8-Bit Two-Stage Pipelined

Register/Latch

SN54/74LS548 SN54/74LS549

Feature/Benefits

e Two 8-bit high-speed registers/latches

® Faster than other LS-TTL registers/latches

* Three-state outputs drive bus lines

e 24-pin SKINNYDIP® saves space

¢ 8-bit data path matches byte boundaries

e Multiplexer selects either rank at input/output

e Qutputcandrive bus directly: Ig) 32mA (com), 24mA (mil)

* Registers/latches configurable for nose-to-tail or side-by-
side operation

* Individual clock/gate enables for each rank

Applications

o Registers for pipelined arithmetic units or digital signal
processors

* Bus monitor for popular 8-bit microprocessors to restart
Instructions upon virtual memory page fault

¢ Video display character/attribute pipelined registers

¢ Sequence/state generator for systems: dual-rank registers/
latches allow storing a backup previous state for
redundancy, or diagnostics

o Two-stage buffer for pipelined interfacing input/output

Description

The 54/741.8548 and 54/74L.S549 contain a pair of high-speed
8-bit registers ('LS548) or latches ('LS549) which perform var-
ious pipeline storage functions. Two control pins govern a pair
of internal multiplexers, as shown in the block diagrams; using
these, several useful data paths can be configured. The input
selection multiplexer determines the source of data to the second
register/latch, as controlled by the INSEL line. In this way, data
from either the D7-DO0 inputs, or the outputs of the first register/
latch, are stored in the second register/latch. The output selec-
tion multiplexer determines the source of data that will be sent to

the outputs Y7-YO0. This multiplexer is controlled by the OUTSEL
line, and allows either the first or second register/latch datato be
output. The outputs are fully buffered, provide high-drive cur-
rent, and allow three-state control through the OE line.

Ordering Information

NUMSER PKG TEMP | TYPE |POWER
SN54LS548 | JSWL(28) | Mil |Register | LS
SN74LS548 | NSJSNL(28) | Com |Register [ LS
SN54LS549 | JSWL(28) | Mil | Lach | LS
SN74LS549 | NSJSNL(28) | Com | Latch | LS

The arrangement of registers/latches within the 'LS548/'L.5549
can be thought of a two 8-bit storage ranks, rank 1 and rank 2.
The 'LS548 has a common clock line CK, and separate clock
enables CKE1 and CKE2 for rank 1 and rank 2 respectively.
In contrast, the 'LS649 operates as a flow-through latch, and
has separate latch enables G1 and G2 for each rank, as well as
a common latch-enable input G.

In the 'LS548, data present at the D7-DQ inputs are stored in rank
1 on the positive edge of CK, if CKE1 has been_previously
asserted. Data for rank 2 are stored similarly, if CKE2 is asserted
prior to the clock. In the 'LS549, data pass through the latches
when the latch controls (G1 or G2) for either rank are enabled
sirmultaneously with the common latch enable G. Data remain in
a rank when the latch controls are disabled, or 'unasserted’.

The clock/gate control lines are used with the INSEL and OUT-
SEL controls for flexible data storage and movement operations.
Two representative examples are shown in Figure 1 (a) and 1 (b).
The first example is a classical 2-stage pipelined register, or
‘nose-to-tail’ configuration. Data at D7-D0 are first stored in rank
1, then stored in rank 2 on the next clock/gate. If the clock/gate
enable for either rank becomes unasserted, then the previously-
stored data are simply retained. In the second example, data at
D7-D0 are stored in either or both ranks if the respective
clock/gate enable signals are asserted. In this ‘'side-by-side’
configuration, data sent to the Y7-YO outputs are selected from
gither rank 1 or rank 2, under control of the OUTSEL line.
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Pin Configurations
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Function Table Nomenclature 1 = Positive edge of CK causes clocking,
Description if clocking is enabled.
Rank 1-Q or Rank 2-Q = Data available at the internal flip- CK = The common clock line for the
flop/latch outputs for the 8 rank 1 or 54/741.5548.
rank 2 registers/latches respectively. CKE1/CKE2 = Clock enable line for the rank 1/
D = Data at the D0-D7 input pins. rank 2 register in the 54/74LS548.
Y = Data at the YO-Y7 output pins.
X = H or L state irrelevant (“don't care” CK CKE1 | CKE2 | RANK1 RANK 2
conditions) LorHorl X X Disabled Disabled
Qg = Previous states of the internal
register/latch data are retained. ! L L Enabled Enabled
Z = Indicates that the YO-Y7 outputs are ! L H Enabled Disabled
in high-impedance state. 1 H L Disabled Enabled
INSEL = input select mux cor?trol pin; deter- X H H Disabled Disabied
mines the source of input data for
rank 2.
G = The common latch control line for
INSEL RANK 2 INPUT the 54/74L.S549.
L Rank 1 'G1/G2 = Latch enable line for the rank 1/
" b rank 2 latch in the 54/74L.5549.
G Gl | G2 RANK 1 RANK 2
OUTSEL = Output select mux control pin; se-

