SONY

CXA20270Q

Analog signal processor IC

Description

The CXA2027Q is an analog signal processor for
CCD linear image sensor output signal. This device
is suitable for 3 lines of full-color CCD linear image
sensor (ILX516K/ILX518K/ILX520K: 3648 pixels x
3 lines/5363 pixels x 3 lines/7078 pixels x 3 lines).
This device has a built-in sample-and-hold, clamp,
multiplex, gain control amplifier circuits and can be
connected directly with external AD converters.
(Sony’'s CXD2311AR, CXD1175AM or CXA1977R
are recommended as AD converters.)

Features

» Sample-and-hold circuit

« Pixel-clamp and line-clamp circuit

 Multiplex circuit

» ADC driver circuit

 Gain control amplifier circuit

« Offset control circuit

* Clock frequency: 1.5 to 6MHz (after multiplex)

Applications
Color image scanner

Structure
Bipolar silicon monolithic IC

48 pin QFP (Plastic)

Absolute Maximum Ratings

 Supply voltage Vcc -0.3to7 Vv
* Input voltage Vi -0.3toVcc+03 V
 Output voltage Vo -03toVcc+03 V

e Storage temperature Tstg  —-55to +150 °C
* Allowable power dissipation

Pp 640 mwW

Operating Conditions (Typ. in parentheses)

 Supply voltage Vcec 4.75105.25 (5.0) V
« Digital input voltage High Vin  3.5to Vcc (Vcc) V
* Digital input voltage Low ViL 0to 0.8 (0) V
» Operating temperature  Topr Oto+70 °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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Block Diagram and Pin Configuration
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SONY CXA2027Q

Pin Description

Pin | Symbol |  TYPical pin voltage

Equivalent circuit Description

5-bit data input pin 1 for
48 | D5-0 (1) G channel pixel clamp
voltage adjustment (LSB)

5-bit data input pin 2 for
1 | D5-1(l) G channel pixel clamp
voltage adjustment

5-bit data input pin 3 for
2 | D5-2(I) G channel pixel clamp
voltage adjustment

5-bit data input pin 4 for
3 | D5-3(I) G channel pixel clamp
VCCD  VCCD voltage adjustment

5-bit data input pin 5 for
G channel pixel clamp
voltage adjustment (MSB)

4 | D5-4 (1)
Lo: 0to 0.8V

Hi: 3.5t0 5V 5-bit data input pin 1 for

B channel pixel clamp
voltage adjustment (LSB)

41 | D4-0 (I)

5-bit data input pin 2 for
43 | D4-1 (1) B channel pixel clamp
voltage adjustment

5-bit data input pin 3 for
44 | D4-2 (I) B channel pixel clamp
voltage adjustment

5-bit data input pin 4 for
45 | D4-3 (1) B channel pixel clamp
voltage adjustment

5-bit data input pin 5 for
46 | D4-4(I) B channel pixel clamp
voltage adjustment (MSB)

6-bit data input pin 1 for
5 | D6-0 (1) SIGOUT output line clamp
voltage adjustment (LSB)

6-bit data input pin 2 for
6 | D6-1(I) veeb  vech SIGOUT output line clamp
voltage adjustment

6-bit data input pin 3 for

7 | D6-2 (1) 1k 1.8V SIGOUT output line clamp
Lo: 0to 0.8V voltage adjustment
Hi: 3.5to 5V 129 6-bit data input pin 4 for
8 | D6-3(I) 100 SIGOUT output line clamp
H

voltage adjustment

6-bit data input pin 5 for
9 | D6-4 (I) SIGOUT output line clamp
voltage adjustment

6-bit data input pin 6 for
10 | D6-5 (1) SIGOUT output line clamp
voltage adjustment (MSB)




