SONY CXA1065M

Vertical clock driver for CCD imagers

Description .
The CXA1065M is a bipolar IC developed to Package Outline Unit: mm
drive the vertical shift register of CCD imagers 24 pin SOP
(ICX022 etc.).
It is composed of seven drivers that can drive Lo M ros Me
large capacitors with wide voltage amplitude. A u T
suppressing function of coupling between phases FEEEEEEEEEEE:
reduces blooming and smear to make this IC ideal
for vertical clock driving of CCD imaging devices.
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Features 1&5;55@15”?%2_4
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* Almost all functions required for vertical clock 2450
drniving of CCD imager are provided.

* Negative voltage source is not needed.

* Suppressing function of coupling between r ]
phases.

* Wide output amplitude — Qutput voltage am- —H-@z012]0)
plitude is almost equal to supply voltage.

* Wide operating voltage range — 5.5 to+25V SOP-24P-1071

* Low power consumption with the built-in
power-saving circuit — 116 mW Typ. when
the ICX022 equivalent circuit load is driven. Block Diagram

Structure
Silicon monolithic IC veea i [Negatve
Absolute Maximum Ratings (Ta=25°C) o
e Supply voltage Veel 6
Vee2-1 27
Vee2-2 27
Vee2-3 27
Vee2-4 27
Vee3 27
Vecd 27
* Operating temperature Topr —-20to +75 °C xs62 (
* Storage temperature Tatg —-55t0 +150 °C
s Allowable power
dissipation Po 560 mw xve (8

xva (8

Ll O O

Recommended Operating Conditions
Veel 4.5t0 5.5
Vee2-1 5.5 to 25
Vee2-2 5.5 to 25
Vee2-3 5.5 to 25
Vee2-4 5.5 to 25
Vee3 5.5 to 25
Veed 5.5 to 25
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CXA1065M

SONY.

Pin Configuration {Top View) and Description
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No | Symbol [ Description Equivalent circuit
Function of each driver is inverter
Truth table Input | Qutput
L H
H L
1 SG1 Sensor gate driver 1
2 Vol Vertical clock dnver 1
5 Vo2 Vertical clock drivr 2
Qutput
6 SG2 Sensor gate drniver 2 pins
7 Va3 Vertical clock dniver 3
10 Vod Vertical clock drniver 4
n NV Negative voltage generation driver
3 Vee2-1 Verticat clock driver 1
4 Vcc2-2 Vertical clock driver 2
8 Vce2-3 Vertical clock driver 3 ;i:
9 Vecc2-4 Vertical clock dnver 4
13 Vecd Negative voltage generation driver
23 Vee3d Sensor gate driver 1, 2
12 GND1
GND
24 GND2
797
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CXA1065M SONY.:
No. ! Symbol Description Equivalent circurt
14 | XNV Negative voltage generation driver Veel
15 | Xva Verucal clock dnver 4 %
16 ' XV3 Vertical ciock driver 3
- Input
17 ©  XSG2 Sensor gate driver 2 pin @
2
18 XVv2 Vertical clock driver 2 @
19 1 xw1 Vertical clock driver 1 >
20 E XSG1 Sensor gate driver 1
Veel
X 5k0s
21 PS Input pin for the power-saving signal
(For the power-saving function, refer to @ A
the Description of Functions.) 15 k@
x
22 Veel Power supply of the bias circuit.
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CXA1065M S ON“

Electrical Characteristics

DC characteristics
Ta=25°C
Vec1=5V, Veecz-1 =12V, Vee2-2=12V, Veecz3= 12V, Vcez4=12V, Veez =12V, Veca= 12V
With outputs open

i T J
Input condition ﬁlank (5):// { ' '
Parameter Symbol J Min | Typ | Max ' Umit
1
PS | XV1 | XV2 | XV3 | XV4 | XSG1|XSG2| XNV ! ‘
I T
Input current . _500i- 270 { WA
low level
Input current into PS pin
input current [ R 003 15 uA
high level
XV fxvi
xXv2 liLxv2
XV3 lLxv3 H
input
current Xv4 liLxva H -15|-25 A
low tevel
XSG1 IinLxsa H
XsG2 xs62 H
XNV XNV
{nput current
into 7 drivers XV1 - H
XvV2 lmxvz H
Input Xv3 hHxv3 H
current
high level | XV4 Imxva H 0.03| 15 | »A
XSG1 Imxsa H
X5G2 ImxsG2 H
XNV Inxny H
5| V
input Low level v 00
voltage
9 High level v 4 95 v

