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1. Introduction

STR-DMS-NCV7694-GEVK provides an easy to use evaluation platformwithin the Strata Development Environment for the
NCV7694 Safety Controller for Infra-Red LED Illumination to Complement the Image Sensor for Automotive Applications from
ON Semiconductor. Strata gives the developeraccessto any collateralone may need, including datasheets, BOMs and schematics,
as well as providing a user interface fortesting the performance ofthe NCV7694. This documentwill provide instructions on how

to use the evaluationboard.
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9.5V -28 V (minimum Vin depends on the current through LEDs)

Size: 21 mm x 21 mm x 12.7mm

40 mJ energy in SOA (more details in the following text)

Tank capacitor: 4 x T598D157M016ATE065 automotive grade (optimized for 21 x
21 mm form factor)

1250mW/sr (IR LED: Osram SFH4725S)

60 Hz (aligned with the 60fps from image sensor), FW of RSL10 & GUI set to
62Hz

8.6 V max. (2 LEDs in series @ 5 A). Adjustable at DC-DC output. 4.8 V - 10 V

Short: 5 A peak for 500us / Long: 1 A for 4ms. Adjustable current: 0.7 - 5 A

On Strata: IR LED current, DC-DC output voltage, PWM signal (FLASH emulator
for evaluation w/o camera)

On Hardware: Input for FLASH (from camera or from Strata (PWM))

On Image sensor (DevWare): FLASH signal (freq. and TON)

Adjustable parameters. Monitor ILED and DC/DC VOUT (calibrated).
Diagnostic pin from NCV7694 LED driver.

ARO0144, IVEC-0144 primarly (optimized LED FOV DMS). Possible with other
image sensors AR0234, AR0239, AR0820,... that use same FLASH mechanism.
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2. USER GUIDE

This section provides step-by-step manual on howto use the STR-DMS-NCV7694-GEVK. In general it consist ofthree boards:

- STR-DMS-NCV7694-GEVB (GazeT housing IR LED board)
- STR-DMS-CONTROL-GEVB (Control board to adjust VVoltage and current on IR LEDSs)
- STR-ASSISTED-RSL10-GEVB (RSL10 SoC based Strata interface module)

Connection of the modules when PWM flash taken from STR-ASSISTED-RSL10-GEV B

The STR-DMS-NCV7694-GEVK is delivered as platformthat can operate as standalone evaluation kit. Using the Strata interface
and controlboard, one canadjust:

i. the Ton time (PWM flash) with fixed frequency 62Hz

ii. Output voltage of DCDC converter NCV890204

iii. LED currentamplitude I_LED

Note: When operating from PWM flash out of Stratamodule, make sure that jumper CON4 is plugged

C? {rawe

Fig. 1 CON4 jumper to be plugged when PWM flashsignal taken from Strata Control board
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STR-DMS-NCV7694-GEVK  consists of two connectors:
i. Three —pin connector for Supply Voltage, Groundand PW M flash signal fromImage Sensor

ii. Six — pin connectorforflat FPC cable that provides control voltage for1_LED and Vout_DCDCadjustment, PW M from Strata
together with Diagnostic pin output of NCV7694.

6-pin FLAT connector 3-pin GazeT connector

Fig. 2: 3-pin and 6-pin connectors on theback side of STR-DMS-NCV7694-GEVB LED module

Single Controlboard STR-DMS-CONTROL-GEVB can service up to three STR-DMS-NCV7694-GEVB GazeT IR LED modules.
Here is the procedureon hardware connections ofthe system:

1. Connect thebundled 3-pin connectorand 6-pin FPC connectorto STR-DMS-NCV7694-GEVB per Fig.3. Please make sure that
Blue part of the 6-pin FPCis looking upwards as depicted and LED module’s hole for standoff/tripod is fromhousing’s bottomside.

Blue part of 6-pin FF
cable is looking upw ‘

3-pin Connector

Fig. 3: 3-pin and 6-pin cable connections to IRLED module (STR-DMS-NCV7694-GEVB)
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2. Connect the other part of 6-pin FPC cable into controlboard STR-DMS-CONTROL-GEVB as shown in Fig.4. Blue part of the
FPC cable must go outside of the control board. User cancontrolup to three GazeT IR LED driver modules over 6-pin FPC cables.
Each module will have the same VV_out DCDCand |_LED current and PWM flash signal.

Fig. 4: connection ofthe 6-pin FPCcable fromGazeT LED driver module (STR-DMS-NCV7694-GEVB) into Controlboard
(STR-DMS-CONTROL-GEVB)

3. Make sure you have available Regulated Constant Voltage Power supply with current capability up to 5A. Connect the extemal
power supply and polarity per Fig.5 and set voltage to 13V (current limitation 5A min). Turn the power supply ON. With PWM
generated by Strata interface, leave PWM cable from 3-pin connector open (unconnected). You can connect and simultaneously
controluptothree STR-DMS-NCV7694-GEVB over FPCcable to single STR-DMS-CONTROL-GEVB board. Supply wiresshould
be connected together to Regulated Voltage Source (all minus poles andallplus poles).

