SYc SEMICONDUCTORES Y COMPONENTES CD4543

CMOS BCD-to-Seven-Segment
Latch/Decoder/Driver |
For Liquid-Crystal Displays Ot L
inh-\ok Tyvne - i p—2 13 - l4b— g
High-Voltage Types (20 Volt Rating) Beo (8 2: ; w0 s
Features: a—2s 2l 4 §§
® Display blanking of all illegal input combinations ' PHASE 6 "Wr—e | #3
» Latch storage of code BLANKING T 1010
» Capability of driving two low power TTL loads, vss s e
two HTL loads, or one low power Schottky load secs-3451
over the full rated-temperaiure range
m Pin-for-pin replacement for the CD40568 :
{with pin 7 tied to Vsg) : CD45438
® Direct LED driving capability ‘ TERMINAL ASSIGNMENT
@ CD4543B is a BCD-to-seven segment latch/de- a 100% tested for quiescent current at 20 V
coder/driver desngned primarily for liquid-crystal display s Maximum input current of 1 uA at 18 V.
(LCD) applications. It is. also capable of driving light over full package-tempaerature range;
fluoressent dispiays. This device is funotionally similar to o 100,14 af 18 v and 25°C
u . u : : .
and serves as direct replacement for the CD4056B when pin = Nolse Targ 'C (ftua pacik;%e temperature
7 is connected to Vss. It differs from the CD4056B in that it range)= & vDD=
has a display blanking capability instead of a level-shifting 2VatVpp=10V
function and requires only one power supply. When the - 25vatvpp=15v
CD40568 is used in the level shifting mode, two power a 5-V, 10-V, and 15-V parametric ratings
supplies are required. When the CD45438B is used for LCD m Meets all requirements of JEDEC Tenlative
applications, a square wave must be applied to the PHASE . Standard No. 138, “Standard Specilications
input and the backplane of the LCD device. For LED “tor Description of ‘B’ Series CMOS Devices”
applications a logic 1 is required at the PHASE input for Applications:
common-cathode devices; a logic 0is required for common- PP , .
anode devices (see truth table). = Instrument display driver
a Dashboard display driver
The CD4543B issupplied in hermetic dual-in-line ceramic s Computer/calculator display driver
packages (D and F suffixes), 18-lead dual-in-line plastic'  u Timing device driver (clocks, watches, timers)
packages (E suffix), and in chip form (H suffix).
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Vollages referenced to Vgg Terminal) ............ P S e r e eaierrare s ~0.5Vto +20V
INPUTVOLTAGE RANGE, ALL INPUTS .. ..ttt tttireateenaaasearaarteesoasneaneenesrtesonerasessssrsnecencann -0.5Vto Vpp +0.5V
DCINPUT.CURRENT, ANY ONE INPUT ...ttt iiietieaicnineinenrcvnnanes et msaea e ear et ats e tssstrntaoanns £10mA
POWER DISSIPATION PER PACKAGE (PD)

. ForTA==5580C10+1000C .. ,.cneenevinnnnnnnns enes i raneans e et et et s araeeenaatea e aneaar et tenn 500mwW

FOrTaA=+1000C 0 +12500 ... ittt iiiiti ittt rraereneasnassanrnenoasensuraeneonans Derate Linearity at 12mwW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTCR :

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ... ..ot iiiaiiainniantetiorionnensasnnsnsssssnnns 100mW
OPERATING-TEMPERATURE RANGE {TA) +1nvruntiiietieiiniietiasseesnasseastuntsnsesseestosuatosaensarannes -550C to +1250C
STORAGE TEMPERATURE RANGE (Tgtg) « =« « e v xtemnnnermaneennunmeanennneeennennasannearenaerenaereamrenns -659C to +1500C
LEAD TEMPERATURE (DURING SOLDERING): i '

Atdistance 1/18 £ 1/32inch (1.59 £ 0.79mm ) from Case for 108 MaX . . vtriet ittt e nenenenenreeaeennnseesaceasnnanaarsans +2650C
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Fig. 1 - BCD-to-seven-segment latch/dscoder/driver CDA543B logic circuit diagram.

