H D 7 4 L S 4 7 @ BCD-to-Seven-Segment Decoder/Driver (with 15V Outputs)

HD74LS47 features active-low outputs designed for driving BPIN ARRANGEMENT
incandescent indicators directly. This. device has full ripple-

blanking input/output controls and a lamp test input. Display sl ~ E] vee

patterns for BCD input counts above 9 are unique symbols to Lnputs [

authenticate input conditions. This circuit incorporates auto- E J— E] "

matic leading and/or tailling-edge zero-blanking control {RBI LT E—|_B ¢ JE Yo

and RBO). Lamp test {LT) of these types may be performed BU/REO E_L fT :D_ —v.

at any time when the BI/RBO node is at a high level. It con- 5 reo »

tains an overriding blanking input (BI) which can be used to RBIE—< Rl :—1 12 [ Yo > Outpus

control the lamp intensity of pulsing or to inhibit the outputs. D EJ— _l: 113 Yo

Inputs and outputs are entirely compatible for use with TTL Inputs { J_

or DTL logic outputs. . “E _'_"_] “
GND| 8 _T_] Yo

(Top View)

@BLOCK DIAGRAM

| . BABSOLUTE MAXIMUM RATINGS
N -:__ Item Symbol Ratings Unit
-4
T Supply voltage Vee 7.0 \'
Bo—-D o w Input voltage Vin 7.0 \%
—_— i =
Input e D H . Output current (é‘;d:gsli;j;:{ Iotpeaks 200 mA
D__ [ QOutput current (off-state) Tocos 1| mA
Dol Mt Operating temperature range | Top —20~+75f C
B 0 Outputs o
DO _—: h i Storage temperature range Tetr —65~+150] °C
Blanking Input o
Ripple Blanking Y.
O~ 1
Outpur (BI/RBO) —
im v
Lamp Test =
Ioput (LT}  °
Ripple Blanking H Y
Input (RBI) o— e
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HD74LS47

EFUNCTION TABLE

Decimal or Inputs Outputs
Function LT TReI] D | ¢ | B | a |°V/RBO—; b c d . £ e | Nt
0 H H L L L L H ON ON ON ON ON ON OFF
1 H X L L L H H OFF | ON ON OFF | OFF | OFF | OFF
2 H X L L H L H ON ON OFF | ON ON OFF | ON
3 H X L L H H H ON ON ON ON OFF | OFF | ON
4 H X L H L L H OFF | ON ON OFF | OFF | ON ON
5 H X L H L H H ON OFF | ON ON OFF | ON ON
6 H X L H H L H OFF | OFF | ON ON ON ON ON
7 H X L H H H H ON ON ON OFF | OFF | OFF | OFF 1
8 H X H L L L H ON ON ON ON ON ON ON
9 H b H L L H H ON ON ON OFF | OFF | ON ON
10 H b H L H L H OFF | OFF | OFF | ON ON OFF | ON
11 H X H L H H H OFF | OFF | ON ON OFF | OFF { ON
12 H X H H L L H OFF | ON OFF | OFF | OFF | ON ON
13 H X H H L H H ON OFF | OFF | ON OFF | ON ON
14 H X H H H L H OFF | OFF | OFF | ON ON ON ON
15 H X H H H H H OFF | OFF | OFF | OFF | OFF | OFF | OFF
BI X X X X X X L OFF | OFF | OFF | OFF | OFF | OFF | OFF 2
RBI H L L L L L L OFF | OFF | OFF | OFF | OFF | OFF | OFF
LT L X X X X X H ON ON ON ON ON ON ON 4
H; high level, L; low level, X; irrelevant to a low level (response condition).
Notes: 1. The blanking input (BI) must be open or heid at a high 4. When a blanking input/ripple blanking output (BI/RBO) is
logic level when output functions 0 through 15 are desired. open or held high and a low is applied to the lamp-test
The ripple-blanking input (RBI) must be open or high if R input, all segment outputs are on.
blanking of a decimal zero is not desired. —
2. When a low logic level is applied directly to the blanking 'l . |”
input (BI), all ngmem outputs are off regardless of the l'—lc [:—w :‘I:.l ::!,_:1,; T ‘ = ',:, I.:,! _ ’ _ 1._,[.: \._ ] 1‘
level of any other input. _ =g el o = ol S U 3 o e B el L=
3. When ripple-blanking input (RBI) and inputs A, B, C, and ‘ v Coror s R

