CMOS 8-Input
NAND/AND Gate

High-Voltage Types {20-Volt Rating)

The RCA-CD4068B NAND/AND gate pro-
vides the system designer with direct imple-
mentation of the positive-logic B-input NAND
and AND functions and supplements the
existing famity of CMOS gates.

The CD40688 types are supplied in 14-lead
dual-in-line ceramic packages{D and F suf-
fixes). 14-lead dual-in-line plastic packages
(E suffix), 14-lead ceramic flat packages (K
suffix}, and in chip form (H suffix).

Features:

& Medium-Speed Operation:

PHL, tPLH =75 ns {typ.)at Vpp =10 V
Buffered inputs and outputs

5-V, 10-V, and 15-V parametric ratings
Standardized symmetrical output characteristics
100% tested for quiescent current at 20 V
Maximum input current of 1 uA at 18 vV

over full package-temperature range;

100 nA at 18 V and 25°C

Noise margin (over full package-temperature
range): 1VatVpp=5V
2VatVpp=10V 25VatVpp=15V
Meets all requirements of JEDEC Tentative
Standard No. 13A, "‘Standard Specifications
for Description of ‘B’ Series CMOS Devices”

RECOMMENDED
OPERATING CONDITIONS
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STATIC ELECTRICAL CHARACTERISTICS
ANBVENT (TURE {TA 25 *
LIMITS AT INDICATED TEMPERATURES (°C) . HivtivtondVortid
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Packages £
CHARACTER- Values at —40, +26, +85 Apply to E Package 3 HiH HHH
1STIC 25 UNITS = GATE-TQ-SOURCE VOLTAGE (Vgg)s
Vo |VIN |VoD H
) v) | t(v) | -55 | —40 +85 +125 | Min. Typ. | Max. §
Quiescent Device | 05| 5 025|025 | 76 | 75| - 1 001 | 028 ]
Current, - Jo10j10] 05 ] 05| 15 15| - J oo | as :
IDD Max. 05| 5| 1 1 1 2 | - uA ;
et s 30 0.01 1 5
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- |o20f 20| s 5 | 150 { 150 0602 | 5 5
Output Low 04 los5| s [o6a]o6r [0a2 [ 036051 | - 3
{Sink) Current 05 0,10| 10 1.6 1.5 11 0.9 1.3 26 - o « [
) Min. DRAMN-TO-SOURCE VOLTAGE (Vps)—V .
oL 15 [015] 15| 42 | 4 28 | 24 |38 | 68 | - rio 2 [
mA 19. 2 — Typical output low fsink ) current
Output High 46 05 5 | -0.64(-061]-042 | -0.36(-0.51 -1 - characteristics.
{Source} 25 05 5 -2 |-18 | =13 [-1.15]|-16 =32 -
Current, 95 |010| 10 |[—16 |-15 | —11 | 09 |—13 | -26 | -
toH Min.
13.5 015 15 |-42 | -4 ~28 | -24 |-34 | -68 -
Output Voltage: - 05 5 0.05 - 0 0.05 AMBIENT TEMPERATURE (Tp]°25°C
L(i/w-Le'»‘/Ael, _ 0.10] 10 0.05 - 0 0.05 <
oL Max. = 015 15 0.05 - 0 0051 Li
Output Voltage: - 05| s 495 495 | 5 - g diidd:caiceneaisistinesinind
High-Level, — Joxo] 10 995 995 | w0 | - 3 v
VOH Min. - |o1s] 15 14.95 495 15 | - H
Input Law 0545 - | 5 15 — | = s i, 0
Voltage, 1.9 - i0 3 - —_ 3 §
ViLMax 38| - [ s 4 il el N H
Input High 0545 - 5 a5 35 - - 3* 1
Voltage, 19 - 10 7 7 - - o 5 0 1
DRAIN-TO-SOURCE VOLTAGE ( )—V
VIH Min. 1.513.5 — 15 1 1 ot - I vos azcs -2439m
Fig. 3 — Minimum output low (sink)
Inﬁ:‘t 'Sl:;rem 018| 18 | 201 | 201 1 +1 - 210-% *01 A current characteristics.
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MAXIMUM RATINGS, Absolute-Maximum Values: DRAIN-TO- SOURCE YOLTAGE (vpg)—V