RECOMMENDED OPERATING CONDITIONS at Tp=25°C, Unless Oﬂ\emlsi sﬁoclﬂod
For maximum reliability, nominal operating conditions should be selected so that operation is always within the following

ranges:
" LIMITS :
CHARACTERISTIC o Voo . ' —{uniTs
(V) MIN. - TYP. -
Supply-Voltage Range {For Ta=Full Package-Temperature Range} : -— 3 - 18 Vv
! _ ‘ ) . o 5 " . 250 T 125
Latch Disable Pulse Width twH 10, 100 50 -
15 80 —40
_ _ , 5 60 | 15
Minimum Data Setup Time ' tsy 10 20 -5 ns
15 10 -5
5 25 -5
Minimum Data Hold Time tH 10 20 10
15 20 10
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STATIC ELECTRICAL CHARACTERISTICS

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs

A CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARAC- - :
: 7 UNITS
TERISTIC : Vo .ViN | Vpp 1 +25 :
; v) (V) \)) -55 |- -40 | +85 | +125 | Min. | Typ. | Max.
Quiescent - 0,5 .5 5 5 150 150 | — 0.04 5
Device Lo ~ f{'010 | .10 10 | 10 | 300 | 300 — foos | 0] . -
Current “ApD e 0,15 15 20 20 600 600 — 0.04 20 s .
Max. - 0,20 | 20 100 | 100 | 3000 | 3000 | — 0.08 | 100
Output Low : R B . . 1
( s.':k)' 04 | 05| 5 | o64| 061 | 042} 036 [ 051 | 1 _
0.5 0,10 10 1.6 1.5 1.1 0.9 - 1.3 2.6 —
Current 1oL
Min. ¢ 1.5 015 | 15 | a2 | 4 28 | 24 | 34 | 68 | — ‘
- i - mA
Output High 46 |- 05| 5 | -046) 044 | 030 | -026 | 037 | -0.75 §. — | ..
(Source) : 25 0,5} 5 16 } -16 | .11 | 09 | 1.3 | -26 —
Current . tort e85 | o10[ 10 | -008] 092 | -068] 055 | 08 | 36 | —
Min. 13.5 015.| 15 | -333} -318 | 22| -19 .| -27 | -54+] —
Output Voitage: R 05 -5 | ) - 0.05 , - 0 0.05
Low-Leve! . VoL - . 0,10 10 0.05 — 0 0.05
Max. . - 0,15 15 0.05 — 0 0.05 VV
Qutput Voltage; : — -0, 5- 5. - 4.95 . - 4.95 5 | — _ .
High-tevel - VOH} — 0,10 | 10 995 ‘ 9.95 10 | —-]
Min. - 0,15 15 14.95 14.95 15 —
Input Low 0.5,4.5 -1 5 1. 1.5 . | — — 1.5
Voltage VIL 1,9 |- — - 10 - 3 = — 3
.Max. 15,135 | — - 15 - ‘4 ’:, — — 4 v
Input High 0545 | — 5 35 ' 3.5 — —
Voltage VIH 1,9 | — 10 7 ’ 7 — —
Min. 15,135 | — 15 11 11 — —
Input Current I - S
P INT 018 | 18 | 204 | x01 [ 2t | #1 |, — [+105|z01]| ua
Max. . ) [
onnir:;m-souncs V_"i';""‘“ “’ns'_;" o onnm-'rgl-sso-uncs VOLTAGE (vpg)-v o
T M AT R (g% 2o CL T PR S e TEMPERATURE (Tal-28+c [P
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Fig. 2 - f}pical -ohéplll h)'gh (source) current chéracteristics. Fig. 3 - Minimum ourbuf high (source) current characteristics.
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CD4543B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp=25°C; CL=50 pF, Input i,t{=20 ns, R_=200 kQ

