C_ SGS-THOMSON M54HC4511
. 7’ MICROELECTRONICS - M74HCA4511

BCD TO 7 SEGMENT LATCH/DECODER DRIVER

= HIGH SPEED

trp =28 ns (TYP.) AT Vcc =5V
= LOW POWER DISSIPATION

lcc=4 pA (MAX) AT Tao=25°C
» HIGH NOISE IMMUNITY

VNIH = VNIL = 28 % Ve (MIN.) |
= OUTPUT DRIVE CAPABILITY B1R F1R

10 LSTTL LOADS (Plastic Package) (Geramic Package)
= HIGH SOURGE CURRENT

|loH] = 20 mA (MIN.)
= BALANCED PROPAGATION DELAYS m

tPLH = tPHL
s WIDE OPERATING VOLTAGE RANGE M1R C1R
Veec (OPR)=2VTOB YV {Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE ORDER CODES :
WITH 4511B M54HC4011F1R  M74HC4011M1R

M74HC4011B1R M74HC4011C1R

PIN CONNECTIONS (top view)

DESCRIPTION . E—\/——E vee
The M54/74HC4511 is a high speed CMOS BCD-

TO-7 SEGMENT LATCH/DECODER/DRIVER fa- ¢ f E] f
bricated with silicon gate C*MOS technology. It T o
enables high speed latch and decode operation with

identical pin connection and function to standard 81 4 oo
CMOS 45118B. w g .

The segment output driver, which is CMOS fabrica-

ted in silicon gate Cc°MOS technology, has large lon o I
capability which enables common cathode Leds to A f] g 9
be directly driven. oo [ 0 .

When lamp test (LT) is taken "L", all segment out-
puts will go to "H", and when blanking (BI) is taken
"L" and LT is taken "H" all segment outputs will go
to "L".

These functions operate regardless of other inputs
and are used to test the display.

Input Bl is used to pulse-modulate the brightness of
the display.

When an error input code (over 10) is applied to the
BCD input, all segment outputs will go "L" (turn off).

NC =

All inputs are equipped with protection circuits No Internal

against static discharge and transient excess volt- Connection

age.
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M54/M74HC4511

TRUTH TABLE

DISPLAY

MODE

BLANK

BLANK

BLANK

OUTPUTD

L

L

Hold the stage at the leading edge of LE

INPUTS

X: Don’t Care

LOGIC DIAGRAM

Dl:-x

s
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M54/M74HC4511

DISPLAY MODE
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M54/M74HC4511

INPUT AND OUTPUT EQUIVALENT CIRCUIT

j_"l
[}
|
A
: ! output
I
[}
| |
4
——d
SCOS850
PIN DESCRIPTION IEC LOGIC SYMBOL
PIN No SYMBOL | NAME AND FUNCTION
3 LT Lamp Test Input (Active BCD,/7SEG B>
LOW) i}
4 Bl Ripple Blanking Input o O 1, (3)
{Active LOW) 5 dcio a10,11 a
5 LE Latch Enable Input e w1011 |12
7,1,2,6 Ato D BCD Address Inputs cro0t O
13,12, 11, atog Segment Outputs a 2 Tg 1 ato.n IO 4
10,9, 15, g (& 2 e10,01 [—2 6
1; GND Ground OV c & ] 4 o1 U2 ¢
I'Ol..l.rl ( ) D @ 8 g10,11 ——(‘4) ]
16 Vee Positive Supply Voltage
LC12190
ABSOLUTE MAXIMUM RATINGS
Symbol Par 1 Value Unit
Vceo Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5to Vec + 0.5 \
Vo DC Qutput Voltage -0.5t0 Vcc + 0.5 \
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin -35/25 mA
lcc or lanp | DC Ve or Ground Current +150/-50 mA
Po Power Dissipation 500 (") mW
Tsig Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may oceur. Functional operation under these conditionis notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C 10 85 °C
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M54/M74HC4511

