SONY

CXA1390A0/AR

S/H and AGC for CCD Camera

Description

The CXA1390AQ/AR are CCD camera's signal
processing ICs which extract signals from the CCD
output. These bipolar ICs perform correlated double
sampling. AGC, color separation, high luminance
detection and others. Additionary, these ICs are not
affected by irregular pulses which occure during the
CCD shutter mode.

Featuers

* Pin compatible upgraded version of CXA1390Q/R
which can be swapped out while using same
peripheral chips

» Almost completely corrects irregular pulses and
their negative affects

* Correlated double sampling function alllows for the
suppression of low band noise in the CCD output

» AGC amplifier, which has High S/N ratio and wide
gain control range, enhances the camera sensitivity

e Output for iris adjustment. High Iuminance
detection output

» Usage of Vg (regulator) output allows for the
formation of IRIS and AGC LOOP which are not
affected by supply voltage functation

Operating Conditions

Supply voltage  Vcc 4.75t05.25 \Y

Block Diagram and Pin Configuration  (Top View)

IRIS GC
IRIS LEVEL
DET CLP

WND  CLP1

PBLK

CXA1390AR
48 pin LQFP (Plastic)

CXA1390AQ
48 pin QFP (Plastic)

GND

WND PBLK

Application
S/H and AGC for CCD camera

Structure
Bipolar silicon monolithic IC

Absolute Maximum Ratings (Ta =25°C)
¢ Supply voltage Vcc 12 \%
e Operating temperature Topr —20to +75 °C
» Storage temperature Tstg —-65t0+150 °C
« Allowable power dissipation

Po 600 (QFP) mw

950 (VQFP) U mw
D(40mm x 40mm, t = 0.8mm with a mounted glass epoxy
substrate)

IRIS CLP

9 IRIS OUT
e PBLK

CLP1]|

XSHP XSHD

pe i (@)
oatam &)
vear (8)
xsps (&)

F2 CLP
F1CLP
XSH2

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 CXA1390AQ/AR
Pin Description and Standard Pin voltage (Vcc =5V)
::I; Symbol Voltage Equivalent circuit Description
1 XSH1
34 | XSHP g 200
35 | XSHD
20 XSP3 H: 4V and above 8 130 High speed pulse input
L: 1V and below @ pin for S/H (active at L)
41 | XSP2 T
42 | XSP1 @) 200
48 | XSH2
1k
> DC OUT 1810 2.1V DC output pin of f1 to f3
output black level
180pA
3 GY OUT
300
4 | FLOUT (3)
Black level o . .
5 F2 OUT 181021V g Signal output pin
6 | F3OUT seona () S
27 | AGC OUT
7 CS CLP 2.6t0 3.3V
18 | IRISCLP 2.0to 2.6V g 8
20 | DETCLP 1.9to0 2.6V
130 20 ; ;
26 | AGC CLP 2.310 2.8V (o | Capacitor connecting
pin for clamp
45 | F3CLP 2.0to 2.6V g
46 | F2CLP 2.0to 2.6V (@7)
47 | F1CLP 2.0to 2.6V
10 | CsSOuUT 1.7to 2.2V Signal output pin
300
17 | IRIS OUT 1.7 to 2.0V 17) Sianal outout bin v
ignal output pin Vcc
200pA ” @ fluctuations effect is
minor on DC level
24 | DET OUT 1.7 to 2.0V
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SONY

CXA1390AQ/AR
Pin . oo -
No. Symbol Voltage Equivalent circuit Description
Level adjustment pin of high
8 CS CCD SL luminance detection pin of the
input signal
9 CS CCD GC Qaln ad!ustmerllt pin of input
signal high luminance part
Gain adjustment pin of high
11 ] CSAGCGC luminance port after AGC
Level adjustment pin of high
12 CSAGC SL luminance detection after AGC
(Test mode at 0V) Adjustment pin of IRIS output
21 | IRIS LEVEL weighting (Active at WND = L)
22 IRIS GC Gain adjustment pin of IRIS
output
Adjustment pin of DET output
25 | DETLEVEL weighting (Active at WND = L)
31 | AGC CONT AQC ampllfle_r gain
adjustment pin
32 | AGC MAX AQC ampllfle_r MAX gain
adjustment pin
CLP1 pulse input pin
13 | cLPt 130 Active at H (OPB clamp)
@ Pre BLK pulse input pin
14 1 PBLK Active at L
H: 4V and above
L: 1V and below
Window pulse input pin
15 | WND Active at L
@ 130
@ CLP4 pulse input pin
36 | CLP4 Active at H
Regulator output pin
16 | VG OUT 2.6t0 3.1V (Used for the formation of
100pA ” AGC and IRIS loop)
Operation amplifier non
28 | OPIN~+ @ 130 inverted input pin
1to 3.3V
130 Operation amplifier inverted
29 | OPIN-— 29 input pin
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SONY

