HARRIS SEMICOND SECTOR

& HARRIS
CMOS

Quad Exclusive-OR and
Exclusive-NOR Gates

High-Volitage Types (20-Voit Rating)

CD40708 — Quad Exclusive-OR Gate
CD40778 — Quad Exclusive-NOR Gate

8 CD40708 contains four independ-
ent Exclusive-OR gates. The RCA-CD40778
contains four independent Exclusive-NOR
gates.

The CD4070B and CD40778 provide the
system designer with a means for direct
implementation of the Exclusive-OR and
Exclusive-NOR functions, respectively.

The CD40708 and CD40778 types are sup-
pliedin 14-iead hermetic dual-in-line ceramic
packages (D and f suffixes), 14-lead dual-
in-line piastic packages (E suffix), andin
chip form (H suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
OC SUPPLY-VOLTAGE RANGE, (Vop)
Voltages referenced to Vgg Terminal)

INPUT VOLTAGE RANGE.ALLINPUTS ................

DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE {Ppk

ForTa=-850C10+1009C .......c.cvvvinnnnnen,...

ForTp = +100°C to +1259C
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)..........coeeieevinnnnn, 100mwW

OPERATING-TEMPERATURE RANGE (Tp)
STORAGE TEMPERATURE RANGE Tsg)

4Y4E D EE 4302271 0037502 5 BAHAS
T=43-2
CD4070B, CD4077B Types

Features:

® Medium-speed operation—tpH L tPLH =
65 ns {typ.)at Vpp = 10 V, C =50pF

= 100% tested for quiescent current at 20 V AL 3,
® Standardized symmetrical output characteristics ady
. . s D4
# 5-V, 10-V, and 15-V parametric ratings o
® Maximum input current of 1 uA at 18 V s -
over full package-temperature range; 62 "
100 nA at 18 V and 26°C nt [~
® Noise margin (over full package-temperature 1A@8  Wea@n
. x1c@o  LIEQF
range}: voger
1VatVpp=5V Ve sacy raseser

2VatVpp=10V
25Vat VDD= 15V
¥ Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Devicas”

Applications:

® Logical comparators % Adders/subtractors
® Parity generators and checkers
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FUNCTIONAL DIAGRAM
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CD4077B
Functional Diagram

0.5V to +20V
... 0.5Vt Vpp +0.5V

. .Derate Linearity at 12mW/9C to 200mW RECOMMENDED

OPERATING CONDITIONS

For maximum reliability, nominal operating
conditions should be selected so that opera-
tion is always within the following ranges:

LEAD TEMPERATURE (OURING SOLDERING: . Characteristic Min. | Max. |Units
Al distance 1718 £ 1/321inch (1.59 £ 0.79mm} from case for 10S MAX ......eeveevureerniannnnn., +265°C
Supply-Voltage Range
{For T4 = Full Package-] 3 18 | Vv
Temperature Range)
Voo
Voo
8" [Jad
28,9.2) U“" o 5 TRUTH TABLE CD40708
s e 7 1 of 4 Gates
Ve (T0P VIEW)
:Jw ’ by A 8 J s2ce-28498
° 3t4,50,11) 0 0 0
ae TERMINAL ASSIGNMENT
6.8, U 1 0 1 CD4070B
3‘,‘ 0 1 1 A
ss Yss 1 1 0 J'@
weyTs smorecTEo 1= HIGH LEVEL KeeR
PROTECTION SETWORX ]{ 0= LOW LEVEL °
J=A®s8 Yss
Vss 205- 30092 (ToP VIEW)
92C5-24499R2
Fig. 1 — Schematic diagram for CD40708 TERMINAL ASSIGNMENT
(1 of 4 identical gates). CD40778 -
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] Yoo Vss ORAIN-TO-SOURCE VOLTAGE [Vpgi—V
¥ss 1 1 1 22¢t 2a3ina3
. - - - - Fig. 3 ~ Typical output low (sink)
au,‘p-e;sosaqcrwm ? ' 1 f HIGH LEVEL current characteristics.
PRCTEZT ON NETWORK 0= LOW LEVEL
; T JI=A®8 “JANBIENT TEMPERATURE (Talv25°C
vss 92 -30093R! <
Fig. 2 — Schematic diagram for CD40778 —‘~_,
{1 of 4 1dentical gates). k3 Tt
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STATIC ELECTRICAL CHARACTERISTICS E ' diiids
H
R 3 t
CHARAC. CONDITIONS LIMITS AT INDICATED TEMPERATURES (9C) UNITS 0 5 ] [
TERISTIC v v v w35 ORAIN=YO~SOURCE YOLTASE (Vpg)=Y
0o IN|{ VDD azes-zenm
Vi | (v} tv)| -85} 40 | +85 | +125 [Min. | Typ. | Max. Fig. 4 - Mf""":'"; output low fink)
current characteristics.
Quiescent - 0,5 5 025]1025| 75 | 7.5 - 0.01 | 0.25 oRAN-T0-8 n
Device - _1010[ 10| 05 [05 | 15 [ 15 | — [ ooilos ] . et Yo e Yos—y
Current — |05 15 1 1 30 | 30 ~ oo |1 |* e eI SR .
Ipp Max. — J020[ 20| 5 | 5 |50 |150 | — | 002 | 5 o N e 22 = 7 41 Dl
3
Qutput Low T 3
4
{Sink ) 0.4 0.5 5 0.64 | 0.61 | 0.42 {0.36 | 0.51 1 — 74 &
Current, 0.5 0,10} 10 16 |15 1.1 {09 1.3 2.6 — t "3
gL Min. 1.5 0,15 15 4.2 4 28 | 24 3.4 6.8 “ 1l ma T g
Output High 4.6 0.5 5 —0.64]—0.61}-0.42[-0.36[-051] -1 — 3 23 3
{Source) 25 0.5 5 -2 |-18 ] -13[-1.16§ -1.6 | -3.2 - re : 3
Current, 9.5 010 10 | -16]-15]|-11}{-09 |-1.3} -2.6 - L -
IoH Min. 135 [0,15( 5 | -42| -4 |-28|-24 |-34] -6.8 - 1 £
e o
Qutput Volt- 1t |
’ _ | _ 0.05 a2es-anncas
age: 3)-150 150 g g: g 5 85 Fig. 5 — Typical output high (source)
Low-Level, = . - - a current characteristics.
VOL Max. - 0.15 15 0.05 - Y 0.05 v ORAIN-TO-SOURCE YOLTAGE (Vpsg)—!
Qutput Volt- 95 495 5 AUBENT r:upr:nuu.n:-l(s, ;’EOH ‘{’::.'
age: had Q.5 5 - - b jf«:rir”h'”hlguvéfuq{(;r ”s.':v sl
High-Level, - 0,10 10 9.95 9.95 10 — Hi B 7 L
* /s s O
Vo Min. - 0.15| 15 14.95 1495 15 - IR BRI it
{15 11 F H
Input Low 0545 — 5 1.5 — — 1.5 13 g
Voltage. 13 | - [ 10 3 - | - I3 HEE Hilog
ViuMax. [15135] — | 15 4 — - 4]y iz
Input High 0545 | — | 5 35 35 | - | _ 2ol i
Voltage, 1.9 - 10 7 7 — _ 358 I3 2 ;
Viy Min. (18,135} - | 15 11 11 - - : T i £ 5 g
Bl i 5
Input 5 = B
. sz
Current, - 018} 18 | 0.1 0.1 [ +1 1 - |*10 0.1 1 uA Fig. 6 — Minimum output high [soui'c'e}t
Iy Max. current characteristics.
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CD4070B, CD40778B Types - 3 2

