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CMOS

Hex Buffers/Converters

Inverting Type: CD4009A
Non-lnverting Type: CD4010A

The RCA-CD4009A and CD4010A Hex
Buffer/Converters may be used as COS/MQS
to TTL or DTL logic-level converters or
CMOS high sink-current drivers.

The CD4049A and CD4050A are preferred
hex buffer replacements for the CD4009A
and CD4010A, respectively, in all applica-
tions except multiplexers. For applications
not requiring high sink current or voltage
conversion, the CD4069B Hex Inverter is
recommended.

These types are supplied in 16-lead hermetic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
age (E suffix), 16-lead ceramic flat packages
(K suffix), and in chip form (H suffix).
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8 Quiescent current specified to 15 V

& Maximum input leakage of 1 £A at 15V
(full package-temperature range)

® High sink current for driving 2 TTL loads

® High-to-low level logic conversion

Applications:
# CMOS to DTL/TTL hex converter
® CMOS current “sink” or “source” driver

m CMOS high-to-low logic-level converter
@ Muitiplexer — 1to6or6to 1

RECOMMENDED OPERATING CONDITIONS at Ty = 25°C, Except as Noted.
i ! operating conditions should be selectad so that

CHARACTERISTIC LIMITS UNITS
Min. Max.
Supply-Voltage Range (For T4 = Full Package- 3 12 v
Temperature Range : Vpp , Ve )
Input Voltage Range (V) vee' | 12 v

* The CD4009 and CD4010 have high-to-low level voltage canversion capability but not law-to-high level,
therefore it is recommended that Vpp = Vi = vee -
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Fig. 4 — Minimum & maximum voltage transfer
characteristics (V pp = 5] — CD4010A.
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Fig. § — Minimum & maximum voltage transfer
characteristics (V= 10/ — CD4010A.

Fig. 1 — Logic diagrams.
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2 — Minimum & maximum voltage transfer
characteristics — CD4009A.
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3 — Typical voltage transfer characteristics

Fig.
as function of temp. — CD4009A.
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Fig. 6 — Minimum & maximum voltage transfer
characteristics (Vpp = 15) — CD4010A.
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CD4009A, CD4010A Types

STATIC ELECTRICAL CHARACTERISTICS

Condisi Limits st Indicated Temperatures (°C)
Characteristic Vo VinNeor DFK :ISPackages £ Pa;;am Units
O [VIN|Vce * *
~55 +125 | —-40 +8!
(V) | (V) | (V) Typ. | Limit Typ. | Limit 5
Qui 1t Device | — | — 5 [03]0.01] 03 20 3 |003| 3 42
Current,ly Max.| — | — [ 10 [o5 [0.01] 05 30 5 |0.05| 5 70 | pA
- - 15 {1 10 |0.02] 10 100 | 50 |05 { 50 |500
Output Voltage: .
Low-Level, - |05} B 0 Typ.; 0.05 Max.
VoL - |o,10| 10 0 Typ.; 0.05 Max. v
High Level — |]05]| & 4.95 Min.; 5 Typ.
VOH — lo.10] 10 9.95 Min.; 10 Typ.
Noaise Immunity:
Inputs Low, 36| — 5 1.5 Min.; 2.25 Typ.
VNL
CD4010A 7.2 | — 10 3 Min.; 4.5 Typ.
Inputs High 14| -1 8 1.5 Min.; 2.25 Typ.
VNH v
All Types 28| — | 10 3 Min.; 4.5 Typ.
InputsLow, 136 [ _ | g 1 Min.; 1.6 Typ.
VNL
CD4009A 72 - 10 2 Min.; 3 Typ.
Noise Margin:
Inputs Low, 45 | — 5 1 Min.
VNML
CD4010A 9 - 10 1 Min. v
Inputs High, .
0. — Min.
VNMH 5 5 1 Min
CD4010A 1 — 10 1 Min.
Output Drive
Current :
N-Channel 04 | - 5 |3.75| 4 3 2.1 3.6 4 3 24
{Sink),
'pN Min. 06| - |10 |10/10]| 8 |56 |96|10]|8 |64 .
P-Channel 46 | — 5 [-0.31}-05]-0.25 |-0.175} -0.3 |-0.5 |-0.25 |-0.2
(S‘;";‘c_e)v 25 |- [ 5 |1.85/-1.75[-1.26 | -09 | -1.6 [1.75]-1.25] -1
' n. 95 | ~ 10 [-09(-08| -06 | -04 |-0.72{-0.8 ] -0.6 [-0.48
Input Leakage
Current, Any Input] 15 +10—5 Typ.; 1 Max. MA
hLliH
*Vee = Voo
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Fig. 7 — Typical voltage transfar charscteristics
as a function of temperature — CD4010A.
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Fig. 8 — Maximum propagation delay time vs.
Vpp — CD4010A.
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Fig. 9 — Typical n-channel drain characteristics,
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CD4009A, CD4010A Types

AMBIENT TEMPERATURE (Ty) « 28 °C 31
TYPICAL TEMPENATURE COEFFICIENT.

DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25°C; Input t, , t§ = 20 ns, C_ = 15 pF,

RL = 200 K2 FOR ALL VALUES OF Vpp vO.3%/C
CONDITION LIMIT 5e
CHARACTERISTIC v v v UNITS £f
DD ! CC | Typ. | Max. z H
(V) (V) (V) ty
D, F, K, H Packages S5
X
5 5 5 50 80 =
Propagation Delay Time:
Low-to-High, tp( 10 10 10 25 55
10 10 5 15 30 ns LOAD CAPACITANCE (Cy 1— pF 920517874
5 5 5 15 55 Fig. 13 — Typical high-to-low level propagation
High-to-Low, 1 10 10 10 10 30 delay tima vs. Cy (driving TTL, DTL).
igh-to-Low, tpp_
10 10 5 10 25
| AMENT TEMPERATURE (T,) = 25 °C
Transition Time: 5 5 5 80 125
Low-to-High, tT 4
10 10 10 50 100 ns §‘,
. 5 5 5 20 45 3
High-to-Low, tyq 2
10 10 10 16 40 ¥
Input Capacitance, Cy - _ — 15 - zi
CD4009A pF 2%
CD4010A - - = 5 -
E Package
. . . 5 5 5 50 100 LOAD CAPACITANCE (CL)‘O:) sacs 1w
Propagatnon_Delay Time: Fig. 14 — Typical low-to-high leve! propagation
Low-to—-high, tp| 14 10 10 10 25 70 delay time vs. Cy (driving TTL, DTL)
10 10 5 15 40 ns
5 5 15 70
AMBIENT TEMPERATURE ("‘)"':!':'
High-to-Low, tpHy 10 10 10 10 40 T | A T v o
10 10 5 10 35 H
- &
Transition Time: 5 5 5 80 160 H
Low-to-High, t ]
PLH 10 | 10 | 10 | s0 | 120 [ :
£ a0
High-to-Low, t1_ 5 5 5 20 60 g
10 10 10 16 50 ; o
Input Capacitance, C¢ - - - 15 - F N
CD4009A p LOAD ﬂﬂ‘loﬁl"m?ltll r
CD4010A — - —_ 5 - srcs-17ar7
Fig. 15 — Typical high-to-low leve! transition time
vs. Cy.
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