CMOS BCD-to-7-Segment
Latch Decoder Drivers

High-Voltage Types (20-Volt Rating)

DISPLAY

CD4511B Types

8 oreEqseTEs

The CD4511B types are BCD-to-7-segment
latch 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 aliows 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 or strobe a BCD code, respectively.
Several different signals may be multiplexed
and displayed when external multiplexing
circuitry is used. The CD4511B is supplied
in t6-fead hermetic dual-in-line ceramic
packages (D and F suffixes), 16-tead dual-
in-line plastic packages (E suffix), 16-lead
ceramic flat packages (K suffix), and inchip
form (H suffix).

These devices are similar to the type
MC14511,

92¢5 - 25087

Features: vesro

8205 - 2808302

@ Hiph-output-sourcing capability . ....... up to 25 mA
® Input latches for BCD Code storage

u Lamp Test and Blanking capability FUNCTIONAL DIAGRAM

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

u Max. input current of 1 uA at 18 V, over
full package-temperature range, 100 nA
at 18 V and 25°C

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

Applications:

® Driving common-cathode LED displays

® Muitiplexing with thode LED
displays

= Driving incandescent displays

® Driving low-voltage fluorescent displays

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp!

(Voltages referenced to Vgg Terminal) . . . . . . . . . . -0.5t0 +20 V
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . . . . . —0.5t0 Vpp H0.6 V
DC INPUT CURRENT, ANYONE INPUT . . . . . . . . . . 0 mA

POWER DISSIPATION PER PACKAGE (Pp):
For Ta = —40 to +60°C (PACKAGETYPEE) . . . . . . . . . . . . . . 500 mW
For Ta =+60 to +85°C (PACKAGE TYPEE) . . . Derate Linesrly at 12 mW/°C to 200 mW
For Ta =-55 to +100°C (PACKAGE TYPES D, F, K) 500 mW
For T = +100 10 +126°C (PACKAGE TYPES D, F,K) -
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

. . . . . . . . . mi
Derate Linearly at 12 mW/°C to 200 mW

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mW
OPERATING-TEMPERATURE RANGE (Ta):
e PACKAGETYPESD,F,K,.H . . . . . . . . . . . . ~56 to +126°C
2 PACKAGETYPEE . . . . . . . . . . . . . . . ~40 1o +86°C
3 STORAGE TEMPERATURE RANGE (Tﬂﬂ) C e e e e e —65 to +150°C
4 LEAD TEMPERATURE (DURING SOLDERING):
Le/STROBE —15 At distance 1/16 % 1/32 inch (1.69 £0.79 mm) from case for 10's max. . +265°C
6
7
8
OPERATING CONDITIONS AT Tp = 25°C Unless Otherwise Specified
TOP VIEW
92¢5-2508 4R For maximurm reliability, nominal operating conditions should be selected
so that operation is al ithin the following ranges
cDas118 at operation is always withi, wing range:
TERMINAL ASSIGNMENT Characteristic 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 [] - ns
5 400 - ns
Strobe Pulse Width (tyy) 10 160 - ns
15 100 - ns
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CD4511B Types

