
® MOTOROLA MCI4501UB

J

TRIPLE GATE

DUAL 47INPUT "NAND" GATE

Z-INPUT ”NOR/OR" GATE

8-INPUT ”AND/NAND" GATE

The MC14501UB is 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 dlSSlpaIIOn
and/or high n0ise Immunity is desired. Additional characteristics can be

found on the Family Data Sheet.

0 Diode Protectron on All inputs

Supply Voltage Range
"

3 0 Vdc to 18 Vdc

0 Logic Swnng Independent of Fanout

O Capable of Driving Two Low»Power TTL Loads or One Low-Power

Schottky TTL Load Over the Rated Temperature Range

MAXIMUM RATINGS‘ [Voltages Referenced to V33)

Symbol Per-meter V-lue Unlt

VDD DC Supply Voltage ~0 5 to + 16.0 V

Vin- Vout Input or Output Voltage (DC 0r Transient) —0.5 to VDD +0.5 V

L SUFFIX

CERAMIC

CASE 620

P SUFFIX

PLASTIC

CASE 648

D SUFFIX

W
SOIC

I

CASE 751 B

ORDERING INFORMATION

MC14XXXBCP Plastic

MC14XXXBCL Ceramic

MC14XXXBD SOIC

TA
7 55‘ to 125 ’C for all packages

Iint 'out Input or Output Current (DC or Transient). per Pin :10 mA

PD Power Dissipation. per PackageT 500 mW

Ts‘fl Storage Temperature 7 65 to + 150 “0

TL Lead Temperature (B-Seoorid Soldering) 260 “C

'Maximum Ratings are those values beyond which damage lo the Get/ice may occur.

TTemperature Derating. Plastic "P and DJDW' Packages: 7.0 mWi"C From 65“C To i25”C

Ceramic "L' Packages
, 12 mW/“C From 100C To 125°C

CIRCUIT SCHEMATIC

VDDQtS VDD

3 II
T

—I,_1 13.31 13 ~I._Liai10i I?O7]
I

12.

iGII I” :I] P, ’1
- om

(7‘20

IBIJO It]
I5IdO—————J

VSSUS VSSJ

Numbers in parenthesis are «or second 4 input gate

LOGIC DIAGRAM

(POSITIVE LOGICI

VDD
= Pm 16

V55
= Pin 5

Use Dotted Connection Externally [0

Obtain 8 Input AND/NAND

Note Pin 14 must not be used Is an input

to the inverter
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MC14501UB

ELECTRICAL CHARACTERISTICS (Voltages Referenced 10 V33)

Ch t
.

t'
VDD —55°C 25°C 125°C

Uniterl
“ L '

