SPEED/PACKAGE AVAILABILITY

TRUTH TABLE PIN CONFIGURATION
54 F.wW 74 B
__INPUTS OUTPUT B.F.W PACKAGE
8* R Q
Vec 4 e 40 332 31 3R o
H H Qo [e] o] [w] [o] (3] [W] [W] [5
L H H
H L L
L L H1
H=high level
L=low levet
Qg~the levei of Q before these input conditions were estab-
[
“Far latches with double S inputs:
H=both § inputs high
L=one of both S inputs low
This output is npseudo-stabla: that is, it may not persist
when the S and R inputs return 10 their inactive {H) level. ) 2 3 . s 7 s
SEFEEYEE
SWITCHING CHARACTERISTICS v¢c - 5V, Ta = 25°C
- 54/74
CL=15pF
TEST CONDITIONS Ry =400
FROM T0
PARAMETER INPUT OUTPUT MIN | TYP | MAX | UNIT
Propagation delay time
tpLH  Low-to-high 5 12 22 ns
tpHL  High-to-low 9 15
tpHL  High-to-low R 15 27

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

SPEED/PACKAGE AVAILABILITY

PIN CONFIGURATION
548 FW 748 A
AF,W PACKAGE
SWITCHING CHARACTERISTICS vgc = 5V, Ta = 25°C [ o ) vee
INPUTS
54/748 w2 [] ¢
Cy =15pF Ne [ e
TEST CONDITIONS Ry_-1800 S o
FROM TO EVSEN E E . INPUTS
PARAMETER INPUT QUTPUT MIN | TYP | MAX | UNIT S.J“TT;[ .
ooD E E 8
Propagation delay time ano [7] = A
tpLtH  Low-to-high Data 3 Even 14 21 ns
tpyL  High-to-low 11.5 18
tpLH  Low-to-high Data ¥ Odd 14 21
tpHL  High-to-low 11.5 18 TRUTH TABLE
Load circuit and typical waveforms are shown at the front of section.
NUMBER OF INPUTS
A THRU | OUTPUTS
THAT ARE HIGH > EVEN| 3 ODD
0,2,4,6,8 H L
1,3,5,7,9 L H

H=high level L=low level
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BLOCK DIAGRAM
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SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
64LS FW 74LS B
B,F,W PACKAGE
DESCRIPTION . S
This improved fuli adder performs the addition of two 4-bit binary numbers. The sumn (Z) = 16 Vee
outputs are provided for each bit and the resultant carry {C4) is obtained from the fourth s2[3] 15] 83
bit. This adder features full internal look ahead across all four bits generating the carry a2[3] [14] aa
term in ten nanoseconds typically. This provides the system designer with partial look- e Ev
ahead performance at the economy and reduced package count of a ripple-carry imple- é [ =
mentation. a5 [ e
The adder logic, including the carry, is implemented in its true form meaning that the end- e1[¢] [11) s
around carry can be accomplished without the need for logic or level inversion. cal7] [0 =s
ano 8] 9] ca
SWITCHING CHARACTERISTICS Vog = 5. Ty = 25°C
FROM T0 LmITS BLOCK DIAGRAM
PARAMETERX | (INPUT) |(OUTPUT)| TEST CONDITIONS | MIN | TYP | MAX [UNIT
:PLH co Any 2 }g z: ns
PHL
t 15 | 24
PLH Ajor B Zj ns
tonL CL = 15pF, 15 24
:PLH co c4 R - 2ka u 1._’, ns
PHL
:PLH Ajor B c4 1; :; ns
PHL

*tp 4 = propagation delay time, iow-fo-high-level output
tpHL = Propagation delay time. high-to-low-level output

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

OUTPUT

WHEN WHEN
INPUT Co-=L CO=H

WHEN WHEN
C2-L C2-H

x2 | C2
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TIFrIIrrIICr~TICC|g %

IrIrrIr-rI-CFIC-CrICICITC
IXrXIr~rrerIITXXIICrOer
rIrIxrxrrrrIrxxrecrrrrecrerr
~rIXIrcFIIrCrCrIXIC-rcIIC
IrrFrFTIXIIC~ITIICCC
IIITII-rrCrICcCrrrere|o
IrIrrX*XXrrIIrr-rIxIrcrecXx
IITIIFrFrFC-rI-CFrCIIIIC
IIITIIIIrIITIrrrerrr

H = high level, L = low level

NOTE: Input conditions at A1, B1, A, B2, and CO are used
to determmne outputs Z1 and £2 and the value of the
internal carry C2. The values at C2, A3, B3, A4, and
B4, are then used to determine outputs %3, Z4, and
Cca

SPEED/PACKAGE AVAILABILITY

54LS FW

DESCRIPTION

This monolithic counter contains four master-slave flip-flops and additional gating to pro-
vide a divide-by-two counter and a three-stage binary counter for which the count cycle
length is divide-by-five.

