& HARRIS

CMOS

Hex Buffer/Converters reaures:

High-Voltage Types {20-Volt Rating)

CD4049UB—Inverting Type
CD4050B—Non-Inverting Type

m CD4043UB and CD40508 are in-

verting and non-Inverting hex buffers, respec-
tively, and feature logic-level conversion
using only one supply (voltage (V). The
input-signal high level (V) can exceed the
Vo supply valtage 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, (Voa=5V, Vo <04V,
and o= 3.3 mA)
The CD4049UB and CD4050B are designated
as replacements for CD4009UB and CD4010B,
respectively. Because the CD4049UB and
CD4050B require only one power supply,
they are preferred over the CD4009UB and
CD4010B and should be used in place of the
CD4009UB and CD40108B in all inverter, cur-
rent driver, or logic-level conversion appli-
cations. In these applications the CD4049U8
and CD40508 are pin compatible with the
CD4009UB and CD40108 respectively, and
can be substituted for these devices in existing
as well as in new designs. Terminal No. 16 is
not connected internallyon the CD4049UB or
CD4050B, therefore, connection to this
terminal is of no. consequen:e to circuit
operation, For appllcations not requiring
high sink-current or voltage conversion, the
CD4069UB Hex Inverter is recommended.

The CD4049UB and CD4050B types are
supplled in 16-lead hermetic dual-in-line
ceramic packages (D and F suffixes), 16-

lead dual-In-line plastic packages (Esuflix), -

and In chip.form (H suffix).
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CD40508
FUNCTIONAL DIAGRAM

CD4049UB, CD4050B Types

w High sink current for driving 2 TTL loads 2

u-High-to-low level logic conversion C

® 100% tested for quiescent current at 20 V

& Maximum input current of 1 uA at 18 V over full package-
temparature range; 100 nA at 18 V and 25°C . u ]

® §-, 10, and 15-volt parametric ratings

F 4 13 LF
Applications: Voo 'T
% CMOS to DTL/TTL hex converter -Yss ==
= CMOS current “sink” or “source™ [ S—
driver CD4049UB
® CMOS high-to-low loglc-levet FUNCTIONAL DIAGRAM
converter ~

MAXIMUM RATINGS, Absolute~-Maximum Values:
DG SUPPLY-VOLTAGE RANGE, (Vpp) -
Voltagesrefarenced 1o Vgg Terminal) tovvueeeernnnnnrernnseeroennnss 000003000000 voo =05V i0 +20V

INPUT VOLTAGE RANGE, ALLINPUTS .. FTYTTTTTIes -0.5Vio Vpp +0.5V
DG INPUT CURRENT, ANY ONEINPUT ....evvvrnnnnnnnnnnnnnnnnss Pereesieriarsersenacnas vees E10MA
POWER DISSIPATION PER PACKAGE (Pp): ’
ForTp =-560C 1o +100°C ..... Ceeeeretiiietaeeiaaaaa, Boonononoa CHO0506G ereeernress s SOOMW
ForTA=+1000C10+125%C..c..vruuiinnniennnninnnnnns «Z+. Derate Linearity at 12mW/2C to 200mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR ’
FORTA = FULL PACKAGE-TEMPERATURE RANGE (All Package 37 11 N 100mwW
OPERATING-TEMPERATURE RANGE (TpA).vevennennn, sressines ++.-559C to +1259C
. STORAGE TEMPERATURE RANGE (Tgig)evvvseinnnssecrenunnseeens Cereeena -850C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 % 1/321Inch (1.69 £ 0.79mm) from case for 108 Max .......... HOCGaA006a00060 +265°C

* RECOMMENDED OPERATING CONDITIONS at Ta=259C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

CHARACTERISTIC LIMITS _ 1\ 75
] Min. | Max.
Supply-Voltage: Range (V) (For To=Full Package- 3 18 v

Temperature Range)
Input Voltage Range (V)

Vee! 18 | V
*The CD4049 and CD4050 have high-to-low-level voltage canversion capalnlity but not
Tow-to-high-level; therefore it is recommended that Vin 2 Vee-
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Fig. 1—a) Schematic diagram of CD4049UB, 1 of 6 identical units;
b) Schematic diagram of CD40508, 1 of 6 identical units.
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STATIC ELECTRICAL CHARACTERISTICS