: Enabled Enabled
lects either rank 1 or rank 2 for L L L (Flush) (Fiush)
output.

Enabled Disabled

L L H (Flush) (Freeze)

OUTSEL OuTPUT L " . Disabled Enabled
L Rank 2 (Freeze) (Flush)

H Rank 1 L H H Disabled Disabled

(Freeze) (Freeze)

o H X X Enabled Enabled
OE = Output enable pin. (Flush) (Flush)

OE OUTPUT

Rank 1 or Rank 2
Hi-Z
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'LS548 Function Table ’LS549 Function Table
CK | CKET | RANK1 | CKE2 | INSEL | RANK 2 G G1 | RANK1 | GZ | INSEL | RANK2
L:rrlH X Qo X X Qo L L D L L Rank 1-Q
L L D L H D
! H Qo H X Qo L C 5 " X %0
! L D H X Qo L H Qo L L Rank 1-Q
t L D L L |Rank1-Q L " a0 C " 5
! - o - H D L H Qo H X Qo
t H Qo L L [Rank1-Q " " 5 X C P
1 H Qo L H D 0 " 5 " " 5

'LS548/549 Output Function Table

OUTSEL OE Y
L L Rank 2-Q
H L Rank 1-Q
X H Hi-z
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Logic Diagram
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Logic Diagram
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Pin Configurations

SN54/74LS548
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Absolute Maximum Ratings

SUPPIY VORAGE V0 -+ v vt vt ettt e ettt ettt ettt e -05Vto7V
10T oYU Y] o T R TR TR -15Vto7V
Off-state OULPUL VOIRAGE . ..« vt ottt ettt ettt ettt et e ettt -05Vto55V
SHOrage tEMPEIAtUIE ... .\ttt ettt ettt ettt e e -65°C to +150°C
Operating Conditions
MILITARY COMMERCIAL
SYMBOL PARAMETER MIN TYP MAX | MIN TYP MAX UNIT
Vee Supply voltage 4.5 5 55 {475 5 525 v
Ta Operating free-air temperature -55 125 | 0 75 | °C
'LS548 CK
High 15 11 ns
_— 'LS549 G
tw Width of CK, G, G1, G2
'LS548 CK 15 11
Low Pp— ns
‘L8548 G1,G2 | 18 16
'LS548 CK 20t 15t
tsy Setup time for Data G 10 6l ns
'LS549 —
G1,G2 |17 4
L8548 CK ot ot
th Hold time for Data G 121 10! ns
'LS549 —
G1,G2 | 5t 5
tsu-CKEx | Setup time for clock enables CKE1, CKE2 (L8548 only) 151 10t ns
th-cKex | Hold time for clock enable CKET, CKEZ2, ('LS548 only) 8t 5t ns
tsu-INSEL| Setup time for INSEL! 30 25 ns
th-NSEL | Hold time for INSEL2 0 0 ns

NOTES: 1. This is the minimum setup time needed for INSEL prior to the rising edge of the cIock/G_X, and to the falling edge of the G, to ensure data transfer to
rank 2.

