MICROELECTRONICS
CCD PRODUCTS

SPECIFICATIONS
ORDERING INFORMATION

TK1024
CCD IMAGER

B Removable, protective
window

B Frontillumination or
thinned back illumination

B Large area format:
1024 by 1024 pixels
(each 24 um square)
Hm Unique thinning and
enhancement process:
7 Excellent QE from IR
touv
7 Antireflection coating
for the visible region
1 Mechanical rigidity

B Low dark current
7 Multi-pinned-phase
(MPP) technology
option
B Excellent charge transfer
efficiency (CTE) at low
signal levels

B On-chip, low noise out-
put transistor design for
high dynamic range

B Serial-parallel-serial
architecture with output
MOSFETSs in each quad-
rant to maximize readout
flexibility

B Applications include
astronomy, machine
vision, medical imaging,
X-ray imaging, and scien-
tific imaging

TK1024A/12/91

General
Description

The Tektronix TK1024A imager is a
silicon charge-coupled device de-
signed to efficiently image scenes at
low light levels from infrared to
ultraviolet wavelengths. The device
is a full frame area imager fabricated
utilizing a buried channel, three level
poly-silicon gate process that results
in extremely high charge transfer ef-
ficiency and low dark current.

This imager can be fabricated with
optional multi-pinned-phase (MPP)
technology, offering low dark current,
minimizing surface residual image
effects, and providing greater
tolerance for ionizing radiation en-
vironments. MPP devices may also
be operated in the non-MPP mode
for larger full well capacity.

The sensor is structured in a serial-
parallel-serial architecture., Low
noise readout provides a convenient

Tektronix
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DEVICE SPECIFICATIONS

Unless otherwise indicated, all measurements are made at standard conditions of -90 °C, 50 kpixels/second, two
phases inverted, using dual slope CDS (Bandwidth = 250 kHz, at 8 ps integration time).

Minimum Typical Maximum
Format 1024 by 1024 pixels full frame
Pixel size 24 um by 24 um
Imaging area 24.6 mm by 24.6 mm
Dark current, (20 °C equiv
FRONT filum., MPP 0.05 nA/cm? 0.1 nA/cm?
", NON-MPP 0.10 nA/cm2 1 nA/em?
BACK lilum., MPP 0.10 nA/cm 0.5 nA/cm?
*, NON-MPP 0.5 nAlcm® 5 nA/cm?
Readout noise,
RONT o 5 electrons 10 electrons
BACK -~- 7 electrons 10 electrons
Full well signal,
MPP 100,000 electrons 150,000 electrons
NON-MPP 300,000 electrons 350,000 electrons -
Dynamic range (relative to readout noise)
MPP 10,000:1 20,000-30,000:1
NON-MPP 30,000:1 50,000-70,000:1
Output gain (uvolts per electron) 0.4 uV/e- 1.0 pV/e- ---
Clockline capacitance’
--parallel 20,000 pF
--serial - 600 pF -
--transfer - 50 pF -
Clockline resistance? (parallel)
--ftont |Ilum|nated phase 1 - 90 Q
-- , phase 2 - 55Q
- " . , phase 3 45Q
--back |Iium|nated phase 1 365 Q
, phase 2 - 575 Q
- * , phase 3 w-e 650 Q
-- front & back, transfer 60,000 Q
DC output level (Limit lo <5 mA) 18V
Output data rate®
--front illuminated 50 kpixels/s 1500 kpixels/s
--back illuminated 50 kpixels/s 750 kpixels/s
Output power dissipation (each MOSFET) 7 mW 35 mW
Charge transfer efficiency per clockcycle .99995 .99999
Quantum efficiency (-90 °C) -- (See Fig. 11 for -
Front, A = 400 nm n.a. room temp. QE)
Front, A = 700 nm = 35%
Back, A = 400 nm = 35%
Back, A = 700 nm = 60%

"These values are obtained by integrating the current impulse necessary to charge one parallel phase [entire array]
or one serial phase [entire register length], and include phase-to-phase and phase-to-substrate components.

2These values are obtained with PxUL/PxLL connected together and with PXUR/PxLR connected together. Resis-
tance is measured from PxL to PxR. It includes metal bus resistance plus poly line resistance in a series/parallel

combination. (Refer to Figure 3 for definitions.)

3The output register frequency is specified at a level where the image area clocking meets CTE specifications. Higher
speeds can be achieved at lower performance levels.

Table 1: Device Specifications, TK1024A
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