LD

TEST LIMITS
CHARACTERISTIC CONDITIONS All Packages UNITS
Vpp (V) MIN. TYP. MAX.
Propagation Delay Time tPHL 5 - 600 1200
10 - 200 400
16 — 150 300
5 - 500 1000
tPLH 10 - 200 400
15 — 150 300
_ . 5 —~ 180 360
Transition Time tTHL 10 - 80 | 180
’ ) 15 — 65 130
5 - 180 360 ns
tTLH 10 - 90 180
15 — 65 130
5 250 125 —
Latch Disable Pulse Width twH 10 100 50 -—
15 80 40 —
5 60 15 -_—
Address Setup Time tsu 10 20 -5 —
15 10 -5 —_
5 - 25 -5 -
Address Hold Time ' tH 10 20 10 -
‘ 15 20 10 —
Input Capacitance CiN Any Input - 5 75 pF
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Fig. 4 - BCD-to-seven-segment latch/decoder/driver functional diagram.
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Fig. 5 - Typical output low (sink) current characteristics.
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Fig. 6 - Minimum output low (sink) current characteristics.
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CD4543B Types
. TRUTH TABLE FOR CD45438

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs

INPUT CODE g } . QUTPUT STATE
o Bl | Dfc| B A a b] ¢ da] e ' 9 DISPLAY
— T CHAR-
X 1 ] X X X |1''X 0" § 0 0 0 0 0 0 ACTER
1ol olojo|loloff 1} v v 1| 1] 1]o0 i
1tfolofolofof 1l e} vt fo]ofo]o |
1 o]l ool of| 1] of 1 101 1| o] =
1 0 0 0 0 1 1 1 1] 1 0 0 1 3
1 0 0 o | .% 0 ol o 1 1] o o | 1 1 —
1 0 0 0 1 0 1 1 0 1 1 0 1 1 e
1 0 0 0 1 1 0 1| 0 1 1 1 1 1 ]
1 0 0 0 1 1 1 1 1 1 0 0 0 0 . -
1 o | o 1 0| o 0 1 1 1 |4 1 1 1 &
140 o[ 1] o] o] 1 1.] 1 1|1 o | 1 1 3
cttre ]l o f 1] oo off o] of o} o] of oof oo Blank
R s i 1| 0 1 1 o | o 0 |0 0 0 0 Blank
o | o 1 1 0. o o] o 0 0 0 0 0 Blank
1lolo |l 1| 1|0l 1fo]ofl ofo]|] o] o} o Blank
1 0 0 1 1 1 0 (¢} 0 0 0 0 0 0 Blank
1 0 0 1 1 1 1 0 0 0 0 0 0 L] Blank
(v} 0 0 X S 4 X X b e
t t 1 1 Inverse of Output Display
: " Combinations as above
g i - ::Above
X=Don't care. * o
t=Above combinations. e e
*=For liquid-crystal readouts, apply a squafa wave to Ph s e
For common cathode LED readouts, séi#gt ph=0. = -
For common anode LED readouts, seléet PR=1. e L
**=Depends upon the BCD code prevnously ,applhd when LD=1 . o T
AMBIENT TEMPERATURE (Tpl*25°C e +25°C HHH
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Fig. 7 - Typical transition time as a function of load capacitance. Fig. 8 - Typical propagation delay time as a function of

ioad capacitance.
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Flg 9 - Typical dynamic power dissipation as a function of froquoncy
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v T b
oy INPUTS INPUTE_ | QUTPUTS ' INPUTS
\?55 Vin = . Voo - NOTE:
oy + \ MEASURE INPUTS
° bl ™ ?_ ° @ SEQUENTIALLY,
Yic 7 ™ < vss - TO BOTH Vpp AND Vgg-
- - - - CONNECT ALL UNUSED
INPUTS TO EITHER
! NOTE : | Vpp O Vsg:
Vss TEST ANY COMBINATION
@ OF INPUTS ) Vss
Q2C5-2T4A4IRI 7 . 92C5-2T402
Vsg
92C5- 27401Rt . .
Fig. 10 - Quiescent device current . Fig. 11 - Input voltage test circuit. Fig. 12 - Input current test circuit.
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Dimensions and pad layout for CD4543BH.
Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensions

as indicated. Grid graduations are in mils (10-3
inch).
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