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DESCRIPTION

TV Pattern'Generator comsist of Test.. Signal in Black and White. Each
circuit Fufftion as A Demonstrat in Monitor, Signal in or out Sound
1 KHz, And Lots More. ‘

Out puts of ecircuit are connected directly to the rf out of the
Tuner (CH 3 ) or connection directly with Video signal to output.
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M()TOROLA

MC14049UB
MC14050B

will not affect circuit operation,
High Source and Sink Currents
High-to-Low Level Converter

L

HEX BUFFERS

Quiescent Current = 2.0 nA/package typical @ 5 Ve
Supply Voltage Range = 3.0 Vde to 18 Vde
Meets JEDEC UB Specifications—MC14049U8
Meets JEDEC B Specification—MC140508

The MC14049UB hex inverter/butier and MC 140508 noninverting
hex buffer are constructed with MOS P-channe! and N-channel
enhancement mode devices in a single monolithic structure. These
complementary MOS devices find primary use where low power
dissipation and/or high noise immunity is desired. These devices
provide logic-level conversion using only one supply voltage, Ve,
The input- signal high level (V1) can exceed the Ve supply voltage
for logic-level conversions. Two TTL/DTL Loads can be driven when
the devices are used as CMOS-to-TTL/DTL converters {Vcc=5.0V,
VoL < 0.4 V. 1oL 2 3.2 mA). Note that pin 16 is not connected
internally on these devices; consequently connections to this terminal

CMOS sSI

1
{LOWPOWER COMPLEMENTARY MOS)

HEX BUFFERS

inverting — MC14049UB
Noninverting ~ MC140508

MAXIMUM RATINGS (Voltages referenced o Vgs. Pin €)

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

ORDERING INFORMATION

MCiaxXxxus Suftix Denotes
Ceramic Package

MClaxxxp
L
P Piastic Package

A Exiended Opersting
- rerature Range
C ¢ ain. Cperating
Tempersture Range

Rating Symbo! Value Unit
OC Supply Voltage Voo ~0.5 10 418 Vdc
input Voliage, All Inputs Vin —0.5 10 +18 Vde
OC Current Drain per Input Pin t 10 mAdc
DC Current Drain per Output Pin ' 45 mAde
Operating Temperature Range -- AL Device TA -55 10 4125 “C
CL/CP Device —40 to 485
Storage Temperature Range Tng ~65 10 4150 [
CIRCUIT SCHEMATIC
{1/6 OF CIRCUIT SHOWN]
MC14049uB MC140508
Vee
o cCc
JL R
JL O A
3 r 2 x
ZE x :] q

LOGIC DIAGRAMS

MC14040uU8 MC140508

NC = Pin 13, 16
Vgs ™ Pin 8
Vee = Pin b

NC = Pin 13, 16
Vgg " Fin8
Vee = Pin




MC14049UB e MC140508B

ELECTRICAL CHARACTERISTICS

(Cy_ 50 pF on all outputs, all bullers switching)

Voo Trow” 25°C Thigh*
Charncteristic Symbol| Vdc Min Max Min Typ Max Min Max Unit
Cutput Voltage “0" Level Vou 5.0 - 005 - [s] 0.05 - 0.05 Vde
Vin*Vppor0 10 - |oos} -~ 0 005 | - | 008
15 - 005 - 0 0.05 - 0.05
' 1" Level Vor 50 495 - 4.95 5.0 - 495 - Vdc
10 8.95 - 895 10 - 8.95 -
15 {149s| - |1495| 18 - |ags| -
Input Voltage *MC14043UB 0" Level Ve Vde
Vo = 4.5 Vde) 5.0 - 10 - 225 1.0 - 1.0
-ivp = 9.0 Vde) l 10 - 20 - 4.50 2.0 - 20
(Vg = 135 Vdc) 15 - 25 = 6.75 25 - 2.5
“1" Level Viy Vde
Vg = 0.5 Vdel 50 | 40 | - | 40| 238 - a0 | -
{vg = 1.0 Vdc) 10 8.0 - 8.0 8.60 - 8.0 -
(vp = 1.5 Vdc) 15 1126 | ~ | 125| 825 - 125 -
Input Voltage *MC140508 *'0" Level VL Ve
(Vvo=05 vde) 5.0 - 15 - 2.25 1.5 - 1.5
(Vg = 1.0 Vacl i 10 - 30 - 4.50 3.0 - 3.0
tvg=1.5 Vdc) 15 - 4.0 - 6.75 4.0 — 4.0
"1 Levell Vin Vvde
(Vg » 4.5 vdc) 50 | 38 e 35 2.75 - 35 -
{Vg * 9.0 Vde) 10 70 - 7.0 5.50 -— 7.0 -
{vp= 135 Vdc) 15 11 - 11 8.25 - u -
Quipui Drive Current (AL Device) fost mAdc
(Vo = 2.5 Vdc) Source 50 | -16 - |-125 -25 - -08 -
(Vo = 9.5 Vdc) l‘ 10 -1.6 =4 -13 -25 - -09 -
{Vowu = 135 Vdcl 15 -4.7 - -3.75 -10 —~ -2.7 -
Vg = 04 Vdc} Sink ov 5D 3.75 - 3.2 6.0 - 2.2 - mAde
Vo = 0.5 Vdc) 10 10 - 8.0 16 c 56| -~
(VoL » 1.6 Vdc) 15 30 - 24 40 — 17.0 -
Qutput Drive Crrrent {CL/CP Device) mAdc
{(VoH = 2.5 vac) Source 50 | -15 - | -v25) -25 - -10 -
{VoH * 9.5 vdc} 10 ~15 i ~1.25 -25 - -1.0 -
(Vou = 13,6 Vde) 15 -4.5 - -3.75 -10 - -30 -
{Vpy = 0.4 Vdc) Sink foL 50 36 - 32 6.0 - 28 - mAde
(Vor = 0.5 Vde) fo { 96 - 8.0 16 - 6.6 -
(Voo ® 1.6 Vdcl 15 28 ~ 24 40 - 19 -
Input Curremt [AL Device) Yin 15 - 10.1 - +0.00001f :0.1 - 110 | pAde
Input Current {CL/CP Device) tin 18 - $0.3 - |+0.,0000%] :0.3 - 1,0 { pAde
fnput Capacitance Cin - - - - 10 ‘20 - - pf
(Vin* 01
Quiescent Current (AL Device) Ipp 5.0 - 10 - 0.002 10 - 30 uhde
{Per Packape) 10 - 20 - 0.004 2.0 - 60
N 15 - 40 - 0.006 4.0 - 120
Quiescent Current (CLICP Device) ipp 5.0 - 4.0 - .002 40 - 30 »nhde
{Pet Package} 10 - 8.0 - 0.004 8.0 - 60
15 - 16 - 0.006 16 - 120
Toral Supply Current**t It 5.0 by = (1B pA/KHI 4 Ipp pAde
IDynamic plus Qulescent, Per Package) - 10 11 = (35 pA/kH2I 4 Ipg
15 7 = (5.3 uANHZI 4 Ipp

*Tiow = 55°C for AL Device, -40°C for CL/CP Device.

Thigh * * 125°C lor AL Device, 4+85°C for CL/CP Device.

1To Calculate toral supply current @t loads other than 50 pF:

17t} = 1750 pF} + 6 X 10-3(C_ - 50) Vpp!

whete: by is in A (per package}, Cyin pF, Vpp in Vde, and f in

Mz is input frequency.

**The formulas given are for the typical characteristics only

81 25°C.

=Noise immunity specitied for worst-case input combination
B Suffix Noise Margin for bath “1°° and 0"’ level =

1.0 Vde min @ Vpp = 5.0 Vdc-
2.0 Vde min® Vpp = 10 Vde
25 Vdc min @ Vpp = 16 Vdc

UB Suftis Noise Margin for both "*1' and 0" level =

05 Vde min ® Vpp = 5.0 Vdc
1.0 Vdc min ® Vo = 10 Vde
1.0 Veic min ® Vp = 15 Vde




MC14049UB ® MC14050B

FIGURE 2 - TYPICAL OUTPUT SOURCE CHARACTERISTICS

1o+ OUTPUT SOURCE CURRENT {mAde)

40
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Vgs e 5.0vVee [ 17
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e 4
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Vs = 10 Ve
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4
-10 80 -6.0 40 -20 ]
Vps DRAIN TO-SOURCE VOLTAGE (Vdc)
FIGURE 4 — AMBIENT TEMPERATURE
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Ta. AMBIENT TEMPERATURE (°C)

This davice contains circuitry to protect
the inputs sgainst damage due to high sistic
volteges or electric fields: however, it is
advised , that normal precautions be taken
to svoid application of any voltage higher
than maximum rated voltages to this high
impedance circuit, For proper operstion it
is recommended that Vi, and Vg be
constrained to the range Vgg < (Vi, or
Vout < Vop.

Unused inputs must always be tied to an
sppropriate logic voltage level (eg., either

Vsgs or Vpp!.

