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

High-Voltage Types (20-Volt Rating)

The RCA-CDAO86B contains one 4-wide
2-iinput 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 applications where a cap-
ability greater than 4.wide is required.

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

Features:

s Medium-speed operation — tpyL = 90 ns;
tPLH = 140 ns {typ.) st 10V

INHIBIT and ENABLE inputs

Buffered outputs

100% tested for quiescent current at 20 V

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

8 Noise margin {over full package
termperature range):
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FUNCTIONAL DIAGRAM

1VatVpp=5V
14-lead dual-in-line plastic packages (E suf- 2Vat Vgg =10V : - :°°
fix}, 14-lead ceramic flat packages (K suffix}, 25VatVpp=15V J-nmggy'égkgg _ ¢
and in chip form (H suffix). a  Standardized, sy ical output Ay NC | —enssLe/exp
characteristics € |-—InHiBIT/EXP
® 5.V, 10-V, and 15-V parametric ratings F —H
= Meets all requirements of JEDEC Tentative Vss ¢
Standard No. 13A, “*Standard Specifications 92¢5 - 23869R
for Description of ‘B’ Series CMOS Devices” Top View
TERMINAL ASSIGNMENT
MAXIMUM RATINGS, Absolute-Maximum Values: AwpIENT
OC SUPPLY-VOLTAGE RANGE, (Vpp! R
{Voltages referenced to Vgg Terminat) _~05t0+20V . gV R 1
INPUT VOLTAGE RANGE, ALL INPUTS . ~0.5t0 Vpp 0.6V 1 TR ]
DC INPUT CURRENT, ANY ONE INPUT . .. HomA ® R A H o
POWER DISSIPATION PER PACKAGE (Pp): % “Fovt H %
For Ta = —40 to +60°C (PACKAGE TYPE E) . e e e e . . . B0OMW 3 Hit it i
For TA = +60 t0 +869C (PACKAGE TYPEE} . Derate Linearly at 12 mW/OC to 200 mW : j_a'm,f H .
For Ta = -55 t0 +100°C (PACKAGE TYPES D, F, K) . e e e . . . . 500mW [ s W i z
For Ta = +100 to +126°C (PACKAGE TYPES D, F, K) Derate Lingarly at 12 mW/°C to 200 mW 3 “Psvie * i
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 1
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types) 100 mW 3: s
OPERATING-TEMPERATURE RANGE (Ta): it -
PACKAGETYPESD,F.KH . . . . . 65 to +126°C et voLTAGE (vg1—V
PACKAGE TYPEE . . . . . . . —40 to +859C e fp——
STORAGE TEMPERATURE RANGE (Tgqg) —65 to +160°C Fig. 1 ~ Typicel voitage and current transfer
LEAD TEMPERATURE {DURING SOLDERING): characteristics.
At distance 1/18 1 1/32 inch {1.58 £ 0.79 mm) from case for 10s mex. . +266°C
AMBIENT (vAnzs-cl}_:r_erﬁu%
HEHH
FHHHH
K.
RECOMMENDED OPERATING CONDITIONS 1 HIHHHE
For maximum reliability, nominal operating conditions should be selected so that £ Yoo oo
operation is always within the following ranges: g vy
;
LIMITS F
vas
CHARACTERISTIC UNITS
MIN, MAX. voo
3 "
Supply-Voltage Range {(For T p = Full Package- 3 18 v INPUT VOLTAGE (Vg )=V
WRES-94900
Temperature Range) Fig.2 — imurm and voltege "

characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

[ JAMBIENT TEMPERATURE (TAls 28°C]
3
LIMITS AT INDICATED TEMPERATURES (°C) o
3 b
CHARAC- Values at -55, +25, +125 Apply to D, F, K, H Pkgs. g GATE-TO-SQURCE VOLTAGE (Vgs)2i5
TERISTIC CONDITIONS Values at —40,+25,+85 Apply to E Pkgs. UNITS g
Vo |Vin|Vop +25 g
V) 1 V] (v)] -85 ) 40 [ +85 | +125 [Min. | Typ. [ Max. ] 3
Quiescent — 0,5 5 1 1 30 30 — 0.02 1 § o
Device — 0,10{ 10 2 2 60 60 — 0.02 2 A g A
Current — |035] 15| 4 | 4 | 120720 = o002 | 4 | * 3 ot
tpp Max. - 0,201 20 20 20 | 600 | 600 - 004 | 20 yadiaiisi
Output Low DRAIR-TO-SOUACE VOUTAGE VOSI—Y ., 1 iyens
(Sink) 04 los| 5 | 064 0611042 036 051 1 | — Fig. 3= Typical output low fsink)
Current, 0.5 0,10] 10 1.6 |16 1.1 0.9 1.3 2.6 - current characteristics.
Igy Min. 15 1015116 | 42 "4 198 |24 | 341 68 [ — | . TR
OutputHigh| 46 | 05| 6 | —0.64]-0.611-0.42]-0.36]-0.51] —1 -
{Source} 25 0,5 5 ~2 1-18{~-13]-1.16{-1.6] -3.2 -
Current, 95 010} 10 | -16}|-15}-11}-09{-13]| 26 —~
loH Min. 135 |015| 16 | 42| -4 |-28[-24 |-34]| -68 | - GATE - TO-BOURCE VOLTAGE (Vagl=i8 ¥ 11T}
Qutput Voit-
age: — 0.5 5 0.05 - 0 0.05
Low-Level, - 0,10] 10 0.05 - 0 0.05
- 015 15 0.05 - 0 0.05 B
VoL Max. v H
Output Volt- -
age: ~_lo5] s 495 495) 5 | -~ P
High-Lavel, — To0] 10 9.95 9.95 | 10 = S ORAN-TO-SOUCE VOLTAGE (Vog)—Y
Vo Min. — [o187] 15 14.95 1486 15 | - st
Fig. 4 — Minimum output low (sink}
tnput Low (0545 — 5 1.5 - — 1.5 current characteristics.
Voltage, 1'9 — 10 3 — — 3 ORAIN-TO-SOURGE VOLTAGE (Vpg)—V
Vi Max. 15,135} - 15 4 - - 4 v s o s
: [AMBIENT TEWPERATURE {TAm25°C EEFFRT
neuttigh Josas | - 1 & 35 8 L - |- SR .
oltage, | — — — 1
V'H Min. 15,136 - 15 n 1 —_— - H “.WE
z
Input h E
Current, ~ |o18] 18 | 0.0 f0.1 | 1 | 21 - [t10-5{20.1 | pA t :
iy Max. ;
4 ]
H
H
Fig.5 — Typical output high (s:;:cf;;m“
current characteristics.
ORAIN-TO-SOURCE VOLTAGE (Vpg)—V
o o .
AMRLENT TEMPERATUNRE “‘)-“-t ’o‘ AMBIENT TIMPERATURE (¥4 )e 23°C AMBIENT 155'1!:‘% fT‘A)x'Az?:fA‘iﬁ‘T—rrpFll‘?i ; B
- ‘{_‘rTr‘_r_rvlg_Tzl AR AL AN ?
| i HEHHHHH T
H} L) + T 1 T 1 B S8 e v. 8
] : A R H-5 4
: i i i i
3 £ e ‘ sl
£ & L AT H Hohd o2
T ¥ 2l H ST
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Fig.6 — Typical transition time vs. load capacitance.

Fig.7 — Typical powsr dissipation vs. frequency.

Fig.8 — Minimum output high (source]

current characteristics.
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Fig. 9 — CD40868 schematic diagram.
INHIBIT/EXP, [ INHIBI T/EXP  EEEEmm—
pomii=o
‘ oo
€l €2 '
Fl £2
G|:j ) G2
ENANLE/E:P‘TD*———*——— ENAQLE/:ED—__

J2<A1E14 CI DI4EI FI4GI MI + A2 B2+ C2D2+E2 F2+ G2 H2

92C5 23871

Fig. 10 — Two CD40868’s connected as an 8-wide 2-input A-O-/ gate.

Fig. 10 above shows two CD4086’s utilized
to obtain an 8-wide 2-input A-O-| function.
The output {J1) of one CD4086 is fed di-
rectly to the ENABLE/EXP2 line of the
second CD4086. tn 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. In addition, any AND gate
output can be fed directly into the IN-
HIBIT/EXP input with the same resuit.
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P

»

-LGW LEVEL PROPAGATION

DELAY TIME (tpyy)— ns
g

HIGH~TO:

501~

-

o|

LOAD CAPACITANCE (C)—pF

9208-24500

Fig. 11 — Typical DATA or ENABLE high-to-low

level propagation delay time vs. load
capacitance,
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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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DYNAMIC ELECTRICAL CHARACTERISTICS

At Ty =25°C; Input t,, ty=20ns, C; = 50pF, Ry = 200 kS)

CONDITIONS LIMITS
CHARACTERISTIC UNITS
Voo
TYP. MAX.
v)
Propagation Delay Time 5 225 450
(Datak: 10 90 180 ns
High-to-Low Level, tpy|_ 15 60 120
5 310 620
Low-to-High Level, oLH 10 126 250 ns
15 90 180
Propagation Delay Time 5 150 300
, {Inhibit}: High-to-Low 10 60 120 ns
L Level, toyy (INH) 15 ) 80
5 250 500
Low-to-High Level, 10 100 200 ns
TPLH(INK) 15 70 140
5 100 200
Transition Time, 10 50 100 ns
tTHL' tTLM 15 40 80
Input Capacitance C|N Any Input 5 7.5 pF

B ]
A.;T_ﬁh ;
iz

! o]

D

in par are in millimeters and are
derived from the basic inch dimensions as indicated.
| Grid graduations are in mils (10~ inch).

A
]

92C¢s-3221l

'___. 4~ 10
(0102 -0.264)
4654
(1168 - 1372)

48~ 56
(1.219-1.422)

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle ol
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominal
dimensions shown. The user shouid consider a tolerance
of —3 mils to +16 miis applicable to the nominal
dimensions shown.

Dimensions and Pad Layout for the CD4086BH

TEST CIRCUITS
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Fig. 14 — Quiescent device current.
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Fig. 15 — Input voltage.
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Fig. 16 — Input leakage current,
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