2. Thisisthe minimum hold time needed for INSEL after the rising edge of the clock/GX, and to the falling edge of the G, to ensure data transfer to rank 2.
11 the arrow indicates the transition of the clock/gate input used for reference:
t for the low-to-high transitions,
| for the high-to-low transitions.

Monolithic m Memories
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Electrical Characteristics over Operating Conditions

MILITARY COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | MIN TYP MAX |UNIT
ViL Low-level input voltage 0.8 0.8 v
ViH High-level input voltage 2.0 2.0 \
Vic Input clamp voltage Vee = MIN lj =-18mA -1.5 -1.5 \
) VAn=MAX | DOrY -250 -250
| Low-level input current cC _ uA
It P V|'=04V [ ajfothers -400 -400
hH High-level input current Ve =MAX | V| =27V 20 20 | wA
Maximum input | DorY Van=MIN |1 =55V 0.1 01 | mA
y current All others cc V| =7V
Vee=MIN | <32mA 035 05
VoL Low-leve! output voltage V| = MAX v
VIH =2V loL =24 mA 0.5
Vee=MIN | =1 ma 24 34
VoH High-level output voltage ViL = MAX A
ViH =2V loH = ~2.6 mA 24 31
lozL Vec=MAX | yg =04V -20 -20
Off-State output current V)L =MAX vA
lozH Vig=2v  |Vg =27V 20 20
los Output short-circuit current* Voo = MAX -30 -130 | -30 -130 | mA
Ve = MAX | LS548 150 150
[ Supply Current CC A
ce Upply TN Outputs open| 1 g54g 160 160 |

* Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

13-68
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Switching Characteristics v -5v, 15 -=25°C

, , 1
TEST CONDITIONS 1.S548 LS549

SYMBOL PARAMETER (See Test Load/Wavetorms) MIN MAX | MIN MAX TUNIT
fMAX Maximum clock frequency 50 MHz
tpLH/tpHL | CK. G1, or G2 to output delay 18 22 | ns
tpLH/tPHL | G to output delay (L.S549) Cy = 45pF, R|_= 2800 23 | ns
tpLH/tpiHL | Data D to output delay (‘'LS549) OE=L 16 | ns
toy 1/t Output multiplexer control

PLRTPHL | OUTSEL to output delay 20 20| ns
tPZL/tPZ:H Output enable delay CL = 45 pF, Ry = 2800 18 18 ns
tpLz/tpriz | Output disable delay CL =5pF, R =2800 15 15| ns

Switching Characteristics over Operating Conditions

TEST CONDITIONS MiL coMm
SYMBOL PARAMETER (See Test LS548 'LS549 'LS548 'LS549 |UNIT
Load/Waveforms) | amiN MAX | MIN MAX | MIN MAX | MIN MAX

fMAX Maximum clock frequency 33 45 MHZz
tpy H/tPHL gﬁﬁi’&y 25 26 20 24 | ns
tpLH/tpyL |G to output delay ('LS549) Cp =45pF 28 25 | ns
o S " 24 o[ o
D a| @] a2 a2l
tpz1 /tpz |Output enable delay gt P 23 23 20 20 | ns
tp z/tppz |Output disable delay :,_L=:2588';1 20 20 17 17 | ns
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Test Waveforms
'L.S548
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Standard Test Load
vee
OUTPUT
% AL ENABLE
{Low-level
TEST POINT" enabling)
/ 81
(SEE WAVEFORM 1
+4— NOTE B) (SEE NOTE C)
l v
CL > RO
{SEE NOTE A) $ 1k y WAVEFORM 2
h 4 (SEE NOTE C)
fsz
’LS548/549 Enable and Disable

oad Circuit for Three-state Outputs
Load Circ re P * The “TEST POINT” is driven by the output under test,

and observed by instrumentation.

Notes: A. Cy inciudes probe and jig capacitance.

B. All diodes are 1N916 or 1N3064.

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

D. In the examples above, the phase relationships between inputs

and outputs have been chosen arbitrarily.

All input puises are supplied by generators having the following
characteristics: PRR < 1 MHz. Zgyt =500 and tg=15nstp<6ns.
When measuring propagation delay times of three-state outputs,
switches S1and $2 are closed. '

m

m

e —  ——————
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