BUFFERS

MC14009AL
MC14009CL
MC14009CP
MC14010AL

MC14010CL
MC14010CP

HEX BUFFERS

The MC14009 hex inverter/buffer and MC14010 noninverting
hex buffer are constructed with MOS P-channel and N-channel en-
hancement mode devices in a single monolithic structure. These
complementary MOS devices find primary use where low power dis-
sipation and/or high noise immunity is desired. Both devices can
be used as current “'sink”’ or “'source’’ drivers, as CMQS-to-CMOS or
CMOS-to-bipolar (TTL or DTL} logic ievel converters, or as multi-
plexers (1-to-6). The MC14009 also provides the invert function.

® Quiescent Power Dissipation= 50 nW/package typical
® High Current Sinking Capability
8.0 mA minimum @ Vo =0.5V and Vpp =10V

® Supply Volitage Range = 3.0 Vdc to 18 Vdc (MC14009/10 AL)
3.0 Vdc to 16 Vdc (MC14009/10CL/CP)

® Wide CMOS-to-Bipolar Conversion Range —

McMOS

(LOW-POWER COMPLEMENTARY MOS)

HEX BUFFERS

Inverting — MC14009AL/CL/CP
Noninverting — MC14010AL/CL/CP

From MCMOS operating with specified supply voltage range 16
to TTL or DTL operating with +3.0 V to +6.0 V supply. ! L SUFFIX
Conversion with logic output levels > 6.0 V is permitted if CERAMIC PACKAGE
Vee < Vob- CASE 620
® Pin for Pin Replacement for CD4009A — MC14009 6
CD4010A — MC14010 1
P SUFFIX
PLASTIC PACKAGE
MAXIMUM RATINGS (Voltages referenced to Vgg, Pin8) CASE 648
Rating Symbol Value Unit
DC Supply Voltage (Vee <VDD) —AL Version Vpp +18to -0.5 Vdc
CL,CP Version +16to -0.5
Input Voitage, All inputs Vin Vpp to 0.5 vdc
DC Current Drain per Pin* | 10 mAdc
Operating Temperature Range ~ —AL Version TA 55to0 +125 oc
CL,CP Version -40 to +85
Storage Temperature Range Teg 65 to +150 oc LOGIC DIAGRAMS

*Buffered Outputs may supply higher current.

CIRCUIT SCHEMATIC MC14009 MC14010

(1/6 OF CIRCUIT SHOWN)
MC 14009 MC14010
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= vaa - pin 8 W@z.ﬁé}%@;hee 4U.com
Vee = Pin 1 Vee = Pin 1

All N-Channel substrates = Vgg

See Mechanical Data Section for package dimensions.
www.DataSheet4U.com
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MC14009, MC14010 (continued)

