CMOS Expandable 4-Wide
2-Input AND-OR-INVERT Gate

High-Voltage Types (20-Volt Rating)

The RCA-CD4086B contains one 4-wide
2-input  AND-OR-INVERT gate with an
INHIBIT/EXP input and an ENABLE/
EXP input. For a 4-wide A-O-1 function
INHIBIT/EXP is tied to Vgg and ENABLE/
EXP to Vpp. See Fig.10 and its associated
explanation for appiications where a cap-
ability greater than 4-wide is required.

The CD4086B is supplied in 14-lead dual-in-
line ceramic packages (D and F suffixes),

Features:

= Medium-speed operation — tpy = 90 n3;
tPLH = 140 ns (typ.) at 10V

8 INHIBIT and ENABLE inputs

a  Buffered outputs

®  100% tested for quiescent current at 20 V

® Maximum input leakage current of 18 V
over full package-temperaturs range;
100 nA at 18 V and 25°C

® Noise margin (over full package
termperature range):

1VatVpp=5V
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14-lead dual-in-line plastic packages (E suf- 2VatVpp=10V ‘; ’—;DO
fix), 14-lead ceramic flat packages (K suffix), 25VatVpp=15V Jannmgm—gt_g; ¢
and in chip form (H suffix). L St:hn:ardized, symmetrical output ABHCDVEF S | —ENABLE /€XP
racteristics € — e T/Exe
& 5-V, 10-V, and 15-V perametric ratings F F—H
® Meets all requirements of JEDEC Tentative Vss ¢
Standard No. 13A, "“Standard Specifications 9205 - 23869
for Description of ‘B’ Series CMOS Devices” Top View
TERMINAL ASSIGNMENT
MAXIMUM RATINGS, Abso/ute-Maximum Values: AvsiEnT
TR
DC SUPPLY-VOLTAGE RANGE, (Vpp) LD

{Voltages referenced to Vgg Terminal) . ~0.5 10 +20 V s [iYoolesV O 1
INPUT VOLTAGE RANGE, ALL INPUTS . —05to Vpp +0.5V ]_u HHHE 1
DC INPUT CURRENT, ANY ONE INPUT . 10 mA 4 5
POWER DISSIPATION PER PACKAGE (Pp): g &

For T4 = —40 to +80°C (PACKAGE TYPE E} . 500 mW 3 g

Far T = +60 to +86°C (PACKAGE TYPE E) . Derute Lmearly at 12 mWI°C to 200 mW i

For Ta = -55 to +100°C (PACKAGE TYPES D, F, K) 500 mW g =

For T = +100 ta +125°C (PACKAGE TYPES D, F, K) Derate Linearty st 12 mW/°C to 200 mW 3 i
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {All Packsgs Types) 100 mw
OPERATING-TEMPERATURE RANGE (TA) oc 3

PACKAGE TYPES D, F, K. H . . —55 to +126' _

PACKAGE TYPEE . . . —40 to +85°C T WIME ST ecsmen
STORAGE TEMPERATURE RANGE (T“Q) . —65 to +160°C Fig. 1 — Typical voitage and current trenster
LEAD TEMPERATURE (DURING SOLDERING): characteristics.

At distence 1/18  1/32 inch (1.59 £ 0.79 mm) from case for 10smax. . . . . . . . +265°C

awsienT cra-ase R
HHHHHH
o
>
RECOMMENDED OPERATING CONDITIONS s R
For maximum reliability, nominal operating conditions should be selected so that ; ‘oo oo
operation is always within the following ranges: .!‘-‘ vy
H
H
LIMITS 3
s
CHARACTERISTIC UNITS
MIN. MAX. e
b
Supply-Voltage Range (For T p = Full Package- 3 18 v INPUT VOLTAGE (Vg ) —V
Temperature Range) Fig. 2 — Minimum and i Itag
characteristics.
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CD4086B Types

STATIC ELECTRICAL CHARACTERISTICS

AMBIENT TEMPERATURE {TAl= 28 *

Fig.6 — Typical transition time vs. load capacitance.

