CD4049A, CD4050A Types
CMOS Hex Buffer/Converters

. = 0,
CD4049A—Inverting Type RECOMMENDED OPERATING CONDITIONS at T4 =25°C, Except as Noted.
CD4050A—Non-Inverting Type For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:
The CD4049A and CD4050A are inverting LIMITS
and non-inverting hex buffers, respectively, CHARACTERISTIC Y ™ UNITS
and feature logic-level conversion using only 0. ax.
one supply voltage (Vcc). The input-signal Supply-Voltage Range (V) (For T+ Fult Package- 3 12 v
high level (V|H) CaI:I exceed the Vdcfc st:pply Temperature Range)
voltage when these devices are used for logic- T
fevel conversions. These devices are intended Input Voltage Range (V)] Vee 12 v
for use as CMOS to DTL/TTL converters *The CD4049 and CD4050 have high-to-low fevel voltage conversion capability but not
and can drive directly two DTL/TTL loads. low-to-high-level: therefore it 1s recommended that V| = V.
= > >
(Vee=5V. VoL 204 V,and IpN>3.2mA.)  graTic ELECTRICAL CHARACTERISTICS
The CD4049A and CD4050A are designated — - o
as replacements for CD4009A and CD4010A, o e Conditi Limits at Indicated Temperatures (°C) .
respectively. Because the CD4049A and aracteristic nditions D, F, K, H Packages E  Package Units|
CD4050A require only one power supply, Vo | ViN | Ve —s5 25 +125 | —40 125 185
they are preferred over the CD4009A and v v v Tvn.] Limit Tvo.| Limit
CD4010A and should be used in place of the mjmiw ye-] -imi yp.| Limi
CD4009A and CD4010A in all inverter, cur- Quiescent
rent driver, or logic-tevel conversion appli- Device - - 5 03 1001} 03 20 3 003 3 42
cations. In these applications the CD4049A Current b b 10| 05 [0.01] 05 30 5 10.05 5 70 HA
and CD4050A are pin compatible with the M ’ - - 15 10 (0.02] 10 100 650 | 0.05| 50 500
CD4009A and CD4010A respectively, and L Max.
can be substituted for these devices in Output
existing as well as in new designs. Terminal Voltage:
No. 16 is not connected internally on the ~ _ .
CDA4049A or CD40SOA, therefore, connection | <o Level 0.51 5 0 Typ.; 0.05 Max.
to this terminal is of no consequence to cir- oL - 1010f 10 0 Typ.,v0.05 Max. v
cuit operation. For applications not re- High-Level, | — | 0,5] 5 4.95 Min.; 5 Typ.
quiring high sink-current or voltage conver- Vou - 1010 10 9.95 Min.; 10 Typ.
sion, the CD4069 Hex Inverter is recom- Noi
oise
mended. L
These types are supplied in 18-lead hermetic Immunity : .
dual-in-line ceramic packages (D and F Inputs Low, 13.6 | — 5 1.5 Min.; 2.25 Typ.
suffixes), 16-lead dual-in-{ine plastic pack- VNL 7.2 - 10 3 Min.; 4.5 Typ.
age (E suffix), 16-lead ceramic flat packages CD4050A
(K suffix}, and in chip form (H suffix). Inputs High, | 1.4 — 5 15 Min.; 2.25 Typ.
Features: VNH 28] — [0 3 Min.; 4.5 Typ. Y
® High sink current for driving 2 TTL foads All Types
® High-to-low level logic conversion _ —— T
# Quiescent current specified to 15V Umuts Low, 3.6 5 1 M'n_" 1.5 Typ.
= Maximum input leakage of 1 uA at 15V NL 7.2 — 10 2 Min.; 3 Typ.
(full package-temperature range) CD4043A
Applications: Noise
= CMOS to DTL/TTL hex converter Margin:
® CMOS current “sink” or “source” Inputs Low, 4.5 - 5 1 Min.
o Griver VML Min. [ 9 - {10 1 Min.
CMOS high-to-low logic-level CD4050A
converter Inputs High, { 0.5 — 5 1 Min.
a 3_{>°_2 o a3 > 2 gt VM Min. 1 - 10 1 Min. \Y
. R . 3 CD4050A
® _D"* e 8 2> we Output Drive
¢ 7 6 .= P 5 . Current:
> e > N-Channel [04 | — | 45| 33 {52] 26|18 |31]52]26[ 21
> ’—{>->£’ +B ° “L{>—‘° 0 (Sink), 04| — | 51375] 6 3 | 21 |36 6 3 | 25
H 2 e ! 2 e IpN Min. 0.5 - 10 10 16 8 5.6 9.6 16 8 6.6 mA
£ b P-Channel [4.5 — 5 |-062] -1 | —-05[-0.35]-0.6] -1 |-05]—-04
P 5 F P 2 e (Source), 25 — 5 |-1.85|—25|—-1.256}| —0.9 |-1.5|-2.5|-1.25| —1
vee 1 vee IpPMin.  [aB5 | — [ 10[-1.85[-286]-125| 0.9 |—156|-25[-1.256] —1
Vss vss —— Input
NC =13 szcs- 27508 NC =13 gpcsorser Leakage
e e Current Any Input | 15 £10-5 Typ., +1 Ma A
CD4049A CD4050A | “"‘I’” . ny Inpu = yP.. = x. H
Fig.1 — Functional diagrams. L fH
Max.
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MAXIMUM RATINGS, Absolute-Maximum
STORAGE-TEMPERATURE RANGE (Tg,o)
OPERATING-TEMPERATURE RANGE [T,)

PACKAGE TYPES D, F, K, H

PACKAGE TYPE E . R
DC SUPPLY-VOLTAGE RANGE Veg!

