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CD4511B Types

k 'l cu4511a types are BCD-to-T-mgment '

Iatch decoder drivers constructed with
CMQOS logic and n-p-n bipolar transistor out-
put devices on a single monolithic structure.
These devices combine the iow 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 (CT), Blanking (BL), and Latch

Enable or Strebe inputs are provided to test -

the display, shut off orintenisity-modulate it,
and storeorstrobe a BCD code, respectively.
Several different signats may be multiplexed
and displayed when external multiplexing
circuitry is used. The CD45118B is supplied
in 18-lead hermetic dual-indine ceramic
packages (D and:F suffixes), 18-lead dual-
in-line plastic packages (E sufﬁx) andin
chip form (H suffix).

These devices are similar to the type
MC14511.
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TERMINAL ASSIGNMENT

® 5-V, 10-V, and 15-V parametric ratings

92CS-25087

. LE/STROBE =
Features: vss+a

Vpp*6
L] Hiqh—output—sourcing bapability ........ up to 25 mA
® input latches for BCD Code storage

® Lamp Test and Blanking capability

FUNCTIONAL DIAGRAM

9205 - 2808382

& 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
at18 Vand 25°C -

Applications:

a Driving common-cathode LED displays

® Multiplexing with common-cathode LED
displays '

® Driving incandestcent displays

8 Driving low-voltage fluorescent displays

MAXIMUM RATINGS, Absolute-Meximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referanced to Vgg Terminal) .......0......oc.een. . e ... -0.5Vto +20V
INPUT VOLTAGE RANGE,ALLINPUTS ...........cccivnnen PR e ~0.5Vto Vpp +0.5V
DCINPUT CURRENT, ANY ONEINPUT ... i e et e e s +10mA
POWER DISSIPATION, PER PACKAGE (Pp):

L R o o o o o 500mW

ForTa = +1009Cto +1259C......... e Darate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR B

FOR Tp =FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...........co.ocovunnnt 100mwW
OPERATING-TEMPERATURE RANGE{TA) - .. ... 0. vt e e s -550C t0 +1259C
STORAGE TEMPERATURE RANGE (Taig) -+ -« eevvvneransrinannaninsnninnsnenes -659C 1o +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 £ 1/32inch (1.59 £ 0.79mm) from casafor 108 Max ..........lveeeuinnennnas +265°C

OPERATING CONDITIONS AT Tp = 25°C Unless Otherwise Specified

For maximum reliability, nommal operating conditions should be selected
s0 that bperation is always within the following ranges ’

Characteristic _ : : Vpp | Min. | Max. Units
Supply:Voltage Range (Ta): 3 3 8 - 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
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CD4511B Types

