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CD4511BC
BCD-to-7 Segment Latch/Decoder/Driver

General Description

The CD4511BC BCD-to-seven segment latch/decoder/
driver is constructed with complementary MOS (CMOS)
enhancement mode devices and NPN bipolar output driv-
ers in a single monolithic structure. The circuit provides the
functions of a 4-bit storage latch, an 8421 BCD-to-seven
segment decoder, and an output drive capability. Lamp test
{LT), blanking (B1), and latch enable (LE} inputs are used to
test the display, to turn-off or pulse modulate the brightness
of the display, and to store a BCD code, respectively. It can
be used with seven-segment light emitting diodes (LED),
incandescent, fluorescent, gas discharge, or liquid crystal
readouts either directly or indirectly.

Features

W Latch storage of code
W Blanking input
W Lamp test provision

Applications include instrument (e.g., counter, DVM, etc.)
display driver, computer/calculator display driver, cockpit
display driver, and various clock, watch, and timer uses.

B Low logic circuit power dissipation
B High current sourcing outputs (up to 25 mA}

W Readout blanking on all illegal input combinations
B Lamp intensity modulation capability

W Time share (multiplexing) facility

W Equivalent to Motorola MC14511

October 1987
Revised January 1999

Ordering Code:

Order Number | Package Number

Package Description

CD4511BCWM M16B

16-Lead Small Outline Integrated Circuit (SOIC}), JEDEC MS-013, 0.300" Wide

CD4511BCN N16E

16-Lead Plastic DualHn-Line Package (PDIF), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Specify by appending suffix letter X" to the ordering code

Connection Diagrams

Pin Assignments for SOIC and DIP
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Truth Table
Inputs Outputs
LE|BI|IT| D ¢ B A|a b ¢ d e f g |Display
X X 0 X X X X 1 1 1 {] 1 1 1 B
X 0 q X X X X 0 0 0 0 ] 0 0
0 1 1 0 0 0 0 1 1 1 1 1 1 0 0
0 1 1 0 0 0 1 0 1 1 0 0 0 0 1
0 1 1 0 0 1 0 1 1 0 1 1 0 1 2
0 1 1 0 0 1 1 1 1 1 1 0 0 1 &)
0 1 1 0 1 0 0 0 1 1 0 0 1 1 4
0 1 1 0 1 0 1 1 0 i 1 0 1 1 4]
0 1 1 o] 1 1 0 o] 0 1 1 1 1 1 6
0 1 1 0 1 1 1 1 1 1 0 0 0 0 7
0 1 1 1 0 0 0 1 1 1 1 1 1 1 8
0 1 1 1 0 0 1 1 1 1 0 0 1 1 9
0 1 1 1 0 i 0 0 0 0 0 0 o] 0
0 1 1 1 0 1 1 0 0 0 0 0 0 0
0 1 1 1 1 0 0 0 0 0 0 0 0 0
0 1 1 1 1 0 1 0 0 0 0 0 0 0
0 1 1 1 q 1 0 0 0 0 0 0 0 0
0 1 1 1 1 1 1 0 0 0 0 0 0 0
1 1 1 X X X X > "
X = Dont Care
*Depends upon the BCD code applied during the ¢ to 1 transition of LE.
Display
N E I R E R
1 2 1 4 5 [ [ 9
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Absolute Maximum Ratings(note 1) Recommended Operating
DC Supply Voltage (Vpp) Losviesisy Conditions
Input Voltage (Vi) -0.5Vto Vpp+0.5V  DC Supply Voltage (Vpp) 3V to 15V
Storage Temperature Range (Tg) —65°C to +150°C Input Voltage (Vi) 0V to Vpp
Power Dissipation (Pp) Operating Temperature Range (Ty) ~40°C to +85°C
Dual-In-Line 700 mw
Small Qutline 500 mW
Lead Temperature (T ) Note 1; Devices should not be connected with power on,
(Soldering, 10 seconds) 260°C
DC Electrical Characteristics
—40°C +25°C +85°C
Symbol Parameter Conditions - Units
Min | Max Min | Typ | Max | Min | Max
oo Quiescent Vpp =5V 20 20 150 A
Supply Current Vpp = 10V 40 40 300 pA
Vpp = 15V 80 80 600 | A
Vo Output Voltage Vpp =5V 0.01 0 oM 0.05 v
Logical 0" Vpp =10V 0.01 0 0.01 0.05 v
Level Vpp = 15V 0.01 0 0.01 0.05 v
Von Qutput Voltage Vpp =5V 4.1 4.1 4.57 4.1 v
Logical "1" Vpp =10V 9.1 9.1 9.58 9.1 v
Level Vpp =15V 14.1 14.1 | 14.59 14.1 \
ViL LOW Level Voo = 5Y, Vour = 3.8V or 0.5V 15 2 15 15 v
Input Voltage Vpp =10V, Vgyr = 8.8V or 1.0V 3.0 4 3.0 3.0 \
Vpp = 18V, Vout = 13.8V or 1.5V 4.0 6 | 40 4.0 v
Vin HIGH Level Voo = BY, Vour = 0.5V or 3.8V 35 35 | 3 35 v
Input Voltage Vpp = 10V, Vpur= 1.0V or 8.8V 7.0 7.0 ] 7.0 \
Vop =15V, V gyt = 1.5V or 13.8V | 11.0 10| 9 11.0 v
Von Output Voo = 5V, lop = 0 MA 41 41 | 457 41 v
(Source) Drive Vpp=58V. lgr=5mA 4.24 A
Voltage Vpp =5V, gy = 10 mA 36 36 | 412 33 v
Vpp =5V, lgy = 15 mA 3.94 Y
Voo = 5V, Iow = 20 mA 28 28 | 3.75 25 v
Vpp =5V, lgn =25 mA 3.54 v
Voo = 10V, lgy = 0 MA 9.1 91 | 958 9.1 v
Vpp = 10V, loy =5 mA 9.26 v
Vg = 10V, lgn = 10 mA 8.75 875 | 9.17 8.45 v
Vpo =10V, | oy = 15 mA 9.04 v
Voo = 10V, lon = 20 mA 8.1 81 | 88 7.8 v
Vg = 10V, lgy = 26 mA 8.75 v
Voo = 15V, loy = 0 mA 14.1 14.1 [ 14.59 14.1 v
Vpp =15V, l o = 5mA 14.27 Y
Vpp = 15V, lgy = 10 mA 13.75 13.75 | 14.18 13.45 v
Vpp = 15V, gy = 15 mA 14.07 Y
Voo = 15V, gy = 20 mA 13.1 13.1 | 13.95 12.8 v
Vpp = 15Y, | o = 26 mA 13.8 v
oL LOW Level Voo = 5Y, Vg, = 0.4V 0.52 0.44 | 0.68 0.36 mA
Output Current Vpp =10V, Vg = 0.5V 1.3 1161) 225 0.9 mA
Vppo = 15V, VgL = 1.5V 36 30 | 88 24 mA
TN Input Current Vpp = 15V, Vg = OV —0.30 ~107° | —0.30 10| pA
Vpp = 15V, Vjy = 15V 0.30 10 | 0.30 10 | uA
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Time-of-Flight Sensors for In-Cabin Vehicle Safety

