
2 0 2 4

I n ev i t a b l e  G ro u p



Introduction

We’re an Indigenous Product Design Engineering Services

organization focused on Make-In-India and delivering

Products & Services to our esteemed clients through

cutting-edge technologies from Ideating a Concept to

PoC to Design to Manufacturing.

Incepted in 2014, the Company has 70+ employees having

vast experience in relevant industry/ domain, completing

numerous global assignments till date successfully.
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Overview

One-Stop-Solution for Embedded Electronics development

Founded in 2014
~ 70 employees 

with average 
experience of 5 yrs

Pan India presence 

Lucknow, Delhi, 
Bengaluru
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Our Offerings

E n g i n e e r i n g  S e r v i c e s M a n u f a c t u r i n g  S e r v i c e s

• HARDWARE

• FPGA/RTL

• EMBEDDED F W AND SW

• MECHANICAL ID

• TEST ING & CERT IF ICAT IONS

• PCB ASSEMBLY

• PRODUCT ASSEMBLY

• MECHANICAL ASSEMBLY
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S o l u t i o n s  &  P r o d u c t s

• IOT  &  AUTOMATION

• AUTOMOTIVE

• MEDICAL & HEALTHCARE

• INDUSTRIAL  SECURIT Y

• DEFENSE & SPACE



Engineering Services

H a r d w a r e F P G A

• Schemat ics  /  C i rcu i t  Des ign

• PCB Des ign

• Mul t i  l ayer,  F lex  /  R ig id

• SI ,  P I  &  Therma l  Ana lys i s

• MIL  G rade,  Indus t r i a l ,  
Consumer,  Med ica l ,  Au tomot i ve

• Component  se lec t ion  

• BOM procurement

• Manufac tur ing  and  Assembly  

• FPGA Des ign

• RTL Deve lopment

• Tes t  bench  c rea t ion

• Des ign   m igra t ion

• Synthes i s ,  P&R

• Per fo rmance  tun ing

• Area  Opt im iza t ion

• IP  Va l ida t ion  w i th  FPGA
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Engineering Services

E m b e d d e d  F W  &  S W M e c h a n i c a l

• Fi rmware,  M idd leware

• Dev ice  D r i ve r

• BSP

• OS Por t ing  &  Cus tomiza t ions

• Embedded App l i ca t ions

• Produc t  Des ign

• 3D Mode l l i ng

• I ndus t r i a l  &  Rugged ized  
Des igns

• Therma l  Ana lys i s
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Hardware Toolchain
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FPGA Toolchain
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Firmware-Software Toolchain
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Success Stories
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Defense R & D

11



Video processing system

A l g o r i t h m s S a l i e n t  F e a t u r e s

• Opt ica l  deb lu r  cor rec t ion

• Fog/mis t  remova l

• Ra in  remova l

• Turbu lence  cor rec t ion

• Automat ic  t a rget  de tec t ion

• Image  S t i tch ing  Panoramic  
View
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• 16  Layer  H igh  Tg PCB

• AMD -Xi l i nx  Zynq  MPSOC 
(7EV)  and  K in tex (Compan ion)  
FPGA based  des ign

• USB 3 .0 ,  10G -Ethernet  
i n te r faces

• Suppor t  fo r  5  LWIR  cameras  
w i th  CamL ink in te r face

• Rugged ized  Enc losure  w i th  
c i rcu la r  connec tors



Video processing system
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Video-Telemetry-Communication 
with AI
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• Video  Sur ve i l l ance

• Scann ing  and  mon i to r ing

• I den t i f y ing  the  ta rgets

• Te lemet ry  &  Command

• 2 .4GHz and  900MHz

• Camera  and  A I  p rocess ing  eng ine  fo r  D rones

• Up to  2W t ransmi t  power

• Transmi t  sys tem based  on  Ar t i x FPGA

• Rece ive  sys tem based  on  Zynq  5EV MPSOC

• Jetson  Xav ie r  NX SOM modu le

• Fl igh t  con t ro l l e r  over  USB2 .0



Amperometric Oxygen Sensor
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• Prov ides  sensor  exc i t a t i on  vo l t age  and  measure  
sensor  cur ren t  and  cor re la te  i t  w i th  the  ox ygen  
concen t ra t ion .

• Prov ides  sensor  opera t ing  tempera tu re  by  d r i v ing  
and  con t ro l l i ng  the  tempera ture  o f  the  sc reen -
pr in ted  P t -hea te r.

• Transmi t  Ox ygen  concen t ra t ion  to  the  hos t .

• Down-conver t s  &  d i s t r ibu tes  28VDC Power  Supp ly  
to  ca r ry  ou t  above  func t ions .



