CD4054B, co4!o5’53,

CD4056B Types

CMOS Liquid-Crystal =~ Feetures: 2
# Operation ol liquid orystais with CMDS
Dis p.ay Drivers circuits provides uitra-low-power ays
High-Voltage Types (20-Volt Rating) & Equivalent ac output drive tor tiquld swnom —|ie
CD4054B — 4-Sagment Display Driver erystal displays — no external capacitor requiced prpe
 CDADSEB — BCD to 7-Segment Decoder/Deiver with ® Voltage doubling scross display, e w8 e
pe Eeai " VDD ~ VEE = 18 V reswits in effdctive | 4
Display-Frequency” Output 36 V oo drh . vis emo m —{8
CDAD56B — BCD 10 7-Segment Davoder/Driver with PP drive across selected dispipy e -
Strobsd-Latch Function segments
1.. ICD.4055‘B 5 ,-A_‘.,b“ PR ® Low- or high-output level dg drive 'or “ :‘:‘tmwv
. » 568 ypes are other types of displays i ! reser
single-digit BCD-to-7-segment decodar/driver u On-chip fogic-devel conversion for dmorcnt e
circuits that provide lovel-shifting functions input. and output-level swings : :
i on the chip. This feature permits the 8CO - » Full decoding of sHt input me‘mﬂob. CD40568
| finput-signat swings (Vpp to Vgs) to be the 0.8, L, H, P, A, -, and blank positions’ Terminel Assignment
wmmm:gz; ' ":x:’n';;“( \;[')0;)“ :?gv;;m) o ® Strobed-latch function—CD40548 s«tu
\ sxample, the BCD input-signal swinjs (VDD - .DTs:LA FB Sorles —
to Vgg) may be as small 25 0 to ~3 V, where: Y-FREQUENCY {DF) °"‘p"( IS o t: o
as the output-display drive-signat swing (Vpp :I;:‘:g;‘b?’: y mm" signal— i M 14 [~ Sraoes 3
ories ol -
to Vgg) may be as large as from 0 to ~t16V. sve introductory text) are s 12| svaont
It Vpp to Vg exceeds 16 V, Vpp taVgs u 100% mhcl!o!qumamwrrmtn# v i Y I
should be et teast 4V {0'to ~4V), ® Maximum input current of 1 uA at 18V s M e Iy

The 7-segment outputs are contrclied by
the DISPLAY-FREQUENCY (DF} Input
. which causes the salected nqmant ‘outputs
! to be low, high, or a squire-wave output
(for tiquid-orystal displays). Wheit the DF
input is low the output segments will be

high when selected by the 8CD inputs. | .
When the DF input is high, the output :
| segments will be low when selected by the

D inputs. When a square-wave i pressitt
at' the DF input, the selected sagmonts will
huve a square-wave output that is 1600 gut
of phase with the DF input. Those segments

which ars not selected will higve & square-
wave output that is in phase with the Input.
{ DF square-wave repetition rates Tor liquid-
crystal displays usually range from 30 He *
{well above flicker rate) to 200 He {well :

betow the upper limit of the liquid-Crystel
frequency response).
vides a tevel-shifted high-amplitude OF out-
put which is required for driving thecommon
electrode in liguid-crystal displays. The
CDA40BEB provides 8 strobed-{atch function

m————

at the BCD inputs. Decoding of ol input =

combinations on the CD40558 and CDA0588
. provides displays of 0 to 9 as well as L, P,
7 H, A, —, andvn blank position.

A

*

I

J==  The CB40548 provides level shifting simiter

S= tothe CDJ0558 and CD4058B independently

> strobed tatches, and common DF control on

Yo= 4 sigoel fines, The CDAOSAB it Intended to

*g= provide drive-signal compatibility with the
= CDA0SSB and CDAOS6B 7-segment ducoder
= types for the decimal point, colon, polarity,

and simifar display lines, i
high-amplitude DF qutput ¢an be dgbtained
from any CD4064B output ling by connact.