STATIC ELECTRICAL CHARACTERISTICS [~ [AMBRENT TEMPERATURE (Tale 28]
TEST CONDITIONS ) T B
LIMITS AT INDICATED TEMPERATURES {°C) .!3
o
CHARACTERISTIC [lon] Vo |Vin|VDD 7% Units E .
(mAN V) (V) L IVI ) g5 | _a0 | +85 | +125 | Min. | Typ. | Max. e HEE
Quiescent Device | — -1l -l5s]s 5 [ 150 | 150 | — [ oo0a] 6 3 . £ tHH
Current: Ipp - -1 —j10 {10 10 [ 300 | 300 - ooa] 107 . |8
Vx| —| —]5 | 20 | 20 | eoo | 600 | - 0.04 | 20 5 oA
- —{ - 120 [100 | 100 | 3000 [ 3000 — 0.08 | 100 g e
Output Voltage: eias)
- - 105 5 0.05 T— 0 0.05 ° DRAIN-TO-80 ﬂlct VOLTIBEt(Vngl—V a2cs-2451803
Low-Level Vg | - - 10104 10 0.05 - 0_1005]| Vv Fig. 1 — Typical output low (sink) current
Max. | - 0,151 16 0.05 - o} 0.05 |- characteristics,
- 105 5 4 4 4.2 4.2 4.1 4.56 - .
High-Levet Vo - 10,101 10 9 a 92 | 92 9.1 9.55 — v B 3331 4EE RETES BRSS! E:E
Min, | - - ]0.151 15 | 14 14 14.2.{ 142 [ 141 ] 1455 - gl S&M_ TupPLY VOLTAGE (Vpp)* $Y¥ 11111
] —+ +
-—ﬁmz gtk i o
Input Low _ losas 5 16 - _ 15 :?- joass Ty e M
Voltage, V|| = i88 _ |10 3 — - 3 v § HH il Mr’I}iI s
Z Saspiieed
Max. 15,138 15 ] Z z % { : r
A 3 R R R
Input High - (05,38 5 35 a5 - _ k3 1 e - v
Voltage, V| — | 838 10 7 7 = Y 8 i 5 58
Min, 15,13.8 15 11 1 _ _ 3 e Y i
0 T a0 [ a0 [ 420 Ja20 [410] ass | - g -
5 - - - - 4.25 - T TEMPERATURE (Ty, 1-25°C]
10 5 13.80 3.80 3.90 3.90 3.90 4.10 — v [: 23 50 75 100
15 - - 3.50 360 — 3.95 — LOAD CAPACITANCEIC ) —pF  s2¢5-27077
20 E 3.55 3.55 330 | - 3.40 3.75 - Fig. 2 — Typical data-to-output, low-to-high-Jevel
25 340 [ 340 - - 310 355 - propagetion delay time as a function of
I itance.
0 ] 90 | 90 [ 920 | 920 [910] 955 [ — oadt capacitance.
QOutput Drive 5 - - - — 9.25 — .
Voltage: 10 - - 885 | 885 | 900 | 900 | 900 [ 9.15 - v AMBIENT TEMPERATURE (Tp, 1=25°C 11T T LI
: 5 10 = : Sistseisgaasecniestsl
High Level Vg |1 - - - - - - 9.05 - L ST HHH LT TacE (Vooh* 3
min.[ 20 B 870 | 8.70 | B40 | B.40 | 860 | 8.90 — FIHHI T sueet Y h
25 B 860 | 860 | - — [ 830 875 | - = 25
3 an N
0 HE 14.0 | 140 [ 1420 [ 1420 [1410] 1455 | - =
5 -1 - - - - - - 1430 [ — =
0] - | — |5 [1390] 1390 140 | 140 | 140 1420] - |, | [¢
B —1 - . = = = a0 = &
20 - - 13.75] 13.75 ] 1360 | 1350 | 13.70] 13.95 — ;‘l
25 - - 1365 | 1365 - — 13.50 | 13.80 - 3
- Y
Qutput Low : [] = %0, s 100
{Sink} Current, _ 0.4 05 5 0.64 0.61 0.42 0.36 051 1 _ A LOAD CAPACITANCE(C )~pF 92C5-27078
oL — 0.5 fo,10][10 116 15 | 1.1 09 13 | 26 - Fig. 3 — Typical dats-to-output, high-ta-low-level
Min. | — 1.5 |0,15| 15 a2 a 28 24 34 6.8 _ propagation delay time as a function of
load capacitance.
fnput - 0.18|0,18[ 18 |t01 | 201 |+ # - | +10-8{401 | A
Currem,llN T
Max. AMBIENT TEMPERATURE (Ty Je25°C 1131111 t;_“Li:
o R et T
£ IHES Hr Joa¥ 11
e
g saasa
5 ‘A—‘——”? }
£
2 a=
<
£
10
3 25 50 o) 166