FIGURE 3 — TYPICAL OUTPUT SINK CHARACTERISTICS

Cannon: Max Pachage disstpation
— o — musi be obseeved.—
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MC14045UB {Vee Vee MC140508
1 .
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£ 1 o] d ] A+
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«Vps DRAIN TO SOURCE VOLTAGE (Vo)

FIGURE 6§ — SWITCHING TIME TEST CIRCUIT

AND WAVEFORMS

I"cr
o1
f *
Pulse - °
stor - o Vc\ﬂ
. "_S,n il /i
80 Vss I CL
20 ns — —" F— 20 ns
tnput To% Y Voo
50%
A—10% k Vgs
PHL — - PLH
90% = Vou
Ourtput 50%
MC14049UB 10% v
F—trut [ g O
PLH 1 oL
Vou
Cutput
MC140508

# Invert on MC14049UB only



MC14049UB ® MC140508

~

SWITCHING CHARACTERISTICS® (C =~ 50pF, Tp = 25°C)

Voo
Characteristic Symboat Vde Min Typ Max Unit
MC14049UB
QOutput Rise Time TTLH nsg
ITLH = (0.8 ns/pF) C 4+ 60 ns 50 - 100 160
TTLH « (0.3 ns/pF) C 4 35 ns 10 - 50 100
ITLH = {0.27 ns/pF) C.L +26.5ns 15 - 40 GO
Output Fall Time TTHL ns
THL = (0.3 ns/pF) C '+ 25 ns 5.0 - 40 GO
tTHL = (0,12 ng/pF) C + 14 ns 10 - 20 40
tTHL = (0.1 ns/pFI C L+ 10 ns 15 - 5 ao .
Propagation Delay Time LK ns
tpiH = (0.38 ns/pFI C + 61 ns 5.0 - 80 120
tpH = {0.20 ns/pF} Cy_+ 30 ns 10 - 40 65
LK * (0.1 ns/pF) C_+ 24.5 ns 15 - 30 50
Propagation Delay Time PHL ns
ol = (0.38 ns/pFICp + 11 ns 5.0 - 30 60
tpyL = {012 ns/pF) Cf + D ns 10 - 15 30
tpi ~ (0.11 ns/pF) Cy + 4.6 ns 18 - 10 20
MC140508
Output Rise Time ITLH ns
ITLH = {0.7 ns/pF) C_+ 65 ns 5.0 - 100 160
TLH = (0.25 ns/pF) C 4 375 ns 10 - 50 860
tTLH = (0.2 ns/pF) C) + I0 ns 15 - 40 60
Quiput Fall Time i ITHL ns
tTHL = {0.2 ns/pF) C + 30 ns 6.0 - 40 60
tTHL = (0.06 ns/pF) Cy_ +17 ns 10 - 20 40
tTHL = (0.04 ns/pF} Ci_+ 13 ns 15 - 15 30
Propagation Delay Time 1PPLH ns
tpir = {033 ns/pF} Cy + 635 ns 5.0 - 80 140
tpLH = (0,19 ns/pF] Cy + 305 ns 10 - 40 80‘
tpLH = {0.06 ns/pF Cy 4+ 27 ms 15 - 30 60
Propagation Delay Time PHL ]
tpHL = (0.2 ns/pF) C L4+ 30 ns 5.0 - 40 80
tppi » 101 ns/pF) C + 16 ns 10 - 20 40 .
tppt, = (0.05 ns/pF) Cp + 12,5 ns 16 - 15 30
*The formuls given Ts Tor the typical characieristics only,
FIGURE 1 ~ TYPICAL VOLTAGE TRANSFER CHARACTERISTICS versus TEMPERATURE .
MC14049UB MC140508
ITTT .
T | veer v . Vg = 15 Ve
g 15 £t : g 16
ow “w
It} S -
£ \\*\ = 11250C 31| -(f
S
2 | vec rovee [~ g ™~ Veg = 10 Ve
2w ot - 5500 2w
2 N=uil®s g \
=4 A./ =9 f ~
3 A 3 ™~
H . veg = SVt » T~ \asoc >§ . N \ Vee = § Vit
> . .
\ 4 L ,/‘/ \w\
4 41 \ 1y - -s50¢
! K
5 ) 18 8 5 10 15 "

Ve INPUT VOLTAGE (Véc)

Vin INPUT VDLTAGE (Vdc)
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MC140408

12-BIT BINARY COUNTER

The MC14040B 12-stage binary counter is constructed with MOS
P-channel and N-channel enhancement mode devices in a single mono-
lithic structure. This part is designed with an input wave shaping
circuit and 12 stages of ripple-corry binary counter. The device
advances the count on the negative-going edge of the clock pulse.
Applications include time delay circuits, counter controls, and {re-
quency-driving circuits,

Fully Static Operation

Quiescent Current = | 5,0 nA/package typical @ 5 Vde
Noise immunity = 45% of VDD typicat

Diode Protection on All inputs

Supply Voltage Range = 3.0 Vdc 1018 Vdc

Low Input Capacitance = 5.0 pF typical

Capable of Driving Two Low-Power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated
Temperature Range.

Common Reset Line
13 MHz Typical Counting Rate @ Vpp = 15 V
Pin-for-Pin Replacement for CD40408

CMOS msI

{LOW-POWER COMPLEMENTARY MOS)

12:BIT BINARY COUNTER

MAXIMUM RATINGS (Voltages referenced 10 Vss)

L SUFFIX
CERAMIC PACKAGE

CASE 620

P SUFFIX
PLASTIC PACKAGE

CASE 648

ORDERING INFORMATION

MC14axXX8

E -
h 3
A

[

Suffix Denotes

Ceramic Package
Flastic Package

E vtended Oparsting
Tempersture Range
Limited Opecating
Tempersture Range

TRUTH TABLE

Rating Symbol Vatue Unit
DC Supply Valiage Voo -0.510 +18 Vde CLOCK | RESEY | OUTPUT STATE
Input Voliage,-All Inputs Vin -0.510 Vpp + 0.5 Vdc o g (] No Change
o i Pi ] 1 A 0 Advance 10 newt
C Current Drain per Pin [+] mAdc —~ ate
Operating Temperature Range ~ AL Device Ta -55to 4125 oc X ] All Outputs are low
CL/CP Device 40 10 +85
)
Storage Temperature Range Tsig -65 to +150 £¢ X~ Don’t Care .
LOGIC DIAGRAM
a1 a2 o3 ato a1l Q12
9 7 6 14 15 j 1
Clock 10 . l ’ I I
e 4¢ @ c 2 c o === c o c a c a
¢ & G—¢ Of—--—¢ Gf—dc &}—c
R R A [ R
~o L 1] I T
Reset -
) 1" L
O4<FinS OQ7=Pina Vop - Pin 16
Q5+Pin3 08~ Pin13 Vee = Pin 8
Q6=Pin2 Q9=Pin12 ss




MC14040B .

ELECTRICAL CHARACTERISTICS

Vpo Tiow" 25°C Thig_h'
Characteristic Symbol Vde Min Max Min Typ Max Min Max Unit
Output Voltage 0" Level VoL 5.0 - 0.05 - 0 0.05 - 0.05 Vde
Vin~ Vppor® 10 - 0.05 - 0 0.05 - 0.05
15 - 0.05 - 0 0.05 - 0.05
17 Level Vou 50 495 - 4,95 5.0 - 405 - Vdc
Vin ~ 00r Vpp 10 9.95 - 8.95 10 - 8.95 -
) 15 14.95 - 14.95 15 - 14.95 -
tnpul Voltage# 0" Level Vit Vde
(Vg » 4.5 0r 0.5 Vdcl 5.0 - 15 - 2.25% 15 - 15
Vg » 8.0 or 1.0 Vdcl 10 - 3.0 - 4.50 3.0 - 3.0
Vg = 13.5 or 1.5 Vdc] 15 - 4.0 - 6.75 4.0 - 4.0
VI Level ViH :
Vg = 0.5 or 4.5 Vde! 5.0 s - 35 2.75 - as - Vde
Vg * 1.0 or 9.0 Vdc) 10 7.0 —~ 7.0 5.50 - 7.0 -
Vo = 1.5 0r 13,56 Vdc) 15 1.0 7 11.0 8.25 - 11.0 -
Output Drive Curreat (AL Device) 10H mAdoe
(VoH = 2.5 Vdr) Source 5.0 -1.2 - -1.0 -7 - -0.7 -
(VoM = 4.6 Vdcél 5.0 -0.25 - -0.2 -0.36 - ~0.14 -
{VoH = 9.5 Vdrl 10° ~062 - -0.5 -0.9 - -0.35 -
{VoH = 13.5 Vdc) 15 ~1.8 - -1.5 -3.5 - -1.1 -
(Vo = 0.4 Vdc) Sink lot 5.0 0.64 - 0.51 0.88 - 0.36 - mAde
{Vor = 0.5 Vde) 10 18 = 1.3 2.28% - 08 -
(Voy = 1.5 Vde) 15 42 - 3.4 8.8 - 24 -
Qutput Drive Current {CL/CP Device) Lo+ mAdc
{VoH = 2.6 Voc) Source 5.0 -1.0 = -0.8 -1.7 - -0.6 -
{(VOH = 4.6 Vdc} 5.0 -0.2 - -0 16 ~-0.36 - -0.12 -
(VoH = 9.5 Vdd) 10 -0.8 - -0.4 -09 - -0.3 -
Vo = 135 Vdc) 15 -1.4 - -1.2 | -35 > -1.0 -
tVgL = 0.4 Vdc) Sink oL 5.0 052 - 0.44 0.88 - 0.36 - mAdc
{VoL = 0.5 Vde) 10 1.3 - 1.1 2.25 - 09 -
(VoL = 1.5 Vdc} 15 36 - 3.0 8.8 - 24 -
Input Current (AL Device) lin 15 - 10.1 - £0.0000% 1 10,1 - $10 mAdc
Input Current {CL/CP Device) 15 - £03 - 10.000011 02 -} +10 pAde
Input Capacitance Cin - - - - 5.0 7.5 - - nF
Vin =0}
QOurescent Cusrent {AL Device} 1pD 50 - 50 - 0.005 5.0 - 150 uAde
{Per Package) 10 = 10 - 0.010 10 - 300
15 = 20 - 0.015 20 - 600
Quigscent Cyrrant {CL/CP Dovice) Ipod 6.0 - 20 - 0.008 20 - 180 nAde
{Pgr Package) 10 = 40 -y 0.010 40 i 300
15 - 80 = 0.016 80 - 800
Teanl Supply Current** I 6.0 I7 ={0.42 yA/kH2ZI 1 ¢ 1pp pAtic
{Dynamic ptus Quiescent, 10 11 ={0.85 sA/kHzI 1 2 Ipp
Per Pachagal 15 It =(1.43 pA/KHzI L IDD
{CL = 50 pF on all outputs, alt
bulfers swilching)

*Tiow * ~55°C tor AL Device, ~40°C for CL/CP Device.
Thigh = *125°C for AL Device, +85°C tor CL/CP Device,
=Noise immunity specifled for worst-case inpul combanation,
Noise Margin for both 1" and 0" levet = 1.0 Vdc min @ Vpp - .0 Vdc
2.0 Vde min @ Vpnp =~ 10 Vde
2.5 Vdemin @ Vpp * 15 Vde
1To caleulate 101a) supply current 3t loads other than 50 pF:
1{CL) - 17150 pF1 4 1 x 10°3 {Cy -50) Vpp!
where: I is in wA (per package}, Cy impF, Vpp in Vdc, and fin kHz is

input frequency, . o
**The lormulas given are for the typical chasacieristics only at 25°C.