Tha CD40B5B pro- -

A lovelshifted

over full package tempsrature range;
100 nA ot 18 V and 26°C i
& Noiss margin (m!ullp-ckmmnp&
aturs range):
1VatVpp~6V '
2VatVpp =10V
265VatVpp=16V :
® 5V, 10-V, and 16-V parametric ratings
Applications !
8 Goneral-purpose displays
& Calcutators and meters
® Wall and tabls clocks
® industris! controf panels
B Portable lab instruments
® Panel matest
® Auto deshbosrd displays
a Applisnce control panels

L3

“ing the corresponding input and strobe lines:

to 2 low end high level, respectively and:’
applying & square wave 1o DFyy. The
CD40548 may also be utilized for logiclovet:
*up conversion™ or “down conversion”. For;
example, input-signal swings (Vpp to Vss)
frum 45 to O V can be converted to output-;
signal swings (VDD to VEE} of +6to -6 V. !
The lavelshifted function on all throe types
permits the use of different input- end out-l
put-signal swings.  The input swings from a
low lavel of Vgg to s high level of Vpp while |
the output swings from a low level of VEE to
the seme high level of Vpp. Thus, the inpu(
and output swings can bs selocted |ndepon

- dently of each other over a 3-10-18 V range. |

Vsg may be connected to VEg when no |
tevel-shift function is required. H

For the CDA40548 and CDA0568, clata ar
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CD4054B Terminsf Assignment
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CD40558 Terminal Assignment

transferred from Input to output by placing
 high voltage level at the strobe input. A
}ow voltage level at the strobe input fatches
;he data input and the corresponding output
Mmems remain selected (or non-selected)
fle the strobe is low.
henever the levelshifting function is re-
uired, the CDA0558 can be used by itself
_drive a liquid-crystal disptay (Fig.16 and
Fig.200.  The CD40568, however, must be
used together with a CD4DB4B 1o provide
(he common DF output (Fig.19). The capa-
bility of extending the voltage swing on the
negative end {this voltage cahnot be exlended
i the positive end) can be used to advantage
‘the setup of Fig.18. Fig 17 is common
lP oll thres types,

Thp CD40548-, CD40558-, and CD40568-
rlbtypummlbbhhiﬂud ceramic

Hn-line packages (D and F suffixes), 16-
Iead plastic packages (E sulfix), andin
oblp form (H suffix).

l
i
|
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CD4064B, CD40558, CD4056B Types
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CD4054B TRUTH TABLE TRUTH TABLE FOR CD4055B and CD40568 E
OF | IN [ ST [JOUT oispLay | | "
oo 1 3 INPUT CODE OUTPUT STATE CHARAC. : T
1 0 1 1 Blafa| 2|l af ] cfd]e]t]e R LOAD CAMCITANCE R, V=oF .
0 1 1 1 ojfojalo IRIEIBEERERE] i ) o secs-2aesomi
- Fig.6 ~ Typice! transi
TR R [ oJoJof[t o] 1] 1]o]o]o]o ! bl
X F 0 N scjojrjeo 1fvjolrjrjolt Ea
X = Don't Care, . LE AN RN R yrpryrjojogt "Z: [ 16" Jaunttnt TEMsERATURE: FiLL, PXG TEMP RANGE LL
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11140 olojajJojolojt -~ Fig.7 ~ Typicel input clock fraquency vs.
v{rltfyv Molol ofolefaleo BLANK power dissipation.
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MAXIMUM RATINGS, Absolute-Maximum Vakies:
DC SUPPLY-VOLTADE RANGE, (VpD)

CD40548B, CD4055B, CD4056‘F
. . |
!

Voliages refarenced to Vg Termind} ..........ococeviiiin e v raneearae ey verares ~0.5Vh 420V
INPUTVOLTAGE RANGE. ALLINPUTS .........oooeeiiiiiiiiniianans e -0.5V 1o Vpyp} +0.5V
DCINPUT CURRENT, ANYONEINPUT .. .o.iiiiiiiiiitiinineininnriiineaietrisionnenninias <o E10mA
POWER DISSIPATION PER PACKAGE (Pp)