SONY

CXA2027Q
: Typical pin voltage
Pin | Symbol Equivalent circuit Description
No. (|/O) DC AC
5-bit data input pin 1 for
11 | LDO () pre-stage GCA gain
adjustment (LSB)
VCCD  VCCD 5-bit data input pin 2 for
12 | LD1 (I) pre-stage GCA gain
ook adjustment
I(ﬁ:o 0.8V 5-bit data input pin 3 for
13 | LD2 (1) o pre-stage GCA gain
Hi: 129 adjustment
3.5to 5V ‘
15 5-bit data input pin 4 for
14 | LD3 (1) pre-stage GCA gain
adjustment
5-bit data input pin 5 for
15 | LD4 (1) pre-stage GCA gain
adjustment (MSB)
VCCA VCCA
1.5k Additional capacitance pin
Approx. for line clamp.
16 | CLPC | 54y (16 Add 0.47pF between this
pin and GND.
129 0 6.7
VCCA VCCA
2.0V
6k
3k
2k 100u Output pin for AD converter
17 | VRB (O)| 2.0V reference voltage VRB
VCCA VCCA
%100“ i 100u
1k
75u
VCCA VCCA  VCCA
187.5
2k
(8) 750 Output pin for AD converter
18 | VRT(0)| 4.0V reference voltage VRT
4K
100
19 | GND ov GND pin
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CXA2027Q

Typical pin voltage

1.5k
1.2v
129
100p

Pin | Symbol . - -
Equivalent circuit Description
No. | (/O) DC AC
VCCA
2 0V VCCA
SIGOUT : Signal output pin
20 (@) *MAX1.8Y 100p (to AD converter)
(2.0t0 3.8V)
1k
@)
2mA
Power supply pin
21 veer | sy (for signal output system)
VCCA VCCA VCCA
20k 100p Voltage input pin for post-
129 4k stage GCA gain adjustment
22 1 GC Oto 5V (Can be open; in that case
30k 1.5k outputs 3V)
Lo: 0to 0.8V VCCA VCCA
Hi: 3.5 to 5V
|—| 100u Line clamp pulse input pin
(Apply high level during the
23 | LCLP () Lo: LoV optical black period of CCD
clamp OFF 129 output)
- 2k
Hi:
clamp ON
24 | TD4 (O)| 1.7to 3.6V VCCA  VCCA DA4 analog output test pin
25 | TD6 (O)| 2.0to 3.6V DAG analog output test pin ’g
Q.
26 | TD5 (O) DA5 analog output test pin g
27 | TD1 (O) 2 129 DA1 analog output test pin .GEJ
1.7t0 3.6V
28 | TD2 (O) ” 126u DA2 analog output test pin i:)n/
29 | TD3 (O) DA3 analog output test pin
Lo: 0to 0.8V VCCA VCCA
Hi: 3.5 to 5V
|—| " 2501 Pixel cla_mp pulse input pin
129 15V (Apply high level during the
30 | CLP (1) Lo: @ precharge period of CCD
clamp OFF output)
. 1k
Hi:
clamp ON
VCCA VCCA
MPX channel switching
Lo: 0to 0.8V pulse input pin 1
31| MPXL() Hi: 3.5 to 5V (See high/low table under

Pin 32 in following section.)

2
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SONY CXA2027Q
: Typical pin voltage
Ilfllc? 33(1?2;0| Equivalent circuit Description
. DC AC
VCCA VCCA MPX channel switching pulse
130 input pin 2.
1)
- Pin31| Pin32]| Pin20
Lo: 0to 0.8V MPX1 | MPX2 | SIGOUT
32 |MPX2 (1) Hi: 3.5 to 5V 2.4V L L R channel
129 L H G channel
1.5k H L B channel
H H B channel
VCCA
Lo: 0to 0.8V
Hi: 3.5 to 5V 1.5V
129 .
Sample-and-hold pulse input
im pin.
33| SHO Lo: sample (Apply low level during the
mode effective signal period (refer
Hi: hold 13V to Note 1) of CCD output)
mode 1.5V
Im Im
VCCA  VCCA
2
34 |BUF (0) zl-\jXXl 8V ” oom Output test pin after MPX
(2410 4 V) @ 2k (use with open)
35 | R-IN (1) VCCA VCCA CCD signal R channel input
pin
CCD 100u
effective ) ,
36 | G-IN (1) signal level 37V CCD signal G channel input
MAX1.5Vp-p 129 pin
(Note 1) 1n
37 | BIN () CCD signal B channel input
pin




