@ MOTOROLA

B-SUFFIX SERIES CMOS GATES

The B Series logic gates are constructed with P and N channel en-

hancement mode devices in a single monolithic structure {Comple-

mentary MOS). Their primary use is where low power dissipation

and/or high noise immunity is desired.

® Supply Voltage Range = 3.0 Vdc to 18 Vdc

® Ail Outputs Buffered

o Capable of Driving Two Low-power TTL Loads or One Low-power
Schottky TTL Load Over the Rated Temperature Range.

e Double Diode Protection on All Inputs

® Pin-for-Pin Replacements for Corresponding CD4000 Series B
Suffix Devices

1
L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632 ORDERING INFORMATION CASE 646
A Series —55°C to ~ 125°C
MC14XXXBAL (Ceramic Package Only)
C Series- -40°C to +85°C
MC14XXXBCP (Plastic Package)
MC14xXXXBCL (Ceramic Package)
MAXIMUM RATINGS" (voitages Relerenced to Vgg)
Symbol Parameter Value Unit
Vpo DC Supply Vollage -05tc +180 v

Vin. Vout | {nput or Output Voitage (DC or Transient) -05wvpp +05 v

Iin. lout | Input or Output Current (DC or Trarsient), per Pin *10 maA
Pp Power Dissipation, per Packaget 500 mw
Tstg Storage Temperature - 6510 - 150 °C
T Lead Tempe-ature {(8-Second Soldering) 260 °C

“Maximum Ratings are those values beyond which damage to the device may occur.
tTemperature Derating Piastic "P'" Package - 12mW/°C from 85°C to 85°C
Ceramic "L Package - 12mwW:°C from 100°C to 125°C

MC14001B

Quad 2-Input NOR Gate

MC140028

Dual 4-Input Nor Gate

MC140118

Quad 2-Input NAND Gate

MC14012B

Dual 4-Input NAND Gate

MC140238B

Triple 3-Input NAND Gate

MC140258

Triple 3-Input NOR Gate

MC14068B

8-Input NAND Gate

MC14071B

Quad 2-Input OR Gate

MC14072B

Dual 4-Input OR Gate

MC14073B

Triple 3-input AND Gate

MC14075B

Triple 3-Input OR Gate

MC14078B

8-input NOR Gate

MC14081B

Quad 2-Input AND Gate

MC14082B

Dual 4-Input AND Gate

This device contains protection circuitry 10 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
voltages to this high-impedance circuit. For proper operation, Vin and
Vout should be constrained to the range Vgg =< (Vjp or V1) < 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.

CMOS sSli

(LOWPOWER COMPLEMENTARY MOS|

B-SERIES GATES
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MC 140018
Quad 2-Input NOR Gate
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MC 1480268
Triple 3-input NOR Gate
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MC140028B
Duet 4-Input NOR Gate

MC140788
8-1nput NOR Gate

CMOS B-SERIES GATES

LOGIC DIAGRAMS

NAND

MC140118
Quad 2-Input NAND Gate

MC 140238
Triple 3-Input NAND Gate
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MCi140128
Dual 4-Input NAND Gate
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MC 140688
8-input NAND Gate
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MC14071B
Quad 2-Input OR Gats

MC140758
Triple 3-Input OR Gate
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MC140728
Duat 4-lnput OR Gate
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MC 140818
Quad 2-1nput AND Gate
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MC 140738
Triple 3-lnput AND Gate
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MC 140828
Dual 4-input AND Gate
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Vpp = P 14

Vgg = Pin
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for All Devices



MC140018
Quad 2-Input NOR Gate

-
1e=Jin 14 Vpp o 14
2C€]in 2, in 2013
3T Outy n1gfF312
4C]outg Outg 11
sCTIn1g Outg 310
6 in2g in2cF9
78 ves In1cF38
MC140238

Triple 3-Input NAND Gate

-
' RN Vpp b= 14
2] in 2 tn3¢ 13
Icin1g in2¢ f312
4C]in2p inlepam
5 in 3g Outg 3 10
6 T Outg Outpa T3 9
7 €5 vgg In35 08
MC140728

Dual 4-Input OR Gate

-
1 Outy Vpp = 14
2 In14 Outg =013
30 In 2,4 in 4g 12
4T in 3, in3g 11
5T indps in2g 310
6 CINC In1gf39
7 3 vgs NCE 8

