To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 13,2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (httg:/www.renesas.com)

Send any inquiries to http://www.renesas.com/Inguiry.
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included inthis document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics/product dependson theproduct’ s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics productibefare using it in a particular
application. You may not use any Renesas Electronics product forany application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not usé anyRenesas Electronies product for any application for
which it is not intended without the prior written consent of RehesasiEl ectronies?”Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from theluse of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is'not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade offeach Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data booKs, ete:

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances; maghine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles; trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety ‘eguipment; and medica equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems fordife,support (e.g. artificiablife support devices or systems), surgical implantations, or healthcare
intervention, (e.g. excision,etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use theRenesasiEl ectronics praducts described in this document within the range specified by Renesas Electronics,
especially with respeehto the' maxi muin rating; operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of ‘Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and mal function prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software aloneis very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with al applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




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

ENESAS

RenesasTechnology Corp.



MITSUBISHI (DIGITAL ASSP)

M66006P/FP

12-BIT 'O EXPANDER

DESCRIPTION
The M66006 is a semiconductor integrated circuit which has FINCONFIGURATION (OF-YIEW)
12-hit shift register function to execute senal-parallel conver- o
sion and parallel-serial conversion. _ Serildamoutput DO < [11-{DO D1 |-[20] > Dt
Because a serial-parallel shift register and a parallel-serial B ] i bl 2|0 D2 | 8] o D
shift register are independently built in this IC, it is possible to enal dafa Input. - L= =
read serial input data to a shift register while converting par- Clook input CLK > [3|—HCLK  Da{—18] <> D3
allel data into serial data. Also, parallel data /O pins can be Chip seletinput CS —[4 -G CS D4 —{17] > D4
set to input mode or output mode bit-by-hit. vee  [5] D5 —{16] <> Ds
The M66006 can be widely used for I/O port expansion of saiput S [6lds De |—[15] <> Ds Parallel data /0
MCU, senal bus system data communication, etc.
GND  [7] D7 —{14] < D7
FEATURES Parallel data |12 < IE— b1z (] —EI < D3
+ Bi-directional serial data communication with MCU P o1y o [o D11 Dofi2] > Do
+ Read of serial data during parallel-serial conversion. GND [ig] D10 {11] ¢ D10
+ Bit resolution of serial data /0
* Low power dissipation {50pW/package max.) Outline 20P4
{(Vco=5hV, Ta=25°C, in quiescing) 20P2N-A
+ Schmitt input (DI, CLK, S, CS)
+ Open drain output (DO, from D1 to D12)
+ Parallel data I/O {from D1 to D12)
* Wide operating supply voltage range (Vcc=2to 6V}
+ Wide operating temperature range {Ta=—20 to 75°C)
APPLICATION
Serial-parallel data conversion, parallel-serial data conver-
sion, serial bus control by MCU.
BLOCK DIAGRAM
Wioo
O ®
Clock input OLK (3}— 5 | ' b el DO (1) Dofj{;agmpm
_ _ 5 Dnz Dt Do Dz Dz Dn Vee
Setinput S @ g — ] @ D1 CL%
Ghip — = ==
zalact input csi4 © l | l l | | D2 CDE\;
| | [y == | | |
1 1 1 1 1 1 @ 03
| | o Input form
[ G
Qe Qi1 Qo ————— Qz Q= : : %
+— | | =
Farallel autput latch po |2 Voo vee
' iz D11 Do ————~— Oz Dz Dn e 5
) == | [ | 5 ﬂ 5
Qiz D11 Do ————— Qs Qe Q1 D10 ._{ Do ._{ Di~D12
| = Shift register T (3)011 EL EL
. ]
Serial Dlé)—‘ 8,012 Output form
data input

GMND

GMND
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MITSUBISHI {DIGITAL ASSP)

M66006P/FP

12-BIT I/O EXPANDER

FUNCTION

The M66006 realizes low power dissipation and high noise
immunity by applying silicon CMOS process.

Because a 12-hit serial-parallel shift register and a 12-bit par-
allel-senal shift register are independently built in this IC | it is
possible to read senal input data while converting parallel
data into serial data.

When CS changes from “H” to “L”, serial output of 12-bit par-
allel data and read of serial data fromthe MCU start. That is,
12-bit parallel data is latched at the falling edge of CS, syn-
chronized with the falling edge of shift clock, and then output
to senal output pin DO as senal data. At the same time, serial
data from the MCU is read to the internal shift register at the
rising edge of shift clock. The shift clock on and after 13th bit
is neglected and pin DO is put in the high impedance state
when the reading operation i1s masked. When CS changes
from “L” to “H”, 12-bit senal data read into pin Dl is output to
parallel output pins from D1 to D12,

Because the output form of parallel output pins is N-channel
open drain output, “H” must be wntten to the pin to set to in-
put mode.

OPERATION TIMING DIAGRAM

DESCRIPTION OF OPERATION

{1YWhen power i1s supplied, pins DO and from D1 to D12 are
in undefined state. When S changes to “L”, those pins are
in high impedance state.

{2)At the falling edge of CS, the status of pins from D1to D12
is loaded to shift register I .

{3) At the falling edge of CLK, data which is loaded as above
{2) 1s output to pin DO as 12-bit senial data in order.

{4) At the rising edge of CLK, 12-hit serial data is written from
Dlto shift register I .

(5)CLK on and after the 13th bit is neglected and writing of
serial data is not possible. Also, DO is put in the high im-
pedance state.

