MITSUBISHI {DIGITAL ASSP)

M66312P/FP

8-BIT LED DRIVER WITH SHIFTREGISTER AND LATCHED 3-STATE OUTPUTS

DESCRIPTION ‘ _ o PIN CONFIGURATION (TOP VIEW)
M66312 is a LED array driver having a 8-bit serial input and
parallel output shiftregister function with 3-state output E"""\/—"‘D
latch. Qe+~ a 8 Vee
This product guarantees the output electric current of 16mA Qc "E"QC BQ“HE] = Qu PASGreuT
which is sufficient for LED drive, capable of flowing 8 bits QD«EhOD HE«—A SERIAL DATA INPUT
continuously at the same time, and use either of cathode gﬂﬁ%ﬁpms QE"E“QE OEF“E‘"E’E OUTPUT ENABLE
common LED and anode common LED, a E__O o 7] - ox B‘\‘;‘é; CLOCK INPUT
in addition, as this product has been designed in complete F P t
CMOS, power consumption can be greatly reduced when a6 +-[E}—ae oKs{Ti] +- cKs shiFt cLook puT
compared with conventional BIPOLAR or Bi-CMOS pro- Qm—IZAOHSQHR O—_I_Q_|<—ﬁ DIRECT RESET INPUT
ducts. GND [E I—__g]—* SQy SERIAL DATA OUTPUT
FEATURES 16P4
® High output current I, =16mA, lop=—16mA Outline 16P2N-A
® High speed (clock freguency) : 30MH; (typ)
(CL=50,F, Vgc=5V)
® ow power dissipation . 20uW/package (max)
(Voe=5V, Ta=257, quiescent state) APPLICATION
® 3-state output (except serial data output) LED array drive of PRINTER
® Wide operating temperature range | Ta=--40~-85C LED array drive of BUTTON TELEPHONE
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M66312P/FP

8-BIT LED DRIVER WITH SHIFTREGISTER AND LATCHED 3-STATE OUTPUTS

FUNCTIONAL DESCRIPTION

As M66312 uses silicon gate CMOS process, it realizes
high-speed and high-output currents sufficient for LED
drive while maintaining low power consumption and allo-
wance for high noises.

Each bit of a shiftregister consists of two flip-flops having
independent clocks for shifting and latching.

As for clock input, shift clock input CKg and latch clock in-
put CK, are independent from each other, shift and latch
operations being made when “L” changes to “H".

Serial data input A is the data input of the first-step shiftre-
gister and the signal of A shifts shiting registers one by one
when a pulse is impressed to CKs. When A is “H”, the sig-
nal of “H” shifts. When A is “L”, the signal of “L” shifts.
When the pulse is impressed to CK_, the contents of the

FUNCTION TABLE (Note: 1)

shifting register at that time are stored in a latching regis-
ter, and they appear in the output from Q, through Qy are
3-state outputs.

To extend the number of bits, serial data output SQy is
used to output the 8-bit of the shift register.

By connecting CKs and CK,, the shift register state de-
layed by 1 clock cycle is output at Q4 through Q.

When reset input R is low, shift register and SQ,; will be re-
set. To reset Q, through Qy to low-level, CK_ must be
changed from low-level to high-ievel after the shift register
is reset by R.

When output-enable input OE is high, Qa through Q will
become high impedance state, but SQy is not changed.
Even if OF is changed, shift operation is not affected.

) Input Paralle! data output Serial data
Operation mode = = output
R CKs | CK. A OE Qa Qg Q¢ Qp Q¢ Qr Qg Qy SQu
Reset Shift t, L X X X L Q] @ Q" @ Q| af | @l | ol L
Latch t, X X t X L L L L L L L L L
Shift Shift t, H t X H L Q] Qs | o | @’ | @ | @l | Qe | al qa°
latch Latch t, H X t X L H an’ s’ ac? ap’ qe’ ¢’ ac’ as’
operation Shift t, H t X L L Q1 0 | @ | @’ | Qe | @l | Qs | o g’
Latch t, H X t X L L N a8’ qc° a0’ ae” qs° q¢° q¢’
3 state X X X X H z z z z z z z z an |
Note ! ! t : Change from low-level to high-level

Q° : Qutput state Q before CK, changed
X irrelevant
a° : Contents of shift register hefore CKg changed
g : Contents of shift register
t, Ity is set after ty is set
Z : High impedance

