LENESAS

M62334P/FP, M62339P/FP

8-bit 4ch I°C BUS D/A Converter with Buffer Amplifiers

Description

The M62334/M62339 is an integrated circuit semiconductor of CMOS structure with 4 channels of built in D/A

converters with output buffer operational amplifiers.

The input is 2-wires serial method is used for the transfer format of digital data to allow connection with a
microcomputer with minimum wiring.

The output buffer operational amplifier employs AB class output circuit with sync and source drive capacity of 1.0 mA

or more, and it operates in the whole voltage range from Vc to ground.

The M62334 and the M62339 differ only in their slave address.

Features

e Digital data transfer format: 1°C BUS serial data method

o Output buffer operational amplifier

It operates in the whole range from V¢ to ground.
e High output current drive capacity: 1.0 mA over

Application

Conversion from digital data to analog control data for home-use and industrial equipment.

Signal gain control or automatic adjustment of display-monitor or CTV.

Block Diagram
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M62334P/FP, M62339P/FP

Pin Arrangement

M62334P/FP
M62339P/FP

BlelElEs

(Top view)

Outline: PRDPO008AA-A (8P4) [P] (not recommend for new design)
PRSPO008DE-C [FP] (recommend)
PRSPO008DA-A (8P2S-A) [FP] (not recommend for new design)

Pin Description

Pin No. Pin Name Function
6 SDA Serial data input terminal
7 SCL Serial clock input terminal
1 Ao1 8-bit resolution D/A converter output terminal
2 Aoz
3 Aos
4 Aos
8 Vce Power supply terminal
5 GND GND terminal
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M62334P/FP, M62339P/FP

Absolute Maximum Ratings

Item Symbol Ratings Unit
Supply voltage Vee -0.3t0 +7.0 \%
Input voltage Vin —0.3t0 Vcc + 0.3 \Y
Output voltage Vo -0.3t0 Vcc + 0.3 \%
Power dissipation Pd 417 (P) / 272 (FP) mw
Operating temperature Topr —20 to +85 °C
Storage temperature Tstg —40 to +125 °C

Electrical Characteristics

(Vcc =45V £10%, GND =0V, Ta =-20 to +85°C unless otherwise noted)

Limits
Item Symbol Min Typ Max Unit Test Conditions
Supply voltage Vee 2.7 5.0 5.5 \%
Supply current Icc 0 1.4 3.0 mA | CLK =500 kHz operation, lao = 0 pA
Data: 6Ah (at maximum current)
0 0.9 2.0 mA | SDA = SCL = GND, lao =0 pA
Output low voltage (sbA) VoL — — 0.4 \Y Isink = 3 mA
Input leak current lik -10 — 10 pA | Vn=0to Vce
Input low voltage Vi 0 — 0.2 Vce \%
Input high voltage ViH 0.8 Vcc — Vece \Y
Buffer amplifier output Vao 0.1 — Vee—-0.1| V lao =+ 100 pA
voltage range 0.2 — Vec—02| V| lao==%500pA
Buffer amplifier output lao -1.0 — 1.0 mA | Upper side saturation voltage = 0.3 V
drive range Lower side saturation voltage = 0.2 V
Differential nonlinearity SoL -1.0 — 1.0 LSB | Vcec =5.12 V (20 mV/LSB)
Nonlinearity S -15 — 1.5 LSB | without load (lao = 0)
Zero code error Szero -2.0 — 2.0 LSB
Full scale error SFuLL -2.0 — 2.0 LSB
Output capacitate load Co — — 0.1 uF
Buffer amplifier output Ro — 5.0 — Q
impedance
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M62334P/FP, M62339P/FP

I2C BUS Line Characteristics

Item Symbol Min. Max. Unit
SCL clock frequency fscL 0 100 kHz
Time the bus must be free before a new transmission can start tsur 4.7 — us
Hold time START condition tHp: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)
Hold time DATA tHD:DAT 0 — us
Set-up time DATA tsu:paT 250 — ns
Rise time of both SDA and SCL lines tr — 1000 ns
Fall time of both SDA and SCL lines 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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M62334P/FP, M62339P/FP

I°C BUS Format

| STA | Slave address

[w]A]