Regulated Voltage
source (current
capability 5A min.)

Fig. 5: Connection of theexternal power supply
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4. Afterthe powersupply is ON, connect the Mini USB cable to STR-DMS-CONTROL-GEVB and to computer

5. Once the systemis fully powered, user can manipulate and testthe performance ofthe systemfromStrata / Serial Console
Interface (SCI).

The current DMS allows variation (i.e. variables) of LED current, NCV890204 output voltage and T_ON period (i.e. ON time of
PWM flash pulse) by means of the STR-DMS-CONTROL-GEVB and STR-ASSIST-RS10-GEVB. There are two SW took
(available within Strata SW tools) for adjusting the above mentioned parameters: i) Serial Control Interface (SCI); ii) Strata
Developer Studio GUI.

SCI:

- Commands sentviacommand line

- Acceptany “floating value” for particular variable fromcommand line, thus easy to bring the DMS into
malfunction if user does notknowwhat he/she is doing

- Allows userto workwith variable values outside the SOA area in the Strata GUI
- Intended rather for development and/or “skilled” users
- Takes more time (sendingcommands) to change variables compared to Strata GUI tool
- Cannot run simultaneously with StrataGUI (to operate via GUI, close the SCI first)
- Command examples:
| LED (LED DRIVER NCV7694)
{

"cmd": "set pwml",
"payload": {
"status": "bool",

"current": "double"

}
VOUT (DCDC CONVERTER NCV890204)
{
"ecmd": "set pwm2",
"payload": {
"status": "bool",

"voltage": "double"

}
FLASH_PWM (62Hz)
{
"emd": "set pwm3",
"payload": {
"status": "bool",

"on_time": "double"
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BExamples:

1. turnONI _LED t00.7A
{

"cmd": "set pwml",
"payload": {
"status": true,

"current": 0.7

2. turnOFF |I_LED
{

"cmd": "set pwml",
"payload": {
"status": false,

"current": 0.7

}

Strata GUI:
- Available within Strata Development Studio
- Developedto make the DMS more stable, user friendly to controland operate within safety limits
- Operation restricted to “Safety Operation Area (SOA)” to reduce potential risk of damage orthe DM S
malfunction. LED current levels below 0.7A are removed fromoperationarea.
- Initial variables: LED current=0.7A; T_ON PWM FLASH time=0ms; NCV890204 outputvoltage=10.0V
- Cannotrun simultaneously with the SCI
D O Semicoricton Scata Developer St - o x

T_ON=f(I_LED)
Conditions:
VOuT = 10v
: -‘-—-‘ Flash PWM = 62Hz
‘
L]
_ ¥
Z A
z Y
3 \,
\\‘x%
SOA St
|
i
I_LED [A]
Simple Command Handler
1_LED (LED driver NCV7694) VOUT (DCDC converter NCVB30204) Flash PWM (62Hz)
(L l®
T_ON duty cycle: 0%

Current (A) Voltage (V) T_ON time (ms)
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T_ON=f(_LED)

Conditions:
VouT =10v
5 Flash PWM = B2Hz

[ms]

T ON

.| SOA

0

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6
I_LED [A]

Fig. 6: Control panel for Flash PWM, VOUT (DCDC converter)and |_LED. Safety operatingarea included.

SOA area is implemented in the Strata GUI. Accepted at the conditions: NCV890204 VOUT=10.0V; f_PWM_flash=62Hz. LED
current levels below 0.7A are unavailable.

Thresholds:
- theIRLED (MPN: SFH4725S) maximumspecified LED current: 5A

- Renvalue: 15kOhm->maximumT_ON time6ms per the NCV7694 specs -> thus 5ms maximum T_ON timeaccepted

Power law: P=E/t=U*I
- SOAis accepted: 40mJ
- 40mJ=10V*I*t
- tinvolvesdutycycle (i.e. T_ON time)
- thus:40mC=I_LED*T_ON->SOA envelope

How to start the DMS (examplel): 1. set the LED current and turn the LED current button on. 2. Set the T_ON time and tum the
PWM FLASH (T_ONtime) on.

How to start the DMS (example2): 1. set the T_ON time and turn the T_ON time button on (i.e. PWM FLASH). 2. set the LED
currentand turn the LED current buttonon.

The NCV890204 output voltage variable can be adjusted afterwards the DMS runs (T_ON time is ON) with default value 10.0V.
This precaution is done to prevent the DMS malfunction just after it starts due to insufficient voltage is applied at the particular
working point.

