EE345L Lecture 20.1

Lecture 20 objectives
e 3.3V voltage regulator
e Interfacing 3.3V and 5.0V logic
o Virtual SCI port using Port T
e Fifo Queue Analysis
Regulator
Output Voltage
Output Current
Package
Cost
Drop out voltage
Fixed voltage or adjustable

[LF7anes | TP +5u
J1
re T e w3
LM78MO5 (TO220 package), loy = 0.5A 3}:| To.a7rF [Pe.47u T e
3T, -
E=li! .

LM317LZ (TO92 package), Vrer = 1.25V

R2
Voutr = VRer | 1 + I lapJ(R2)

LM317L Dreopout Voltage
15 ‘
Vin = lou7 = 500 mA
L
220
z —
z
&G
% I8 lgyr = 250 m& —
S e
1.1 T—
nS oyt = 0.0ma T
g
5 05
& I
= AVgyr = 100mV
AR
0 25 50 7% 100 125 150

JUMCTION TEMPERATURE {°C)

Dropout Voltage
Load Transient Response

Adjustment Current 30 ; 1
. w
60 = AVgyT = 100 mV eg 18 T T
3 | | 5= 10 CL=0 L
_ < 25 ] Capy= 0~y
< 55 = >E 05 A
: T B T il
H // w20 = 1= 100 mA N e W
5o » o S R B Lo =1uF
= a T~ 5 Vi = 15V L
3 / - —~— 10 Vpyr=10v_| CADJ= 104F
= . . g .5 ‘ _ " INg = 5mA
= ra Loee,
= / F] IL=10mA T~ 18 Tj=257C
3 E 10 = - 25 o
Q a4 = =
< % “» 2 E 50 / \
5
15 0.5 <
—~75-50-25 0 25 50 75 100 125 150 —75 -50-25 0 25 50 75 100 125 150 0 10 20 30 40
TEMPERATURE (°C) TEMPERATURE (°C) TIME (us)

by Jonathan W. Valvano



EE345L Lecture 20.2

ST L4931CZ33

Table &. Electrical characteristics of L4931 Cxx33 (refer 1o the test cireulia, Ty, = 25 °C,

©) =01 iF, Gy = 2.2 F unlisss atharis spacifiod).
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ELECTRICAL CHARACTERISTICS

(Vin = 5V (MAXG03) or 4.3% (MAXE04), Cjyy = Cout = 100F, OFF = Vi, SET = GND, Ty = Thn to T, Unless othenwiss ncted.
Typical values are at T) = +25°C ] (Note 1)
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Figure 1.13. Voltage thresholds for various digital logic families. XBee parameters

9S12DP512 parameters
lo. = 10mA, loy=10mMA, I = 1MA, Iy = 1MA,
VOL = 08V, VOH = 42V, V||_ = 175V, VlH =325V

How to make 9512 Open collector
Set Port data bit to zero, once
When want a low, make DDR bit high
When want a hiZ, make DDR bit low
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EE345L Lecture 20.3

R1

5V output, 3.3 V input 5V logic 3.3V logic
1) Some chips can support 5V high inputs out—A In
2) Resistor divider (voltage reducer circuit) 10ke2
10kQ== R2
L 3.3V
3) Schottky diode (fast and low voltage drop)
100k
5V logic » 3.3V logic
Out I
4) Open collector with 3.3V resistor pull-up ! N !
3.3V output, 5 V input 3.3V
1) Some chips can support 3.3V high inputs 7407 10K
2) MOSFET (connects the lows, floats the highs) 5V logic 3.3V logic
Out In
3) Open collector with 5V resistor pull-up
5V
7407 10k 3.3V 5V
3.3V logic 5V logic 10k 10k
Out In 3.3V logic N 5V logic
out TTT In
MOSFET

http://www.sparkfun.com/commerce/tutorial _info.php?tutorials_id=65
http://focus.ti.com/lit/ds/symlink/sn74lvc4245a.pdf
http://www.maxim-ic.com/appnotes.cfm/an_pk/3007
http://www.rocketnumbernine.com/2009/04/10/5v-33v-bidirectional-level-converter/

Sparkfun BOB-08745
http://www.fairchildsemi.com/ds/BS/BSS138.pdf

TTL Open collector logic, e.g., 7407
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7407 parameters
|o|_ = 40mA, IOH = none, |||_ = 16mA, IIH = 40].1A,
VoL =0.7V, Vou =none, V,.=0.8V, V=2V

Show SCIB project

Where are input/output?
What voltage levels are created?
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FIFO queue analysis

producer/consumer problem producer/consumer problem
with an input device with an output device
foreground background foreground background
thread thread thread thread
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full not full
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w Pun:ifo> to output
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Figure 4.4. FIFO queues can be used to pass data between threads.
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b) ISR reads data and puts into FIFO .
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d) main program processes data

Figure 4.6. Hardware/software timing of an 1/0 bound input interface.
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Figure 4.7. Hardware/software timing of an input interface during a high bandwidth burst.
Two causes of a FIFO full error
1) Average producer rate exceeds the average consumer rate
Sample ADC every 50 ms
Average time to process the sample is 51 ms
Solution: decrease producer rate or increase consumer rate
Lower sampling rate
Faster computer
More efficient compiler
Rewrite time-critical code in assembly
More computers (distributed processing)
2) Producer rate temporarily exceeds the consumer rate
Sample ADC every 50 ms
Every 100" sample it takes 1 sec to process
Solution: increase FIFO queue size
It is very interesting to observe FIFO queue size during execution
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