
Electrical Engineering Technology

Practical Voltage Sources - Regulation
 For any supply, ideal conditions dictate that for a 

range of load demand (IL), the terminal voltage 
remains “fixed” in magnitude. 

 If a supply is set at 12 V, it is desirable that it 
maintain this terminal voltage, even though the 
current demand on the supply may vary.

 Voltage regulation (VR) characteristics are 
measures of how closely a supply will come to 
maintaining a supply voltage between the limits 
of full-load and no-load conditions.
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Practical Voltage Sources – Regulation 
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Voltage Regulation definition (load regulation): VR

Better VR means less voltage drop 
over the full range of operating current
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Breakout #1 – Voltage Regulation
(a) Find the voltage across the load (full-load conditions)
(b) Find the voltage regulation of the supply
(c) How much power is lost due to Rint (under full-load)?
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Instrument Connections and Loading
 For an up-scale (analog meter) or positive 

(digital meter) reading an ammeter must be 
connected with current entering the positive 
terminal and leaving the negative terminal

 Ammeters are placed in series with the branch 
in which the current is to be measured
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Instrument Connections and Loading
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 Voltmeters are always hooked up across the 
element for which the voltage is to be 
determined

 For double-subscript notation: Always hook up 
the red lead to the first subscript and the black 
lead to the second.

 For single-subscript notation:  Hook up the red 
lead to the point of interest and the black lead to 
the ground

Instrument Connections and Loading



Electrical Engineering Technology

Instrument Connections and Loading



Electrical Engineering Technology

Robert L. Boylestad
Introductory Circuit Analysis, 10ed.

Copyright ©2003 by Pearson Education, Inc.
Upper Saddle River, New Jersey 07458

All rights reserved.

Instrument Connections and Loading
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Breakout #2 – Voltage Divider
 Find V2 and V3
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Application: Ni-MH Batteries

 See the POSTED file “TECHBULL.PDF”
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Application: Ni-MH Batteries
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Time to recharge the cell
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 Why use them?

Application: Ni-MH Batteries

cccv

 1C = Discharge rate to 
deplete the cell (to the end 
voltage) in one hour

 C/5 will discharge the 
battery in 5 hours

 And so on…
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 As the current increases, 
the voltage drop across Rint
increases
 As the temperature 
decreases, Rint increases

Application: Ni-MH Batteries
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Application: Ni-MH Batteries
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Application: Ni-MH Batteries

small is l
high isA 

low is ρ
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Application: Ni-MH Batteries

 Store your batteries in the 
refrigerator?




