To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI <DIGITAL ASSP)

M66312P/FP

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

DESCRIPTION

MB6312 iz a LED array driver having a 8-bit serial input and
parallel output shiftregister function with 3-state output
latch.

This product guarantees the autput electric current of 16mA
which is sufficient for LED drive, capable of flowing 8 bits
continucusly at the sama time, and use sither of cathode
commeon LED and anode common LED,

in addition, as this product has been designed in complete
CMOS, power consumption can be greatly reduced when
compared with conventional BIFOLAR or Bi-CMOS pro-
ducts.

FEATURES

@ High output current g =16mA, g, =—16mA

® High speed (clock freguency) © 30MHz {typ)
(GL=5ODF, Ven=5V)

® Low power dissipation | 204W/package {max)
(Woe=5VY, Ta=25C  quiescent siate}

® 3-state output [except serial data output}

® Wide operating temperature range | Ta=--40~-485C
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M66312P/FP

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

FUNCTIONAL DESCRIPTION

As MBE312 uses silicon gate CMOS process, it realizes
high-speed and high-output currents sufficient for LED
drive while maintaining Jow power consumption and allo-
wance for high nofses.

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

As for clock input, shift clock input CKg and latch clock in-
put CK, are independent from each othar, shift and latch
coperations 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 puise 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 (nowe: 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 outpuls.

To extend the number of bits, serial data output 5Qy is
used to output the 8-hit of the shift registar.

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

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

When output-enable input OE is high, Q4 through Qy, will
become high impedance state, but $Q, is nct changed.

Operatlon mode = L o el - Sgéil?tl ﬁtata
; | Aok ok | A | OFE [Tan @ | Q. @y | @ . O | Qe | a 50y

Roset | Mt ot x [ xo o Tef e Tar [a [af  of (e [af 1 "t |
Lateh t, X X b X L L L L] L L L L L L
Shift | Shirty, Moot X M Lo o," Qy’ a® | o a? [ o0’} o | C!l;E_
oo Latcht, | B p X |t X Lb |H e | e e | o | o’ o | et 96°
" shifit, ! wH t x | L L Q,° on: 79{' Qf | af ool | el | e de”
Jbaeht F MO X ot | X L Lo | o | e | ge° | ge" 4 | & | gg° a’

3 state | x [ x i x | x " w |z [ 27z z 1z iz 1212z, & ™

Mata 1 0 1 . Change from low-level to high-level

Q" | Qutput state Q belors CK, changed
X lrrelevant
q" @ Gontenis of shifl reglster before K changed
q : Contents of shift register
tytz I Lpis setaftert; is set
Z ! Highimpedance
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M66312P/FP

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

ABSOLUTE MAXIMUM RATINGS (Ta=—40~4851, unicss otherwise noted)

