SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 FW 74 AF 74,74H, 54/74L S, 54/748 54,54H
54H FW 74H AF AF,W PACKAGE W PACKAGE
54LS FW 74LS AF "
548 FW 748 AF a[T— lvee
18 E 1__3120 B E F
~] 2
ne[3] 12] 2¢
«[ H
1c[a] 11]~ne Nah 2l .
10[5] 10] 28 «[ s
g 5]z -0 -
GNDE E]zv ~ [ 1=
Positive logic: Y = ABCD
SWITCHING CHARACTERISTICS v¢c - 5V, Tp = 25°C
54/74 54/74H 54/74L.S 54/748
Cp=15pF Cp =25pF Cy =45pF Cy =50pF
TEST CONDITIONS R =133Q RL=93Q Ry -6679 RL =930
PARAMETER MIN [ TYP | MAX | MIN | TYP | MAX [ MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high 13 22 8.5 12 12 24 2 4 6.5 ns
C|=150pF
6
tpHL High-to-low 15 6.5 12 12 24 2 4 6.5 ns
Ci_=150pF
| & |

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 F.W
54LS FW

74
74LS BF

B,F

SWITCHING CHARACTERISTICS vgg - 5V, T = 25°C

PIN CONFIGURATION

54/74 54/74L8
Ci=15pF Cy =15pF
TEST CONDITIONS Ry =400Q RpL=2KQ
FROM T0
PARAMETER INPUT | OUTPUT |MIN |TYP|MAX (MIN [TYP | MAX |UNIT
Propagation delay time
tpLH Low-to-high AB,C.D through 10 25 10 25 ns
2 logic
tpHL High-to-low ievels 14 25 14 25
tprH Low-to-high ABCD through 17 30 17 30 ns
3 logic
tpHL High-to-low levels 17 30 17 30

DUTPUTS

B,F,W PACKAGE
. -/
o[1] e]vee
1 E E Al
4
23 Ej ° INPUTS
3[4] E c
i o,
5 E J_ll';
6[7] [10]s |ouTPuTs
~
eno[8] :9:] 7

Load circuit and waveforms shown at front of section (totem pole cutputs).

LOGIC



FUNCTIONAL BLOCK DIAGRAM FUNCTION TABLE
- = 0 ureura NO.| BCD INPUT DECIMAL OUTPUT
INPUT A= D C Alo 1 2 3 4 5 @ 8 9
. | 2 5ureuT 1
A OfL L L L|]L HHHHUHUHEHHUH H
g @ oyrrur2 1/t L L HIH L H HHHHHUH H
2L L HL|HHLHMHMHUBHHUH H
£ @ 3|/L L HH|HHHLHGBHIBHIBHMH H
weur 824 : s =f p—ourrs 4{L H L L|H HHHLHHHEHH
B = Bloyreut s 5(L H L H/HHHUHHTILHIUHUH H
- - 6|/L HH L|IH HHHUHEHHLHUH H
weurc 2] c i oureuts 7]L H H H|H H H H H H H L H H
. : ” 8/H L L L|H H HHHHHHL H
| ouTPUT 6 9|H L L H|H HHHHHUBHUHH L
" @ H L HLU[HHBHHHHUHUHHUH H
12} 0 OUTPUT 7

'"’"TD—">° ' o olH L HHIHHHHHHHEHEEH H
= ] 3(H H U L|H H H HHHHBMHH H

o ] n QUTPUT 8 <
Do__ S|HH L H/HHHHHHHHIHH
:D.——“”OUTPUTQ =|H H H L|H HHHHHHMHH H
H HHHIHHHHHUHUHIHH H

H = high level, L « low level

SPEED/PACKAGE AVAILABILITY BLOCK DIAGRAM

PIN CONFIGURATION

54 F.W, 74 B,F
INPUTS
o c [ A

=2
=

1]

SWITCHING CHARACTERISTICS vic - 5V, Ta = 25°C

OUTPUTS
.