LOAD CAPACITANCE [C 1—pF

220824322

820524323

Fig.7 — Typical power dissipation vs. frequency.
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LIMITS AT INDICATED TEMPERATURES (°C) ‘Ig B B
CHARAC Values at -55, +25, +125 Apply to D, F, K, H Pkgs. N GATE-TO-SQURCE VOLTAGE (Vge)+18
CONDITIONS Values at —40,+25,+85 Apply to E Pkgs. UNITS x
TERISTIC £
Vo Vin | Voo +25 2
v) | tvi] (v)| -85 | —40 | +85 | +125 |Min. | Typ. | Max. H a
Quiescent — J{os5{ 5| 111 ]33] -Too2| 1 i
Device - 0,10| 10 2 2 60 60 — 0.02 2 A g H
Current ~1015] 15| 4 | 4 [120]120 ] - Jooz] & |* 8 s
Ipp Max. - 0,20 20 20 20 600 | 600 - 004 | 20 . T
Output LOW DRAIN-TO-SOURCE VOLTAGE (Vps!—V 2208 za38ms
{Sink) 0.4 0,5 5 0.64 | 0.61 | 0.42 | 0.36 | 0.51 1 - “Fig. 3= Typicol output low (sink)
Current, 0.5 0,101 10 1.6 |15 1.1 0.9 1.3 26 — current characteristics.
1oy Min. 15 |0,15] 16 | 4.2 4 28 |24 [ 34 ] 68 ~Jma e
Output High 4.6 0.5 5 —0.64{—-0.61]-0.42]-0.36 | -0.51[ -1 —
{Source) 256 105[ 5 -2 [-18[-13!-115{-16} ~32 | — H
Current, 9.5 0,10 10 | -16{-15}-11]-09 [-13] ~-2.6 — 3
loH Min. 135 |{015) 16 | 42} 4 |-28)-24]|-34| -68 - % GATE - TO-SOUNCE VOLTAGE (Vgsi1BV THH
Output Volit- §
age: - 0.5 5 0.05 - 0 0.05 H 4
Low-Level, — 0,10 10 0.05 - 0 0.05 E K
Vo Max. - 0,15f 15 0.05 - 0 0.05 v ; i
Qutput Volt- e A
age: — 0,5 5 4.95 4.95 5 — T H
High-Level, — lo,10][ 10 9.95 985 | 10 | — O oRMN~TO- SOMCE VOLTAGE (vog)—V
Vou Min. - 0,15] 15 14.95 1495, 15 - pren-zsm
Fig. 4 — Minimum output low (sink)
Input Low 0.54.5 — 5 1.5 — — 1.5 current characteristics.
Voltage, 1.9 — 10 3 — — 3
ViL laax. 15,138 - | 15 4 - - 4 v e ﬁ:::':‘"f%:?:‘ VOIAGE Yol
I ATURE (Tal=25 *c HHHHHT
input High {0.54.5 - 5 3.5 3.5 — — B T L %
Voltage, 1,9 - 10 7 7 — — Ls
VIH Min. 15,1356 - 15 1 11 — - :::_,OE
x
Input " §
Current, - 0,18| 8 | 0.1 } 0. 4] *1 - |z10-5}101 uA e °
1)y Max. £
IN =3
Ta §
s
13
: 3
Fig.5 — Typical output high (sou;;iz
current characteristics.
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
AMBIENT TEMPERATURE {Ty}=25°C 05T AMBIENT TEMPERATURE (Ta 1= 25°C T7 AMBIENT TEMPER \‘{“Ejl?fl":l"’?"ﬁ g%ﬁﬁﬂﬁ
T GATE-T0- SOURCE VOLTAGE (Vgghs -5 V. H
puTE 4 i} + i 1 1
. i i G
3 i S8 i iR i G
P £ o Al s : gl
:: § i ‘..1" 7 /{ 1 2
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Freee : :
; T T T i
o i L1 JJ £217 3
I 0! 0° ! w? i0? 04 i’d
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Fig.8 — Minimum output high (source)

current characteristics.
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Fig. 8 — CD40868 schematic diagram.
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Fig. 10 — Two CD40868's connected as an 8-wide 2-input A-O-/ gate.
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Fig. 10 above shows two CD4086's utilized
to obtain an 8-wide 2-input A-O-I function.
The output (J1) of one CD4086 is fed di-
rectly to the ENABLE/EXP2 line of the
second CD4086. In a similar fashion, any

NAND gate output can be fed directly into
the ENABLE/EXP input to obtain a 5-wide
A-O-l function. 1n addition, any AND gate
output can be fed directly into the IN-
HIBIT/EXP input with the same result.

CD4086B Types

AMBIENS TEMPERATURE {Tp}=28°C
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Fig. 11 — Typical DATA or ENABLE high-to-low

level propagation delay time vs. load
capacitance,

DELAY TIME (1p yl— ns

LOW-TO-HIGH LEVEL PROPAGATION
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Fig. 12 - Typical DATA or ENABLE low-to-high
level propagation delay time vs, load
capacitance,
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Fig. 13— Typical DATA or ENABLE propagation
delay time vs. supply voltage.
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CD4086B Types

DYNAMIC ELECTRICAL CHARACTERISTICS
At T4 =25°C; Input t,, t;=20ns, Cy = 50 pF, Ry = 200 kS

CONDITIONS LIMITS
CHARACTERISTIC v UNITS
oD TYP. MAX.
(v}
Propagation Delay Time 5 225 450
(Data): 10 90 180 ns
High-to-Low Level, tpy_ 15 60 120
5 310 620
Low-to-High Level, tp| 10 126 250 ns
15 90 180
Propagation Delay Time 5 150 300
{Inhibit): High-to-Low 10 60 120 ns
Level, oy (INH) 15 20 80
5 250 500
Low-to-High Level, 10 100 200 ns
TPLH{INH) 15 70 140
5 100 200
Transition Time, 10 50 100 ns
YTHL 'TLH 5 20 30
input Capacitance C|N Any Input 5 75 pF

(1.219—1.422)

ST

o— A
4-10
(0102 - 0.254)
46-54
(1168 ~ 1372)

92G65-322H
Di i in par h are in milli s and are The photographs and dimensions of sach CMOS chip
derived from the basic inch dimensions as indicated. represent a chip when it is part of the wafer. When the

. R N 3 2 wafer is seperated into individual chips, the angle of
Grid graduations are in mils {10~ inch). cleavage may vary with respect to the chip face ior
differant chips. The actual dimensions of the isolated
chip, therefore. may differ slightly from the nominal
dimensions shown. The user should consider a tolarance
of —3 mils to +16 miis applicable to the nominal
gimensions shown.

Dimensions and Pad Layout for the CD4086BH
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Fig. 14 — Quiescent device current.
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Fig. 15 — Input voltage.
Yoo
INPUTS

Voo NOTE

\_@_’ MEASURE INPUTS

° SEQUENTIALLY,

vss TQ BOTH Vpp AND Vgg
CONNECT ALL UNUSED
INPUTS TO EITHER
Voo OR Vgg

Vss

s2¢5-27402

Fig. 16 — Input leakage current.
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