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TC74HC4511P/F

T-67-21-57
TC74HC4511P/F BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER

The TC74HC4511 is a high speed CMOS BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER fablicated
with silicon gate C2MOS technology. It enables high speed latch and decode operation

with identical pin connection and function to standard CMOS 4511B.

The segment output driver, which is CMOS construction, has large IgH capability which
enables to drive cathode common LED directly.

When lamp test (LT) is taken "L", all segment outputs 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 are regardless of other inputs and used to test display.

BI input is used to pulse-modulate the brightness of the display.

When error input code (over 10) is applied to BCD
input, all segment outputs will go "L" (turn off).
All inputs are equipped with protection circuits
against static discharge or transient excess voltage. 16
1
FEATURES : PIFi6(spioa-p)
. High Speed....... Ceeeeneanan «ty=15ns (Max.) at Vgg=4.5V 16
. Low Power Dissipation........ Igc=4uA(Max.) at Ta=25°C
. High Noise Immunity..........Vy1p=VNTL=28% Vcc (Min.) t
. Output Drive Capability...... 10 LSTTL Loads MFP16(F160C-P)
. High Output Current.......... | Iog | =20mA
. Wide Operating Voltage Range.V¢g (opr)=2V ~ 6V PIN ASSTGNMENT
. Pin and Function Compatible with standard CMOS 4511B.
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TC74HC4511P/F
T-67-21-57
TRUTH TABLE
INPUTS OUTPUTS DISPLAY
LE [BL |tT | D| c| B| A| a | b c | 4 e £ g | MODE
X X L X X X X H H H H H H H 8
X L H X X X X L L L L L L L BLANK
L H H L L L L H H H H H H L 0
L H H L L L H L H H L L L L 1
L H H L L H L H H L H H L H 2
L H H L L H H H H H H L L H 3
L H H L H L L L H H L L H H 4
L H H L H L H H L H H L H H 5
L H H L H H L L L H H H H H 6
L H H L H H H H H H L L L L 7
L H H H L L L H H H H H H H 8
L H H H L L H H H H L L H H 9
L H H H L H X L L L L L L L BLANK
L|u| u| 8| 8w|x]|x]|L L L L L L L BLANK
H H H X X X X |Hold the stage at the leading edge of LE
X: Don't care.
INPUT and OUTPUT
ABSOLUTE MAXIMUM RATINGS EQUIVALENT CIRCUIT
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 v
DC Input Voltage VIN -0.5~Vgct0.5 v Veo Voo
DC Output Voltage VouT -0.5~Veet+0.5 \ X
Input Diode Current IR +20 mA INPUT itoUTP.'.IT
Output Diode Current 10K +20 mA -t
DC Output Current IouT +25/-35 mA
DC Veg/Ground Current Ice +150/-50 mA
Power Dissipation Pp 500(DIP)*/180(MFP) | mW
Storage Temperature Tstg -65~150 °c anp D
Lead Temperature 10sec T, 300 °C