DC SUPPLY-VOLTAGE RANGE, (Vpp) RN TERERATORE S B S TR
(Voltages referenced to Vgg Terminal) -05t0 +20V P wfﬁm HHHE "
INPUT VOLTAGE RANGE, ALL INPUTS . 0.5t0Vpp +0.5V ot 51
DC INPUT CURRENT, ANY ONE INPUT .. +10 mA Sua IR
POWER DISSIPATICN PER PACKAGE (PD) 5
For TA 4010 +B0°C (PACKAGE TYPEE) .....ccoivmiiniineicniiuannranimnennenearnesies 500 mW L] %
For T =+60t0 +85°C (PACKAGE TYPEE) ..........ocnvrenns Derate Linearly at 12 mW/°G to 200 mW M =4
For TA = 5510 +100°C (PACKAGE TYPES D, F, K) .. ..vvneeniiiiiiiinriirninienarneenes 500 mW g
For T, =+100to +125°C (PACKAGE TYPESD,F,K) .......... Derate Linearly at 12 mW/°C to 200 mW g
DEVICE DISSIPATION PER OUTPUT TRANSISTOR: H §
For TA = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPES) «ovvvrreanricrnvanenas 100 mW ¥ -
OPERATING-TEMPERATURE RANGE (Ta): g
PACKAGE TYPES D, F, I, H oo en e -55 to +125°C 3
PACKAGE TYPEE ... .cvvrvtivrrirnasnaantsnacancsiemnunreees .. -40to +85°C L 1
STORAGE TEMPERATURE RANGE (Tstg) ..................................... ... -85to +150°C . _ . | Jpes-aesions
LEAD TEMPERATURE (DURING SOLDERINGY: Fig. 4 — Tyaical ;’:;Z‘;’t:’r"i:'ic':"""‘"
At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for TOSMAX., ...vvvevnreonrreneranacann +265°C :
DYNAMIC ELECTRICAL CHARACTERISTICS DRAIN-TO-SOURCE VOLTAGE (VDS)—V
AtTy= 25°C; Input t,, tg=20ns, C; =50pF, Ry = 200k ) m‘in—ua{%ﬁﬁ?nmm? T
iHHIHiH‘i.ji‘}éu?AL‘.E!(u !)‘r_%_%bH H
ALL TYPES R i
TEST CONDITIONS LIMITS s 5
CHARACTERISTIC UNITS H
v } o o=
0D | Typ. MAX. i oy 2
VOLTS = Hes
S
Propagation Delay Time, 5 150 300 & g
tPHL, tPLH 10 75 150 ns i 2
15 55 110 H 3
5 100 200 : eehi T 5
Transition Time, 10 50 100 ns — B HEEE
TTHL. tTTLH 15 40 80 Fig. 5 — Minimum output high (s!c;‘:;}:eulm
- current characteristics.
Input Capacitance, C|p Any Input 5 7.5 pF
AMBIENT TEMPERATURE (Tp)*25°C
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Fig. 9 — Typical voltage transfer charac- Fig. 10 — Typical dynamic power dissi-
teristics (NAND output). pation as a function of frequency.
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Fig. 12 — Input current test circuit.
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Fig. 13 — Input-voltage test circuit.

60~68
(1.524-1.727}

57-65
(1.448~1651) 1

Dimensions and pad layout for CD40688H.

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Grid graduations are in mils (10=3 inch).
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Fig. 11 — Quiescent-device-current test circuit.
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Fig. 14 — Dynamic power dissipation
test circuit.

The photographs and dimensions of sach CMOS chip
represent a chip whaen it is part of the waler. Whan the
waler js separated into individual chips. the angle of
cleavage may vary with respect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may ditfer slightly from the nominai
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal

dimensions shown.
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