BN 3382383 000L924 T3L HE 799



CXA1065M SONY’

Input condition Slank (5)\\; |
FParameter Symbol Min | Typ. | Max.| Unit
PS | XV1 | XV2 | XV3 | XV4 {XSG1|XSG2| XNV j
T I t
PS L 1
All inputs. L lecrw 1.5135 55 | mA
PS L
DC suspiy cuttentof | anmputs H | ST HiH|HIH|H | |H]|os5l17] 30 ma
bias circuit at Veeo [
y PS H
All inputs L lect nL H 1632|650 | mA
PS. H
Al inputs H lcc1 nR H H H H H H H H 0513125 mA
;f/"l' L leca 1w
- - 0.6(20|30]| ma
DC supply current of X§/1L H lce2 1 LK H
verucal clock driver 1 at
Vccaa PS H
XV1 L Icc2 1 WL H 0.1 |05 |10 mA
PS H
XV1 H lccz1mH | H H 1513250 mA
:?/ZL L lec22w
PS. L 051! 201} 3.0 mA
DC supply current of XVA2- H lec221M H
vertical clock driver 2 at -
Vcca-2 PS H
XV2: L fcc2-2 ML H 0.1/ 05| 1.0 mAa
PS. H
XV2- H lcc2-2 WM H H 16 (3250 ma
;f;a'f L lce2-3 1L
05|20 | 3.0 mA
DC supply current of i%‘; H lcc2-3 M H
vertical clock driver 3 at -
Vcez 3 PS: H
XV3: L fcczam [ H 1532 50| mA
PS: H
XV3: H lcczamn | H H 0.1 /05|10 | mA
;?/:4'7 L lcc24tL
S - 0.5 20|30 ma
DC supply current of ';(V‘A% H lccz-4 v H
vertical clock driver 4 at
Veccz4 PS: H
XV4- L Icc2-a W H 1.5 13.2| 50| mA
PS: H
XVa: H Iccz-4 vH H H 0.1105] 1.0 mA
;sSGL1 2L lecawt
— 1.0 40|60 | ma
DC supply current of PsS: L R leca H H
XSG1, 2: H
sensor gate drnivers 1, 2
at Vccs PS: H
XSG1. 2: L lecsm | H 3.0 6.4 [10.0] ma
PS: H
XSG1, 2: H lccawm | H H [ H 0107 ] 14| ma
OC supply current of XNV- L lcca L
negative voltage genera- 0.5 20|30 mAa
ntion driver at Vcca XNV H lccaw H
800

BE 5382383 000L925 972 W



CXA1065M

SONY.

Characteristics when CXA1065M drives the equivalent circuit of CCD imager, ICX022

Supply current

Ta=25°C, Vcc1=5V, Vcc2= 10.6V, Vcca=13.4V, Vcca=10.6V
The CXD1035B (timing generator) is used as the input signal source

Parameter Symbol Condition Min. Typ. i Max i Unit
Supply current at Vcer Icet 05 1.9 30 : mA
Supply current at Vccez lccz 3.0 7.1 8.5 mA
Supply current at Vcea lccs 0.2 0.8 15 mA
Supply current at Vcca lcca 0.5 2.0 3.0 mA

Output waveform of each driver

Ta=25°C, Vcc1=5V, Vecza= 10V, Veca=13.4V, Vcca=10.6V
The CXD 10358 (timing generator) 1s used as the input signal source.

