EE2000 Logic Circuit Design

Q1.

Table Q1.

Q2.

a. Consider that if the IC is operated with Vcc=5V, determine the noise margin for Tamy=25°C.
b. Consider that if the IC is operated with Vcc=3V, determine the noise margin for Tamp=25°C.
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74505
loHmax | 0.25 mA
loL(max) 20 mA

VOH(maX) 5.5V
VOL(max) 0.5V

¢. Comment on the results above.

DC CHARACTERISTICS

Table Q1

LED

Vi

2.2V

10 mA

A LED is required to connect to the output of an inverter 74S05 (with open-collector output) to
indicate a ON/OFF conditions. For a supply voltage of 5V, find the minimum value of a pull-up
resistor and draw the LED circuit. The electrical specifications of 74S05 and LED are given in

Table Q2 shows the input/output characteristics of the 74 AHC family TTL logic components.

Family 74AHC
Over recommended operating conditions; voltage are referenced to GND (ground = 0 V).
TEST CONDITIONS Tamb (°C)
SYMBOL | PARAMETER 25 —40 to +85 | —40 to +125 | UNIT
OTHER Vee (V)
MIN. | TYP. [ MAX. | MIN. | MAX. | MIN. | MAX.
Vi HIGH-level input 20 1.5 |- - 15 |- 1.5 |- \
voltage 3.0 21 |- - 21 |- 21 |-
55 385 |- - 385 |- 3.85 (-
Vi LOW-level input 20 - - 0.5 - 0.5 - 0.5 Vv
voltage 30 = |= 09 [- oo |- Joo
55 - - 165 |- 165 |- 1.65
Vou HIGH-level output |V, =V or Vy.; 20 19 |20 |- 19 |- 19 |- \"%
voltage; all lo =50 uA 30 29 |30 _ 29 |- 29 |-
altputs 45 |44 |45 |— |44 |- |44 |-
HIGH-level output |V = Vi4 or Vi; 3.0 258 |- - 248 |- 240 |- Vv
voltage lo=—4.0mA
Vi=Viyor Vi 45 394 |- - 38 |- 370 |-
lo =-8.0mA
VoL LOW-level output |V, =Vy or Vy; 20 - 0 0.1 - 01 - 0.1 Y
voltage; all lo =50 uA 30 - 0 0.1 - 0.1 - 0.1
Guipais 45 — o o1 |- Joa |- Joa
LOW-level output |V, = Vg or VyL; 30 - - 0.36 |- 044 |- 055 |V
voltage lo=40mA
V=V orV; 45 - - 0.36 |- 044 |- 055
lo =8.0mA
Iy input leakage Vi=VecorGND |55 ~ - 0.1 - 1.0 |- 20 uA
current
loz 3-state output Vi=VigorVy; 55 - - +0.25 |- 25 |- +10.0 [uA
OFF current Vo = Ve or GND
lec quiescent supply [V)=VccorGND; |55 - - 20 - 20 - 40 uA
current lo=0
C input capacitance 3 10 - 10 - 10 pF

Table Q2
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Q3.  Determine the noise margin and fan-out for (i) 74HCT interface to 74F; and (ii) 74F interface to
T7T4HCT.

Logic family | 74HCT | recommended operating conditions

| 1H(max) 1 MA SN54F04 SN74F04 UNIT
MIN NOM MAX| MIN NOM MAX
JRGEN 1pA VoC | Supply voltage 15 5 55| 45 5 55| V
|OH(max) 4 mA VIH High-level input voltage 2 2 v
|OL(ma><) 4 mA| IViL Low-level input voitage 0.8 08| Vv
VIH(min) 20 Ik Input clamp current -18 -18| mA
foH High-leve! output current -1 =g mA
ViL(max) 0.8 loL Low-level output curent 20 20| mA
Vo H(min) 4.9 TA Operating free-air temperature -55 125 0 0] °C
VOL(max) 0 . 1

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS S SHAEOY UNIT
MIN TYPI MAX| MIN TYPT MAX

VIK Vee=45Y, l|=—128mA -12 -12 v
V=45V, loH=—1mA 25 34 25 34 .

VoH AY
Ve =475V, log=—1mA 27

VoL Voo=45V, loL=20mA 0.3 05 03 05 v

Iy Vee=55Y, V=7V 0.1 01] mA

IH Vee=55Y, V=27V 20 20| pA

L Vecec=55V, V=05V -0.6 -06] mA

los® Veo=55Y, Vp=0 -60 —150 | -60 -150| mA

IcCcH Vee=55V, Vi=0 28 42 28 421 mA

IccL Vee =55V, Vi=45V 102 153 102 153| mA

All typical values are at Voo =5V, Ta =25°C.
§ Not more than one output should be shorted at a ime, and the duration of the short circuit should not exceed one second.




