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)

M66310P/FP

16-BiT LED DRIVER WITH SHIFT REGISTER AND LATCH

DESCRIPTION

ME6310F/FP is a LED array driver having a 16bit serial-
input and paraliel output shiftregister function with direct
coupled reset input and autput latch function,

This product guarantees the output electric currant of 24mA
which is sufficient for cathode common LED drive, capable
of flowing 16bits continuously at the same time.

Parallel output is open drain cutput.

In addition, as this produet has been designed in complete
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® Cathode common LED drive RELEULS e [ . [ o
® High output current
all paraliel output loy=—24mA i 24P4D
Ot Cutline 24P2N-B
simuitaneous lighting available
® Low powsr dissipation ; 100uW/package (max)
(Voe=5V, Ta=25C, quiescent state}
® High nolse margin APPL[CATION
schmitt input circuit provides responsiveness to a LER amay driveoL BUTTON TELEEHONE
long line length LED array drive of ERASER of a PPC copier
® Egquipped with diract-coupled reset Other various LED modules
® Open Jrain outpd
{except setial data output)
® Wide cperating temperature range
 Ta=—40~+85C
® Pin lay-oul facilitates printed circuit wiring. (This lay-out
facilitates cascade connection and LED connection.}
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MITSUBISHI {DIGITAL ASSP)>

M66310P/FP

16-BIT LED DRIVER WITH SHIFT REGISTER AND LATCH

FUNCTIONAL DESCRIPTION

As MBEI1OP/FP uses silicon gate CMOS process, it real-
izes high-speed and high-output currents sufficient for LED
drive while maintaining low power consumption and ailo-
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 ¢lock input CKs and latch clock in-
put CK_ are independent from each cther, shift and latch
operations being made when “1.” changes to “H”.

Serial gata input A is the data input of the first-step shiftre-
gister and the signal of A shifts shifting registers one by
one when a pulse is impressed to CKs. When A is “L", the
signal of “L” shifts.

Wher the pulse is impressed to CK_, the contants of the

FUNCTION TABLE (Note: 1)

shifting register at that time are stored in a latching regis-
ter, and they appear in the outputs from Qa—~Qp.

Qutputs from Q,~Qp are open drain outputs,

To extend the number of bits, use the serial dala output
3Qp which shows the output of the shifting register of the
16th bit.

it CKy and CK, are connected, the state of the shifting reg-
Ister with one clock delay is cutputted to Q,~ Qe

When reset input R is changed to “L”, Qa~C and 5Qy are
reset. In this case, shifting and latching registers are reset.
If “H” is impressed to output enable input OE, Qs ~ On
reaches the high impedance state, but 3Qp does not reach
the high impedance state. Furthermore, change in OE doas
not affect shift operation,

A | ) PARALLEL DATA Qutput %‘i’,‘:’a’ﬂemarks
P F ICKs|CK | A (OE! Q] 08 c| Q0] 0| O 19 [ Qu| & [ @] Q|0 [Qu|On [0 0e |Sar
Rezak L x i xlxdiz|z]z|z]z|z:2lz|z]z]z]z]|z|z|z]z|] —~
i LSMft H o H 1| X | H|L Q.°]Qa"|Qc" Q5" | Q| Q" [ Q67| Q0% &° | Q7 Q" | 27 o | Q6% Qp° a0” Qi
|
e | AR H X T LR L o’ ae” | g a0’ [ ge’ | g | do” | an” | o s e pad | al [an® | an” | g’ [0l | THT T
atc . ! o O o a a o q a [ o o o o a o o a i
Coashit 0 H 1| x| L L |eaf oot ap?| e 0| Qe 00| @° | 2,0 0" | 0% |0n® |y |06°| @6°| 90° | Output
oparation 3 P P P ) P P P ol 0| L0, 6, ol ol olantout
Latont2 | H , X | 1 |X | L1 Z |9 |dp) | 967 | dulige’| g b | dn” | o] | au” | de” | 97 | am? | an® | 90”907 L)
Outputdisable | X . X | x ([ x |H |z |z |z |z|z|zlz|z|z|z|z|z|z|z |z |z |q| —
Note1 © T Change trom low-level to high-level

G° . Output state 3 betore CK, changed

X lrelevant

q" ! Contents of chift register before K5 changed
g Contents of stift reglster

| tg is set after ty Is set

Z - High Impedance
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MITSUBISHI {DIGITAL ASSP)

M66310P/FP

16-BIT LED DRIVER WITH SHIFT REGISTER AND LATCH

ABSOLUTE MAXIMUM BATINGS (Ta= -40--| 85%C, untess ctherwise noted)

Symbol i Parameter : Conditions Ratings Unit
Voo | Supply valtage : —0.5~+7.0 Vv
_;, v lnpu”o"age______ S e T | T et OE v
Vo Output vollage f - N
by , s J T —
Ik Inpul pratection diode current ;I S Vs 20 mA
, Vg < OV T — 20
Ik Qutput parasillc diede current VTN 0 i[ mh
g Output current par output pin Q’;EOQP ;32 - % mA
.“II;;,:C Supply/GND current I _Vcc,‘ GND o —410, +20 J mh
Py Power dissipation (Note2 ) o 500 L mw
Tstg Storage temperature range B S _65,_‘,_’_7175;)"7 T i 7;77

Mote 2 @ MBBI1OFP | Ta=—40~+70C, Ta=70~85C are derated at —6mwW,/C.