CMOS B-SERIES GATES

PIN ASSIGNMENTS

MC14002B
Duat 4-Input NOR Gate

\ ¥4
1] Outy Voo o 14
2Ccin 1 Qutg 213
3t in2, indg 312
4T in 3, in3g =11
S in 4, tn 2g 10
6 I Nne In1gf9
7T ] vgg NC[e
MC140258

Triple 3-Input NOR Gate

\J
tqin Ta Voo o 14
2c]in 24 in3cpko 13
3c—]Inlg In2cfm 12
4C]in2g InicpFo 1
5C—]tn3p Qute 33 10
6 L] Outg Outaf 9
7 vss In3, 8
MC14073B

Triple 3-input AND Gate

\J
1] in,a Vop P 14
2] in2, n3c D13
3] inlg n2c o2
407 in2g nlcpE3n
5C] in 3g Oute 210
6 [ Outg Quta 19
70 vgs n3aps8
MC14081B

Quad 2-Input AND Gate

-
1cdn1a vpp e
2Cc]tn 2, In 23313
3] Outy migpo 2
a4t outg Outg 3 11
SCFIn g OQute 9 10
6 in2g In2cf9
1] vss mics

MC140118B
Quad 2-Input NAND Gate

\

Vein 1, Vpp o 14
2cqin2, in2pgfF13
3 CJ0ut, In1pfF312
4 C] Outg Outp a1
5CHin1g Outg 310
6 Cin2g In2cf39
7 T vgg ntcf—8

MC14068B

8-input NAND Gate

NS
1 NC Voo = 14
2cgn1 Out | 13
Icxmn2 inB 312
4CJin2a in7fpan
sC]ina Iné 3 o
6 CINC Ins 39
7=VSS NC 38
MC14075B

Triple 3-Input OR Gate

\J
T inta Vop 14
2] in 2, In3¢ =513
3 in1g tn2c 12
4T in 2g inicpmN
5C] In 3g Quic 310
6 L Outg Ouip 9
73 vgg n3a 08
MC140828

Dual 4-input AND Gate

—
1 ] Outy Vpo o 14
2cin 1 Qutg 213
3 In 2, In 4g £33 12
4070 1in 3, in 3g F11
5] indy n2g 310
6 ] nC in1gf39
7C'_"vss NC

MC140128
Dual 4-Input NAND Gate

7
1 —{Outpy Voo o 14
2c]in 1 Outg 313
3cJin 24 tn 4g 112
4C01in 34 in 3g [ n
SC]in4, in2g =110
sc—{nc in1g 9
7 vss NC |8
MC14071B

Quad 2-input OR Gate

\J

1in 1a vop =14
2= 1n 24 n 2013
3T Outp In1g 12
4 JOury outp 311t
SC]in1g Outg 3 10
6C]in2g in2c 9
15 vgg P ==}

MC14078B

8-Input NOR Gate

\J
1 NC Voo o 14
2c]int OQutfp—m 13
3c]ier2 InB =312
aC]in3 In7 3 W
sCJirn 4 tn6 [ 10
s —InNC Ins 9
7:\15S NC 8

NC = No Connection



CMOS B-SERIES GATES

ELECTRICAL CHARACTERISTICS (voltages Referenceo to Vgg)