STATIC ELECTRICAL CHARACTERISTICS

[AGBRENT TEMPERATURE (TAT 85
Conditions Limits at Indicated Temperatures {°C] "l
Values at -55, +25, +125 for D, F, K, H, Packages 3
Values at —40, +25, +85 for E Packages < SATE- VOLTASE (Veg1=10
Characteristic ton! Vo |Vin|VDD +25 Units g
mAN (V) | IV) [ V)| g5 | _a0 | +85 | +125 | Min. | Typ. | Max. 2
Quiescent Device - - - 5 5 5 150 150 — 0.04 5 3
Current: 1 - - -Two[10 10| 300 | 300 - 0.04 | 10 2
DD uA
Max — — — |15 20 20 600 600 - 0.04 20
) — - - 120 100 100 3000 3000 - 0.08 | 100 E
Output Voltage:
Low.Level V. - ~ 00“52) 13 gg: — g gg: v DRAWN-TO-SOURCE VOLTAGE (Vpg)—v _2e3-2431e8s
ow Level Vo |~ - . : h : Fig. 1 — Typical output low fsink) current
Mex. | - 0.15| 15 0.05 - o | o005 e chﬂmmisr;’;.
“los| s | a 4 4.2 4.2 41 | 455 -
High-Level Vou[ - ~0.0[ 10 | 9 9 92 | 9.2 9.1 | 955 = Y T y
Min. [ - - lTo1sf15 | 14 14 142 | 142 | 14.1 | 14565 | - H Vit _,_,_,_,L_..L:-um‘ vm’mwwx-
Input Low - 105,38 5 1.5 - - 15 =§ i
Voltage, Vi - | 188 |10 3 - = 3 | v |8 R
Max. 15138 - | 15 2 Z - 2 % H e T
input High 0.5,3.8 5 35 35 - & SES2A2ER: o
Voltage, Vyy — | 188 10 7 7 - v i[E ie:
Min. | - [1.5,13.8 15 11 11 - - 3 ?
0 T 40 | 40 | 420 | 420 | 410 485 | - § = :
3 . - - - 4.25 - H NT URE (T, 128°C
10 5 1380 3.80 3.90 3.90 3.90 4.10 — v C 28 8a 75 100
15 3.50 3.60 - 3.95 — LOAD CAPACITANCE(C_ )~pF 92C8-270T7
20 3.55 3.55 3.30 - 3.40 3.75 - Fig. 2 — Typical data-to-output, low-to-high-level
25 3.40 340 - 3.10 3.55 - propagetion delay time as 8 function of
0 90 | 90 | 920 | 920 [ 910 | 955 [ — load capacitance.
Qutput Drive 5 - — — 9.25 —
Voltage 10 8.85 8.85 9.00 9.00 9.00 9.15 - v 3 AMSIENT T'!!'E"TWE(TA e28tc
! IIITIT]
High Level Vou 15 - - | 10 - — - - — 9.05 — i - SH
Min. | 20 T - 870 | 870 | 840 | B8.40 | 8.60 | 890 — 7 O SUPPLY
25 - -~ 860 | 8.60 - - 830 | 875 - ; e
0 -1 - 140 | 140 | 1420 | 1420 [14.10] 1455 | - a HH
5 — | - B - - - — | 1430 ] - 3 S
=
10 | =] [1390] 1300( 140 | 140 {140 ] 1420] -]y s T
5 -1 - = = - - = 14.10 — 2 T
20 — 1 - 13.75 | 13.756 | 13.50 [ 13.50 | 13.70 | 13.95 - b SEsas
T 1365 | 13.65 | — — [1350] 13.80 ] - 3
£
1T 1T
Output Low 2 0. ] 100
(Sink} Current, - 04| os| 5 {064 | 061 | 042 | 036 | 051 ] 1 - | ma LOAD CAPACITANCE(CL)—pF  sRcs-27078
oL - 0.5 |0,10] 10 1.6 1.5 1.1 0.9 1.3 2.6 — Fig. 3 — Typical data-to-output, high-toJow-iavel
Min. | — 15 |0.15] 15 4.2 a 28 2.4 3.4 6.8 — propagation delay time as a function of
. load capacitance.
Input - 018[0,18] 18 |01 | 201 |11 £ — | £10-8|20.1 | uA
Curient,llN T IT
Max. T AMBIENT TEMPERATURE (Tp Jn28C F1it ity
so- T HT R o en AR
s Bl
é-n ¥ j
; ]
% ‘o
! : i LT e |
4 1 : o Sasse:
2 HHHED i HH
£ ot TH ;
£ EEis : : 3
t !
T asadaans: T
R T
C 28 0 75 60
I.DAP CAPACITANCE {(Cy 1=pF $2Cs-270TS
Fig. 4 — Typical iow-to-high-level transition time as
af jion of load cap
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DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C, Input t. % =20 ns,