D are a low level with the lamp test input high, all segment
outputs go off and the ripple-blanking output (RBO) goes

WRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Supply voltage Vee 4.75 5.0 5.25 \Y
Off-state output voltage * Vocsn - - 15 \'A
On-state output current * Totony - - 24 mA
High level output current ** Ton — - -50 KA
Low level output current ** It - - 3.2 mA
Operating temperature range Topr -20 25 75 C

* Applied to the a through g outputs.
** BI/RBO terminal.
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HD74LS47

WELECTRICAL CHARACTERISTICS (Te=—20~+75C)

Item Symbol Test Conditions min typ max Unit
Input volt Vin 2.0 - - v
nput voltage ViL - - 08| V
Vou Vee=4.75V, Vie=2V, ViL=0.8V, Jon=—50uA 2.4 - - v
BI/RBO IoL=1.6mA - - 0.4 \
Ve Vec=4.75V, V=2V, ViL.=0.8V
Output voltage o e " e Jor=3.2mA - - 0.5 \Y%
Totem=12mA - -~ 0.4 \'
~ Voton Vce=5.25V, Vig=2V, ViL=0.8V
) e e cc=5.28V. Vi OBy w—2mA | - | - 05| W
Output current a~g lovosp Vee=5.25V, Vie=2V, Vi=0.8V, Vosn=15V - - 250 uA
I Vee=5.25V, Vi=2.7V - - 20| 4A
A eb1/RBO - - —0.4] mA
Input current m;l’RﬁO In. Vee=5.25V, Vi=0.4V — — 12 mA
I Vee=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current BI'RBO Ios Vce=5.25V —-0.3 - -2 mA
Supply current * * Iec Vee=5.25V - 7 13 mA
Input clamp voltage Vix Vce=4.75V, hy=—18mA - - -1.5 \
* Vee=SV, Ta=25°C
** [~ is measured with all outputs open and all inputs at 4.5V.
BWSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Input Test Conditions min typ max Unit
. A - - 100 ns
Turn-on time ton RBI — — 100 s
Cr=15pF, RL=665Q
T off ti , A - - 100 ns
urn- ime o
i RBI - — [T10 | ns
BTESTING METHOD
1) Test Circuit Waveform
Ve
L v
45
Input
N o
© N ° Output R toss—ed tom
E é ~o Vox
ch— In-phase
p.C. £ b ib— o (utput L3V \Kmv
Zow =502 E ;; ep—o” o Vou
;Jr b4 BI/IRHO t— I o Vo
‘ 1.3V
Py Out-of -phase
Output v
2) Testing Table Input pulse; t7;;<15ns, t7yy <6ns, PRR=1MHz,
It Inputs Outputs duty cycle 50%.
em y
RBI{ D C B A a b 3 d e f g
4.5V |GND|[GND|GND|IN |OUT| — | — |OUT|OUT|OUT
ton 4.5V GND[GND [ 4.5V[IN - | = louT}{ — |OUT| — | -
tosr |4.5V|GND|4.5V[4.5V[IN |OUT|{OUT| — |OUT|OUT|OUT)OUT
IN [GND | GND | GND | GND | OUT| OUT | OUT | OUT | OUT | OUT | —
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HITACHI/ LOGIC/ARRAYS/MEM

M 4495203 0014913 C

PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should
include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

HD 74LS00 P

L— Package ; Plastic DIP ; letters P

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC
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PACKAGING INFORMATIONS

T-90-20

RCerdip
@14 Pin @16 Pin
DG-14 0 28 DG-16
“6.3"‘ ma X WMk X
14] il §
24 pIE &
3] (12 <
44 Bn " g ]
54 b0 B
64 o] 3
74 [ 8
762
0.20~0.38 0'~15" 0'~15 0.20~0.38
@20 Pin @24 Pin
D6-20 §.Al—= 3,34mar 228 DG-24 F=—13.2—= 5. 2.8min
) 'LSC-.:l 0.5min
1 iE] ] g 14] hd x;.
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