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MC145478B

BDC-TO-SEVEN SEGMENT DECODER/DRIVER

The MC14547 BCD-to-seven segment decoder/driver is constructed
with complementary MOS (CMOS) enhancement mode devices and
NPN bipolar output drivers in a single monolithic structure. The circuit
provides the functions of an 8421 BCD-to-seven segment decoder with
high output drive capability. Blanking (Bl), can be used to turn off or
pulse modulate the brightness of the display. The MC14547 can drive
seven-segment light-emitting diodes (LED), incandescent, fluorescent
or gas discharge readouts either directly or indirectly.

Applications include instrument (e.g., counter, DVM, etc.) display
driver, computer/calculator display driver, cockpit display driver, and
various clock, watch, and timer uses.

High Current Sourcing Outputs (Up to 656 mA)

Low Logic Circuit Power Dissipation

Supply Voltage Range = +3.0V to +18V

Blanking nput

Readout Blanking on All lllegal Combinations

Lamp Intensity Modulation Capability

Multiplexing Capability

Capable of Driving Two Low-Power TTL Loads,
One Low-Power Schottky TTL Load or

CMOS MSI
* (LOW-POWER COMPLEMENTARY MOS)
HIGH CURRENT

BCDTO-SEVEN SEGMENT
DECODER/DRIVER

16
1
L:SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

ORDERING INFORMATION

MC14XXXB Sutfix Denotes

L~ Ceramic Package

P Plastic Package

A Extended Operating
Temperature Range

C Limited Operating
Temperature Range
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MAXIMUM RATINGS (Voltage referenced to Vgg, Pin 8) ss
Rating Symbol Value Unit  DISPLAY
I + -0. ey = Sy R—
DC Supply Voltage VoD 18t0-05| Vdc i =TT IR Tx ]
input Voltage, All Inputs . Vin Vpp to ~0.5 Vde LI N (e e e Vi S B Vi R |
Operating Temperature Range MC14547BAL TA ~-55to +125 °c 6o 1 2 3 4 5 6 7 8 9
MC14547BCL/CP -40 to +85
Storage Temperature Range Tstg -65 to +150 c
Maximum Continuous Output Drive Current IOHmax 65 mA TRUTH TABLE
(Source) per Output
- - e > o0+ = INPUTS QUTPUTS
Maximum Continuous Power Dissipation OHmax m Bi |DCB Ala b cde f g|DISPLAY
. 0 | X X X X|0o 0 00OO0O0O Blank
. .
See power derating curve {Figure 1). ; 5 0 ool T T T TS 5
1 000 1/0 1 1000 0 1
1 00 1toft 101101 2
1 00 t t{1 1 1100 1 3
This device contains circuitry to protect the inputs against damage due to high static 1 01 0 0/0 1 100 1 1 4
voltages or electric fields; however, it is advised that normal precautions be taken to 1 01t 0 111 0 1 1 0‘ L 5
avoid application of any voitage higher than maximum rated voltages to this high im- : 8 : 1 ‘1) ? ? : 2’ ; c‘, ; ?
pedance circuit. A destructivzhigh current m(ﬁe may occure if Vi and Vg ¢ is not 3 10001 111111 8
constrained to the range Vgg < (Vi or Vgut) < Vpp. ) 1t 006 1111100 11 9
Due to the sourcing capability of this circuit, damage can occur to the device if Vpp is : : (0) : ? 8 g g g g g ‘g g::::
app!led, and the outputs are shorted to Vgg and are at a logical 1 (See Maximum p T o olo o5 0 0 0 o T
Ratings). 1 {110 1{000000 0] B8lank
i i i i | 1 t110/0 00000000 Blank
3nus§<rjvmpu)ts must always be tied to an appropriate logic voltage level (e.g., either . 111 1/00006006 0 Blank
ss bo' X = Don't care
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MC14547B