This device contains citcuitry to protsct
the inputs against damaga due 10 high static
voltages or electric fietds: however, it s
sdvised that normal precautions be taken
to avoid spplication of any voltage higher
than maximum rated voltages to this high
impedance circult. For proper operation it
is recommended thet Vi, end Vg, be
constrained 10 the renge Vgg < {Vi, or
Vout) € Vpp-

Unused inputs must slways be tied ta an
appropriste logic voliage level (e.q., either
Vgg or Vpp!.




MC14040B

SWITCHING CHARACTERISTICS®

(Cy » 50 pF, Tp = 25°C)

Characteristic Symbot \(,3? Min Typ Max Unit
Output Rise Time tTLH ns
tTLH = (3.0ns/pF)C +30 s 5.0 - 180 360
tTLH = (1.5 ns/pF) C L+ 15 ns 10 - 90 180
1 H = (1.1 ns/pFI C+ 10 ns 15 - 65 130
Output Fell Time THL i ns
gL = (1.5 ns/pFIC + 25 ns 5.0 - 100 200
trHL = 10.75 ns/pF) C_ 4 125 s 10 - 60 100
t1HL = {0.55 ns/pF] C L+ 9.5 ns 15 - 40 80
Propagation Delay Time tPLH, ns
UL, PLH = (1.7 ns/oF} €+ 315 s tPHL 5.0 - 400 800
tpyL, WLH = (0.66 ns/pF) CL 4 137 ns 10 = 170 340
tpHL, tPLH = (0.5 ns/pF) Cy 4+ 95 ns 15 - 120 240
Clock to Q12 ns
PHL, PLH = 1.7 ns/pF) C + 2415 ns 5.0 - 2.5 6.0
tpHt, tPLH = (0.66 ns/pF) Cy + 867 ns 10 - 0.9 1.8
tpHL, PLH = (0.5 ns/pF) C|_+ 475 nd 15 - 05 14
Propagation Delay Time tPHL ns
Aeset to Qp
tpH = (1.7 ns/oF) C + 485 ns 5.0 - 570 1620
tpiqg = (0.66 ns/pF} C L+ 182 ns 10 - 215 €00
tpHy * (0.5 ns/pF) Cy + 145ns 15 - 170 450
Clock Puise Width tWH 50 385 140 = ns
10 150 55 -
. 15 115 as -
Clock Pulse Frequency fel 50 - 35 15 MHz
10 - 9.0 35
15 — 13 4.5
Clock Rise and Fall Time TTLH, tTTHL 5.0 ns
! 10 No Limit
3 — ‘5 —
Reset Pulse Width W 50 300 KR - ny
10 360 120 -
15 270 80 -

The formuls given is for the typical characteristics only.

FIGURE 1 — POWER DISSIPATION TEST

CIRCUIT AND WAVEFORM

o VDD

500 pf 7

0.01 pF

I Ceramic

Puls
Generstor c o
Q2
Q |

I“‘?O ns ——1 b= 20 03
—_— PO% Voo
Clock S0%
10% X ves

50% Outy Cycle

FIGURE 2 — SWITCHING TIME TEST
CIRCUIT AND WAVEFORMS

Pulse 0—0 s
Generator > g . l

Clock




MC140408B

FIGURE 3 — TIMING DIAGRAM
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APPLICA MONS INFORMATION

TIME-BASE GENERATOR

A 60 Hz sinewave obtained through a 1.0 Megohm
resistor connected directly to a standard 120 Vac power
line is applied to the clock input of the MC140405. By
selecting outputs Q5, Q10, O11, and Q12 division by

Voo

1.0M MC 140408

I

3600 is accomplished. The MC140128B decodes the counter
outputs, produces a single output pulse, and resets the
binary counter. The resulting output frequency is 1.0
pulse/minute,

1

A~ ¢ 08 f-—O0— ‘I 1.0 Pulse/Minute
Output N

20 pF
120 Vae >20p I
80 Mz L

J

Qop—O—

172 1 1/2
an ::FMcumza MC 140128,
R a2

PO

Circuit disprame uillizing Mororole produc s ate incluuded as » means
ol livtvating typleal semicanducior spplications; consequantly,
complete informatlon sutficient for construction purposes it not
necessarity given, The Information has bean cerefully checked and

Is betisved 10 ba sntirely talisble, However, no responsibiilty s
asnsumed for Insccuracing, Furthermore, tuch Informatian does not
€onvey 10 the purchaser of the semiconductor devices descrived sny
ticense under the petent rights of Motorola Inc. or others,
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UB-SUFFIX SERIES CMOS GATES

The UB Series logic gates are constructed with P and N channet
enhancement mode devices in a single monolithic structure {Com-
plementary MOS). Their primary use is where low power dissipation
and/or high noise immunity is desired. The UB set of CMOS gates
are inverting non-buffered functions,

Quiescent Current = 0.5 nA typ/pkg @ 5 Vdc
Noise Immunity = 45% of Vpp typ
Supply Voltage Range = 3.0 Vdc to 18 Vde
Linear and Oscillator Applications

Capable of Driving Two Low-power TTL lLoads,

One Low-power Schottky TTL Load or Two HTL Loads
Over the Rated Temperature Range.

Double Diode Protection on All Inputs

® Pin-for-Pin Replacements for Corresponding CD4000
Series UB Sulfix Devices
® Formerly Listed without UB Suffix

MC14001UB

Quad 2-Input NOR Gate

KMC14002UB

Duat 4-Input NOR Gate

MC14011UB

Quad 2-Input NAND Gate

MC14012UB

Dual 4-Input NAND Gate

MC14023UB

Triple 3-Input NAND Gate

MC14025UB

Triple 3-Input NOR Gate

LOGIC DIAGRAMS

CMOS SSI

{LOWPOWER COMPLEMENTARY MOS!

UB-SERIES GATES

MC14001UB
Quad 2.tnput NOR Gate

W

»

P

UGN Y DOV -

Mmc14a002uB
Dusl 4.Input NOR Gate

MC14011UB
Quad 2.input NAND Gate

(%}

IS

-

usle

WNYDa Y o

Mci4012UB
Dual 4.1nput NAND Gate

Y

- -
N e 0w Y Bsw N
I?Jl

|

o
-
NS

MC14023uU8B
Triple 3.lnput NAND Gate

[+]

MC14025UB
Triple 3 tnput NOR Gate

AW e w -

&

- -
DORENY

i,
AT
1.
Al
LSUFFIX P SUFFIX
CERAMIC PACKAGT PLASTIC PACKAGE
CASE 632 | CASF 646

ORDERING INFORMATION

MCraxXxXxus Suftix Denotes

L  Ceramic Package

P Plasiic Pachage

A Extended Opersting
Temperatera Range

€ Limited Opwrating
Temperature H-?q-

Vpp * Pin 14
Vgg = Pin7
for All Devices

This drvice contsins circultry to protect
the tnputs against damage due to high static
voltages or electric fields; however, it is advised
that normal precautions be taken 10 avord
spplication of any voltage higher than maxi.
mum rated voliages to this high wnpedsnce
circuit. For proper aperation it is recommended
that Vi and Vg be constrained 10 the range
Vss € Vi 01 Vo) € Vpp.

Unused inputs must afways be tied fo an
sppropriate logic wvoltage fevel (eg., either
Vgg or Vppl..
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CMOS UB-SERIES GATES

MAXIMUM RATINGS (Voltages referenced to Vgg)

