CD4049UB; CD4050B Types

CMOS

Hex Buffer/Converters reaures:

High-Voltage Types (20-Volt Rating)

CD4049UB—Inverting Type
CD4050B—Non-Inverting Type

The RCA-CD4049UB and CD4050B are in-
verting and non-inverting hex buffers, respec-
tively, and feature logic-level conversion
using only one supply (voltage (Vo). The
input-signal high level (V|4) can exceed the

® High sink current for driving 2 TTL loads

& High-to-low level logic conversion

® 100% tested for quiescent current at 20 V

® Maximum input current of 1 uA at 18 V over full package-
temperature range; 100 nA at 18 V and 25°C

8 5., 10-, and 15-volt parametric ratings

App//cat/ons

= CMOS to DTL/TTL hex converter
CMOS current “sink” or “source™
driver

CMOS high-to-low logic-level
converter

NC =13
NC = i6

92¢s 2r308

CD4049U8
FUNCTIONAL DIAGRAM

Vg supply voitage when these devices are
used for logic-level conversions. These de-
vices are intended for use as CMOS to
DTL/TTL converters and can drive directly
two DTL/TTL loads. (Voc=5V, Vo <04V,
and | = 3.3 mA)

The CD4049UB and CDA40508B are designated
as replacements for CD4009UB and CD40108B,
respectively. Because the CD4049UB and
CDA40508B reguire only one power supply,
they are preferred over the CD4009UB and
CD40108B and should be used in place of the
CD4009UB and CD4010B in ail inverter, cur-
rent driver, or logic-level conversion appli-
cations. In these applications the CD4049UB
and CD4050B are pin compatible with the
CD4009UB and CD4010B respectively, and
can be substituted for these devices in existing
as well as in new designs. Terminal No. 16 is
not connected internallyon the CD4049U8B or
CD40508B, therefore, connection to this
terminal is of no consequence to circuit
operation. For applications not requiring
high sink-current or voltage conversion, the
CD4069UB Hex Inverter is recommended.

The CD4049UB and CD4050B types are

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vo)
(Voltages referenced to Vgg Terminal}
INPUT VOLTAGE RANGE, ALL INPUTS .
OC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Pp):
For Tp = ~40 to +60°C (PACKAGE TYPE E)
For Tp = +60 to +85°C (PACKAGE TYPE E} . .
For Ta = —55 to +100°C (PACKAGE TYPES D, F, K}
For T = +100 to +126°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F, K,H . . .
FACKAGE TYPE E .

STORAGE TEMPERATURE RANGE (Ts( )

LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 * 1/32 inch (1.59 * 0.79 mm) from case for 10 s

operation is alway s within the following ranges:

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)

—0.5t0 +20 V
—0.5 1o +20.5 V
10 mA

500 mw
De(ate Lmearlv at 12 mWIGC ta 200 mW
500 mW
Oerate Lmearly at 12 mW/OC to 200 mW

100 mW

55 to +125°C
—40 to +85°C
—65 to +150°C

max. +265°C

RECOMMENDED OPERATING CONDITIONS at T5=25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that

supplied in 16-lead hermetic dual-in-line LIMITS
ceramic packages (D and F suffixes), 16 CHARACTERISTIC Min. T Man | UNITS
lead dual-in-line plastic packages (E suffix), - -
16-lead ceramic flat packages (K suffix), Supply-Voltage Range (Vcl (For Ta=Full Package- 3 18 v
and in chip form (H suffix). Temperature Range)
Input Voltage Range (V|N) Vee! 18 v
*The CDA4049 and CDA050 have high-to-low-level valtage conversion capability hut not
low-to-high-level; therefore it is recommended that Vin = Vee-
vee Vce
A L{>_2 G:a I
s LDJ s } _iL
7 6 = =
c % >— I:C : . — . — .
o Li > 9 40 —r : :
ouT I
‘,I, 2 . ——O p O
£ % K=E ouT
s — U — |
F L=F e N N m N
| — —
vee
Vsg ——
NC =13
NC =16
sacs 2500 v .
CD40508 =58 ="'
FUNCTIONAL DIAGRAM (o) (b)
92CS-201I17RY

Fig. 1—al Schematic diagram of CD4049U8,

1 of 6 identical units;

b) Schematic diagram of CD40508, 1 of 6 identical units,
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CD4049UB, CD4050B Types

STATIC ELECTRICAL CHARACTERISTICS pr— R
SUPPLY VOLTAGE (VggheS V
Limits At Indicated Temperatures (°C)
CHARAC- CONDITIONS |Values at -55, +25, +125 Apply to D, F, K, H Pkgs.|UNITS
TERISTIC Values at —40,+25,+85 Apply to E Package 3
Vo|VIn [Vec|-55|-40 | +85 |+125 +25 ®
< (MINI MUM MAXIMUM #4111
(V) | (V) | (V) Min. Typ. | Max. ]

