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CMOS BCD-to-7-Segment
Latch Decoder Drivers

High-Voitage Typées (20-Volt Rating)

. X DISPLAY

8 CD4511B types are BCD-to-7-segment
latech decoder drivers constructed with
CMOS logic and n-p-n bipolar transistor out-
put devices on a single monolithic structure.
These devices combine the.low quiescent
power dissipation and high noise immunity
features of RCA CMOS with n-p-n bipolar
output transistors capable of sourcing up to
25 mA. This capability allows the CD4511B
types to drive LED's and other displays
directly.

Lamp Test (LT), Blanking (BL), and Latch
Enable or Strobe inputs are provided to test
the display, shut off or intensity-modulate it,
and store orstrobe aBCD code, respectively.
Several different signals may be multiplexed
and displayed when external multiplexing
circuitry is used.

The CD4511B types are supplied in 16-lead
hermetic dual-in-line ceramic packages
(F3A suffix), 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline
packages (NSR suffix), and 16-lead thin
shrink small-outline packages (PWand PWR
suffixes).

These devices are similar to the type
MC14511.
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S2CS-23084R1

CDa511B
TERMINAL ASSIGNMENT

CD4511B Types
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Features: vsste sacs- zsomm
Vpg*l6
® High-output-sourcing tapability ........ up to 25 mA
® {nput latches for BCD Code storage
FUNCTIONAL DI{I\GFIAM

& Lamp Test and Blanking capability

= 7-segment outputs blanked for BCD input codes > 1001
= 100% tested for quiescent current at 20 V

® Max. input current of 1 uA at 18 V, over

full package-temperature range, 100 nA
at 18 V and 25°C

8 5.V, 70-V, and 15-V parametric ratings

Applications:

& Driving common-cathode LED displays

® Multiplexing with uomrncm-uthoda LED
displays

® Driving incandescent displays

® Driving low-voltage fluarescent displays

im Val

MAXIMUM RATINGS, Absolute-M
DG SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced lo Vg Terminal) .......0....covnenn. O -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS .......covovvivnnnnann e e -0.5Vto Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ...ttt e it antaanientansanecnsrnaans +10mA
POWER DISSIPATION, PER PACKAGE (Pp):

FOrTam =550 10 +T1000C L. iuunniettutnneetttanniasaseesanaseatsssessonsosessserons 500mW

ForTa=+100%C10+125%C.. .....oiiiiinnniiiniiieninnns Darata Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp =FULL PACKAGE-TEMPERATURE RANGE {All Package Types) . .............oounnnns 100mW
OPERATING-TEMPERATURE RANGE (TA) . - ..o vviiveiiaaniiniiaiinnsasasiannsnnns -559C 1o +1259C
STORAGE TEMPERATURE RANGE (Tgtg) . . v v vvvverrsnnirrerannniinaaaiaiianas -65°C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 £ 1/32inch (1.58 £ 0.78mm) from casefor 10smax ............ccooinninans +265°C

OPEFIATING CONDITIONS AT Tp = 25°C Unless Otherwise Specified

For maximum reliability, nominal operating conditions should be selected
so that bperatian is always within the following ranges
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Charactu'iltic . Vpp | Min. Max. Units

Supply:Voltage Range (Tp): - 3 18 v
(Full Package- Temperature Range)
5 150 — ns
Set-Up Time (tg) 10 70 - ns
15 40 - ns
5 0 — ns
Hold Time (ty) 10 0 - ns
15 0 - ns
5 400 - ns
Strobe Pulse Width (ty) 10 160 - ns
15 100 - ns
Copyright @ 2003, Texas Instruments Incorporated
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CD4511B Types