ELECTRICAL CHARACTERISTICS

MC14009/10AL MC14000/10CL/CP
Voo vee 55°C +25°C +125°¢C -40°C +259¢C +86°C
Cherscteristic Figus | Symbol | vdc vdc  [Min TMax [Min TTve| Mex | Min | Max [Min | Max | Min | Typ [Max [ Min | Max | Unit
Qutput Volitsoe 123 Vout Vdc
MC14009
(Vi = 6.0 Vdo) 50 50 - Joor| - | o Joor| - Joos| - {oor| - | o |oo1| - foos
(Vin = 10 Vdc) 10 10 ~ Joer1| - Jo Joor| - |oos| - Joor] - | o |oor| - foos
{Vin = 16 Vdc) L] - - - - 0 - - - - - - ] - - -
MC14010 0" Level
{Vin = 0 Vde) 50 50 - joo - 0 o001y - |o05] - [oOr | - 0 |oor| — |oos
{Vin = 0 Vdc 0 10 - joor |~ o jeor| - Joos{ - joor| - | o |oor| - |aos
(Vin = 0 Vdc 15 - -t -J-Jol -t-1-1-1-1-]ol-1-1-
MC14009 Vdc
(Vin = 0 Vde) 50 60 Ja99) - fage[s50| - faes| - |aes] - Jase|so] - jess| -
(Vin = 0 Vdc} 10 10 fo99) - |sgsafio | - |oes| - |esa| - |oseaf 10| - Jees| -
(Vin =0 Vdc) 15 - - - -t -1 -1-t-1-1-1s1-1-1-
MC14010 1" Level
{Vin = 5.0 Vda) 50 50 {a99| - {asg |50} - [a96| - f4oa} - |aos| 50| - |ass} -
(Vin = 10 Vde} 10 10 [99e]| - less| 10 995 — le9g] - Jose]| 10 | - loss} -
Vin = 15 Vdcl 15 - - -f{-0I»s]l -1 -{-ft-1t-fF-1s!-1-1-
Noise Immunity * - VNL Vde
MC 14009
{Vou 235 Vdo) 50 50 (10| - f[r0]20f] - |os| - f10of - |ro|z20} - Joo| -
(Voye 27.0 Vde) 10 10 20| - f2o0]30f - [12] - [20] - J20)30}f - |9 -
{(Vout 210.5 Vdel 15 15 -1 -1 - Jas| - | -1 -1 -{-1-4as]-1-1-
{Vour <1.5 Vde VNH 5.0 50 [ra] - Tisazs] - Joas| - [ra] - [rs]2s] - f1s| - | vae
{Voue $3.0 Vde 10 10 29| - [3o]|as| - J30| - 29| - 30| 45| - J30] -
(Vouy 4.5 Vde) 15 15 -1 - 1- les| - -1l -4 -1 -1-1]em] -1-]-
MC14010 VL Vdc
{Vout <1.5 Vde 50 s8¢ |15 f - |15 Jas| - J1a| - Jis| - Jisfazm] - |14 -
{Vour €3.0 Vde) 10 10 36| - [30]as| - J29) - {30] - |30)as| - |29} -
(Vout S4.5 Vo) 15 15 -1 - 1 - Jer) -1 -1 -1-1-1-1ermw| -] -1
(Vout 236 Vdc! VNK 50 5.0 14| - Jas Jas] - Jas| - J1e] - Jis[2s] - 15§ - | vac
(Vouy 27.0 Vdc! 10 10 291 - |30 |45 - |30| - 29| - |30]4as]| - |30] -
(Voye 2105 Vdc} 15 15 -l - {-jsrst -1 -1-1-1-1]-1sers - | -
Output Drive Current
5 loH mAde
(Vgu = 2.5 Vdcl Source 50 50 |-18s] - }12slars| - foo| - |-1s] - pras|oras] - 0] -
(VQH = 9.5 Vae) 0 10 09| - lo6jo08| - [04| - Jo72| - |06|-08] - |0a8] -
{VoH = 135 Vde) 15 15 -1 - -Js0] - | -1 -ft-1-1-1s0]-1-1-
6 oL mAdc
VgL = 0.4 Vde) Sink 50 50 |ars| - |30 |40} - |21 - |36| - J30)|a0| - |24} -
(VoL = 0.5 vdc) 10 0 0]~ |sofwf - [s6{ - |es| - |sojw]| - |6al| -
(Vg = 1.6 Vac) 15 5 i e e T i e e I . O e
Tnput Carrent — T = = — T = 1= B S A DL B B B 5
Input Capacitance MC14009 - Cin - - - - - 10 - - - - - - 10 - - - oF
(Vin = O MC14010 - - - - J-Jse] - | -1 -]-]-]-qse]-1-1-
Quiescent Dissipation 7 Pp 50 - - J15 - Joos] 5| - |00 - | 5] - o5} [ - |210] W
0 - - |so |- Jor{so| - Jso|-]|]5s0|-]osfso| - |70
15 - -1 -J-Jow| - | -] -] -] | -loas| -] -] -
TurnOn Delay Time®* 4 PHL ns
(€ = 15 pF)
MC14009
tPHL = {0.16 ns/pF) C_+ 1203 50 50 -l -f-1s}ss] - -1-]1-1-1w]n]|-]-
tpHL = {0.10 ns/pF} C + B.O ns 10 10 -l - -fsof0] - | -|-]-}-leo]le] -]-
tpHL = (0.08 ns/pF) C| + 6.0 03 15 15 -l -1-Jol -1-1-1-1-t1-tmo]l-1-1-
tpHL = {095 0s/pF} € + 7.0 ns 10 50 -l -ft-t8o|l s}t - | -|-]-]-{eelsms]|-]-
tppL = (0.03 ns/pF) € + 5.0 ns 15 50 - - - |so| = - - - - - |so| - - -
MC14010
tpHL = {0.38 ns/pF) C_+ 19 ns 50 50 -l - ]-|=slss|-1-]-]-1-]s]0}-1-
PHL = (0.08 ne/pF) C + 19 s 10 10 -l--fojo|-]-1-]-]-]20]w]-]-
tpHL = (0.06 ns/pF ) C( + 14 as 15 15 -1-1-1s1-1-t-1-1-1-1ws}-1-1-
tpHy = (0.08 ns/pF) C|_ + t4 ns 10 50 -l - -]l -fF-1-1-1-1v}>]-]-
1pHY = 1009 ns/pF) C| + 9.0 ns 15 5.0 -l -d-Jwol - -t-1-}1-]-Jw]-]-]-
TurnOff Detay Time** 3 LM )
(CL = 15 pF)
MC14008/10
tPLH = (1.0 ns/pF) C| + 36 ns 50 50 - |- |-} -|-}t-]-1-]s0fwo] -] -
tpLH = (0.0 ns/pF) CL + 18 ns 10 10 -l -1-[=s]st-1-1-1-|-{s]n]-]-
tpLK = (0.34 ns/oF) C(_ + 15 s 15 15 -y - ]-{o{ -t--]-1-1-b2o]-|-1-
tPLH = (0.36 ns/pF) C|_ + 20 ns 10 50 -l -f-{s|lop-|-t1-]-1-|=]e]-}-
1PLH = (0.16 ns/pF] Cy + 18 ns 15 50 -l -t-1o] -|-]-1-]1-}-1»]1-1]-1-
Output Aise Time*+ ) T s
(T = 15 pF)
MC14009
t = {24 ns/pF} C + 44 ns 50 50 -1 -1-18|w=>s| -] -]-1-]-]8|we|-]-
tr = (1.0ns/pF} C_+ 20 s 10 10 -1 - -1 ]wof-f-f-]-1-1]3[|12of -] -
t = (0.62ns/pF) C +20m 15 15 -t-d-Jol -1-1-1-1-1-1»]-1-1-
MC14010
t = (1.6 /pF) C) + 56 ns 5.0 50 - |- |-fets{ - | -}-F-]-]8 Jweo|] - | -
tr = (0.76 ns/pF) €+ 0 ns 10 0 -]l -f-sofwol-|-F-]-1-1]%0]12|-]-
1 = (0.6 ns/pF) Cp + 21 ns 15 15 -4 - -fol -t - -}-Ft-1-]»]-]-]-
Qutput Fall Time ** 4 0 ns
(CL =~ 15 pF}
MC 14009
tg = {0.22 ns/pF) Cy + 9.0 ns 5.0 50 - - - 13 45 | - - - - - 13 | 60 - -
1= 10.10 ns/pF) Cp + 7.0ns 10 10 -l - |- leof| 0} -} -} -}t -} -190]s0]| -1 -
t = (0.07 ns/pF} Cy_ +6.0ns 15 15 -b- -l - -F-1--1-]e)-]-14-
MC14010
14 = 10.20 ns/pF ) €| + 22 ns 50 50 - b -1-]s)es} -] - -l - ]-12>=]s |-~
1 = (0.07 ns/pF) Cp_ + 15 ns 10 10 -t -l-|wjeo]-|- -l -1-1%]lse}-1-
1 = (0.07 ns/pF) €L +9.0ns 15 15 - {-1-]mw] -1-]- -{ -]1-]1w]-1-]-