Time-of-Flight (ToF) sensing allows objects to be detected and provides information about their position and movement within

a three-dimensional space. It also supports object identification by detecting object shape, size, and orientation.

The technology relies upon light being reflected by the object being detected with a light source such as a LED array or
VCSEL device being used in conjunction with beam-forming optics to produce a light source that illuminates the scene. An

advanced sensing IC (In—Cabin) detects and measures the light reflected from any object in range.

Light travels very rapidly at a known speed; by measuring the time taken for reflected light to reach the sensor (the ‘time of
flight’ for the light), the distance of the object can be calculated. This approach is known as ‘direct ToF’ (dToF) as the time is
calculated directly from a very accurate time base and is preferred for applications where long distances are involved, such as
LIDAR. dToF is generally considered a low-resolution technology, requiring complex (and expensive) mechanical scanning to

achieve high resolutions.

Instead of using absolute time, indirect ToF (iToF) calculates distance based on a phase shift to a known reference signal. This
technique is far better suited to high-resolution applications and, with modern CMOS pixel arrays, can generate a real-time 3D

video at QVGA resolutions and higher.

iToF uniquely combines medium - resolution and high-resolution depth and amplitude (greyscale) mapping allowing complex
identifications to be performed (such as people or objects), even with no color contrast between the object and its surroundings.

These benefits make iToF very useful in many forward-looking applications where other technologies have limitations.

In relatively close proximity (around 5m) ToF allows objects and free spaces to be identified, meaning that ADAS systems can
intelligently predict how an object may move (if at all) and take the appropriate avoiding action. iToF is relatively unaffected

by changes in temperature and light to meet the challenges of external applications such as these.

One of the main reasons for achieving the ultimate goal of fully autonomous vehicles is to increase road safety. A recent report
by the NHTSA estimated that over 90% of all accidents are due to driver errors, so eliminating these will make for much safer
roads. While mass-produced fully automated vehicles remain some way in the future, iToF can make a significant contribution

to road safety by monitoring the driver and his / her behavior.