CXA1390AQ/AR
ZIOn Symbol Voltage Equivalent circuit Description
500pA ?
@
H: 4.2V and above .
30 | OP OUT L 1.2V and below i Output pin
3.6V
Vcc: Low Gain mode S'SV% 50k AGC amplifier gain
33 | AGC SEL GND: High Gain mode selection pin
” 100pA
37 | PGIN Black level @ . . .
38 | DATAIN 2.7103.2V @ CCD signal input pin
8.5k . .
@ Adjustment pin for color
44 | ESHI 141018V 130 ‘ separation S/H follow up
speed
(Normally used OPEN)
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SONY CXA1390AQ/AR

Electrical Characteristics (Ta=25°C, Vcc =5.0V)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Current consumption ID 32 48 65 mA
AGC OUT/DATA IN
. ACON AGC CONT = 1.5V
CONT Min. Min, AGC MAX = 5V R e
AGC SEL =0V
AGC OUT/DATA IN
ACON AGC CONT =4.5V
CONT Max. Max. AGC MAX = 5V 30 32 dB
AGC AGC SEL =0V
AGC OUT/DATA IN
. MAX AGC CONT =4.5V
Max. Min. Min. AGC MAX = 1.5V 17| 20 | dB
AGC SEL =0V
. . AGC OUT (SEL =5V) /AGC OUT
Gain shift GSHI (SEL = 0V) -5 -4 -3 dB
BLK offset ABLK Note 1) -10 0 +10 | mV
Color| Gain f Gain (]:‘ol?r ?eparatlon output/AGC OUT 05 0 +0.5 dB
sepa- (1, f2, f3)
ration| g| K offset fABLK | Note 1) -10 | 0 | +10 | mV
DC OUT DC 1.8 1.95 2.1 \
Gate Gain GY GY OUT/AGC OUT -0.5 0 +0.5 | dB
IRIS OUT/DATA IN
Gain Cont Max. IR Max. IRIS GC =5V 18 22 dB
WND = 5V
IRIS OUT/DATA IN
Gain Cont Min. IR Min. IRIS GC = 1.5V 4 8 dB
WND = 5V
IRIS Gain Cont Max. ratio (attenuation)
. IRW IRIS GC = 1.5V
Window Level Max. Max. IRIS LEVEL = 5V -1 0 dB
WND = 0V
Gain Cont Max. ratio (attenuation)
. . IRW IRIS GC = 1.5V
Window Level Min. . -
indow Levelrvin-—1 win, IRIS LEVEL = 1.5V 141 dB
WND = 0V
. DET OUT/AGC OUT
Gain DET G WND = 5V -2 -1 +0.5 dB
DET DET OUT/AGC OUT
DET Window Level Max. M DET LEVEL =5V -2 -1 +0.5 | dB
ax. WND = 0V
DET Level Max. ratio
Window Level Min. Min DET LEVEL = 1.5V -13 dB
’ WND = 0V
—-5_
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SONY CXA1390AQ/AR

ltem Symbol Conditions Min. | Typ. | Max. | Unit
CSOUT differential/
DATA IN differential
Max. Gain N~ CS CCD SL = 4.1V 13 | 16 dB
' CSCCD GC =5V
PBLK = 0V
CSOUT differential/
_ _ csc DATA IN differential
cs | Min. Gain Min. CSCCDSL=4.1V -1 1 dB
CCD CSCCDGC=15V
PBLK = 0V
cse Input conversion slice level
Max. SLICE Max. SL CSCCD SL=1.5V 0.7 \Y
) Note 1)
_ csC Input conversion slice level
Min. SLICE ) CS CCD SL =5V 40 100 | mVv
Min. SL
Note 1)

