ECE 2210 Resistors, Ohm's Law, Dividers, Etc. A. Stolp

. 1/28/06,
Ohm's law (resistors) Mmoo =V 9/5/08,
%, TR 8/21/23

+
V = IR Y

- R = v definition of resistance and the unit "Q" n

The resistor color code as used on small resistors may be attached to this
set of notes. For additional practical information see textbook section 3.5.

Power . ,
flow T pressure N flow x pressure: mN _mN _ Nm _ Joue _ W = power
sec me SEC m? sec 1 Sec Sec
same for electricity power P = |V =
PIN Pout
2
— . \% 2 1K OuT
Power dissipated by resistors: P=VI = — =1"R
R 4 F #_F
Basic electrical quantities Unit contribute  dissipate
Resistance R = v Oohm (Q, kQ, MQ,...)
|
Conductance G= 1 Siemens (S, also mho, old unit)
R
Power energy/time P= VI Watt (W, mW, kW, MW,...)
Series Resistors |
—[:=.
Vi= IR
n R4 1 1
—_— Y Vi+V Vv Vv
- T 1 2 1 2
V1 = V. +V Ryyw=—=—"——- = "+ =R7+R
Vg _— T 1 2 eq | | | : 1 2
V5= IR
Ro 2 2 O N —— N —O
Ra:] = Rl + RZ
Resistors are in series if and only if exactly the same current flows through each resistor.
Parallel Resistors |
T
_[:}
I 4= Vs l5 = Vs
1= 5 2 - 5
+ Rj Ro
VS -
—— Ry R, - Vs, Vs r - Vs_ Vs 1
— T~ — — eq - , =
R1 Rz 't Vs Vs 1 1
R, Ry Ri1 Rz
Resistors are in parallel if and only if the i
same voltage is across each resistor. _ 1
Req =
1.1 R1 R2
R1 Rz ECE 2210 Resistors,
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Series and Parallel (Look back at circuits on last page of Intro notes)

ar——

R10 R1q
Ri3
b O

All resistor-only networks
can be reduced to a single
equivalent, but not always
by means of series and
parallel concepts.

Voltage Divider
N TN SN NP Exactly the same
current through each

series: R .
resistor

eq: R1+R2+R3+
Current Divider
1
parallel : R, = ——————
& 1 1 1

S e T
Ry R, Rj

333

Exactly the same
voltage across each
resistor
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Voltage divider :

Rn

V =V P
Rn total
R1+R2+R3+”_

current divider : 1

Rn

1 1 1
R
R1 Ry R3

IRn = ltotal’

May have to combine some resistors first to get series and parallel resistors to use with divider expressions.

)
VRa=
+
Ve —— R1
R 't =
2
R3%|'R3
Ry IR3 =
— V " _I_
R4
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Resistors

Sources
battery
e %
FoT
voltage saurces
Battery  Cell

Doesn't make sense with
for ideal voltage sources
and ideal wires

small R
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med R
R =
_—-big R
Y

1 _4Av
slope Al
lS
current
SoLrce

Less intuitive, less like sources
we are used to seeing.

Doesn't make sense
for ideal current sources

Ground

= m L

Zround swnbols

Ground is considered zero volts and is a reference for other voltages.

o

Must have a path for the
current to flow

o
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Nodes & Branches
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Node = all points connected by wire, all at same voltage (potential)

ground is a node

Meters R—=co R—=0
Volt  Amp Ohm
meters

Analog meters
voltmeter

N\

T

multimeter

&)

ideally: voltmeterl

Branch = all parts with the same current

bronch

|l
branch
VAV

bronch

ammeter
open short
ammeter Ohmmeter
\ /<\/ \ /i_\

: . . AU -
ST Lyt , ¢
Digital meter
o— Input & Sample 1 Analog to S
Probes | Range and Hold Digital D/A ﬂ ﬂﬂ ﬂ ﬂ ﬂ
o——1 Selection % — Converter ﬂ ﬂ H [] ﬂ ﬂ
ispla
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Additional Examples (time permitting)
Take notes in class

AVAY
R1
S
R 3 no dot = no connection
AA—F
+
— R4f> §R5
~ Rg %
AVAV
R7
| ANAA
AVAY —
R1
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P“nn“cl ﬁ“l"[ HmM mNIC Components

RESISTOR COLOR CODING CHART

PRODUCTS: AXIAL LEADED RESISTORS
SERIES: NCF, NMR & NMO

Standard
- - +5% ?.':I) \7;Iues Standard +1% (F) Values
Resistor Golor Godina Chart
E24
— - E9%6 E9 [E9% E96
Color Significant Figure Multiplier Tolerance 1.1 100 178 316 562
T | 2 | 3¢ 1.2 102 182 324 576
Black H o 0 0 1 - ]g 105 187 332 590
Brown K 1 1 10 F (£1%) e 107 191 340 6.04
Red B e 2 2 100 G (+2%) 18 Hg ;gg ggg 2;;?
Oange B 8 | 3 | 3 1,000 : 20 115 205 365 649
Yellow 1 4 4 4 10,000 - 5421 118 210 374 665
Green Cl 5 5 5 100,000 D (+0.5%) 57 121 215 383  6.81
Blue O s 6 6 1,000,000 C (+0.25%) 3.0 15‘7‘ gg; igg ??g
Violet B 7 7 7 10,000,000 B (+0.1%) 33 130 232 412 732
Grey Ol s 8 8 : gg 133 237 422 750
wte L] s | 9 | 8 : ~ 43 (40 34 445 197
Gold [ 0.1 J (+5%) 4'? 143 255 453 806
Silver L - - - 0.01 K (+10%) 2-2 147 261 464 825
A g 150 267 475 845
T 7 154 274 487 866
| o 158 280 499 887
4 band H NCF Series o1 162 287 511  9.09
27 MO +R% :[III/_\— Carbon Film, 165 294 523 9.31
— % 309 549 o7
Metal Oxide Ohm =0 . . . .
. ) 1000 = K
5 band NMR Series e
3RTO A% :[jl]:II' Metal Film mmorl_o“gom
10 ohm = 0.01 K
100 ohm = 0.1K
3 5 7 X1 +1% 1000 ohm = 1.0K
10,000 ohm = 10K
100,000 ohm = 100K =0.1M
e R —— :
1,000,000 ohm = 1000K = 1M
—
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