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Description

The M62320P/FP isa CMOS 8-bit I/O expander, which has serial to parallel and parallel to serial data converting

functions.

It can communicate with a microcontroller via few wiring thanks to the adoption of the two-line 1°C BUS,

Parallel data /O terminal can be set to input or output mode alternatively in individual bits.

Maximum 8 I Cs can be connected to a bus by using three chip-select pins, so that it is possible to handle up to 64 bits

data.

Features

e Simpletwo-line (SCL and SDA) communication with a microcontroller.

e 8-bit data conversion between serial and parallel by I°C BUS.

e Built-in power-on reset.

Application

I/O port expansion for a microcontroller.

Data conversion between serial and parallel in microcontroller peripherals.

Block Diagram
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M62320P/FP

Pin Arrangement

M62320P/FP
so [1] 16] Cs0
scL [2] 15] cs1
SDA [3] 14] cs2
Do [4 13] Voo
D1 [5 12] D7
D2 [6] 11] D6
D3 [7] 10] D5
GND [8] (9] D4
(Top view)

Outline: PRDPO016AA-A (16P4)
PRSPO016DE-A (16P2N-A)

Pin Description

Pin No. Pin Name I/O Function

2 SCL Input Serial clock input
3 SDA Input/Output Serial data input/output
1 SO Output Serial data output
16 CS0 Input Chip select data input
15 Cs1
14 CS2
4 DO Input/Output Parallel data input/output
5 D1
6 D2
7 D3
9 D4
10 D5
11 D6
12 D7
13 Voo — Power supply
8 GND — GND
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M62320P/FP

Absolute Maximum Ratings

Iltem Symbol Ratings Unit Conditions

Supply voltage Vbb -0.3t0 +7.0 \%

Input voltage V) -0.3to Vpp + 0.3 \%

Output voltage Vo -0.3t0 Vpp + 0.3 \%

Output current "Low" lon —5to0 mA DO to D7

Output current "High" loL 0to 30 mA DO to D7

Power dissipation Pd 1220 (P) / 980 (FP) mw Ta=25°C
Operating temperature Topr —20 to +85 °C

Storage temperature Tstg —40 to +125 °C

Recommended Operating Conditions

VDD =3Vto55V
Viy=0.7Vpp to Vpp
Vi.=0t00.2Vpp

e Supply voltage:
¢ |nput high voltage:
e Input low voltage:

Electrical Characteristics

(Voo =5V £ 10%, GND =0V, Ta=-20to +85°C, unless otherwise noted)

Limits
Item Symbol Min Typ Max Unit Conditions
Circuit current Ibp — 0.05 0.5 mA Vi1 = Vop, ViL = GND,
fscL = 400 kHz
— 0.1 1.0 pA Vin = Vpp, ViL = GND,
fscL = stop
Input leak current lik -10 — 10 JIVAN
Output low voltage (spba) | VoL — — 0.4 \Y Isink = 3 mA
Input high voltage ViH 0.7 Vb — — \%
Input low voltage Vi — — 0.2 Vpp \%
Output high voltage Von Vpp — 0.4 — Vop Y, lon=—1mA,Vpp =5V
(DO to D7) Vpp — 0.4 — Vop lon = =500 pA, Vpp =3V
Output low voltage VoL 0 — 0.4 \% loo=5mA,Vpp=5V
(DO to D7) 0 — 0.4 loo=2.5mA, Vpp =3V
Output current "Low" loL 5 10 — mA VoL =0.4V,Vpp =5V
(DO to D7) 25 5 — VoL=0.4V,Vpp =3V
15 25 — VoL=1.0V,Vpp=5V
5 10 — VoL=1.0V,Vpp =3V
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M62320P/FP

I2C BUS Characteristics

Limits

Iltem Symbol Min Max Unit
SCL clock frequency fscL 0 100 kHz
Free time: the bus must be free before a new transmission can start teur 4.7 — us
Hold time START Condition tHD:sTA 4.0 — us
After this period, the first clock pulse is generated.
Low period of the clock tLow 4.7 — us
High period of the clock tHiGH 4.0 — us
Set-up time for START condition tsu:sTa 4.7 — us
Only relevant for a repeated START condition
Data Hold time thp:DAT 0 — us
Data Set-up time tsu:pAT 250 — ns
Rise time of SDA and SCL signals tr — 1000 ns
Fall time of SDA and SCL signals te — 300 ns
Set-up time for STOP condition tsu:sto 4.0 — us

Note: Transmitter must internally provide at least a hold time to bridge the undefined region (300 ns max) of the falling

edge of SCL.