LOAD CAPACITANCE (C( }—pF 9R2Cs-27079

Fig. 4 — Typical low-to-high-level transition time as
a fi ion of load capaci é.
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DYNAMIC ELECTRICAL CHARACTERISTICS at To= 25°C, Input t,, t; = 20 ns, AvBIENT TEMPERATURE (T I:23-c 11T
€ =50 pF, Ry =200 k2 : . !
Test LIMITS Jé'
CHARACTERISTIC Conditions All Packages UNITS 5
i YbD =30
Volts Min. Typ. Max. 2
? DN
Propagation Delay Time: 5 - 520 | 1040 g
(Data) 10 - 210 420f ns "
High-to-Low Level, tpyy) 15 - 150 300
© 00 200 300 400 500
- . 5 - 660 1320 LOAD CAPACITANCE(CLI=pF ., 0 27080
Low-to-High Level. tp| 4 10 - 260 520| ns Fig. § — Typical high-tp-low transition time as a
15 - 180 |- 360 function of load especitance,
Propagation Detay Time: 5 - 350 700
(BL) 10 - 175 350 ns
High-to-Low Level, tpyy 15 — 125 250
5 — 400 800 AMBIENT TENPERATURE (1) )+23°C :
» Low-to-High Level, tp| 4 10 - 175 350| ns ? 5 {_
15 - | 150 | 300 3. e gt 3
Propagation Delay Time: 5 - 250 500 g é;" e >
(n 10 - 125 250 ns H 7 =]
High-to-Low Level, tpy 15 - 85 170 s N Sw
& Fd
5 - | 150 | 300 8 £ g 5
Low-to-High Level, tp; 10 - 75 150} ns 2 = e£e
15 - 50 100 3 it = -
B siis 38
Transition Time: 5 - 40 80 o [ Ltv ey O x
.IO _ 30 60 ns SUPPLY VOLTAGE - OUTPUT DRIVE VOLTAG! wgz(?s"- 21081
Low-to-High Level, tT| 4 15 - 25 50 Fig. 6 —Typical voltage drop (Vp, to output) vs.
S output source current as a function of
5 — 125 310 supply.
10 - 75 185 ns
High-to-Low Level, tyy| 15 - 65 160 e T T
5 150 75 - B‘ ; ¢ * 50 pF —
Minirgum Set-Up Time, tg 10 70 35 _ ns Lot CLo1g pF=—— .
15 0 | 20 | - ek Sh
' g T DS AD 4
5 0 -75 — £ . *”7/’ /
ini if . - - a .
Minimum Hold Time, ty :(5) g gg ns 2 2 M 7"/
. . 1y A
5 400 | 200 - e T yd
Strobe Pulse Width, ty 10 160 80 - ns 2 & /
15 100 | 50 I SV (P U T
.+ 4837 T 4618 2 468 c 468 < 458
W : o FREQUB:,CV II)—I&I&I 1o IO’
i - 75| pf szcs-2rom2
Input Capacitance, CIN 5 P Fig. 7 — Typical dynamic power dissipation characteristics.
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CD4511B Types
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Fig. 8 — Logic diagram. X =Don't Care # Depeands on BCD code previously
applied when LE =0
¥ v Note: Display i k for all illegal input codes (8CD > 1001).
(++] TEST CIRCUITS Tw ote: Display is blank for all illegal input codas { ¥
Yoo t
INPUTS INPUTS | QuTPUTS
o Vin - . ’ t
vss \—- =] . k]
° DATA
viL - [ INPUT
] b =
NOTE:
vss TEST ANY COMBINATION
OF INPUTS
@ 9205-2T4 4RI
Vs Fig. 10 — Input voltage.
9205- 27401R) ‘f/on . QUTPUT
Fig. 9 — Quiescent device current. .
@ INPUTS PHL —=
Yoo - NOTE: 82CS-25085
\,_@__ - MEASURE INPUTS te oty =200
[} SEQUENTIALLY,
vss - TO BOTH Vpp AND Vgg
- CONNECT ALL UNUSED
INPUTS TO EITHER
! Vpp OR Vgs-
Vss
92C5~-27402 .
: . 20 ns Vv
Fig.11 — Input current. o0
50%
v
o0 LE 10% 0
; Voo tsu *HoLp .l
100 uF vop
e | ¢ 1 £
DATA 50% 7 50%
o nl PULSE — INPUTS ) —————— 0
BL - 80pF  2ogo GEN [ ]c ob 20ns v FOR SETUP
T ko ty»ty 22008 T £ oo Le
| N " vss 5L = T i
LSE . 0 — L0 4 T R HOLD
= Lda T Vss [] DE L T i OUTPUT £, FOR HOL -0
Vet =20ms L—{a L Tec 20 m.' 20m
Veg I 50 pF Vs 4 ToL STROBE
l T oL 90%
CL 50%
vss Vvss [ & 0%
MEASURE OUTPUT d FOR tp, 4 v w
MEASURE OUTPUT g FORtpy 92C5-27088RI 58 92C5-27086R! 92CS5-25086R)
1, .1y =20 s
Fig.12 — Data propagation delay. Fig. 13 — Dynamic power dissipation. Fig. 14 — Dynamic waveforms.
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APPLICATIONS
Interfacing with Various Displays

B Types

Duty Cycle = iOO%

92C5-27089R!

'SEG = IDIODEAVG.'= 20 mA at Luminous Intensity/Segment = 259 microandlu

Vou -V
q=-Jon~Vor
IseG

Fig. 15 - Driving hode 7-seg LED displays (example Hawiet-Packard 5082-7740).

H2H@H a0
HD-G3

[-}]

N =
vss

CD4553

. ) Vss
Multiplexing Scheme Showing 2 of 7 Segments Connected ~ 92CM-27087R)
Transistors T1¥T4 {RCA-ZN3053 or 2N2102) have I Max.rating > TxigeG

Duty Cycle = 25% .
I =0 e Ixd .
SEG DQOD_EAVG e
a - Vor ~ Vor - Vee!

‘st
All unused inputs on CD4555
are connected io VDD or VSS'

#2CS- 270MRI

A medium-brightness intensity display can be
obtained with low-voltage fluorescent displays
such as the Tung-Sol Digivac S/G®* Serfes.

*%Trademark Tung-Sol Division Wagner Elactric Co.
Fig. 16 — Driving low-voitage fluorescent displays.
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92¢5-2709%0R1
2 of 7 Segmants Shown Connected

Besistors R from Vg 10 sach 7-segment driver
output are chosen to keep all Numitron segments

slightly on and warm.

Fig. 17 — Driving incandescent displays (RCA
Numitron DR 2000 serias displays).

. 115-123 ’

2.921-3.125 T

92CM- 32873

Dimensions and pad layout for CD45118 chip.

Dimensions in parenth are in millimaters and are
”

Fig. 13" ~ Multiplexing with comman-cathode 7-segment LED displays (example Hewlet-Packard 5082-7404 dsrived from the basic inch di. jons as il d,

4 character display or 4 discrete Monosanto Man 3 displays).
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Grid graduations are in mils (10~ inch).
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



