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Lecture 4: Driving Loads
Philip Leong
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E_  Onteaching/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)
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2. General Purpose I/0

« Remember,
refer to
http://www.nxp.
com/acrobat_do
wnload/userma

nuals/UM10120
1.pdf for
LPC213x
specific info
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A Pin description

Table 56: Pin description

Symibol Fin Type Dezcription

PO.0 10 PO.31 Vo Port 0: Port 01 is 2 32-bit IO port with indevidual deection controls for sach bit
Total of 30 pins of the Port 0 can to 1sed as a generl purpase bi-drectional
dagtal 103 while PO.31 is output only pin, The operation of port (

he: pin function selected via the pin connect block

dabie

POOTADO 10l ]

PYWhI 5

PO RSO0 1] (53] ereral purpase dgial iInputioutput pen

FAREAETNIY. [ RxDO — Receiver input for UARTD
[0 PWM — Pulss Wilth Motulalce outpat 3
| EINTO — Extermal imerupt 0 npul

PO2SCLD 220 5] PY.2 — Goneral purpose digital inputiowtput pin

Tl [ SCLO — G0 clock mnputioutput. Open drain output (for FC compliance)
| CAPD.A — Caphre mput lor Timer 0, chanined 0

PO LSDAL 2681 [+ PO3— | purpase digital inputioutput pin

MATD VEINTY ) S0A0 — FCO data inputioutput. Open drain cutput {lor PC compliance)

26-Jan-07 (5)

B Pin connect block

» Configures pins to their individual function

7.4 Pin Function Select Register 0 (PINSELD - DxED02 CO00)
Yhu PINSELC registar controls the functions of the pina 23 per the sefings fated n
&1, The drecton control bit i the G0 regeter is effectivr only when the GPIG
In ion = wslecid for 3. For offr Sunctions, drechon is contmled automascaly

Tabie 55 P hancion Select Tegisies § (PMSELD - ad0ress SnEDIZ 0061 b4l descrignion
[ Symbod  Value  Function anat vahm
10 ran ] OP0 Pert 00 ]

(] THD (UARTD)

] )

" Rasent
12 Fat ] GPI0 PO D o

o T U
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E.  Pin/Register Desc

8.3 Pin description

Toble 82:  GPIO pin description

Pin Type Description
POOFP3Y nputr Ganeral PUrRGSs INPUEUSDLE The numbssr of GRIOE actualy avadabio depands on the
P116-P131 Cutpd utar o afloamate nclions

8.4 Register description

LPC2131/2/4/6/8 has teo 32-bat General Punpose U0 ports. Total of 30 inputioutput and a
single output enly pin out of 32 pins are available on PORTO. PORT1 has up to 16 pins
available for GPIO functions. PORTO and PORT1 are contralled via two groups of 4
ragisters as shown in Table 63

Table 83 GPH) register mag

Genenc Descnptson Access Hesel POHRTO PORT1
Name walualll Auddress & Name  Address & Name
IOPIN GPIO Port Pin value register, The cument RN NA OxE0QZ B00D xEDND2 8010

‘siate of the GFI0 configured por pins can 100PIN 1S1FIN
always be read from thes regester, regardiess
of pin drecton
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2 Registers

Table 63 GPIO register map

GCeneric Description Access Resel PORTO PORT1

Hame waluel'] Address & Hame  Address & Name

I08ET F ot rogister This negisher  RAV 0000 0000 OxEDOZ 8004 OxEDO2 8014
cunfrois the st output pins in IDDEET ICMSET

conjunction with the IOCLR regester. 'Writing
et producess highs al the: coresponding
pOrt ping. Writing zerces has no effect.

LT GPIC Pt Dircclion conlral rogistes This. AW 0e0DO0 000K (WEDAZ 8008 (EDOZ B018
reqster Indvidualty controts e directon of 1000IR I1DIR
wiach po i

[ ot togesles Thss WG o000 0000 0:EDO2 800G (0xEDOZ BOIC

register controls the state of outpul ping. 100CLR IICLR
Writing ones produces lows at the

conesponding port ping and dears the

cormesoonding bits In me IOSET register,

Writing zerces has no efisct.
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R
Table 70: GPID Direction Register 0 (ID0DIR - address 0xE002 8008) bit description
Bit Symbol Value Description Reset value
30 PDIR Dwtechion conbrol bits, Bl 0 [ODDIR condrols POO ... 0x0000 0000
Bit 30 in IO0DIR controls P0.30.
B (:It.u.n.im.lll.éd pm. is input

1 Controlled pmn 15 oulput

Table 64:  GPIO Pin Value register 0 (ID0PIN - address 0XE002 8000) bit description
Bit Symbol _ Description Reset value

310 POxVAL GPIO pin value bits. Bit 0 in IO0PIN corresponds to P0.0 ... Bit 31in IO0PIN  Undefined
corresponds to P0.31

Table 66: GPIO Output Set register 0 (IO0SET - address 0xE002 8004 bit description
Bit Symbol Description Reset value

310 POxSET Qutput value SET bits. Bit 0 in IO0SET correspends to P0.0 ...  0x0000 0000
Bit 31 in IOOSET corresponds to P0.31.