CS OUT DATA IN = 0.2Vpp
CS AGC GC =5V

. CSA CS AGC SL = 4.2V

Max. Gain Max. CS CCD GC = 1.5V 05 Vep
CS CCD SL = 1.5V
Note 2)

CS OUT differential/
AGC OUTdifferential
CS AGC GC =1.5V

CS | Min. Gain I\CmSnA CSAGC SL = 4.2V -1 | 1 | dB
AGC ' CS CCD GC = 1.5V
CSCCDSL=1.5V
Note 2)
CSA AGC OUT conversion
Max. SLICE CSAGCSL=1.5V 1.2 \V
Max. SL
Note 3)
CSA AGC OUT conversion
Min. SLICE . CS AGC SL =5V 0.06 0.1 \Y
Min. SL
Note 3)
DATA IN = 0.5Vpp
TEST mode TEST CSCChGC=0v 0.5 Vpp
Note 4)
OPIN+=2.1V
op. H level OPH OP IN— = 2.0V 4.2 \Y
Amp OP IN + = 2.0V
L level OPL OP IN— =21V 0.9 1.2 \Y
Vg OUT Vg At no load 26 | 285 | 3.1 Vv
—_6-—
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SONY CXA1390AQ/AR

Note 1)

Indicates the specification

Output signal { /

BLK input 5 _|_|7
0

Note 2)
Voltage between DATA IN input black level and the high luminance level determined by CS CCD SL pin voltage.

--- --- Black level
DATAIN  -- |- - E\ High luminance level

Indicates the specification
CS OUT

Note 3)
Voltage between the black level at AGC OUT and the high luminance level determined by CS AGC SL pin voltage.

77777777777 High luminance level

- \ Black level

CS ouT Indicates the specification

AGC OUT

Note 4)
S/H output DATA IN input can be monitored by turning CS CCD GC (Pin 9) to 0V.
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SONY CXA1390AQ/AR

Test Circuit

Vce 5V (3V)  (3V) 3v) @v)

@v) —1+— peTLeveL (29) @2) csascsL 7{/I/—E @v)
CSAGC GC %E @v)

w
O——— AGCOUT (27) csoutr —(O)

cscch Gc—/{ﬁ/—E (3v)
cs ccD sL 7{/I/—E (3V)

O——— opPouT (30) csctr —HFR
01

Fsour —()

V) 3—/44/7 AGC MAX Frrour —QO
(ov) 3—/44/’7 Acc sEL (33) Frour —)

F— xswp (39 eyour —)
XSHD pcout —()
CLP4
F()—— crea 3o XSH1

@T veer (8)

5.

= 0.1
J/;lou 71;

Vce 5V

Note 1) Capacitor unit value at pF.
Note 2) Voltage in parentheses are those not specified in the Electrical Characteristics Test Conditions.
Note 3) —O indicates a test pin. (For both AC and DC)
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SONY CXA1390AQ/AR

Timing Diagram for Testing

Equivalent to black

DATA IN input

Differs with every test

< 1H =3

2usec
CLP1 0
2usec

5V 1
CLP 4 3
0

Output waveform Output signal level
AGC OUT _—

IRIS OUT
Fi1to F3 OUT
GY OUT
DET OUT
CS OouUT
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SONY

CXA1390AQ/AR

Standard Control Characteristics

dB

30

25

20

15

10

dB

25

20

15

10

dB

AGC amplifier gain control characteristics

T T
(AGC Max. = 5V)
7
1 2 3 4 5

AGC CONT voltage

IRIS gain control characteristics

S

1 2 3 4 5
IRIS GC voltage

DET WINDOW control characteristics
(Weighting characteristics)

I T l l
(WND = 0V)
Gain control characteristics
when DET LEVEL =5V is set at 0dB

/

|

1 2 3 4 5
DET LEVEL voltage
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dB

30

20

10

dB

AGC maximum control characteristics

T T
(AGC CONT = 5V)
0 1 2 3 4 5 \%
AGC maximum voltage
IRIS WINDOW control characteristics
(Weighting characteristics)
T T T T

(WND = 0V)

Gain control characteristics

when IRIS LEVEL=5V is set at 0dB

1 2 3
IRIS LEVEL voltage

4 5 \%
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SONY CXA1390AQ/AR

CS CCD gain control characteristics CS CCD slice control characteristics
(High luminance detection ‘
level control) Note 1-b
20 0 [~ Input conversion value

