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

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

DESCRIPTION , o PIN CONFIGURATION (TOP VIEW)
MB6312 iz a LED array driver having a 8-bit serial input and
parallel output shiftregister function with 3-state output S a—
latoh, Qs+ EtI_LE Ve
This product guarantees the output electric current of 16mA Qe ‘—E "‘Ouusa“l '__5.| = Ca gﬁ?ﬁ%&'fpm
which is sufficient for LED drive, capable of flowing 8 bits G ‘"E'_OU E] +— A SERIAL DATA INPUT
continuously at the same time, and use slther of cathode Er;\\qg%LUE%PUm OE‘—E—'OF OE}’AE‘"E AUTRUTEME S
common LED and anode common LED, . ‘*E_O e _El o i ‘NPl[{'FI i
in addition, as this product has been designed in complete R = L LATER ELOC
CMOS, power consumption can be greatly reduced when OG‘_E*OG Skl "E" CKs SHIFT CLOCK INPUT
compared with conventional BIPOLAR or Bi-CMOS pro- Qu—[7] g0 ? |c»§|*—ﬁ DIRECT RESET INPUT
ducts. anD  [8] L—T5]~ Qv seriaL pata ouTeuT
FEATURES 16P4
& High output current lo, =16mMA, [oy=—16mA Cutline 1gP2N-A
® High speed (clock freguency) : 30MH; (iyp)
(CL=50,F, Vgo=5V)
® Low power dissipation : 204W/package {max)
(Voe=5V, Ta=25T, quiescent state) APPLICATION
® 3-state output {except serial data output} LED array drive of PRINTER
® Wide operating temperature range : Ta=-~-40~-+85'C LED array drive of BUTTON TELEPHONE
LOGIC DIAGRAM
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MITSUBISHI {DIGITAL ASSP)

M66312P/FP

B8-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-cutput currents sufficient for LED
drive while maintaining low power consumption and allo-
wanca for high noises.

Each kit 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 cther, 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 shiits 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 (newe: 1)

shifting ragister 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 daia output SQy is
used to output the 8-bit of the shift register,

By conneciing 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 reset Q. through Q to low-level, CK_ must be
changed from low-level to high-level after the shift register
is reset by R,

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

Dpetationmoda _ _Input _ A Paralle! data (_:-utp‘ut_" Se{;iuatl ﬂ?ta
: B Rl ok | A | BE | @ @ | G cQp | Qe D O | Os | Qu S0,
S Y Ll x ix | xr i lef e Tal o [ of [a° [al 1 "L |
~ Latch i, X hs tX L L L L L L L L L L
Shift L. Al L X L L1 G Q| af Q' Q. o | o ".dHT.. C!;E_
lateh batehte | R X LV L X Lt LM e ] e’ g’ | e | g’ oad | e 95
operation Shift 4 Gt ! Hin L L Q) | 9 _gf.'.u. ___ODO Qe O-‘u. ’ QUD_ Q’ '.:.‘G.?
_ Lateh 1y Ho| x + 1t | % L Lol oa” | a® | oe® | ao”  a | o | ae s’
3 state X X | X X K | z | z7 2 z |z iz Z Z . ay ]
Nate 1 @t | Change from low-level to high-level

Q" | Qutput state  belore GK,, shanged
X lrrelevant
d" ' Contents of shill regtster hetore CK, changed
q : Conlents of shilt register
t), 12 L is setafter t; is set
Z ! Highimpedance
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MITSUBISHI {DIGITAL ASSP)>

M66312P/FP

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

ABSOLUTE MAXIMUM RATINGS (Ta=—40~485C, unioss otherwise noted)