Rating Symbol Value Unit
DC Supply Voltage VoD -0.510 418, Vde
Input Voltage, All inputs Vin -0.5t0 Vpp +05 Vdc
DC Current Drain per Pin 1 10 mAdc
Operating Tempersture Range — AL Device Ta -65104125 °c
CL/CP Device -40 to +85
Storage Temperature Range Titg -65 1o ¢+ 150 oc
ELECTRICAL CHARACTERISTICS .
N Vpo Tiow® 25°C Thigh*
Characteristic Symbaol Vde Min Max Min Typ Max Min Max Unit
Ovutput Vollage 1 0" Level Vor 5.0 - 0.05 . 4] 0.05 - 0.05 Vdc
Vin = Vppor0 | 10 - 0.05 - 0 005 - 0.08
15 - 005 - 0 0.05 - 0.05
1" Level VoH 5.0 4.95 - 4.95 5.0 - 4.95 - Vde
V.n* 001 Vpop 10 2.95 - 9.95 10 - .95 -
15 1495 - 14.95 15 - 14,95 -
Input Voliage ¥ *0” Level Vil Ve
(Vo = 4.5 Vdc) 50 - 1.0 . 225 10 - 1.0
(Vg = 9.0 Vde) 10 - 20 - 4.50 20 - 2.0
(Vo = 13.5 vde) 15 - 25 - 675 25 - 25
"1 Levet Vin
{Vp = 0.5 Vdc} 50 4.0 - 40 2.75 - 40 - Vde
(Vo = 1.0 vdel 10 8.0 < 8.0 5.50 = 8.0 -
(Vo = 1.5 vdc) 15 125 = 12.5 8.25 N 125 =
Output Dive Current (AL Dewvice) o mAdc
{Vor = 2.5 Vdel Source 5.0 -t2 - -10 -1.7 - -0.7 R,
(VoM * 4.6 Vde) 5.0 -0.25 - -0.2 -0.36 - -0.14 -
(Vo * 9.5 Vde) | 10 -0.62 - -05 -09 - -0.35 -
(VoW = 13.5 Vde) | 15 -18 - -1.5 -3.5 - ~1.1 -
(VoL » 048 Vit & v oL 5.0 0.64 = 051 0.88 - 0.36 - mAde
(VoL = 0.8 Vde) 10 16 - 1.3 2.25 - 09 -
(VoL = 1.5 Voe} 15 4.2 - 34 8.8 - 24 -
Ouiput Drive Current {CL/CP Devicel o mAdc
(VOH * 2.5 Vde! Source 5.0 -1.0 - -08 1.7 N -0.6 i
(VoM = 4.6 Vdc) 5.0 -0.2 I -0.16 | -0.36 A -0.12 | A
(Vou = 9.5 Vdc! 10 -05 Y -0.4 -0.9 - -03 -
(Vou * 13.5 Vdc) 15 -14 [ -1.2 -35 - -1.0 -
(VoL = 0.4 Vdc) Sink oL 5.0 0.52 - 0.44 0.88 - 0.36 - mAdc
{Voy = 0.5 Vde) 10 13 - 1.1 225 - 09 -
(Vo = 1.5 Vde) 15 36 - 3.0 8.8 - 24 -
Input Current (AL Devicel hn 15 - 101 - +000001 | 01 - $10 nAdc
Input Cutrent ICL/CP Device) Tin 15 - +03 - 000001 | :03 y 1.0 pAde
tnput Capacitance Cin - - - - 50 1.5 - - pF
Vi * 0
Quiescent Current {AL Devicelt DD 50 0.26 - 00005 | 025 - 7.8 uAdc
(Per Packape! 10 0.50 - 00010 | 080 - 15.0
5 1.00 - 0.0015 1.00 - 30.0
Cuieseent Cureent (CLIGP Devier) o 50 - 10 - 0 0005 1.0 - 7.5 nAde
{Per Package) 10 - 20 - 00010 20 - 15.0
. 15 - 4.0 - 0.0015 4.0 -~ 30.0
Total Supply Curent®*t T 50 1T = (03 pA/KH7) t+ tpp/N uAde
{Dynamic plus Quiescent, 10 17 = (06 pA/NHZI T+ IDp/N
Per Gate,C_ = 60 pF} 15 I7 = (08 pA/KHII T+ IDD/N
*Tiow ™ -65°C for AL Dsvice, -40°C for CL/CP Device, 1 Tocalculate 10tal supply current at losds other than B0 pF:
- O, ©,
Thigh 4125°C for AL Device, + 83°C lor CL/CP Device, 17{CL) ~ 14{50 pFY s N X 10‘:(CL‘ 50)Vpp!
#Noise immunity specified for worst case Input combinastion,
Noise Margin for both “17and "0 levet = where: I3 Is InpA (per pachage), Cy InpF, Vp In Vde, 1in kH2
0.5 Vde min ® Vgp * 5.0 Vde is nput trequercy and N is number of gstes per packege,
1.0 Vdc min ® Vup = 10 Vac **The formuiss given are for the typicst chatactrrisiics only st

9.0 Vde min ® Vpp = 16 Vdc . 25°C. |




CMOS UB-SERIES GATES

SWITCHING CHARACTERISTICS® (Cy_ = 50 pF, T ~25°C)

Voo
Charscteristic Symbol Vde Min Typ Max Unit
Qutput Rise Time tTLH n
tTLH =~ (3.0ns/pF)CL 430 ns 5.0 - 180 360
tTTLH = (1.5 nsfpF) CL 4+ 15 ns 10 - 90 180
TLH = (1.1 ns/pFICy + 10 ns 15 - 65 130
Output Fell Time TTHL "
tTHL = (1.5 ns/pF) Cp + 25 ns 5.0 - 100 200
THL = (0.76 ns/pF) Cp + 125 ns 10 - 50 100
tTHL, = (0.55 ns/pF) C_+ 9.5 ns 15 -~ 40 80
Propagation Delay Time PLH.PPHL ns
tpLH. tPHL = 1.7 ns/pF) Cy_ + 30 ns 5.0 - 90 180
tPLH. tPHL ™ {0.66 ns/pF) Cy_+ 22 0 10 - 50 100
tpLH. tpHL = (050 ns/pF) Cy + 16 ns 15 . 40 80

FIGURE 1 ~ SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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Generaior

= 70 Vvgsg
connecied 10 V.

All unused Inputs of OR, NOR gates mutt be
connected to Vgs.

*All unused Inputs of AND, NAND gates fnust be

Outout
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MC14001UB CIRCUIT SCHEMATIC
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MC14002UB CIRCUIT SCHEMATIC
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CMOS UB-SERIES GATES

MC14011UB CIRCUIT SCHEMATIC
{1/4 of Davice Shown)

P—L—%-—O 3.4,10, 41

1,6.8,130 :]
]bﬂ
2.8.9,12 0
7 vgs

MC 1401208 CIRCUIT SCHEMATIC
(1/2 of Device Shown}

14vpp

2.

41 O

6,12 O———-————-———j

3 vgg

MC14023UB CIRCUIT SCHEMATIC
{1/3 of Device Shown)

'—L ‘_1 0 8,910
|
]
42,12 l::l
:,AJ:.;.______]

MC14025UB CIRCUIT SCHEMATIC
{1/3 of Devica Shown)

14 vpp
1.3, ||°————-——-ﬂ
2,4,12 . ]:
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'FIGURE 2 — TYPICAL VOLTAGE AND
CURRENT TRANSFER CHARACTERISTICS

by Tas om0
T e v
oomected 10
i AN A
= 1ave \ o O gt enty g
s ~ ‘ \ b Bwmingun T =
g ‘\ ok
s s | s 2
g 8O-y pva ‘Y‘ LIS
{ Ml L 15 ve s
> r 7 Y v 8
20 u Speva G
o I £ \'\""a * l o
35 41 &0 80 16 u ie 16

Ve WFUT V0L TAGE (Wi}

FIGURE 3 — TYPICAL VOLTAGE
TRANSFER CHARACTERISTICS versus

TEMPERATURE
S Voo + 18 Vee I
00 * Unwerd tngu
T o un—wln‘—q
i AN vsg
¥ H i ]
: + ! W
b nye )\ 4 "‘"'”'c'
2 T s Taremeg
= i o}
2 X
é lu+ A ‘_J)l._ f QO -
'
3 - s;vn \
i‘ L)
> e
1 1}~ ———
[
70 40 s 88 10 i

Via WNPUT VOLTACE (vadt

FIGURE 4 — TYPICAL OUTPUT SOURCE

CHARACTERISTICS

FIGURE 5 — TYPICAL OUTPUT SINK
CHARACTERISTICS
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MC14518B
MC145208 .

DUAL UP COUNTERS

The MC145188 dual BCD counter and the MC 145208 dual bi.
nary counter are constructed with MOS P.channel and N.channel
enhancement mode devices in a single monolithic structure, Each
consists of two identical, independent, internally synchronous 4-
stage counters. The counter stages are type D flip-tiops, with inter.
changeable Clock and Enable lines for incrementing on either the
positive-going or negative-going transition as required when cascad-
ing multiple stages, Each counter can be cleared by applying a high
level on the Reset line. In addition, the MC 145 18B will count out of
all undefined states within two clock periods. These complementary
MOS up counters find primary use in multi-stage synchronous or
ripple counting applications requiring low power dissipation and/or
high noise immunity,

Quiescent Current = 5.0 nA/package typical @ 5 Vdc

Noise Immunity = 45% of Vpp typical

Diode Protection on All Inputs

Supply Voltagé Range = 3.0 Vdc to 18 Vde

Low Input Capacitance = 5,0 pF typical

Internally Synchronous for High Internal and External Speeds
Logic Edge-Clocked Design —- Incremented on Positive Transition
of Clock or Negative Transition on Enable

6.0 MHz Counting Rate

Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Qv-: the Rated Temper-
ature Range

4

CMOS mSi

(LOWJ’OWE.H COMPLEMENTARY MOS)

DUAL BCD UP COUNTER .
(MC145188B)
DUAL BINARY UP COUNTER
(MC145208)

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

ORDERING INFORMATIQN

MAXIMUM RATINGS (Voliages referenced 1o Vgg)

X = Don't Care

Rating Symbol Vatug Unit
DC Supply Voltage Voo -0.510 +18 Vde
fnput Voliage, All Inputs Vin 05t Vpp+ 05 Vdc
DC Current Drain per Pin t 10 mAdc
Operating Temperature Range — AL Device Ta 5510 4125 "ol
CL/CP Device ~40 10 485
Storage Temperature Range Tag -65 to +150 °c
TRUTH TABLE
CLOCK | ENABLE ' | RESET ;\CTION
a 1 ] Increment Counter
] . [} Ingrement Counter
e N X [} Na Change
x Y [ No Change
i o (4] [4 No Change
1 = 0 No Change
X x 1 OO0 thru Q3 ~ O

MC14XXXD _. Sutfix Denotes
L Ceramic Packape
P Plastic Packape
A Enmiendad Opersting
Temperature Rsnge
C Limited Operating
Temparature Rengs
L
BLOCK DIAGRAM =
Clock Qol—o 3
L)
alp—o0 4
[+
2 Q2}—o 5
Enatie 4 a3 6
R
10 J
Clock QO fremnd 11
D O—-
Qlp—012
<
1 Q2t—o 12
Enahle 03 1a
R
150 ]
Vpo = Pin 16
Vgg = Pin 8

This device contasins circuitry to protect the
inputs against dimage due to high static volt.
ages or electric fields: however, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to this high impedance
circuit, For proper operation it is recommended
that Vi, and Vg, be constrained to the range
Vgs € (Vin or Vo) € Vpp.