Note 1-a / i
/ 0.2
15
0.4
10 /

0.6
5
0.8
0 1.0
0 1 2 3 4 5 \% 0 1 2 3 4 5 \Y
CS CCD GC voltage CS CCD SL voltage
CS AGC gain control characteristics CS AGC slice control characteristics
dB v
Note 2-b
20 1.6
Note 2-a \
/] 12
15
0.8
10
0.4
5 | (High luminance detection \

level control after AGC)
Input conversion value

0 A \ \ \
1 2 3 4 5 \% 1 2 3 4 5 \%
CS AGC GC voltage CS AGC SL voltage
Note 1-a, 1-b Note 2-a, 2-b
COLOR
DATA IN SEPARATION

— 1 SLICE SLICE

&) f !

CS CCD SL CSCCD GC CS AGC SL CS AGC GC

Note 2-b
Voltage indicated at CS AGC
slice control characteristics

Black level

1) Note 1-b
DN § Voltage indicated at CS CCD
o slice control characteristics

Detection level |

@) ! \j 5 Note 1-a @ Note 2-a

Characteristics indicated at CS CCD Characteristics indicated at CS AGC

E 1‘ ; gain control characteristics ‘/\ ; slice control characteristics
3) =ratio of 3 and 2 (dB) 3) =ratio of 3 and 2 (dB)

—-11 -
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SONY CXA1390AQ/AR

Supply voltage Characteristics Standard Design Documentation (Ta=25°C)

AGC amplifier gain control characteristics AGC maximum control characteristics
dB dB
5.25v| 5V | | | 5.25v o
_— (AGC CONT = Vcc)
30 (AGC Max. = Vcc) 30
4.75V
25 /
20 / 20
15
10 10
= ———
5 Vcc 5 Vi
0 1 2 3 4 5 (<9 0 1 2 3 4 5 (x %C)
AGC CONT voltage AGC maximum voltage
IRIS WINDOW control characeristics
IRIS gain control characteristics (Weighting characteristics)
dB dB T T T
WND = 0V
Gain control characteristics when
25 IRIS LEVEL = Vcc is set at 0dB
¥A45.25V
/ 5V 0
- 5.25V 5V
20 / 4.75v /
_5 /
15 /
4.75V
-10
-15
5 Z
-20
0 V Vi
0 1 2 3 4 5  x % 1 2 3 4 5 (x% )
IRIS GC volage IRIS LEVEL voltage
DET WINDOW control
(Weighting characteristics)
dB T T T
WND=0V
Gain control characteristics when
DET LEVEL=Vcc is set at 0dB
0
5.25V = 5V
4.75V
-5
-10
-15
-20
1 2 3 4 5 (XVTCC )

DET LEVEL voltage

—-12 —
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SONY

CXA1390AQ/AR

CS CCD gain control characteristics

dB
Note 1-a
20
5.25V
/ 5V
15 4.75V]
10
5
0
0 1 2 3 4 5 (x Vgc)
CS CCD GC voltage
CS AGC gain control characteristics
dB T
Note 2-a
20
5.25V
5V
/ 4.75V
15
10
5 /
0 /
1 2 3 4 5 (x%)
CS AGC GC voltage
Note 1-a, 1-b
DATA IN
—— SLICE
) T
CS CCD SL CSCCD GC
Black level
Note 1-b

— Voltage indicated at CS CCD
slice control characteristics

Note 1-a

gain control characteristics
=ratio of 3 and 2 (dB)
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Characteristics indicated at CS CCD ;

CS CCD slice control characteristics

\%
(High ‘Iuminanlce dete(I:tion
level control) Note 1-b
0 |-Input conversion value
5.25V_| 5V
0.2
0.4 // 4.75V
0.6
0.8
1.0
0 1 2 3 4 5 (x%)
CS CCD SL voltage
CS AGC slice control characteristics
Y |
\ Note 2-b
1.6 \
0.8
4.75V
0.4
(High luminance detection 5V
level control after AGC)
0 |-nput conversion value
5.25V
1 2 3 4 5 (x%)

CS AGC SL voltage

Note 2-a, 2-b
COLOR
SEPARATION

SLICE

&) i

CS AGC SL

CSAGC GC

Note 2-b
Voltage indicated at CS AGC
slice control characteristics

Note 2-a

Characteristics indicated at CS AGC
slice control characteristics

=ratio of 3 and 2 (dB)
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SONY CXA1390AQ/AR

