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Topics

.Electrical Safety
.ESD

ICs

.Pin 1 Identification

- .Power Supplies

~ .Debug Checks
i .Breadboards

. .[ranslating Schematic to Breadboard



Electrical Safety

Just A Little Current Can Kill

millamps*
1 Can just
Trip selting for feel it

Can't

7.5-walt

Christmas

tree light

12-walf

electric shaver

100-walt bulb

1000-watt

hair dryer

* A milliamp is 1/1000th of an ampere, a measure
of electrical current

**A GFCl is a Ground Fault Circuit Interrupter,
a device which protects against serious shock.

RPi at boot 220 mA

60mA=V/R=5V/R
R =5V /60mA
RB=83.33 ohms

0.100:0 200
AMPERES

00800100
AMPERES

00400 080

0.000-0 040
AMPERES

Q000 430
AMPERES

oowamo
AMPERES

00080010
AMPERES

1 00020003

(DEATH) THIS AANGE GENERALLY CAUSES
FIBRILLATION OF THE HEART WHEN THE
HEART IS N THS CONDITION, 1T VIBRATES AT
A FAST RATE LIKE A "QUIVER" AND CEASES TO
PUMP BLODO TO THE REST OF THE BOOY.

(EXTREME DIFFICULTY IN BREATHING)

(BREATHMING DIFFICULTY)

{MUSCULAR PARALYSIS)

{UNABLE TO LET GO OF THE CIRCUIT)

(VERY PRINFL)

{MOOERATE SENSATION)

(SUIGHT TINGLING SENSATION)



Electrical Safety

.Keep out of the High Voltage stuft

Attt

- power supply internals
- wall sockets

: -_ .Stay out of the water
.Use one hand

< -3.3/5 Volts — you're safe
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ESD

= .Electrostatic Discharge

- doesn't have to be felt to do damage



ESD

? .Prevention

- -ground your self before touching
L - ground straps

,, - anti-static bags



ESD

—treat with extra care

.Flight Hardware
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Breadboards

-new ICs don't fit

ICs
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ICs

' .|_.eads need to be bent




= .ICs

= -Cables
.LEDs

% .Capacitors

~ -Resistors

A
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Pin 1 Identification



Pin 1 Identification

ENABLE !
INPUT
QUTPUT Y
GND

GND

OUTPUT 2

Vss
INPUT &
OUTPUT &
GND
GND
OuTPUT 3
INPUT 3

ENABLE 2



Pin 1 Identification

ICs




Pin 1 Identification



Pin 1 Identification

Anode // Cathode
+ . | - Flat Spot
Anode
Long Lead Cathode
Short Lead
y
oy [
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Pin 1 Identification

.Capacitors




Pin 1 Identification

' .Capacitors




Carbon & Metal Film M Adjustable

Thick Film_

‘ Special-Purpose ’

Thin Film

Compilation by

Al @a2
e www.RFCafe.com
Examples provided by Radio Shack (radioshack.com) and Vishay (vishay.com) websites




Power Supplies

mmsm'lo 1760A  DC POWER SUPPLY

D281 | &L o000

POWER

POWER

p— OUTPUT s— !




Power Supplies




electro-harmonix
AC/DC ADAPTOR

MODEL: MKD-35240100 -
INPUT: 120V AC 60Hz 0.1A "
OUTPUT: 24V DC 100mA :
E159249 ¢ 4

LISTED r
ITE POWER SUPPLY r
o—e—d 0102 '

MADE IN TAIWAN

Power Supplies
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Solderless Breadboards

numbers &
letter Ifabels
ust

re ference

All cqrgr&ggted
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g a s un |
g s s asx
6y 5 8 & =
Ta s s=ss
LR B
Y = 5 =& =
Vg usss |
Vg BB Es
Vg anas
Ve assas
g am e
Vg a=wee
g mees
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Ve s as
abcde‘

groups of 5
connected

not
connected
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Breadboards




Debug Checks

= .Is there power?

= .Is your circuit wired correctly?
= .Simplify
- hardware or software?




Translating Schematics to
Breadboards

.Reading Schematics

. [ranslating to Breadboard

Attt



Reading Schematics

.Symbols

Wire
> /N
|C1 + G2 #ZE +J_
~— T X
= | T4 GND
Resistor Lapacitor
X1
o <t 0| oo 21 =T 2] 2| & _1_(r\
=< M ?
¢ w1 M4 N
o —5-( )—9—
ﬁw—cvau'>r~~cnw—mmhcn _&_

Header Posts

D-Sub Connector

Wire Junction

IC1
vDD  GPA0 |2
GPA1 |22
18] rEsET  gPA? B2
GPas [24
20 o5
A INTA GPAs |22
B NTB aPas (2
» GPAG 5L
N s GgpPa7 [€8
120 ok +
15 s GPBO -
4 so GPB1 |-
16 GPB2 z—
2 Ao GPB3 [
=] Al GPB4 Ig—
171 a0 GPB5 B~
GPB6 -
10 yss GPB7 [B-

MCP235175P



Reading Schematics

= .Connections

+5V
330

R1

wX
i<
LED1

GND




Reading Schematics

.Connections
S
N &5
’ G
IC2
o 11 cHo voD |16 -
o 5 15 Raspberry Pi
T o 5] CH! VREF i —7 GPIO Pins
>—| cH2 AGND |—2
2 oH3+ CLK<| 2 18
>—| CH4 DOUT | 23
CH5 DIN 24
GND 7 | cHe s DAY 25
8 | ch7 GND 22— ¢
MCP3008




Translating Schematics to
Breadboards

+5V

1
330

L\
<
LED1

GND
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Translating Schematics to
Breadboards




You Try It

Translate Breadboard to Schematic




Translating Schematics to
Breadboards




gl

Al

You Try It

Translate Schematic to Breadboard
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Translating Schematics to
Breadboards




Translating Schematics to
Breadboards




You Try It

Translate Schematic to Breadboard
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Translating Schematics to
Breadboards

R2
MW
330

R1
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You Try It

Translate Schematic to Breadboard
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Translating Schematics to
Breadboards
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Review

.Electrical Safety
.ESD

ICs

.Pin 1 Identification

- .Power Supplies

~ .Debug Checks
i .Breadboards

. .[ranslating Schematic to Breadboard



