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Synchronization Applications SN74A54374 . .. DW OR NT PACKAGE
® Improved Metastable Characteristics Provide (TOP VIEW)
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, . . ) SN54AS4374 . . . FK PACKAGE
The ‘AS4374 is an eight-bit dual-rank (TOP VIEW)

synchronizer circuit designed specifically for data
synchronization applications where the normal
setup and hold time specifications are frequently
violated.

Synchronization of two digital signals operating
8t different frequencies is a common system
problem. This problem is typically solved by
synchronizing one of the signals to the local
clock through a flip-fiop. This solution, however,
causes the setup and hold time specifications
associated with the flip-flop to be violated. When
setup or hold time of a flip tlop is violated, the
output response is uncertain. A flip-flop is
metastable if its output hangs up in the region
between V| and ViH. The metastable condition
lasts until the flip-flop recovers into one of its
two stable states. With conventional flip-flops,
this recovery time can be longer than the
specified maximum propagation delay.

The problem of metastability is typically solved
by adding an additional layer of synchronization.
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This type of dual ranking is employed in the ‘AS4374. The probability of the second stage entering the
metastable state is exponentially reduced by this dual-ranking architecture. The ‘AS4374 provides a one-
chip solution for system designers in asynchronous applications.

The SN54AS4374 is characterized for operation over the full military temperature range of - 55°C
to 125°C. The SN74AS4374 is characterized for operation from 0°C to 70°C.
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|
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

T-52-33.90

SUPPIY VORBEE, VO - ot ottt ettt et et e e e e e 7V
INPUL VOIBEE . . . it i ittt e 7V
Voltage applied to a disabled 3-5tate OUTPUL . . ... .. .ottt 55V

| Operating free-air temperature range

Storage temperature range

‘recommended operating conditions

: SNB4AS4374 .. ... ... ...,
SN74AS84374 .. ....... ... ...

.........................................

......

-55°C to 125°C
... 0°Cto 70°C
-65°C to 150°C

SN54AS4374 SN74AS4374 UNIT
MIN NOM MAX | MIN NOM MAX
Vee | Supply voltage 4.5 5 5.5 4.5 5 6.5 v
ViH High-level input voltage 2 2 \Y
ViL Low-teve! input voltage 0.8 0.8 \
I0H High-level output current -12 -24 mA
oL Low-level output current 32 48 mA
felock Clock frequency 0 100 0 100 | MHz
tw Pulse duration CLK high 5 > ns
CLK low 5 5

tsu Setup time, data before CLK* 5 5 ns
th Hold ume, dats after CLK*® 0 0 ns
TaA Operating free-air temperature -55 125 o] 70 °C
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t The data setup and hold time is specified for synchronous operation These parameters also help guarantee overall speed characteristics
of the device. Since production testing for metastibility 1s impossible, conformance to conventiona!l switching characteristics verifies
metastable-failure resistance.
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electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54AS4374 SN74AS4374
PARAMETER TEST CONDITIONS AN VP WA WiN YT MAX UNIT
ViK Vee = 4.5V, | = -18 mA -1.2 -1.2 Y
. Vee =45Vto55V, lgy = -18mA vee-2 vee-2
VOH Vee = 4.5V, o = -12mA 2.4 3.2 Y
Vee = 4.5V, IoH = —15 mA 24 33
v Vee = 4.5V, loL = 32 mA 0.25 0.4 0.25 0.4 Vv
oL Voo = 4.5 V. loH = 48 mA 0.35 0.5
lozH vee = 6.5V, Vo = 2.7V 20 20| wA
lozL Vee = 5.5V, Vo =04V -20 -20 rA
] Vee =585V, Vi=7V 0.1 0.1 mA
IiH Vee = 5.5V, Vi =27V 20 20 KA
e CLK or D Vee = 5.5V, Vi = 0.4V -0.1 -0.2 -01 _-02 )
[o]¢ -0.2 -04 -0.2 -0.4
o} Vee = 5.5 V., vg = 2.25V -30 -112 | ~30 -112 | mA
lce Vee = 6.5V, OC high 105 150 | mA
"U Al typical values are at Vg = 5V, Ta = 25°C. "
m 3The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs. £
8 switching characteristics (see Note 1)
c Vee = 45V 1055 V.
2 CL = 50 pF,
R1 = 500 Q,
PARAMETER FROM TO R2 = 500 0, URNIT
; (INPUT) (OUTPUT) Ta = MIN to MAX
m SN54AS4374 SN74AS4374
< MIN MAX | MIN MAX
ﬁ fmax 100 100 MHz
tPLH
E CLK Q ns
PHL -
lena oC Q ns
tdis oC Q ns

Note 1: Load circuit and voltage waveforms are shown in Section 1 of the AS/ALS Logic Data Book, 1986.
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