TOSHIBA

BCD-to-7 Segment Latch/Decoder/Driver

The TC74HC4511Ais a high speed CMOS BCD-TO-7
SEGMENT LATCH/DECODER/DRIVER fabricated with silicon gate
C?MOS technology.

It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

The segment output driver, which is of CMOS construction,
has a large loy capability which permits the device to drive
cathode common LED directly.

When lamp test (LT) is held low, all segment outputs will
go high, and when the blanking input (BI) is held low and LT
is held high, all segment outputs will go low. These functions
are independent of other inputs and used to test the display.

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

When error code (over 10) is applied to BCD inputs, all
segment outputs will go to low (turn off).

Al inputs are equipped with protection circuits against
static discharge or transient excess voltage.

Features

* High Speed: 1,4 = 23ns(Typ.) at Vg = 5V

| ow Power Dissipation: lo; = 4pA(Max.) at Ta = 25°C

» High Noise Immunity: Vi, = Vi = 28%V(Min.)

¢ Output Drive Capability: 10 LSTTL Loads

¢ Symmetrical Output Impedance: llyy! = lo, = 4mAMIn.)
* Balanced Propagation Delays: t;,; =t

¢ Wide Operating Voltage Range: V{opr) = 2V ~ 6V

* Pin and Function Compatible with 4511B
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C?MOS Logic TC74HC/HCT Series

TC74HCA4511AP/AF
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Block Diagram

Truth Table

Display Mode
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Hold the stage at the leading edge of LE

Inputs
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T Same as above combinations

X: Don't care

—

###: Depends upon the BCD code previously applied when LD
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C?MOS Logic TC74HC/HCT Series TC74HC4511AP/AF
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Logic Diagram
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TC74HC4511AP/AF C2MOS Logic TC74HC/HCT Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voltage Range Voo -05-~7 v
DC input Voltage Vin -05~Vec+05 v
DC Output Voltage Vour -0.5~Vgc+05 v
Input Diode Current Ik 20 mA
QOutput Diode Current Tok 20 mA
DC Qutput Current lour +25(Sinc)/-35(Source) mA
DC V¢/Ground Current fec +150(1¢c)-50(gnp) mA
Power Dissipation Py 500(DIPy*/180(SOIC) mw
Storage Temperature Tstg -65 ~ 150 °C
Lead Temperature 10sec T 300 °C

*500mW in the range of Ta = -40°C ~ 85°C. From Ta = 65°C t0 85°C a
derating factor of -10mW/°C shall be applied until 300mW.

Recommended Operating Conditions

Parameter Symbol Value Unit
Supply Voltage Vog 2~6 v
Input Voltage Vin 0-Vee v
Output Voitage Vour 0-Vee v
Operating Temperature Topr -40 - 85 °C
0~ 1000{Ve = 2.0V)
Input Rise and Fali Time Y 0~ 500(Ve =4.5V) ns
0~ 400(Vge = B.0V)
DC Electrical Characteristics
Ta=25°C Ta = -40 ~ 85°C
Parameter Symbol Test Condition Unit
Vee | Min. Typ. Max. Min. Max.
. 20 15 - - 15 -
High-Level Vi - 45 | 315 - - 315 - v
Input Voltage 60 42 _ _ 42 _
Low-Level 20 - - 05 - 05
ow-Leve Vi - 45 - - 135 - 13 v
input Voitage 60 _ _ 18 _ 18
20 1.9 20 - 19 -
loy=-20pA | 45 44 45 - 44 -
High-Level v Vin= 6.0 59 6.0 - 59 - v
Output Voltage or ViorVie | 1oy =-4mA | 45 418 431 - 413 -
lon=-52mA | 45 320 3.80 - 290 -
loy=-72mA | 6.0 568 5.80 - 5.83 -
20 - 0.0 0.1 - 0.1
loL=20uA | 45 - 0.0 01 - 01
Low-Level " Vin= 60 - 0.0 01 - 01 v
Output Voltage oL Vi 01V,
o =4mA | 45 - 017 0.26 - 033
lo =52mA | 60 - 0.18 0.26 - 0.33
3-State Qutput Vin=Viyor Vi _ _ _
Off-Stale Current loz Vour = Ve 0T GND 60 #05 50
input Leakage Current ™ Vin = Vg Or GND 6.0 - - #.1 - H0 wA
Quiescent Supply Current lec Vin = Vec 0rGND 6.0 - - 40 - 400
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C2MOS Logic TC74HC/HCT Series

TC74HC4511AP/AF

Timing Requirements (Input t, = t, = 6ns)

Ta=25°C Ta=-40 ~ 85°C .
Parameter Symbol Test Condition Unit
Vee Typ. Limit Limit
Minimum Pulse Width 29 ) s %
lwy - 45 - 15 19
(LE)
6.0 - 13 16
20 - 75 95
Minimum Set-up Time ts - 45 - 15 19 ns
6.0 - 13 16
20 - 0 0
Minimum Hold Time I - 45 - 0 0
6.0 - 0 0
AC Electrical Characteristics (C_ = 15pF, V. = 5V, Ta = 25°C)
Parameter Symbol Test Condition Min. Typ. Max. Unit
Output Transition Time [T - - 4 8
Output Transition Time L - - 4 8
Propagation Delay Time toik B _
(BCD-Segmen) iy ® *
Propagation Delay Time [T B ~ s
(BI-Segment) oL 18 st
Propagation Delay Time toim _ _
(CT-Segment) tomL 12 a
Propagation Delay Time totH _ _
(LE-Segment) oL % 4
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TC74HC4511AP/AF

c2mos Logic TC74HC/HCT Series

AC Electrical Characteristics (C_ = 50pF, Input t, = t, = 6ns)

Ta=25°C Ta=-40 ~ 85°C
Parameter Symbol Test Condition Unit
Voo Min Typ. Max Min. Max.
QOutput Transition Time 20 - 25 60 - 75
Low to High by - gg - 2 ﬁ _ 12
Output Transition Time 20 - 30 75 - 9%
Highto Low brvL - g(ﬁ) - 2; :g - :g
Propagation Delay Time toun ~ ig B 13235 25515 ; 35240
(BCD-Segment) [y 6:0 - o " - o
ns
Propagation Delay Time [ B 32 B ;(2) 13755 - 242;0
(Bi-Segment) torL 60 _ pos ot B o
Propagation Delay Time to _ ig ; ?(5) 12240 - 13500
(ET-Segmen) for §0 - 12 2 - %
Propagation Delay Time ot ~ ig ; gg 2:;) 3 35000
(LE-Seqment for 60 - 2 4 - 51
Input Capacitance Cin - - 5 10 - 10 .
Power Dissipation Capacitance Ceph) - - 95 - - — p

Note (1) Cpp Is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation:
Icciopn = Crp ¢ Voo * fin + lec
Static Display Circuit Recommended Resistance R
5V 10% LED Display DISPLAY | COLOR | HETTER R
— Voo Rx7 T TLR358T | Red 13. 40m 3900
LT 2| : ‘ TLR362T B 1.2 "
Bi b
' TLR332T “ 7.8 ”
o—]a c . -
8co| o B d A TLR3M2T 10.
Nlo—¢ ¢ v ' TLG38T | Green | 13.4m 1600
o———D l TLG362T ” 14.2 ”
LE o——LE o _l TLG332T " 7.6 .
GND
,J, T/ TLG34IT " 10.9 "
Application Circuit
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