b4 T 7= )mevER M 75 o)

3 IR 1T 2 —REL

FHHRERLAY

ERNFBE



TR ERY 75 Ta]
aQTr

@
fodn

A5

2

FPGAiZIt>

CRENT

g

H T =M/ 17 M

Y,
tis

BRANRGLIE

J

e i

G |




1 T A2

SENRBKIRIT, MmAE‘PCBLEMER"

WUFHY BB EAL . BRESEL

i -

XA an. WERAVEURL,  [RIRR XS HIBE /]

A RNIRITIRAE

o TR - AIRIE . AR, ERIE

AR a) @RYEE D




ARG LA

il

\}_L\

T

X

WIEF RSB T HINEZERE - =i,
Zn. BIEH

XNE . BEFE LIEE FENEN
T T EN IR A R

HAE T m IRITHIER

FEIUE. s3fFinfil . IR

xdd

/70

3R AL

=N/

ML/




HRA VARG L2

ZIIBRRALIEER SR . IOIMR. FHEERE. 21

3

BRAI - B RRZIREVIEA MRS E=RIEAVERE

ARG LR=EIM AFF “CRlER”

MR RIIRIE R G

SHEFIREARAN 72 - 2310531 . F—"TbitiVINEE, oizf+

ALV AYBET]



FPGA A2

AEET] B TRV LIERE, 1R
P& SEBmAY ™ n it F s E I LERY =S5 Fild programmableGate Array

ASGERBFIITIES (HDL) , EHIP

i 'f/__iﬂﬁ_ﬂl\]/u\%m\ - ;:/F?i_\ HTF_E%E%/L,\T—LE/D\

RO AHRR - MY R

HiNjRjRjRiNRjEIR lllll
FPGA Architectur

RAF . BEFTDE




A TF2)m - AE/FAE

= 2RI FIIT R AR RGIRITEETD

/AIBEET] - WESSRIFIERD . & o) @lRy ;2 168

TARIERES - W, DIESOR. BRSO

RN 0] -AHYBET] - 4 Z P RERAN 1 HY[0)RR

ot
N
o~
1
pod
F
d




Q?L:E’\J%%

H &/87%

3 A A RS [B] 7,

B R 414 Bl & BB i B

ke



fIEREFmilEe ARESNYEEATRENTENTRE

M H 52

(RS

I

( )
A/D
Ol EIE SR
\_ _
i 13
V=I*R

R 225

HFE ST

T

— I~

KRR/ T E

Az

— £0 4k

= BE




R R IR

YN

e e e e e e e e Iv' e as u r' n g

...................................................................... 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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Basic Operational Amplifier Configurations

Voltage Comparator Non-Invedting Amrgifier Inverting Amaifier
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Ve - R1 R2
Vout Ve+s VI >\V2 Vout= \in * (1 +
" Ve Vi<V2 %
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v R f
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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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PRE-ORDER 16 Available
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Single Layer PCB o older Mask

< Copper Layer

Layer
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ML
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N - * Top solder: IR
Finished 1.60mm +/-0. 16MM . Bottom solder: JEEFBIE,
- Drill guide: &

ML

—

==
» Drill drawing: SfL#5FL/E
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Otk AD9288BSTZ-100 Analog Devices Inc 8-Bit, 40/80/100 MSPS Dual A/D Converter Bk o=
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www.datasheet5.com N
288BSTZ-40 Analog Devices Inc 8-Bit, 40/80/100 MSPS Dual A/D Converter ¥61.7625 s’gﬁ !ggﬂ POF

\¥ E3 E& AY i E : ? /\ 55 > E _— E ° BUEE3%88 ADC, Successive Approximation, 8-Bit, 1 Func, 1 Channel, Serial Access, CMOS, PDSO6
1 [— —
= ) B ;Z b $ j I 7'< /lj-\ m ll:l\ ° ADC081S051CIMF/NOPB Texas Instruments @ — ? TR @ —

288BSTZ-80 Analog Devices Inc 8-Bit, 40/80/100 MSPS Dual A/D Converter ¥06.6748

www.bing.com

)288BSTZRL-40 Analog Devices Inc 8-Bit, 40/80/100 MSPS Dual A/D Converter

IC DUAL 1-CH 8-BIT PROPRIETARY METHOD

° WWW O O I e C O ' ' I el AD9288BST-100 Analog Devices Inc ADC, PARALLEL ACCESS, PGFP48, 7 X 7 MM,
n n PLASTIC, MO-026-BBC, LQFP-48, Analog to...

