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M54970P

9-BIT SERIAL-INPUT,LATCHED DRIVER

DESCRIPTION

The M54970P is a semiconductor integrated circuit of 12L
structure containing a serial input to serial/parallel output 9-
bit shift register and latch as well as a bipolar 9-bit para-
llel-output driver.

FEATURES

' @ Serial input to serial/parallel output

® Cascade connections possible through serial output

® Enable input for output control

® Power-cut input

® Driver ! Withstand voltage ~----«---ereeeereenene BVgeo= 20V

Large drive current -ooeoeeee (Io(max)=300mA)
® Wide operating temperature range - Ta=—20~+75C

APPLICATION
Thermal printer head dot driver, Serial-to-parallel conver-
sion, Relay and Solenoid driver

FUNCTION

The M54870P consists of a 9bit D-type flip-flop, the output
of which is connected to 9 latches.

When data is applied to the serial data input (S-IN) and a
clock pulse is applied to clock input (T), an “L” to “H"
change of the clock will cause the data input signals to en-
ter the internal shift registers and the data in the shift regis-
ters will be shifted in order.

Using a number of M54970P units for bit expansion in
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series will entail connecting serial output (S-OUT) to S-IN
of the next-stage M54970P.

In parallel output, when the power-cut input and latch input
are set to “H” and the output-control input (enable input
EN} is “H", a clock pulse changing from “L" to “H” will
cause the serial data input signal to appear at output 01,
and the data will be shifted in order at outputs 02~09,

The paralle! output will yield a signal that is inverted with
respect to the serial data input.
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Setting the LATCH input to “L” will prevent data from enter-
ing the latch.

When the EN input is set to “L”, all outputs (01~09) will be
set to OFF. Since the internal logic state of the IC is uncer-
tain at power-on time, set the EN input to “L” (and outputs
01~09 will be set to OFF) until the input data is set and

TIMING CHART

the internal logic state has been detrmined.

The power will be cut when the power-cut input is set to
“L", and since the data of the shift registers and latches are
not maintained in this state, it will be necessary to input
data again in order to set the output following a change of
PC input from “L” to “H".
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*The state of the shaded areas is uncertain.
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INPUT/OUTPUT EQUIVALENT CIRCUIT SCHEMATICS
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ABSOLUTE MAXIMUM RATINGS (Ta=—20C~+75C, unless otherwise noted)

Symbol Parameter Conditions - Ratings Unit
Vec Supply voltage —0.5~+48 \4
\ Input voltage —0.5~+10 \'/
Vo Output voltage Output is OFF —0.5~420 v
o Qutput current 350 mA
Pgq Power dissipation Ta=25C 1.25 w
Topr Operating temperature —20~+75 c
Tstg Storage temperature —556~+125 C

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted)
Limits
Symboi Parameter Conditions Unit
Min Typ Max
Vee Supply voitage 4.5 5.0 5.5 \4
Vo Applied output voltage When output is OFF 20 v
All outputs ON simult; H)
lo Output current (per circuit) P taneously 300 mA
Duty cycle less than 30%
ELECTRICAL CHARACTERISTICS (Ta=+25C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Test pin Min Typ Max
Viu High-level input voltage 2.2 Voc v
2,16, 17| Ta=—20~+75C
\'m Low-level input voltage a 0 0.8 \'4
\" High-levet input voltage 2.2 V, \'%
L g P 9 1,18 | Ta=—20~+75C co
Vi Low-level input voitage 0 0.8 A

h High-level input current 216,17 Vee=5.5V, Viy=2.4V 10 A

e Low-level input current t Veo™5.5V, Vi =0.4V —50 uA
Voe=5.5V, Vin=5.5V 250

| High-level input current A

“ gh-level input e 1,18 | Voe=5.5V, Vw=2.4V 00 | “M
I Low-level input current Vee=5.5V, V=0V ~10 uA
Vou High-level output voltage 3 Vee=4.5V, loy=—400xA 2.4 v
Voo Low-level output voltage Vec=4.5V, lo,=8mA 0.4 v
Voo Low-level output voltage 6~14 | Vgc=4.5V, 15,.=300mA 0.6 v
lcc1 Voo=5.5V, power-cut is ON 10, uA
leca Supply current 4 Vee=5.5V, ENis “L" 10 15 mA
lecs Vege=5.5V, all outputs are ON 90 130 mA
lodeak) | Qutput leakage current 6~14 | Vcc=5.5V, Vou=20V 100 HA

* . Typical values are at Ty = 25C.
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REQUIRED TIMING CONDITIONS (Ta=—20~+75%, unless otherwise noted)

. Limits
Symbol Parameter Conditions - Unit
. Min Typ Max

i) Clock frequency Input duty cycle 40~50% - 1 MHz
twim Clock pulse width 0.4 uS
twi) Latch pulse width 0.4 uS
tsu Data setup time 0.2 uS
th Data hold time 0.3 28
td(T-L) Clock-latch time 1 uS
tremy Clock pulse rise time 0.5 u»S
i Clock pulse fall time 0.5 »S

Hold EN input at “L" when PC
tdce-si) Power-cut input — data input setting tiwe 2 #S
” input Is changed from “L" to “H"

TIMING DIAGRAM

POWER-CUT INPUT PG 1.5v

DATA INPUT
CLOCK INPUT
trn tn
tder0
LATCH INPUT LATCH 7 1.5v 1.5v
twiu)
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SWITCHING CHARACTERISTICS (Ta=25¢, voe=5v)

Limits

Symbol Parameter Conditions - Unit
. i Min Typ Max
¢ Low ta high-fevel output propagation time 0.7 s
eLn {tAput T to output S-OUT) ) : “
High to low-level output propagation time
t Vik=3Vv . 8
PHL (Input T to output S-OUT) VIN—OV 0 us
Low to high-level output prapagation time "'.
teem L RL : S-our=2KQ 5 us
{input T to output Oy) A
—— R : On=1000
High to low-level output propagation time
teHL — (N=1~9) 1 #S
(input T to output Oy,) Com15aF
t Low to high-level output propagation time (NL ‘ ]‘; 10 s
—_ ote
PLH (Input EN to output Oy) “
4 High to low-level output propagation time ] s
i (Input EN to output Op) “
(Note 1) TEST CIRCUIT
Ve
INPUT
R
ELEMENT Input wavetorm is taken as t;<50ns and t<50ns
PG UNDER OUTPUT
TEST
500 I Co
TIMING DIAGRAM
T 7 1.5v 1.5v
toLH tone
S-0UT ] 1.6v %1.5V
EN
teLn
On 1.5V
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TYPICAL CHARACTERISTICS

DUTY CYCLE VS PERMISSIBIE
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