characteristics.

The period during which SVD and SHD are specified together is the shutter speed. An image of the exposure
time calculation formula is shown below. In actual operation, the precise exposure time is calculated from the
operating frequency, VD and HD periods, decoding value during the horizontal period, and other factors.

(Exposure time) = SVD + {(number of HD per 1V) — (SHD + 1)}

Concretely, when specifying high-speed shutter, SVD is set to "000h". (See the figure.) During low-speed
shutter, or in other words when SVD is set to "001h" 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 (humber of SUB pulses — 1).

—19-—
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vD _|_| ‘ SHD . |_|SVD
V1A | | |
sus LI

WEN

el ; T
EXP —|— |
1 |
1
1
|

1 !
002h { oooh

SHD 10Fh { oson

Exposure time X e

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
000 o 002
1 | Usvo i

\Y

.. SHD ‘
V1A

O

sus A EET R ET SR ETRE I
wen L] | ; ”7
ExXP |

X 1 X 1
X 001h ™ ooon
X 002h X 000h
SHD X 10Fh X 0A3h

|

Exposure time X

Incidentally, SPL is counted as "000h", "001h", "002h" and so on in conformance with SVD. At this time, even if
SPL > SVD is set, operation conforms to the state when SPL = 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.

—-20-—
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[HTSG control mode]

This mode controls the V1A/B and V3A/B ternary level outputs (readout pulse block) using HTSG. When
control is applied, V pulse modulation does not occur during the readout period, and only normal V transfer is
performed.

D14 Description of operation

0 Readout pulse (SG) normal operation
1 HTSG control mode

vw ] i i i i

sus flfe i}
S T e ] O T Ty A AR
EXP | ]

o) 1 o
SMD 1 X 0 X 1

Exposure time |
p — | —

[EXP pulse]

The ID/EXP pin (Pin 4) output can be switched between the ID pulse or the EXP pulse using EXP. The
default is the "ID" pulse. See the Timing Charts for the ID pulse. The EXP pulse indicates the exposure time
when it is high. In draft mode, the transition point is midpoint value (1443ck) of the last SUB pulse falling edge
and each V1A/B and V3A/B ternary output falling edge. When there is no SUB pulse, the later ternary output
falling edge (1538ck) is used. In frame mode, the transition point is the last SUB pulse falling edge, and each
V1A/B and V3A/B ternary level output falling edge (1348ck). When there is no SUB pulse, the V pulse
modulation falling edge (1386¢k) immediately after the ternary output is used. In addition, switching from the ID
pulse to the EXP pulse is performed at the ID reset timing (the ID transition point during the horizontal period of
each V1A/B and V3A/B ternary level output), and the EXP pulse is reset low at this point. See the EXP pulse
indicated in the explanatory diagrams under [Electronic shutter] for an image of operation.

— 21 —



CXD3606R

SONY

'SHUN O30T T + Hi788 SI I ‘ulaned juajeainba Tvd Jo4 *(SHun %9018 + HG88) uJaned usjeainba DS1N S! Ueyd siyl Jo ang
'sabels 09GT 01 paxl} S 320|q deams paads-ybiy 8yl
‘Jusuodwod g sy} sureluod | NO DD a1aym saul| Joy ybiy pue ‘yusuodwod ¥ syl SUreluod | NO ddD a48ym saul| oy Moj Si d| “dl SMoYSs Ueyo siy} Jo dx3/dig
‘pouad [eluoziioy yoeas ui Indino are sasind gNS alaym ased ayl SMoYS Leyd SIYL “erep adepaiul [euas ay) Ag paulwiaiap si sesind gNs o Jaquinu auln