If the working point is out ofthe SOA area that is the T_ONtime is settoo high in the examplel, the GUI automatically adjust the
previous variable (i.e. LED current in the examplel above) to stay within the SOA. In such case the working point sits onto the

dashed orange curve (the SOA envelope). Consequently any change ofthe T_ON time orthe LED current exceeding the SOA adjusts
the working point position onto the SOA envelope.
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Connection of the modules when PWM flash taken from Image Sensor

The STR-DMS-NCV7694-GEVK as platformcan operate with Image sensor. Using the Strata interface and control board, one can
adjust:

i. Output voltage of DCDC converter NCV890204
ii. LED currentamplitudel_LED

Image Sensorwill serve for PWM Flash generationsetoutofthe DevWaresystem.

Note: When operating with Image sensor, PWMflash out of Stratamodule is not used, make sure that jumper CON4 is
unplugged

_—

Fig. 7 CON4 jumper to be un-plugged when PWM flash signal taken from Image Sensor

Please followthe connection steps as outlined in previous chapter. For PWM_Flash signal — this is generated directly fromcamera
module (and not fromStrata control board, hence CON4 jumper not assembled).

Make sure you have available Regulated Constant Voltage Power supply with current capability up to 10A (in case you connect
more modules). Connectup to two orthree STR-DMS-NCV7694-GEVB GazeT modules to the GazeT image sensor module over
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three pin cabling as shown on Fig. 8. Image sensor module consists of supply connector that user hooks up to the external power
supply. Set the voltage to 13V (current limitation 5A). Make sure you have the setup completed per below with 6-pin FPC cables
interconnection between GazeT LED modules and Controlboard, IS to Deserializer — Demo3. Turn the power supply ON.

Power Supply to IS

IS to Deserializer-Demo3 (PC via USB)

RSL10 to PC via USB

Connection from IS to LED modules

Connection from LED modules to
Gaze T Control board

Fig. 8: Connection of theexternal power supply and Controlboard to GazeT LED and IS modules together with control board and
Strata interface board
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Afterthe powersupply is ON, connectthe MiniUSB cable to STR-DMS-CONTROL-GEVB and to computer

Once the systemis fully powered, user can manipulateandtest the performance ofthe systemfromStrata/ Serial Console Interface

(SCI) togetherwith DevWare. Theinterface is thesame except PWM _flash Signal generated out of the Image Sensor over three pin
connector.

Important note: DevWVare generates PWMflash signal directly fromImage Sensor. Strata Control GUI / SCI serves only
for DCDC converter Voltage and I LED currentsettings. Don’tuse Flash PWM Signal.
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Main Image - 44.44%
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Fig. 9: Example of well exposed image, 3LEDs connected, Ton=500us,|_LED =45 A

Backgroundobjects alsoilluminated apart fromthe subject
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ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other
countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
cowerage may be accessed at www.onsemi.convsite/pdf/Patent-Marking.pdf. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. T his literature is subject to all applicable
copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is as such not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and should as such only be used in laboratory/development areas by persons with an engineering/technical training ad
familiar with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling. Any
other use, resale or redistribution for any other purpose is strictly prohibited.

The board is delivered “AS IS” and without warranty of any kind including, but not limited to, that the board is production-worthy, that the functions contained in the board will meet your
requirements, or that the operation of the board will be uninterrupted or error free. ON Semiconductor expressly disclaims all warranties, express, implied or otherwise, including without limitatian,
warranties of fitness for a particular purpose and non—infringement of intellectual propertyrights.

ON Semiconductor reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems that
have been evaluated, designed or tested using the board, you agree to test and validate your designto confirmthe functionality for your application. Any technical, applications or design
information or advice, quality characterization, reliability data or other services provided by ON Semiconductor shall not constitute any representation or warranty by ON Semiconductor, and no
additional obligations or liabilities shall arise from ON Semiconductor having provided such information or services.

The boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar or equivalent classification in a foregn
jurisdiction, or any devices intended for implantation in the human body. Should you purchase or use the board for any such unintended or unauthorized application, you shall indemnify and
hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising
out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negligent regardng
the design or manufacture of the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC, CE o
UL, and may not meet the technical requirements of these or other related directives.

FCC WARNING - This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by ON Semiconductor to be a
finished end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant
to part 15 of FCC rules, whichare designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio communicatiors,
in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

ON Semiconductor does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: ON Semiconductor shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of requalification
delay, loss of profits or goodwill, arising out of or in connection with the board, even if ON Semiconductor is advised of the possibility of such damages. In no event shall ON Semiconductor’s
aggregate liability from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.

PUBLICATION ORDERING INFORMATION

LITERATURE FULLFALLMENT: N. American Technical Support: ON SemiconductorWebsite:
Literature Distribution Center for ON Semiconductor 19521 E. 800-282-9855 Toll Free USA/Canada https:/Awv.onsemi.com/
32nd Pkwy, Aurora, Colorado 80011 USA
Europe, Middle East and Africa Technical Support: Order Literature:
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 https://mwwv.onsemi.com/orderlit
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: orderlit@onsemi.com For additional information, please contact your local

Sales Representative
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