arac s w
’ Vdc

Min Max Min Typ # Max Min Max

Output Voltage "0" Level 5.0 — 0.05 — 0 0.05 7 0.05

Vin : VDD or 0 VOL 10 7 0.05 - 0 0.05 7 0.05 Vdc

15 7 0.05 7 O 0.05 7 0.05

"1" Level 5.0 4.95 7 4.95 5.0 7 4.95 7

Vin 7 0 or vDD VOH 10 9.95 7 9.95 10 7 9.95 7 Vdc

15 14.95 7 14.95 15 7 14.95 7

Input Voltage “0" Level

(v0 7 3.6 or 14 Vdc) VIL 5.0 — 1.5 — 2.25 1.5 7 1.4 Vdc

(V0 = 7.2 or 2.8 Vdc) 10 — 3.0 — 4.50 3.0 7 2.9

(V0 7 11.5 or 3.5 Vdc) 15 — 3.75 — 6.75 3.75 7 3.6

(V0 7 1.4 or 36 Vdc) “1" Level 5.0 3.6 7 3.5 2.75 7 3.5 7

(v0 7 2.3 or 7.2 Vdc) VIH 10 7,1 — 7.0 5.50 7 7,0 7 Vdc

(VQ : 3.5 or 11.5 Vdc) 15 11.4 7 11.25 8.25 7 11 7

Output Drive Current 'OH mAdc

(VOH = 2.5 Vdc) Source 5.0 71.2 7 71.0 7 1.7 7 70.7 7

(VOH 7 4.6 Vdc) 5.0 70.25 — 70.2 70.36 7 70.14 7

(VOH : 95 Vdc) NAND' 1O 7 0.62 7
7 0.5 7 0.9 7

7 0.35 7

IVOH 7 13.5 Vdc) 15 71.8 7 71.5 73.5 7 71.1 7

(VOH 7 2.5 Vdc) NOR 5.0 7 2.1 — 71.75 73.0 7 71.22 7 mAdc

(VOH 7 4.5 Vdc) 5.0 70.42 7 70.35 7 0.63 7 70.24 7

(VQH : 9.5 Vdc 10 71.06 7 7 0.88 71.58 7
7 0.62 7

(VOH = 13-5 VUC) 15 7 3.1 7 72.53 76.12 7 71.84 7

(VQH 7 25 Vdc) NOFI- 5.0 7 3.6 7 73.0 7 5.1 7 72.1 7

"MC

(VOH = 4.6 Vdc) 5.0 70.72 — 70.6 71.08 7 70.42 7

(VQH = 9.5 Vdc) Inverter 10 71.8 7 71.5 7 2.7 7 71.05 7

(VOH = 1375 Vdct 15 75.4 — 74.5 710.5 7 73.15 7

(VOL 2 0.4 Vdc) Sink 'OL 5.0 0.64 — 0.51 0.88 7 0.36 7 mAdc

(VOL = 05 Vdc) NAND' 10 1.6 — 1.3 2.25 7 0.9 7

(VOL = 1.5 Vdc) 15 4.2 7 3.4 8.8 7 2.4 7

(VOL = 0.4 VdC) NOR 5.0 0.92 — 0.77 1.32 7 0.54 7 mAdc

(VOL = 0-5 We) 10 2.34 7 1.95 3.37 7 1.36 7

(VOL = 1.5 Vdc) 15 6.12 — 5.1 13.2 7 3.57 7

(VOL = 0.4 Vdc] NOR- 5.0 1.54 7 1.28 2.2 7 0.90 7 mAdc

(VOL 2 05 Vdc) Inverter 10 3.90 — 3.25 5.63 7 2.27 7

(VOL = 1-5 Vdct 15 10.2 — 5.5 22 7 5.95 7

Input Current I)" 15 — + 0.1 — .7: 0.00001 + 0.1 7
a

1.0 pAdc

Input Capacitance Ci" 7 — — — 5.0 7.5 7— 7 BF

Win 2 0)

Quiescent Current '00 5.0 7 0.25 7 0.0005 0.25 7- 7.5 uAdc
(Per Package) 10 — 0.5 — 0.0010 0.5 7 15

15 — 1.0 7 0.0015 1.0 7 30

Total Supply Current“1 IT 5.0 uAdc

(Dynamic plus Quiescent, 10 IT 7 (1.2 uA’kHZH + '00
Per Package) 15 IT 7 (2.4 pA/kszl + [DD
[CL = 50 pF on all outputs. all IT 7 (3.6 uA/kHz) t + 'DD
butters switching)

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

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

"The lormulas given are for the typical characteristics only at 25“C.

1T0 calculate total supply current at loads other than 50 pF:

”(CD 7 IT(50 pF) + (CL
7

50) Wk

where: I1- is in p.A (per package), CL in (JP. V : (VDD
7

V35) in volts.

1 in kHz is input frequency. and k 7 0.004.
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MC14501UB

SWITCHING CHARACTERISTICS” (CL : 50 pF, TA
= 25°C)

Characteristic Figur- Symbol Voo Typ # MIX Uni!