Automotive
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Dash Cam
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• Deve loped  a round  the  low power,  s i x  core  ARM 
Processor  (RK3399)  w i th  LPDDR3

• MIPI  CSI  based  camera  in te r faces  (x2 )  w i th  cus tom 
lens

• Sensors  l i ke  Acce le rometer,  Gy roscope,  
Magnetometer

• GPS w i th  UDR

• 4G LTE MODEM (Cat  4 ) ,  Wi -Fi ,  BT /BLE

• Opera tes  on  12VDC power  inpu t

• 12  Layer  H igh  Tg PCB w i th  Cus tom Indus t r i a l  Des ign

• ADAS Leve l  1  capab le

• Edge  process ing  w i th  A I /ML  capab i l i t i es

• D r ive r  Scor ing  and  Mon i to r ing

• D r ive r  A le r t  Sys tem



Tyre Pressure Monitoring System
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• Deve loped  a round  a  low power,  TPMS sensor  f rom 
NXP

• Pressure ,  Tempera tu re  and  Acce le rometer  sensors

• Pressure  range  10  to  1300kPa;  Accuracy  ± 1 ,5%

• Tempera ture  range  -40  to  +120 ° C

• Rota t ion  detec t ion

• 550mAH L i th ium Bat te ry

• RF (433MHz)  and  LF  in te r face  w i th  ECU

• Robus t  Mechan ica l  Des ign



Reference Platforms
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Reference Platform for Lattice 
Semiconductor

20

T h e  L a t t i c e  S e n t r y  D e m o  B o a r d  f o r  M a c h -
N X  i s  a  s i n g l e - b o a r d ,  s y s t e m - l e v e l  d e m o  
e n v i r o n m e n t  f o r  t h e  L a t t i c e  P l a t f o r m  
F i r m w a r e  R e s i l i e n c y  ( P F R )  s y s t e m  s e c u r i t y  
s o l u t i o n .  T h e  d e m o  b o a r d  i n c l u d e s  t h r e e  
m a i n  d e v i c e s :

• M a c h - N X  L F M N X -50 - 5F B G 48 4C

• E C P 5 L F E 5 U -8 5F -8B G 381C  ( B C M )

• E C P 5 L F E 5 U -8 5F -8B G 381C  ( P C H )

• L a t t i c e  s e c u r i t y  s o lu t i on  PF R  d e m o  s u p p or t

• P F R  s y s te m - l eve l  b e h av i o r va l i d a t i o n

• U S B  c o n n e c t i on  f o r  UA R T  c o m m u n i c a t i on  t o  P F R  
f i r m wa re

• F l e x i b l e  e x p a n s i on  R as p ber ry  P i  h e a d e r

• L a t t i c e  D i a m o n d ®  p ro g r a m mi ng  s u p p or t

• L a t t i c e  P ro p e l  S D K ,  b u i l d e r,  a n d  P F R  i n te r f a c e  s u p p or t



Smart System On Module
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S m a r t S o M i s a n A n d r o i d b a s e d s m a r t m o d u l e c o m m u n i t y d e v e l o p m e n t p l a t f o r m . I t i s b u i l t o n a 4 G

A n d r o i d s m a r t m o d u l e d e v e l o p e d o n t h e Q u a l c o m m Q C M 2 2 9 0 p l a t f o r m . S m a r t S o M o f f e r s a d d i t i o n a l

a m a z i n g f e a t u r e s , w h i c h p r o v i d e s a m o r e c r e a t i v e e d g e t o t h e d e v e l o p e r s a n d e n t h u s i a s t s i n t h e

d o m a i n o f I O T .

S a l i e n t  F e a t u r e s

• 4 - l a n e  M I P I  D S I  (u p  t o  1 6 8 0 * 7 2 0  @ 6 0 f p s )

• 2 x  I S P  ( 1 3  M P  +  1 3  M P  o r  2 5  M P )  a t  3 0  f p s  

• S u p p o r t  r e c o r d i n g  a n d  p l a y b a c k  o f  1 0 8 0 P  v i d e o s  a t  3 0  f p s  

•  S u p p o r t  g l o b a l  m u l t i  n e t w o r k  m o d e  ( LT E  C a t  4 )  

•  I n t e g r a t e s  A n d r o i d  O S ,  W i - F i ,  B l u e t o o t h  a n d  G N S S  i n t o  o n e  m o d u l e

A p p l i c a t i o n s

• S i n g l e  B o a r d  C o m p u t e r s  &  P O S  ( P o i n t  o f  S a l e )

