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...................................................................... paaiine Parameter | Symbol Unit Discription

Ohm'’s Law Basic Units 5 > v
e sl o Voltage Volt Vorg | YUnitof E{? :trllc):(alRPotentlal
.‘ H = oy | — Unit of Electrical Current
@ f W = BT = V+R
00 M : ﬂ e e D Unit o; l:lfil (.:Iurrent

ENGA

Siemen Unit of Conductance

| or G
Conductance Mho oro G=1+R

Kirchhoff's Laws

Closed Loop Rule
The directed sum of the electrical potential

R
Current (1) [ differences (voltage) around any dosed circuit is
The number of _ Resistance (R) zero
electrons passing — Resistance to the
v

inasingle point

Power Watts W Unit of Power

“““““““““““““ i 90 3 P=Vxl
Resistor Network o o T 2 Unit of Capacitance
Series Junction Rule CapaCItance Farad C C - Qp - V

R;=R1+R2+R3

The sum of currents entering the junction are
thus equal to the sum of currents leaving.

—AAA—— AAA e AAA—

R1 R3

Unit of Inductance
Inductance | Henery LorH Vi = -L(di +dt)

Parallel e = m

<
1=1+1’1 <

AAA
h 4
vV

<
4

| '7:
Lin=Lion N
N

3

Unit of AC Resistance
7%= R%+ X

Impedance Ohm y4

x10" illi- =107 N

Unit of Electrical Charge

Peak Positive Voltage (Vp+) Average AC Voltage
........................ R}‘g;‘;‘)""agﬂ =0637x Peak Charge COUlOmb Q Q — C X V

RMS AC Voltage
=0.707 x Peak

> =1.11x Average

x10°
examples:
a ' 25pA

Unit of Frequency
f=1+T

Peak AC Voltage
« 1474 x RMS

«25x10-6 A

N Peak-to-Peak
« 0.000025 A

Voltage (Vpp)

Frequency Hertz Hz

47M0
«10? =~ 4.7%1060 cacaccacacaWMassasnsnsnsnsesesssess oM. cccasanacasssssncasanss
« 47000000 A4 Peak Negative Voltage (Vp-)

Unite of Period

Period sec S T=1+f

Basic Electronics Theory R e
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TI Power Management
Solutions

USB Hub

Boost
Buck
LDO
CCFL Backlight
Plug Charge Pump

= - SVS/RTC

LEGEND

B Processor
B Interface

3 RF/IF
P Amplifier

B Logic
3 Power
3 ADC/DAC

L1 Clocks
Power Management [ Other

s [
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Position / Presence / Proximity

/_\ Machine Vision / Optical
@} Ambient Light

N
(2
Z Acceleration / Tilt Motion / Velocity / Displacement
J,Z ? S “ i ve 2%[(
' Temperature
Electric / Magnetic b
Humidity / Moisture

Acoustic / Sound / Vibration

Chemical / Gas i
[x]L

Force / Load / Torque
Strain / Pressure
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Basic Operational Amplifier Configurations

Voltage Comparator Non-Invedting Amrgifier Inverting Amaifier
Ve
Vin o—{+ Vout
Vi o—{+ Vout . —°
V2 o—.
Ve - R1 R2
Vout Ve+s VI >\V2 Vout= \in * (1 +
" Ve Vi<V2 %
Veltage Follower Irverting Summing Amplifier

Vin

Vout Vi R1

v R f
o—m— Vout
Vout = \in

Vout=-Rf"(Vi+.. +!_h]
R1 Rn

Differ ertintor Ampl fer

Integrater Amplifier

Vin

o—

c_g, i

th--n'c'[m] Vout =-

4
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i

,"rms onld For POXE cALLwA

R,=R3z pwo RasRy ,‘2',55,’_‘{" ™6, cAw vy 7 Vo, T Via (& /

n

Rone; measunes

Ra
___LSIDG SUCELPS: |, SET Vi 0 &, caw Vi =7 Vo, =T @ Vi

Rz

B2 Rz
‘;. cAL‘. V,‘() 4 VQ= ?E.(V.'{V.‘L),:,E yl)

Vo o -
28, 2Ry
* Ripz 2@ *Riy: pieregewnat et R % coce brf Gom- )iyt @
. A Ra Ry L  —
2% RTR *Ay = DIFFEREVTIAL GAID, A ° Common won€  (appi)

" Vor Ap(Vit-Vi ) " #(inear, RisRy b Ra=Ry)

jemeR= Z,*?ﬁ"é_(fi) V= A (V."ﬁ.';\/i-_)ff' A (VE-V7) ® Vo_:(%*.—*%;)(%f)vfzf (%)v“ (Wo-16ny)
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Analog