(-]
10
G w
o]
Jo

2

.

B,F,W PACKAGE

12

B

c

m
E nE
O e

VCCE 9

7

EGND
<]+

SLNdNI

$iNdLNo

54/74
Cp=15pF
TEST CONDITIONS Ry =400Q
FROM T0
PARAMETER INPUT ouUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high through 10 17 25 ns
2 logic
tpHL  High-to-low levels 10 22 30
tpH  Low-to-high through 26 35 ns
3 logic
tpHqL  High-to-low levels 23 35

Load circuit and typical wavetorms are shown at the front of section.
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TRUTH TABLE-EXCESS INPUT

D [~ B A
0 0 1 1
] 1 0 [
] 1 0 1
0 1 1 o
0 1 1 1
1 0 0 o}
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 Q
1 1 Q 1
1 1 1 0
1 1 1 1
0 0 [ 0
0 0 0 1
0 0 1 0

SPEED/PACKAGE AVAILABILITY

54 FW

74

B.F

DECIMAL OUTPUT
0 1 2 3 4 5 6 7 8 9
0 1 1 1 1 1 1 1 1 1
1 0 1 1 1 1 1 1 1 1
1 1 0 1 1 1 1 1 1 1
1 1 1 Q 1 1 1 1 1 1
1 1 1 1 0 1 1 1 1 1
1 1 1 1 1 0 1 1 1 1
1 1 1 3 1 1 0 1 1 1
1 1 i 1 1 1 1 0 1 1
1 1 1 1 1 1 1 1 0 1
1 1 1 1 1 1 1 1 1 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1

BLOCK DIAGRAM PIN CONFIGURATION
> T Y B,F,W PACKAGE
akaka q b
o |20 vle |z
g ok
IRNIIRSEiieeiiiie L] 1. o
(I) g i
P e T A \s [ .osg
veeld] a7)

SWITCHING CHARACTERISTICS vgg-5V.Ta=25°C

54/74
CL=15pF
TEST CONDITIONS Ry =4009Q
FROM TO
PARAMETER INPUT oUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high through 10 17 25 ns
2 logic
tpHL  High-to-low levels 10 22 30
tpLH  Low-to-high through 26 35 ns
3 logic
tpHL  High-to-low levels 23 35

Load circuit and typical waveforms are shown at the front of section.
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TRUTH TABLE-EXCESS INPUT DECIMAL OUTPUT
D c B A o | 1 |2 |3
0 0 1 0 0 1 1 1
0 1 1 0 1 {0 1 1
0 1 1 1 1 110 1
0 1 0 1 1 1 1|0
0 1 0 0 1 1 1 1
1 1 0 0 1 1 1 1
1 1 0 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 0 1 1 1 1
1 0 1 0 1 1 1 1
1 0 1 1 1 1 1 1
1 0 0 1 1 1 1 1
1 0 0 0 1 1 1 1
o 0 0 o 1 1 1 1
o o 0 1 1 1 1 1
o 0 1 1 1 1 1 1

T S S G G S SR G ., S S G a I

[ QPO G S g G O - T e )

PO -« TG e K

P G G G G R S g i |
PO - TGP TG g K - ]
PO PO — T G S G R O e Y K

SPEED/PACKAGE AVAILABILITY

54 F.W, 74 BF

BLOCK DIAGRAM

v Y Y Y
S17 {7——‘ | Fwenrens

RLARITIAL S

T
ouTPUTS

NOTE These voitoge salues are with rétoect w stwork ground torm:nat

SWITCHING CHARACTERISTICS vg-=5V, Ta=25°C

54/74

Cy=15pF
TEST CONDITIONS Ry_=100Q
PARAMETER MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high 50 ns
tpHL  High-to-low 50

Load circuit and typical wavetorms are shown at the front of section.
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PIN CONFIGURATION
B,F,.W PACKAGE
(OE 186} GND
1E 151 A
@ 2 E uls %
=] (=4
E< In e (@
° 4 E 12| B
5[5 HE g
\6 E wof 8 §
veeld] -