Forva=-650C104+100°C ......., D SO RN W

m-ummmm ............ reeeeareerienns crerieenns Derate Linearlly st 12mW/°Clo

DISSIPATION PER OUTPUT TRANBISTOR i i

FOR Tp = FULL PACKAQE-TEMPERATURE RANGE (A Package Types)...........c.ovveniinins oomW |
OPERATING-TEMPERAVURE RANBE (TA). . . o0 veeeeniiniianiniananiiiscarieiainnas -$50C 10 H11260C
STORAGE TEMPERATURE RANGE (Taagdsecevvemennnonrenrniinniii -859C 1o on*’c

LEAD YEMPERATURE (DURING SOIL.DERING):
Al distance 1/16 2 1/32nch {1.59 & 0.70mm) from cass for 108 man

STATIC ELECTRICAL CHARACTERISTICS
CONDITIONS “LIITE AT INDICATED TEMPERATURES (OC)
Charscteristic |Veg Ve Vo | Vin Voo Pnits
i) v | v fn 4259
—550] ~40° | +8501+125%] Min. | Typ. | Max,
Quinscent Davice |5 | 0 b 5 150 | 150 0.04) 5 |ipa
Cutrent, Ipp oj] o 10 10 300 ] 300 0.04] 10
MAX.| 0l o 15 20 600 | 600 0.01] 20
0] 0 20 1060 3000] 3000 0.08] 100
Outirnt Voltge: E :
01 0 051 % 0.05 0 0.05
Lowlewd Vi | 0] Q 0,104 10 a.0% 0 (005
MA X 01 0 015] 15 005 0 0.0% v
o[ o us | 5 495 495 | 5 |
Highlewl VO] O] 0 0.10] 10 0.0 9.95 10
MIN. ] o] 0 a6l 15 14.96 Ma5) 15
. 05,
":',’;"“}42‘" ol o] a5 5 1.b - s
N 1Y ] 1Le 10 3 - 3
ViL, MAX. |
Q] 0 13.5 15 4 -~ - 4 v
Input High 510 05! [ 5 . 3_:§~W 35 -
Vottage, al 0] 1o} L IR A I 4 -
VIHMIN 01 018135 | 16 L S no -
Output .
™ lslol-as] | [oes|o02]|067]065] 08 | 16
Cwrent, ol 9] 0] 05 1 | 098] 092|087 |065| 08 | 1.6 :
N 3 K3 5| 3634|242 | 29| 68 :
Output High  |=0 | 0 | 4% 5 [-08] 055 035 03| 045] 09 "}A
(Sowrce] ~ [ O] 0] 0% 0] 06] 055] 035 03] 045] 00 !
Cutront, (OH o] 03 b 1% 19] 18 121 Wt 15 3 k
tnput Curcont, _5 . J
info]o e | 0| 0| o | o £10-5) 10,1 ,,%n
g
F
¥
Voo ¥
: Voo
wryTs L oUtPLTS v
- :
Vin - - i
-] =3 A/ !
) i -] ~ E’
- é ‘ ®oveE: i
Va5 TEST ANY COMBINATION |
'”‘Kt 2040t szt f
Hr’;—" -—'l‘ iost device-cu t tgst Tl A Fo';. 12 — inpit-voltage test cilcuit.' ) g*h
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CD4054B, CD4055B, CDA056p Types