• A u d i o / V i d e o  C o m m u n i c a t i o n  E q u i p m e n t

• M e d i a  P l a t f o r m s

• I n d u s t r i a l  M o b i l e / Ta b l e t  c o m m u n i t y

• I OT  &  S e n s o r  I n t e g r a t i o n s



4G Tracker
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4 G T r a c k e r i s a F r e e R T O S b a s e d s m a r t m o d u l e c o m m u n i t y d e v e l o p m e n t p l a t f o r m o f f e r e d b y

I n e v i t a b l e . I t i s b u i l t o n a S I M C O M S I M 7 6 7 2 x s e r i e s p l a t f o r m . 4 G T r a c k e r o f f e r s a d d i t i o n a l a m a z i n g

f e a t u r e s , w h i c h p r o v i d e s a m o r e c r e a t i v e e d g e t o t h e d e v e l o p e r s a n d e n t h u s i a s t s i n t h e A u t o m o t i v e

d o m a i n . I t s m a j o r f u n c t i o n a l i t y i s t o f e t c h p a r a m e t e r s o f t h e c o n n e c t e d d e v i c e , f a c i l i t a t e c r i t i c a l

o n - b o a r d d i a g n o s t i c s , a n a l y s i s a n d f e e d b a c k v i a v o i c e a l e r t s .

S a l i e n t  F e a t u r e s

• S u p p o r t  g l o b a l  m u l t i  n e t w o r k  m o d e  ( LT E  C a t  4 )

• I n t e g r a t e s  T h r e a d x  F r e e  R TO S ,  B l u e t o o t h  a n d  G N S S  i n t o  o n e  m o d u l e

• I n t e g r a t e  G N S S  f u n c t i o n ,  s u p p o r t s  r a p i d  a c c u r a t e  p o s i t i o n i n g  u n d e r  
d i f f e r e n t  e n v i r o n m e n t

A p p l i c a t i o n s

• A u t o m o t i v e  c l u s t e r

• Te l e m a t i c s

• Ve h i c l e  D i a g n o s t i c s



LoRa Modules
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• + 2 7 d B m / + 1 8 d B m Tr a n s m i t  Powe r

• - 1 4 3 dB m  R x  S e n s i t i v i t y

• Lo R a  WA N P ro to c o l  S t a c k

• ATS A M R 35 J 18A  ( C o r tex -M 0)  M i c ro c o n t ro l l e r

• C o m p a c t  f o r m  f a c to r

• R o H S  c o m p l i a n t

• O p e r a t i ng  Vo l t age  – 3 . 3 V  t y p i c a l  ( 2 . 5 V  to  3 . 6 V )

• O p e r a t i ng  Te m p er a tu re  R a n g e  – - 4 0 ° C  to  + 8 5 ° C

• B i t  R a te  u p  t o  3 0 0  k b p s  ( FS K  m o du l a t i o n )

• S u p p or t s  u p  t o  1 0  G P I O s  ( D i g i t a l  a n d  A n a l o g)

• O p e r a t i on a l  f r e q uen c y  b a n d s  – 4 3 3 M H z  a n d  8 6 8 M H z



SIGBlu
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T h e S I G B l u 7 0 / 7 1 m o d u l e o f f e r s B L E s o l u t i o n s f o r e m b e d d e d a p p l i c a t i o n s . I t c o n f o r m s t o t h e

B l u e t o o t h 5 c o r e s p e c i f i c a t i o n t o e n h a n c e t h e t h r o u g h p u t a n d s e c u r i t y f o r t h e I o T a p p l i c a t i o n s .

I t a l s o s u p p o r t s b e a c o n t e c h n o l o g y t o e n h a n c e t h e u s e r e x p e r i e n c e f o r t h e I o T a p p l i c a t i o n s a n d

e n a b l e s u s e r s t o c o n t r o l t h e c l o u d a n d r e c e i v e d a t a w i t h o u t o p e n i n g t h e a p p l i c a t i o n t h r o u g h a

s m a r t p h o n e .

T h e S I G B l u 7 0 / 7 1 m o d u l e h a s a n i n t e g r a t e d B l u e t o o t h s t a c k a n d i s a v a i l a b l e i n d i f f e r e n t f o r m f a c t o r s

t o o p t i m i z e s p a c e , c o s t , a n d R F p e r f o r m a n c e . T h e p o w e r o p t i m i z e d d e s i g n m i n i m i z e s t h e c u r r e n t

c o n s u m p t i o n a n d e x t e n d s b a t t e r y l i f e f o r p o r t a b l e a n d w e a r a b l e a p p l i c a t i o n s .

