MC14070B, MC14077B

CMOS SSI
Quad Exclusive “OR” and “NOR” Gates

The MC14070B quad exclusive OR gate and the MC14077B quad
exclusive NOR gate are constructed with MOS P-channel and
N-channel enhancement mode devices in a single monolithic
structure. These complementary MOS logic gates find primary use
where low power dissipation and/or high noise immunity is desired.

Features

® Supply Voltage Range = 3.0 Vdc to 18 Vdc
e All Outputs Buffered

® Capable of Driving Two Low—Power TTL Loads or One Low—Power

Schottky TTL Load Over the Rated Temperature Range
Double Diode Protection on All Inputs

MC14070B - Replacement for CD4030B and CD4070B Types
MC14077B - Replacement for CD4077B Type

These Devices are Pb—Free and are RoHS Compliant

MAXIMUM RATINGS (Voltages Referenced to Vgg)

Symbol Parameter Value Unit
Vpp DC Supply Voltage Range -0.5t0 +18.0 \'%
Vins Vout | Input or Output Voltage Range -0.5toVpp + 0.5 \'%
(DC or Transient)
lin, lout Input or Output Current +10 mA
(DC or Transient) per Pin
Pp Power Dissipation, per Package 500 mwW
(Note 1)
Ta Ambient Temperature Range -55t0 +125 °C
Tstg Storage Temperature Range -651to +150 °C
TL Lead Temperature 260 °C
(8-Second Soldering)

Stresses exceeding Maximum Ratings may damage the device. Maximum
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.
1. Temperature Derating:

Plastic “P and D/DW” Packages: — 7.0 mW/°C From 65°C To 125°C

This device contains protection circuitry to guard against damage due to high
static voltages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this
high—-impedance circuit. For proper operation, Vi, and Vqt should be constrained
to the range Vgg =< (Vi or Vout) < Vpp.

Unused inputs must always be tied to an appropriate logic voltage level
(e.g., either Vgg or Vpp). Unused outputs must be left open.
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G = Pb-Free Package

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 3 of this data sheet.
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MC14070B, MC14077B

PIN ASSIGNMENT

IN1o[] 10 14 [ vpp
IN2, [ 2 13 [1IN2p
oUTA ] 3 12[0IN1p
ouTg [ 4 11 [1 OUTp
IN1g [] 5 10 {1 OUT¢
IN2g [] 6 91 IN2g
Vgs [ 7 81 IN1g
MC14070B MC14077B
QUAD Exclusive OR QUAD Exclusive NOR
Gate Gate
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Vpp =PIN 14
Vss=PIN7
(BOTH DEVICES)

20 ns —»

/— Vb

— Vss

1/t
50% DUTY CYCLE

*Inverted output on MC14077B only.

Figure 1. Power Dissipation Test Circuit and Waveform

Vb

F—ZO ns

90%
GENERATOR 10%
CL tPHL tpLH
:l: b 90% B
— - OUTPUT 50%
- 10%
trpL —> 4 T

*Inverted output on MC14077B only.
#Connect unused input to Vpp for MC14070B, to Vsg for MC14077B.

Figure 2. Switching Time Test Circuit and Waveforms
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MC14070B, MC14077B

ORDERING INFORMATION

Device Package Shippingt
MC14070BCPG (';’,E'_'T;r;:) 500 Units / Rail
MC14070BDG (SPCb)'_CF;; :) 55 Units / Rail
MC14070BDR2G (Spg'_CF;; :) 2500 / Tape & Reel
MC14070BFELG S((F)’tIJElIAzfe_;)4 2000/ Tape & Reel
MC14077BCPG (';’,E'_'T;r;:) 500 Units / Rail
14077806 (%g'_?:;; :) 55 Units / Rail
MC14077BDR2G (ISDCb)I—%;;g) 2500 / Tape & Reel
C140T7BRELG S(SEAFf;;)“ 2000 / Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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MC14070B, MC14077B

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgs)