Parameter Symbol Condition Min. Typ. Max. Unit
Voltage at NV at 350ns after
Faling edge voltage | Vv XNV nsing edge 0.05 0.71 118 v
Output
. Voitage at NV at 350ns after
waveform Rising edge voltage | Vnww N 9.45 10.13 10.55 \
of negative .1 XNV falling edge
voltage Voltage at NV at 2100ns after
generation | L level voltage Vavie nsmggedge of XNV -0.08 | -0.02 0.04 \v;
driver
Voltage at NV at 2100ns after
H level voltage Vuven at XNV falling edge 10.52 10.58 10.64 \Y

801
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CXA1065M SONYE

—
Parameter ‘Svmbol Condition Min Typ Max | Unit
f Vo1 | Voiu Voitage at Vo1 at 490ns after XV 1 rnising edge 032
E L Vo2 | Vo2l Voltage at Vo2 at 490ns after XV 2 nising edge 035
| level 0 06 080 \
' voltage Lvos VodL Voltage at Vo3 at 490ns after XV 3 rnising edge 048
|
Vo4 | Voal | Voltage at Vesa at 490ns after XV4 rising edge 047
T i
; ' Vol | VoiH Voltage at Vo1 at 1050ns after XV 1 falling edge
|
' H Vo2 | Vo2H Volitage at Ve2 at 1050ns after XV2 falhng edge
| level 991 | 998 | 1006 | Vv
| voltage | v,3 | Voan | Voltage at Vo3 at 1050ns after XV3 falling edge
i
[ Vo4 | Vaan Voltage at Vea at 1050ns after XV4 faling edge
Qutput
wavefarms } Vo1 [ VorL | Voltage at Vet at 280ns after XV2 nsing edge -058 | -02%8| 0O \
of vertical !
lock dnvers ;
:o; 3”; i L Vo2 , Vo2tL | Voltage at Vo2 at 280ns after XV3 nsing dege -055| -034| -, 2| V
coupiing !
voltage Va3 | Vo3l | Voitage at Vo3 at 280ns after XV4 nising dege -060| -037} -013 v
Voa | Voail | Voltage at Ves at 280ns after XV 1 nsing dege -0.60 | -042} -023 3
Va1 | VeinH | Voitage at Ve1 at 280ns after XV2 falling edge 10.46
H Voz | Veznw | Vaoltage at Vo2 at 280ns after XV 3 falling edge 10.45
coupling 10.16 10.62 v
voltage Ve3 | Vesww | Voltage at Vea at 280ns after XV4 falling edge 10 37
Vo4 | VoaHH | Voltage at Vea at 280ns after XV 1 falling edge 10.44
Vo1 | Votlt | VeiL—Voill 0.14 0.61 1.07 v
L Vo2 | Ve2l-ll | V2L —Veall 0.25 0.68 1.10 v
coupling
amplitude | Vo3 | Vel il | VedL—Vealt 0.36 0.81 1.26 v
Voa |VeaiiL| Vo —Voald 0.44 0.88 1.32 \4
Falling SG1 | VsaiL | Voitage at SG1 at 350ns after XSG1 nsing edge 0.84
edge 0.14 1.46 v
valtage SG2 | VsaaL | Voltage at SG2 at 350ns after XSG2 nising edge 0.88
Rising SG1 | Vsan | Voltage at SGy at 350ns after XSG 1 falling edge 12.74
Output edge 11.94 13.26 v
waveforms voitage SG2 | Vsaam | Voitage at SG2 at 350ns after XSG2 falling edge 12.58
of sensar
gate drivers L SG1 | Vsaiw | Voltage at SG1 at 1330ns after XSG1 rnising edge
12 level -0.11| 000 | oM v
voltage SG2 | VsGatL | Voitage at SG2 at 1330ns after XSG2 nsing edge
H SG1 | VsaiuH| Voitage at SG1 at 1330ns after XSG 1 falling edge
lavel 13.25 | 1336 | 13.47 v
voltage SGz | Vsaawm| Voltage at SG2 at 1130ns after XSG2 falling edge

mm 8382383 0006927 745 W 802



CXA1065M SONYﬂ

Electrical Characteristics Test Circuit 1

DC characteristics testing

o & Outputs
open
o
©
°
L veez
12v

CXA1065M

Fig. 1
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SONY:

CXA1065M
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SONY-:

CXA1065M
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CXA1065M SONY:

Timing Chart

Waveform testing of 4-phase vertical clock drivers
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CXA1065M
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Description of Operation

Description of functions and operation of the CXA1065M internal circuits

The CXA1065M is composed of a bias circuit and seven drivers.

Apply a voltage of 5 V to the Vcc1 terminal of the bias circuit. This circuit not only determines
the DC bias for the seven drivers, but also has a power-saving function which reduces the power
consumptions of four vertical clock drivers and two sensor gate drivers.