TRUTH TABLE-INPUTS TRUTH TABLE-OUTPUTS

D c B A 0 1 2 3 4 5 ] 7 8 9
0 0 0 0 0 1 1 1 1 1 1 1 1 1
0 0 0 1 1 0 1 1 1 1 1 1 1 1
0 ] 1 0 1 1 0 1 1 1 1 1 1 1
0 0 1 1 1 1 1 0 1 1 1 1 1 1
0 1 0 0 1 1 1 1 0 1 1 1 1 1
0 1 0 1 1 1 1 1 1 0 1 1 1 1
0 1 1 0 1 1 1 1 1 1 0 1 1 1
0 1 1 1 1 1 1 1 1 1 1 0 1 1
1 0 0 0 1 1 1 1 1 1 1 1 0 1
1 0 0 1 1 1 1 1 1 1 1 1 1 0
1 ] 1 0 1 1 1 1 1 1 1 1 1 1
1 0 1 1 1 1 1 1 1 1 1 1 1 1
1 1 Q 0 1 1 1 1 1 1 1 1 1 1
1 1 0 1 1 1 1 1 1 1 1 1 1 1
1 1 1 0 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1

SPEED/PACKAGE AVAILABILITY

54 F 74 BF PIN CONFIGURATION
B,F PACKAGE
BLOCK DIAGRAM
? —? ?E :? .? * c [j Z] )
?_‘ ! % e o
é}lcrﬁ = ourelt O] ag _
(? et O -
o E <
}l ano [¢] ag
i. l ; 'L T } 1 . 1

—
ourryrs

SWITCHING CHARACTERISTICS v - 5V, TA = 25°C

54/74
Cp=15pF
TEST CONDITIONS Ry =120Q
FROM TO
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH Low-to-high A,RBI Any 100 ns
tpHL  High-to-low A or RBi 100

Load circuit and typical waveforms are shown at the front of section.
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TRUTH TABLE

— INPUTS —_— OUTPUTS —
DECIMAL
OR
FUNCTION LT RBI D C B A B1/RBO a b c d [] f [} NOTE

0 1 1 0 0 0 0 1 0 0 (1] 0 0 0 1 1
1 1 X 0 0 0 1 1 1 0 0 1 1 1 1 1
2 1 X 0 4] 1 0 1 0 0 1 0 0 1 0

3 1 X 0 0 1 1 1 ] [ 0 [V} 1 1 [\]

4 1 X 0 1 (] 0 1 1 0 0 1 1 0 0

5 1 X 0 1 0 1 1 0 1 0 0 1 0 0

6 1 X 0 1 1 0 1 1 1 4] 0 0 0 0

7 1 X 0 1 1 1 1 ] 0 0 1 1 1 1

8 1 X 1 0 0 0 1 0 0 0 0 0 0 1]

9 1 X 1 0 0 1 1 0 0 0 1 1 0 0

10 1 X 1 1] 1 0 1 1 1 1 0 0 1 0

1 1 X 1 0 1 1 1 1 0 0 1 1 0 0

12 1 X 1 1 0 0 1 1 0 1 1 1 0 0

13 1 X 1 1 [+} 1 1 [y} 1 1 [V} 1 [} [}

14 1 X 1 1 1 0 1 1 1 1 0 0 0 1]

15 1 X 1 1 1 1 1 1 1 1 1 1 1 1

Bl X x X x X X 0 1 1 h] 1 1 1 1 2
RB! 1 0 0 0 0 0 0 1 1 1 1 1 1 1 3
LT 0 X X X X X 1 0 [} 0 0 0 0 0 4

NOTES:

. BI/BRO is wire-OR logic serving as blanking input (BI) and/or ripple-blanking output

(RBO). The blanking input must be open or held at a logical 1 when output functions 0O
through 15 are desired and ripple-blanking input (RBI) must be open or at a logical 1 dur-
ing the decimal 0 input. X = input may be high or low.
2. When a logicat 0 is applied to the blanking input (forced condition} all segment outputs go
to & logical 1 regardiess of the state ot any other input condition.