-55°C 25°C 125°C
Characteristic Symbol | v Min Max Min Typ Max Min Max | Unit
Vdc (Note 2)
Output Voltage “0” Level VoL 5.0 - 0.05 - 0 0.05 - 0.05 Vdc
Vin= Vppor0 10 - 0.05 - 0 0.05 - 0.05
15 - 0.05 - 0 0.05 - 0.05
“1” Level VoH 5.0 4.95 - 4.95 5.0 - 4.95 - Vdc
Vin =0 or Vpp 10 9.95 - 9.95 10 - 9.95 -
15 14.95 - 14.95 15 - 14.95 -
Input Voltage “0” Level ViL Vdc
(Vo =4.50r 0.5 Vdc) 5.0 - 1.5 - 2.25 1.5 - 1.5
(Vo =9.00r 1.0 Vdc) 10 - 3.0 - 4.50 3.0 - 3.0
(Vo =13.5 0r 1.5 Vdc) 15 - 4.0 - 6.75 4.0 - 4.0
“1” Level A Vdc
(Vo =0.50r 4.5 Vdc) 5.0 3.5 - 35 2.75 - 35 -
(Vo =1.00r9.0 Vdc) 10 7.0 - 7.0 5.50 - 7.0 -
(Vo =1.50r 13.5 Vdc) 15 1 - 1 8.25 - 11 -
Output Drive Current loH mAdc
(Vou = 2.5 Vdo) Source 50 | -3.0 - -24 —42 - -1.7 -
(Von = 4.6 Vdc) 5.0 | -0.64 - —-0.51 —-0.88 - —-0.36 -
(Von = 9.5 Vdc) 10 -1.6 - -1.3 —-2.25 - -0.9 -
(Von = 13.5 Vdc) 15 | —4.2 - —-3.4 -88 - -24 -
(VoL = 0.4 Vdc) Sink loL 5.0 0.64 - 0.51 0.88 - 0.36 - mAdc
(VoL = 0.5 Vdc) 10 1.6 - 1.3 2.25 - 0.9 -
(VoL = 1.5 Vdc) 15 4.2 - 3.4 8.8 - 2.4 -
Input Current lin 15 - 0.1 - +0.00001 0.1 - +1.0 uAdc
Input Capacitance Cin - - — - 5.0 75 - - pF
(Vin=0)
Quiescent Current Ibp 5.0 - 0.25 - 0.0005 0.25 - 7.5 uAdc
(Per Package) 10 - 0.5 - 0.0010 0.5 - 15
15 - 1.0 - 0.0015 1.0 - 30
Total Supply Current (Notes 3 & 4) It 5.0 It = (0.3 uA/kHz) f + Ipp uAdc
(Dynamic plus Quiescent, 10 It = (0.6 uA/kHz) f + Ipp
Per Package) 15 It = (0.9 uA/kHz) f + Ipp
(CL = 50 pF on all outputs, all
buffers switching)
Output Rise and Fall Times (Note 3) tTLH, ns
(CL =50 pF) trHL
tTLH, trHL = (1.35 ns/pF) C + 33 ns 5.0 - - - 100 200 - -
tTLH, ttHL = (0.60 ns/pF) CL+20ns 10 - - - 50 100 - -
tTLH, ttHL = (0.40 ns/pF) CL + 20 ns 15 - - - 40 80 - -
Propagation Delay Times (Note 3) tpLH, ns
(CL =50 pF) tpHL
tpLH, tpHL = (0.90 ns/pF) C + 130ns 5.0 - - - 175 350 - -
tpLH, tPHL = (0.36 ns/pF) C + 57 ns 10 - - - 75 150 - -
tpLH, tpHL = (0.26 ns/pF) CL + 37 ns 15 - - - 55 110 - -

2. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.
3. The formulas given are for the typical characteristics only at 25°C.
4. To calculate total supply current at loads other than 50 pF:

IT(Cy) = I1(50 pF) + (C — 50) Vik

where: It is in uH (per package), C in pF, V = (Vpp — Vgs) in volts, fin kHz is input frequency, and k = 0.002.
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MC14070B, MC14077B

PACKAGE DIMENSIONS

PDIP-14
CASE 646-06
ISSUE P
NOTES:
.J'l' .J'L' .J'l' .J'L' .J'L' .J'L' .J'L' 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
14 8 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN
B FORMED PARALLEL.

O ¢ 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.