SONY CXA2027Q

Typical pin voltage

Pin | Symbol . L .
Equivalent circuit Description
Voltage input pin for setting
R channel pre-stage GCA
38 | LPR (1) gain adjustment latch circuit
VCCD  VCCD to data input mode (high) or
hold mode (low).
Lo: 010 0.8V 1.5k Voltage input pin for setting
data hold G channel pre-stage GCA
39 | LPG () Hi: 3.5 to 5V @ gain adjustment latch circuit
o.lat.a o 129 to data input mode (high) or
put
28k hold mode (low).

Voltage input pin for setting
B channel pre-stage GCA
40 | LPB (1) gain adjustment latch circuit
to data input mode (high) or
hold mode (low).

42 | VCCA 5V Power supply pin
(for analog, general system)
47 | VCCD 5V Power supply pin

(for DA converter system)

Note 1: Effective signal levels are defined as follows for CCD output signals.

********* Reset level

CCD output signal

——————————————————————————— Precharge level

Effective signal level
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CXA2027Q
Description of Data Input Pin Polarity
P'r.‘ name Function Input level Characteristics Others
(Pin No.)
) High Clamp ON
CLP(30) Pixel clamp
Low Clamp OFF
High Hold mode
SH(33) Sample-and-hold
Low Sample mode
MPX1 MPX2 | Output
Low Low R-ch
MPX1/MPX2 Channel switching for ;
(31/32) RG.B Low High | G-ch
High Low B-ch
High High B-ch
LPR/LPG/LPB Channel switching' for High Data input LPR:. for R-ch
(38/39/40) pre-stage GCA gain LPG: for G-ch
data input Low Data hold LPB: for B-ch
LDO to LD4 Pre-stage GCA gain 11111 Maximum gain LDO: LSB
D4-0 to D4-4 B-IN clamp voltage 11111 Maximum clamp voltage D4-0: LSB
(41/43/44/45/46) | adjustment 00000 Minimum clamp voltage D4-4: MSB
D5-0 to D5-4 G-IN clamp voltage 11111 Maximum clamp voltage D5-0: LSB
(48/1/2/3/4) adjustment 00000 Minimum Clamp Voltage D5'4: MSB
D6-0 to D6-5 Output DC voltage 111111 Maximum DC output voltage | p6-0: LSB
(5/6/7/8/9/10) adjustment 000000 Minimum DC output voltage | D6-5: MSB
High Clamp ON
LCLP(23) Line clamp
Low Clamp OFF




SONY CXA2027Q

Electrical Characteristics (See Electrical Characteristics Measurement Circuit.) (Vcc =5V, Ta=25°C)
No. Iltem Symbol Measurement conditions Min. | Typ. | Max. | Unit
Pre and Post-stage GCA gain = maximum