Cy =50 pF, Ry_= 200 k{2

CD4511B Types

AMBIENT TEMPERATURE (T, }s28°C
TR T

]
Test LIMITS %
CHARACTERISTIC Conditions All Packages UNITS ¥
Voo £ 00|
Volts Min. Typ. Max. §
@ 00|
Propagation Delay Time: 5 - 620 1040 §
(Data) 10 - 210 420| ns .
High-to-Low Level, tpyy 15 - 180 300
[] 100 200 300 400 500
5 - 660 1320 LOAD CAPACITANCE(CL)=0F o, ¢ 12080
Low-to-High Level, tp| 10 - 260 520} ns i L e
15 _ 180 360 Fig. 5§ — Z'ypn:.al hlyfhl-;:-;ow transition time as a8
[ P
Propagation Delay Time: 5 - 350 700
(BL) 10 - 175 350| ns
High-to-Low Level, tpyy 15 - 125 250
5 - 400 800 AMBIENT URE (T Jo2sec T it
Low-to-High Level, tp| 4 10 - 175 350| ns # ot
15 - 150 300 E 75 S
- $-—t
Propagation Delay Time: 5 - 250 500 g N ;
LT 10 - 125 250 ns H «év
(LT) 3
High-to-Low Level, tpyy 15 - 85 170 8 S
5 - | 150 | 300 8 4
Low-to-High Level, tp| y 10 - 75 150 ns g . ;
15 - 50 100 H A
184 81
Transition Time: 5 - 40 80 2 — 1
10 _ 30 60 ns SUPPLY VOLTAGE —OUTPUT DRIVE VOLTAGE (vm;::): )z—"\)l.l
Low-to-High Level, ty y 15 - 25 50 Fig. 6 —Typical voltage drop (Vpp, to output] vs.
output source current 8s a function of
5 — 125 310 supply.
10 - 75 185 ns
High-to-Low Level, tTh 15 - 65 160 _ﬂmﬁc
5 150 75 - 2 L o es00F —
Minimum Set-Up Time, tg 10 70 35 - ns .‘.-o‘!:— Cetlepro-— o
15 40 20 - £ ¥ S M
5 o [ -5 | - fo 2 @f 2V
Minimum Hold Time, ty 10 0o | -35 - | ns g . S
15 0 | -20 - g"" E VAV
5 400 | 200 - S oL yd
Strobe Pulse Width, tyy 10 160 80 - | ns r L~
15 100 50 B
_‘goa-z“‘ .'!ﬁloé T+ I'ziu;it »
o 9" rreauBlicy in— 0 !
i - - 5 7.5 F 92c3-27082
Input Capacitance, C‘N P Fig. 7 — Typical dynamic power dissipation characteristic:
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CDA4511B Types