Symbol ~_ Parameter i Conditions : Ratings Unil
Ve Supply voltage o 0.5~ 1 7.0 o v
W, o Input voltage ) ) | —0.5~-Ve+0.5 RV
: Vo Output voltage —0. SH‘VCC~F~G: 5 v
.......... ki = G . —
I Input protectlon diode current e s B maA
W), > Voo - 20 E
[Fers Qulpt parasitic dinde current -V—Oﬂ 0¥ —_— . =% mA
B S g Vo > VCF‘ 20 ..... N A—
1o Oulput cutrent per oulibut pin i s Tl = = s ma
B0 *25
o | Supply/GND corrent ' Voo, @MD N 113z mA
) Power dissipation - . : {N(;t-é 2T _.506 Vil
TSTQ Storagé .t;all;r;pemturc range T 'l ..... . . -____—ETﬁ-'“-—FI 50” i
Note 2 © MBB312FP ; Ta=—A0~+7C, Ta=70~85C are derated at —6mw/C.
RECOMMENDED OPERATING CONDITIONS (To=—40—+e5c, uniess otnerwise noiod
Symbeol Parameier T LI"P-i!?- 2 Unit
1. o Min | MNom Max
Moo Supply.\-féit_a_gﬁ 4.5 .5" v
-_-_V, Ir;hut voltage 0] W
Vo Output voltage ’ 0 v
Teopr Opleraling_ temperalure range T oy 1} <
tr, tf Input rising and falling time rgz:;;::-—c—g— - ns
ELECTRICAL CHARACTERISTICS {voo=4.5--5.5v, unless otherwise noted)
Lirmits
Symbel Parametor Test condilicns Ta=25C T~ A0~+E5C | unit
» o _ Min Typ | ___R«"Iax ‘ ._mﬂax
, ) Vo=0.1¥, Vea—D. 1V -
Vin High-tevel input voltage 2N 070X Ve 070X Ve v
lig = 20pA
= o Vo = 0.1Y, Vo0, 1V 1
VL i Low-teve! Inpul voltage : 0. 3K Vg 0. 30X Voo v
—-—— . llo; = 20up _ L .
o : High-level output voltage Vi= Vi, Vi .lg;___:‘—ZUx:A W01 ) Veoo O] %
Cha-Qu } Vo=, 5\"'__'__" i lou=-- Tﬁl:lj{\ _‘ 3.70* 355 *
- High-level output voltage Vi=Vi, Vi Llow==200h iVee=dd ] | v Y
e Vgg=d. 5v law=—4ma 4.0 ] <K S
VoL Low-level oulput voltage V=, Vi | boe=20uh d ! - ~ 0.1 i
Qp~Qy 2 YCC=4. 5y 1 .F9L=lSmA : __0. 7k 0.85 *‘_ _
Low-level output voltage TV Vi, WL low =220 ey [ 0.1 !
Voo I Nl A N Py
- SOw VegoABY | loes: 4 ma 0.4 0.5 |
™ High-level Input surrent Yi=Vor, Voo=5.5v G.1 B 1.2 FZE.Y
. hl_ ?ﬁ—level inpl...rt surrent Vi=GND, V.cc==5. By —h1 =0 1A
| lozn ON state high-level oolpat carrent QG V=V Y | Vo=Vee B 1.0 10.0 A
boar OIf state low-levet outpat cuent 05 ~Qy Vee=5.5V Ng=GND —1.0 ; ~10.0 A
lee Quiescent supply current Vi=Vio, GND, Vip=h 5V " B .4. 0 l 10.0 Loy

* [ Limits of single PIN operating state
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MITSUBISHI {DIGITAL ASSP)

M66312P/FP

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

SWITCHING CHARACTERISTICS (veo=5v)

_ Limits |
Symbol Parameter Test conditions Ta=25C Ta=—40~185°C L unit
" Min Typ Max Min | May,
| Tmax Maximum clock frequency CL=50pF 15 12 MHz
teria Low-level to high-levs| and high-level to law-level 70 ;B8 ns
try Quiput propagatien lime Cits-8Q C =15pF i 70 88 ns
High-level to low-level autput propagation time i {Note 3} i
ton i put propag ! 60 % ns
.H-SQH Naa W
t‘."—!* | Lew-level to high-tevel and high-lovol to low-lavel C=50pF 60 76 ns
L output propagatian time CK;-C~ Q4 [Note 3) &0 Fid nS
___t_pLz_ Cutput disable time from low-level and high-fevel C =5pF 50 64 ns
oz i OI:E::SA"“QH . ) [Mote 3) i BO a4 ns
tngm I Cutput enable time to taw-lavel and high-lavel Cy=50pF ) 56 70 ns
tezu | DE-Qa~Qy [Note 3) | 56 70 ns
TIMING REQUIREMENTS (vac=5Vv
i Limits
Symbol Patameter Tast conditions Ta=25"C Tarﬂdﬂ-_y_ﬂ-SSﬁ Linit
. ~ Min i Typ Max Min Max
Ly ! K5, CKy, R pulse width 3z, 40 ns
tsu | A satup time with respect to CKg 40 5o ns
tay | CKs setup time with respect to GK, 40 50 ns
th { A hold 1lme with respect to Ckg 0 i ns
tres | B recovery time with raspect to CHg 20 26 ns
Mote 3 1 Test Circult
INFUT Voo QUTPLT Veo
? T A= 1k0 I ltem S\J'\i_"‘i . BW2
teLn. ?f.”'“_—_ OPEN QOFPEMN
Byl 2 | CLOSE | OPEN
B DUT: [ semmennss [t OPEN | CLOSE
‘ Site | %> | GLOSE | OPEN
50103 1 ? 2
/ Y GND T gmz 1xa lezn | OPFN | CLOSE
rh r o

(17 The pulse generater {PG] has the following characteristics (10%~30%) © tr ==6ns, H=8ng

{2} The capacitance C includes stray wiring capacitance and the prebe Input capacitance.
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MITSUBISHI {DIGITAL ASSP)

M66312P/FP

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

TIMING DIAGRAM

by
VCC
CK, /50%
—_— GND
[
Von
Qa~0y R09G
Vo,
LT
VCIH
Qo Qn 50%
Ty Voo
S5 \, " / Voo
? K 50% £ 0%
GND
trec
Ver Veo
GKy 50%
GND GHDG
LT 1
I Von Voo
VoL GHND

VCC

X, 50% 7 50% CKs
GND

terL teez

oon | ) 50%
\ 10% K,

tezn tayz

L gy Ve
Qa~Qw 50%

1

gt )

<
Q
"

.
4

RENESAS


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