(L‘OVutput Rise Time NAND, NOR 2, 3 ‘TLH ns

‘TLH
: (3.0 ns/DFl C1. + 30 ns 5.0 180 360

tTLH=(1.5ns/pFlCL+15ns 10 90 180

tTLH=(I.1ns/pFlCL+10ns 15 85 130

Output Fall Time NAND, NOR 2, 3 ‘THL m

‘THL‘ (1.5 ns/pFlCL+25 ns 5.0 100 200

‘YHL
= (0.75 ns/pFl CL + 12.5 ns 10 50 100

KTHL
= (0.55 ns/pFl cL + 9.5 ns 15 do so

Output Rise Time NORJnverter 3 ‘TLH m

[TLH =11.35 ns/pFl CL t 32.5 n: 5.0 100 200

tTLH
= (0.60 ns/pFch+ 20m 10 so 100

‘TLH
= (0.40 ns/pFl CL + 17 ns 15 40 80

Output Fall Time NOR-Inverter 3 t‘I'ML ril

‘THL
= (0.67 ris/pFl CL + 26.5 ns 5.0 60 120

tTHL
= (0.45 ns/pF) CL + 17.5 ns 10 ‘0 80

'THL
= (0.37 ns/pFl CL + 11.5 ns 15 30 80

Propagation Delay Time NAND 2 ‘PLH, n5

tpLHl tPHL
= [1.7 ns/pF) CL + 45 ns tpHL 50 130 200

lpLH' In"; = (0.66 nl/pFl CL ‘ 37 m 10 70 1‘0

1PLH' tpuL
= (0.5 ns/DF) CL + 25 ns 15 50 100

‘PLH, ‘PHL
= (1.7 ns/pFl CL + 30 ns NOR 3 tpLH' 5.0 115 230 m

‘PLH, tpHL
= (0.66 ns/pFI CL + 32 M ‘PHL 10 65 130

tpLH‘ ‘PHL
= (0.5 ns/DF) CL + 20 ns 15 ‘5 90

IPLH, tpHL
= (1.7 ns/pF) CL + 45 ns NOFanener 3 tpLH' 5.0 130 260 m

‘PLH, tpHL
= (0.66 nslpFl CL + 37 ns tpHL 10 70 140

‘PLH ‘PHL
* (0.5 m/pFl CL + 25 n: i 15 50 100

‘The lormulas given are lor the typical characterislics only at 25"C. #Deta labelled "Typ" is not to be used lov deSign purposes but is

intended as an Indication ol the 16's potential perlormance

This device contains protection Circuitry to guard against damage due to high static voltages or electric lields. However.

precautions must be taken to avaid applications of any voltage higher than maximum rated voltages to this high-imped-
ance circuit. For proper operation. Vin and Vout should be constrained to the range V55 s (Vm or Voutl s VDD‘

Unused inputs must always be tied to an appropriate logic voltage level (99.. either V53 or VDD)‘ Unused outputs must

be left open.
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MC14501UB

FIGURE 1 — POWER DISIPATION TEST CIRCUIT

AND WAVEFORM

PIN ASSIGNMENT

Vin
1 [:m 1A VDDDTG

:ECL 2 :m 2A OuYB {2‘5
_

31::n3A omatzm
'

4::In4 Our :113
500 MP 50% Duty Cycle

A A

I 5::nxc ”‘28::‘3

7 ‘-'

SIZInZC m13:311

'2 [:m 3c omCZDm

V00 8 CV55 m 4C :19

V55

FIGURE 2 —

4~I_NPUT “NAND” GATE SWITCHING

TIME TEST CIRCUIT AND WAVE FORMS

|npu¥ (A)

Pulsn 01;“
Ganevator

Outpul 4B) 50%

10%

'rHL

FIGURE 3 — "NOR" GATE and “NOR-INVERTER"

WITCHING TIME TEST CIRCUIT AND WAVEFORMS

Output 18» Invu! IA)

Input (A) ‘PHL——
PU'" Dutpu! «Cl

Gunnruor Output {Ell
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Oumux (B) = "NOR" All unuud mum;
C)

Outpm IC) I “NOR-Inn: v” connoclud to quund.
OuxpuM
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