Voo TRUTH TABLE
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N N o|t|1|oeo 1jo1 1000 0| f
=
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8% ’ 1 =)
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L e/ETRODE *
o-‘>o< o J1j1 |1 10 1|oo 00 0 0 O|Blank
N ofl+[1}1 11 0oloo o0 00 OfBlenk
T
BLGTECTED BY o |1j1 |1 11 1]oo o0 0 0 OfBlank
COS/MOS
szciL-zrarsdl PROTECTION Vs 1] x x x X bt *
L NETWORK
Fig. 8 — Lagic diagram. X =Don't Care # Depends on BCD code previously
spplied when LE = 0
Voo TEST CIRCUITS Voo Note: Display is blank for alf illegal input codes (8CD > 1001).
INPUTS INPUTS _o.ur#uvs
° Vin -
Vs o Lo X
°
viL .
NOYE:
Vss TEST ANY COMBINATION
OF INPUTS
oo sacs-zmanm
Ve Fig. 10 — Input voltage.
92C8- 2740181 Voo ouTPUT
Fig. 9 — Quiescent device current. \
¢ weuTs PHL
Vpo NOTE: 92¢5-25085
\_@_, MEASURE INPUTS t, 4g =20
o SEQUENTIALLY,
Vs T BOTH Vpp AND Vss
COMNECT ALL UNUSED
WPUTS YO EITHER
un‘l’s-
Vss
92C8-27402
20 as Voo
Fig.11 — Input current. 90 %
vy 50%
‘oo \E 10%
Voo Tsu 'uou:“l
3 100 uF =7 VoD
—ic — DATA 50% 7 50%
™ (] PULSE INPUTS —10%R L e s o
1 GEN 8 veo
L8 — S0sF  S200 c ———— —_—
T (L] 1y o1y 220m i —
LE —® ves BL L
PYysE o L. [ e —_’_j_‘L L
. a d Vs D L
A cL
[Pl
es1g = 2008 ves . Ti 50 pF LTVSS E L‘FL
' Bl
vss vss : 0%
MEASURE OUTPUT ¢ FOR ¢
Py 92CS-270B8RI vss 92CS-27086R 92¢5- 2508681

MEASURE OUTPUT g FORIppy

Fig. 12 — Dats propagation delay.

1, .ty =20ns

Fig. 13 — Dynamic power dissipation. Fig. 14 — Dynamic waveforms.
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CD4511B Types

APPLICATIONS = '_[_T;Do
Interfacing with Various Displays et Tla
s
-
7
|
LE
= n
——————— 7 “r_tqgguJ oy
Vss

s2¢s-27091R

A medium-brightness intensity displey can be
obteined with low-voitage fluorescent displays
such as the Tung-Sol Digivac S/G** Series.

|

|

|

|

| *$Trademark Tu ng-Sol Division Wagner Electric Co.
f

I

I

I

!

Fig 16 — Driving low-voltage fluorescent display
o Vo5V
Yor -4
4 A e
Adad .Zq b
s mank -
'-E—I Rw4000
92¢5- 27089R1 Voo l
Duty Cycle = 100% O
1 =] = 20 mA at Luminous Intensity/Segment = 250 microcandies
SEG ~ 'DIODEyg vgs
V, -V = 92C5-27090R!
R= M 2 of 7 Sagments Shown Connected
Isec Resistors R from Vpp to each 7-segment driver
Fig. 15 — Driving rode 7. LED display Hewlet-Packard 5082-7740). output are chosen to keep all Numitron segments

stightly on and warm.
Fig. 17 — Driving incandescent displays (RCA
Numitron DR2000 series displays).

o 20 40 60 80 100 | IIB
[}

90-98
2.286-2.489)

RESET

CD4024

_nﬁ
(B
(©woz-0254)
-1
Vss 921-3.124]

- 27087R1
szcM 92CM-32873

Multipiexing Scheme Showing 2 of 7 Segments Connected
Transistors Ty —T4 (RCA-2N3053 or 2N2102) have I Max.rating > Txlgeg Dimensions and pad layout for CD45118 chip.

_ The photographs and dimensions of each CMOS chip
Duty Cycle = 25% represent a chip when it is part of the wafer. When the
1 =0 | x4 wafer is separated into individual chips, the angle of
SEG D'°DEAVG cleavage may vary with respect to the chip face for

_ ‘VOH —Vpg— VCE‘ different chips. The actual dimensions of the isolated

R chip, therefore, may differ slightly from the nominai
|s EG dimensions shown. The user should consider a tolerance
X of —3 mils to +16 mils applicable to the nominal
All unused inputs on CD4555 dimensions shown.
are connected to Vpypy or Vgg. Di, in parenth are in milli and are
Fig. 18 — Multiplexing with hode 7-seg LED displays (example Hewlet-Packard 5082-7404 derived from the basic inch dimensions as indicated.
4 character display or 4 discrete Monosanto Man 3 displays). Grid gradustions are in mils (107 inch).
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