H —
Y | | —
LU L L] QLU e
LLLLLLTTL UL L TTTL LLLLLLLL om0
LLLLLLL] LU L LLLLLLLL oo
LT L
ple T TR | (TEERE]| (e[
LT T IR ARG A RR e |11 [TTTTTTITTT o
TTTTITTTT T T/ TTTTTTTTT TTTTTT I T TTE [T/ TTTTTTTTTT e
IRRRRERR R I ETTETTET ety i LT TTTTTTTTT  ven
ERNNNNNERE|iN . L T LD e
HERRERREER[ININ L LT LLD LI e
LU L e L LU v
! . ¥o0|q daams paads-ybiH O | ! ! v ¥o0|q daams paads-ybiH | D '
CEEETTTEEET e e e e e e et e e e e e e e e e e e e e et (et e e et e e ey ens
LLLL L e e e e e e b fe e e L L e e e e L (e L Ll o
aﬁ,:” m m,m T wm,ww n,mm Hﬁ,ﬁ m o,m T omw R,w
m | 1 | | m S ] m an
, PRI g , , , plaId v , ,
CTV XDl » 9pow swelH
losuas abew! goo 8|qeot|ddy 3A0ON ey Buiwil uonoauig [eolsA  T-leyd

— 22 —



CXD3606R

SONY

"SNUN XOZ6SZ + HZYE SI I “‘seled JusreAnba Tvd 104 “(SHUN XOSSYT + 4055 T + HSG8Z) uiened Jusfeanba OSLIN SI LBy SIulJ0 A
uaU0dwWod g Bu SUeIId 1NO @D dIdYM Saul| 1o} YBiy pue usuoduwod ¥ By} SUIEIU0D LNO ADD dIAUM SaUI| 10} MO] S Al “dl SMOYS Leyd siyl Jo dX3/dl
"pouad [epuoziioy Yaes ul Indino are sesind gNS S18UM 3SeD SUI SMOYS LRy SIYL "erep aeua)ul [eUas au) Ag paulwialap S| sasind gNs Jo Jaquinu ayL

I i
LG U U UL L TN s
L] SRR AR LLLLLL] woao
L L L LLLLLLLL 4wsosm
L L [LLLLLLL swso
L L L L T |
Ty || S T || HiEEET woe
T O T TTO T T ETT TTT T TOTTT I T I T I T ITTTTTTTTT o
[T T T T IETT TTT T TT T T T IO T TTITTT T IO TTT T TTTTTTTTTT e
[T TTTTTTITT [TTT T ITTTTTTTTT ven
L L e
L L L L] e
L L L e
T T T TTTTTTTTTTTCTT| TOCT T T T T IO T T T T TT0T| TTTTTTTTTT ens
L L L L o
F e sl
| ani | | 2
ZTPXOl » spow yeig
losuas abew! @00 a|qeolddy 3IA0N 1eyD Buiwil uonoalig [edIUBA  Z-Meyd

23—



CXD3606R

SONY

"HBGT Woly suels 3o0|q deams paads-ybiy sy pue ‘siun 39962T + HTLT S! } wianed wajeainba Jvd 104 “(SHUn XIE8ET + NOPQET + HevT) ulened jusieainba DSIN SI Meyd syl Jo aa 0

00|q JIUS Bwel} 104 paxyy dre sabels g9 Hoolq deams paads-ybly 1oy paxy are sebels G/

uau0dwod g dys SUeu0d 1NO AD2 d1dym saul| 1o} ybiy pue Jusuodwiod Y dyi SUeIL0d LNO ADD d4aUM Saul| 10} MO| S| Al “dl SMOUS Heyo Sy} Jo dX3/dl
"poyad [eyuoziioy yoea ui Indino are sesind gNS S18yM 8SBD U} SMOYS Leyd SIUL "Byep 80Byaiul [eUas 8y Aq paujwiaiep si sasind gns 40 Jaquinu 8y

| | | an
o alaliniaiaipial} ] alp i
LD L | L waeo
LLLLLLLIL L L] i [LLLL awmoem
LD L] LI aoso
L] LU L LLLLL e
R | [ R 2 FEEE oo
______________X____m%____ _______________VA___ [TTTT
[TTTTTTTTTTITT] [TO S TTT|[TTTTTTTITTT{TT] | [TTTT s
IRI— __r%___ = [TTTT  ven

LI e

—1 11

_______________VA:

_______________VA_ ___AN_________________X L[] o
_______________VA__ N,_________________X_ L v

” 300]g JIys awelH 320|q deams ' g ! 320|q Hlys swelq =

! P umwamsm_” ! ! !
NERRRRRRERRRRRRRRRRE R ________________________________ [TT]] ens
LR P P P L P L] L[] o

