CD4070B, CD4077B Types

CM 0 s Features:

8 Medium-speed operation—tpy, tpLH =

Quad Exclusive-OR and 65 ns (typ.) at Vpp = 10 V, C =50 pF

H = 100% tested for quiescent current at 20 V a 5,
EXCIUS|ve-NOR Gates u Standardized symmetrical output characteristics z:::jD_:
High-Voltage Types (20-Volt Rating) ® 5.V, 10-V, and 15-V parametric ratings D:_;D—r_x

. = Maximum input current of 1 uA at 18 V ST o=
CD4070B — Quad Exclus!ve-OR Gate over full package-temperature range; e ]
CD40778 — Quad Exclusive-NOR Gate 100 nA at 18 V and 25°C w2 ™

= Noise margin {over full package-temperature 50 ’:’28:
range): e®e ot

The RCA-CD40708B contains four independ- 9 1VatVpp=5V Ve B
ent Exclusive-OR gates. The RCA-CD4077B 2VatVpp=10V
contains four independent Exclusive-NOR 25VatVpp=15V CD4070B
gates. u Meets all requirements of JEDEC Tentative FUNCTIONAL DIAGRAM
The CD4070B and CD40778 provide the Standard No. 13A, “Standard Specifications

system designer with a means for direct for Description of ‘B’ Series CMOS Devices

implementation of the Exclusive-OR and Applications:
Exclusive-NOR functions, respectively. ® Logical comparators ® Adders/subtractors A‘z E
m Parity generators and checkers ®
The CD4070B and CD40778 types are sup- Yo o2 =1
pliedin 14-lead hermetic dual-in-line ceramic Z 8 i0
packages (D and F suffixes), 14-lead dual- F.: "
in-line plastic packages (E suffix), 14-lead 5" tu
ceramic flat packages (K suffix), and inchip Al SO
. z L
form (H suffix). :28% L -EQF
MAXIMUM RATINGS, Absolute-Maximum Values: s2cs - zass RS
DC SUPPLY-VOLTAGE RANGE, (Vp)
{Voltages referenced to Vgg Terminal) e —0.5t0 +20V CD40778
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . . . . . —05t0Vpp+05§V ” .
DC INPUT CURRENT, ANY ONEINPUT . . . . . . . . . . . . . . . o mA Functional Diagram
POWER DISSIPATION PER PACKAGE (Pp):
For Ta ~ —40 to +60°C [PACKAGE TYPEE) . . . . . . 500 mwW
For Ta = +60 to +85°C (PACKAGE TYPE E} . P Derate Lmearly at 12 mW/°C to 2% mw
For Tp = -55 to +100°C (PACKAGE TYPES D, F, K) L. . m
For Ta = +100 to +125°C (PACKAGE TYPES D, F. K} . . Derate Linearly at 12 mW/°C to 200 mW gsggrmﬁg%%%om oNs
DEVICE DISSIPATION PER QUTPUT TRANSISTOR
FOR T4 = FULL PACKAGE-TEMPERATURE RANGE (All Package Types} . . . . . 100 mw For maximum reliability, nominal operating
OPERATING-TEMPERATURE RANGE (TA) ditions should be selected so that opera-
PACKAGE TYPES D, F,K,H . . .. .. . . . . . . . . 5510 +125‘o’c tion is always within the following ranges:
PACKAGE TYPEE . . Ce e e e e e e e —40 1o +85°C — - -
STORAGE TEMPERATURE RANGE (Tstg) .. . . . . . . . . . . . -6510+150°% Characteristic Min. | Max. |Units
LEAD TEMPERATURE (DURING SOLDERING): Supply-Voltage Range
At distance 1/16 £ 1/32 inch {1.569 £0.79 mm) from case for 10smax. . . . . . . . +265°C {For Tp = Full Package-| 3 18] Vv
Temperature Range)
VoD
[ VDD
g g
4
O R T & TRUTH TABLE CD40708
. [P & 1 of 4 Gates
P
Voo (TOP VIEW}
3 » 2 A B J RCS-20498
P joudl 3 3(4,10,1) 0 0 0
> s TERMINAL ASSIGNMENT
weam | Y " 1 0 1 CD4070B
3‘ } 0 1 1 Voo
Vss 1 1 0 "
]
M=GDH
wuts PROTECTED 1=HIGH LEVEL L'%
PROTECT IO NETWORK 0=LOW LEVEL i
J=A®B €
92530092 {TOP VIEW)
9205-24499R2
Fig. 1 — Schematic diagram for CD40708 TERMINAL ASSIGNMENT
(1 of 4 identical gates). €D40778
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CD4070B, CD4077B Types

Voo Vop AMBENT TEMPERATURE (TaTe 26°C)
o] 3
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Fig. 3 — Typical output low (sink }
current characteristics.

