BCD-TO-SEVEN SEGMENT
DECODER/DRIVERS

MC5448 - MC7448
MC9358 - MC8358

Add Suffix L for 16-Pin dual in-line ceramic package {LCase 620

Suffix P for 16-Pin dual in-line plastic paukage {Case 648 MC7448, MC82358

MTTL Complex Functions

MOTOROLA

This device decodes 4-bit binary coded decimal input data in a

format suitable for use with incandescent, seven-segment, display

indicators.

it is intended for use with other logic elements or

discrete components rather than for the direct driving of display
indicators as is the case with the MC5446/7448 and MCb447/7447

which are similar.

Ripple blanking inputs provide capability for suppression of

flg ’h
of e
-

non-significant zeros in a system. The blanking innut may be used
to control lamp intensity.
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¢ :23 M oT  TRUTH TABLE
DIGIT INPUT OUTPUT
OR LT RBI D C B A BI/RBO a b c d e f g
FUNCTION | Pin3] Pin5| Pin6| Pin2 | Pin1{ Pin7? Pin 4 Pin 13| Pin 12} Pin 11 | Pin 10 { Pin 9 { Pin 15 | Pin 14
f¢] 1 1 4] [¢] Q ¢4 1 1 1 1 1 1 1 o]
1 1 X 0 0] o] 1 1 ¢} 1 1 0 4] Q o]
2 1 X 3] 4] 1 o] 1 1 1 4] 1 1 L] 1
3 1 X [¢] 0 1 1 1 1 1 1 1 0 4] 1
4 1 X o 1 4] 0 1 o] 1 1 o] a 1 1
5 1 X 0 1 o] 1 1 1 ] 1 1 0 1 1
6 1 X (4} 1 1 O 1 [¢] ¢ 1 1 1 1 1
7 1 X 0 1 1 1 1 1 1 1 0 0 0 0
8 1 X 1 o] ¢} o 1 1 1 1 1 i 1 1
9 1 X 1 ] 0 1 1 1 1 1 0 4] 1 1
10 1 X 1 o 1 4] 1 0] 0 0 1 1 0 1
11 1 X 1 0 L 1 1 Q 0 1 1 [4] 4] 1
12 1 X 1 1 ¢] 4] 1 ¢} 1 o] 0 0 1 1
13 1 X 1 1 a 1 k] 1 o] 0 1 0 1 1
14 1 X 1 1 1 o 1 ¢} 0 0 1 1 1 1
15 1 X 1 1 1 1 1 Q 0 [¢] ] [¢] Q 0
Bl X X X X X X o] Q 0 o} 0 0 Q 0
RBI 1 4] 0 0 ¢} o o] Q 0 0 0 o] 9] ]
LY 0 X X X X X 1 1 1 1 1 1 1 1
X = Don’t care
1

ZMOTOROLAINC., 1873



"DpGZ I8 Aluo paisaly
*AjUC OGY/|g 104 3INPADOID 183 ,

8wl B 18 PAlIOYs & PinNoys 1nd1no auo AjuQ 4 *B Ny} e syndINo 4oy sunpasosd 1sad ,
€ - - 91 - - - - - e S su #001 - su #00L - £l Hldy Aejaq y30-uany
€ - - 13 i R N - - - €l S su #001L - su #001L = €l THd Aejeq uQ-uing

\\‘m_m.‘w‘: - ISR <13 - ~ - . - - £l L su #00L - su #00L - €l Hldy Aelag BO-uIN g
s'€e - - 9l - - - - - - €l I3 su #0014 - su #0041 - €l IHdA AejaQ ug-uany
* nQg as|ng uy asng simawesed Buiyaimg
3 - 91 — — - — — — - - - - - - apyw 06 - apyw 9L - gl 30y [utesg Addng Jamog
{831A8Q |€10 })
syuawalinbay Jomog
gL'9YTL - 5'g - - - - - - - - opyw | op- - spyw op- - 54 sy
68'c - 9L - - - - - - - - - - - - apyw ov- - spyw [ - «6 180 1M 1ioYS
8'¢ - - 9L - - 6 - - - - - - - opyu - 1= | spyw - £l +8 peot) 1uaung peo
8 - 9l - - 5 LT - - - - v - - - 9PA - vz 9pA - (24 wetr
8 - - 91 - - € - - - ~ - 6 - - 2PA - ¥z 9PA - ve +6 HOA
8 - - 9l - € 1'9'8'e'L - - - - - - v - PA v'0 - opA vo - ot
8 - 91 - L's'v'e g - - - - - - - 6 9PA 0 - 2PA ¥o - +6 LN abejoA INdING
nding
g'c - 9t - - - - - 1 - - - - - - opvw | 0L - opyw | 0L - \ HHI
gc _ 91 — ~ _ — — - 1 — — - - - opvr! ov — opyr! oy — 1 Ry Juann) abexean
g'e - 9l g - - - - - - v - - - - opyw [ O~ - opyw oY - v
g - 91 ¢ - - - - - - i - - - - opvw | 9y - spyw | gy - t B wa1ng premioy
ndug
pug XHIp | HIOp | 7004 | 20p IHIA IRIVY pRO N HHIp | HIp | TIo | ZHOy LHO; Z210) 110 uun Xep UIN uun Xe YN 1891 | (0quAg ansusideleyy
OS82+ 010 DoGZL+ 03 GG~ sepun
: 3 SaAIN) 398 ) Siwi s8] ud
MO0138 31811 SNId 0L Q311ddV IDVLTOA/LNIHHND 1831 P e Ry S 2SCEON BYYEON
SY Gzs | GLv | 0§ 14 80 580 EE] vz | vo | zo- ¥'0- 08 v'9 | BIEBOW '8YPLOW
4 g'g gv | 09 0C 80 §8°0 §'g vZ | v0 | TO- v'0- 08 ¥'9 | 8SEBDW ‘BYYSOW
XHIp | HOOp | 7004 |00 LHIA IRV PEOTp HHIA | HIp | T1p | ZHOp | LHOp | 2104 1104
SHOA yu
o—— 6 l0O—oO
(seamjeadwia | |1) SINTVA 3DVLIOA/LNIHHND 1831 vl ogd/ig v
o—} 18H10—0
Sl [+]
O——o L710—0
6 €
o—p al—o
ot 9
o—2 o0
Ll 4
o——19q aF—o
[41 l
o—e v p—O0
€l L