Vob Tiow® 25°%¢c Thigh®
Charactenistic Symbot Vde Min Max Min Typ # Max Min Max Unit
Output Voltage 0 Level Vo 50 - 005 - 0 0.05 - 00S Vdc
Vin = Vpp of 0 10 - 005 - 0 005 - 005
15 - 005 - o} Q05 - 0.05
1 Level Von 50 495 - 495 50 - 435 - Vdr
Vin = 0 0r Vpp 10 995 - 995 10 - 995 -
15 14 95 - 14 95 15 - 14 95 -
Input Voltage ‘0" Level ViL Ve
Vg = 4.5 0r 0.5 Vdei 50 - 15 - 225 15 - 15
Vo = 9.0 0r 1.0 Vdc) 19 - 30 - 450 30 - 30
(Vg = 13.5 or 1.5 Vda) 15 - 40 — 6 75 40 - 40
1 Level|  Vn
Vg = 05 0r45 Vdc) 50 38 — 35 275 - 35 - Vdc
Ve = 1 0o0r 90 Vde) 10 70 - 70 550 - 70 -
Vp = 1.5 0r " 3.5 Vde) 15 110 - 10 825 - 110 -
Qutput Drive Current {AL Device!l tom mAdc
Vo = 2.5 Vdci Source 50 -30 - -24 42 - 17 -
(Vou = 4.6 Vdc) 50 064 - ~0.51 088 - 0.36 -
Vo = 9.5 Vdc) 10 16 - ~13 225 - 09 -
(Von = 13.5 Vdo) 15 42 - -34 -88 — 24 —
VoL = 04 Vde) Sink oL 50 064 - 051 088 - 036 — mAdc
VgL = 0.5 Vde) 10 16 - 13 225 — [eR] —
VgL = 1.5 Vdo) 15 42 - 34 88 - 24 -
Qutput Drive Current (CL/CP Device) 10H mAdc
Vgy = 2.5 Vdc) Source 50 -25 —_ -2 -42 — —-17 —
Vgy = 4.6 Vde) 50 -052 — -0 44 -0 88 — —-036 —
Vol = 9.5 Vdel 10 ~13 — -t ~225 - -09 —
(Vg — 13 5 Vdcl 15 -36 — -30 -88 - -2.4 —
VoL = 0.4 Vdce) Sink tor 50 052 — 044 088 - 036 — mAac
VgL = 0.5 Vdel 10 13 - 11 225 — 09 -
(VOL" 1.5 Vdc} 15 36 - a0 88 — 24 -
Input Current AL Device) Lin 15 — — 1000001 | 01 - £1.0 uAdc
Input Current {CL/CP Devicel L 15 -— - 100000V | £03 — +.0 uAdc
Input Capacitance Ch - — — — 50 78 - —_ oF
V5= 01
Quiescent Current [AL Devicel {1575} 5.0 — 025 - 0.0005 0.2% — 75 uAdc
(Per Puckage! 10 - 050 - 0.0010 | 0.50 - 15.0
15 — 100 — 0.001% 1.00 - 300
Quiescent Curcent (CLCP Device) ‘DD 5.0 — 10 — 0.0005% 10 — 75 NALC
(Pe1 Packane) 10 - 20 — 0.00t0 20 - 15.0
15 — 40 — 0.001% 40 — 30.0
Total Supply Current™ "t T 5.0 IT = {0 3 uA/kHz) f + 1pp/N HAgC
(Dynamic plus Quiescent, 10 I7 = (06 uA/kH2) |+ lpp/N
Per Gate, Cy_ = 50 pF) 15 1T = (09 uA/kHz2) f + Ipp/N

“Tiow = —55°C for AL Dev.ce, —40°C for CL/CP Device
Thigh = +125°C for AL Device +85°C for CL/CP Device

#Data labelled “Typ™ 1s not 10 be used for design purposes but 1s
intended as an indication of the IC's potential performance

**The formulas giver are for the typical characteristics only at 25°C

IT{CL) = I7(80 pF) + (O - 50) v*k

+70 calculate total sugply current at loads otner tha~ 50 pF

where iyisin wA {per package}, C: npF v = (Vpp- Vgg! " volts.
tin kHz ‘s input frequency. and k = 0.001 ~ the number of exercised
gates per package




CMOS B-SERIES GATES

B-SERIES GATE SWITCHING TIMES

SWITCHING CHARACTERISTICS® (C_=50pF. T4 =25"C)