STATIC ELECTRICAL CHARACTERISTICS
TEST CONDITIONS 13
LIMITS AT INDICATED TEMPERATURES (°C) LY
s
s Te
CHARACTERISTIC lon]| Vo |Vin|VDD o7 Units g- B
(mA) V) V) V)| 55 | _a0 | +85 | +125 | Min. | Typ. | Max. S eI i3
Quiescent Device | — - -I5]s 5 [ 150 | 1s0 | - 004 | 5 ] O T
Current: 1pp = —] —To e [ 07300 a0 [ - | ooal 10 ., |5 HiH 3
Max. 1= -1 -1 [20 20 | 600 | 600 | - 0.04 | 20 wHHHEAHH
|- -1 -1]20 |100 | 100 [3000 {3000 | - 0.08 | 100 E I
Output Voltage: Tt H
Low-Level V - 00'150 1: ao,g: - SRR " omaw-To-soumce vadE vpg) - s
ow Level Vo |_- - {o, . - 0 |005]| V Fig. 1 — Typical output low (sink) current
Max. | - 0,151 15 0.05 - 0 0.05|- characteristics.
~los| 5] a 4 a2 4.2 41 | 458 -
High-Level Vo - 10.10f 10 9 9 9.2 | 9.2 9.1 9.55 -V T T
Min, | - 01s| 15 | 14 14 14.2 14.2 141 | 1455 - : H ﬁ
Input Low _ losas 5 15 _ _ 15 53‘3;
Voltage, Vi - 188 -|10 3 - - 3 |V i
Max. 15,138 15 4 - - a
Input High - |os,38 5 35 35 - -
Voltage, V, — | 188 10 7 7 - Y T
Min. 15138 15 1 " - - = =
0 40 | a0 { 420 | 420 [ 410 as8 | - ! HHE b
3 ~ - — 35 — 1 T 11 I‘I‘;[;wc
- T TEMPERATURE (T, b
10 5 (380 ] 380 [ 390 [ 300 [ 390 410 -1 v 28 % 7s 100
15 - 3.50 350 - 3.05 — LOAD CAPACITANCE (C_)—pF  ®2cs-27077
20 355 | 355 | 330 | - 340 | 375 — Fig. 2 — Typical data-to-output, low-to-high-evel
25 340 | 340 - - 3.10 | 355 - propagation delay time as a function of
0 ; 90 | 90 | 920 | 920 | 9.10 | 955 | - losa capecitance.
Output Drive 5 - - - - 9.25 -
Voltage: 10 - 885 | 885 | 900 | 000 00 15 | -1 | [, rewpemarume (1 1-2s%c HTHHEHITHT
High Level V 15 10 - - - 9.05 - 1 eootHH __;“}H'H:"';apm HLL G H
OH ~, THE T QUTAGE (VEO) 5y
Min.| 20 -1 - 870 { 870 | 840 | 840 | 860 | 890 — FOIHE 138 M e
25 - 8.60 | 8.50 - - 8.30 | 8.75 - = = T
Y HHH SHEE T e
0 -1 - 140 | 140 | 1420 [ 1420 | 14.10] 14585 | - e s H
5 -1 - - - — - - 14.30 - 3
10 - 1390 | 1390 | 140 | 140 | 140 | 1420 | - ;
15 v z : oy HHH
15 -1 - - = = - - 1410 | - 2 ; } i
20 -1 - 13.75 | 13.75 | 13560 | 13.50 | 13.70 | 13.95 HHH L 3 Loy HH
25 -1 - 1365| 1365| - — [13s50] 1380 | -
5 E L
Qutput Low ) o . %0 ™ 100
(Sink} Current, | = 04/0s| 5 Joea | 061 | 042 (036 | 061 ] 1 - |ma LOAD CAPACITANCE(CL)=pf  w2cs-27078
oL - 05 fo,70] 10 [ 1.6 15 | 1.1 0.9 1.3 | 26 - Fig. 3 — Typical data-to-output, high-to-low-level
Min., | - 1501515 | 42 | a 28 | 24 34 | 68 - propagation delsy time a5 a function of
load capacitance.
Input - 0,18/0.18] 18 |#01 [ 0.1 | &9 £ - | £10-8{+0.1 | wA
Current,lm TS
Max. AMBIENT TEMPERATURE (T, Je28*C 1HIH 11T
o <E SRR
Lopy s fiEn b % a3
Tan -
n 35315503 AN 1
= T e H
g =1 22
- Bae . eaes
§-‘- 1L
? Benas-aams2ttaaad
£
H f §assst
& 25 50 TS 100
LOAD CAPACITANCE{C }—pF 2CE-2TOTY
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Fig. 4 — Typical low-to-high-level transition time as

of load cap



CD45118B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C, Input ty, ty=20ns,