ovummc ELECTRICAL cuanacremmcs atTp = 26°C, Gt = 60 pF, Input t.,n =20n

i
i

Ry = 200 ;w
LiMT | e
178 [ wore
: s 10 ALL PACKAGE TYPES l Ol ot
f CHARACTERIETIC | VEE|Ves| VoD v - N
. w1 | | 1 |_CO%0Ba_[CD4085 Coapss | UNITS, " < comeet 0 e
| N | Typ. | Max.|  Typ.| Max. I vwo'.'\z:.'"“
Propagation Dalay Time, -1 Q| 6 | 400} 800 850 [ 1300 ves
. . PHLYPLH L) 10 __L‘o 680 676 |_!_50 "w wes-rrece
{Any tnput to Any OQWU B0 | 16 | 260 | 500 ar6 | 760 Fig. 34 - mput-cucront test cicuil.
Transition Time, t 1 S10 6 100 | 200 100 { 200
A Gutout] THLITLH =470 170 [ 100206 | 1601 200 | .
ny OQutpu 01 o6 [ 75 [0 | 75 | 160 !
. - S 1ols [no]22 110 | 220 :
Minimum Data Se .
P o see 0] 610 |60 ]100] 50 100 | s i _
'S 6 [ % |70 3|70 e 2
I 6] 0] 6 |110]220] o] 220 '
™M Strobe Pul , 1 -
';'Jm:“ ) trobe Pulse 9]0 |10 | 60 | 100 | 60 | 100 e ; B A i
LW 0] 01370 35 | 70 s -
[“pu‘ camhnm C \ P2CS- 2NN
MIN ~|l-1-]6lzs 5 | 7.6 oF
{Any input)
Fig. 16 — Date setup timw and strode
*~CD4054 and CDADS6 only. pulse duretion.
RECOMMENDED OPERATING CONDITIONS at T = 26°C (Unless otherwise specified!
For maximium reliabifity, nominel op‘utlnnondluom should be selected so that aperation
is always within the following renges.
vee | vas [ vop | umits P
HARACTERISTIC - UNITS ; ;
c .o v} {Vl | Min. | Max. ; Y
- M | BHIFYED O
Supply Voltage Range: ; Sour . J oo
{A1 TA = Full Package 3 18 v = .
Tempersture Rsnge) ﬁ'." v q:‘ E'u' e
=8 0 ) 220 - scoktnrCiy 111 J"" feg ]
Setup Time (1,)® 0 4] 10 100 - ns § a 10y Y o,
0 0 15 70 - rLECT vt
3 22C8- ROORIRY
~8 0 3 220 - ted
Strobe Pulse Width (1y)® |0 1 10 | 100 | - ns
. 0 0 165 | 70 - L veo )
- : : °§’m wf LU UUIrUuInguUL
® For CDA054 and CDA056 only. !
{ T"' wJuuuuuyuTugugL
i "'*ermuuuuwmﬂ
:t(l'!l II veg
H Yoo
on HRIBUIENIE
y oo T[]
‘.
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COMMON €L LCYRDOE

A
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——
4
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VoL fnnvae

" Fig. 16 — Clock displey: Vpp « 0V, Vgs =5 V, Vg = —~15 V, DF 1y = 30 Hz squsre weve,
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veTvwTe, LL4UDDE, CD40568 Types
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! ANALOS OUTPUTS (L3 V) . ! ( ‘l " l'
' 7 sees-200vam Y I S N
.18 ~ Oigtet 1010 95 V) t0 bitimctionslsnsss dalli ezl
A control (46 to —§ V) tevw! ehitrer, | Sl Aseds S
Y. ¥oo any
of Mour NTT—
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A Fig.20 - Single-digit liquidcrystal display. o
g
H 2CS-210%0
‘ Fi9.21 — Conversiol of “H' display to “F* islay.
! - ¢
H In addition to the letters t, #, 7, and In a similar wanner the letters C,E, J and
i . A {See the truth table), five other lettert | 'U can be displayed. These circults can also

Dimunsions in parentheses ore in miitimeters srd sre

derveld from thve basle inch dimention o¢ ndicated.
Grid graifyations ere in mits {1 lnch),

TNy

4-30
010t -029¢)

© o T2-80
(1.82% -2 032

bm)..ummép-&uymc for CDAOGABH, -

|

— 1

A ©
- Orsa
¢
$2Ce- 1TO4R .

bR}

. CDA0SSEB or

can be displayed through the use of simplp
fogic cireults preceding and following the

CDA056B devices, Fig.21 s a
example of e citcuit that converts an H
display (code 1011) 10 an “F" display,
One condition that must be met is thaf
VEE=VgS. If VEE®Vgs, the CD4064B must:

be used to level shift in the sppropriate places.
o 4 ko 8
]
-0
0
gl
. ]
» [}
» 0
-

-

o”L

Dimensians and pad layout for COM0SEBH
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| be used to deive LED displays provided the
; exclusive OR pates have sufficient output-
| ourrent drive,

{The letters B, D, G, 1, 0, and § may be rep-
i resanted by the codes for numbers 8, 0, 65,
i 1, 0, and &, respectively, when there is pre-
fknondedqe that onty letters are to be dis-
i played.




