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MC14000UB

DUAL 3-INPUT “NOR” GATE PLUS INVERTER
The MC14000UB dual 3-input NOR gate plus inverter is con-

® Diode Protection on All Inputs

Supply Voltage Range = 3.0 Vdc to 18 Vdc

.
® Logic Swing Independent of Fanout
3

Pin-for-Pin Replacement for CD4000UB

structed with MOS P-channel and N-channel enhancement mode
devices in a single monolithic structure. These complementary MOS
logic gates find primary use where low power dissipation and/or
high noise immunity is desired.

CMOS SSI

{LOW-POWER COMPLEMENTARY MOS!

DUAL 3-INPUT “"NOR"” GATE
PLUS INVERTER

MAXIMUM RATINGS* (Voltages Referenced to Vgg)

14
1

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE §32 CASE 646

ORDERING INFORMATION

A Series: ~55°C to +125°C
MC 14XXXUBAL (Ceramic Package Only)

C Series: —40°C to +85°C
MC14XXXURCP (Plastic Package)
MC14XXXUBCL (Ceramic Package)

Symbol Parameter Value Unit
Vpp OC Supply Voltage ~-05t +18.0 \
Vin. V. input or Qutput Voitage (DC or Transient) -0 510V, +0.5 v
in —out 00 LOGIC DIAGRAM
lin- 'out | Input or Output Current (DC or Transient), per Pin =10 mA
Pp Power Dissipation, per Packaget 500 mw 3
Tstg | Storage Temperature -85 to0 + 150 °C : &
T Lead Temperature {8-Second Soldering) 260 °C "
*Maximum Ratings are those values beyond whick damage to the device may occur. 12 10
tTemperature Derating: Piastic P~ Package -~ 12mwW/,°C from 65°C to 85°C
Ceramic “L" Package —12mW/°C from 100°C to 125°C 13
8 ——{>o— 9
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NC = NO CONNECTION




mMC14000UB

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

v Tiow" 25°C Thigh®
Characteristic Symbol V?:I::) low high Unit
Min Max Min Typ # Max Min Max
Output Voltage ‘0" Level 5.0 - 0.05 - o} 0.05 — 0.05
Vin = Vppor 0 VoL 10 - 0.05 — 0 005 - 0.05 Vvde
15 - 0.05 — Q 0.05 — 0.05
1" Level 50 495 — 495 50 — 495 —
Vin = 0orVpp VoH 10 9.95 — 995 10 — 8.5 —_ Vdc
15 14.95 - 14.95 15 — 14.95 —
Input Voitage “0" Level
(VO = 4.5 Vdcj 5.0 — 1.0 - 225 10 — 1.0
V
(VO = 9.0 Vdo) "- 10 — 20 — 450 20 — 20 | Vo
(Vo = 13.5 Vdce) 15 — 25 — 6.75 25 — 25
“1" Level
(Vo = 0.5 Vdc) v 50 40 _— 4.0 275 — 4.0 —
(VO = 1.0 Vdo) H 10 8.0 — 8.0 5.50 - 8.0 — | Ve
(Vg = 1.5 Vdg) 15 125 - 125 8.25 — 125 -
Output Drive Current (AL Device)
{(VOH ~ 2.5 Vde) Source 5.0 -1.2 — -1.0 -1.7 — -0.7 —
(VOH = 4.6 Vdoy oH 5.0 -0.25 - -2 -0.36 - 014 | — | mAde
(VOH = 9.5 Vdg) 10 062 — 05 0.9 — 035 | —
(VOH = 13.5 Vdc) 15 1.8 — 1.5 -35 - 1.1 —
(VoL = 0.4 Vidg) Sink 50 0.64 — 0.51 0.88 — 0.36 —_
(VoL = 0.5 Vdc) oL 10 16 — 13 225 — 09 — mAdc |
(VoL - 1.5 Vdo) 15 4.2 — 34 8.8 — 24 — :
Output Drive Current {CL/CP Device)
{VOH = 2.5 Vdc) Source 5.0 -1.0 - -08 -1.7 — -086 —_ i
(VOH = 4.6 Vdc) OH 5.0 -0.2 — -0.16 -0.36 — -012 | — | mAdc |
(VOH = 9.5 vdc) 10 ~05§ — -0.4 -09 — 0.3 —
(VOH = 13.5 Vdc) 15 -1.4 - -1.2 -3.5 — 1.0 —
(VoL = 0.4 Vdc) Sink 5.0 0.52 - 044 0.88 — 0.36 —
(VoL = 0.5 Vdcj oL 10 13 — R 225 — 09 — | mAdc
(VoL = 1.5 Vde) 15 36 - 30 88 — 24 —
Input Current (AL Device) tin 15 — +0.1 — +0.00001| =01 — +1.0 | nAdc
Input Current (CL/CP Device) lin 15 — +0.3 - +0.00001| +0.3 —_ =10 | pAde
input Capacitance Cin — — — — 5.0 75 — — pF
Vin = 0)
Quiescent Current (AL Device) Inp 5.0 — 0.25 — 0.0005 025 — 75 pAdc
(Per Package! 10 — 05 — 0.0010 0.5 — 15
15 —_ 10 — 0.0015 10 — 30
Quiescent Current (CL/CP Device) DD 50 — 10 — 0.0005 1.0 — 75 puAdc
{Per Package) 10 - 20 - 0.0010 20 — 15
15 - 4.0 - 0.0015 4.0 — 30
Total Supply Current™*t IT 5.0 It = (0.3 uAKH2) f + IDp/N pAde
(Dynamic pius Quiescent, 10 It = (0.6 uAkHZ) f + IDpN
Per Gate, C| = 50 pF} 15 T = (0.8 pAKHZ) f + IDp/N