VT [ 44" TET T (28 T€T

S | m B | m o

ZIPXOl apow T4V
losuas abew! @00 a|qeolddy 3JA0N 1eyD Buiwil uonoalig [ed1IUBA  €-leyd

— 24—



CXD3606R

SONY

'sOZT/T 1o} uey) Jabuoj 3o5°0 sI ulened Jusjeainbs DS 1N Jo} 81el swely 8y} 8sed SIy} Ul ‘JoASMOH

‘H89 woJ} suels %20|q daams paads-ybiy syl pue ‘syun 32096T + HG8 S U ‘wianed uajeAinba vd 104 *(SHun Xo48€T + HTZ) ulaned juajeainba DSIN SI Ueyd siyl Jo aAa 0
"00|q BIYS awrel) 1o} paxly are sabeis OTT )00|q doams paads-ybiy Jo) paxiy are sabels 97T 0

uau0dwod g dys SUreuod 1NO AD2 d1aym saul| 1o} by pue Jusuodwiod Y ay) surIu0d 1NO ADD d48UM Saul| 10} MO| sI Al “dl SMOUS Heyo SIu} Jo dX3/dl

"pouad [ejuoziioy yoes Ui Indino are sasind gNS 18ym 85D dU) SMOUS LRy SIUL "elep d0epIaiul [elas aui Aq pauiluislap si sesind gNS Jo Jaquinu 8y

ﬁ

Ialgl

=
2
8
3
L

Eﬁm“ |

T T T T T T T818T8]

|
@ o
3 g
8 3
[T T T T T [glglglg 11
alglals
g 3
|
|

R

RERRARRRRRRAI

[TTTTTTTTTITT S

[TTTTTTTTTITTE

TTTTTTTTTITT

T

HERNNRRNERERID

s
s

L

m wolguseweld I 1|1 OPolGdeams 15 m A00[q Yus Bweld 5
I I paads-ybiH I
TC L S L S

CTVXOl »
Josuas abewi oD a|geoljddy

spow ¢4V
3dON

B B

Leyd Buiwil uondalIg [edIlaA

Nam

dX3/dl

NAd10

d104d0 3pIM

d70490

YA

SE7AN

VEA

2,

aTA

VIA

ans

dH

an

v-Hueyd

— 25—



CXD3606R

SONY

"T-HeyD ul pajedlpul uomsod a3 ye Buiul SAoge auj Je INdino si (8piv) 41090
“T-MeyD ul umoys uomisod ayj Je anoge umoys Bulwi ay3 Je INdino a1e NIM pue dxX3/Al Al SMoYs Heyd siy Jo dX3/al
“erep adeualuI [eLIas ay) Agq pajjoauod st indino uaym anoge umoys Buiwn ayl 1e indino st gNs 0

“Buiwp siy 1e s 9SS [ewisiul (sTig'g) 3orZT o pouad e smoys Heyod siuL “(ZHWG 2z St Aousnbaiy eaup ey usym) stig 6T 0} £ Alerewixoidde usamiaq eq pinoys pouad |ley aH 8yl

"QH 4O I[e} BY} WO} 8S14 OMDIN BY} Je JUN0d 8y dFedlpul sjujod uopisued} asind Indino ayi Je s1equinu 8y L
‘Builn peo] H909£AXD [eNIde B SaledIpul Leyd SIY Jo aH dYL

Ndd10

(apm) 41080
(v) 41090
(e) 41080
(2) 1080

(1) 41090

IR A A A A B A AR AR AR IR A A AN AR IR AR AR AR NIM
N S S S S S S dXx3/di
IR R BRI X18d
T U U O T T S S A S I T
B S B B B B S L0 L LT T T T oans
T U N T U O O T T U O T U O S S S S O S S N A A A O B N N N AR SR R AR - R A A AR A AR - B N A A N
R RS N N N N N N L
R R A
) O s s s s s s e s e s L R R - £
N R T T N R A
B e R
Ll L oo oonnoronnorororoweseyonopooonoponboveer rororoorororoororororonorororonononor
JR T T O N O O O O O -2 7
BRI AR En
============================== e =============== ZH
============================== B =============== H
D WOW0OV/9SY 1 B2y G d Gl g
OMOI