Quiescent —Jos s |1 ] 30 | 30 - | 002 1 g
Device — |0,10 | 10 2 2 60 60 — 0.02 2 A F
Current, Ipp — 0554 [ 4 |20 |10 =~ [o02 | & | * 2
Max. — 0,20 | 20 20 | 20 600 { 600 — 0.04 20 ;

Output Low 04 05 |45 [3.3] 31 2.1 1.8 2.6 5.2 — INPUT VOLTAGE (vp)—V sacs.2047om
(Sink) 04051} 6 4 |38 2.9 2.4 32] 64 = Fig. 2—Minimum and maximum voltage
Current 0.5 (0,10} 10 10 | 9.6 6.6 5.6 8 16 — transfer characteristics for CD4049U8B.
loL Min. 1.5 |0,15 | 15 26 25 20 18 24 48 — mA

Output High 46 |05 | 5 1-081-0.73}-0.58]-048|-0.66| —1.2 | — Awercw vewpeaaTon (a1}

(Source) 25 105 5 -261—24 {-19 [—-1.55|-2.1 —3.9 — SUPPLY VOLTAGE (vccv‘-s v 14
Current 95 {010 10 |—2.0 —1.8 [-1.35|-1.18[—-1.65] —3.0 | - HHIHHH D !
IoH Min. 135[0,15| 15 |-5.2]—48 |35 [-3.1 |-43] -80 | - T

Output Voltage: - 10,56 5 0.05 — 0 0.05 ie‘-_ g
Low-Level, — 10,10 | 10 0.05 0 0.05 o i
VoL Max. - 10,15 ] 15 0.05 - 0 0.05 v é

Output Voltage: | -~ |05 [ 5 4.95 495] 5 - 5
High- Level, — [0a0] 10 995 9951 10 [ - EEr
Vo Min. — |015 | 15 14.95 14.95 15 — 12 31

INPUT VOLTAGE (Vpl—Vv

Input Low 45 B 5 1 -~ _ 1 s2cs zaesy
Voltage: g - 10 > — — > Fig. 3—Minimum and maximum voltage
Vip Max. 135 15 25 - — 25 transfer characteristics for CD40508.
CD4049UB ad N : :

Input Low 05 | — 5 15 _ _ 15 1 AMBIENT s nuln: (T4 )e28%

Voltage: 7 — 0 3 - — 3 i sV
Vi Max. 5] - |15 a i g 4 g
CD40508 v =
In\;)ult quh 05 B 5 4 4 _ _ g
v m&g. 1] - |10 8 g | _ - S
jH Main. — — a
CD4049UB 5 15 125 125 z chre- OLTAGE Y1 5 ¥
- g

Irl;)ut H|9h 45 _ 5 35 3.5 _ _ §

yoltae: 5 | — [0 7 T -
1H 0 135 - | 15 11 T - - C e S R B I
CD40508 DRAIN- 70 - SOURCE VOLTAGE (Vpg)-V sacs 2ranzan
Input Current, ~lo18]| 18 +0.1] 0.1 +1 +1 - +10-5 [ 0.1 uA Fig. 4 — Typical output low (sink) current
Ny Max. characteristics,
DRAIN - TO -SOURCE VOLTAGE (Vpgl—v
R P . e e T % L . g DRAIN-TO-SOURCE VOLTAGE ivpg)-v |
H T sueenT TemperatuRe (1 1-25~c FEHEHTHEH < AMBIENT TE I EE -
2235 HEH G s tH, € T e ns L H

ls 18V [I;v i,:‘;l,"é_!i;‘sab” E;E;'natw ) T A 1 it é;;éluné“& ToRGE (oo~ -5 ’|‘:

g 3 e 3

% E -lov ‘;'

: S v 3 8

E’ SATE - VOLTAGE (Vgg)* 5 v B § » i—:

3 Sesisssaimssssssssssssssossassans 5 5

R R g g
T TR H H
DRAIN - TO- SOURCE VOLTAGE (Vpg) -V
92CS- 27483RI 92¢5-27484R1 92C5- 21485R1
Fig. § — Minimum output low (sink ) current Fig. 6 — Typical output high (source) current Fig. 7 — Minimum output high (source) current
drain characteristics. characteristics. characteristics.
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CD4049UB, CD4050B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T 5=25°C; Input t,,t=20 ns,
C| =50 pF, R| =200 k2
LIMITS >
CHARACTERISTIC CONDITIONS | ALL PKGS. UNITS —E,
VIN Vee | Typ. | Max. g {Ta)-30°C
Propagation Delay Time: 5 5 60 120 ;
Low-to-High, tpy 10 10 32 65 g
CD4049UB [ 10 5 45 | 90 3
i5 15 25 50
15 5 45 90 ns
5 5 70 140 ' s 4
10 10 | 40 | 80 T VTR NEITY netosns
CD40508 | 10 5 45 90 Fig. 8 — Typical voltage transfer charac-
15 15 30 60 teristics as a function of temperature
5 5 1 a0 | 80 for CD4049UB.
High-to-Low, tpy 5 5 32 G5 e
10 10 [20 [ a0 Jores vt tregri S
CD4049uB | 10 5 115 | 30 NN e e e
15 15 15 30 L oot
15 5 10 20 , =
0s s
5 5 |55 |10 5
10 10 122 |55 H
CD40508B | 10 5 50 100 2
15 15 | 15 | 30 2
15 5 50 100
Transition Time: 5 5 80 160
Low-to-High, tT_n 10 10 |40 | 80 R AL
15 15 30 60 s2c3-2048a
5 5 30 ) ns Fig. 9 — Typical voltage transfer charac-
. istics as a fi ion of
High-to-Low, tt 10 10 20 40 __ ature for CD40508. o
15 15 15 30 SAMBIENT TEMPERATURE | =
Input Capacitance, C| z (Ta)e28°C i i r ey el
CD4049U8 | — 15 225 oF é - - ?z,\d\ A
CD40508 | — - 5 | 75 g vba& V)
z YA TAT
i ‘4" y A
w T ev -
o i
2 .
s FIAMA
8 o Flr
e LOAD CAPACITANCE (C| )« 50pF
3 { MpF FIXTURE + 39pF EXT}
‘g‘ == CL=I8pF (11pF FIXTURE + 4pF EXT)
I *
10 'K!J' L liclilcj',, £ 'S'To‘z RICEIeY
INPUT FREQUENCY (f) kitz
Fig. 10 — Typical power dissipation .::‘ .;;;ﬂquency
TGS TAMBIENT TEMPERATURE (T2 ) +25°C HE T 5 'OCANBIENT TEMPERATURE "‘)-2"5_4;?7 K f: 1 ;.‘ characteristics.
B i ] ] i LTI pruglil I .
I i s 'In‘ S 3 “ A P b
E 3 4 B § 1o -+ 4 v? INPUTS
z H ss
t :
: §
g 2 o E
2 g B
- = i
- [ [
g < ' 1 {_ﬁﬁ‘ - 11
* 10*  w0f 107 10°® © w? 10° 0* 0? 0® 0’ 0®
INPUT RISE AND FALL TIME (1, .t¢) —na sacs-zoaont INPUT RISE ANO FALL TIME (1 tg)—ns a2cs- 208902 N a
i — ? issipati i Fig. 12 — Typical power dissipation vs. Fig. 13 — Quiescent device current
P 19~ i i T o p
CD4049U8. inverter for CD40508.
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CD4049UB, CD4050B Types

COS/MDS 10 V LEVEL TO DTL/TTL 5V LEVEL

Vcc L2
vee Ve £0S/MOS oureRuT
N TODTL/TTL
INPUTS QUTPUTS INPUTS CD40439
S | INPUTS
Vin -] Vee noTe +1OVavyy +Sv
N MEASURE INPUTS I | | ] “Vou
:\ - ;\°‘@" : SEQUENTIALLY, —l—Vss
Vi - o vss 10 BOTH vee AND Vgs o vIL = 0=VoL
i = CONNECT ALL UNUSED
NOTE l o twm‘;:’oumsn IN  TERMINAL — 3,5,7,9,11,0R 14
TEST ANY ONE iINPUT, 'cc ss 57,901,
vss WITH OTHER INPUTS AT vss GQUT TERMINAL — 2,4,6,10,12, 0R IS
Vec ORVss vee TERMINAL — |
it
szcs 28ar0 Vss TERMINAL— 8 92cs-201108:
Fig. 14 — Input voitage test circuit. Fig. 16 — Input current test circuit.
Fig. 16 — Logic-tevel conversion applicatian.
CHIP PHOTOGRAPHS
DIMENSIONS AND PAD LAYOUTS
Q 57
79 — —-]—
70 — i o 67
68 — Y
60— 0 —
50 — 50 —
40— 71-79 40 — 65-73
(1.803-2.006) (1.651—-1.854)
30 —
30—
20 —
20—
10 —
10 —
o —
}‘ _ 4-10
0— ———‘L {0.102-0254)
| 64 -7 92CM- 33555

e a0
(0.102-0.254)

54-62 -
-——————
(1.372-1.574) 92CM-33556

CD4049UBH

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid gradustions are in mils { 103 inch).

TERMINAL ASSIGNMENTS

veo —{ 1@
G=A 2
A 3
KB —{4
8 —{5
1=C L]
(4 7
vss 8

2
(1.626-1.828} !

CD4050BH

The photographs and dimensions of each CMOS chip
represant & chip when it is part of the waler. When the
waler is separated into individual chips, the engle of
cleavage may vary with respec! to the chip face for
differant chips. The actual dimensions of the isolated
chip, therefare, may differ siightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils te +16 mils applicable to the nominal
gimensions shown.

Voo
soour. -‘-,Eo InF
[ 16—
S e 12—
3 —
= « -
10KNz, 3 —
100KHT, IMH2 6 4
7 —
8

)
NG+ NO CONNECTION 92¢5.2a480R NC* NO CONNECTION 92¢5-24481R) = e e APACITANGE
sics-3nere
CD4049UB €D40508 Fig. 17 - Dynamic power dissipation test circuit.
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