RECOMMENDED OPERATING CONDITIONS (Te=—40~+85C, unless atherwise notac)

Symbal Parameter g il oo Unk
o Min Typ Max
Voo Supply voitage 4.5 5 8.5 v
| Vi Input vun'é_;;a ) ' 0 \.'C-C' ) v
Vo Cutput w.;l.lt.age_ : B T o i Vr_-c v
Topr Operating tempsratyrs range —4n | i 485 X c

ELECTRICAL CHARACTERISTICS (Vou=4.5~5.5v, unless atherwise noted)

Limits
Symbol Paramster Test canditions Ta=25C 1a==t0~+85C | unit
. . Min Ty _Max Min Max | ]
B Vo0 1V, Vg0 1¥ 1 =
Vor i Posn?v?—golng thrashold voltage s |_ = 0 0. 35X Var 07K Ve |0.30XWeg| 0.7XVgg v
‘ . e . . } ]
Vi Negative-gaing threshoid voltage “0. B, e 8 2% Vor 055X Ve 02X Vag 0. 55X Ve v
iy = £l ] :
B} le\qm—?{]p:’-\ Vge=0,1" VYeo—0.1 '
V=WYoo, Yo shond i T v s e 0
Vou High-level output voltage C,~Qp - o™ -24maA, 3. 83 3.66 v
T [ Woted [lw=—t0ma_| 350 a2s |
Vou Migh-level output valtege SQp Vi=Vrs, Vi tow==20peh | Voo —0.1 —- Voo 01 "
: Voo—a, 5V ln=—4ma_ | 3,83 3.86
VoL Low-lavel output voltage SQp V=V, Ve il - A5 Bl v
| Veo=1.5v o=tma _ 0. 44 0.53
iy | High-leve! input current Tvi=veo, Ver=5.5v T os . 5.0 A |
m ) Low-leval input current L Vi=GND, Yop=0 5V -5 —5.0 reA
T — g .
ley Maximum eutput leakage ctrrenl Qa~Qp =YYy i h 8.0 b
_ Vog=5. 5V | Vo=GHND [ —1.0 —i0.g
loc Quiescent supply current ¥,=Vog, GND, Veg=5.5v | © 200 200.0 | e
Hete 3

+ ME8310is used under the condition of an output current Iny™ —40mA, the number of simullaneous drive outpuls Iy rgstricted as shown in the Duly Gycle—
—~lan of Standard characleristics.
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MITSUBISHI {DIGITAL ASSP)

M66310P/FP

16-BIT LED DRIVER WITH SHIFT REGISTER AND LATCH

SWITCHING CHARACTERISTICS (vee=5v)

Limits
Symbol Parameter Test conditions ) Ta=25T Ta=~40~+85C Unit
I ”Min Typ | Max Min Max
Trmax Maximum clock frequency 5 T 4 MHz
teLH Low-lavel to high-level and high-level to |ow-1evel 104 i 130 ns
tone output propagation time  [CKg-5Cp) 100 130 ng
tpuL High-level I [on-level autput propagation ime (-S5O} C=50pF 100 130 ns
High-leval lo low-level aulput propagation time  (A-Qa~p) A=1ka 150 200 ns
tezn Low-level tg high-level and high-leval to low-lavel (Nete 5 ) 100 130 ng
| tenz artput propagation time {CK..___—PA—-JQP} 150 200 ns
Yy Output enable time 10 low-level and high-level 100 130 ns
terz {OE—Qs~—~0p) 150 200 ns
[of) Input Gapacilance I 10 10 pF
Gy Oulput Capacitanca [ OE=vye o 15 15 pF |
B C.;.; Powaer dissipation Capacitance {Nats d ) - 1 pF

Mate 4 © Ceg I8 the intemnal capacitence of the IC calculated from operation supply currant untdet no-lvad conditions. {per latch}
Tha power dissipated durlng operation under no-load conditions is ealculated uging the following formula:
Po=Cro * ¥ou * fitie * Ve

TIMING REGQUIREMENTS (vee=5v)

Limits
Symbol Parameter Test conditions Te=25G | Ta=—40~+85C | Unit
Min Typ Max, Min Max

tor CKs, CK.. R pulse width 100 130 ns

tay A setup thne with respect ko CKg T 100 130 | | ns |
__gu “ CKs setup ime wilth respect to GK, (Mote 57 100 130 ne

th A hald ime whh respact 10 CKs - 10 15 ns

trac R récwaw time with respect {0 CKg, KL 50 70 ns

Nate 5 I Test Clrouit

Nate 5 Test Circuit

Qn—~Qp

'LGL lRL
. B

{11 The pulse generator {(PG) has the following characteristics (109%~90%) : tr =6ns, f=8ng

Wn

(2] The capacitance C, includes stray wirng capacitance and the probe input capacilance.
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MITSUBISHI (DIGITAL ASSP)

M66310P/FP

16-BIT LED DRIVER WITH SHIFT REGISTER AND LATCH

TYPICAL CHARACTERISTICS

DUTY CYCLE—ipy CHARACTERISTICS
(Vpp=d.BV. TR=25T)

—50
—40 (T~
i
< - - [
E N ]
e * Repetition freguency>10Hz ;
=) 20 * Numbers fn O Indicate the number
i T of output circuits that operale
simultanecusly. | |
10 « Gurrent values are per circuit,
U
] 20 40 i3] a0 100

DUTY CYCLE (%)

TIMING DIAGRAM

Vro
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DUTY CYCLE—Ilgy CHARACTERISTICS
(Moo="4.5V, T;=RET}

i
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< —3 &%
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