*a|ge3 yinuy ays oy Buipioase
suoneulquod indino-indui jje 3sa]  “ajqes
yinal ay3 o3 6uIpiodde Jauuew awes eyl
us syndyno pue syndul Jaylo 1saj  -indino
Bunjue|q ajddia ay: pue 1ndino JaAup auo
10} pue “Indul Buiyue|q syy pue induy erep
3U0 AJUD JOJ UMOUS ale Sainpadosd 15a)

SJILSI1Y31IVHVYHI 1vIId10313

0
O
=
[
®
10
g}
0 0
Q@
-




OPERATING CHARACTERISTICS

This monolithic integrated circuit provides the logic
necessary to decade a BCD input and drive a seven-segment
numerical indicator. It is intended for use primarily as a
driver for discrete, active components or logic elements.
If direct driving of display indicators is desired, the
MCBH446/7446 (30 volts maximum output voltage) or the
NMC5447/7447 (15 volts) should be used, since they are
designed to handle the relatively high voltages and sink
currents (20 mA) of incandescent indicators.

Pin 4 serves as both a blanking input and a ripple blank-

ing output (BI/RBO). For displaying digits O thru 15 the
blanking input must be held at a logic 1" or open (see
the truth table). For adecimal 0 output the ripple blank-
ing input (RB!) must also be ata logic “'1"" or open.

When a logic ““0” is applied to Bl, outputs a thru g go
to a logic 0" regardless of the state of any other input.
With RBI at a logic 0’ and A =B = C =D also at a logic
“0", outputs a thru g and RBO go to a logic “0"". When a
logic ‘0" is applied to lamp-test and BI/RBO is open or
held at a logic “1", outputs a thru g go to a logic "1,

INPUT/OUTPUT VOLTAGE WAVEFORMS
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COPYRIGHT

APPLICATIONS INFORMATION -

These devices are useful in applications requiring
higher output vurrents and/or voltages than is available
with the MC5446/7446. The decoder/driver may be used
ta drive buffer transistors selected for the required output
characteristics. A suitable interface circuit is shown in
Figure 1, where each decoder/driver output drives two
lamp segments.

if the buffer load current is known, then base current
is abtained from Ig =y /hFE. From this and the approxi-
mate MC5448/7448, MC3358/8358 output characteristics,
suitable values of Rg can be determined. For a given load

current, f_gad, (21g in this example) the output voltage,
Vo, is given by Vo 25— 0.139 || gad = 2.22 volts. {See
the ioad line of Figure 2, with V| gad = 2.0 mA.) Rp is
then found from:

Vo — VB -
o £ 222-075 . o
I 10-3

Operation of the blanking controls is identical to that
of the MC5446/7446 and is illustrated in a typical appli-
cation on the MC5446/7446 data sheet.

FIGURE 1 — TYPICAL INTERFACE CIRCUIT
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SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

4.5 V 50V
[¢]
Coax*
7
oA AL §HL
950 + 1.0% § 1 12
? o—8 b—o0
2 1
5 o—c cf—o0
PULSE 6 10
GENERATOR 0 ° e d . C MMD6150
3
\‘Tpin o—OQLT € forO TPout or Equiv
PRF 1.0 MH §50 O—E)ORBI f*—E—O
= . 2
MMD7000
PW = 100 ns 4 14 or Equiv
4= tr< 10 ns o—0QBI/RBO  g|—o0 a

R} = 1.0k for MC5448, MC9358; 667 §2 for MC7448, MC8358.

Ct = 15 pF = total parasitic capacitance, which includes probe and wiring

capacitances.

*The coax delays fram input to scope and output to scope must be
matched. The scope must be terminated in 50-ohm impedance. The
950-ohm resistor and the scope termination impedance constitute a
20:1 attenuator probe.
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