DM74LS962 (DM86LS62)

General Description

These circuits are TRI-STATE, edge-triggered, 8-bit 1/0 reg-
isters in parallel with 8-bit serial shift registers which are
capable of operating in any of the following modes: parallel
load from 1/O pins to register “A", parallel transfer down
from register A" to serial shift register “B", parallel transfer
up from shift register “B" to register A", serial shift of regis-
ter “B”, or exchange data between register “A" and shift
register “B". Since the registers are edge-triggered by the
positive transition of the clock, the control lines which deter-
mine the mode or operation are completely independent of
the logic level applied to the clock. Designed for bus-orient-
ed systems, these circuits have their TRI-STATE inputs and
outputs on the same pins.
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Features

m Registers are edge-triggered by the positive transition
of the clock

m All inputs are PNP transistors

B Input disable dominates over output disable

® Output high impedance state does not impede any oth-

er mode of operation

8-bit 1/0 pins are TRI-STATE buffers

Typical shift frequency is 36 MHz

Typical power dissipation is 305 mW

All control inputs are active when in an *L" logic state

Devices can be cascaded into N-bit word

Connection Diagram
Dual-In-Line Package

See NS Package Number N18A
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Absolute Maximum Ratings (Note)

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range

DM74LS/DMBBLS 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C
Lead Temperature (Soldering, 10 seconds) 300°C

Recommended Operating Conditions

Note: The “Absolute Maximum Ratings" are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
paramelric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device aperation.

Symbol Parameter Min Typ Max Units
Voo Supply Voltage 475 5 5.25 v
Viy High-Level Input Voltage 2 v
ViL Low-Level Input Voltage 0.8 v
loH High-Level Output Current -5.2 mA
loL Low-Level Output Current 16 mA
fcLock Clock Frequency (Note 5) 0 25 MHz
Clock High Pulse Width (Note 5) 25 17 ns
Pulse Low Pulse Width (Note 5) 15 ns
tseT.UP Data Set-Up Time (Note 5) 10 ns
tHoLp Data Hold Time (Note 5) 0 ns
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions (1) Min Typ (2) Max Units

V) Input Clamp Voltage Voo = Min, | = —18 mA -15 Vv

VoH High-Level Output Voltage Ve = Min, Vg = 2V, loy = —2.6 mA v
ViL = Vi Max loH= —52mA | 24

VoL Low-Level Output Voltage Voo = Min,Vig =2V, | loL =8mA 0.25 0.4 v
ViL = Vi Max loL = 16 mA 0.35 05

I Input Current at Maximum Voo = Max, V| = 5.5V 04 mA

Input Voltage

M High-Level Input Current Voo = Max, V) = 2.7V 20 BA

e Low-Level Input Current Voo = Max, V| = 0.4V —50 pA

los Short-Circuit Output Current | Voo = Max (3) -20 -100 mA

loc Supply Current Voo = Max (4) 61 99 mA

lorE TRI-STATE I/0 Current Voo = Max, Viy = 2V | Vg = 2.4V 20 BA

Vo = 0.4V —20 BA
Note 1: For conditions shown as min or max, use the appropriate value ified under recc ded op ing conditions.

Note 2: All typical values are at Voo = 5V, Ty = 25°C.

Note 3: Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
Note 4: I is measured with serial output open, the clock and shift disable input at 2.4V. All other control inputs and 1/O pins grounded.

Note 5: Ty = 25°C and Vg = 5V.




Switching Characteristics vcc = 5vand 4 = 25°C

Symbol Parameter Conditions Min Max Units
fnmax Maximum Clock Frequency 25 MHz
tpLH Propagation Delay Time, Low-to-High-Level 7 93 ns

from Clock to Any Outputs
tPHL Propagation Delay Time, High-to-Low Level 10 48 ns

from Clock to Any Outputs CL=15pF,RL = 1kQ2
tENABLE Enable Time from Any Control Inputs 5 30 ns
tDISABLE Disable Time from Any Control Inputs 6 30 ns
tzh Output Enable Time to High Level 5 23 ns
tzL Output Enable to Low Level 4 18 ns
thz Output Disable Time from High Level L= 5pF.R = 1K) 5 23 ns
tLz QOutput Disable Time from Low Level 6 27 ns
Logic Diagram

o 1702
=]
DISg O—:Dc
L—!_'\ e —] L—\
] — + . BEITS

=]}

015 o—

DSy O—1

VY
Y

(=1}

o a4 [}
50 CK cK
DiStp © Dc
o
oisg o Dc
—_JD

05 CLOCK
TL/F/B438-2




nduy jeues ey jo ele] = p

80 + ¥ rga + §'2a + % 'lg + Y ey .8, msifal pue sud oy Yiog woy eep Buldo ,uogoun BUHO Bled., = HOQ

sud O/ 04 o sinduy eleis Apeals jo jeasj oYL = 8" 4
320/0 By} JO uoysUENY | jus0al 150W S a10jeq g, Jelsibel YIS [BUSS JBmO| Bul/, Y, JoisiBel Jeddn euy jo Jusuoo By = 89" Lg/ge T LB
81@s Indul/e1e}s Indino /evels souepedw) yBiH = /indulnding/Z-H