Y >
ADC time
=
40——0"—‘? T‘.“‘ 50 -
AJ,A' time
DAC

Y
time
| Filter
Y

Analog time

| (2%-1)toN N digital
encoder outputs

ANALOG
OUTPUT
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FPGA Logtc Block
12C. Timer/Counter

oA L)L
MACHXO2 BLOCK DIAGRAM (X02-1200) . I_ _r'j
‘Value added’features in and around the core “LATTICE %%l:i!{:té
On-chip Flash Memory sl.\s(Ich\)ACB)g;If_\e/[rsTfu ‘I)_‘\)lotr)ts Jsef ol J ﬂ!l!l .
: . Outputs. I/0O Logic Supports Logic Block
Prsogéﬂﬁiylgsgai:g%nbﬁilgh p7:1 Output %ea”n%p Block Hardened SPI, g:I-I%I
T

‘ Embedded Function J

Switch Block

sysCLOCK PLLs

Frequency Synthesis &
Clock Alignment

000000000000 000000000
000000000000 0000004004

| syslO Buffers Support
LVCMOS/LVTTL, and

000000000000 000000000 DDR Memory Mo | v [
OOO0O0000000 000000000 Interfaces L1 Coche L1 Cache

... ... - _ :
; (x2)
|
- sysMEM Block RAM |
i Programmable Function JTAG Timer CAN
i — BBEBBDDBBBBB BBBBBBDHH Uni%s (PFUs) with RAM J DTebug/ (XZ) (x4) (x2)
race
00000000000 DDDDDDDDDI sp/ QSPI and NAND Ethernet USB
DDDDDDD DDDDDDDDD MMC Flash Controller (x2) 0TG
Flexible Routing SysSe e Suppon Multiport DDR SDRAM To From FPGA
Optimized for Speed, Low- -LV(tZMOSd! Ibvngll_{,oLt/DS_ Controller FPGA FPGA Config
Cost and Routability INpULS-an - VU Logic

Supports 7:1 Input Gearing =

Page:5

Lattice Semiconductor

HNF =/ HEIE

FPGA - 2{\F T REFRKR”




Applications Community Libraries

C++ APls
CoAR HTTR QT LT2r
Device Management TLS, DTLS
BOOtStrap, Security, FOTA IPv4. |IPvé 6L oWPAN
Crypto & Device Security 8 oF) % y w— @

) I e

Event Framework

AR ES/ RIS HIES . B BERE I/ MDEAN = mm A/

Cortex-M3

Bus Matrix

interface

Peripheral I/F




?}o loT Analytics - Quantifying the connected world
Internet of Things - Technology architecture

@ Consumer loT Business loT Security
o -
= End-user -
: A OO« ¥ Jd A wm ¢
2 Home  Lifeshie’  Health  Mobilty Other  Relaif IndustiiaF  Hoallhcare  Buildings&Cities Eneray
<

Presentation/Visualization

System loT platforms

hardware platfo

Middleware Database Processing / Network / Device Other software
Analytics Management components

Session protocols

Network/Transport protocols
sl Communication Data link protocols
E level Shortrange/low Shortrange/high Longrange/low  Longrange/ high Tethered -
= bandwidth bandwidth bandwidth bandwidth UG,?EE,') 4 0
Q)
~

e €3 Bluetooth
Hardware components 7
S

Hardware

level

Device operating
system

_ Software Communications security

1. Lifestyls incl Quantified-salf products 2. Ind all other BZE commearcial loT 3. Industnal goods busmess 4. Senaces incl. financs and insurance 5. Cther mcluding aducation, public and military, media, telecom,
Nole. Product, image, or service names are he properly of the respeclive owners
source” www o T -Analylics com 2015
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open source
ardware

COmicro:bit B Pojects  «& & Blocks () JavaScript a Microsoft

on start

=2 show string

22: Basic

® Input

@» Music

@© Led

| Radio 2 clear screen
ol
C' Loops
then [ show string

23 Logic

else | (&) if [
= Variables ‘m

then [ & show strin
& Math E o VR

else C show string I DON'T KNOW I

iz show number n

I « Advanced
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Bazaar Industry Spotlight Speech Recognition ReSpeaker Mic Array v2.0

GameStick: The Most Portable TV Games Console Ever
Created

by GameStck

Homeo Upcaea(] SBasensfi) Commessaf ) ? Sarta Owm CA & HMactwan

3,356
$331,681

éﬁ

pledged of $100,000 goal : "
20 S
days %0 9o

Joo ™
» = e

A
V

H-
4

Ths pediect sl Do Ancec on Mecay Fed ¥
T23am INT

Promes by

i San Francaco, CA

Q Sign in .E

ReSpeaker Mic Array v2.0

$69.00

PRE-ORDER 16 Available
Ships on 2018-05-25

- 1 + ADD TO CART

$69.00 / 1pcs+
$62.10 / 10pcs+
$58.65 / 20pcs+
$55.20 / 100pcs+

Best-sellers
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FEile Edit Insert Project Simulstion Yiew S
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lumped components
N o T Peltz ossiialor:
Resistor Resistor US Capacitor ‘ [,]m g T .L“
Re200k L5l - C+10nF
B L v .
S U=y

- . outpet
Inductor Ground Subcircuit Pont 3 : U

e X %J—_“_ e i

Transformer symmetric

Transformer b Sl Aios
iy " |tvanalent |-
4 - TF sinwlation ||

de Block dc Feed Bias T e
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Attenuator Isolator Circulator
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Gyrator Phase Shifter
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