74LS A

The 54/74LS290 has a gated zero reset and has gated set-to-nine inputs for use in BCD
nine’s complement applications.

To use the maximum count length (decade or four-bit binary) of these counters, the B input
is connected to the Qa output. The input count pulses are applied to input A and the out-
puts are as described in the function table. A symmetrical divide-by-ten count can be
abtained by connecting the Qp output to the A input and applying the input count to the B
input which gives a divide-by-ten square wave at output Qa

PIN CONFIGURATION
AF,W PACKAGE

Rgin {] ] vee

NC E ] ryr2s

Rai2) [3] E| Aol
E[ac E [E| INPUT 8
é Qg E! [o] insuT A
N E] 5] aa g
GND E 3| ap ];
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BCD COUNT SEQUENCE RESET/COUNT FUNCTION TABLE BLOCK DIAGRAM

(See No:: :) - [ meserineuts OUTPUT e,
UTP! Aotz
Ro(1) Rog2) Rg(1) Rg(2)|9% 9c 9B A B
COUNT |[0p Q¢ Qg G 1oy [ °
0 L L L L H H L X L L L L NPT & ———— cx
1 L L L H H H X L L L L L b
2 L L H L X X H HIH L L H
3 L L H H X L X L COUNT s & o
L X L X COUNT "
4 L w1t L X Xx L COUNT meure e
5 L H L H bt
6 L H H L X L L X COUNT
7 L H H H NOTES:
8 H L L L A. Output Qp Is connected to input B for BCD count. 1
B. Output Qp is connected to input A for bi-quinary count.
9 H L L H C. Qutput Qp is connected to input B. @
D. H = high level, L = low level, X = irrglevant ) e Qc
BI-QUINARY (5-2) K «
(See Note B)
OUTPUT
COUNT {Qa Qp Q¢ Qp
0 L L L L s o L3
1 L L L H oK
2 L L H L R OH
3 L L H H Rogy 2
4 L H L L a:;:@
5 H L L L The J and K inputs shown without connection are for refer-
6 H L L H ence only and are functionally at a high level.
7 H L H L
8 H L H H
9 H H L L

SWITCHING CHARACTERISTICS v - 5V, T, - 25°C

N FROM T0 LIMITS
PARAMETER {(INPUT) {OUTPUT) TEST CONDITIONS | MIN | TYP | MAX] UNIT
tcount A Qa 32 | 42 MHz
B Qp 16
tw Input putse width
A Q 15 ns
B Q 30 ns
Reset Q 18 ns
tSetup Input setup time 25} ns
Propagation delay time
t Low-to-high level 10 16
PLH
torL High-to-low level A QA G, ~ 15pF, 2|1 ™
t Low-to-high level R, = 2kQ 32 | 48
t,':,'j,': High-to-low level A Qo t 33 | 50| ™
t Low-to-high level 10 16
ts',‘:: High-to-low level B G 1@ || ™
t Low-to-high level 21 32
PLH
oL High-to-low level B Qc 23 35 ns
t Low-to-high level 21 32
EH igh-to-tow level B D 23 |as| "
PHL Set-to-0 Any
tPHL High-to-low level 26 40 ns
t Low-to-high level Qa. Qp 20 | 30
LH X
t';HL High-to-low level Set-to-8 Qg, Q¢ 2% | 40| ™

tpLH = low-to-high-level output
tpye = high-to-low-tevel output
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PARAMETER MEASUREMENT INFORMATION

e e — — . — . — — o - e —— o — ——a 3V
RESET TO Vyef (See Note C) o .
9 INPUTS -2 s ov
{See Note A} tsetup————|
RESET TO jV '_"I"'_ P — — —— e ———— — — — —_—— av
0 INPUTS ref e
{See Note A} ’— 23 ov
tw(clock)
——— — — 3V
CLOCK A Vyet Vet
INPUT | —— )4
PLH tPHL Measure at thi2
-j a— — e =V OH
OUTPUT Qp Veef Vyef 5 Vief
AND L—VOL
CLOCK B INPUT | tPHL PHL tPLH Measure at tn.2 oy rteta::;ﬂ
OUTPUT Qg =1 -1 —d —Vou
(See Note B} Vret \Vref " Veef N\v_"f
Vv
e oL
tPHL PHL tPLH Measure at th+g PHL ne::;s
ouTPUT Qc———\ -1 32 ~[ —von
{See Note B) R’ref Vret ]{Vref N1 5V
. 3 VoL
tPLH tPHL PLH M, at thig N torL nam;sz
Tl ) —VoH
Vref Vet (v ¢ K1_5v
OUTPUT QD-——J g‘lL ] re VoL
VOLTAGE WAVEFORMS

NOTES:

. Input pulses are supplied by a generator having the following characteristics: t, < 15nS. tr < 6ns, PRR - 1 MHz, duty cycle ~ 50%. Zoyy ~ 50 ohms.