Unused inputs must always be tied 10 an
appropriate logic voltage level (e.g., either Vgg
or Vppl.
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MC14518B e MC145208

ELECTRICAL CHARACTERISYICS

Voo Tiow” 25°C Thigh®
Characteristic Symbol Vde Min Max Min Typ Max Min Max Unii
Output Voltage “0” Level Voo 5.0 - 0.05 - 0 0.05 - 0.05 Vde
Vin = Vpp or 0 10 - 0.05 - 0 0.05 - 0.05
15 - 0.05 - 0 0.05 - 0.05
i 1" Level Vou 5.0 4.95 - 495 5.0 - 495 - Vdc
Vin=00rVpp 10 9.95 - 9.95 10 - 985 - .
15 14,95 - 1495 15 - 14.95 -
Input Voltage® 0" Level ViL Vde
{(Vp = 4.5 0r 0.5 Vdc) 5.0 - 15 - 2.25 1.5 - 15
(Vg = 9.0 or 1.0 Vdc! 10 - 30 - as0 | 30 - 30
Vg = 13.5 or 1.5 Vdc) 15 - 40 = 6.75 4.0 - 4.0
1" Level] Vin
{(Vo=050crd5 Vvdc) 5.0 35 ~ 35 2.38 - 35 - Vde
(Vg = 1.0 or 9.0 Vdc) 10 7.0 7 7.0 5.50 = 70 -
(Vo = 1,5 or 13.5 Vde) 15 11.0 - 11.0 8.25 = 11.0 -
Output Drive Current (AL Device) 104 mAde
(VoK ® 2.5 Vde) Source 5.0 ~-1.2 - -1.0 -1.7 - ~0.7 -
(VoM = 4.6 Vac) 5.0, -0.25 - -0.2 -0.36 - -0 14 -
(VoH = 9.5 V) 10 ~0.62 - -0.5 -0.9 - -035 -
{(VoH = 13.5 Vue) 15 -1.8 - -1.5 -3.5 - -1 -~
(VoL = 0.4 Voc) Sink oL 5.0 064 < 051 088 - 036 - mAde
(VoL = 0.5 Vdel 10 16 - 13 2.25 = 09 -
(VoL = 1.5 Vde) 15 a2 — 34 8.8 - 24 -
Output Drive Current (CL/CP Device) 10K mAdc
{Vou = 2.5 Vdc) Source 5.0 ~1.0 - -0.8 =17 - 06 -
fVOH = 4.6 Vdg) 5.0 -0.2 - -0.16 -0.36 - 0.12 -
{VoR = 9.5 Vdel 10 -05 % -0.4 -~09 - 03 -
(VoM =£13.5 Vde) 15 -14 A -1.2 -3.5 -~ -1.0 -
(VoL = 0.4 Vdc) Sink oL 5.0 052 - 0.44 0.88 - 036 - mAdc
WL = 0.5 Vde) 10 1.3 L 1. 2.25 - a9 -
(VoL = 1.5 Vdc) 15 36 - 3.0- 88 - 24 -
tnput Current (AL Device) Tin 15 - +0,1 — [£0.00001] £0.1 — 110 | vAdc
input Current {CL/CP Device) tin 15 - 103 - 10,0000t ]| 203 - 110 uAde
input Capacitsnce ' Cin - - - - 5.0 1.5 - - pF
Viq = 0)
Quiescent Current (AL Device) pp 5.0 - 5.0 - Q.005 5.0 - . 150 rAdc
(Per Package) 10 - 10 - 0.010 10 - 300
y 15 - 20 - 0.015 20 - 600
Quiescent Current [CL/CP Device) oD 5.0 - - 20 - 0.005 20 & 150 uAde
{Per Package) 10 - 40 - 0.010 40 - 300
15 - 80 - 0,015 ° 80 - 600
Tota! Supply Curreat®* 1 tr 5.0 17 = (0.6 pA/KH2I 11 IpD ' nAdc
{Dynamic plus Quiescem, 10 tr=1412 nAlkHZIf 4 Ipb l
Per Package) 15 t1 = {1.7 pAlKHZ 14 1DD
(Cy_ = 50 pF on ail outputs, all
bulfers switching)

*Tiow * -55°C for AL Davice, -40°C for CL/CP Device.
Thigh = *125°C tor AL Device, +85°C for CL/CP Device.
aNo'pie immunity specified for worst-tase lnnm‘comhlnalion.
Nosse Margin for both 17 and 0" level » 1.0 Vde min @ Vpop *5.0Vdc
2.0 Vde min @ Vpp » 10 Vde
2.6 Vdemin® Vpp * 15 Vdc
170 calculaie tota! supply current at Inads other than 50 pF:
I7ICL) » 17150 p1 ¢ 2ix 10-3 {Cy +50) Vpp!
where: I is in pA (per package), C In pF, Vpp in Vdc, and 1 in &k H2 Is input frequency,
**The formulas given are for the typical characteristics only at 259C.




MC145188 ¢ MC14520B

SWITCHING CHARACTERISTICS® (C_ = 50 pF, T4 = 25°C)

All Types
Charscteristic Symbo! Vpp Min Typ Max Unit
Qutput Rise Tims 1TLH ns
TTLH = (3.0 ns/pF) C + 30 ns 5.0 - 180 360
TTLHy= (1.6 ne/pF) C_+ 15 ns 10 - 90 180
TTLH = (1.1 ns/pF)CL 4+ 10 ns 15 - 65 130
Output Fell Time tTHL ns
" tyHL = (1.5 ns/pF) C + 25 ns 5.0 - 100 200
tTHL = (0.76 ns/pF) C_+ 12.5 ns 10 - 60 100
tTHL = (0.55 ns/pF) C 4 9.5 ns 15 - 40 80
Propagation Delay Time PLH, ns
Clock to Q/Ensble to Q 1PHL
tpLH. tPHL = (1.7 ns/pF) C_ + 216 ns 6.0 - 280 560
tpLH. tPHL = (0.66 ns/pFl C_ + 87 ns 10 - 115 230
tpLH. tPHL = (0.5 ns/pF) C + 76 ns 15 - 80 160
Reset to Q ne
tpLH, PPHL = (1.7 ns/pF} Cy + 265 ns 5.0 - 330 650
tPLH. tPHL = (0.66 ns/pF} Cy + 117 ns 10 - 130 230
PLH. tPHL = (0.66 ns/pF) C + 95 ns 15 - 90 170
Clock Pulse Width twH 5.0 200 100 - nt
twi 10 100 50 -
15 70 35 b
Ciock Pulse Fraquency 1l 5.0 - 25 1.5 MHz
10 = 6.0 30
15 - 8.0 4.0
Clock or Enable Rise and Fall Time THL, tTTLH 5.0 - - 16 M
10 - - 16
15 - - 15
Enable Pulse Width WH(E) 5.0 440 220 - ne
10 200 100 -
16 140 70 -
Reset Pulse Width WHIR} 50’4 | 250 125 - ns
10 110 5% =
15 80 40 -3

FIGURE 1~ POWER DISSIPATION TEST
CIRCUIT AND WAVEFORM

Pulse
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'MC14518B e MC145208B

FIGURE 2 —~ SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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MC145188B e MC145208B

FIGURE 4 — DECADE COUNTER (MCJ45188) LOGIC DIAGRAM
{1/2 OF DEVICE SHOWN)
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FIGURE 6 —~ BINAR‘Y COUNTER (MC145208) LOGIC DIAGRAM
{1/2 OF DEVICE SHOWN]

ao Q1 Q2

4

ol

|

-

oi

J

&

a

ot
i

< —
— 2

Resat O—W

A -

t
Eneble L d
Clock

[



Qum lod o
MOTOROLA

CMOS SSi
QUAD EXCLUSIVE “OR”AND “NOR" GATES

The MC140708 quad exclusive OR gate and the MC140778 quad
exclusive NOR gate are constructed with MOS P-channel and
N-channe! 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,
Quiescent Current = 0.5 nA typ/pkg @ 5 Vdc
Noise lmmunity = 45% of Vpp typ
Supply Voltage Range = 3.0 Vdc to 18 Vdc
All Qutputs Bufféred
Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Tempera-
ture Range.

Double Diode Protection on All Inputs

MC14070B

QUAD EXCLUSIVE “OR” GATE

MC14077B

QUAD EXCLUSIVE “NOR"” GATE

CASE 648

P SUFFIX
PLASTIC PACKAGE

CASE 632
L SUFFIX
CERAMIC PACKAGE

ORDERING INFORMATION

® MC14047B — Replacement for CD40308, CD40708, and MC14XXX8 Sutfix Denotes
MC14507 Types E L Ceramic Package
® MC140778 — Replacement for CD4077B Type P Plestic Package
+ A Extended Opersting
MAXIMUM RATINGS (Voltages referenced to Vgg) Tempsreture Renge
n T ) € Limited Operating
Rating Symbol Value Unit Tempersture Rangs
| DC Supply Voliage Voo <0510 +18 Vdc
| 1nput Voltage, All inputs Vin |-0510Vpp+ 05} Vdc
DC Current Drain per Pin | 10 mAdc
Operating Temperature Range — AL Device Ta -5510 4125 oc MC140708 MC140778
. CL/CP Device -40 10 +85 Qusd Exclusive OR Qusd Exclusive NOR
Storage Temperature Rangs | Ty <% 10 4150 oc Gate Gute
1 1
FIGURE 1 — POWE 3 DISSIPATION TEST CIRCUIT AND WAVEFORM 2 3 2jD)— 3
5
8 s
[
10
5 ° .:}Do—w
12 12
@\ O A
13
Vin ,. . 50% Duty Cycle .
] I Co Vpp - Pin 14
Vgg = Pin 7

t I

*inverted output on MC 140778 only,

{Both Devices}

Voo .

Pulse .