Current SW11 to 15 = b, SW16 = a, SW22-1 = b,
L1 consumption (1) | 'Y |sw22-2=b, sw23=a, SW31t032=a, 44 | 60 | 78 | mA
SW35-1 =a
Pre and Post-stage GCA gain = minimum
Current SW11 to 15 = a, SW16 = a, SW22-1 = b,
2 | consumption (2) | '°? |sw22-2=a SW23=a, SW31t032=a, 54 | 73 | 94\ mA
SW35-1 =a
Digital input .
3 voltage High vih 3.5 5 v
4 Digital input Vil 0 08 Vv
voltage Low
5 | VRB DC voltage | Vrb VRB-VRT equivalent impedance 300Q 196 | 200 | 204 | V
6 | VRT DC voltage | Vrt VRB-VRT equivalent impedance 300Q 394 | 399 | 406 | V
7 | VRT-VRB voltage| Vtb VRB-VRT equivalent impedance 300Q 195 | 198 | 205 | V
Minimum pre-stage GCA gain.
i Input (0.4V) and output (V20) ratio.
8 P;?nsé]"’}ge GCA 1 Gt |SW1lto15=a, SW16=a, SW22-1=a, ~1.67| -0.25 | +1.11 | dB
9 ' SW23 = a, SW35-1 = b, SW35-2 = a,
SW31, 32 =(a, a) or (a, b) or (b, b)
Maximum pre-stage GCA gain.
i Input (0.4V) and output (V20) ratio.
9 P;?nsé]aff GCA 1 G |SW1lto 15 =b, SW16 = a, SW22-1 = a, 11.77 | 13.92 | 16.03 | dB
9 ' SW23 = a, SW35-1 = b, SW35-2 = a,
SW31, 32 =(a, a) or (a, b) or (b, b)
Minimum post-stage GCA gain.
s Input (0.4V) and output (V20) ratio.
10 Pgif]t ©age GCA 1 Gm |SWilto15=a, SW16=a, SW22-1 = b, 8.33| -6.92 | -5.61 | dB
9 ' SW22-2 = a, SW23 =a, SW35-1 =b,
SW35-2=a,SW31to32=a
Maximum post-stage GCA gain.
s Input (0.4V) and output (V20) ratio.
11 | Poststage GCA | o 1 w11 to 15 = a, SW16 = a, SW22-1 = b, 355 | 524 | 7.12 | dB

gain max. SW22-2 = b, SW23 = a, SW35-1 = b,

SW35-2=a,SW3lto32=a

Difference between output value 1/2 level
for input level Vx and output level for input
level 1/2 Vx.

Linl |Vx=1.5V (SG35-2). See Note 2. -5 +5 %
SW11 to 15 = a, SW16 = b, SW22-1 = a,
SW23 =b, SW31, 32 =(a, a) or (a, b) or (b, b),
SW35-1 =h, SW35-2=h

12 | Output signal
linearity 1

Difference between output value 1/2 level
for input level Vx and output level for input
level 1/2 Vx.

Lin2 |Vx=0.3V (SG35-2). See Note 2. -5 +5 %
SW11 to 15 = a, SW16 = b, SW22-1 = a,
SW23 =b, SW31, 32 =(a, a) or (a, b) or (b, b),
SW35-1=h, SW35-2=hb

Output signal

13 linearity 2

—9-—



SONY CXA2027Q

Electrical Characteristics Measurement Circuit

SW polarity
s+ —a
b f= 1MHz

3.12Vpc + 0.4Vp-p
o =
g /
(%]

SW35-2

W22-2
f/’ S o— 9

SW22-1 "—“\,_E

DC shift

0.01pn
A [—|
j; [oc | [ Loc | [ Loc |
| DA | D‘IAl | DA | ) HR
] I I ! |

[LATCH] FI LATCH| ﬂ LATCH|
I
I

[ N

S5

o
o
=
=

Note 2: No. 12, 13

Input SG35-2 Vx
| SEFCE | |
| RIS | |
Line clamp pulse SG23 | | | |
Output V20 V20 (Vx)

1
V20 (7 Vx) No. 12 Vx = 1.5V

Defined as: [ No. 13 Vx = 0.3V

S -1 100 [%]
V20 (Vx) x E

-10 -
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Pulse Timing

[Pulse Timing 1 (pixel units)]

CLP pulse and SH pulse

Input the SH pulse at the end of the effective signal so as not to be affected by signal fluctuation caused by

the clamp.

SH pulse and MPX pulse (MPX1, MPX2)

Input the SH pulse in sync with the reference channel.
MPX1 pulse and MPX2 pulse

Delay the timing of MPX2 when G changes to B. (Table 1, t3)

CCD signal
(R-IN/
G-IN/
B-IN)

CLP

SH

MPX1

MPX2

SIGOUT

Data taken in at
AD converter

Output channel

Reset level -+

Precharge level --f--

Effective signal level

R

~~f-- --\-- 50%

t3

Min. Typ. Max.
t1 100ns
t2 40ns 50ns
t3 5ns 20ns
t4 5ns
t5 60ns

Table 1

—11 -
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CXA2027Q

[Pulse Timing 3 (latch data input)]

Latch gate
(LPR/LPG/LPB)
-~
) 8
Input data
(LDO to LD4) ) ! !
S — s
S v Pt :
: t10 !
(input data decision time)
Min. Typ. Max.
t7 50ns
t8 50ns
t9 50ns
t10 800ns
Table 3

—13—



SONY CXA2027Q

Notes on Operation

1. Pre-stage GCA
The gain characteristics is as given in page 16. As a guideline, the calculation formula is 0.5 x 1.05" [times]
(n =0to 31: nis D/A converter input in decimal).