A

B. G| includes probe and jig capacitance.

C. All diodes are IN916 or 1N3064.

D. Each reset input is tested separately with the other reset at 4.5V.
E. Reference wavetorms are shown with dashed lines.

F. Vegf = 1.3V.

SPEED/PACKAGE AVAILABILITY

54LS FW
DESCRIPTION

74LS A

This monolithic counter contains four master-siave flip-flops and a gated zero reset to pro-
vide a divide-by-two counter and a three-stage binary counter for which the count cycle

length is divide-by-eight.

To use the maximum count length (decade or four-bit binary) of this counter, the B input is
connected to the Qp output. The input count pulses are applied to input A and the outputs

are as described In the function table.

NC E
ono 7]

PIN CONFIGURATION
AF.W PACKAGE
Ne E ~ [ vee
ne 3] ELr
ne 3] E Poin
ouTPUTS: < e
ag [5] '_3] INPUT A

OEN
outPuTs
o
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SWITCHING CHARACTERISTICS Vg = 5V, T = 25°C

. FROM | TO TEST LIMITS
PARAMETER (INPUT) |(OUTPUT)| CONDITIONS MIN | TYP | MAX |UNIT
f A Q 32 42
A
Count B QB 16 MHz
tw Input pulse width A Q 15 ns
B Q 30 ns
Reset Q 15 ns
tSetup Input setup time 25) ns
tPLk A Q, | G- :g 12 ns
PHL RL = 400Q
t 46 70
PLH
thrr A Qp 4 |70 | ™
'pLH B Q vl S
'PHL B 14 21
t 21 32
tﬁ:;': B Qc 23 | 35 | M®
t
PLH B QD 34 51 ns
tPHL 34 | 51
tPHL Set-to-0 Any 26 40 ns
*fmax = maximum count frequency
tpH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
PARAMETER MEASUREMENT INFORMATION
RESETTO8 /= —— - = =~~~ e — — - m— —3v
(Sen oot A1 A -SV"'
tsetup———u]
RESET T0 0 e e e — e — 3v
it g
tatap-m ftwidtockt av
s / ’\:?JF‘ Xl N\ Y,
PLH :{‘PHL Sy g Mozsure 21 tr2 ——von
O:If:cné? et Vet TRt o et voL
INPUT 1 il tPHL LH #t tov2 ——-Y.IPH‘LIMnsum Mtg.g

OUTPUT Q¢

Measure
Fe—fl oL 2t tora

—Vou
(See Notes 81 .—\V"‘ ! Vit =L
‘PLHL—- PHL PLHMexuro at tmig | - tPHL Measure at t,+16
f§ e —VYonr
OuTPUT Op 7 Vret . Vrer ‘-5“:OL
VOLTAGE WAVEFORMS
NOTES: VOLTAGE WAVEFORMS
A. Input puises are supplied by a generator having the toliowing characteristics: t, < 15 ns, 1 < 5 ns, PRR = 1 MHz. duty cy-
cle = 50%, Zy 3 ~ 50 ohms.
B. C| ncludes probe and jig capacitance.
C. All diodes are 1N916 or 1N3064.
D. Each reset input is tested separately with the other reset at 4.5 V.
E. Reference waveforms are shown with dasheg lines.
F. Vs =13V.

COUNT SEQUENCE
{See Note C)
OUTPUT
COUNT Qp Qc Qg Qp
)] L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
RESET/COUNT FUNCTION TABLE
RESET INPUTS OUTPUT
Ro(1) Ro(2) (9p Qc Qg Qp
H H L L L L
L X COUNT
X L COUNT
NOTES:

A. Output Qp is connected to input 8 for BCD count.

B. Qutput Qp is connected to input A for bi-quinary count.
C. Qutput Qp is connected to input B.

D H = high level, L = low level, X = irrelevant

BLOCK DIAGRAM

10
INPUT A e

“n
INPUT B

112)

13
Rowzy

) ® g,
cK
3

(51
4 a Qg
oK
K

0]
ie G
cK
3

[l
Jyoa ap
CK
3

The J and K inputs shown without connection are for refer-
ence only and are functionally at a high level.