ELECTRICAL CHARACTERISTICS

Characteristic Symbol | VDD | Tiow® 5°C Thigh® | ynit
Vdc Min | Max | Min Typ Max | Min | Max
QOutput Volitage 0" Level 5.0 - 005} - 0 005 — | 005
Vin = Vppor 0 VoL 10 — 1005} - 0 005 — |0.05 } Vdc
. 15 - 0.05}y - 0 005} — | 005
: “1" Level 5.0 4.1 — 4.4 4.6 - 43 -
Viq = 0 or VDD VOH 10 |91 ~ |94 | 98 - 93| - Vde
15 141 - 4.4 14.6 - 144 -
Input Voltage # 0" Level
(Vo = 3.8 0r 0.5 Vde) v 5.0 - 1.5 - 2.25 1.5 . 15 Vdc
(Vo = 8.8 0r 1.0 Vde) i 10 - |30] - {480 | 30| - |30
(Vo = 13.8 or 1.5 Vdcl 15 - 4.0 — 6.75 | 4.0 - 4.0
(Vo = 0.5 or 3.8 Vdc) “1" Level 5.0 3.5 3.5 2.75 = 3.5 -
(Vo = 1.0 or 8.8 Vde) ViH 10 7.0 - 7.0 5.50 - 7.0 - Vdc
(Vo = 1.5 0r 13.8 Vdc) 15 11.0 - 11.0 8.25 - Mnoy -
Output Drive Voltage (AL Device)
{loH = 5.0 mAdc) Source 4.0 = 4.2 ‘4.3 — 43 -
{lon = 10 mAdc) - - 41 4.3 — - -
{IOH = 20 mAdc) 50 | o | |39 | a2 | —|a0| - |V
{lo4 = 40 mAdc) - - 3.7 4.0 - - -
{ioH = 65 mAdc) 31 — 3.2 3.7 - 3.0 -
{loH = 5.0 mAdc) 91 | — | 92 | 93 — 93| -
(lon = 10 mAdc) VOH - — 9.1 9.3 - - -
o = 20 mAdc) 10 8.8 - 9.0 9.2 - 192} - Vdc
loH = 40 mAdc) - — 8.9 9.0 - — -
loH = 65 mAdc! 8.4 - 8.5 8.8 - 8.1 -
{loH = 6.0 mAdc) 140 — | 142 | 143 | - | 144] -
{ioH = 10 mAdc) - — | 141 | 143 - -] -
{loH = 20 mAdc} 1384 — 14.0 14.2 - 142 -
loH = 40 mAdc) 15 - — 138 14.0 - - - Vde
(loH = 65 mAdc) 13.5 - 135 13.7 - 1331 -
Output Drive Voltage (CL/CP Device)
(loy = 5.0 mAdc) Source 39 - 4.1 4.3 - 42 -
(lgH-= 10 mAdc) - —- | 4.0 43 - - - o
{loH = 20 mAdc) 50 1 36| - | 38 | 42 -l 39| - vae
oK = 40 mAdc) - | =] 38 | 40 S I
{ioH = 65 mAdc) 30| - | 30 | 37 - 129 -
(loH = 5.0 mAdc) 8.9 - 9.1 9.3 - 921 -
lion = 10.mAdc) VOH - |1 - 9.0 9.3 - - -
{loH = 20 mAdc) 10 8.6 - 8.8 9.2 - 9.0 - Vde
(loy = 40 mAdc) C—- — 8.5 3.0 - - - :
(lgH = 65 mAdc) 80 | — | 81 8.8 -1 80| -
{loH = 5.0 mAdc) 3.9 — | 141 | 143 | - [ 142] -
tloH = 10 mAdc) - | = J-140] w3 | -} - | -
{lop = 20 mAdc) 15 13.6 — 13.8 14.2 - 140} - Vdc
loH = 40 mAdc) - - | 135 14.0 - - -
lipy = 66 mAdc) 13.0| — | 13.0 | 187 - | 130| -
Output Drive Current (AL Device)
(VoL = 0.4 Vdc) Sink 5.0 0.32] — 10.26 | 0.44 - 10.18] —
<ng = 0.5 Vde) - oL 0 losol — |oss| 113 | — |oas| — | ™A%
(VoL = 1.5 Vdel 15 2.101 - 1.7 4.4 - 1.2 -
Output Drive Current (CL/CP Device) o4 o
(VoL = 0.4 Vdc) Sink 50 |0.26| — 022} 044} -~ 018 -
VoL = 0.5 Vdd loL 0 loes| - |oss| 113 — |oas| - | mAde
(VoL = 1.5 Vde) 15 181 -] 15| 44 -1 12 - |
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MC14547B

