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MC14501UB

|

TRIPLE GATE
DUAL 4-INPUT "NAND'" GATE
2-INPUT “NOR/OR” GATE
8-INPUT “AND/NAND"” GATE

The MC14501U8 1s constructed with MOS P-channel and N-channel
enhancement mode devices in a single monolithic structure. These com-
plementary MOS logic gates find primary use where low power dissipation
i and‘or high noise immunity is desired. Additional characteristics can be
found on the Family Data Sheet.

® Diode Protection ot All inputs
Supply Voltage Range = 3.0 Vidc to 18 Vdc
# Logic Swing Independent of Fanout

® Capabie of Driving Two Low-Power TTL Loads or One Low-Power
Schottky TTL Load Over the Rated Temperature Range

MAXIMUM RATINGS" (voltages Reterenced to Vgg)

Symbol Parameter Vaiue Unit

Vpp DC Suppiy Voltage -05to +18.0 v

Vin: Vout | Input or Output Voltage (DC or Transient) -0.5t0 Vpp +0.5 v

L SUFFIX
CERAMIC
CASE 620

P SUFFIX
PLASTIC
CASE 648

D SUFFIX
1 S0IC
) CASE 751B

ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic
MC14XXXBD  SOIC

Ta - 55 to 125°C for ail packages

lin. loyt |Input or Output Current (DC or Transient), per Pin =10 mA
Pp Power Dissipation, per Packaget 500 mw
Ts‘ﬂ Storage Temperature -651t0 + 150 °C
TL Lead Temperature (8-Second Soldering} 260 °C

*Maximum Ratings are those values beyond which damage lo the device may occur.
tTemperatre Derating: Plastic “P and D/DW" Packages: 7.0 mW.°C From 65'C To 125°C
Ceramic "L" Packages: — 12 mW/°C From 100°C To 125°C

CIRCUIT SCHEMATIC
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Numbers in parenthesis are for second 4 input gate

LOGIC DIAGRAM
(POSITIVE LOGIC)

Vpp = Pin 16
Vgg =PmB

Use Dotted Cannection Externally to
Obtain B-Input AND/NAND

Note Pin 14 must not be used as an input

10 the inverter
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MC14501UB

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

ch teristi VoD —55°C 25°C 125°C Unit
eri Symbol
aracteristie ’ vde | min | Max Min Typ# | Max | Min | Max
Output Voltage “0" Level 5.0 — 0.05 — 0 0.05 — 0.05
Vin = Vpp or 0 VoL 10 — 0.05 — 0 0.05 — 0.05 Vde
15 —_ 0.05 — 0 0.05 — 0.05
"1" Level 5.0 4.95 —_ 495 5.0 — 4.95 —
Vin = 0 or Vpp VOH 10 9.95 — 9.95 10 - 9.95 — vde
15 14.95 — 14.95 15 — 14.95 —
Input Voltage “0" Level
(Vo = 3.6 or 1.4 Vdc) ViL 5.0 - 1.5 — 2.25 1.5 — 14 | vde
(Vo = 7.2 or 2.8 Vdc) 10 — 3.0 — 4.50 3.0 — 2.9
(Vo = 11.5 or 3.5 Vdc) 15 — 3.75 — 6.75 3.75 — 36
(Vo = 1.40r3.6 Vdc) 1" Level 5.0 36 — 35 275 — 35 —
(VO = 2.8 or 7.2 Vdc) ViH 10 71 — 7.0 5.50 — 7.0 — Vdc
(Vo = 3.5 or 11.5 Vdg) 15 11.4 — 11.25 8.25 — ih —
Qutput Drive Current IoH mAdc
(VOR = 2.5 Vdc) Source 5.0 -1.2 — -1.0 -17 — -07 -—
(VOH = 4.6 Vdc) 5.0 -025 — -0.2 -0.36 — -014] —
(VOH = 9.5 Vdc) NAND* 10 -0.62 — -05 -09 — -0.35 -
(VoH = 13.5 Vdc) 15 -18 — -15 -35 — -1 —
(VOH = 25Vdc) NOR 5.0 -21 — -1.75 -3.0 — | -122] — |mAdc
(VOH = 4.6 Vdc) 50 | 042 — 035 | -063 — | ~024| —
(VoH = 9.5 vde 10 -1.06 — -0.88 -1.58 — -0.62 —
(VoH = 13.5 Vdc) 15 -3.1 — —263 | -6.12 — | -184] —
(Vou = 2.5 Vdc)  NOR- 50 | -35 | — -30 - 51 T o [ = | made
(VOH = 4.6 Vdc) 50 -0.72 — -06 -1.08 — -0.42 —
(Vo = 9.5 Vdc)  Inverter 10 -1.8 — -15 -27 — -1.05 —
(VOH = 13.5 vdo) 15 | -54 | — -45 | -105 | — |-315| —
(VoL = 0.4 Vdc)  Sink loL 50 0.64 — 0.51 0.88 — 0.36 -— mAdc
(VoL = 0.5 Vdc) NAND* 10 1.6 — 1.3 225 — 0.9 -
(VoL = 1.5 vdc) 15 4.2 — 3.4 8.8 -— 24 —
(VoL = 0.4 Vdc) NOR 50 0.92 — 0.77 1.32 — 0.54 - mAdc
(VoL = 0.5 Vdc) 10 234 — 1.95 3.37 — 1.36 ~—
(VoL = 1.5 Vdc) 15 6.12 — 51 13.2 — 3.57 —
(VoL = 0.4 vdc) NOR- 50 1.54 - 1.28 22 — 0.90 — mAdc
(VoL = 0.5 vde)  Inverter 10 3.90 — 3.26 5.63 — 227 —
(Vou = 1.5 vdc) 15 10.2 — 8.5 22 — 5.95 —
input Current lin 15 — +0.1 — +0.00001| +0.1 — =1.0 | pAdc
Input Capacitance Cin — — — — 5.0 75 — — pF
Vin = 0)
Quiescent Current Ibp 50 — 0.25 — 0.0005 0.25 — 75 | nAdc
(Per Package) 10 — 0.5 — 0.0010 05 — 15
15 — 1.0 — 0.0015 1.0 — 30
Total Supply Current**t IT 5.0 nAdc
(Dynamic plus Quiescent, 10 It = (1.2 uA’kHZ) 1 + DD
Per Package) 15 IT = (2.4 nAkHZ) t + Ipp
(Cy. = 50 pF on all outputs, ali IT = (3.6 uA’kH2Z) f + IDD
buffers switching)
#Data labelied “Typ" is not to be used for design purposes but is
infended as an indication of the IC's potential performance.
""The formulas given are for the typical characteristics only at 25°C.
170 calculate total supply current at loads other than 50 pF:
I{Cy) = IT(50 pF) + (C_ - 50) Vfk
where: IT is in uA (per package), C inpF, V = (Vpp - Vsg) in volts.