Generstor '-——TO
S
e T

* javerted output on MC 140778 only,

20 ns

Input

tpHL

Output

FIGURE 2 — SWITCHING TIME TEST CIACUIT AND WAVEFORMS

r_ —l r'._ 20 ns
SO% Voo
50%
10% SN V‘s
PLH
0% r— Von
BO%
10% v
[ | oL
TTHL LK

#Connoﬁ unused Input to Vpp for MC140708, 10 Vgg for MC140778.
- — -




ELECTHICAL CHARACTERISTICS

MC14070B, MC14077B (continued)

Voo Tiow* 25°C Thigh*
Charsctrintic Symbol Vde Min Max Min Typ Man Min Max Unit
Outprt Voo "0 Level Vou 5.0 - 0.0% - [ 0.05 - 0.08 Vde
Vi Vpp o0 10 - 0.05 - ° 0.05 - 0.05
15 - 0.05 - 0 0.0% - 0.05
1 Lewed Von 5.0 495 - 4.95 5.0 - 495 - Vde
Ve o Vop 10 995 - 895 10 - 9.95 -
15 14.9%5 - 14.95 15 - 14.95 -
"t Vet 0" Lever [ Vit Vdc
. '('\i'(\: 45 08 Vi) 50 - 15 T 2.25 15 - 15
Vo e 10 10 - 30 - 450 3.0 - 3.0
R NTR ERRY 15 - 40 - 6.75 4.0 - 4.0
"1 Level Vi
vy e ab V) 5.0 35 - 35 2.75 - 35 - Vde
v 10 POV 10 70 - 70 550 - 7.0 -
Vv E b 13 vae 15 11.0 = 11.0 8.25 - 11.0 -~
vient (AL Devieed ol mAdc
Om:\v’:.‘\"l. : b et Source 50 -3.0 - ~2.4 -4.2 - -7 -
onr 4 6V 5.0 -0.64 - <05t | -0.88 -~ -0.36 -
(eny 95 Ve 10 -16 £ -1.3 -2.25 9 -0.9 -
LYCTRRERR L . 15 4.2 7 -3.4 -8.8 - -2.4 -
(Vg 04 Ve Sk 1oL 50 0.64 - 0.51 088 - 0.36 - mAdc
Moy OB 10 16 5 1.3 2,25 - 08 -
IO R S X 15 4.2 - 34 8.8 - 24 -
sut 1% ae Vareent 10U CF Device) 'oH mAdc
ou‘l‘\"'\.\:c S bV Source 5.0 -2.5 \ 21 -4.2 - 17 -
oy - 4 6 VLD 5.0 -0.52 - -0.44 -0.88 - -0.36 -
o BB AW 10 .13 i 1.3 -2.25 4 -0.9 -
Wowg B Vo 15 -36 - -3.0 -8.8 - -2.4 L
,\“;‘ 01 ves Sink oL 5.0 052 A 6.44 088 S 0.36 X mAde
TORMEE L SN 10 13 - 1.1 2.25 - 09 -
N 15V 15 36 = 3.0 8.8 - 24 L
Tt v et 1AL Devae! bin 15 - 101 - 100000t | s01 - £10 wAde
g e et 1L P Dence) U™ 15 - +03 - 1000001 ( 203 - 110 pAdc
PR NN Cin - - - 50 7.5 - nf
0n,, W
Gore Lo v rent cAL Dveced 0o 50 pa 0.25 - 0.0005 | 0.25 - 75 uAdc
we s LN 10 - 0.50 - 00010 ( 050 - 15
15 1.00 ¥ 0.0015 1.00 E 30
htreaas o Swtrent 'y OF Device) UsTe) 50 - 1.0 z 0.0005 10 = 156 vAde
We o nsne! 10 - 2.0 - 0.0010 20 L 15
15 - 4.0 - 0,0015 4.0 - 30
Tota' foanes Currese’te It 50 IT =~ (0.3 pA/kH2)  + Ipp uAdc
W R us Y pent, 10 b1 = 0.6 pA/kHz) 1 + Ipp
Pe Cadant 15 It = {0.9 pA/KM2) 1 + DD
W LOpF on e o tputs ot i
Tt e At 1oR g
Qurn et wans by Timest® TLH, ns
W, = Nef? THL
TP frel At 35020+ 33 ms 5.0 - - - 100 200 - -
i Bal > 0835 2F1CL 4 20ns 10 = - | ¥ 50 100 ~ -
e Bl XA~ 0F)IC ¢ 200 15 - - - 40 80 - -
Proveatt ot D s e WwiH. ns
W, AR PHL
b, a L TR RRI C L4116 ns 50 - - ~ 175 350 - - '
e, - WL X eF) C T s 10 - - - 75 150 - - :
W, e M X RURF) C 437 ny 15 - - - 50 100 - - f

SV o BECC toe AL Device, -40°C tor CL.CP Device
*Ja HIZERC o AL Deswe, +BSOC for CL/CP Dewce,
AN ey speaified oo worsi-case mput combination,
Nz Mg for both “1 and 0" tevel = 1 0 Vde min ®Vpp ' 50 Vde
2.0 Vde min @ Vg - 10 Vdc
2.5 Vde min @ Vop * 15 Vdc
v 2 zactate 1o1al supply current at 1oads other than 50 pF
11180 pF )+ 12 10°3 (C| -50) V!

"':l.'

st Iy 8o wA dper packagel, ) inpF, Vg in Vdc, and f in kM2 is input frequency,

T me S mrulias even are Lov the typical chatacieristics only at 25°C.

This device samimny i ity te eatees
T et mant asme e Gut te hgh
Ptie vyl @0 singii twith e
# W hont et mecmel o oavteons be
10h0m %0 ekt arprbecs

Vour &% onrisns 10 toe tange Vag &
Vin 00 Vool & Vo

Unwind inputs mum ehays be tud 10 on
eretrlets loge votepe tout o5 piher

Vs % Vopl,
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"MOTOROLA

MC140

168

QUAD ANALOG SWITCH/QUAD MULTIPLEXER

The MC140168 quad bitateral switch is constructed with MOS P-
channel and N-channel enhancement mode devices in a single mono-
lithic structure; Each MC14016B consists of four independent
switches capablz of controlling either digital or analog signals. The
quad bilateral switch is used in signal gating, chopper, modulator,
demodulator and CMOS logis implementation.

& High On/Off Output Voltage Ratio — 65 dB Typical

@ Quiescent Current = 0.5 nA/package typical @ 5 Vdc

e Low Crossta'k Between Switches — 80 dB typical @ 1.0 MHz
e Diode Protection on Alt Inputs

e Supply Vo|t:‘;ge Range = 3.0 Vdc to 18 Vdc

® Transmits Frequencies Up to 54 MHz @ 5 Vdc

® Linearized Transfer Characteristics

e Low Noise = 12nV/s/Cycle, f 2 1 kHz typical

e Pin-for-Pin Replacement for CD4016B, CD4066B

{

CMOS

SSi

{LOW.POWER COMPLEMENTARY MOS}

QUAD ANALO

G SWITCH

QUAD MULTIPLEXER

MAXIMUM RATINGS ivorogesrelerencr s vgg!

L SUFFIX
CERAMIC PACKAGE

CASE 637

P SUFFIX
PLASTIC PACKAGE

CASE 646

ORDERING INFORMATION

MCIAXXXB Suffix

Denotes

L L Ceramic Packsge
P Plastic Pachage

A Evtended Operating
Temperaturae Range

C Limited Operating
Temnperature Range

Rating Symbol Value Unit
DC Supply Voltage Vobb 0510 +18 Vde A
Input Voliage, All Inputs Vin 05t Vpp * 0.5 Vde I
Through Current g 1 10 mAdc
Operating Tamperature Range — AL Device Ta ~55 10 4125 oc

. CL/CP Device -40 10 +85 BLOCK DIAGRAM
Storage Temperature Rango Taig -65 to 41150 °c 3 .
Controt 1 0—

This device comtains circuitry 10 protect the contro! inpuls against damage due to
high static voltagesor electric {wids: however, it is advised that normal precoutions
be taken to avoid apphication of any voltage higher than maximum rated voltages
to this high-impedance circult A destructive high-current mode may occur i Vi

and Vg is not constramned 10 the range Vgg < (Vin 0r Vo) = Vpp.

CIRCUIT SCHEMATIC
{1/2 OF DEVICE SHOWN)

oVoo Our

= —
Controt o—‘vv»—-——‘—J:}

1
1o 1 O

2
Out 1

5
Controi 2 O———f

4
1n2 O——]

