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Dual-Channel, 14-Bit CCD Signal Processor
with V-Driver and Precision Timing Generator

AD9928

FEATURES

60 MHz grade available (AD9928BBCZ-60)

Registers similar to AD9920A and AD9990

Timing generator with 18-channel V-driver

Serial data output with reduced range LVDS interface

1.8V dual AFE core

Internal LDO regulators for compatibility with 3 V systems

Correlated double sampler (CDS) with —3 dB, 0 dB, +3 dB,
and +6 dB gain

6 dB to 42 dB, 10-bit variable gain amplifier (VGA)

14-bit, 40 MHz analog-to-digital converter (ADC)

Black level clamp with variable level control

Precision Timing core with ~390 ps resolution at 40 MHz

On-chip 3 V horizontal and RG drivers

General-purpose outputs (GPOs) for shutter support

On-chip driver for external crystal

128-ball CSP_BGA package, 9 mm x 9 mm, 0.65 mm pitch

APPLICATIONS

High speed digital imaging
Surveillance cameras
Industrial cameras

GENERAL DESCRIPTION

The AD9928 is a highly integrated CCD signal processor for
digital still-image camera applications. It includes a dual analog
front end with analog-to-digital conversion, combined with a full-
function, programmable timing generator and an 18-channel
vertical driver (V-driver) for a 2-channel output CCD. The timing
generator is capable of supporting up to 24 vertical clock signals
internally, and the on-chip V-driver supports up to 18 high voltage
outputs. A Precision Timing® core allows adjustment of high speed
clocks with approximately 390 ps resolution at 40 MHz operation.
The AD9928 also contains seven general-purpose outputs, which
can be used for shutter and system functions.

Each analog front end includes black level clamping, CDS,
VGA, and a 14-bit ADC. The timing generator provides all the
necessary CCD clocks: RG, H-clocks, V-clocks, sensor gate
pulses, substrate clock, and substrate bias control.

The AD9928 is specified over an operating temperature range
of —25°C to +85°C.

FUNCTIONAL BLOCK DIAGRAM

REFT_A REFB_A

REFT_B REFB_B

Ia IaY Ia)
p—y A S
AD9928
—3dB, 0dB, +3dB, +6dB VREF_A VREF_B
14 TCLKP
14-BIT -
ccoin_a (= cDs VGA o TCLKN
() bouTor_A
6dB TO 42dB S DOUTON_A
—3dB, 0dB, +3dB, +6dB REDUCED DOUTIP_A
RANGE -
B 14 LVDS > ) DOUTIN_A
CCDIN_B VGA ADC >| OUTPUTS DOUTOP_B
DOUTON_B
LooiN_A () 6dB TO 42dB LA Lo S boutie B
LooouT_ A () DOUTIN_B
LooIN_B ()
LpoouT 8 (3 INT;ER:AI; c;o:Ks
RG_A,RG_B ()
PRECISION
HL_A, HL_B () HORIZONTAL TIMING [« sL
) DRIVERS GENERATOR INTERNAL
H1A TO H4A, H1B TO H4B ! REGISTERS SCK
XV1 TO XV24 SDATA
O 24
V1A TO V15 . VERTICAL VEFNTlIr\(J:éL SYNC
O DRIVER [ contrRoL | GENERATOR [
SUBCK ()~e— XSUBCK
]
XSUBCNT (GPO8) a g
GPO1 TO GPO7 VD SYNC CLI CLO RST 8

Figure 1.

For more information on the AD9928, email Analog Devices, Inc., at afe.ccd@analog.com.

Rev. SpH Document Feedback
Information furnished by Analog Devices is believed to be accurate and reliable. However, no
responsibility is assumed by Analog Devices for its use, nor for any infringements of patents or other
rights of third parties that may result fromits use. Spedfications subject to change without notice. No
license is granted by implication or otherwise under any patent or patent rights of Analog Devices.
Trademarks and registered trademarks are the property of their respective owners.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 ©2009-2013 Analog Devices, Inc. All rights reserved.
Technical Support www.analog.com



AD9928

NOTES

©2009-2013 Analog Devices, Inc. All rights reserved. Trademarks and

registered trademarks are the property of their respective owners.