DL p e = 1 aH
L O B S O B B O B B S v i S S O NS L SO B A

(vs2)

CTVXQl »
Josuas abewi oD a|geoijddy

Ipow swelH

300N ey Bulwil uonoaliq [eluoziioH

g-1eyd

— 26—



CXD3606R

SONY

¥ pue 'z-Uey Ui parealpur uopisod ay) e Buiwn aAoge ay) 1e Indino st (8pim) 41090

b pue £'2-Heyd Ul umoys uopisod sy} 1 aA0ge umoys Buli au) e Indino are NIM pue dx3/dl ‘Al SMoYs Heyd il Jo dx3/al

“Blep adeyalul [euas ayl Ag pajjosluod st indino usym anoge umoys Buiwi ayl 1e indino st gNs O

‘Buiwn siy1 1e st 9SS reutaiu| “(srig-g) 3o2T Jo pouad e smoys Leyd siyl (ZHING 2z S! Aouanbal) aalp ayl uaym) srlip 6T 01 £ Ajlerewixoldde usamiaq aq pjnoys pouad |jey aH 8yl 0

"QH 4O 18} BY} WO} S OMDIN BU3 Je Junod 8y dredipul sjulod uonisues asind Indino sy Je sisquinu 8y L
‘Buiwn peol ¥909£AXD [eNIOe Y} SRedIPU Leyd SIY} JO H 8YL

e e e e T e e
vt
oo
Lo
Lo
' R 2 e« | A
1 _,,,,_,,,,_,Nm,,_,,,
1 _,,,,ONH,,,,_,Nm,,_,,,
9
| [ T R T S B« S S B S A B
S S S S S O s s e s S R R B S
0SS 005 oSy ooy 0§ 00€ 0sz 00z 0ST 00T 0§ 0
(r29e)

CTVXOl »
losuas abewil oD a|qedljddy

apow z4v ‘apow T4V ‘apowl yeid
300N

ey Bulwil uonodalig [eluoziioH

NaMm
dX3/dl
ANadi1o

(8pim) 471090
(¥) 41080
(e) 41080
(2) d1090
(1) 41090
lad

ans

aIvVEN

7\

aNvINA

OMOW

aH

9-1eyD



CXD3606R

SONY

"(09ST#) %2085 H86 01 dn pawioyad s| vA ‘A/VEA ‘ZA 'G/VTA Jo daams paads-UbiH
"dl smouys ueyd siuy) Jo dx3/dl
‘erep adeualul [elas ay) Agq pajjouod st indino uaym anoge umoys Buiwin ayl 1e indino st gNs 0

‘Buiwin siy1 1e sl 9SS feusdiu] ‘(srig'g) XoZT 1o pouad e smoys Leyo siyl (ZHING Zz S! Aouanbaly aalip ayl uaym) srp 6T 01 £'Z Ajlerewixoidde usamiag aq pjnoys pouad |e} dH 8yl 0
"QH JO |[B} dY} WOy 3SU OMDIN S} Je JUN02 By} jedipul sjuiod uomsue.) sind INdiNO dY} Je SIBGWINU dYL [

“Buiwn peoj Y909EAXD [eNIde By} SeFedipul ey SIu} JO aH 8YL

o N
T T T T S S S R A
R T R T S T T T S T T T S N T S S N A R S N
— — T T T
I e
T T T T T T R
T T T T T T S S S S S S S S S B R
R R e
[ T T T T T S S S A
T N O T T S S S S S R S R R
R R e S T S S S S S R S R R
[ T T T T T R R
[ T T T T T T S S A
— — T G p—T—T—T—T— T
Lo N B i [
[ T A T S R A
1 1 1 1 1 1 1 1 1 1 1 ,ONH, 1 1 1 1 ,Nm 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1
I T L o THE e e
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1
[ o FE S T T T
' 1 1 gIE 1 1 99T ! 1 1 1 ' 1 06 ! 1 o 1 1 1 ' 1 1
L Ste T N T T T R N S R S S S N S R S R
— puasaeas s N R A
[ T A e
[ T T o0 uogeT o T TZg
[ T N N T
[ I [ R L S T T R N [ T N LR R R R R R
I | 1 8TE ! ! 99T ! ! ! | ! 06 ! T ! ! ! I | |
[ TR A S S N N R A R
[ R T R T S R T T S R S S S S S N R A R T
——T—T — T 4 i 1 i i _—T—T—T—TT
R 7 S < L
I R PR R S R T T wa S S S S S S S S N N A SN
T S T e e R R
[ T T T T T
[ T T T S R
[ T T T
R o
[ T T T T T S S S N S S ST N« S S S SRS A R
i i
T T T T T T S S S S S S S S T S S N S T R
T T T T O o o e e e e R e ey i
T e T e T e e e T e e e e e e e e e T T e L R R S S
0SS 005 oSt ooy 0se 00€ 0sz 00z 0sT 00T 0S 0
(¥v52)

