Lectures L1.6-L4.3: Electrical characteristics of a NOT logic gate in classic CMOS technology (Voo =5 V).

MC14069UB Symbol 25°¢C
Min Tvp Max Unit
Output Voltage Vi, = Vpp “07 Level VoL — 0 0.05 Vdc
Vin=0 “1” Level | Von 4.95 5.0 — Vdc
Input Voltage “0" Level VL Vdc
(Vo =4.5Vdc) — 2.25 1.0
“1” Level ViH Vdc

(Vo = 0.5 Vdc) 4.0 2.75 —

Output Drive Current loH mAdc

(Von = 2.5 Vdc) Source -24 —-4.2 —

(Von = 4.6 Vdc) - 0.51 —-0.88 —

(VoL = 0.4 Vdc) Sink loL 0.51 0.88 — mAdc
Input Current lin — +0.00001 | £0.1 | pAdc
Input Capacitance (Vi =0) Cin — 50 7.5 pF
Quiescent Current (Per Gate) I5]5) — 0.084 42 nAdc
Total Supply Current  (C = 50 pF) It I+ = (0.3 nA/kHz) f + Ipp pAdc

(Dynamic plus Quiescent(Per Gate)
Propagation Delay Times tPLH ns

(CL =50 pF) tPHL
tpLH, tpHL = (0.90 ns/pF) C + 20 ns — 65 125

VDD

Schematic Diagram of One of Six Identical Inverters

VDD

G=
3—@ 2 (4,68 10, 12)

& n
—

1(3,5,9,11,13) o

Voo

Dynamic Power Dissipation Test Circuit

0.1 HFI
I —— 500 pF

— e

10 kHz
100 kHz, 1 MHz
IL 10 14
2 13 _L
l 3 12 — —
cL — 4 cbh4069UB 11
I 5 10 —
— —1 6 9
7 8 —

Ps+F, = IppoVop+ Voo CL- f


https://digsys.upc.edu/csd/P01/L01_6/L1_6.html
https://digsys.upc.edu/csd/P04/L04_3/L4_3.html
https://digsys.upc.edu/csd/chips/classic/cd4069ub.pdf

Electrical characteristics of a NOT logic gate in LS-TTL technology.
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Symbol Parameter Min | Nom | Max | Units
Veo Supply Voltage 475 | 5 | 525 | v | 74LS04
ViH HIGH Level Input Voltage 2 V
Vi LOW Level Input Voltage 0.8 V ‘ >C
loH HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
. | Typ .
Symbol Parameter Conditions Min Max | Units
V) Input Clamp Voltage Vee = Min, | =-18 mA -1.5 vV
V HIGH Level Voo = Min, lgy = Max,
o cem oA 27 |34 v
Output Voltage VL = Max
\Y LOW Level Voo = Min, lop = Max,
o =ve ce =N oL = e 035 | 05
Output Voltage Vg = Min vV
loL =4 mA, Ve = Min 025 | 04
Iy Input Current @ Max Voo =Max, V=7V 0.1 mA
Input Voltaqe
hH HIGH Level Input Current Voo =Max, V=27V 20 WA
he LOW Level Input Current Voo = Max, V=04V -0.36 | mA
los Short Circuit Output Current Voo = Max -20 -100 mA
lccH Supply Current with Qutputs HIGH | Ve = Max 1.2 2.4 mA
lcoL Supply Current with Outputs LOW | Vo= Max 3.6 6.6 mA
_ - p ] < [44] vce
Symbol | Parameter C_L=50pF Min| Max | Units Eﬁ -
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https://digsys.upc.edu/csd/chips/classic/sn7404.pdf