O p e r a t i n g  C o n d i t i o n s

• O p e r a t i n g  v o l t a g e  r a n g e :  1 . 9 V  t o  3 . 6 V  

• O p e r a t i n g  t e m p e r a t u r e :    -  4 0 0 C  t o  + 8 5 0 C

A p p l i c a t i o n s

• I n t e r n e t  o f  T h i n g s  ( I o T ) ,  S e c u r e  P a y m e n t ,  We a r a b l e  D e v i c e s ,  H o m e  
a n d  S e c u r i t y ,  H e a l t h  a n d  F i t n e s s ,  B e a c o n s ,  I n d u s t r i a l  a n d  D a t a  
L o g g e r



CubeSat
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BASIC BEGINNER EXPERT

OBC

Communication module Communication module Communication module

TT&C sensors TT&C sensors TT&C sensors

Power modules Power modules Power modules

Mechanical structure

Aluminium Aluminium Aluminium

Payload Electronics

GPS GPS

Temperature sensor Temperature and Humidity sensor

Pressure sensor Pressure sensor

Ambient Light sensor Ambient Light sensor

IMU

UV sensor

CO2 sensor

Gas sensor

TVOC (AQI) sensor



Secure Products
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Android Secure Products
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I n e v i t a b l e S e c u r e S m a r t P h o n e a n d T a b l e t o f f e r s t h e c o r e f u n c t i o n a l i t i e s y o u w o u l d e x p e c t f r o m a n

A n d r o i d O S w i t h m i l i t a r y g r a d e s e c u r i t y o n t o p . T h e p h o n e o f f e r s i n t u i t i v e d e s i g n , a b s o l u t e p r i v a c y ,

a n d f a m i l i a r u s e r e x p e r i e n c e . I t h a v e E n d T o E n d E n c r y p t i o n , T r i p l e P a s s w o r d P r o t e c t i o n , Z e r o

a t t a c k - s u r f a c e .



Few of our Associations…
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Few of our Associations…
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Edge2Systems



Road Ahead 
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Drone Quadcopter
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S l .  
N o .

S p e c i f i c a t i o n s

1 Quad-Copter

2 Vertical Take-Off and Landing (VTOL)

3 4G Cat-4 or better, GNSS (including IRNSS)

4
Travel duration ≥ 45 mins; Ceiling height < 120 mts (as per MoCA restrictions) Above Ground

Level

5 Obstacle detection and avoidance ~ 10m in all the directions

6 Withstand the windspeeds (head/tail/cross) up to 45kmph (12.5m/s)

7 Hovering capability, Return to base capability

8 Communication range of ~ 15Km (LOS)

9 Travel range ~40 Km (Onward + Return)

10 Minimum speed 30 Kmph, maximum speed ~ 90 Kmph (with full payload and in still air)

12 Total weight carrying capacity of 10kg – 12Kg (including the drone)

13 Mounts for Gimbal and Camera

14 IP67, -10°C to +60°C operating temperature range

15 100% Battery powered and capacity to be chosen to suit the above-mentioned parameters



Drone Applications
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E n d  A p p l i c a t i o n  /  
U s e  C a s e

Q u a d -
C o p t e r

F i x e d  W i n g  
H y b r i d

R e m a r k s

Surveillance (Outdoor) • Depends upon the area and conditions of deployment.

Surveillance (Indoor) •

Security (Outdoor) • Depends upon the area and conditions of deployment.

Security (Indoor) •

Survey/Mapping • Depends upon the area and conditions of deployment.

Delivery •

Photography / Videography • •
Depends upon the area and conditions of deployment. Also upon the

type of photography or videography to be conducted.

Search and Rescue •



Vision Systems Safety & Security
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O u r  s o l u t i o n s  a r e  o f f e r e d  t o  p r o t e c t  h u m a n  l i v e s  a n d  s a f e g u a r d  h i g h  

v a l u e  a s s e t s

O u r  s y s t e m  i s  d e v e l o p e d  f r o m  g r o u n d  u p  f o r  p r o t e c t i o n  o f  c r i t i c a l  a s s e t s  

a n d  s e n s i t i v e  a r e a s



Why Inevitable?
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• P r o v i d e  i n d i g e n i z e d  p l a t f o r m s  f o r  m u l t i -

d o m a i n  t e c h n o l o g y  s o l u t i o n s .

• C o l l a b o r a t e  w i t h  i n n o v a t i v e  e c o s y s t e m  

p a r t n e r s  f o r  q u i c k e r  t i m e - t o - m a r k e t .

• M a t u r e  P r o c e s s e s  f o r  q u a l i t y  d e l i v e r a b l e s .  



Thank you

I n e v i t a b l e  E l e c t r o n i c s  P v t  L t d

Manjunatha Reddy +91 63887 19426

Kumar Utsaw +91 87505 32855

sales@inevitableelectronics.com

www.inevitableelectronics.com
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