2. Post-stage GCA
The gain characteristics is as given in page 16. When the GC pin is open, gain becomes approximately
double.

3. Line clamp
When the LCLP pulse (line clamp pulse) is made high during the optical black period of CCD output, output
(Pin 20) is clamped approximately to VRB (= 2.0V) voltage.

4. Pixel clamp
The pixel clamp function (at Pins 35, 36 and 37) requires large charging and discharging current through
the capacitor, therefore, keep the ground area below the emitter follower as wide as possible. The distance
between the input capacitor and input pin should also be as short as possible.

5. DC offset adjustment between channels
There is a slight difference between clamp voltages (black level voltage) of different channels due to
component scatterings within the IC. Correct the B and G channel DC levels relative to R channel using
D4-0 to D4-4 and D5-0 to D5-4. The adjustment step for the input pins (Pins 36 and 37) is approximately
5mV/LSB. The standard settings are D4-0 to D4-3 = “L", D4-4 = “H”, and D5-0 to D5-3 = “L", D5-4 = “H".

6. Output DC voltage adjustment
Output (Pin 20) clamp voltage varies slightly due to variations within the IC. Adjust output clamp voltage
using D6-0 to D6-5. The adjustment step is approximately 1ImV/LSB. The standard settings are D6-0, D6-1
=*"H", D6-2 to D6-5 = “L".

7. Pulse input signals

Sharp edges at input pulse signals may affect output. If there is a problem, insert a damping resistor
(around 100 to 200Q) to smooth the pulse’s edges.

—14 -



CXA2027Q

SONY

‘awes 0] anp 1ybu Jayio pue juared Aued piiyl Jo Juswabulljul Aue 10J 10 S1IN2JID 9S8yl Jo ash ay) Jo 1no Buisue swajgoid Aue
1oy Anjigisuodsal swnsse jouued AUoS "Sa21Aap a8y} Jo uonelado ayl Buiensn||i ssidwexa [eaidA1 ale umoys s1naJId uonedljddy

indui exep enbig indui asnd erep [enbiq
\K\/|\I/
Q @] o o ] o [e] o o o o o @]
2 22121212122 232 |5 |zlsllsls |3 5
N hjw vkl < m ([Pl |IN|P S O Py
E—-0EOOD-HORO—O-GHREH-E O
I_
o} c U gg
o M QNP

%% _ (ng9) 9va _ EHOLV1 ZHOLV1 THOLV
4t

[wwewo ] [owoo ] [owa ]
GuA . \ | (ag) eva (gs) zva (nqs) Tva

SR Gl :
434
LA 1HA 8t V ﬂ 0071
4d000T = iz
Vo9

o | R O oo
4nzv0 1220160 x % - 00T

o419 4d000T = vvz'e
Wus 0a

9T
ninC 1n09IS A =3 - N _|_|_|. Nﬂ_o Vi—() ©-Lnon
1220150 x - 500T

7
ﬁ 4d000T = tz'2
V09 THS W|_

1220160 x _ NI-o iu d-LNOA

7 i ﬂLV@ AZT 000T

_ (1as) vva __ (19s) Gva _

d
T
n
()

1auaAu0) ANV

3
I
n| —
)\

Jlosuas abew| Jeau] dod

F:
()

@ ano

dOOA
, ddoA

(luod) ms

I—
Jnito VOOA & 3
3 @ €z (@)(zeHe 92) B O—
EUVAZ 5 Q z = o
W_¢ ¥ 5 © M (0\ o

indui asing ndui eyep renbig indui as|nd
1N241D uolredl|ddy

—15—



SONY CXA2027Q

Example of Representative Characteristics (Vcc =5V, Ta = 25°C)