CTVXOl »
losuas abewi oD a|gedlddy

apouw auwrelH (D :deams paads-ybiH)
3a0W ey Buiwil uonvalIg [eIU0ZII0H

N3IM

dX3/dl

Nad10

d7040

M1ad

ans

VA

a/vVEN

[

aVTIA

OMOW

adH

L-Meyd

|
[e0)
N

|



CXD3606R

SONY

‘Buin sy e sl 9SS [eulau|

‘apow g4V Ul (9TT#) %92T9Z HO/Z pue apow T4V Ul (G/#) 392192 HI¥T 01 dn pawlopad si deams paads-ybiy ‘uonippe uj
"apowl z4v ul (0TT#) Y980€ HST pue apow T4V Ul (89#) %0815z HTT 01 dn paswlopad si #A pue g/VEA ‘ZA ‘9/VTA 10 Hiys sweld 0

¥ pue £-11eyD Ul umoys uoisod ay) Je anode umoys Buin ay) 1e Indino are NIM pue dxX3/dl ‘d1090 ‘M19d 'al SMoys Meyd sit Jo dx3/al

"elep soepIBlUI eSS Bu) Ag Pa||ou0D S| INdino usyM anoge umoys Bujwi sus ye ndino s1 NS

"(s1lg°G) @opzT Jo pouad e smoys Leyd siyl "(ZHING zz S! Aouanbaly aalp ay) uaym) srig 6T 01 £'Z Ajerewixoidde usamiag ag pjnoys pouad ey aH ayLp

"QH O [e} Y3 WOk 31 OMDIN BY} Je Junod sy aFedlpul sjujod uopisue. asind Indino sy} Je siaquinu 8yl
‘Buiwn peo| Y909€AXD [eNIoe 8U) Seedlpul Meyd SIU} O aH 8yl

oT ! !

||||| Y

'
'
i
'
'
|
T
'
'
'
'
'
'
!
T
'
'
'
|
T
'
'
'
'
'
!
T
'
'
'
|
T
'
|

' '
| |
T T
' '
' '
' '
' '
' '
' '
! !
T T
' '
' '
' '
| |
T T
' '
' '
' '
' '
' '
! !
T T
' '
' '
' '
| |
T T
' '
| |

(r292)

(3 :deams paads-ybiy ‘11ys awel)
uey) Bulwil uonosalig [eluoziioHy

ZIPXDl * apow g4V ‘spow T4V
Josuas abewi oD a|geoljddy JdON

NIM
dx3/di
ANad10
d10490
M1ad
|

ans o
N

|
VA
a/VEN

25

avTA

g-1reyD



CXD3606R

SONY

‘Buiwin siyl 1e sl 9SS feusaiu] "(sng'g) ¥ozZT Jo pouad e smoys Leyd siyl (zZHNG Zz S! Aouanbal) aaup ayl uaym) s 6T 01 £'Z Ajlerewixoidde usamiaq aq pjnoys pouad |jey aH Ayl
"QH JO |8} Y} WOy 3SI OMDN S} e Junod dy} 3jedipul sjuiod uonisued) asind indino ay} Je siaquinu dYL
‘Buiun peo| Y909€AXD [enIde By} S3YEdIPUI Leyd siy} Jo aH 8YL

