=R i SN54/74LS310 SN54/748310
8-Bit Buffers with SN54/74L.S340 SN54/74S340

Schmitt Trigger .,/ 7415341 SN54/74S341

Features Ordering Information
o Schmitt-trigger inputs guarantee high noise margin PART R
o Three-state outputs drive bus lines NUMBER PKG* [TEMP |ENABLE [POLARITY[POWER
¢ Typical input and output capacitance <10 pf SN54LS310 | J,F mil High-
* Low-current PNP inputs reduce loading SN74LS310 | NJ |com | Low
SN54LS340 | J,F mil

o 20pin SKINNYDIP® saves space NS0 ] NT Toom L%:}\E i}x} g
¢ 8-bit data path matches byte boundaries SN54LS341 J.F mil idh- | \g} =
* Ideal for microprocessor interface SN74LS341 qpr&'x’”g -
¢ Complementary-enable '310 and '341 types combine multi- SN54L.5344 { n

plexer and driver functions SN74LS344
* Pin-compatible with SN54/745210/240/1/4 and SN5453]0..,

SN54/74L.5210/240/1/4; can be direct replacement in SN74,

systems with noise problems s

SN

Description oN5dE34T ] - %5 S
In addition to the standard Schottky and low-power Sefiq i W&h ,,.J;[‘f& ‘ngn Non-
8-bit buffers, Monolithic Memories provides full hystEregjs SN54S3447 4 TF S\ ied” Invert
a “true” Schmitt-trigger circuit. The improveq : SNZAS44 Y Rgom Low
characteristics are designed (1) for the Id 3 N . "
buffers, to be consistent with the SN52 S(pNorgite ||Iﬁﬁ$1;. The PNPinputs provide improved fan-in
trigger inverter, and to guarantee P . ) . . for the low-power Schottky buffers and 0.25mA
(2)for the Schottky buffersAgTive 2 d pSchottky buffers.

to guarantee a full 500 o/
gse Bspectively, with assertive-low enables. The'310and '341 also
provide inverting and non-inverting outputs respectively, but
with complementary (both assertive-low and assertive-high)
enables, to allow transceiver or muitiplexer operation.

All of the 8-bit devices are packaged in the popular 20-pin
SKINNYDIP®,

Logic Symbols
'310 8-Bit Buffer ’340 8-Bit Buffer '341 8-Bit Buffer '344 8-Bit Buffer

50> . vee E[H> - vee B[ - vee E[H> - vee
w 5] @e, wiH-R <¢f@s wEHER <@ W <A
A B 18] 17, 2v,[3] (3] vy 2v,[] 18] 1v,  2v,[3] 18] 1v,
[T m R ry S5 Foa, 142[E] a1 -,
2v,[5] 18] 1v, 2v5[5] \ (6] v, 2v5[[5] [6]1y, 2v;[E] 8] 1y,
s ] Floas wo[EHSR d-{H wE FHRlans 14s[] g 2rs
-

,_6_
=N =
=N K=
2v,[7] 1] 1v;  2v,[7] 3] 1v;  2v;[7] 1y, 2v,[7] [14] 14

-T2, wE&\ o WEJ:*;—\ HE 2 wE mEe

jﬂ‘%%‘%

o]
5]
WEJ&\
2] 2] v,  2v4[3] (2] 1v, 2v4[3] (i2]1v,  2vy[5] (7] 1v,
ano [t} 1] 24, anoi] \—%— 124, anofio \%—Em an [iv] \%—Ezq

*For other package types, please contact your local sales representative.

L
SKINNYDIP® is a registered trademark of Monalithic Memories. Mo"ollth'

TWX: 910-338-2376 m
2175 Mission College Bivd. Santa Clara, CA 95054-1592 Tel: (408) 970-9700 TWX: o10-338-2374  V@Imories
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SN54/74LS310/40/41/44 SN54/748310/40/41/44

IEEE Symbols

1~
2
1A2 12 1a2—= | ¥ a2
143 6 LBV ms—28 | M 4vs
mg—8 L 1A4 8 L
E2 18 EN ez el
2a1 L o 9 2v1 241 n - 9 2v1
2a2——13 LAY’} 82— LAV
283 —5 5 av; 203— 15 5 a3
20a——11 3 2v4 284 I S ava
Monolithic m Memorles 12-23



SN54/74LS310 SN54/74LS340 SN54/74LS341 SN54/74LS344
L T e R e e T

Absolute Maximum Ratings
SUPPIY VORAGE V0 - oot v vttt ittt e ettt ettt et ee e,
INPUEVORAGE ... et i e e e e e e e, .
L0110t o TT (o TE e - o T N
SHOragE OMPOIALUIE ...ttt tnteenetattieseranenesenanneenensensnsnsnensneeessseeneeesenens
Operating Conditions
MILITARY COMMERCIAL
SYMBOL PARAMETER MIN TYP MAX | MIN TYP MAX UNIT
Vcc | Supply voltage 45 5  55[475 5 (RBY]V
Ta Operating free-air temperature -55 125 | 0 /);;"?\\\\Y( \’:6