emD U0 = X
Bupyys |euespueuonouniYOQ | 49 | 49 99 S9 $9 €9 29 9 P — — «—HOQg— — — wdup | p| ) 1 H 1 1 X
Bunyus feues pue dnesuesy |29 |29 99 S9 ¥4 69 24 19 P |89 24 94 S9 ¥q €9 29 19 wding (p| | 1 H 1 H 1
/9|29 99 sa $9 €9 24 19 P (89 L9 99 S9 ¥4 €4 29 | zZH |(p| | 1 H 1 H H
Bunyys euespueelepbuleiu | 49 (49 99 69 ¥4 £9 29 Q9 P |8 4 % S ¥ & g | wmdup [ p| | 1 H H 1 X
-3 e -3 13 -3 e d
5., “Bol somoj ouy Ul Bupyus jeves | L9 | 49 €9 99 ¥ €4 29 19 P g8 /B 9B gG& yB g8 g8 B | ndino | P 1 1 H H H 1
/9|29 99 S ¥9 €9 29 19 P [ge /e ge ge pe g8 ge |e| ZIH |(p| | 1 H H H H
.8, ‘Beipue 0/lwoi eep HO., M (€) g8 | g8 L2 98 GB B gB 2B |B “— — «—HOQ— — — dup | x| X 1 1 1 X
¥, ‘Bes ‘Buibueyoxeeiepepiseg (2) (g (g8 e g8 gB e ge g e |gd /9 99 S9 9 €9 29 19| ndmo | x| | X 1 1 H 1
sieisibel ueemeq elepebueyoxg (1) [ge (g8 /e g8 S8 e g8 g¢ 1B |89 /9 99 S9 9 €9 29 G| ZH |xX| | X 1 1 H H
umop Jejsues pueejepBueiuy (ge | g8 se 98 ge B ge ge e |8 4 9 S ¥ & & H | gnduy x| | X 1 H 1 X
g, Beror,y. Boiwoyumoperepesusy | ¢ | 88 4B 98 GB ¥B g8 ZB IB\gE /B QB GB pB £ TP | mding (x| | X 1 H H 1
ge | g8 /B g gB B g8 gZe |E(ge /e Qe ge pB g8 ge |e| ZIH (X | | X 1 H H H
.8, 'Beiojo/ woymepHO M v, Bed (89 | 89 29 99 sa $9 €9 29 19 “— — «—HOQ— — — dup | x| | H H 1 1 X
V. Beioy..g, Berwoy dneyepegsuesy |89 89 43 98 9@ ¥ €d 2a 19 )89 /4 94 9 ¥q €9 29 19 ndno | x| ) H H ! H !
89|89 /9 99 69 ¥9 €9 29 19 (89 /9 99 S9 ¥q €9 2 9| ZWH (x| | H H 1 H H
&N, Beiojo/iwoyeepbuses |89 |89 29 99 S ¥4 €9 29 W |8 4 9 S w f F h | gndu | x| | H H H 1 X
oesoqus |89 |89 29 9 99 ¥d €9 29 19|88 (B 98 GB B B TB B ndno [ x| X H H H H 1
89|89 /9 99 g9 $9 €4 29 19 (ge /e 98 g8 B ge Ze |B| ZdH (X | X H H H H H
8d /8 96 S8 vA €4 24 1A |8V LV OV SV WY EV IV W | g s
SJUSLILO: alL n
2 %0 [ g, Bou IS [e1oS 19MOT 40 1UANOD ., ‘Boy 1eddn jo wojuod onugeg | | X0 | °sla | dsia | Msia| lsia | %sia
18|qeL

a|qeL uonoung




Timing Diagram
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AC Test Circuit and Switching Time Waveforms

TEST POINT

FROM QUTPUT
UNDER TEST

All diodes are 1N916 or 1N3064.
C includes probe and jig capacitance.
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All input pulses are supplied by generators having t; = 15 ns, t = 6 ns, PRR = 1MHz, ZouT = 50101
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DM74LS962 (DM86LS62) Dual Rank 8-Bit TRI-STATE Shift Register

Physical Dimensions inches (millimeters)
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18-Lead Molded Dual-In-Line Package (N)
Order Number DM74LS962N or DM86LS62N
NS Package Number N1BA

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National Semiconductor

National Semiconductor

National Semiconductor
Corporation

1111 West Bardin Road
Arlington, TX 76017

Tel; 1(800) 272-9959

Fax: 1(800) 737-7018

Mational Semiconductor

Eu
Fax: (+49) 0-180-530 85 86
Email: cnjwge @tevm2.nsc.com
Deutsch Tel (+48) 0-180-530 85 B5
English Tek (+4%) 0-180-532 78 32
Frangais Tel (+49) 0-180-532 93 58
ltaliano  Tek (+48) 0-180-534 16 80

Hong Kong Ltd. Japan Ltd.

13th Floor, Straight Block, Tel: 81-043-299-2309
Ocean Centre, 5 Canton Rd. Fax: 81-043-299-2408
Tsimshatsui, Kowloon

Hong Kong

Tek {352: 2737-1600

Fax: (852) 2736-9960
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