Standard Design Documentation Temperature Characteristics (Vcc =5V)
AGC amplifier gain control characteristics AGC maximum control characteristics
dB dB
—20°C -20°C
25°C
30 | (AGC Max. = Vce) g 25°C 30 (AGC CONT = Vcc) /
7 75°C
25 75°C
20 / 20 4
15
10 10
—
5 5
0 1 2 3 4 5 v 0 1 2 3 4 5 \Y
AGC CONT voltage AGC maximum voltage
IRIS WINDOW control characteristics
IRIS gain control characteristics (Weighting characteristics)
dB dB ‘ ‘ ‘
(WND =0V)
Gain control characteristics
25 when IRIS LEVEL = Vcc, Ta=25°C

=20°C is set at 0dB. .
%‘ S 0 20°C T
20 [-75°C
75°C
-5
15

: R

: S /|

0 1 2 3 4 5 \% 1 2 3 4 5 \%
IRIS GC voltage IRIS LEVEL voltage

DET WINDOW control
(Weighting characteristics)

dB T T
(WND = 0V)
Gain control characteristics
when DET LEVEL = Vcc, Ta=25°C
is set at 0dB.

0 —20°C 25°C
75°C
-5 /

J
/

- [

1 2 3 4 5 \%
DET LEVEL voltage

—14 —
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SONY CXA1390AQ/AR

CS CCD gain control characteristics CS CCD slice control characteristics
(High luminance detection
Note 1-a level control) Note 1-b
20 0 (—Input conversion value — O
_20°C —20°C_{ 25°C
25°C 0.2 75°C
15 75°C '

0.4
10 /
0.6

5
/ o8 /
0 1.0
0 1 2 3 4 5 \% 0 1 2 3 4 5 \%
CS CCD GC voltage CS CCD SL voltage
CS AGC gain control characteristics CS AGC slice control characteristics
dB T \%
Note 2-a
-20°C Note 2-b
20 1.6 \
25°C
75°C
1.2
15
0.8
10
0.4
(High luminance detection \ 75°C
5 level control after AGC) 25°C
/ 0 [—Input conversion value 20°C
0
1 2 3 4 5 \% 1 2 3 4 5 \%
CS AGC GC voltage CS AGC SL voltage
Note 1-a, 1-b Note 2-a, 2-b
COLOR
DATA IN SEPARATION

— 1 SLICE SLICE

8 T !

CS CCD sSL CsSCCDGC CS AGC SL CSAGCGC

Note 2-b
Voltage indicated at CS AGC
slice control characteristics

Black level

Note 1-b

Voltage indicated at CS CCD
slice control characteristics

Note 1-a 3 Note 2-a
Characteristics indicated at CS ! Characteristics indicated at CS
CCD gain control characteristics ;/\ AGC slice control characteristics
=ratio of 3 and 2 (dB) 3) =ratio of 3 and 2 (dB)
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SONY CXA1390AQ/AR
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CXA1390AQ/AR

Package Outline Unit: mm

CXA1390AQ

48PIN QFP (PLASTIC)
[015.3+0.4

+04 +0.1
0120-0.1 0.15-0.05

37
T
[
[
[
=
T
[
[
T
[
48T
+0.35
22-0.15
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-48P-L04 LEAD TREATMENT SOLDER/ PALLAPDL\XMNG
EIAJ CODE [QFPO48-P-1212-B LEAD MATERIAL COPPER /42 ALLOY
JEDEC CODE PACKAGE WEIGHT 0.79
48PIN LQFP (PLASTIC)
[19.0£0.2
0g7.0+01
36 25
37
o =5
== =5
== =5
o =5
B8 = 3
== === Q| o
ooy o o
o ==t +
= =5 0
=0 = 2
BEEERLLEE 1
1 12 T
+0.05
0.5+0.08 0.127 - 0.02
= +0.08 =
0.18-0.03 ||
0.1+01
0°to 10°
i NOTE: Dimension “IJ does not include mold protrusion.
DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY / PHENOL RESIN
SONY CODE LQFP-48P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE [QFP048-P-0707-A LEAD MATERIAL 42 ALLOY
JEDEC CODE PACKAGE WEIGHT 029
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