D08261F-0-1/13(SpH)

ANALOG
DEVICES

Rev. SpH | Page 2 of 2

www.analog.com




X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Analog Front End - AFE category:
Click to view products by Analog Devices manufacturer:

Other Similar products are found below :

WMB8255SEFL ADE9078ACPZ-RL ADAA4355ABCZ MAX86176ENX+T MAX86176EVKIT# TC500ACPE MCP3914A1-E/MV
1SL51002CQZ-165 AFES803ZCF TC500CPE AD73311ARSZ-REEL ADAS1000-3BCPZ AD73311LARUZ AD5590BBCZ
ADPD1080WBCPZR7 AD73311ARSZ AD73311ARZ AD73311LARSZ AD73311LARSZ-REEL7 AD73360ARZ AD73360ASUZ
AD73360LARZ AD8232ACPZ-R7 AD8456ASTZ AD9082BBPZ-2D2AC AD9081BBPZ-4D4AC AD96/0BBCZ AD96/5KBCZ
AD73360LARZ-REEL AD9826KRSZ AD9826KRSZRL AD9860BSTZ AD9861BCPZ-50 AD9861BCPZ-80 AD9862BSTZ AD9865BCPZ
AD9867BCPZ AD9895KBCZ AD9923ABBCZ AD9942BBCZ AD9943KCPZ AD9945KCPZ AD9945K CPZRL7 AD9949KCPZ
AD9963BCPZ AD9972BBCZ AD997/4BBCZ AD997/BBCZ AD997/8BCPZ AD9979BCPZ



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/data-converter-ics/analog-front-end-afe
https://www.x-on.com.au/manufacturer/analogdevices
https://www.x-on.com.au/mpn/cirruslogic/wm8255sefl
https://www.x-on.com.au/mpn/analogdevices/ade9078acpzrl
https://www.x-on.com.au/mpn/analogdevices/ada4355abcz
https://www.x-on.com.au/mpn/maxim/max86176enxt
https://www.x-on.com.au/mpn/maxim/max86176evkit
https://www.x-on.com.au/mpn/microchip/tc500acpe
https://www.x-on.com.au/mpn/microchip/mcp3914a1emv
https://www.x-on.com.au/mpn/renesas/isl51002cqz165
https://www.x-on.com.au/mpn/texasinstruments/afe5803zcf
https://www.x-on.com.au/mpn/microchip/tc500cpe
https://www.x-on.com.au/mpn/analogdevices/ad73311arszreel
https://www.x-on.com.au/mpn/analogdevices/adas10003bcpz
https://www.x-on.com.au/mpn/analogdevices/ad73311laruz
https://www.x-on.com.au/mpn/analogdevices/ad5590bbcz
https://www.x-on.com.au/mpn/analogdevices/adpd1080wbcpzr7
https://www.x-on.com.au/mpn/analogdevices/ad73311arsz
https://www.x-on.com.au/mpn/analogdevices/ad73311arz
https://www.x-on.com.au/mpn/analogdevices/ad73311larsz
https://www.x-on.com.au/mpn/analogdevices/ad73311larszreel7
https://www.x-on.com.au/mpn/analogdevices/ad73360arz
https://www.x-on.com.au/mpn/analogdevices/ad73360asuz
https://www.x-on.com.au/mpn/analogdevices/ad73360larz
https://www.x-on.com.au/mpn/analogdevices/ad8232acpzr7
https://www.x-on.com.au/mpn/analogdevices/ad8456astz
https://www.x-on.com.au/mpn/analogdevices/ad9082bbpz2d2ac
https://www.x-on.com.au/mpn/analogdevices/ad9081bbpz4d4ac
https://www.x-on.com.au/mpn/analogdevices/ad9670bbcz
https://www.x-on.com.au/mpn/analogdevices/ad9675kbcz
https://www.x-on.com.au/mpn/analogdevices/ad73360larzreel
https://www.x-on.com.au/mpn/analogdevices/ad9826krsz
https://www.x-on.com.au/mpn/analogdevices/ad9826krszrl
https://www.x-on.com.au/mpn/analogdevices/ad9860bstz
https://www.x-on.com.au/mpn/analogdevices/ad9861bcpz50
https://www.x-on.com.au/mpn/analogdevices/ad9861bcpz80
https://www.x-on.com.au/mpn/analogdevices/ad9862bstz
https://www.x-on.com.au/mpn/analogdevices/ad9865bcpz
https://www.x-on.com.au/mpn/analogdevices/ad9867bcpz
https://www.x-on.com.au/mpn/analogdevices/ad9895kbcz
https://www.x-on.com.au/mpn/analogdevices/ad9923abbcz
https://www.x-on.com.au/mpn/analogdevices/ad9942bbcz
https://www.x-on.com.au/mpn/analogdevices/ad9943kcpz
https://www.x-on.com.au/mpn/analogdevices/ad9945kcpz
https://www.x-on.com.au/mpn/analogdevices/ad9945kcpzrl7
https://www.x-on.com.au/mpn/analogdevices/ad9949kcpz
https://www.x-on.com.au/mpn/analogdevices/ad9963bcpz
https://www.x-on.com.au/mpn/analogdevices/ad9972bbcz
https://www.x-on.com.au/mpn/analogdevices/ad9974bbcz
https://www.x-on.com.au/mpn/analogdevices/ad9977bbcz
https://www.x-on.com.au/mpn/analogdevices/ad9978bcpz
https://www.x-on.com.au/mpn/analogdevices/ad9979bcpz