3
QO Ou1 2

6
Control 3 O——

8
In3 O——

9
[—©Outd

12
Controt4 00—

11
1nd O—

10
—OO0ura

Voo * P 14
Vgg Pm 7




MC14016B

ELECTRICAL CHARACTERISTICS

! Voo Tiow" 25°C Thlgh'
Charactaristics Figure | Symbot Vde Min Max Min Typ Max Min Max Unit
input Voitage# 1 ViL 5.0 - - - 15 0.9 - - Vdc
Control Input X 10 - - - 1.5 09 - -
15 - - - 1.5 09 - -
. Vin 5.0 - - 3.0 20 - - - vdc
* 10 - - 8.0 6.0 - - -
15 - - 13 1" - - -
Input Current (AL Devicel Control - bin 15 - £0.1 —~ { 10.00001 | 201 - 1.0 | uAde
Input Current (CL/CP Device} Contro! - in 15 - 103 — | :0.00001| £0.3 - 110 | uAde
input Capacitance - Cin pF
Control = - - - 5.0 - - -
Switch Input - - - - 6.0 - - -
Switch Output - - - - 6.0 - - -
Feed Through — - - = 0.2 - -~ -
Quiescent Current (AL Device} 23 'oo 5.0 - 0.25 - 0.0005 | 0.25 - 75 | wAdc
{Per Package) 10 < 0.50 - 0.0010 | 0.50 - 15
15 - 1.00 - 0.0015 | 1.00 - 30
Quiescent Current (CL/CP Device) 23 ipp 5.0 - 10 - 0.0005 1.0 - 75 | wAdc
(Per Package} 10 - 20 - 0.0010 2.0 - 15
16 — 4.0 = 0.0015 40 - 30
“ON" Resistance (AL Device) 455 | Ron Ohms
(Ve = Vpp, Ry = 10 k)
Vin = +5.0 Vdc) 50 |, - | 600 - 300 | 660 | - 960
(Vin = —5.0 Vdc) Vgg ~ —5Vdc - 600 - 300 660 - 960
{Vjn = £0.25 Vdc) - 600 - 280 660 - 9260
{Vin = 47.5 Vdc) 7.5 - 360 L 240 400 - 600
(Vi = =7.5 Vdc) Vgg = —7.5 Vde - 360 = 240 400 = 600
{Vin = £0.25 Vdc} - 360 - 180 400 - 600
Vin, = +10 Vdc) 10 - 600 - 260 660 - 960
{Vin = +0.25 Vde) Vgg = 0 Vdc - 600 - 310 660 - 960 |
{Vin = +5 © Vdc) - 600 - 310 660 - 960 ¢
Vi = 470 V.0 15 - 360 < 260 | 400 = 600
(Vi = +0.25 Vdc) Vgs = 0 Vdc - o | - 260 {400 | ~ §00
{Vin = 49.3 Vdc) ~ 360 = 300 400 - 600
“ON’’ Resistance {CL/CP Device) 456 | Ron Ohms
(Vo= Vpp, Ry~ 10 k)
[Vin = +6.0 Vdc) 5.0 - 610 - 300 660 - 840
{Vin = =5.0 Vdc) Vgg = ~5 Vde - 610 - 300 660 |- — 840
{Vin = £0.25 Vdc) — 610 - 280 660 - 840
Vin = 475 Vdcl 75 . 370 § 240 400 & 520
{Vin = =7.5 Vdc) Vgg = —7.5 Vdc - 370 - 240 400 — 520
{Vin = $£0.25 Vde) - 370 - 180 400 - 520
(Vin = +10 Vdcl 8 10 - 610 - 260 660 - 840
(Vi = +0.25 Vdc) Vgg = 0 Vde - 610 - 260 660 - B840
(Vi = +5.6 Vdc} = 610 - 310 660 - 840
{Vin = 15 Vde) 15 - {30 | - 260 {400 | ~ | 520
Vi = +0.25 Vde] Vgg = 0 Vdc -} | - 260 400 | — 520
Vin = +9.3 Vdc) - Jao | - 300 |400 | - | 520
A"ON" Resistance - | aRon Ohrs
Between any 2 circuits in a common
package
vg = vppl
{Vin = $5.0 Vde) Vgg = —5 Vdc 5.0 - - - 15 - - -
Vin ~ 7.5 Vdc} Vgg = =7.5 Vde 75 - - - 10 - - -
1nput/Qutput Leskage Current {Vg = Vggl - -
Vi = +7.5, Vouy = —7.5 Vdel 7.5 — }i10100| - | 200015 [s0.100] -~ | 110 | #ASc
{Vjn = =7.5, Vgyy = 7.6 Vdc) 7.5 - £0.100 - +0,0015 {10,100 — 1.0
*Tiow = —55°C for AL Device, —40°C for CL/CP Device.
Thigh = +125°C for AL Device, +85°C for CL/CP Device.
#Input Voltage Specified as the voltage required st the Control Input NOTE: All uaused control inputs must be returned to Vpp or Vgg s
for 8 10 A current through the transmission gate with an input-to- sppropriate for the circuit spplication.

output stress of Vpp=Vss for Vi and V4. ' .



MC14016B

SWITCHING CHARACTERISTICS® (Cy =50 pF, Ta = 25°C)
Characteristic Figurs | Symbol \:,Z? Min Typ Max Unit
Propagation Delay Time (Vgg = O Vdc) 7 PPLH, 5.0 - 15 45 nt,
VintoVour . PHL 10 - 7.0 15
(Vg = Vpp, AL = 10 k2 15 - 6.0 12
Control to Output 8 5.0 - 34 a0 ns
tVin € 10 Vde, R = 1.0 k) 10 - 20 45
. 15 - 15 35
Crosstelk, Control to Output (Vgg = 0 Vdc) 9 - 5.0 - 30 - mV
(Ve = Vpp, Rin = 1.0 k2, Ry = 10 kR, 10 - 60 -
1= 1kHz} 15 - 100 -
Crosstatk between sny two switches (Vgg = 0 Vde) - - 5.0 - -80 - dB
(R~ 1.0kn, 1= 1.0MHz,
Voutl
crosstatk = 20 logqg }
Vout2 L
Maximum Control Input Pulse Frequency (Vsg = 0 Vdc} - =3 6.0 = 5.0 - MHz
(R = 1.0k} 10 - 10 -
3 15 - 12 -
Noise Voltage (Vgg = 0 Vde) 10.11 - 5.0 - 24 - nVI\/Cvclt
(Vg = Vpp, t = 100 Hz} 10 - 25 -
15 - 30 -
(Vg = Vpp, ! = 100 kHz) 5.0 - 12 -
10 - 12 -
( -15 - 16 -
Sine Wave (Distortion) {(Vgg = -5 Vdc) = - 5.0 - 0.16 - %
{Vjn = 1.77 Vdc RMS Centered @ 0.0 Vde,
AL = 10 k2, 1= 1.0 kHz)
Trsertion Loss (VG = VDD, Vin = 1.77 Vde, Vgs = -5 Vo, 12 - 5.0 - dB
RAMS centered ~ 0.0 Vde, { = 1.0 MH1)
V,
loss = 201 ous
loss 0910\,‘“ )
(R =1.0k) ' - 23 -
(R = 10 k) - 0.2 y
(R = 100 k) - 0.1 -
(R = 1.0 MR} - 0.05 2
8andwldih {-3 d8) 12,13 BW 50 - MH2
(Ve = Vpp, Vin = 1.77 Vde, Vgs » ~B Ve,
RMS centered @ 0.0 Vdc)
Ry = 1.0kA) - 54 -
(R = 10 kQ2} - 40 -
{Ry = 100 k) - 38 -
(Ry = 1.0 M} - a7 -
Feedthrough  {Vgg = -5 Vdc) 3 = 5.0 - kHz
(Vg = Vgs, 20 log1p :’;"" = -60 dB)
n
(R = 1.0k} - 1250 -
(R = 10kQ) . - 140 -
(R =100 kn) - 18 e
(R = 1.0M0) - 2.0 -

* The formula is for the typical charecteristics on'y.




MC14016B

Logic Diagram Restrictions

1.OGIC DIAGRAM
{1/4 OF DEVICE SHOWN)

Contro!

Vss €Vin SVpo

Vss <Vour SVOD

Veontrol | Vin 10 Vo Resistance
Vss >109 Ohms typ
Voo 3% 102 Ohms typ

FIGURE 2 — QUIESCENT POWER DISSIPATION

TEST CIRCUIT

5

Voo

Voo ¢ ch\{

Pulse
Gensrator

To ol
4 circults Control

Input

-t

Po*Voo*'D =

RQN.=ON" RESISTANCE (ohms)

Y

FIGURE 1~ INPUT VOLTAGE
TEST CIRCUIT

Vout

Ve tg

V|".

Vss Voo

VL~ Ve when g = 10 pA
Vi~ Vpp — Ve whenlg = 10 uA

1

'

FIGURE 3 — TYPICAL POWER DISSIPATION PER CIRCUIT

{1/4 OF DEVICE SHOWN}

TYPICAL Rgp versus INPUT VOLTAGE

FIGURE 4 — Vgg = —~50 VAND -7.5 \%

700 T T
Ry = 10 k52 —
600 TA = 250C —
500
400 Vg e Voo = 5.0Vde -
Vs « -5.0 Vdc
300 =
200 I N e
\ Ve Vpp =15 Vide
A vgg = -1.5 Vde
100 i l
0 I [
B3 X ) A0 0 40 [¥] 10

t Vin. INPUT VOLTAGE (Vdc)

10,000
H = Voo« 15 Vit ===
18 = 259 ! 4 ]
£ w0 ! ‘ 1445.0 voe 1|
= bl o =
3
-
< ‘4
2 %
9 w0 H EE 32 =
s HAE ——ys
o S
b
HS
154 1A
s "E
10
S0k 10k 100 I 10M S0 M
e, FREQUENCY (H1)
]
FIGURES5 ~ Vgg= 0V
700 r
l ‘v!s ov!u
s + 0 Ve
- 600 Ry =10401
£ . Ta = 25C
S soc
L4
©
=
2 a0
v Ve = Vpo v 10 Vde
& LT
= 00 =
3
20 [ Ve - vpp - 15 Vée
=d
&
100
o 28 ) 10 10 "

Vin. INPUT VOLTAGE (Vér}




MC14016B

FIGURE 6 — RpNy CHARACTERISTICS
TEST CIRCUIT

FIGURE 7 - PROPAGATION DELAY TEST CIRCUIT
AND WAVEFORMS

20 ns l“ =20 ns
. 50% Voo
i 50%
4\ 10% Vss
tPLH PHL
Vour 50%

FIGURE 8 — TURN-ON DELAY TIME TEST CIRCUIT
AND WAVEFORMS

FIGURE 9 — CROSSTALK TEST CIRCUIT

FIGURE 10 — NOISE VOLTAGE TESTCIRCUIT

Quan-Tech
Mode!
2283

or Equiv

Ve = Vpo

NOISE VOLTAGE {aV/JCYCL

3

30

%

kg

FIGURE 11 = TYPICAL NOISE CHARACTERISTICS

\ N
M. ) <
N ° 1% Vde
N [
N '
NHln m
50 Vi :\ \\

10 100 104 0%

i, FREQUENCY (M1}

0ok



MC140168B

FIGURE 12 — TYPICAL INSERTION LOSS/BANDWIDTH

CHARACTERISTICS FIGURE 13 — FREQUENCY RESPONSE TEST CIRCUIT
20
(T
0 Ag = 1 M0 and 108802

s o0
g_” L A,
8 10k " 5
50 it -3.0d8 (R = 10 Mnl==TS¢ ‘N
= [ AT
& l -304d8 (Ry * 104) 7| >‘
9 R
260 —-HHi —1
> -3.048 (Ay + 1.0%D}
<
$aafd L
i Vin

-10

—— —2.5 Vde
-1z
0% 100k 108 0M 100 M

fin. INPUT FREQUENCY (Hz)
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MOTOROLA

MC140178

DECADE COUNTER/DIVIDER
The MC140178 is a five-stage Johnson decade counter with built-

“n code converter. High-speed operation and spike free outputs are
obtained by use o!l a Johnson decade counter design. The ten de-
coded outputs are normally fow, and go high only at thesr appropriate
decimal time period. The output changes occur on the positive
going edge of the clock pulse. This part can be used in frequency
dwision applications as well as decade counter or decimal decode

display apphcations.

e Fully Static Ope'ralion

@ DC Clock Input Circuit Allows Slow Rise Times

e Carry Out Output for Cascading

@ 12 MH7 {typicall Operation @ Vpp = 10 Vde

e Divide-by-N Counting

® Quiescent Current = 5.0 nA/package Typical @ 5 Vdc

e Supply Voltage Range = 3.0 Vde 10 18 Vde

® Capable of Driving Two Low-power TTL Loads, One Low-power

Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

® Pin-for-Pin Replacement for CD4017B

SLAXIMUM RATINGS (Voltages referenced to Vgg!