W

. When ripple-blanking input (RBI) is at a logical 0 and A = B = C « D = logical 0, all seg-

ment outputs go to a logical 1 and the ripple-blanking output goes to a logciat 0 (response

condition).

4. When blanking Input/ripple-blanking output is open or held at a logical 1, and a logical 0 is
applied to lamp-test Input, all segment outputs go 1o a logical 0.

SPEED/PACKAGE AVAILABILITY

54 F 74

B.F

SWITCHING CHARACTERISTICS vcc = 5V, Ta = 26°C

54/74
Cy=15pF
TEST CONDITIONS Ry =1200
FROM TO
PARAMETER INPUT QUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high A,RBI Any 100 ns
tpHL  High-to-low 100 ns

PIN CONFIGURATION

B,F PACKAGE

o
INFUTS{
<]
Evdn
ouris O]

weor

[j E

ano (]

ouTPUTS

Load circuit and typical waveforms are shown at the front of section.
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LOGIC DIAGRAM

r O i 37 (_3 é -5
\ u —t
— 9I910]9
T 1
} Y
T T
] Tl 11 S i
L i . 4 A
TRUTH TABLE
INPUTS r OUTPUTS
- - 1 - 1
DECIMAL
OR
FUNCTION LT RBI D [+ B A BI/RBO a b c d e f ] NOTE
0 1 1 0 0 0 0 1 0 0 [ 0 0 0 1 1
1 1 x 0 0 [} 1 1 1 0 0 1 1 1 1 1
2 1 X 0 0 1 0 1 0 [} 1 0 0 1 0
3 1 X 0 0 1 1 1 0 0 0 0 1 1 0
4 1 X 0 1 0 [} 1 1 0 0 1 1 0 0
5 1 X 0 1 0 1 1 0 1 0 (4] 1 0 (o}
[ 1 X 0 1 1 0 1 1 1 0 0 0 0 0
7 1 X 0 1 1 1 1 0 0 0 1 1 1 1
8 1 X 1 0 0 ] 1 0 0 0 0 0 1] 0
9 1 X 1 0 0 1 1 [ 0 0 1 1 0 0
10 1 X 1 0 1 0o 1 1 1 1 0 0 1 0
11 1 X 1 0 1 1 1 1 1 0 0 1 1 0
12 1 X 1 1 0 0 1 1 0 1 1 1 0 g
13 1 X 1 1 0 1 1 0 1 1 [¢] 1 0 0
14 1 X 1 1 1 0 1 1 1 1 0 0 0 0
15 1 X 1 1 1 1 1 1 1 1 1 1 1 1
BI X X X X X X 0 1 1 1 1 1 1 1 2
RBI 1 0 0 0 o} 0 0 1 1 1 1 1 1 1 3
LT [4] X X X X x 1 0 0 0 [} 0 [} 0 4
NOTES:

1. BI/BRQ Is wire-OR iogic serving as blanking input (Bl) and/or ripple-blanking output
{RBO). The blanking input must be open or held at a logical 1 when output functions O
through 15 are desired and ripple-blanking input (RBI) must be open or at a logical 1 dur-
ing the decimal o input. X = input may be high or low.

2. When a logical 0 is applied to the blanking input (forced condition) all segment outputs go
10 a logical 1 regardiess of the state of any other input condition.

3. When ripple-blanking input (RBI) is at a logical 0 and A = B = C = D = logical 0, all seg-
ment outputs go to a logical 1 and the rippie-blanking output goes to a logica! Q {response
condition).

4. When bianking input/ripple-bianking output is open or held at a logical 1, and a fogicaf G is
apptied to tamp-test input, all sagment outputs go to a logical 0.
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