AMBIENT TEMPERATURE (T, 125°C
= T T T,

C| =50 pF, Ry =200 k2
Test LIMITS
CHARACTERISTIC Conditions All Packages UNITS
DD
Volts Min. Typ. Max.
Propagation Delay Time: 5 - 520 1040
(Data) 10 - 210 420 ns
High-to-Low Level, tpyy)_ 15 - 150 300 5
© 100 200 300 400 %00
- ) 5 - 660 1320 LOAD CAPACITANCE(CL)Y=pF ., o 7080
Low-to-High Level, tp|_ 1 10 - 250. 520 ns Fig. 5 — Typical high-to-low ition time as &
15 - 180 360 function of load capecitance.
Propﬂation Delay Time: 5 - 350 700
(BL) 10 - 175 350 ns
High-to-Low Level, tpy_ 15 - 125 250
5 - 400 800 AMBIENT TEMS (Ty Ie2sec 1
» Low-to-High Level, tp) 4 10 - 175 350| ns ? : T, H
15 - .| 150 | 300 (s Hie g 3
Propagation Delay Time: 5 - | 250 500 & A
h 10 - | 125 | 250| ns § ©p ST g 3
High-to-Low Level, tpy_ 15 - 8 | 170 5 19 5 w
5 - | 150 | 300 g o i § =
Low-to-High Level, tp_ 10 - 75 150 ns g B : b §
15 - 50 100 B P = E
Transition Time: 5 - 40 80 o X 12 § x
10 30 60 ns SUPPLY VOLTAGE —OUTPUT DRIVE VOLTAGE ( VDD~ VOH1—V
- 923~ 27081
Low-to-High Level, tT 4 15 - 25 50 Fig. 6 — Typical voltage drop (Vpp to output) vs.
P ssafi ion of
5 - 125 310 supply.
10 — 75 185| ns
High-to-Low Level, TTHL 15 - 65 160 Q‘M'c
5 150 75 - !‘ :: Cy =30 pF —
Minirgum Set-Up Time, tg 10 70 35 - ns Lt CLo18 pF==— "
£ !: \0‘&
15 40 20 - i af J“‘O/ /)\y
5 o | -75 - K &7
Minimum Hold Time, tH 10 0 -35 - ns 5 . ‘f} ////
15 0 [-20 | - E“"!g 7
5 a0 | 200 | - s T d
Strobe Pulse Width, ty 10 60 | 80 | - | ns it 7
15 1 ol
% S0 T
ot " enequllicy 1) 1o 4
i - 7. 9205-2T082
Input Capacitance, Cj 5 5| pF Fig. 7 — Typical dy  power diss chersctoristic.
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CD4511B Types

TRUTH TABLE .
- r—3
LE|BI|CT|D ¢ B Ala b c. 0 e 1 g Ouplay
[i-0]
i xxnxxxx||111118
x[of1]|x x%x x|oo 00 0 0 ofBlank
- l,'>°— 011000011111100
O =2 of1f1fooo 1for 10000 f
17
o 1|1 OB1OIIOIIOIE
0¥ =S
(}Do- ot10011|rrlnn15
T ur1otuon|:on|1q
1 J
TG |
N — 0110101?01301]5
c‘:t x .
]
N 17 0110111100111116
- 011011111100007
) 011100011111118
o+
o —t
E)Do- 16 _r\
N 01110011110011?
— o 1|1 |{r 01 0|00 OO0 O O OBlank
o |t|lr |1 01 2|00 000 O OBlank
E/STROREN o 1|1 (1 10 0|oo 00 0 0 OBlank
ODOLDO—A T o111 10 1|00 000 G O|Blank
o111t 11 ojoo 00 0 0 0fBiank
o fr[1 {1 11 1|00 00 O 0 O|Blank
20L-2TOTSR 1T (i1 X X X X * *
Fig. 8 — Logic diagram, X =Don't Care # Depends on BCD code previously
spplied when LE =0
v, - . ) )
o0 TEST CIRCUITS \r?, Note: Display is blank for all illegal input codes {BCD > 1001).
Voo T INPUTS OUTPUTS
INPUTS - L
o Vin -y = te
V¥ss o ] - -t
o DATA
YiL - - N INPUT
~-— —
vss TEST ANY COMBINATION
OF INPUTS
BRCS -2 TAA IR
Fig. 10 — Input voltage.
$2C5- 2T40IRY Voo . QUTPUT
Fig. 9 — Quiescent device current.
4. INPUTS 'PHL —=
Vm NOTE: S2C5-2208%
\,@_ MEASURE INPUTS 1,0y #2008
° SEQUENTIALLY, P
Vss TO BOTH Vpp AND Vgg
CONNECT ALL UNUSED
INPUTS TO EITHER
Vpp OR Vgg-
Vss