CMOS MSI

{LOW-POWER COMPLEMENTARY MOS)
DECADE COUNTER/DIVIDER

L SUFFIX P SUFFIX
CERAMIC FPACKAGE PLASTIC PACKAGE
CASE 620 CASE 848

ORDERING INFORMATION

MCIEXX X8 Suftix Denotes

L Ceramic Package

P Pisstic Packege

A Extended Opereting
Temperature Range

€ Limited Operating
Tempetasture Ronge

FUNCTIONAL TRUTH TABLE
{Positive Logicl

Ratingy Symbo! Value Unit
23 S.poly Voliage 1 Voo -0510 ¢ 18 Vde
ot Votlage, AT g Vin | 05tovpp*05] Vv
S2 Snecent Dian ret Ein 1 10 mAdc
lowe9vng Temperature Range - AL Device Ta -55 10 +12% °c
CLICP Dewice -840 10 +85
22 age Temperature Range Tyg -6510 +150 °c
!
LOGIC DIAGRAM
i
1 2 L] ? "
as o a? %] o9

e
4
=l
e c 0
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ELECTRICAL CHARACTERISTICS L,
Voo Tiow® 286°C Thigh' !
Characteristic Symbol Vde Min Max Min Typ Max Min Max Unit
Oulpul Vollage 0" Leve! Vou 6.0 - 0.05 - 0 0.05 - 0.08 vde
Vin Voporo 10 - 0.05 - 0 0.05 - 0.09
15 - 0.05 - 0 0.05 - 0.05
"1 Levet VoH 5.0 495 - 4.95 5.0 - 495 - vde
Vin OorVpp 10 9.95 - 2.95 10 - 9.95 L
15 14,95 - 14.85 15 - 14.95 -
Input Voltage* 0" Level VL Vde
(Vg « 4.5 or 0.5 Vdcl 5.0 - 15 - 225 | 16 - 15
(Vo * 9.0 or 1.0 Vdc} 10 - 30 - 450 3o - 3.0
Vg = 13.5 or 1.5 Vdc) 15 - 40 - 675 | 40 - 40
“1* Levet ViH
{(Vop*=050rd5 vde) 5.0 35 i 35 2.75 - a5 - Vde
Vg = 1.0 or 9.0 Vde) 10 7.0 - 7.0 550 - 7.0 -
Vo« 1.5 0r 13.5 Vdcl 15 11.0 - 11.0 8.75 - 1.0 -
Output Drive Current (AL Devicel ToH mAdc
{VoH = 2.5 Vdc) Source 5.0 -1.2 Fa -1.0 -t7 =3 -0.7 -
{Vou = 4.6 Vdc) 5.0 -0.25 — -0.2 -0.36 = -0.14 -
{Von = 9.6 Vdc) 10 -0.62 - -05 ~09 - -0.35 - s
(Von = 13.5 Vdcl 15 -1.8 - -1.5 -3.5 - -1.1 -
(VoL = 0.4 Vdcl Sink oL 5.0 0.64 - 051 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 - 34 8.8 - 24 - !
Output Drive Current {CL/CP Device) 1oH s mAdc
(VoK = 2.5 Vdc) Source 5.0 -1.0 - -08 -1.7 - -0.6 -
(Vou = 4.6 Vdel 5.0 ~0.2 - -0.16 | -036 - -0.12 -
{(VoH = 9.5 vde) 10 -0.5 3 -0.4 -09 - -03 =
(Vo = 13.5Vdc) 15 -1.4 - 12 | -35 , -1.0 -
(Vor = 0.8 Vde) Sink oL 5.0 0.52 - 0.44 088 - 0.36 - mAdc
(Vo = 0.6 Vde) . 10 1.3 L 1.1 2.25 -~ 09 -
VoL = 1.5 Vde! 15 36 - 30 838 - 24 Ll
tnput Current (AL Device) " in 15 - 201 - 20.00001 | 0,1 - 1.0 pAdc
Input Current (CL/CP Devicel 15 12 203 ~ [|rooo001]| 203 - 110 | pAde
input Capacitance Cin - - - - 50 75 - - pF
Vin = 0) |
Quiescent Curtent [AL Device) Ipp 5.0 - 5.0 - 0.005 5.0 - 150 whAde
{Per Package) 10 - 10 - 0.010 10 - 300
- 15 - 20 o 0.015 20 N 600 .
QOusetcent Current (CL/CP Device) oo 5.0 - 20 - 0.005 20 - 150 uAde
{Per Package} 10 - 40 - 0.010 40 - 300
15 S 80 - 0.015 80 - 600
Total Supply Current®*1 T 5.0 ty~ (027 pAKHZ) T+ Inp pAde
{Dynamic prus Quiescent, 10 i1 = (055 pA/KHZ) [+ tpp
Per Package) 15 17 = (083 nA/KHZ) 14 1DD

{CL_ = 50 pF on all outputs, alt '
bulfers swilching}

“Tiow

= -559C tor AL Dewice, -40°C for CL/CP Device.
Thigh = ¢ 125°C for AL Device, +85°C for CL/CP Device,
#Noise immunity specified lor worst-case input combination.

Noise Margin for both 1" and “0" levet * 1.0 Vdemin ® Vpp © 5.0 vde
2.0 Vdc min @ Vpp * 10 Vde
2.5 Vde min@ Vpp * 15 Vdc

1To calculate tosal supply cutrent at foads other than 50 pF:

17CL) = 17150 pF) + 1.1 x 1073 (Cy_ ~50) Vyp!
where: [T Isin pA {pér package), Cpin pF, Vpp in Vdc, and {in kH2 is input lrequency.

**The formulas given are for the 1ypicat characteristics only at 259C.

This device contsins circuitry 10 protect
the inputs against damage due to high static
voltages or electric lieids; however, it it
advized that normal prscautions be taken
10 avoid application of any voltsge higher
thin maximum rated voltages 10 this high
impedance circuit, For proper operation It

is recommended that Vin and Vg be
constrained to the range Vgs < (Vi of
Voun! € VDO
Unused inputs must slways be tled to an
appropriste logic voliage levet {eg., either
Vgg or Vool
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SWITCHING CHARACTERISTICS® {(C = 50 pF, T = 25°C)

Charédcteristic Symbol Voo Min Typ Max Unit
Vde
QOutput Rise Time tTLH ns
tTLH = 3.0m/pF) C +30ms 50 - 180 360
tTLH = (1.5 ns/pFI C_ + 16 ns 10 - 90 180
trLH = (1.1 ns/pF),CLé 10ns 15 - 65 130
Output Fall Time [ . TTHL ns
tTHL = (1.5 ns/pF) € 4 25 ns 50 - 100 200
TTHL = (0.75 ns/pF} € + 125 ns 10 - 60 100
tTHL = {0.55 ns/pF) C 4 12.5 ns 15 - 40 80 ¢
Propagation Delay Time PLH, ns
Reset to Decade Output tPHL ‘
pLH, tPHL = (1.7 ns/oF ) C + 416 ns 5.0 - 500 1000
tPLH, tPHL = (0.66 ns/pF) Ct + 197 ns 10 - 230 460
tpLH, 1PHL * (0.5 ns/pF) Cy + 150 ns 15 - 178 350
Propagation Delay Time tPLH, ns
Clock 1o Coyy tPHL
tPLH, 1PHL ® (1.7 ns/pF) CL 4 315 ns 5.0 - 400 800
tpLH, tPHL = 10.66 ns/pF) C + 142 ns 10 - 175 350
tPLH, 1PHL = 0.5 ns/pF) C + 100 ns 15 - 125 250
Propagation Delay Time tPLH, ns
Clock to Decode Outout PHL §
tp(H, tPHL = (1.7 ns/pF) € + 415 ns 50 - 600 1000
tpLH, tPHL * (0.66 rs/pF) C_ + 197 ns 10 - 230 460
tPLH, tPHL = (0.5 ns/pF) C 4+ 150 ns 15 - 175 350
Turn-Ofl Delay Time tPLH ns
Reset to Coyy
tpLH = (1. 7ns/pFICp + 3165 ns 50 - 400 800
tpLH = 10.66 ns/pF) C + 142 ns 10 - 175 350
tpLH = (0.5 ns/pF) C{_ + 100 ns 15 - 125 250
Clock Pulse Width WwH 5.0 250 128 - ns
10 100 50 -
f 15 5 35 -
Clock Frequency fel 50 - 5.0 2.0 MHz
10 - 12 5.0
i 15 - 16 6.7
RAeset Pulse Widih tWH 5.0 500 250 - ns
, 10 250 125 - ,
18 190 95 - !
Reset Removal Time trem 50 750 375 - ns
0 75 135 - |
15 210 105 -
Clock Input Rise and Fall Time TLH, 1THL 5.0 -
10 No Limit
15
Clock Ensbla Setup Time tsy 5.0 350 175 - ns
10 150 5 -
15 115 62 -
Clock Enable Removal Time . < tem 5.0 420 260 - ng
10 200 100 -
15 140 70 -

* The formula given is for the 1yplca! charscteristics only,
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Vop  FIGURE 1 - TYPICAL OUTPUT SOURCE AND OUTPUT SINK CHARACTERISTICS
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APPLICATIONS INFORMATION

Figure 3 shows a technique for extending the number of decoded output states for the MC14017B. Decoded*®
outputs are sequential within each stage and from stage to stage, with no dead time (except propagation delay}.

FIGURE 3 — COUNTER EXPANSION
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' FIGURE &4 — AC MEASUREMENT DEFINITION AND FUNCTIONAL WAVEFORMS
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