Voo
Characteristic Symbal Vdc Min Typ # Max Unit
Output RAise Time, All B-Series Gates tTLH ns
YTLH = (1 35 as/pF) C_+ 33 ns 5.0 - 100 200
tTLH =(0.60 ns/pF) C) + 20 ns 10 — 50 100
YTLH = (040 ns/pF) C_ + 20 ns 15 — 40 B8O
Qutput Fall Time, All B-Series Gates ITHL ns
'THL = (136 ns/pFI G+ 33 s 5.0 - 100 200
TTHL = (0.60 ns/pF) Cy +20ns 10 — 50 100
ITHL = {0 40 ns/pF) Cy + 20 ns 15 - 40 80
Propagation Delay Time tPLH. tPHL ns
MC140018, MC14011B only
tpLH. tPHL = (0.90 ns/pF) Cy + 80ns 5.0 - 125 250
tpLH. tPHL = (0.36 ns/pF) Cy + 32ns 10 — 50 100
tPLH. tPHL = (0.26 ns/pF1 Cy + 27 ns 15 e 40 80
At Other 2, 3, and 4 input Gates
PLH. PHL = (090 ns/pF) C|_ + 115 ns 50 — 160 300
tPLH, tpHL = (036 ns/pF) C + 47 ns 10 - 65 130
LK. tPH = (026 ns/pF) G + 37 ns 15 — 50 100
8-input Gates (MC 140688, MC1407388B)
WPLH. PHL = (090 ns/pF) C{_ + 155 ns 50 e 200 350
tPLH. PHE = 10.36 ns/pFI Cy + 62 ns 10 - 80 150
tpt . tPHE = (0.26 ns/pF) Cy + 47 ns 15 - 60 110

*The formulas given are for the typical characteristics only at 25°C.

#Data labelled "Typ" is not to be used for design purposes but 1s
intended as an indication of the IC's potential performance.

FIGURE 1 - SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

v
14 oo
i T
Puise nput Outour Output :g::
Generator inverting
cu ‘—‘0% et VoL
. .
THL TTLH
tPLH PHL
= % — Vow
70 Vgg OQuiput 50%
T All unused inputs of AND NAND gates must be Non-Inverting 10% VoL
v
connected to UM trHL

All unused inputs 31 OCR, NOR gates must ve
connected to Vgg.
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CMOS B-SERIES GATES

CIRCUIT SCHEMATIC
NOR, OR Gates

MCra0018
MC1l40718
One of Four
Gates Shown

laoVpp

3—o3.4,1o,11

| SRR S

_:L

70vgs

“inverter Omitted «n MC140018

5.1 Same as
a12 abave

2,1‘00— ﬂ

1,3,110—1—1

24,12 l

MC 140258
MC140758
One of Three
Gates Shown

B

Voo

9.6.10

il

T
IHIHI

:
L

215
v
MC140028 ss
MC140728
One of Two
Gates Shown

Vss 7%Vss
*Inverter Omitted 1n MC 140258
N
vss
*invarter Omitted «n MC140028
Vob
2 MC140788
1 Eight Input
3 : Gate
o
=4 ‘e qvoo
Y3 | i 1}3 '
vss
-

491 Same as } =
5 above ] o3
90 Same as | o
100 above ':]
1101 Sameas | ¢
12 00— above 7 Vss

6-10



CMOS B-SERIES GATES

CIRCUIT SCHEMATICS
NAND, AND Gates

MC140118
MC140818
One of Four

Gates Shown 14pVo0

g

ind

T

3—0 3,410,111
MC140238 l
MC140738 2,6.9.12
Voo One of Three . :] S
Gates Shown I
1,6,8,13 . : . 1
e Thves
1 *inverter Omitted in MC140118
J

2,412 Iz
-, ’J
13,11 o—-»———J"—';
Vvss, Iﬂ N T
Voo 3 ) {
:f; ' ; 2 2 396,10
8,513 _E:} U-—J—U lL _,i '| -

',1 q i _i 3

Vss 7% Vss MC140128
*tnverter Omitted in MC140238 Voo mm
t Gatas Shown
=5
I'J
2,10 :
3.9 l;
Voo MC140688B vss

g = Atm =5 e b ]
ECI, SR
l

Er] n 0
= 1
o L—| Gl

g | BB

:] - =
o [y 9 J;‘]
e

H_Jj 7 -Vss

2

3 *tnverter Omitted for MC14012B
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1. DRAIN CURRENT {mA)

Ip, DRAIN CURRENT (mA}

tp, DRAIN CURRENT (mA)

40

20

CMOS B-SERIES GATES

TYPICAL B-SERIES GATE CHARACTERISTICS

N-CHANNEL DRAIN CURRENT
(SINK)

FIGURE 2 ~ Vgg =~ 5.0 Vdc

h
Ta - -55°C
f ] —40°C ‘-
/ *wc‘zs C
] 25°C
[
10 0 30 4.0 S50

Vs, DRAIN TO.SOURCE VOLTAGE (Vo)