+ 500mW in the range of Ta=-40°C~ 65°C.
and from Ta=65°C up to 85°C derating factor of -10mW/°C
shall be applied until 300mW.
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TC74HC4511P/F T-67-21-57
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v
Input Voltage VIN 0~vVee v
Output Voltage Vout 0~Vee v
Operating Temperature Topr -40 ~ 85 °C
0 1000(VCC=2 .0V)
Input Rise and Fall Time | ty,tf 0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vge=6.0V)
DC ELECTRICAL CHARACTERISTICS
=95° _- °
PARAMETER SYMBOL TEST CONDITION Ta=257C Ta--40-85°C UNIT
Vec | MIN. | TYP. | MAX. | MIN. | MAX.
2,0 | 1.5 - - 1.5 -
High-Level
Input Voltage VIH 4.5 |3.15 - - |3.15 - \Y
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage V11, 4.5 - - 1.35 - 1.35 v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Ioy=-20rA | 4.5 | 4.4 | 4.5 - 4.4 -
High-Level Vou ViN® 6.0 | 5.9 [6.0 | - |59 | - v
Output Voltage VIH or VIL{{gp=—émA | 4.5 [4.18 [4.31 | - [4.13 | -
Iou=-20-\ | 4.5 |3.20 [3.80 | - j2.90 | -
Iog=--.2mA | 6,0 |5.68 [5.80 - |5.63 -
2.0 - 0.0 0.1 ~ 0.1
v I01.=201A 4.5 - 0.0 j 0.1 - 0.1
Low~Level IN=
output Voltage | 0L |yrw or vir 6.0 | - (0.0 0.1 ]| - Jo.1 v
ToL=4mA 4.5 | - J0.17 |0.26 | - 0.33
Tor=5.2mA | 6.0 | - [0.18 [0.26 | - [0.33
Input Leakage - - . -
Current IiN |VIN=Vgc or GND 6.0 0.1 1.0 "
Quiescent _ ~ - _
Supply Current Icc |VIN=Vece or GND 6.0 4.0 40,0
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T-67-21-57
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ns)
=950 = o
PARAMETER SYMBOL | TEST CONDITIO Ta=25"C Ta=-40~85"C UNIT
Vgec | MIN. | TYP. | MAX. | MIN. | MAX.
o . ol 2.0 - 25 60 - 75
utput Transition
. . trLH 4.5 - 6 12 - 15
Time Low to High 6.0 - 5 10 _ 13
Output Transition 2.0 - 30 » - 9>
Time High to Low tTHL 4.5 - 8 15 - 19
6.0 - 7 13 - 16
P i Delay Ti . 2.0 - 192 400 - 500
ropagation Delay Time| tppy 4.5 - 48 80 - 100 ns
(BCD-Segment) tpHL 6.0 _ 41 68 _ 85
P . el . 2.0 - 116 | 250 - 315
ropasarion beley Tine) (ol is |- ||| - e
g pHL 6.0 | - 25 | 43| - 54
2. - -
Propagation Delay Time| EpLH 4 0 7% lgg lgg
(LT - Segment) tHHIL +3 - ! -
p 6.0 - 15 26 - 33
. - It -
Propagation Delay Time| tpLH 2.0 92 400 300
(LE - Segment) ¢ 4.5 - 48 80 - 100
egmen pHL 6.0 | - 41 | 68 | - 85
- . 2.0 - 30 75 - 95
Minimum Pulse Width b (L) 4.5 _ 8 15 _ 19
(LE)
6.0 - 7 13 - 16
ns
Mini Dat 2.0 - 35 75 - 95
nimum Data
s ts 4.5 - 9 15 - 19
Set-up Time 6.0 | - g | 13| - 16
s 2.0 - - 0 - 0
g%nlmum Data Hold th 4.5 - - 0 _ 0
me 6.0 | - - o - 0
Input Capacitance CIN - 5 10 - 10
P E— pF
Power Dissipation (1) _ _ _ _
Capacitance CpD 136

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

Icc(opr)=Cen-Vee - fintlce
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TC74HC4511P/F T-67-21-57

Igc(opr) TEST CIRCUIT
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SWITCHING CHARACTERISTICS TEST WAVEFORM

Data—S8egment Delay Time LE—Segment Delay Time
1
Voo —_— Veo
A~D /50% \_ LE 50% §
—_t . e GND GND
tTLH - tTLE tw
THL tTHL
- ¥55% Vou I— Vou
A~g 50% a~g 50%
0% = Vor Vor,
tpLu» TpHL tpnHs tpHL P
_I—Segment Delay Time E—Segment Delay Time
v
— Veo . ce
BI 50% 4 LT 50% Y
GND GND
t N t CpHL
CpHL,. | —PL |CpLy p
Vou ‘X VoH
a~g 50% a~g 50% :

\_ Vo
Vor L

Data Set-up/Hold Time

A~D

LE
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APPLICATION CIRCUIT T-67
Static Display Circuit
Recommended Resistance R
svrio® LED Display TETTER
Vee RX% 3 DISPLAY | COLOR BIGHT R
:i : | TLR358 | Red 13.4mm | 390
o la N . TLR362 | " 14.2 "
sop | O—— B a M Py ! TLR332 g 7.6 "
W jo—— ¢ ol —w i ,-L TLR342 " 10.9 u
o—D £ Wh—
L | 12 g - § TL.G358 |Green 13.4mm 1600
GND ____I TLG362 " 14.2 "
7.L_ TLG332 u 7.6 "
TLG342 " 10.9 "
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