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta =25°C; input t. 4 =20 ns, H g i
it
CL=50pF.RL=200KQ . i
4 B
CONDITIONS | ALL TYPES H ]
CHARACTERISTIC Voo LIMITS | units 2 ]
v Typ. | Max. 3 g
5 140 280 g
€
1 65 130 n 2 E
Propagation Delay Time; tPPHL. tPLH 0 3 s g E
15 50 100 &
5 ]00 200 LOAD CAPACITANCE (CLI—”
NC- MY
Transition Time; YTHL 'TLH 10 50 100 ns Fig. 7 — Typical transition time as a
15 40 80 function of load capacitance,
Input Capacitance; Cin Any Input 5 7.5 pF
AMBIENT T 1751025°¢C T { AMBIENT TEMPERATURE (To1e257C 03] AuaIENT TENPERATURE (TA)e25°C
e % : LOA0 CAPACITANCE €y )0 20 pF 4 J_/
1 +H ! T o' >
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2 H Lt 3 . ke w
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% G 10 -~ S
i 3 5 s {5 e LOAD CAPACITAKCE (€| 1450 o7 ==
13 o I; : S JE———r S h
k] |§ g @ O
R = Hept s : T 2>
[ L = : H HHHH S T IR A IT1 ST AT =5
0 12 488} 2 ae8] 2 a6,z 460 Taedl, o =
LOAD CAPAC TANCE (Cy 1— oF a3 - 00 SUPPLY VOLTAGE (Vgg)—V 26s- 30083 1o 1 02 Lot o o=
Fig. 8 — Typical propagation dela time . ) ) ., INPUT FREQUENCY (f)-\Hz 2263-274038;
’ asef nction of load ca, ycirance Fig. 8 = Typical propagatian delay tima Fig. 10 — Typical dynamuc power dissipati
unets ne ) as a function of supply voltage. as a function of input frequency.
Yoo Yoo
INPYLS | weuts | t ) ureurs .
Voo -] NOTE Vin -] -
MEASURE INPUTS b S L/
o @ * SEQUENTIALLY, ° - ™ y,
vss - TO BOTH vpp AND Vg Vi - 2 .
- CONNECT ALL URUSED -] [ o =
FPUTS TO EITHER =
Ypp OR Vgg- ‘ NOTE:
ves Vss Lismpu&gounmmo«
y2e8-2m02 sacs-274 4
N — 3 Fig. 11 —Input current test circuit. Fig. 12 ~ Input-voltage test circuit.
n -0 R —
g TG 102-8 2541 I
§9-77
re (17531 95863 i
92€5-35101
Yoo
" INPYUTS r 300aF  vpp
Dimensions and pad layout for CD4077BH. o l—l
Dimensions and pad layout for vss |ng€,ste} I T T3
CD40708H are identical. o | 2 B L ol
Dimensions in parentneses are in millimeters and are L)I 3 I‘I' ‘L s _1:
derived from the basic inch dimensians ds indicated. e s ol “K -
Grid graduations are in mils {10~3 inch). 1o 9l—4 L
o0) 7 a1
Je-Vss <
Vgs . 92s-1300%
s2¢1- 22000
Fig. 13 — Quigscent-device-current Fig. 14 — Dynamic power dissipation
test circuit, test circuit,
3-185