{Voltages referenced to Vgg Terminal)
POWER DISSIPATION PER PACKAGE (Pg)

FOR T 5= ~40 to +60°C (PACKAGE TYPE E )

FOR T,= +60 to +85°C (PACKAGE TYPE E )

FOR T, = -55t0 +100°C (PACKAGE TYPES D, F, K)

FOR Ty = +100to +125°C (PACKAGE TYPES D, F, K).
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T, = FULL PACKAGE -TEMPERATURE RANGE IALL PACKAGE TYPES) .

INPUT VOLTAGE RANGE, ALL INPUTS
LEAD TEMPERATURE (DURING SOLOERING)

At distance 1116 * 1/32 inch {159 £ 0 79 mm) from case for 10 s max
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Fig. 3—Minimum and maximum voltage
transfer characteristics for
CD4050A.
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Fig. 6—Typical voltage transfer charac-
teristics as a function of tempera-
ture for CD4049A.
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Fig. 9—Typical and minimum p-channel drain
characteristics as a function of gate-to-
source voltage (V gl for CD4049A,
CD4050A.

Values:

—-65 to +150°C

—55 to +125°C
—40 1o +85°C

—0.5t0+16 V

. 500 mwW
Derate Linearly at 12 mW/°C to 200 mw
o . 500 mwW

Derate Linearly at 12 mW/°C to 200 mW

100 mw
-05 1t Vpp *05 V

+265°C
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Fig. 4—Minimum and maximum voltage
transfer characteristics for
CD4049A.
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Fig. 7—Typical voltage transfer charac-
teristics as a function of tempera-
ture for CD4050A.

CD4049A, CD4050A Types
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Fig. 2—Minimum and maximum voltage
transfer characteristics for
CD4049A.
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Fig. 5—Minimum and maximum voltage
transfer characteristics for
CD4050A.
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Fig. 8—Typical and minimurm n-channel drain
characteristics as a function of gate-to-
source voltage [V o) for CD4049A, CD4050A.
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Fig. 10—Typical high-to-tow level propagation delay

time vs. Cy for CD4049A.
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Fig. 11—Typical high-to-low level propagation delay
time vs. C; for CD4050A.
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CD4049A, CD4050A Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp=25°C; Input t,,4;=20 ns, TS
C =15 pF, R=200 k2 TYPICAL TEMPERATURE GOEFFICIENT

FOR ALL VALUES OF Ve =0.3%/°C

i
“; 250
LIMITS H
CHARACTERISTIC CONDITIONS UNITS ¥
ALL PKGS. + 200
Vi Vee Typ.| Max. g
§ 150
Propagation Delay Time: 3
Low-ta-High, tp| 4 g
5 5 50 80 g
CD4049A §
0 10 25 | 65 . . :
ns
5 5 75 140 * ; i
CD4050A * R
10 10 35 86 ° = LO‘A% wnggmcz ‘1ng~ olroomsi 20828
ngh.to. Low, tPHL Fig. 12—Typical low-to-high level propagation delay
CD4049A |—2 5 15 _| 85 time vs. C; for CD4049A.
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10_| 10 25 | 55 4 X g 0.3 %170
Transition Time: ;‘:
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Low-to-High, t
9N TLH 10 10 30 | 60 e 3
High-to-Low, t B > 20 45 g
¢ - THL 10 10 16 _| 40 i
Input Capacitance, C|
CD4049A - - 15 — F g
CDA4050A | — - 5 | — P ;
—= AMBIENT TEMPERATURE (Tp 1+25°C
1 100, ] secs-zoase
'"; lx Fig. 13— Typical low-to-high level propagation delay
2 o 5 time vs. C; for CD4050A.
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Fig. 14—Typical high-to-fow level transition time Fig. 15—Typical low-to-high level transition time : Iz
vs. C; for CD4049A, CD4050A. vs. Cy for CD4049A, CD4050A. g P W oA carAC e C
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¢ _4_4_‘\6’47 S $ o CD4049A, CD4050A.
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Fig. 17—Typical power dissipation vs. transition Fig. 18—Typical power dissipation vs. tral‘ils:rmn
time per inverter CD4049A. time per inverter CD4050A. 00 el N
Yoo Yoo t
§ ;w veuts |
o
INPUTS QUTPUTS NOTE ves
V-V, I e INPUTS | MEASURE INPUTS -l-“SS
00~ YNH s - Voo - SEQUENTIALLY, (6} N
° - Rt *—'@ ‘\,_@, - zm';"en AND vgg: s2cs- 2017
b CT ALL UNUSED .
VAL - Lo I 2 Pl NPUTS TO EITHER Fig. 22 — (a)Schematic diagram of CD4049A, 1 of
- [~ —] Vpp OR Veg: . . .
NOTE: s2cs- 2ran) 6 identical units.
Ves T T raTir {b) Schematic diagram of CD4050A, 1 of
secs-27a00 YOO ORVss: Vg vEcs-27ace g 6 identical units.
Fig. 19— Noise immunity test circuit. Fig. 20—Input leakage current test circuit, Fig. Zl—souiescenz device current test circuit.
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