4-BY-4 REGISTER FILE WITH 3-STATE OUTPUTS

MITSUBISHI LSTTLs

M74LS670P

DESCRIPTION

The M74LS670P is a semiconductor integrated circuit
containing a 4 word x 4 bit register file circuit with 3-state
outputs.

FEATURES

® Since read address and write address are independent,
simultaneous writing and reading of data is possible.

® Provided with read enable input and output control
inputs

® Storage capacity can be easily expanded with the aid of
the enable input.

® AND-tie may be used (With 3-state output)
Wide operating temperature range (T, = -20 ~ +75°C)

APPLICATION
General purpose,
equipment.

for use in industrial and consumer

FUNCTIONAL DESCRIPTION

16 flip-flops are used as storage devices, and a discrete
enable input, address input, and output controlling input
are provided for reading and writing. Accordingly, during
writing, the contents of other words can be read, and
during reading, other words can be written, thereby
enhansing to high-speed operation.

The 3-state output permits 128-output AND-tie even in the
worst condition. Expansion of up to 512 words is possible.
possible.
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Writing Method

By designating a word using write address inputs W4 and
Wg and applying data to the data inputs Dy, Dy, D5,
and Dj, writing into each bit is performed. For writing
the write enable input E is held low (Writing will not
be performed if Eyy is high)

Readout Method

When a word is designated by read address inputs R,
and Rg, the contents of each bit appear in the outputs
Qp, Qq, Q,, and Q. For reading the output control
input OC is held low. (when OC is high, all the outputs
are in the high-impedance state).
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4-BY-4 REGISTER FILE WITH 3-STATE OUTPUTS

FUNCTION TABLE Nowe 1

Writing Method Readout Method

_ Word Ra | Re | OC Qo o] Q2 Q3

Wa | We | Ew o 1 2 3 X | x | H z z z z
x | x [ H Qo Qv Qo Q0 Ll v | WoBp WoB) WoB2 WoB3
L L v 0=D Qo Q0 Q9 H L L W;Bo WiB WiB2 W1B3
H L L Qo Q=0 Qo Qo L H L W2Bo W2B, W2B2 WzB3
L H L Qo Q0 Q=D Qo H H L W3Bo W3B, w3B2 w383
H H L Qo Qo Qo Q=D Note 1: Q0 : The ievel of Q before the indicated steady-state input conditions were

established.
Q=D : The four selected internal fatch outputs will assume the states applied
10 the four externat data inputs.
WxBy : The Ythbitofword X. X © irrelevant  Z : high-impedance

ABSOLUTE MAXIMUM RATINGS (Ta=-20~+75¢C, )

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \"
Vi Input voltage —0.5~+15 v
Vo Output voltage Off-state —0.5~+5.5 \"
Topr Operating frec-air ambient temperature range —20~+175% h ol
Tstg Storage temperature range — 65—~ + 150 ‘c

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C . unles otherwiss noted)

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \"
loM High-level output current VoH=2.4V 0 —2.6 mA
VoLs0.4V 0 .4 mA
loL Low-level output current -
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~ +70°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ*k Max
ViH High-level input voltage 2 A\
ViL Low-level input voltage 0.8 V.
Vie Input clamp voltage Voc=4.75V, ligc=—18mA —-1.5 v
Vo High-level output voltage \\;I:";" "7(:;‘ :’::r'niv . 2.4 3.1 v
Voc=4.75V loL=4mA 0.25 0.4 A
VoL Low-level output voitage
V=0.8V, V|=2V loL=8mA 0.35 0.5 v
lozx Off-state high-level output current Voe=5.25V. Vi=2V. V|=2.7V 20 uA
lozL Off-state low-level output current Vee=5.25V . V;=2V. V|=0.4V —20 nA
Ew 40 |
¢ Veo=5.25V. V|=2.71V 60 HA
('™ High-level input current O_th_sr input 20
Ew 0.2
oC Vee=5.25V., V=10V 0.3 mA
Other input 0.1
Ew —0.8
he Low-level input current oC Voc=5.25V. V|=0.4V —-1.2 mA
Other input . —0.4
los Short-circuit output current {Note 2) Vegg=5.25V, Vp=0V —30 —130 mA
Ico Supply current Vgg=5.25V (Note 3} 30 50 mA

*  All typical values are at Vcc =5V, Ta = 26°C.
Note 2: AN measurements should be done quickly, and not more than one output should be shorted at a time.
3: lec is measured with Wa, Wg, Ra, Rg inputs grounded and Dy ~ D3, Ew, OC inputs at 4.5V.
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SWITCHING CHARACTERISTICS (vce=5V. Ta=25°C. unless otherwise noted)

Pa T diti Limits u
bol rameter est conditions nit
Sym Min Typ Max
tpLh Low-to-high-fevel, high-to-low-level output propagation 1 40 ns
tonL time, from input Ra. Rp to output Q. Q1.Q2.0Q3 14 45 ns
t -to-high- igh- - i 1 45 ns
PLH L‘ow to—h»gh. Ievel,@ to-low-level output propagation CL=15pF (Note 4]
[ time, from input E w to output Qg. Q1. Q2, Q3 16 50 ns
teLH Low-to-high-ieve!, high-to-low-level output propagation time, 9 45 ns
[ from input Dg, D1, D2. D3 to output Qo. Q1, Q2. Q3 14 40 ns
tezH Output enable time to high-level AL=2kQ. C_= 15pF {Note4) 3 35 ns
ezl Output enable time to low-level RL=2kQ, C_=15pF (Note4) 10 40 ns
tenz Output disable time from high-level R_=2kQ. C_= 5pF (Note 4} 16 50 ns
teLz Output disable time from low-level RL=2kQ. CL= 5pF (Note4) 7 35 ns
Note 4: Measurement circuit
INPUT Voo OUTPUT Vce
o
T Symbol SW1 | Sw2
AL .
{SW 1 tpzu Open | Closed ] {1} The pulse generator (PG) has the following
characteristics:
d
PG outT LR R g tpz | Closed | Open PRR = 1MHz, 1, = 6ns, t{ = 6ns, ty = 500ns,
‘ 5kQ teLz | Closed | Clased Vp = 3Vpp, Zo =508
500 ] i {2) Al diodes are switching diodes (tyy < 4ns)
-=—C o) Closed | Closed

{3) Cy includes probe and jig capacitance.

;l; L 7§swz tenz

TIMING REQUIREMENTS (Voc=5V. Ta=25C. unless otherwise noted )

Symbol Parameter Test conditions - Limits Unit
Min Typ Max
tw(Ew) Write enable input E w puise width . 25 9 ns
tw(3B) Output control input 3G pulse width 25 9 ns
tsu(p) Setup time Dg~D3 to Ew 10 [ ns
tsu(w) Setup time Wa, Wg 10 Ew 15 -2 ns
th (o) Hold time Dp~D3 to Ew 15 1 ns
th(w) Hold time Wa, Wg 10 Ew 5 0 ns
tlatch Latch time for new date (Note 5) 25 5 ns

Note 5: Latch time is the time allowed for the internal output of the latch to assume the state of new data.
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' PACKAGE OUTLINES
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TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm

ELECTRIC
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