PCE-2T402

Fig.11 — Input current.

—c —1
iT L 1.
L8 o S0pF 2200
kQ
| Le —"* vs
5
e o, 't
L _Ja
te=lg =20 |
reles e I Vgs —t TEO""
vss vss
MEASURE OUTPUT d FOR tpyy
MEASURE OUTPUT g FORtpy S2C5-2T08ERI

Fig.12 — Data propagation delay.

PULSE B
GEN v C
t "1y *20ns {0
(18
-
s
Vss

.,

]
&

7,
FOR HOLD
L o= ——

'

Vss

92Cs-2T

te Mg *20 08

Fig. 13 — Dynamic power dissipation.
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92C3- 23086R1

Fig. 14 — Dynamic waveforms.



e - CD4511B Types

APPLICATIONS
Interfacing with Various Displays
[~Voo Voo
i g
N R —
A—— .
INpUTS{ g 1| LaTCH i
o 8 "
I..g_.._f._ DECODER a 566 JV“\'. ][—— ——————— .l
| v
ToVop |

ﬁm%
a— -
o
s
I
LE I
T . i
"°"_D\9*_s" J
ICS- 27O I
A di brigh ity display can be
btained with low-voltage fluorescent displays

such as the Tung-Sol Digivac $/G** Serfes.
T ademark Tu ng-Sol Division Wagner Electric Co.
Fig 16 — Driving low-voitage fluorescent displays.

o Vop =3V
L, T
chasI a
yyvy b A e
! le
iuursemnr :___j la Voo
R ! )
. LE— ’
. . v | Rm=4000
S2CS-2T089RI oo I
Duty Cycle = 100% L
IseG = 'piope AVG. = 20 mA at Luminous Intensity/Seg = 250 micr dl 1"“
V, -V 92CS-27090R
R=._OH” "DF 2 of 7 Seg Shown C d
Isec Besistors R from Vpy to each 7-segment driver
Fig. I5 - Driving cathode 7- LED displays (¢ ple Hewilet-Packard 5082-7740). outpu:tmchoun to keep all Numitron segments
slightly on and warm.
o Voo Fig 17 — Driving i displays (RCA
Numitron DRZOOOWNM
A T e R'I'____‘I  nhe | e r‘"——T
ol Lo | zgqf ! 1 It | 0 20 40 60 80 100 18
c_| le | * | I || | | | 38 [} | _
1 Id_' | ! i | ]
T = N O R AT ]
W
op . (L . |
aL—Lﬂ""”_ljg;"’l Ii_ “i |
v, - | OF wy |
> | !'i 1 i,l _![I
Lt b d1_J
YOI . +
RO LR Vee -98
- 2.286-2.489)
VO3
RESET
CD4024

le— 0103219
(0.102-0.254}

15-123

1

FICN - ZTORTAI

ts C

Multiplexing Scheme Sh g 2 of 7 Seg ted
Transistors Ty —T4 (RCA-2N3053 or 2N2102) have | Max.rating > Txigeg

Duty Cycle = 26%

'seG * ['DI0DE 4! * 4

A< Vou ~Vor - Vee!
'seG

All unused inputs on CD4555
are connected to Vppor vSS'

Fig. 18 — Multiplexing with g LED display
4 character display or 4 discrete Monosanto Man 3 displays).

thode 7.
K
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{example Hewlet-Packard 5082-7404

2.921-3.128)

92CM- 32873
Dimensions and pad layaut for CD45118 chip.