AMBIENT TEMPERATURE (Ty)«25°C
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Fig. 2 — Schematic diagram for CD40778 i
(1 of 4 identicaf gates). 1 H
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STATIC ELECTRICAL CHARACTERISTICS

o

OUTPUT LOW (SINK) CURRENT (I,

LIMITS AT INDICATED TEMPERATURES (°C) . ik
CHARAC Values at ~55, +25, +125 Apply to D, F, K, H Pkgs. TH
CONDITIONS Values at —40,+26,+85 Apply to E Pkys. UNITS o N ;
TERISTIC v v v 55 DRAIN-TO-SOURCE VOLTAGE (Vosi—V
(o} IN | VDD
V) | (v)] (v)] ~B5 | —40 | +85 |+125 |Min. | Typ. | Max. Fig. 4 - M’"i'";""h output low (sink)
current characteristics.
Quiescent - 0,5 5 1 1 30 30 - 0.02 1 DRAIN-TO- SOURCE VOLTAGE (Vpgl—V
Device — [640] 10 2 2 60 | 60 ~ o002 1 A - o s
Current — [oi5] 15 | 4 | a [120 20| - Joo2] 4 |* AL RS .
Ipp Max. ~ J070| 20 | 20 | 20 | 600 | 600 | — | 0.04 | 20 el Ay s §
Output Low e g
{Sink) 04 | 05| 5 | 064 {061 | 042 {0.36 | 051 1 — AT ) E
Current, 05 (o100 10) 16 158 [ 11 109 [ 13| 26 — H FHihEr H ; ]
Igg Min. 15 [015] 15 | 42 | 4 28 | 24 | 34 | 68 Rl i T '!°¥ 52 ]
OutputHigh | 46 | 06| 6 | —0.64] 0.61]-0.42] 036|051 —1 - SisstiEsiaics H; HH =3
(Source} 25 [05] 5 -2 [-18]-13]|-115|-16] -32 | — SEAe 3
Current, 95 [010] 10 | —16)-15]|-11]-09]-13] <26 [ — T s
IoH Min. 136 |05 18 | 42 4 [-—28|-24[-34] 68| - E R H 5
4 HH % {
Output Volt- S
age: — 05] 6 0.05 — 0 [0.05 Fig. 5 — Typical output b Sres wescons
. tput high {source)
Low-Level, - 010} 10 0.05 = 0 0.05 current characteristics.
VOL Max. - 0,15 15 0.05 - 0 0.05 v ORAIN-TO-SOURCE VOLTAGE (Vps)—V
Output Volt- os | s vo5 wos | s (PR VewERATORE Ta1<25 T TR PR
age: - , . . - SERRARRAY AAARIARBRE622" 2us' 2 I
High-Level, - 1010] 10 9.95 995 | 10 - HETH m;; sog:c Wm?s_% ' {:H —_ 1;
VoH Min. = Joi5] 15 14.95 95| 15 [ - HEs R Uik
Input Low ]0.6.45 — 5 1.5 ~ - 15 H 3130 gains §
Voltage, 19 - ] 10 3 - - 3 H g
VijL Max. [15,135[ - 15 4 - - 4 v A é
Input High [0546 | — | & 35 35 — — i ik 3
Voltage, 1.9 = 10 7 7 _ _ sz j‘,—:: B § B *L: ii 7 i
Vi Min. [15135] — [ 15 1 11 _ — T ;;H:‘ T § saszeets
Tnput LRI LT
_5 92052432182
Current, - 018 18 0.1 { 0.1 1 1 - t10 $0.1 | pA Fig. 8§ — Minimum output high (source)
Iy Max. current characteristics.
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CD4070B, CD4077B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 259C; Input t,, t; = 20 ns,

Cp = 50 pF, Ry_ = 200 KQ

LOAD CAPACITANCE (€ )— pF
Fig. 8 ~ Typical propagation delay time
asafi

92¢5- 3000

of load

&7-75
11.702-1-905)

. 102 0 254)
T o 753 | 956)

92C5-35101

Dimensions and pad layout for CD4077BH.
Dimensions and pad layout tor
CD4070BH are identical.

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

Grid graduations are in mils (107 inch).

The photographs and dimensions of each CMOS chip
represent & chip when it is part of the wafer. When the
waler is separated into individual chips, the angle of
ge may vary with respect to the chip face for
di chips. The actual dirmensions of the isolated
chip. therefore, may ditler siightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

CONDITIONS ALL TYPES
LIMITS
CHARACTERISTIC Vpo UNITS
v Typ. Max.
] 140 280
Propagation Delay Time; TPHL. tPLH :: 22 :i ns
5 100 200
Transition Time; YTHL. tTLH 10 50 100 ns
15 40 80
Input Capacitance; CIN Any Input 5 7.5 pF
AMGIENT TEMPERATURE (T51+25°C 3 AMBIENT TEMPERATURE [72):25°C % H
|= H + spdaseauss: 2 [L0aD caPacITANCE (€ )eS00F HH :]5
1 Ae¢assansnsse usssansassEne i b u 28asee
_? + HE '; i ruw HHHH
v BiaiehH [f3isssssisassazanisaises =
§ Egg“ ::? wwi“ &iﬂj& wwx-s_;{. g
§ o :
§ RHHHHOL o 3
e v
B i Rl
! 20 40 60 - u” O

X
SUPPLY VOLTAGE (Vppl—V 9208- 300%8

Fig. 8 —~ Typical propagation delay time
as a function of supply voltage.
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INPUTS
Yoo NOTE
\_@_, MEASURE INPUTS
° SEQUENTIALLY,
vss - TO BOTH Vop AND Vg
- CONNECT ALL UNUSED
NPUTS TO EITHER
{ Voo Of Veg
vss

e2¢5-27402

Fig. 11 —Input current test circuit.
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Vss
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Fig. 13 — Quiescent-device-current
test circuit.
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Fig. 7 — Typical transition time as a

fi jon of load capaci

POWER DISSIPATION {Ppi—uW

AMBIENT TEMPERATURE (Ta)e25°C
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@*/%
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Fig. 10 — Typical dynamic power dissipation
as a fi ion of input fr
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Fig. 12 — Input-voitage test circuir.
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Fig. 14 — Dynamic power dissipation
test circuit.
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