"Tiow =  55°C for AL Davice,

#Data labelled “Typ" is not to be used for design purposes but is

40°C for CL/CP Device.
Trgh = +125°C for AL Device, +85°C for CL/CP Device.

intended as an indication of the IC's potential performance.

**The formulas given are for the typical characterisics only al 25°C.

1To calculate total supply current at loads other than 50 pF:

HCL) = T80 pF) + (G - 50) Vik

where: T is in uH (per package), Cg in pF, V = (Vpp - Vsg) in voits,
fin kHz is input frequency, and k = 0.001 = the number of exercised

gates per package

This device contains protection circuitry to guard against damage due to high static voltages or electric fields. However,
precautions must be taken to avoid applications of any voltage higher than maximum rated voitages to this high-imped-
ance circuit. For proper operation, Vi and Vgt should be constrained to the range Vgg < (Vip or Vout) < Vpp.

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either Vgg or Vpp). Unused outputs must be

left open.




MC14000UB

SWITCHING CHARACTERISTICS® (C|_= 50 pF, T = 26°C)
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FIGURE 2 — TYPICAL VOLTAGE AND CURRENT

TRANSFER CHARACTERISTICS
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FIGURE 3 — TYPICAL VOLYAGE TRANSFER
CHARACTERISTICS versus TEMPERATURE
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Characteristic Symbol \:132 Min Typ # Max Unit

QOutput Rise Time tTLH ns

tyLH = (3.0 ns/pF1 C +30ns 5.0 - 180 360

tyLH =115 ns/pF) C + 16 s 10 — 90 180

trLH = (1.1 ns/pF) C + 10 ns 15 - 65 130
Qutput Fall Time TTHL ns

tTe = (1.5 ns/pF) C_ + 25 ns 5.0 - 100 200

tyHL = (0.75ns/pF) Cy_ + 125 ns 10 - 50 100

tyHL = (055 ns/pF) Cp +8.5ns 15 - 40 80
Propagation Delay Time tPLH, ns

tPLH, tPHL = (1 7ns/pFI C +30ns tPHL 5.0 - 16 230

tPLH, tPHL = (066 ns/pF) C_ + 22 ns 10 - 55 110

tPLH, 1PHL * {050 ns/pF) C) + 15 ns 15 - 40 80
*The formulas given are tor the typical characteristics only at 25°C.
#Data labelled "Typ" is not to be used for design purposas but is

intended as an indication of the IC's potential performance
FIGURE 1 ~ SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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