\J))"

Electrical Characteristics over Operating Conditions /?Q >
DTAR COMMERCHL-T,

SYMBOL PARAMETER TEST CONDITIONS @% M@MW

Vs Positive threshold voltage | Any A* A\ 2pF5\\~2o [ v
V. Negative threshold voltage Any A* ‘,& X\_‘) /} 06 O QQ\QQR\ 6‘9 b\b’b 1.1 v
Vic input clamp voltage Voo = M\ = -18mA” | /7~ NdeNTT -15 | v
Avr Hysteresis (V14-VT.) Ay A\ \D AN esy ) V] 04 08 v
v
v
v

AVpg Dead band voltage N\\U } /,:a\\:/ N\ g 0.4
ViL Input low voltage \ " C N\ os 0.8
ViH Input high voltag&~N  \WnyE+ .\  \\.//] 20 20
e Low-leveliapytickrrent) | [Viog oAk 0.4 VY -0.2 -02 | mA
14 High©@ izt o= IRX \ W 2.7V 20 A
I MaximdgNppdpkurrent  S\\Ser? MaX™V =7V 0.1 0.1 | mA

vy
~ \MN loL = 12mA 0.4 0.4
VoL Low-level output voltag T+=2V v
vr.=06v |'OL=24mA 0.5
Veg=MIN | Igy=-3mA 24 34 24 34
VoH High-level output voltage V1+=2V loH =-12mA 2 v
Vr.=06V loH =-15mA 2
lozL Vec=MAX | vy =04V -20 -20 | pA
Off-state output current Vre=2V
IOZH VT— =06V VO =27V 20 20 uA
los Output short-circuit current™ | Voo = MAX -40 -225 -40 -225 | mA
Outputs 'LS310,L.5340 17 27 17 27
High 'LS341, 'LS344 18 35 18 35
CcC Current Low Outputs open 'LS341, 'LS344 32 46 32 46
Outputs 'LS310, 'LS340 29 50 29 50
Disabled 'LS341,'LS344 34 54 34 54

** Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
* “A"indicates data input, “E" indicates enable input.
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SN54/74LS310 SN54/74LS340 SN54/74LS341 SN54/74LS344

Switching Characteristics vec=5v, 7, - 25°C

TEST CONDITIONS 'LS310, 'LS340 'LS341, 'LS344
SYMBOL PARAMETER (See Test Load/Wavetorms) MIN TYP MAX | MIN TYP max |UNIT
tpLH Data to Output del 19 25 19 25 ns
ata to Output delay
t 19 25 19 ns
PHL CL=45pF R, =6670 %)
tpzL 32 40
Output Enable delay
tpzH 23 35
t 18
PLZ Qutput Disable delay C_=5pF R =6670 %
tpHz AN

Monolithic m Memorles
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SN54/748S310 SN54/748340 SN54/74S341 SN54/74S344

Absolute Maximum Ratings
SUPPIY VORBGE Vo ottt tiet ettt it e s e e e e e 70V
Lo TT e - T T 55V
Off-state OUPUL VOIAGE ... ... .oi i i i e i it ettt e aeaaas 55V
StOrage toMPOratUIe . ... ... ittt it i et i i i i -65° to +150°C
Operating Conditions
SYMBOL PARAMETER le:‘ ".-rl:.: R'Y‘ AX ';:lsM:fYEPR C:‘AALX UNIT
Vee Supply voltage 4.5 5 651475 5 }gﬁﬂ\ \
Ta Operating free-air temperature -55 125 (\(/5} RC
R
— z/ f’\\ Y
Electrical Characteristics over Operating Conditions w
Y OMMERC,
SYMBOL PARAMETER TEST CONDITIONS % UNIT
, sl N
V14 Positive threshold voltage Any A* P (Lsr-\l\q\«ﬁ% 1,@“\1‘8\\@) )I
V- Negative threshold voitage Any A* e \\ W ’j.1v 13}??\9@\%@” \
Vic Input clamp voltage Voo =MIN _A4p= -\\A ) At G\ 12 ] v
avT Hysteresis (V14-VT.) Any A*_ CAN 0577 \\\}-¢F 07 v
AVpg | Dead band voltage l}nyﬂf\\ \\ A ‘é:,’:\\ﬁ 0.3 v
ViL Input low voltage o KN“ ) } - m\(& </ 08 08 | Vv
ViH Input high voltage N\ ¢ \\N 20 v
| Low-level inpu YWea=Max ¢y =0 -0.25 -0.25 | mA
i Nec=MAL 3N
i1 High-levgligpqtturreryt | Voo MU\ W = 27 % 50 50 | wA