Table 88: GPI0 Qutput Clear register 0 (IO0CLR - address 0xE002 B00C) bit description

Bt ahotats dnbibi — Bit Symbol Description Reset value
o POxCLE  Oulput value CLEAR bats. Bil 0 in I00CLR correspands (o Ox0000 0000
FO.O ... Bit 31 im IO0CLR corresponds 1o FO.21
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2. 2 Example 2
» |OSET followed by IOCLR does not result
851 E le 1: ial to IOSET and IOCLR affecting the

same GPIO pin/bit

State of the output configured GPIO pin is determined by writes into the pin's port IDSET
and IOCLR registers, Last of these accesses to the IOSET/ICCLR register will determine
the final output of a pin,

In case of a code:

7 configured as cutput
o

pin PO.7 is configured as an cutput (write to ICODIR register). After this, P0.7 cutput is set
to low (first write to IOOCLR register). Short high pulse follows on P0.7 (write access to
IO0SET), and the final write to ICOCLR register sets pin P0.7 back to low level.

in simultaneous updating of changed 0's
and 1's

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

* IOOPIN = (IOOPIN && #0xFFFFOOFF) ||
#0x0000A500
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A Supply Voltage

 http://www.nxp.com/acrobat download/dat
asheets/LPC2131 32 34 36 38 3.pdf

8. Static characteristics

Table §. St

rmercial applications, unless otherwise specified

Tarss 2= C It ;

Symbol  Parameter Conditions Min Typlll Max Unit

Voo Supply voitage (core and a0 a3 a8 v
external rl)

Voo analog 3.3 V pad supply 25 a3 38 v
voltage

Viman,  mput vollage on pin VBAT 208 33 36 v

Vivmer, mput vallage on pin VREF i 33 a8 v
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B cCcurrent limitations

¢ Any IC pin has a finite output
current. For the LPC2131 itis
(from datasheet)
— loy=-4mA, lo,=4mA
* How do | 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

Connection Diagrams

Pin Assignments for
SOIC, SOP, SSOP, and TSS0P
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2. Driving Large Loads 2 Example: LED
* Infig 3, thg BJT amplifies _the current, a Darlington transistor can be . Suppose for a red
used for higher current gain (note Vunreg doesn’t have to be 3.3V) LED th It
« For fig 4, the FET does not require a continuous current output from € Vo age
the uC. However, the gate capacitance is high VL=2V and I=24mA
. \l,-iv:ning a buffer between the large load and the uC is a good idea as —Vs=3.3V what
should R be?
FIGURE 3: gg:: ;:I_IIIEECTDR DRIVER « How would we drive
Vowes FIGURE 4: ggﬁg 'EET%N DRIVER a 4V white LED?
icrocontroier VUNREG . o
My [ e e How do we drive it
H H Micr " [Load
T om0 |t ousoron | Moo L] from an LPC213x?
L Teese” \I ! GPIO i E I |
ICOLLECTOR < IBASE « B B —— == - J
Source: h[_IE://wwl.m\cvochIE cum/down\cadslen/AEENoles/()lOQSA.Edf

A Stepper Motors A AC loads

» There are many choices from discrete implementations » Easiest way is to use a zero-crossing

toIC .g. Motorola SAA1042 . . . .
© ICs (e.g. Motorola ) _ optoisolated triac driver + triac
¢ See http://www.cs.uiowa.edu/~jones/step/index.html

N 2 | mocxam| s
=2 MOCHMM |0
= MOCH4aM

Figure 13. Hol-Line Switching Application Circuit
(MOC3041M, MOC3042M, MOC3043M)

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

__main UODLL = 15 (57600) or 90
bl iuarto (9600)

loop adr r1,HSTR

11 ldrb  rO,[r1],#1

cmp  r0,#0
beq loop
bl writec
b 11
HSTR = "Hello world\n\r", 0
align