Dir inp are in milli s and are
derived from n‘w basic inch dimensions as indicated.
Grid graduations are in miis (:0-3 inch).

H
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J (R—GDIP—Txx) CERAMIC DUAL IN—=LINE PACKAGE
14 LEADS SHOWN

PINS *x
DIM 14 16 18 20
5 0.300 | 0300 | 0.300 | 0.300
(762) | (7.62) | (7.62) | (7.62)
" . BSC BSC BSC BSC
ﬁ r-‘] r-'“l ["-“l r'-‘] ["-“l ﬁ B MAX 0.785 .840 0.960 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
) C B MIN — — — —
l C MAX 0.300 0.300 0.310 0.300
UIVEVAVAVEVAY (7.62) | (7.62) | (7.87) | (7.62)
1 7
0.245 0.245 0.220 0.245
0.065 (1,65) C MN
S0 (18] (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52

—»| |&¢—0.005 (0,13) MIN 0.015 (0.38) |47 4"

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J 0.026 (0,66)
0.074 (0,36) 015"

—>
0.100 (2,54) 0.014 (0,36)
0.008 (0,20)

4040083 /F 03/03

NOTES: A, All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.

D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

0.125 (3,18) MIN

N (R—PDIP—T**) PLASTIC DUAL-IN—-LINE PACKAGE
16 PINS SHOWN
PINS **
- A »
o 14 16 18 20
16 ’ 0.775 | 0.775 | 0920 | 1.060
o e B e I e W o B e B T ACMAX 1 19,69) | (19,69) | (23,37) | (26,92)
0.745 | 0.745 | 0.850 | 0.940
) %ﬁgfg)) ACMING 1 18,92) | (18,92) | (21,59) | (23,88)
MS—001
P2 SN S s e s e A VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 (8,26)
> r 0,030 (0.78) 0.020 (0,51) MIN 0.300 (7,62)
I | \ 5 0.015 (0,38)
| | —
1 1 0.200 (5,08) MAX Tcouge Plane
\. ‘ ‘ \)Jl i Seating Plane
(B ¥ (0,25) NOM

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) @]

—pf —

)

U M/WE_% Pin Only A

= 20 Pin vendor option

J 0.430 (10,92) MAX

4040049/E  12,/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).

@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

.,
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MECHANICAL DATA

PW (R—PDSO-G16) PLASTIC SMALL OUTLINE

0,30
T ﬂr o [@1010 @
16 9

il

-
-
-
-
-

0,75 NOM

v ——P

6,60

ININ
[&N]
olo
(e2)
N
O

« °

v M_U_U_U_U_U_U_)i Seating Plane # (J_\ ) /_L

L 1,20 MAX 015 ]

0,05

|

4040064—-4/G 02/

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0,15 each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-183

w3 TEXAS
INSTRUMENTS
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LAND PATTERN DATA

PW (R—PDSO—G16)

PLASTIC SMALL OUTLINE

NOTES:

\ All Around //

Example Board Layout

Stenﬁl J?p%nings
(Note C) (Note D)

—— |~— 16x0,30
—— <—14x0 65

‘ ——| 140,65
H_HHHHHH'H 16x1.55 THHHHHHHH

Juututy

9,60 5,60

—

RSt Tonnanny-

Example
Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

(See Note E)

4 \ Example
1,$O / Solder Mask Opening
j

——l=—0,07/ /

————-T

4211284-3/G  08/15

cow»

m

Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

w3 Texas
INSTRUMENTS

www.ti.com



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

0,51

ST
IAAARAR T

¢

0.25M)

(@)

0,15 NOM
500 7,40
O l Gage Plane [/ §
Jo0o0o000Q
1 7
105
A 0,55
015
/ | | o [ \
v \ | Seating Plane ¢ J—\ ) r\L\,
L 2,00 MAX T [©[o.10
PINS #x
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70

4040062,/C 03/03

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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