fin kHz is input frequency, and k = 0.004.
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MC14501UB

SWITCHING CHARACTERISTICS** (C|_ =50 pF, Tp = 259C)

Characteristic Figure Symbol | Vpp Typ # Max Unit
?‘O’utput Rise Time NAND, NOR 2,3 1TLH ns
tTLn = (3.0ns/pF) Cy_ +30 ns 60 180 360
tTeH = {1.5ns/pF) C | + 165 ns 10 90 180
tTLH = (1.1 ns/pFI C + 10 ns 15 65 130
Output Fall Time NAND, NOR 2,3 TTHL ns
tTHL = 1.5 ns/pFI C + 25 ns 5.0 100 200
tYHL = (0.75 ns/pF) C + 125 ns 10 50 100
tTHL = (0.55 ns/pF) C + 95 ns 15 40 80
Output Rise Time NOR-Inverter 3 TLH ns
ty H = (136 ns/pF) C|_+325ns 5.0 100 200
tyLH = (0.60 ns/pF} CL + 20 ns 10 50 100
tTLH = (0.40 ns/pFI C + 17 ns 15 40 80
Output Fall Time NOR-Inverter 3 TTHL ns
tTHL = (0.67 ns/pF) C|_ + 265 ns 6.0 60 120
tTH = {045 ns/pF) C +175 ns 10 40 80
tryL = (0.37 ns/pF) C_ + 116 ns 15 30 &80
Propagation Delay Time NAND 2 tPLH, ns
tPLH, tPHL = (1.7 ns/pF} C + 45 ns tPHL 50 130 260
tpLH, tpHL = (0.66 ns/pF) C_+ 37 ns 10 70 140
tPLH, PPHL = (0.5 ns/pF} C + 25 ns 15 50 100
tpLH, tPHL = (1.7 ns/pF) C_ + 30 ns NOR 3 tPLH, 5.0 115 230 ns
tpLH, tpHL = (0.66 ns/pF) C + 32 ns tPHL 10 85 130
tPLH, tPHL = (0.5 ns/pF) C|_+ 20 ns 15 45 20
tPLH, PHL = (1.7 ns/pF) C +45 ns NOR-Inverter 3 tPLH, 5.0 130 260 ns
tPLH, tPHL = {0.66 ns/pF) C_ +37 ns tPHL 10 70 140
tPLH, tPHL = {0.5ns/pFIC + 25 ns 1 15 50 100
“The formulas given are far the typical characteristics only at 25°C. #Data labelled “Typ" is not to be used for design purposes but is

intended as an indication of tha IC’s potential performance

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

Unused inputs must always be tied to an appropriate logic voitage level (e.g., either Vgg or Vpp). Unused outputs must
be left open.
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FIGURE 1 — POWER DISSIPATION TEST CIRCUIT
AND WAVEFORM

PIN ASSIGNMENT

Vm 1

C3in 1 Vpp D 16
TFCu 2 c3in 2, Outg 18
= 3 Cin 35 Outg | 14
- 4 cqind Quta 3313

500 uF 50% Duty Cycile 2 A
I 5 in 1¢ In2g 312
= = 6 Cin 2¢ tn1g o1
7 Cin 3¢ Outg E310
VoD 8 C3vgg ina4c C9

vVss

FIGURE 2 — 4-INPUT “NAND" GATE SWITCHING
TIME TEST CIRCUIT AND WAVEFORMS

Input tA)

Pulse Ol:;p'u‘
Generator
Qutput {B) 50%
10%
TTHL
FIGURE 3 — “NOR"“ GATE and “NOR-INVERTER"
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
I‘-20 ns
Voo
90%
50%
Output (B} Input {A)
input (A) PHL—]
Pulse Output (C)
Generstor Output {(B)
= c
= ICL I L trhL 4
= = L —
Output (B) = “NOR" All unused inputs «©)
Output (C) = “NOR-Inverws” connectad to ground. Output
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