Symbaol . Parameter L Conditions Ratings
Ve Supply vollage o L5 7.0
v, o Input voltage ) o ) —0. 5 Ve +HOL 5
E \.’o Output voitage i —0. 5H‘VCC"F~G: 5 v
S R e , & Voo =
I Input protection diode current _V\_'/‘*_\E,__“ e S - 20 mA,
lowe CQulput parasitic diode current -ﬁ{\ UY —_— e i
. Vo > Voo 20
1o Qulput current pet gulpbul pin o -QAPHQH = = A
5Qy +25
E Supply/GND current B Voo, GND - X132 mA
Power dissipation CoiNeezy T 500 mw
Tﬁtq Stmagé .t;alr;l-pemturn range T : ..... S [ AN —ﬁ_';'“- —+1 50‘ . C
Note 2 @ MEBE312FP ; Ta=—40~—4HC, Ta=70~85C are derated at —6mw/C.
RECOMMENDED OPERATING CONDITIONS {7,=—40~+85C, uniess otherwise noted)
Symbel Parameier T u'rl-i-l?- e Unit
L. e, Min Hom Max
Voo Supply‘\‘tdit_a_ge ) T 4.5 5 5.5 v
-_“_V, Ir{put valtage 0 VDD 1 v
Vo Output voltage ] 0 Voo |V
_T(_\pr Oﬁeraling temperature range o =40 —I—EE;M' <
z fenis 0 500
tr, tf Input rising and falling time 0 e 400- ! ne
ELECTRICAL CHARACTERISTICS [v..=4.5-5 5V, unless ctherwise noted)
Limits
Symbal Parametor Tesl condilions Ta=257C - w40~ 4-B5C tInit
e N B Mo | Typ | Max oM | M
) ) Vp=01¥, Veg—D. 1V .
Vin High-tevel input voltage 0 70K Ve 070X Vg v
llg = 20uA
N Vo= 0.1¥, Vor—0.1V R
Vi i Low-level Input voltage ; 0. X Ner 0, 30X Yoo v
. lla: = 20un : .
N : High-|aval ouipul voltage \.|;| = V;H‘ Vi, oH” —.ZerA ) \.I’(;C—U.i. Iié B Ver—0.1 _ P
Cha~Qy i Vo4, 5\."_“" . lou=-- TBII#_\ 7 370 % 355 #*
Von High-level cutput voltage Wi=WVin, WL |0H“—_?_U_J_t@_ ) . Vcc—_ﬂ_,_'l Vp[,—[]'l S
SQw Vogg=4. 5v D lgy=—dama, 4.0 | a9
Voo Low-leved oulput voltage V=, Vi | boe=20uh B !0 1 ~ o v
Q- Oy | _\_"c.c=4- iy i _’qL=]5mA o __0. 7% 0. 85 *‘_ _
V Low-level output voltage TV Vi, VL lon =20k i oot S v
| e 504 Veg—4 BV lou= 4 mA iop,4 0.5 |
I ng_h_-level._\nput surrent v.=__\.r_cc,_vcc='5. ay ) B 0.1 1.0 reh
e | Low-level input urrent | v—anD, Voo 6. 5V o1 | 1. D A
| oz O Stale Nigh-fevel culput carent Q- | Vi=Vim, o, T [ ve=vae ) 1.0 10.0 A
borzr Off state low-levet cepat osment Qp~Giy Vo—5.5v Vo=GND 1o -50.0 h
lec Quiescent supply current Vi=Veo, GND, Vep=h. &V ’ i .4. 0 | 40. 0 779

# . Limits of single PIN operating state
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8-BIT LED DRIVER WITH SHIFTREGISTER AND LATCHED 3-STATE OUTPUTS

SWITCHING CHARACTERISTICS (voo—=5v)

N Limits |
Symboi Parameter Test conditions T Ta=25C Ta=—40~1+851 ! Lmit
| . ’ M_m_ Typ Max Win ‘ Niax o
| Tmax Maximum clock frequency | -CL-=50pF 15 o o 12 MHz
tpL‘H Low-level to hlgh-levél-_éﬁd hlgh-levef to law-level ) ?O - Bé - ns
teaL . output prapagation lmie Cits-SQ Gy =1i5pF i ?077 . 88 i ) nS i
ton High—leve] to lew-lovel autput propagation tme i {Mote 3} P @ % s
A-soy
[ toc Low_level to high-teval and figh-loval to low-lavel Co=E0pF 60 76 i
tp”‘\_ T output propagatian time K -Qa~ 0Oy {Note 3) &0 76 ns
| teix "Output disable tme from low-lovel and high-ievel C.=5pF 50 | “ga T e
tonz OF-Gu~Qy N (Note 3) i 80 84 ns
|tz 1 Output enable time to fow-lavel and high-level Cy=50pF . 56 | 0 ns
tezy | DE-0u~0Qy [Note 3) - i 70 ns
TIMING REQUIREMENTS (vi.=5v)
i Limits e s
Symbol | Patameter Tast conditions Ta=2R"T Tar“du-_f_+85°(_2 Linit
Min i Typ M ax Min Mlax
Ty ! K, Chy, B pulse width - T3 | 40 ns
tsu | A setup time with respect to GKg 40 50 ns
tay i CKs sotup time with respect 1o CK, 40 B 50 ns
th i & hold 1ime with respect to Cg 10 1 ns
treo U R recovery fims with respect to CHg T2 6 ns
Note 3 | Test Cireult
INPUT Yoo QUTPUT oo
? T EH'—: 1k0 | ltem SW1 . Bwa
teun. fpr | OPEN | QPEM
l S tz | CLOSE | OPEN
R put g bz OPEN | CLOSE
g J Shite ter. | GLOSE | OPEN
son E' s TGL gﬁF o trzu | OPEN | CLOSE
h h o

(17 The pulse generator {PG} has the following characteristics (1024 -~830%) © tr ==@ns, H=8ng

{2 The capacitance G| includes stray wiring capacitance and the probe Input capacitance.
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8-BIT LED DRIVER WITH SHIFTREGISTER AND LATCHED 3-STATE OUTPUTS

TIMING DIAGRAM
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