Directly connect the output of a CMOS IC to the input pins of the seven drivers. {Signal level, H:
5V, L: OV) The output signal of each driver is inverted with low output impedance and wide ampli-
tude. The output H level voltage of each driver is almost equal to the bias voltage of output stage
and the L level output voltage is almost equal to the ground level. (See Fig. 6.)

| N SV
Qutput stage of input ﬂ ov

power supply pin signal

CXA1065M

Input pin d Output pin

Qutput |
signat

_ _Output stage
bias voltage

5V

Fig. 6

The 4-phase clock drivers have a suppressing function of the coupling between phases when a
CCD imager is driven. This function is suppress coupling voitage from other phases through the im-
ager junction capacitances.

*Power-saving function

The CCD imaging device is equivalently, capacitive load.

Then a large driving ability is required only in the transient period of the output, and there is no need
for such a large ability in other periods. The DC bias of the 4-phase clock drivers and 2 sensor gate
drivers is changed by the input signal at the PS pin with appropriate timing, to reduce bias current
when a large driving ability is not needed and achieve low power consumption.

Reference data: Typical values of supply current when the ICX022 equivalent circuit is driven (See
Fig. 2)

Usi _savin Not using power-
smgfpowtgr saving saving function
unction (PS pin fixed at OV)
Supply current at Vccl 1.9 mA 2.3 mA
Supply current at Vec2 7.1 mA 12.7 mA
Supply current at Vecc3 0.8 mA 3.3 mA
Supply current at Vccéd 2.0 mA 2.0 mA

BN £382333 000932 002 WM 807



CXA1065M SONY:

Description of Operation (CCD imager (ICX022) vertical clock driving system)

(For further information on the driving system of the CCD imager, refer to the specifications.)

Connect the output pin of the CXD 10358 (CMOS IC) which is the CCD camera scanning timing
generator, to the respective pins (Pin 14 through 21) of CXA1065M.

Clamp the output signal of the 4-phase vertical clock driver to the low level and input it to the verti-
cal shift register transfer clock pin of the CCD imager.

Rectify the output signal of the negative voltage generation driver to obtain two reference voltage
{negative voltages) for the low-level clamp. These two voltages are provided to compensate the clamp-
ing loss which may occur from the difference in duty between the 4-phase vertica! clock drive sig-
nals. (When stable low-level clamp reference voltage supply is available with in the equipment, the
rectifying circuit for the negative voltage is no more required.}

With the system shown in Fig. 8, the H level voltage of V clock level of the 4-phase vertical clock
drive signals after the low-level clamp, is kept at 0 V even if Vcc4 is varied. This is because the circuit
is designed to keep the low-level clamp reference voitage equal to the output voltage amplitude of
the vertical clock drivers.

To obtain one of the readout clock pulse signais: The output signal of sensor gate driver 1 is used
to modulate the output bias voltage of verticai clock driver 1.

To obtain the other signal: The output signal of sensor gate driver 2 used to modulate the output
bias voltage of vertical clock driver 3.

If no source of high DC voltage is available in the equipment, the output signal for negative voltage
generation driver can be utilized to generate the CCD imager substrate voltage. (See Fig. 7.)

Substrate voltage generation circuit
When maximum DC power supply in the equipment is + 15V

+15v

To the CCD imager
VSUB pin.

&

(Y
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CXA1065M
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Performance Curves

Supply current when the ICX022 equivalent circuit is driven (Refer to the Test Circuit in Fig. 2).
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CXA1065M SONY:

Notes on Application

¢ A large current flow through the power supply pin or the GND pin during the transient period of
the output signal. Therefore, the GND pin must be grounded at a point within 1 cm from the pin.
In addition, set the by-pass capacitor of the power supply pin within 1 cm from the pin.

o A conventional CMOS IC suffices as the input signal source of this IC {with an input current of
Max. 500uA). To obtain the sharp CCD imager driving signal, minimize the length of the signal line.

¢ With an elongated signal line between the output pin of this IC and the input pin of the CCD imager,
the inductance of the line may cause linking. To avoid this, shorten the line or insert a resistance
in sertes to dump the linking.

e If the signal line between the output pin of this CMOS IC and input pin of this IC is too long, stray
capacitance Is large. In this case input signal of this IC is dull then sharp CCD imager driving signal
is not obtained.
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