1 7 5. ROUNDED CORNERS OPTIONAL.
| INCHES MILLIMETERS
I A DIM| MIN MAX MIN MAX

0.715 | 0.770 | 18.16 | 19.56
0.240 | 0.260 6.10 6.60
0.145 | 0.185 3.69 4.69
0.015 | 0.021 0.38 0.53
0.040 | 0.070 1.02 1.78

X
N i (o] 0.100 BSC 2.54 BSC
¥ 0.052 [ 0.095 | 1.32 | 2.41
T- — A 0.008 [ 0.015 | 0.20 | 0.38
| | \ 0115 [ 0135 | 292 | 3.43
SEATING — 0290 | 0310 | 7.37 | 7.87

— | 10°] —— 1] 10°
0015 | 0039 | 038 | 1.01

Z=r| XD MOO|W>

PLANE _JL_ -—K J—fle
—>H G D1aPL M
& 0.13(0.005) | @ |
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MC14070B, MC14077B

PACKAGE DIMENSIONS

SOIC-14 NB
CASE 751A-03
ISSUE K

b_@ NOTES:

B] ASME Y14.5M, 1994.
8

E

1. DIMENSIONING AND TOLERANCING PER
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b DOES NOT INCLUDE DAMBAR
A3 PROTRUSION. ALLOWABLE PROTRUSION
SHALL BE 0.13 TOTAL IN EXCESS OF AT

Yl HAHAAA

i
H - } -
V]

_L MAXIMUM MATERIAL CONDITION.
4. DIMENSIONS D AND E DO NOT INCLUDE
* MOLD PROTRUSIONS.
—»‘ L

5. MAXIMUM MOLD PROTRUSION 0.15 PER

O

SIDE.
DETAIL A
HHf HH- MILLIMETERS| _INCHES
13xb DIM[_MIN_| MAX | MIN | MAX
025@ B® A | 1.35 | 1.75 [0.054 [0.068
|€B|025®|C|A®|B©| A1 ] 0.10 | 025 [0.004 [0.010
A3 | 019 | 025 [0.008 [0.010
DETAIL A b | 035 | 0.49 [0.014 [0019
A I‘— D | 855 | 8.75 [0337 |0.344
X45 E | 380 [ 4.00 [0.150 [0.157
[ ] _L e 1.27 BSC 0.050 BSC
Eﬁ;ﬁﬁ]ﬁﬁﬁj / H | 580 | 6.20 [0.226 [0.04a
K N> h | 025 | 0.50 [0.010 [0.019
I‘_@ A1 M L [ 040 [ 1.25 [0.016 [0.049
SEATING m| o°l 7°] o°] 7°
PLANE
SOLDERING FOOTPRINT*
6.50 .
|<—>—1_18
1
|
1.27
PITCH

14X
0.58

Joduoon |
DDE]DDDD

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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MC14070B, MC14077B

PACKAGE DIMENSIONS

SOEIAJ-14
CASE 965-01
ISSUE B

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSIONS D AND E DO NOT INCLUDE MOLD
FLASH OR PROTRUSIONS AND ARE MEASURED
* AT THE PARTING LINE. MOLD FLASH OR
Q PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
1 PER SIDE.

(XN

RTTTTTE e

~

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

M o
5. THE LEAD WIDTH DIMENSION (b) DOES NOT
A — INCLUDE DAMBAR PROTRUSION. ALLOWABLE
} —>| L |<—

1
@ | | | | | | DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
1 7 TOTAL IN EXCESS OF THE LEAD WIDTH
- DIMENSION AT MAXIMUM MATERIAL CONDITION.
2z

DETAIL P DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
D BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 (0.018).

MILLIMETERS INCHES
E’_.I |‘_ A VIEWP )._.\ | DIM| MIN MAX MIN | MAX
/
{

e 2.05 --- | 0.081
0.05 0.20 | 0.002 | 0.008
0.35 0.50 | 0.014 | 0.020
0.10 0.20 | 0.004 | 0.008
9.90 | 1050 | 0.390 | 0.413
5.10 545 | 0201 | 0215
1.27 BSC 0.050 BSC
7.40 820 | 0.291 | 0.323
0.50 0.85 | 0.020 | 0.033
1.10 1.50 | 0.043 | 0.059
0° | 10° 0° ] 10°
0.70 0.90 | 0.028 | 0.035
— 1.42 --- | 0.056

b
(@] 0130009®] [ 0100004

N|O= I |- T le [mlole o] 2=

ON Semiconductor and J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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