Timing Chart

tsu:DAT
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M62320P/FP

Functional Blocks

I’C BUS Interface

The I°C BUS interface recognizes start/stop conditions, a slave address and a write/read mode selection by receiving
SDA, SCL, CS0, CS1 and CS2 signals and then the latch pulses, dedicated to each data latch are generated.

Data Latch

ThisIC has 3 types of data latch: the I/O setting data latch, the input data latch and the output data latch and each latch
is controlled by the 1°C BUS interface.

e |/O setting datalatch
These |atches set input- or output-state of each parallel dataterminals (DO to D7). They are set at the next byte after
receiving the slave address byte in the write mode from the master. In case thislatchis set to high, the datais
transferred from the 1°C BUS interface to the parallel dataterminals. In the opposite transmission: from the parallel
data terminals to the 1°C BUS, it is set to low.

e OQutput data latch
In the write mode, the data from the I°C BUS to the parallel data terminalsis latched. When the master transmits
output data after a setting in write mode, the output data istaken into the latches.

¢ |nput datalatch
In the read mode, the data of parallel dataterminalsislatched in the input data latches. The input datais taken into
the latches from the parallel data terminals on every 8th negative edge of SCL clock. The latched datais output to
the master through the sift resistor. On the output terminal assigned by the I/O setting latch, the input data latch
takes the state of the output terminal.

Parallel Input/Output Port

In case I/O setting latch is set to low (the input mode), each parallel terminal becomes hi-impedance and is able to
accept an input. In another case 1/0 setting latch is set to high (output mode), each parallel terminal output a data
according to the state of the output data latch.

Power on Reset
When power isturned on, each latch is reset and then the parallel data 1/O terminals become hi-impedance (input mode).
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M62320P/FP

Digital Data Format

1. Write mode: 1°C BUS data input to parallel data output
First Last
| S | Slave address | W | A | 1/0O setting | A | 8-bit data |L| 8-bit data | A | ..... | A | P |

2. Read mode: Parallel datainput to 1°C BUS data output
First Last

| S| Slaveaddress | W | A | 8-bitdata | A | 8-bitdata | A | 8bitdata |A| ... 8-bitdata | A | P |

Transmission from Master (MCU etc.) to Slave (M62320)

Transmission from Slave (M62320) to Master (MCU etc.)

e S Start condition
While SCL level ishigh, SDA linelevel should be changed from high to low.

e Slave address

First » Last Chip select data
MSB LSB MSB LSB
0 1 1 1 A2 A1 A0 A2 Al AO CS2 Cs1 CSO
0 0 0 L L L

Note: Lower three bits (A0, Al, A2) are a programmable 0 0 1 L L
address. This IC is accessed only when the lower 3 0 1 0 L H L
bits data of slave address coincide with the data of : : : : : :
CSO0 to CS2. (refer to the right table) 1 1 1 H H H

Note: L = Low, H = High
e W: Write (SDA = Low), R: Read (SDA = High)

e A: Acknowledge bit

e |/O setting data (1/0O setting of parallel data /O terminals.)

First , Last
MSB LSB

P7 | P6 | P5 | P4 | P3 | P2 | P1 | PO

Note: DATA INPUT from parallel data terminals = Low
DATA OUTPUT to parallel data terminals = High
Each bit data corresponds to the I/O state of the parallel data terminals.

e 8-bit data
First . Last
MSB LSB

D7 D6 D5 D4 D3 D2 D1 DO

e P: Stop condition
While SCL level is high, SDA level should be changed from low to high.
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M62320P/FP

Functional Description

All parallel data /O terminals are set to the input-state after power-on. In case any terminals need to be set to the
output state, the corresponding terminal s should be set during the write mode. This setting is hold until a next setting.

In the write mode, 8 bits data can be transmitted from the 1°C BUS interface to the parallel ports continually after the
slave address and 1/O setting.

In the read mode, 8 bits data can be transmitted from the parallel ports to the I1°C BUS interface continually after the
slave address setting.

In the case of a changing between the write-and read-mode, the data must be transmitted again from the starting
condition.

e Inacaseof adataconversion from seria to parallel.