IC DUAL 1-CH 8-BIT PROPRIETARY METHOD
Analog Devices Inc ADC, PARALLEL ACCESS, PQFP48, 7 X 7 MM,
PLASTIC, MO-026-BBC, LQFP-48, Analog to...

b max232 /O Signin 2 Rewards % —

All Images Videos Maps News Shop My saves
IR > RTINS LM s&mpRs: Active

AD9288BSTZ-100 ¥i52.26518 o
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Max232 @ _FindChips | findchips.com MAX232 & share - =

Ad - www.findchips.com/FindChips/Components ~

Find Price, Availability & Datasheets From The Top Distributors Worldwide.
Max232 Stock and Price by Distributor

findchips.com has been visited by 10K+ users in the past month

1,660,000 Results Any time ~

The MAX232 is an integrated circuit first created in
1987 by Maxim Integrated Products that converts
signals from a TIA-232 (RS-232) serial port to signals
suitable for use in TTL compatible digital logic circuits.
The MAX232 is a dual driver/receiver and typically

Bl ECAD M

List Search Contact Us converts the RX, TX, CTS and RTS signals.
Import Your BOM. Have Questions, Comments Or Support
Get Pricing & Stock for Your BOM Issues? Send us Your Inquiry. BiEF A

. \W Wikipedia
Most Popular Searches Register Today AD9288BSTZ-100
Browse Our Most Popular Searches. Create a FindChips Account and Get - Analog Devices Inc
Search, Price Out, and Purchase. Features to Help Your Search Data from: Wikipedia

Suggest an edit
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PoFIMAX232x Dual EIA-232 Drivers/Receivers - Tl.com
www.ti.com/lit/ds/symlink/max232.pdf ShOp for max232 Ads BBER PHIE
MAX232, MAX232| www.ti.com SLLS047M —FEBRUARY 1989-REVISED NOVEMBER
2014 7.6 Electrical Characteristics — Driver over recommended ranges of supply voltage

and operating free-air temperature (unless otherwise noted) ’c ‘ ‘ ,' E BELH 2
: 4 L yt v &#a

Brand Name Analog Devices Inc

EERohsIAE
POFIMAX220-MAX249 +5V-Powered, Multichannel RS ... o rot
E clve
https://datasheets.maximintegrated.com/en/ds/MAX220-MAX249.pdf 20 P 20 P 10P 20 X ’
19-4323: Rev 17: 1/15 MAX220—MAX249 +5V-Powered, Multichannel RS-232 v ax§§2 cse v ax§§2 ose M ax2°§2 ose NAX232EPE HS BEE ANALOG DEVICES INC

Drivers/Receivers General Description The MAX220-MAX249 family of line $2.69 $1.99 $1.99 $18.79

drivers/receivers is 2HERAB QFP

eBay eBay eBay Bonanza
— T — 33508 LFQFP, QFP48,.358Q,20
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Filename: TIDA-00771E2(001)_BOM.xls