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage 2to6 )
Vi Input Voltage 0to Vee \
Vo Qutput Voltage . 0 1o Vce Vv
Top Operating Temperature: M54HC Series | -55 to +125 °c
M74HC Series -40 to +85 °C
tr, 1 Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400 J
DC SPECIFICATIONS
Test Conditions Value ]
Symbol|  Parameter |y, TA=25°C  -401085°C |-6510125°C| yn
! ) 54HC and 74HC 74HC 54HC |
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 2.0 1.5 1.5 1.5
Voltage 4.5 | 3.15 3.15 3.15 v
6.0 4.2 4.2 42 |
A Low Leve! Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 | 135 |V
i 6.0 1.8 1.8 1.8
Vou High Level 2.0 | Vi = 1.9 2.0 1.9 1.9 -
Output Voltage | 45 | | lo=20pA | 44 | 45 4.4 44
| 6.0, or 59 6.0 59 ! 5.9 v
1451 ViL |lo=-40mA| 32 | 38 29
' 6.0 lo=-52 mA| 5.68 5.8 1 5.63 5.60
Voo Low Level Output | 2.0 Vi = 0.0 0.1 0.1 0.1
Voltage 45 | v, | lo=20pA 00 | o 0.1 0.1 |
6.0 or | 0.0 | o 0.1 o1 | V
4.5 | VL [10= 4.0 mA 017 | 0.26 0.37 0.40 |
o 6.0 [lo= 5.2 mA 0.18.| 0.26 0.37 0.40
h Input Leakage 6.0 Vi = Ve or GND 0.1 +1 1 pA
Current
lcc Quiescent Supply | 6.0 | Vi = V¢c or GND 4 40 | 80 HA
Current i
BN 7929237 0055306 845 Wm =
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M54/M74HCA4511

AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = tr = 6 ns)

Test Conditions Value
Symbol Parameter Voo Ta=25°C -40 to 85 °C |-55t0 125 °C| ynit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. [ Min. | Max.
trLH Qutput Transition | 2.0 25 60 75 90
Time 45 7 12 15 18 ns
6.0 6 11 13 15
trHL Output Transition | 2.0 30 75 95 110
: Time 45 8 15 19 22 ns
6.0 7 13 16 19
trLH Propagation 2.0 1256 | 255 320 385
tre | Delay Time 45 33 51 64 77 ns
(BCD - Seg)) 6.0 23 | 43 54 65
teLH Propagation 2.0 70 175 220 265
tehe | Delay Time 45 22 | 35 44 53 ns
(BI - Seg.) 6.0 17 | 30 37 45
trLH Propagation 2.0 60 120 150 180
teu. | Delay Time 45 15 | 24 30 36 ns
(LT - Seg.) 6.0 12 | 20 26 31
treH Propagation 2.0 95 240 300 360
th. | Delay Time 45 32 | 48 60 72 ns
(LE - Seg.) 6.0 23 | a1 51 61
twiny Minimum Pulse 2.0 30 75 95 110
Width 45 8 15 19 22 ns
6.0 7 13 16 19
s Minimum Set-up 2.0 20 75 95 110
Time 45 5 15 19 22 ns
6.0 4 13 16 19
th Minimum Hold 2.0 0 0 0
Time 4.5 0 0 0 ns
6.0 0 0 -0
Cin Input Capacitance 5 10 10 10 pF
Cep (*) | Power Dissipation 95 oF
Capacitance

(") Ceo is defined as the value of the IC's internal equivalent capacitance which is calcutated from the operating cumrent consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lec{opr) = Cro * Vee * fin + loc/2 (per FLIP/FLOP)
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M54/M74HC4511

SWITCHING CHARACTEﬁISTICS TEST WAVEFORM

Data Segment Delay Time

tSO'I. s

Vee

5-10229

Bi-Segment Delay Time

Bl

A-D
_/ |\
tTLH - TLH
tTHL tTHL
F50% Yon
A~g 50%
10%
. Vo
tpLH PHL tpin 'PHL

$-10231

Data Set-up/Hold Time

LE

$-10233

LE-Segment Delay Time

Vee
LE
\—GND
You
a-gqg //-
VoL
tPLH

5-10230

LT-Segment Delay Time

/—Vcc
50%
GND
toLm, ‘PHL
‘_)/—\ VOH
50%
o

5-10232
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M54/M74HC4511

TEST CIRCUIT lcc (Opr.)

Ycc
6ns éns
o Vee al v 0% Yee
Bi o l— (AB.C)
Vine 10% ] GND
PG. A cb—
i PN ab—
¢ e Yoyt
5} t— (a-9)
tE gl— N
GNOD $-10228
5-10227
APPLICATION CIRCUIT
Static Display Circuit
LED DISPLAY
vee Rx? 1' T
tr a3+
81 LY e e e
o—1]a P e W B T
sco|O——]8 d {3+ : 1
N lo—c e —1Ptg
O——0b tH—{1 L o W
LE O Le o311 !
GND L.}
L 5-10234
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