Iy MaxiGgh innot srepy’ <)66W%55V 1 1 [ mA

w = MINM loL = 48 mA 0.55
VoL Low-lev tput volt{g - v
&}T Zogyv | 'OL=64mA 0.55
\) loH =-1mA 2.7
VCC =MIN
IoH = -3mA 24 34 24 34
VoH High-level output voltage Vre=2V loH=-12mA 2 \
Vr_=08V loH =-15mA 2
lozL Vec=MAX | vy =05V -50 -50 | pA
Oft-state output current ViH= 20V
lozH V) =08V Vo=27V 50 50 uA
los Output short-circuit current™ |V = MAX -50 -225 | -50 -225 | mA
Outputs ’S310,'S340 50 80 50 80
High 'S341, 'S344 80 130 80 130
| Supply Outputs Vo = MAX |'S310, 5340 110 155 100 188 |
cc Current Low Outputs open 'S341, °S344 130 180 130 185
Outputs '$310, 'S340 135 180 135 180
Disabled 'S341, 'S344 155 180 150 200

** Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
*  “A" indicates data input, “E” indicates enabie input.
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SN54/74S310 SN54/74S340 SN54/748341 SN54/748S344

Switching Characteristics vco=5v,7, - 25°C
SYMBOL PARAMETER TEST CONDITIONS '$310, 'S340 '$341,'S344

(Soe Test Load/Wavetorma) MIN TYP MAX | MIN TYP max |UNIT
t 1 15 16 22| ns
PLH Data to Output delay
tPHL 16 22 10 15 ns
CL=50pF R =900 o
2L | O iout Enable del 8 15 10 B} ns
: utput Enable defay
tPZH 6 12 m\éﬂ\b
TR A (@I
Output Disable dela C| =5pF R =900
tPHZ P y L=9P L 7 sg ’9\\:‘2’,}/ 12 | ne

\B%@\@@%
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SN54/74L8310/40/41/44 SN54/748310/40/41/44

Function Tables
310 340
E_1 Ey 1Y OUTPUTS 2Y OUTPUTS E_1 E_z 1Y OUTPUTS 2Y OUTPUTS
Enabled
H H z (Inverting) H H z z
Enabled
L z z H L z (Inverting)
Enabled Enabled
L H R : Enabled
(Inverting) (Inverting) L H (Inverting) z
L L ('E’J::’t'i‘:‘d \ z L L Enabled Enabled
g (Inverting) (Inverting)
341 ‘344 M@f‘g‘;\
E_1 Ep 1Y OUTPUTS 2Y OUTPUTS
H H p4 Enabled
H L 4 z
L H Enabled Enabled
L L Enabled z
Z = High impedance (output off).

OUTPUT

VOH

VoL

14

1.2

1.0

08

INPUT VS OUTPUT VOLTAGE TRAN

INVERTING DEVIC
THRESHOLD VOLTAGE VS OPERATING TEMPERATURE

1 L

MILITARY DEVICE

125 °C

5 VoL

1.2

1.0

08

* Dead Band: The hysteresis is guaranteed at any operating temperature and voltage.

12-28

il Y\ VPR

.
—e—e—t—o—t—spmsmome~

INPUT

]

V-

oty

NONINVERTING DEVICE

DEAD BAND

| i

75 °C

COMMERCIAL DEVICE
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SN54/74LS310/40/41/44 SN54/745310/40/41/44

RL
TEST POINT* (8)—1 o~ WA—O BV
J. {SEE NOTE B)
cL Ro 2
(SEE NOTE Af[(SEE NOTEC)
= $2
* The “TEST POINT" is driven by the output under test,
and observed by instrumentation.
Test Waveforms

IN-PHASE
OUTPUT

OUT OF PHASE
OUTPUT
{See Note G)

Enable and Disable

3 Series 54/74S310/340/341/344 RO =6K VT=Vr, =18V
for low-to-high input transition.
For Series 54/745310/340/341/344 Rpo=5K Vr=V_=1t1V
for high-to-low inpu* transition.
For Series 54/741.5310/340/341/344 Ro=56K Vr=Vy, =17V
for low-to-high input transition.
For Series 54/74L310/340/341/344 Ro=5K, Vy=Vvy_=08 V
for high-to-low input transition.

D. Waveform 1is for an output with internal conditions such that the
output is low except when disabled by the output control.
Waveform 2is for an output with internat conditions such that the
output is high except when disabled by the output control.

. iIn the examples above, the phase relationships between inputs
and outputs have been chosen arbitrarily.

- Allinput pulses are supplied by generators having the foliowing
characteristics: PRR < 1 MHz, Zgyt = 500 and:

For Series 54/748, tg < 2.5ns, tg=25ns.
For Series 54/74LS and PALs, tg=15ns. tp <6ns.

G. When measuring propagation delay times of 3-state outputs,
switches S1 and S2 are closed. (Propagation delays are mea-
sured from the inputs crossing VT+' VT— to the outputs crossing
V1)

T

m

il

m
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