SR
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ABSOLUTE MAXIMUM RATINGS (Ta=—40~-+85C, uniess otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage ~0.5~+7.0 v
\A Input voltage ~0,5~V¢e+0.5 \
Vo Output voltage —0.5~Vse+0.56 \
o v, < 0V —20
lix Input protection diode current Vi > Voo 20 mA
o Vo < OV —20
lok Output parasitic diode current Vo S Voo 20 mA
o Qutput current per output pin Qn~Qw £35 mA
SQu +25
lee Supply/GND current Vee, GND +132 mA
Py Power dissipation (Note 2 ) 500 mw
Tstg Storage temperature range —65~-+150 C
Note 2 : M66312FP ; Ta=—40~+70C, T4=70~85C are derated at —6mw/C.
RECOMMENDED OPERATING CONDITIONS (Ta=—40~+85C, unless otherwise noted)
Symbol Parameter Limits Unit
Min Nom Max
Vee Supply voltage 4.5 5 5.5 \%
V, Input voltage 0 Vece \
Vo Output voltage 0 Vee \"
Topr Operating temperature range —40 +85 T
. o Vee=4.5V 0 500
tr, tf Input rising and falting time ns
Vee=5. 5V 0 400
ELECTRICAL CHARACTERISTICS (Voc=4.5~5.5V, unless otherwise noted)
Limits
Symbol Parameter Test conditions Ta=25C Ta=-—40~+85T Unit
Min Typ Max Min Max
] Vo=0.1V, Vge—0.1V
Vin High-teve! input voltage 0. 70X Ve 0. 70X Ve \Y
llg] = 20uA
Vo=0.1V, Vgc—0.1V
ViL Low-ievel input voltage 0. 30X Vee 0.30XVee \Y%
[lo] = 20uA
Vo High-level output voltage Vi=Vpy, Vi lon=--20uA | Vge—0.1 Vee—0.1 v
Qa~Qu Vee=4.5V low=-16mA 1 3.70% 3.55%
Vou High-level output voltage Vi=Vy, VL low=—201A Veg—0.1 Vee—0.1 v
SQu Vee=4.5V low=—4mA 4.0 3.9
VoL Low-levet output voltage Vi= Vi, Vi lor=20uA 0.1 0.1 v
Qa~Qn Voe=4.5V foL=16mA 0.7 % 0.85%
Low-level output voltage V=V, Vi loL==20uA 0.1 0.1
Voo v
SQk Vec=4.5V lo.== 4 mA 0.4 0.5
[’ High-level input current Vi=Vee, Veo=5. 5V 0.1 1.0 uA
he Low-level input current Vi==GND, Vgc=5.5V —0.1 1.0 #A
lozm Off state high-leve! output current Qa~Qy Vi=Viu, ViL Vo=Ve¢c 1.0 10.0 HA
lozL Off state low-level output current Qa~Qy Vee=5.5V Vo=GND —-1.0 —10.0 A
lce Quiescent supply current Vy=V¢g, GND, V¢c=5.5V 4.0 40.0 A

* . Limits of single PIN operating state
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SWITCHING CHARACTERISTICS (vee=5V)

Limits
Symbol Parameter Test conditions Ta=25C Ta=—40~+85C Unit
Min Typ Max Min Max
fmax Maximum clock frequency C_ =50pF 15 12 MHz
teLn Low-level to high-level and high-leve! to low-level 70 88 ns
teuL output propagation time CKs-SQy C.=15pF 70 88 ns
tora Eigh-level to low-level output propagation time (Note 3) 60 76 ns
R-SQy
| tein Low-level to high-level and high-level to low-level C_=50pF 60 76 ns
l;_ output propagation time CK-Qa~Qy (Note 3) 60 76 ns
tpLz Qutput disable time from low-level and high-level C_=5pF 50 64 ns
tonz OE-Qu~Qy (Note 3) 50 64 ns
tezL QOutput enable time to low-level and high-level C, =50pF 56 70 ns
tpzu OE-Qa~Qy (Note 3) 56 70 ns
TIMING REQUIREMENTS (vee=5V)
Limits
Symbol Parameter Test conditions Ta=25C Ta=—40~+485C | Unit
Min Typ Max Min Max
o CKs, CKy, R pulse width 32 40 ns
tsy A setup time with respect to CKg 40 50 ns
tsu CKs setup time with respect to CK_ 40 50 ns
th A hold time with respect to CKg 10 10 ns
treg R recovery time with respect to CKs 20 26 ns
Note 3 : Test Circuit
INPUT Vee OUTPUT Vee
T %RL= 1KkQ Item SWi1 Sw2
teem, tenl OPEN OPEN
swi1 toLz CLOSE | OPEN
PG DuUT tenz OPEN CLOSE
swz2 tez. | CLOSE | OPEN
500 GND ’ICL Ru=1kQ tozn OPEN | CLOSE

(1) The pulse generator (PG) has the following characteristics (10%~90%) : tr =6ns, tf=6ns

(2) The capacitance C, includes stray wiring capacitance and the probe input capacitance.
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TIMING DIAGRAM
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