ELECTRICAL CHARACTERISTICS (Continued)

. Vpp Tiow™ 25°C Thigh* .
Characteristic - Symbol Unit
ym Vdc Min | Max | Min Typ Max | Min | Max
Input Current (AL Device) lin 15 — | £01] - } £000001}£0.1} - | +£1.0] pAdc
Input Current (CL/CP Device) lin % | - [+£03] - 1£000001[£03| — |+1.0] pAdc
Input Capacitance (Vin = 0) Cin - - - ~ 5.0 7.5 - — pF
Quiescent Current (AL Device) 5.0 - 5.0 - 0.005 5.0 - 150
(Per Package) IpD 10 - 10 - 0.010 10 - 300 | pAdc
15 — 20 — 0.015 20 — | 600
Quiescent Current (CL/CP Device) ‘ 5.0 - 20 | - 0.005 20 ~ 1180
(Per Package) Ipp 10 - 40 - 0.010 40 - 300 | pAdc
15 — 80 - 0.015 80 ~ | 600
Total Supply Current®*t 5.0 IT = (1.8 uA/kHZ) f + IDD
(Dynamic plus Quiescent, 10 IT = (3.8 pA/kHZ) f + IpD
Per Package) T 15 . IT = (5.7 gA/kHz} £ + IpD uAdc
(Cy. = 50 pF on all outputs, all .
buffers switching)
* Tiow = —55°C for AL Device, ~40°C for CL/CP Device t To calculate total supply current at loads other than 50 pF:
Thigh = +125°C for AL Device, +85°C for CL/CP Device IT{C) = IT (80 pF) + 3.5 x 10—3(C_ —50) Vppf
# Noise immunity specified for worst-case input combination. where: IT is in pA (per packagel, C|_in pF, Vpp in Vdc,
Noise Margin for both “1”" and 0" level = and f in kHz is input frequency.
1.0 Vdc min @ Vpp = 5.0 Vdc ** The formulas given are for the typical
2.0 Vdc min @ Vpp = 10 Vdc characteristics only at 25°C.
2.5 Vdec min @ Vpp = 15 Vdc
SWITCHING CHARACTERISTICS (C|_ = B0 pF, Tp = 25°C)
Characteristic Symbol \\’,%8 Min | Typ Max | Unit
5.0 - 40 80
Cutput Rise Time i tTLH 10 — 40 80 ns
: 15 - 40 80
5.0 — 125 250 :
Output Fall Time THL 10 - 75 150 ns
15 — 70 140
5.0 - 750 1500
tPLH 10 - 300 600 ns
— 400.
Data Propagation Delay Time 51% — ?g 1500
tPHL 10 - 300 600 ns
15 — 200 400
5.0 - 750 1500
tPLH 10 - 300 600 ns
Blank Propagation Delay Time 15 — 200 400
5.0 - 500 1000
PHL 10 - 250 800 ns
15 - 170 340
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MC14547B
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FIGURE 1 — AMBIENT TEMPERATURE POWER DERATING
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MC14547B

CONNECTIONS TO VARIOUS DISPLAY READOUTS

LIGH;T EMITTING DIODE (LED) READOUT

Voo VoD VoD
[} [ A
5—1 F - Common
F"] —.l Anode LED -
[a Common .
Cathode LED
— |
—4 | Y | -
»—l —4 O >—JJ--<L
= y--- =y =
+—4 4
) .
L L = Vss
= Vss =
INCANDESCENT READOUT LIGHT-EMITTING DIODE (LED) READOUT

USING A ZENER DIODE TO REPLACE DROPPING RESISTORS
Voo Vbbb -

Common
Cathode LED

- —— b y -
: — - -
L = -~
= Vss e .
=v .
GAS DISCHARGE READOUT ss x\ Vzp

Appropriate = v
Vop Voltage ss

4

k
F

s
1
L

!

= Vss
°* A filament pre-warm resistor is recommended to reduce filament * Vzp should be set at Vpp — 1.3V — V| gp. Wattage of zener
thermal shock and increase the effective cold resistance of the diode must be calculated for number of segments and worst-case
filament. conditions.
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