I:] Transmission from a master (MCU etc.)
l:l Transmission from a slave (M62320)

Start Stop
dit di t
condttion Slave address 1/O setting byte DATA DATA condiion

e e R e ;@

\‘ \1 Data output \1 Data output
Do ) 0 W=

D7

SDA

SCL

e Inacaseof adataconversion from paralle to serial.
All 1/0O setting resistors are set to low (input) in the write mode, before a parallel dataisread. (All 1/O setting
resistors are set to the input mode after power-on).

:] Transmission from a master (MCU etc.)
|:| Transmission from a slave (M62320)

Start

condition
Slave address 1/0 setting byte

SDA

SCL

DO to D7

output Hi-Z

Start Stop
condition o ve address DATA DATA DATA Cond't'on

et o | | oo X\ o X o \J

(example)-=========-=-=-=--

Data latch Data latch Data latch
DOtoD7 T B
output Hi-Z e —
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M62320P/FP

e Incasethel/O setting is different between each terminals.
An example: the parallel port terminals of DO to D3 and D4 to D7 are assigned as output and input terminals,

respectively.

Start
condition

Slave address

1/0 setting

DATA

Stop

DATA condition

- 8 A
o [ U U =

Slave address

DATA

‘t/(_l\_ruuuuuu‘if-f\-fuuuuuuu\-ﬂ_;@

T =23 =5 e 7
DO to D3
D4top7 ~~ T CtcttttTCTT— ——+F1v9971 _ VV -—_— V1T --————YVN /T
(instance) ... _____.___ Dix X D2x X Dax X oo
Data latch Data latch Data latch
D4 to D7 Hi-z
output =

e Write mode
Theterminal assigned as an output provides the data written in the output data latch.

After power-on, all terminals are reset to the input-state. Then an initial datalow of the output latch are outp
the 1/O setting has been done. Finally the assigned output are provided after the 8-bit data transmission.

ut after

The terminal assigned as an input keeps the input condition (high-impedance) regardless of 8-bit data setting.

e Read mode

The input datais taken into the input latch on every 8th negative-going edge of the SCL clock through the terminal

assigned as an input, and then the latched datais output viathe SDA line.
The data of the output assigned terminal is aso handled in the same procedures as above.
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M62320P/FP

Typical Application

Vbb

DO

D1

:4
:5
—>(14) cs2 p2 {(6)«—>
Chip select data 1 —(15) cs1 0
@6 oS0 Parallel input/
D4 @ output terminal
D5 @4—»
D6 @4—»
7;-7 % ()
" % scL D7 (129>
(3 spA SO @—» Serial data output

GND

;

Precaution for Use

e Purchase of Renesas's I°C components conveys a license under the Philips 1°C Patent Rights to use these
components an 1°C system, provided that the system conforms to 1°C Standard Specification as defined by Philips.
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M62320P/FP

Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-DIP16-6.3x19-2.54 | PRDP0016AA-A | 16P4 | 109 |

ML =
O K s
DT I LT LI 0 —_—

NOTE)
1. DIMENSIONS "1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
Y 2. DIMENSION "3" DOES NOT
b INCLUDE TRIM OFFSET.

Dimension in Millimeters

< < Symbol [“Min | Nom | Max
eq 732 | 762 | 7.92

| D | 188 19.0 | 19.2

z E 6.15 | 6.3 | 6.45

- A — 4.5
A1 0.51 —

Az — | 33 —

3, b, | 04 | 05 | 0.6

SEATING PLANE bz 0.9 1.0 1.3

b3 14 | 15 1.8

c 022 | 0.27 | 0.34
[ 0° 15°
e 229 | 254 | 279
L 3.0 —

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-SOP16-5.3x10.1-127 | PRSPOO16DE-A | 16P2N-A | o2 |
16 9
(r N 1™

He

NOTES
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "3" DOES NOT
INCLUDE TRIM OFFSET.

@ |
Ba88080]

2 " P -
D Dimension in Millimeters

Symbel [ Min | Nom| Max

D [10.0]10.1[10.2

E [ 52|53 |54

) - A | — 18] —
A1 0 |01 ]02

0 Al — 2.1

Lo Detail F b, [0.35] 04 | 05

c |10.18] 0.2 | 0.25

He [ 75 | 7.8 | 841

e 1112]1.27 ] 1.42
y | — 0.1
L |04]06]038
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Notes:
1.

1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, 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 products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

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