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)

M66311P/FP

16-BIT LED DRIVER WiITH SHIFT REGISTER AND LATCH

DESCRIPTION

MB6311P/FP is a LED array driver having a 16bit serial-
input and parallel output shiftregister function with direct
coupled reset input and output latch function.

This product guarantees the output electric current of 24mA
which is sufficient for anode common LED drive, capahble of
flowing 16bhits continugusly at the same time.

Parallel output is open drain output.

In addition, as this product has been designed in complete
CMQS, power consumption can be graatly reduced when
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® Low power dissipation : 100,W/package {max) Qutline 24P2N-B
{Vee=5V, Ta=257, quiescent state}
® High noise margin
schmitt input circuit provides responsivengss to a APPLICATION
long hne length. LED array drive of BUTTOMN TELEPHOMNE
® Equipped with direcl-coupled reset LED array drive of ERASER of a PPC copier
# Open drain output Other various LED modules
{ except serial data output)
® Wide operating temperature range
: Ta=—40~+857C
® Pin lay-out facilitates printed circuit wiring, {This lay-out
facilitates cascade connection and LED connection.)
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MITSUBISHI {DIGITAL ASSP)

MG66311P/FP

16-BIT LED DRIVER WITH SHIFT REGISTER AND LATCH

FUNCTIONAL DESCRIPTION

As MB6311P/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 allg-
wance for high noises.

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

As for clock input, shift clock input GKs 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 shifting registers one by
one when a pulse is impressed to CKs. When A is “H”, the
signal of “L" shifts.

When the pulse is impressed to CK_, the contents of the

FUNCTION TABLE (note:

shifting register at that time are stored in a latching regis-
ter, and they appear in the outputs from O,\w_(i;

Outputs from Q,~Qp are open drain outputs.

To extend the number of bits, use the serial data output
5Q which shows the output of the shifting register of the
16th bit.

If CKg and CK|, are connected, the state of the shifting reg-
ister with one clock delay is cutputted to Qu—~Qp.

When reset input R is changed to “L”, Q,~Qp and SQp are
reset, In thrs case, shifting and fatching registers are set.
e L
reaches the high impedance state, but SO, does not reach
the high impedance state. Furthermore, change in OE does
not affect shift operation.
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16-BIT LED DRIVER WITH §

MITSUBISHI {DIGITAL ASSP)

M66311P/FP

HIFT REGISTER AND LATCH

ABSOLUTE MAXIMUM RATINGS (Ta-

—40~-+85T., unless ctherwise noted)

Symbol ” Parameter Condlians Ratings UnH
| Voo | Supply valtage . siias ~h A ¥
| Vi | pulvolinge i ol i G

Vo Output voltage 4 5_':_\_{0.-:,'1‘0. i} ; v

Ly v —20
hiwe i Input proteclion diode gurrent = 5 e 26. mrmeamens ol A
PR e a7 Ve SR
! o Vs < OV —20
low ¢ Output parasitic diode current mA
MoV 20
Qa~Qp 50

| Output current per output pln e + > mA

e Supply/GND curremt Voo, GND ~20, +410 mA

Pd Power iasipation N (Note 2 ] SO0 mwW

Tsig Storage temperature range —65—~-180 o
Note 2 | MBE31IFP ; To=--40~+70°C, Ta=70~B5C are derated at —BmW/C.

RECOMMENDED OPERATING CONDITIONS (T;=—40~+85T, uniess ohsrwise noted)

Symbot Parameter -1 WUnit

Voo | supply voitage Ty
WV input voltage V o

Vo | Dutput voltage W

Topr Operaling lemperature range i
ELECTRICAL CHARACTERISTICS (Voo=4.5~5.5v, unless otherwise noted)

; Limits ;

Symbal Parameter Test conditions Ta=?a"C i Ta=~40~+857 | Unit

. . s Min | Typ Max | Min | Max
- . Vo=01V, Voo—0.1V ;
Vot Pasitive-going thresheld voltage N 035X Ver 078 Veg |0 38X Ve B 7M Vo \
0! = N
i ) Vo=0.1¥, Voo 21V ) |
V. . Negalive-going threshold voltage o g 0.2%Vor 0.55X Ve | 0. 28 Ve | 0.56X Van A
: Hal = e
" i " s T eV i AT i g A E
! lou=20p 4 L | §
4 © zenm Vi=Vea, Vr S e L 0 2 ...Cl__1_ y
Ve ! Low-levei output voltage Qa0 luL=24mA 0. 44 0.53 v
| Vogmd. 5Y ,___ e : :
i Note3 | I =40mA 0.73 0.9a . |
: Wi=Vry, V-
Y . High-level oulput yoltage 5 . v
OH , g put ¥oltage Lllp Voo=4.5V
Vi=Wrp, V-
W Low-1avel auiput voltage 503
o _ BRLAEIeaS R Voe=4.5v Lo =4rnA : i