Variant: 001
Generated: 3/24/2016 3:48:26 PM I TEXAS
TIDA-00771 REV E2 Bill of Materials INSTRUMENTS
Item # Designator Quantity Value PartNumber Manufacturer Description PackageReference
1 C1, C3, C15 3 1uF C1608X7R1C105K TDK CAP, CERM, 1 uF, 16 V, +/- 10%, X7R, 0603 0603
2 C2, C4 2 0.047uF C1608X7R1E473K TDK CAP, CERM, 0.047 uF, 25 V, +/- 10%, X7R, 0603 0603
3 C5 1 4.7uF GRM31CR71H475KA12L MuRata CAP, CERM, 4.7 uF, 50 V, +/- 10%, X7R, 1206 1206
4 C6 1 4.7uF GRM21BR61C475K A88L MuRata CAP, CERM, 4.7 uF, 16 V, +/- 10%, X5R, 0805 0805
5 C7,C8, C9 3 2.2uF GRM32ER72A225KA35L MuRata CAP, CERM, 2.2 uF, 100 V, +/- 10%, X7R, 1210 1210
6 C10, C14, C26, 5 1000pF 885012205061 Wurth Elektronik CAP, CERM, 1000 pF, 50 V, +/- 10%, X7R, 0402 0402
C27, C30
7 C11 1 3300pF C1005X7R1H332K TDK CAP, CERM, 3300 pF, 50 V, +/- 10%, X7R, 0402 0402
8 C12 1 2.2uF GRM31CR71H225KA88L MuRata CAP, CERM, 2.2 uF, 50 V, +/- 10%, X7R, 1206 1206
9 C13, C18, C23, 6 0.1uF 885012105016 Wurth Elektronik CAP, CERM, 0.1 pF, 16 V, +/- 20%, X5R, 0402 0402
C25, C28, C31
10 C16 1 10uF 0805YD106MAT2A AVX CAP, CERM, 10uF, 16V, +/-20%, X5R, 0805 0805
11 C17,C29 2 0.1uF 0603YC104JAT2A AVX CAP, CERM, 0.1 uF, 16 V, +/- 5%, X7R, 0603 0603
12 C19, C20 2 270uF EKZN350ELL271MJC5S United Chemi-Con CAP ALUM 270UF 20% 35V RADIAL 10x20
13 C21 1 0.1uF C2012X7R1E104K TDK CAP, CERM, 0.1 puF, 25 V, +/- 10%, X7R, 0805 0805
14 Cc22 1 2200pF GRM155R71H222KA01D MuRata CAP, CERM, 2200 pF, 50 V, +/- 10%, X7R, 0402 0402
15 C24 1 0.01uF C0603X103K5RACTU Kemet CAP, CERM, 0.01 puF, 50 V, +/- 10%, X7R, 0603 0603
16 D1 1 RED 150060RS75000 Wurth Elektronics Inc LED RED CLEAR 0603 SMD LED 0603
17 D2 1 30V SMAJ30CA Littelfuse Diode, TVS, Bi, 30 V, 400 W, SMA SMA
18 D3 1 YELLOW |150060Y S75000 Wurth Elektronics Inc LED YELLOW CLEAR 0603 SMD LED 0603
19 D4 1 GREEN 150060GS75000 Waurth Elektronics Inc LED, Green, SMD LED 0603
20 D5 1 40V NSR0240V2T1G ON Semiconductor Diode, Schottky, 40V, 0.25 A, SOD-523 SOD-523
21 J1 1 PEC04SAA |[PEC04SAAN Sullins Header, Male 4-pin, 100mil spacing, 0.100inch x 4
N
22 J2 1 800-10-003-10-001000 Mill-Max Header, 100mil, 3x1, TH Header, 3x1, 100mil,
TH
23 J3 1 800-10-005-10-001000 Mill-Max Header, 100mil, 5x1, TH Header, 5x1, 100mil,
TH
24 J4 1 800-10-002-10-001000 Mill-Max Header, 100mil, 2x1, TH Header, 2x1, 100mil,
TH
25 LBL1 1 TIDA-00771 Any Printed Circuit Board
26 Q1, Q2, Q3, O4, 6 30V CSD17576Q5B Texas Instruments MOSFET, N-CH, 30 V, 100 A, SON 5x6mm SON 5x6mm
Q5, Q6
27 R1, R3 2 10k CRCWO060310KOJNEA Vishay-Dale RES, 10 k, 5%, 0.1 W, 0603 0603
28 R2 1 100 CRCWO0603100RJNEA Vishay-Dale RES, 100, 5%, 0.1 W, 0603 0603
29 R4, R16, R17 3 3.30k RG1608P-332-B-T5 Susumu Co Ltd RES, 3.30k, 0.1%, 0.1 W, 0603 0603
30 R5, R18 2 0.001 CRE2512-FZ-R001E-3 Bourns Inc. RES SMD 0.001 OHM 1% 3W 2512 2512
31 R6, R7, R22, R27, 9 100 ERJ-2RKF1000X Panasonic RES, 100, 1%, 0.1 W, 0402 0402
R28, R39, R42,
R43, R44
32 R8 1 5.11 RC0603FR-075R11L Yageo America RES, 5.11, 1%, 0.1 W, 0603 0603
33 R9 1 47.5k CRCW040247K5FKED Vishay-Dale RES, 47.5k, 1%, 0.063 W, 0402 0402
34 R10 1 2M RC0603FR-072ML Yageo RES SMD 2M OHM 1% 1/10W 0603 0603
35 R11 1 3.3 CRCWO06033R30JNEA Vishay-Dale RES, 3.3, 5%, 0.1 W, 0603 0603
36 R12 1 499k RC0402FR-07499KL Yageo RES SMD 499K OHM 1% 1/16W 0402 0402
37 R13, R14, R15 3 3.3k CRCW04023K30JNED Vishay-Dale RES, 3.3 k, 5%, 0.063 W, 0402 0402
38 R19, R21, R32, 6 10.0k ERJ-2RKF1002X Panasonic RES, 10.0k, 1%, 0.1 W, 0402 0402
R36, R37, R38
39 R20 1 0 ERJ-2GEOR0O0OX Panasonic RES, 0, 5%, 0.063 W, 0402 0402
40 R23 1 51.1k CRCW040251K1FKED Vishay-Dale RES, 51.1 k, 1%, 0.063 W, 0402 0402
41 R24 1 78.7k CRCW040278K7FKED Vishay-Dale RES, 78.7 k, 1%, 0.063 W, 0402 0402
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