AuBIENT iz)ease

SUPPLY VOLTAQE (VeelsS v
CHARAC- CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C) |UNITS
TERISTIC >
VolVin[V 1
o|ViN[Vee|-s5[-40 [+85 +125 +25 ] i
(V) {(v) | (v) Min. [ Typ. | Max. ¥ T
- 3
Quiescent - 105 |6 1 1 30 30 - | 0.02 1 3
Device — 1010110 | 2 2 60 60 - | 0.02 2 A H
Current, lpp | _— [016]16 | 4 | 4 | 120 | 120 | = | o002 | a | 3
Max. -~.40,20]20 20 | 20 600 | 600 — | 0.04 20 -
Output Low 0405 [45]33(31 |21 | 18| 26] 652 | - et st~y
{Sink) 04]06 |5 |4 [38 | 29| 24| 32| 64 = Fig. 2-Minimum and mexirium voltage
Current 05 [0,10j10 { 10 | 9.6 6.6 5.6 8 16 - transfer characteristics for CD4049U8.
loL Min. 15015[15 [26 |26 [ 20 |18 | 24| 48 | - | .
Output High 46 |05 | 6 |-0.81-0.73{—0.68{-0.48|-0.65] 1.2 | — ANBIENT TENPERATURE (Ta1e75ec]
(Source) 25105 5§ |-2.6]-24 |-19 |-1.55]-2.1 | -3.9 - SUPPLY VOLTAGE (¥ccle8 v
Current 95 10,10 | 10 }-2.0{ —-1.8 |-1.35]|-1.18|—1.65] —3.0 - ]
IQH Min. 136]0,16 | 15 |-5.2[-4.8 [-35 |-3.1 |-4.3] —80 | — it
Output Voltage: | ~ {05 | & 0.05 — 0 Jo.0s 1 h
Low-Level, - 0107 10 0.05 0 |005 5 sl
VoL Max, ~ [o15] 15 0.05 - o Joos| g
Output Voltage: | —~ |05 [ 5 4.95 495| 5 — g o 8a
High- Level, _—_lo.10] 10 9.95 995] 10 [ — 3 Suw
VoH Min. -~ Jo0,15] 15 14.95 1495 15 [ - : 22
Input Low 45 ) 5 1 ~ ~ ; INPUT VOLTAGE (vyi—v s ton g g
Voltage: 9 — 10 2 __ — 2 Fig. 3—Minimum and maximum voltage % ;
Vl L Max. Bel = 5 26 35 transfer characteristics for CD40508. g S
CD4049UB * - - - L o
Input Low s | - 5 15 _ _ 15 1 AMBIENT TENPERATURE {Ty 1+25°C
Voltage: —— - - = | i
VyL Max. e . 1 F] i
€D40508 v M
Input High 05| - | 5 4 a | - |- £
Voltage: 3
Vi Min 1] - |10 8 8 | - = i
CDA049UB 16| - |15 125 126 | - - 3 :
- e
Input High a5] - | s 35 35| - | - g
Voltage: 3
N 91 - 1]10 7 7 - —
Viy Min. 135] — |15 T T E— S
CD406508 o~ i ORAIN=To - Sounce voLTace {vog1ov
C - y2¢s- 2740281
'TTS‘M:’:’E"" ~ 101818 | r0afz0a| =1 | &1 | — [+10°5|*0.1] pA Fig. 4 — Typica outputlow (sink/ current
0 . charaéteristics.
DRAIN=TO - Vps)-
o |AwmENT (Tade2sec 7 -8 SOU:CE V:L"AG: sz Y 4 0 g DI SOgRCE youTAE gl v
i THIHE HHHIM H
I 533 =5 T
3 L ov 1 c I
N L T o
3 49 g S5y H
: 2
- o o
E < 2
E GATE-T0-" YAGE (Vga)* 3¢ i g g
i T 5 o
t FhH 2 2
|; EITTY § §
DAAIN~TQ+ SOURCE VOLTAGE tvps) -V
$2C3- 2748301 s2¢8-274048 92CS-2743%R1
Fig. & — Minimum output low [sink) current Fig. 6 — Typical output high (saurce) current Fig. 7 ~ Minimum output high (source) current
drain characteristics, - characteristics. characteristics.