— 1. W W oA
L ! | aen
L _ oo
i | | ZA
R | | aTA
] | | VIA
I | 8 |
| W A
L | | gen
L | | VEA
e | | | A
o m ” ” g1n
] | - —
I | i v |
RN ] B B ] aH
8 g oo 0 Ch B R e 6
SN & oo (vvs2) 855 I3RS (vvse)

CTVXOl » 3pow swelH
Josuas abewi gD a|qedddy JAON 1rey)d Bulwil uonoaliqg [eluoziioH

[ploi 4]

[p1e1d vl

6-1eyD

|
o
(9p]

|



CXD3606R

SONY

‘Buiwin syl 1e s1 9SS reuaiy] “(srig-g) 3ozt Jo pouad e smoys Leyd siyl (ZHING Zg S! Aouanbaly aalp ayl uaym) srig 6T 01 £'Z Ajerewixoidde usamiag aq pinoys pouad e} aH eyl
"QH JO |18} Y} WOy 3SI OMDW B} e Junod ay} ajedlpul sjuiod uonisuel) asind indino ay} Je siaquinu dyL
‘Buin peo| Y909 XD [enide By} Sajedlpul Leyd siy} Jo dH 8yl

VEN

4\

aTA

VIA

ZIPXDl - apow g4y ‘spow T4V ‘spow yeidq
Josuas abewi oD a|gediddy 3JA0N ueyn m:_E_.r uol}daliqg [euoziioH OQtT-Meyd



CXD3606R

SONY

“eyep soepAlUI [elas aui Ag payoads ag ued 310aV Jo sseyd [ealfol syl
"as|nd yoea 0] pappe sI Aejap e ‘wiojenem Indino renioe ayl 104 ‘diysuonejal uonisod [ea1bo] sy smoys as|nd yoeas jo diysuone|al aseyd eyl
‘Buin peo] H909eAXD [BNIdE BU1 SI UdIYM AH SY) S81edIpul Ueyd siy) Jo .aH

RSN RN RN R R J S ) R A A

R B
UL TU T[T T UL LT L =

T T T T T T T

1NN nn =

¢H

TH

OXON

A10av

OXo

MO

«aH

aH

ZTEXOl »
10suss abewr @o2 a|qeoljddy 3aon 1eyD bulwi] sseyd peads-ybiH  TT-1eyD

—-32—



CXD3606R

"3wWes ay) Jou S| ejep JaNNYS 1039 pue Spow dAUP Jo Bulwin Bulyoums ayL

‘uoiresado Japnys [edlueydaw [013u0d 0} 3sind sy eresauah Jou SB0p YI09EAXD BYL

J93ys erep Josuds abew! DD ay) 93s ‘s|elap 104 Jusuodwod Buiwoolq syi sapnjoul g e pasodxa ered
‘uoielado [ewlou JannNys 21U0J199|9 Jo djdwexa Leyd Buiwi sALp € SI Leyd SIUL

VN yoso X yoso X yooo yooo X yoso X yoso aHs

€ X o X o X o X o X o X 3aow

1NO add

181INYS [e21ueyIs|N

[a1]

ns

X 1 X 1 X 0 X 0 xﬁxﬁxﬁxﬂxﬁxuos_m
X

|
[42]
™

|

SONY

ZIYXDl » Yeidg < sweld < Jeid
Josuas abewi oD a|qedlddy JAON 1eyd aouanbag uonoalig [e2IIBA  ZT-Meyd



SONY CXD3606R

Application Circuit Block diagram

ccD ouUT Digital OUT
ceD > CDS/ADC Block 9

ICX412

A A A

Signal
Processor
Block

TEST1
TEST2

Controller

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 —7.5V, +15.0V, +3.3V power supplies, be sure to start up the —7.5V and +15.0V power supplies in
the following order to prevent the SUB pin of the CCD image sensor from going to negative potential.

15.0v

ov

—7.5V
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Package Outline Unit: mm

48PIN LQFP (PLASTIC)
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e DETAIL B: PALLADIUM
_DETAILA NOTE: Dimension “[7 does not include mold protrusion.
PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN
SONY CODE LQFP-48P-L0O1 LEAD TREATMENT PALLADIUM PLATING
EIAJ CODE P-LQFP48-7x7-0.5 LEAD MATERIAL COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.2g9
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