Iy High-leval input current Vi=Ver, Yoe=5.5¢ 0.5 5.0 uA

e Low-level tnput current V=GN, Vpc=5.5V -0.5 ! —5.0| uA

1 Wai tpul leakage currenl Ga~Cp WM e ¥ Vo=Ver I 1.0 16,0 ”

AXITUM DIHDI UIFET. S Rt s S e et

® 2 g T VeessaaY _ Vy=GND S =10 —fog| *

lee Qulescent supply curren Vi=Vep, GND, Yoo =5 bW 200 ‘ 200.0 Iy

Mote 3 [ #6631 is used under the condition of an output current lo =40mA, the number of simuitaneous drive cutpits is restricled as shown in the Duly Cycle—

im, of Standard characlertstics,
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MITSUBISHI {DIGITAL ASSP)

M66311P/FP

16-BIT LED DRIVER WITH SHIFT REGISTER AND LATCH

SWITCHING CHARACTERISTICS (Veo=5v)

Symbal Parameter Test conditions Ta.=2.5’c Ta=—40~+35°c;' Linit
T D e | e
i T Maximum clock Tragquency o . B 4 "_._ MHz
mi,-,,_H Low/-tevel ta high-level and high-level to low-level _— l - 100 130 . ns
ten autpul propagation 1ime {CKs-580p) i — . __ 100 130 ns
thuL Hié.ﬁ_.l_e'mf 10 low-level cutput prapagation lime  {R-SQp! r CL=50pF I ' 100 S 13g ns |
___“'t.p._z Low-fovel 16 high-level output prepagation e (A-Ga~Qp) ; A=1%0 T . 150 . 200 | ps
i tm_.__ Low-level tr:u“high-level and hlgl;u_—lé;r_el to_lfw—!evel (Note5 ) o ]. 100 } i 15(} ns
oz output propagation time  (CK —~Qx~Qp) - 150 200 ns
| top. | Ovtput enable time to fow-level and high level BT 1 o1ae | The |
lez | (DE=Gy~05) ' 150 | [ T200 ns
_ o] anul_(_)a;.)a-cltance . . . . 10 i [2H] DF"__
g Oulput Capaciiance ' DE=Veo r | “1s 15 | pF
Cro Pawer dissipation Capa.c:.ilance (Note 4} . a | ‘5 B | pr—'.

Note 4 [ Cpp, is the intarnal capacitance of the |G caloulated from oparation supply current under na-boad condilions, {per lateh )
The power dissipated during operation under no-load conditione 1s ealculated uging the following formula:
Po=Crp * Voo * firtloe « Vg

TIMING REQUIREMENTS (voc=5v)

Symbol Parameter Test conditions | Ta=—-40~+E5C | Unit
Min “Min Max B
Ay GKg, CKe, A pulse width B 100 B : 130 [ ]
tsu A setup time with respect to CKs | 100 ) | 130 . ns
tsu CKj5 setup time with respect to CK, L 1 (Nole 51 1U_D_ 130 . ns
o Anolddimerwithifespactio e NN |12 ez B Moo Jor 08
trag A, recovery Ume with respect to Cig, GKL : 50 T 70 ns
Nede 51 Test Circuit
VCC
[
INPUT Voo [,
o zh,
1 3 Qa0

-+ G
% 500 : I
JT ‘ =,

(1} The pulze generatar {PG) has the following charactoristics {10%~902%) | tr =fins, ¥==ns

{21 The capacllance C, includes stray wiring capacitance and the probe input capacitance,
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MITSUBISHI {DIGITAL ASSP)

M66311P/FP

16-BIT LED DRIVER WITH SHIFT REGISTER AND LATCH

TYPICAL CHARACTERISTICS

DUTY CYCLE—Ip, CHARAGTERISTICS DUTY CYCLE~Ilo. CHARACTERISTICS

{Won=4.BV. Ta=251C) (Vee=4. 5V, To=805C}
50 [=’a) a 50 : c:c:| a ;r
t
A0 T a0 -3 Y ey RENSSH
—— T
B B
- L N
E E 4
'a * Repetition frequency>10Hz “% + Repetition frequency=10Hz %
—  Z0f -+ Numbers in O Indicats the number] ™ 20— = Numbers in O indicate the number____ i
of output circuits that operate of output circuits that operats F
simultaneously. simultaneously. ; |
10 = Current values are per circuit. - — 18}~ = Current values are per ireuit. —|
!
g i g |
! 20 40 B0 g0 100 0 20 4 L5i4] 80 100
DUTY CYCLE (%) DUTY CYGLE (%)
TIMING DHAGRAM
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