SN74AS3374
METASTABLE-RESISTANT OCTAL D-TYPE EDGE-TRIGGERED
FLIP-FLOPS WITH 3-STATE OUTPUTS

D3060, FEBRUARY 1989

@ Mota-Fiops™ Series — Metastable-Resistant
Fip-Flops

© Specifically Designed for Data
Synchronization Applications

® Improved Metastable Characteristics Provide
Greater System Reliabliity

® 3-8tate Outputs Drive Bus Lines Directly

® Puackage Options include Plastic *‘Small
Outline’’ Packages and Standerd Plestic
DiPs

description

The ‘AS3374, s member of the Mets-Flops™
Series, is an 8-bit metastable-resistant bus

interface circuit designed specifically for data

synchvonization applicstions where the normal

setup and hold time specifications will frequently (dne, b oo

be violated. |

Synchronization of two digital signals operating LT

st ditferent frequencies is a common system (20) 1 L = m

dilemma. This problem is typically solved by 10 TR 10 20 © —ar 10

synchronizing one of the signais to the local ”Wm_- - 20

clack through a fiip-fiop. This solution, however, 30 o] i sa

ptuoml a problem. The setup and hold time L 4 n ] ™ s
] isted with the flip-flop's IDF‘.— —Tm

output are certain to be violated. Whenever the [ —_sa

setup or hold times of a filp-fiop are violated, its 70 13 L.

output response is uncertsin. A fiip-flop Is oo 12| ] | a

metastable if its output hangs up in the region
between Vi and V|H. The metastabie state lasts 1 This symbol is in sccordance with ANSIIEEE Std 91-1984 and

until the flip-flop recovers into one of its two IEC Publication 817-12.

stable states. For conventional tlip-flops, this

recovery time can be longer than the spacified FUNCTION TASLE
propagstion delsy time. ‘ (EACH DUAL-RANK FLIP-FLOP)
Evaluating the metastable characteristics for a weuTs ouTPUT
particular flip-flop is not sn easy task. The o oax

number of times the output hangs up in the
maetastable region is extremsly small compared
to the total number of clock transitions.

Conventional test equipment is not designed to
measure these parameters. Measuring these
parameters on 8 production basis is impractical. Resistance to metastable failure is ensured by design only.
For additional information on metastability, please refer to the application note located on page 4-51 of
the ALS/AS Logic Date Book, 1986.

The SN74AS3374 is cheracterized for operation from 0°C to 70°C.
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SN74AS3374

METASTABLE-RESISTANT OCTAL D-TYPE EDGE-TRIGGERED
FLIP-FLOPS WITH 3-STATE OUTPUTS

logic diagram (positive logic)
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' SN74AS3374
METASTABLE-RESISTANT OCTAL D-TYPE EDGE-TRIGGERED
FLIP-FLOPS WITH 3-STATE OUTPUTS

sbeolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

SUPDIY VORBEE, VO .« o o ettt ittt ittt i i e e 7V
INPUE VORBEE, V). . ..ttt ittt i i i et s 7v
Voltage spplied to a dissbled 3-stete output . . . ............ ..ot 5.5V
Operating free-slir tOMpOrature raNGe . . . . . .. .. ... .. ..ot itennnarna e 0°C to 70°C
StOrege teMperature raNge . . . .......... ... e -556°C to 160°C

recommended opersting conditions

MIN  NOM  MAX | unIT
Voo Supply voltsge 4.78 5 8.28 v
Vipt High-level input voitsge 2 v
Vi Low-ievel input voltage 08| v
oM High-level output curremt -15 | mA
oL Low-level output current 48 | mA
| foiock Clock frequency 0 45 | MMz
CLK high [
te Puiss durstion CIK low 5 ns
ey Setup time, deta before CLK!? 4 ne
[ Hold time, dets sfter CLKH! 2 ns
Ta Op g fres-sir temp 0 70 [ °C
1 The dete setup and hold times are specified for synch peration. Theee p sra alsc help g overall speed cheracteristics
of the device. Since production testing for Mty is impractical, cont to lonal g ch verifies

ta-fadl

slectrical characteristics over recommended operating free-sir temperature range {unless otherwise
noted)

PARAMETER TEST CONDITIONS N TYP? MAX | ueir
ViK Voc = 476V, || = -18 mA ~1.2 v
Von Voe = 478V, lgn = -3 mA 24 3.2

Voe = 478V, lgn = -15 mA 2
VoL Voo = 478V, ot = 32mA 026 0.4 v
Voe = 4.75V, Igp = 43 mA 035 0.8
[ Vec =825V, V=7V 01| mA
™ Ve = 826V, Vi = 2.7V 20| A
W Vee = 525V, V)= 04V -0.2 | mA
lozu Vee = 526V, V=24V 20| A
loz, Ve = 625V, Vo =04V -20 | A
ig$ Vee = 828V, Vg = 2.28V -30 -112 | mA
\oc Vee = 6.28 V, high 100 140 mA

3 AN typicst values are st Vo = 8V, To = 28°C.

# The output conditions have been chosen to produce s current that closely approximates one-half of the trus short-circuit output current, I0S.
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SN74AS3374

METASTABLE-RESISTANT OCTAL D-TYPE EDGE-TRIGGERED
FLIP-FLOPS WITH 3-STATE OUTPUTS

switching
noted) {ses Note 1)

over recommended operating free-air temperature range (uniess otherwise

Vec =8V, Vec = 478Vt
€L = S0 pF, Cy = S0P,
R = §00 0. N = 8000,
PARANMETER Frow T " - %000, R - 000,
Ta = 38°C Ta = 0°Cw 70°C |
MIN TYP  MAX M MAX
fmax 50 48
K 18 20 14 23
Py Cu a 20 | 1 3
P21 7 1] 2 11
wzL i o 7 9 2 1
PHE 5 7 1 s
L. ¥4 o a ] 7 1 [
NOTE 1: Load circuilt snd voitsge waveforms are shown In Section 1.
24690 INSTRUMENTS