DYNAMIC ELECTRICAL CHARACTERISTICS at T4=25°C; Input t,,tt=20 ns,

C1.=50 pF, R =200 kQ

. LIMITS
CHARACTERISTIC CONDITIONS | ALL PKGS. UNITS
VIN Ve | Tye. | Max. -
Propagation Delay Time: 5 5 GO 120
Low-to-High, tpy 1 10 10 32 65 S
CD4049UB |_10° 5 |45 | 90
: 15 15 25 50
15 5 45 90
Gcaf 5 5 | 70 | 140 s
10 10 40 80
CD405081 10 5 45 90
e 15 15 30 60
15 5 40 80
High-to-Low, tpy 5 5 32 | 65
10 10 20 40
CD4049UB | 10 5 15 1 30
15 16 15 30
15 5 10 20 s c
5 5 55 110 o
10 10 22 55
CD405081| 10 5 50 100
15 15 15 30
15 5 50 100
Transition Time: 5 5 80 {160
Low-to-High, ty 10 10 | 40_| 80
16 i5 30 G0 -
5 5 30 G0 -
High-to-Low, tyHL 10 10 |20 | 40
15 15 15 30
Input Capacitance, C)p
CcD4049uUB | — - 15 |225
CD4050B [ = 5 |75 pF
{Ta)e25°C s 0]

INPUT AISE AHD FALL TIME {1 tg) —as

i
92¢3-2043002

Fig, 11 — Typical powsr dissipation vs, input
rise and fall times per invertar for

CD4049U8.
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Fig. 12 — Typical power dissipatian vs.
input rise and fall times per
inverter for CD40508.
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Fig. 8-— Typical voitage transfer charac-
teristics as a function of temperature
for CD4049U8.

CUTPUT VOLTAGE (Vg I—V

3 6 7 8 % 10
VOLTAGE {vp 1 —v
26320480
Fig. 9 — Typical voltage transfer charac: ’
teristics asa function of temper:
ature for CD40508:
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Fig. 10 — Typical power dissipation vs. frequency

characteristics.
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Fig. 13 — Quiescent device current
test circuit:
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NOTE:
] TEST ANY ONE INPUT,
Vss WITH OTHER INPUTS AT
Vge OR Vss
928$-204%0

Fig. 14 — Input voltage test circuit.

l._ 4-i0
{0.102~-0.254)

54-62 92CM-33556
(1.372-1.574)
CD4049UBH
Dir fons in p hi arein
derlved from the basic inch dimensions as Indicated.
Grid graduations are in mils (1073 inch).
TERMINAL ASSIGNMENTS
[ vee —ie
2 GrA 2
3 A —3
4 HeB 4
3 (] s
6 ¢ —§
? ¢ 7
8 Vss —18
NCsKQ CONNECTION 9205:24480R1 NC KO CONNECTION 92€8-244810)
CD4049uB. CDh40508

Vee

INPUTS
Vee NOTE
MEASURE INPUTS
SEQUENTIALLY,
Vss 10 80TH Vee AND Vgg
. CONNECT ALL UNUSED
MPUTS T0 EITHER
Yee OR Vss
vss

e e

Fig. 15 — Input current test circuit.

CHIP DIMENSIONS AND PAD LAYOUTS

CMOS 10 V LEVEL TO DTL/YTL S V LEVEL

Veg:$V
COS/MOS QUTPUT -
N TODTL/TTL
co4042
INPUTS
HI0VeV Iy
—‘_Lo-v;!_ J=.-"ss

IN  TERMINAL — 3,5,7,9,11,0R14
OUT TEAMINAL— 2,4.6,10,12,0R 15
Vee TERMINAL— |

Vgs, TERMINAL — 8- 9265-201198)

Fig. 16 ~ Logic-level

o

*Wor

&7
(1.600-1.803)

3-145

56-64
{1.344-1.626)
CD4050BH-
Voo
Olaf
$00xF, I *
' 16f—
a2 sl—
T 3 )
e 4 [ =
10KHL, 125
m‘:(ul,'mm — E‘"‘"’"!,.
T 1of—n
3 s
= € intLwoEs
FIXTURE CAPACITARCE
s2ts-30079

Fig. 17 - Dynamic power dissipation test clrcuit.
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