*DC Noise Margin (V. VNL} 15 defined a3 the maximum vottage change. from an ideal "1 or “0” nput level before producing an output state change.
**The formula given 1s for the typical characterstics anty.
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MC14009, MC14010 (continued)

FIGURE 1 — CURRENT AND VOLTAGE TRANSFER
CHARACTERISTICS TEST CIRCUIT

#Invert on MC14009 only

FIGURE 2 — TYPICAL VOLTAGE AND CURRENT TRANSFER CHARACTERISTICS versus TEMPERATURE
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16
Vge = Voo = 16 Vde I 50 T T
aTa =+1250C Ve =5.0 Vde
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FIGURE 3 — TYPICAL VOLTAGE TRANSFER CHARACTERISTICS versus TEMPERATURE
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MC14009, MC14010 (continued)

FIGURE 4 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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#Invert on MC14009 only

FIGURE 5 — TYPICAL OUTPUT SOURCE CHARACTERISTICS FIGURE 6 — TYPICAL OUTPUT SINK CHARACTERISTICS
MC14009 MC14010 MC14009 MC14010
+*Vpp = Vee +Vpp = Ve +Vpp = Vee +Vpp = Ve
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MC 14009, MC14010 (continued)

FIGURE 7 — TYPICAL DYNAMIC POWER DISSIPATION CHARACTERISTICS
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This device contains circuitry to protect
the inputs against damage due to high static
voltages or electric fields; however, it is
advised that normal precautions be taken
to avoid application of any voltage higher
than maximum rated voltages to this high
impedance circuit. For proper operation it
is recommended that V,;, and Vg ¢ 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
; Vss or Vpp!
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