(6) At the rising edge of CS, the data which is written as men-
tioned in {4} is output to pins from D1 to D12

(7)Shift register I loads the data applied externally and the
AND-tie data laiched by the parallel output latch.

{8)When CS rises before CLK reaches the 12th bit, the paral-
lel output latch latches the data which has been written to
shift register I and outputs it to pins from D1 to D12 In
this case, shift registers I and I continues the shift op-
eration and DO outputs serial data until CLK reaches the
12th bit.

{9)Switching of /O mode of pins from D1 to D12 is controlled
by the senal data which is input to pin DI. Pins to which “H”
is written operates as input pins.

g (1) 4
E {4 F
: (4) © f «

DI DOt X D02 X Doz X D04 X Dos X Dos X 007 X Dos X Dos XD010XD011 XDO12)0H i, );:{X)(X)(XX
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MITSUBISHI {DIGITAL ASSP)

M66006P/FP

12-BIT I/O EXPANDER

ABSOLUTE MAXIMUM RATINGS (Ta=-20 ~ 75°C unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage 05 ~470 W
Wl Input voltage 05 ~WoCo+ 05 W
WO Cutput voltage 05 ~WoC+ 05 W
Ik Input protection diode current V<0V 20 mA
WI=WCo 20
[a]ie Output parasitic diode current bita =20 mA
W=VCo 20
IGND GND current GND —48 maA
Tstg Storage temperature —60 ~ 150 "G
RECOMMENDED OPERATIONAL CONDITIONS
Limits )
Symbol Parameter vr i Mo Unit
Voo Supply voltage 2 53 W
Wl Input voltage 0 Voo W
WO Cutput voltage 0 Voo W
Topr Cperating temperature —20 75 °c
ELECTRICAL CHARACTERISTICS (vcc = 2 ~ 6V unless otherwise noted)
Limits
Symbol Parameter Test conditions Ta=25"C Ta=-20~75"C | Unit
Min. Typ. Max. Min. Max.
VTa Positive direction Wo=0 1V, Voo-0 4V 0.35 08 035 08 v
threshold woltage *1 [lo|=20uA ® WCG X WOC | X WO | x Voo
VT MNegative direction Wo=0 1V Vo0 4V 02 065 02 065 v
threshold woltage *1 [lo]=20uA ® VoG X WOG | X WCC | x Voo
WIH “H” input voltage *2 HCC));%'SLYAVCO_O'W ngic g‘ffic W
WIL “L7 input voltage *2 HSE%SLYAVCO_O'W 2%%0 2%%0 W
oL “” outputvoltage g{;g: T;_';\;T‘ loL=3mA 0.4 05| v
1o Maximum output leak W=V WT- Wo=\oo 1.0 100 LA
current Woo=6Y Wo=GND 1.0 —10.0
[ofw Static power dissipation Wi=Woo, GND, Voc=6Y 100 100.0 HA
*1: DI, CLK, T8, §
*2:D1-Di2
SWITCHING CHARACTERISTICS (oo = 5v)
Limits
Symbol Parameter Test conditions Ta=25'C Ta=—20-75"C | Unit
Min. Typ. Max. Min. Max.
frmax Maximum repeat frequency 25 1.9 MHz
tPLZ Qutput “L-Z7, “Z-L" propagation time 300 400 ns
tPzL CLK-DO CL=50pF 300 400 ns
tPLZ Qutput “L-27, “Z-L7 propagation time (Fli\ngtjekg 300 400 ns
tPZL C5-01 to D12 300 400 ns
tPLZ Cutput “L-Z” propagation time S-D0, 01 to D12 300 400 ns
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MITSUBISHI {DIGITAL ASSP)

M66006P/FP

12-BIT I/O EXPANDER

TIMING CONDITIONS (vce = 5v)

Limits
Symbol Parameter Test conditions Ta=25'C Ta=—20~75"C | Unit
Min. Typ. Max. Min. Max.

tuy CLK, TS, 'S pulse width 200 260 ns
Setup time of DI to GLK 100 130

teu Setup time of C3 to CLK 100 130 ns
Setup time of D1 to D12 to C& 100 130
Hold time of DI to GLK 100 130

th Hold time of CS to GLK 100 130 ns
Hold time of D1 to D12 to S 100 130

trec Recovery ime of CS 10’8 100 130 ns

NOTE 2: TEST CIRCUIT

PG

Cf Q

Input Uiee Cutput i

(1iCharactaristics of pulze ganerator (PG) (10% to S0%)

tr=6ins, t=6ns, Ze=5002
AL

[215tatic capacitance CL includes floating capacitance of

Taested davice

2 500 =i
g
Erre

wiring and input capacitance of probe.
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MITSUBISHI {DIGITAL ASSP)

M66006P/FP

12-BIT 'O EXPANDER

TIMING CHARTS

T

CLK N 50% 50%
DO
—_—
T
cs A 50% 50%

b1 ~D12

T

Tw

50% 50%

tPLZ tPZL
—=
_/1 0% I 50%

Tw

50% 50%

50%
tPLE
—==
Do
1~ D12 10%
Dl 50% 50%
tsu | th
CLK *50%
1~ D12 50% 50%
tsu | th
G§ \kso%
Cs
CLK

Wioe

GMD

= WCC

WoL

Wioe

GMND

= WCC

WoL

Wioe

GMND

= WCC

WoL

Yoo

GMND

Yoo

GMD

Wioe

GMND

Wioe

GMD

Wioe

GMND

Wioe

GMND

]|

Wioo

tree

GMND

Voo

GMND
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