Pre-stage GCA gain characteristics data (unit) Post-stage GCA gain characteristics data (unit)
9 12
8 11
o f= 1MHz /
/ 10
e /
/ 9
5 /
8
4 / /
3 7
g / g /
k=3 =}
£ 1 £ 5
[ / © /
O 0 o 4
-1 3
_2 /
2
-3 /
/ 1
—4
-5 / 0
-6 -1
- -2
0 5 10 15 20 25 30 0 1 2 3 4 5
LDO to LD4 input data (expressed as decimal system) GC pin input voltage [V]
G, B channels clamp voltage adjustment range SIGOUT clamp voltage adjustment range
80 2060
60 2050
>
S
o 40 /
E 2040
S
S
% 20 E
s © 2030
[} 8
@ =
c 0 e
g -
I 3 2020
£ O
E —20 [0p]
v
g
S 2010
o -40
b=
)
60 2000 [
VRB
-80 1990
0 5 10 15 20 25 30 0 10 20 30 40 50 60
D4-0 to D4-4 or D5-0 to D5-4 input data (expressed as decimal system) D6-0 to D6-5 input data (expressed as decimal system)
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Example of Temperature and Supply Voltage Fluctuation Characteristics

Gain fluctuation [dB]

Total gain temperature characteristics fluctuation

03 .
5V
—-— 525V
------- 4.75V .
0.25 i i /
LDO to LD4 =0, GC = open /
0.2 /
0.15
0.1 7
0.05 7 ~<
0 e, / """
T~ /’
-0.05
0 10 20 30 40 50 60

Temperature [°C]

70

VRT, VRB temperature characteristics voltage fluctuation

Fluctuation voltage [mV]

] |
VRT Vee = 5V
) —-— VRB
------- VRT - VRB
15
1 s
-/k
¢/'
0.5 ,
L7 ',""
0 »
-/
05—
L~
-1
-15
0 10 20 30 40 50 60 70

Temperature [°C]

SIGOUT fluctuation voltage [mV]
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Total gain supply voltage fluctuation

0.15 ‘
DA1, 2, 3 =all 0/GC = Vcc
- - - DAL 2,3=all 0/GC = open
—-— DAL, 2,3 =all 0/GC = GND
— — — DAL, 2,3 =all 1/GC = Vcc
— — DA1, 2,3 =all 1/GC = open !
Y B DA1, 2, 3 =all 1/GC = GND /
' Ta =25°C !
f=1MHz /
oy / .
=) .
c 4 .
2 .
g | /.
2 0.05 P—
o N
2 N /.
c N , P
— \ .’ '—‘
8 ro. N N /' ‘ /’f_—"
S . N J g g
< N . 7T —
.. ~ '_“ﬁ I
0 —_—
—0.05
4.75 5 5.25
Vcce [V]

Clamp voltage temperature characteristics fluctuation

T T T ]
SIGOUT Vee = 5V
....... SIGOUT - VRB
15
1
05
0 /"
-0.5
-1
-15
0 10 20 30 40 50 60

Temperature [°C]

70
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48PIN QFP (PLASTIC)

Package Outline Unit: mm
[1153+0.4
+0.4
[J12.0-0.1
36 25

+0.1
0.15-0.05

Hlos]

37 Frr— 24
o T
o = |
o |
o | 0
o | ©
o T
o T
o T
o = |
o = |
48 11 113 +0.2
\’ / 0.1-0.1
1 12
N
o
+0.15 +
0.8 03-0.1 @
Dl+0.12 @ o
+0.35
2.2-0.15
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SOLDER / PALLADIUM
SONY CODE QFP-48P-L04 LEAD TREATMENT PLATING
EIAJ CODE [QFP048-P-1212-B LEAD MATERIAL COPPER / 42 ALLOY
JEDEC CODE _— PACKAGE WEIGHT 0.79

NOTE : PALLADIUM PLATING

This product uses S-PdPPF (Sony Spec.-Palladium Pre-Plated Lead Frame).
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