FIGURE 4 — Vgg = 10 Vdc

l

H
Ta =85°C

—4_?“!:

+25°C
= =T

+85°C

1
] +125°C

/4%

¥
74

3

70 20 30 40 50 60 74 &3 80 1
Vps. DRAIN TO-SOURCE VOLTAGE (Vdc)

FIGURE 6 — Vgg = 15 Vdc

o S—"

TA = -55

s

'

L
I3

NN

\
2
b
L]

20 &0 60 80 6 12 W 16 1.
vps, DRAIN-TO.SDURCE VOLTAGE (Vde)

P-CHANNEL DRAIN CURRENT
{SOURCE)

FIGURE 3 — Vgg = -5.0 Vdc

10
-390
-80 Ta = ~5§°
2 A 5°C
€70 —_—— e
= -40°C
Z 60 e
§ 50 /
= — V25°C
2 a0 < - a5
H _30 / "1 +125°
3 o
o / /,/
-10
¢ —1
0 10 20 Y =Y 50
VDs. DRAIN TO SOURCE VOLTAGE (Vdct
FIGURE 6 — Vgg = ~10 Vde
-50
45
40
T
z 30 Ta= -85°C—
o |
§ -2 a0 e
E 1 +25°C
g P - — +85°
S5 <
s A L1 — T —T#%c
-1a
7L~
O 8 20 30 -48 -850 -60 10 -80 -98 -1
Vps, DRAIN-TO SOURCE VOLTAGE (Vic)
FIGURE 7 -~ Vgg = -18 Vdc
-100
80
80
£ o
b
S -s0
= o Ta= -56°C
=2
: /" - .-10"‘2
< ¥ = —
5 /,f L — 3
W e W
-1
U0 20 40 60 -80 10 -2 -1 16 -1 20

Vos. DRAIN-TO-SOURCE VOLTAGE (Vde)

These typical curves are not guarantees, but are design aids.
Caution: The maximum rating for output current is 10 mA per pin.
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Vout, DUTPUT VOLTAGE (Vdc)

Vout. OUTPUT VOLTAGE (Vdc)

CMOS B-SERIES GATES

TYPICAL B-SERIES GATE CHARACTERISTICS {cont'd}

VOLTAGE TRANSFER CHARACTERISTICS

FIGURE 8 ~ Vpp = 5.0 Vde 'FIGURE 9 — Vpp = 10 Vdc
T
T
Singls input NAND, AND 2 Singla input NAND, AND
Multipie Input NOR, 08 b= Multiple Input NOR, OR
5.0 "
40 // Singie Tnput NOR, OR > 80 A" | Singe input nOR. 08
Multiple Input NAND, AND 4 Multiple Input NAND, AND
34 s 60
<
20 7 - 340 ra
>
10 20 f— — —4—
0 L L 0
9 10 20 30 L] 50 29 X (1] a0 10
Vin. INPUT VOLTAGE (Vdc) Vin, INPUT VOLTAGE (Vde)
FIGURE 10 - Vpp = 15 Vde
1% T DC NOISE MARGIN
]
" . f The DC noise margin is defined as the input
12 Sm;::':":‘:‘:‘%%'m‘o —] voltage range from an ideal “1” or "0 input level
: l l which does not produce output state change(s).
10 // ] [ The typical and guaranteed limit values of the in-
a0 Single Jnput NOR, OR | put values V) and V) for the outpui(s) to be at
i Mutupla lnput NAND. AND a fixed voltage V(y are given in the Electrical
&0 Characteristics table. V|| and V) are presented
graphically in Figure t1.
“ Guaranteed minimum noise margins for both
20 the “1" aad "0 levels =
’ 1.0 Vwitha 5.0 V supply
0 h 2.0 v} 5.0 20 W0 12 T % 2.0 V with a 10.0 V supply

2.5 V with a 15.0 V supply
Via. INPUT VOLTAGE (Vdc)

FIGURE 11 — DC NOISE IMMUNITY

(&) Inverting Function {b) Non-tnverting Function
Vout Voo Vout Voo
Vo vo //
Yo vo
A\
\\‘ DO )
o Vin 0 Vin
Vi ViH ViL VIH

Vgg = 0 voits de
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