Driver fatigue is a significant issue and the high resolution attainable with iToF is able to see if the drivers have their eyes

on the road ahead, whether they are yawning excessively, or even struggling to keep their eyes open. Detecting each of these
and suggesting (or even enforcing) a break can potentially avoid accidents and save lives. Other driver behaviors such as not
holding the steering wheel properly, eating while driving or not using a mobile device in a non-hands-free manner can also be

identified and a warning issued or action taken, ultimately bringing the vehicle to a safe stop if needs be.

2 Tnya Junn
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Airbags have saved many, many lives and are a valuable feature in almost all vehicles these days. However, there have been
some cases, especially with infants or the elderly where they have caused injury or worse. ToF is able to detect the size of
passengers and estimate the weight of passengers, modifying the airbag deployment as necessary. In the event that there is no

passenger in the seat, ToF can prevent unnecessary airbag deployment.

Many modern hybrid vehicles will start and run the internal combustion engine to charge the batteries when they are almost
depleted. As it is easy to leave a vehicle with the ignition ‘on’ as the old-fashioned ignition key is a thing of the past, a vehicle
can automatically start when unattended. This is potentially dangerous, especially in a confined space, but can easily be

prevented by ToF-based occupant detection.
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1/2-INCH VGA (WITH FREEZE-FRAME) CMOS

ACTIVE-PIXEL DIGITAL IMAGE SENSOR

1/2-INCH CMOS ACTIVE-
PIXEL CMOS IMAGE
SENSOR

MT9V403
Micron Part Number: MT9V403C125T

Features

Array Format: Active: 659H x 494V

Pixel Size and Type: 9.9um x 9.9pm TrueSNAP™!

(shuttered-node active pixel)

Optical Format: 1/2-inch

Frame Rate: 0-200 frames/sec progressive scan

Data Rate: 66 MB/s {master clock 66 MHz)

Responsivity: 2.0 V/lux-sec with source lllumination

at 550nm

SNR: 45dB

ADC: On-chip, 10-bit

Power: 130mW at 200 fps

Supply Voltage: +3.3V

Internal Intra-Scene Dynamic Range: 60dB

Operating Temperature: -5°C to +70°C

Output: 10-bit digital through a single port

Shutter: TrueSNAP freeze-frame electronic shutter

Interface Mode: Master/Snapshot/Slave (with

simultaneous or sequential exposure/readout)

Shutter Efficiency: 98.5%

Shutter Exposure Time:

° Master Mode or Snapshot Mode: 2 rows to 256
frames (20ps to 1.3 sec with 66 MHz clock)

¢ Slave Mode: user controlled

Gain: Ix-18x (step size = 1) or 0.5x-9x

(step size = 0.5)

Control Interface: Tivo-wire serial interface

Package: 48-pin CLCC

Timing and Control:

On-chip:

e ADC controls, output multiplexing, ADC calibra-
tion via two-wire serial interface, exposure time,
read/write ADC calibration coefficients, window
size and location, gain, biases, master vs. snap-
shot vs. slave, simultaneous vs. continuous expo-
sure/readout, progressive vs. interlace, ADC
reference, vertical and horizontal blanking.

Off-chip:

e Exposure trigger (snapshot mode), exposure and
readout timing (slave mode)

Color Specifications: monochrome or color (Bayer

pattern)

Description

The Micron® Imaging MT9V403 VGA-based CMOS
active-pixel sensor has a 1/2-inch optical format and
delivers superb resolution at a turbocharged 200 fps,
making it the perfect solution for machine vision
assembly lines, airbag deployment, golf swing analysis,
and special effects in movies. The freeze-frame shutter
allows the signal charges of all pixels to be integrated
in parallel—all pixels start integrating simultaneously
and stop integrating simultaneously. The charges are
then sampled into pixel analog memories (one mem-
ory per pixel) and consequently, row by row, are digi-
tized and read out-of-chip. The sensor works in
master, snapshot, or slave mode. In master mode it
generates the readout timing on-chip. In snapshot
mode it accepts an external trigger and then generates
the readout timing. In slave mode the sensor accepts
external readout timing. The integration time is pro-
grammed through the two-wire serial interface (mas-
ter or snapshot mode) or controlled via externally-
generated control signals (slave mode).

The scanning mode can be progressive or inter-
laced. There is also an option to scan just a window of
interest by choosing start row and column and stop
row and column. The user can control the frame rate
and row rate through the use of vertical and horizontal
blanking as well as the master clock frequency.

The readout of the data out of the chip can be done
simultaneously with integration and ADC operation
due to the two-cell SRAM which allows data from the
previously converted row to be shifted into the output
memory for readout.

The sensor’s ADCs contain special self-calibrating
circuitry that allow the sensor to reduce its own col-
umn-wise fixed pattern noise. The calibration coeffi-
cients can be read from, and written to, the sensor.
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