Sub address

| A| DACdata | A |STP|

Note: STA: start condition, A: affirmation bit, W: write (SDA = Low), STP: stop condition

e Slave address

M62334 M62339
First > Last First > Last
1 0 0 1 1 0 0 1 0 0 1 1 1 1
e Sub address
First > Last Channel select data
X X X X X X 1 S0 S1 SO F:hannel Selection
0 0 chl selection
|4 P 0 1 | ch2 selection
Don't care Channel 1 0 ch3 selection
select data -
1 1 ch4 selection
e DAC data
First _ Last
MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
First . Last
MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO DAC output
0 0 0 0 0 0 0 0 Vce /256 x 1
0 0 0 0 0 0 0 1 Vee /256 x 2
0 0 0 0 0 0 1 0 Vee /256 x 3
0 0 0 0 0 0 1 1 Vce /256 x 4
1 1 1 1 1 1 1 0 Vce /256 x 255
1 1 1 1 1 1 1 Vce
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M62334P/FP, M62339P/FP

Timing Chart (Model)

<Start condition to slave address bit>

D/A }

output |
Start condition

<Sub address bit>

NS00 000y

D/A
output

<DAC data bit to stop condition>

o /XXX [

. M

A

D/A /

output

Stop
condition

e Start condition With SCL at High, SDA line goes from High to Low

e Stop condition With SCL at High, SDA line goes from Low to High

(Under normal circumstance, SDA is changed when SCL is Low)
o Acknowledge bit The receiving IC has to pull down SDA line whenever receive slave data.
(The transmitting 1C releases the SDA line just then transmit 8-bit data.)
Digital Data Formats
STA Slave address W | A Sub address 1 A DAC data 1 Al
Sub address 2 A DAC data 2 A Sub address n A DAC data n A | STP
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M62334P/FP, M62339P/FP

Precaution For use

o Supply voltage terminal (V) is also used for D/A converter upper reference voltage setting. If ripple or spike is
input this terminal, accuracy of D/A conversion is down. So, when use this device, please connect capacitor among

V¢ to GND for stable D/A conversion.

e This IC’s output amplifier has an advantage to capacitive load. So it’s no problem at device action when connect
capacitor (0.1 uF Max) among output to GND for every noise eliminate.

o Purchase of Renesas’s I°C components conveys a license under the Philips I°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.

Application Example

Analog output
terminals

Aor Vee .?
+1O uF %5 v

SCL
SDA

MCU

Aocs GND

ﬁ)@@
o
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M62334P/FP, M62339P/FP

Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ.] |
P-DIP8-6.3x8.84-254 | PRDP000BAA-A | 8P4 T
8 5

NOT!I

E)
1. DIMENSIONS "“1" AND "*2"

DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

A Dimension in Millimeters

< ‘ ‘ N b Symeol | Min | Nom | Max

e1 | 7.32|762|7.92

NN D [87]89] 91

) ‘ ‘ . E 615 63645

gl SEATNGPNE ,2: e .

" by ‘ Az | — 33| —
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bs | 14] 15| 18

¢ 0.22]0.27)|0.34

6 0° | — | 15°

e 1229|254|279

L]30o]|—]—
JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-SOP8-4.4x4.85-127 | PRSPO00BDE-C | — \ 01g |

'D
NOTE)

Index mark

He

Terminal cross section
( Ni/Pd/Au plating )

1. DIMENSIONS"™1 IéNom)"AN D™2"
DO

NOT INCLUDI

MOLD FLASH.

2. DIMENSION"3"DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Millimeters

¢ ) Symbel [ "Min [ Nom [ Max

[e] o B @) D |4.65]4.85]5.05

. E |42 | 44| 46

== Az — 185 —
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M62334P/FP, M62339P/FP

JEITA Package Code [ RENESAS Code [  Previous Code

[ MASS[Typ.] |

P-SOP8-4.4x5-1.27 ‘ PRSP0008DA-A ‘ 8P2S-A

| 0079 |

He

_ FEHE

Index mark

by

Detail F

NOTE

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

Dimension in Millimeters

Symbel [ Min | Nom| Max
D | 48] 50 ] 5.2
E [ 42] 44| 46

e

y | —[—]01

L [02]04]06
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Notice

1. Allinformation 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 di by Renesas such as that di: through our website.

2. 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.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of

products and ication You are fully r 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.

5. 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. You 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.

6. Renesas Electronics has used reasonable care in preparing the information included in this 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 errors in or omissions from the information included herein.

7. 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
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use 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 of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine 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 equipment; and medical equipment not specifically

designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life 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.
8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum 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.

9. 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 malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.

please evaluate the safety of the final products or system manufactured by you.

10. 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 all 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.
1

12. 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) "Renesas as used in this means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

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

Because the evaluation of microcomputer software alone is very difficult,

LENESAS
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