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CEG2400 - Microcomputer 
Systems

Lecture 4: Driving Loads
Philip Leong
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On teaching/learning

• Students of ancient times all had their teachers. 
For a teacher is a man who transmits the way, 
imparts learning, and dispels doubts. No man is 
born with knowledge, and then, how can a man 
be free from doubts? If a man has doubts and 
does not learn from a teacher, his doubts can 
never be solved. -Han yu (Tang Dynasty)

古之学者必有师。师者所以传道授业解惑也。
人非生而知之者，熟能无惑？惑者不从师。其为
惑也终不解矣。 -韩愈
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General Purpose I/O
• Remember, 

refer to 
http://www.nxp.
com/acrobat_do
wnload/userma
nuals/UM10120
_1.pdf for 
LPC213x 
specific info
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Pin description
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Pin connect block

• Configures pins to their individual function
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Pin/Register Desc
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Registers
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Example 2

• IOSET followed by IOCLR does not result 
in simultaneous updating of changed 0’s 
and 1’s

• This leaves P0.[31:16] and P0.[7:0] 
unchanged but updates [15:8] to A5 
(regardless of previous values)

• IO0PIN = (IO0PIN && #0xFFFF00FF) || 
#0x0000A500
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Supply Voltage

• http://www.nxp.com/acrobat_download/dat
asheets/LPC2131_32_34_36_38_3.pdf
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Current limitations
• Any IC pin has a finite output 

current. For the LPC2131 it is 
(from datasheet)
– IOH=-4mA, IOL=4mA

• How do I drive larger currents?
– Up to 24mA, use a high current 

buffer e.g. 74LCX244 (a 74LS244 
won’t work at 3.3V!)

• You can connect several uC or 
logic gate outputs together for 
higher currents



26-Jan-07

3

26-Jan-07 (13)

Driving Large Loads
• In fig 3, the BJT amplifies the current, a Darlington transistor can be 

used for higher current gain (note Vunreg doesn’t have to be 3.3V)
• For fig 4, the FET does not require a continuous current output from 

the uC. However, the gate capacitance is high
• Having a buffer between the large load and the uC is a good idea as 

well

Source: http://ww1.microchip.com/downloads/en/AppNotes/01035A.pdf
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Example: LED

• Suppose for a red 
LED the voltage 
VL=2V and I=24mA
– Vs=3.3V what 

should R be?
• How would we drive 

a 4V white LED?
• How do we drive it 

from an LPC213x?
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Stepper Motors
• There are many choices from discrete implementations 

to ICs (e.g. Motorola SAA1042)
• See http://www.cs.uiowa.edu/~jones/step/index.html
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AC loads

• Easiest way is to use a zero-crossing 
optoisolated triac driver + triac

http://www.fairchildsemi.com/ds/MO/MOC3033-M.pdf
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Last week’s tut
__main

bl iuart0
loop adr r1,HSTR
l1 ldrb r0,[r1],#1

cmp r0,#0
beq loop
bl writec
b l1

HSTR = "Hello world\n\r", 0
align

U0DLL = 15 (57600) or 90 
(9600) 


