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Description

The M62382FP is a semiconductor integrated circuit of 5V CMOS structure with 12-bit 4 channels of built-in
multiplying D/A converters and 8-bit 8 channels of built-in multiplying D/A converters. 8-bit D/A converters, when
used in combination with 12-bit D/A converters, can operate in awider range. Parallel datainput under the 2 modes (A,
B) of channel assignment allows for easier usage.

Features

e Built-in low power 12-bit 4 channels D/A converters

e 8-bit D/A converter with buffer making full swing between Vc and GND.

e 2 modes (A, B) of channel assignment

e Zerolevel function
Built-in function of retaining arbitrary assigned datain 12-bit D/A converter. In normal use, output voltage can be
switched to the voltage corresponding to the formerly assigned data by the setting of Z01, making it possible to
calibrate the data (output voltage value).

Application

High precision measurement equipments such as memory testers, industrial measurement equipments, medical
equipments, standard equipments in general
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M62382FP

Block Diagram
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Pin Arrangement

M62382FP
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M62382FP

Pin Description

Pin No. Pin Name Function

1, 25,51, 75 VrefL (12) 12-bit D/A converter lower reference voltage input terminal

2,24,52,74 DAout (12) 12-bit D/A converter output terminal

3,23,53,73 VrefU (12) 12-bit D/A converter upper reference voltage input terminal

5,9, 17, 21, VrefL (8) 8-bit D/A converter lower reference voltage input terminal

55, 59, 67, 71

6, 10, 16, 20, DAout (8) 8-bit D/A converter output terminal

56, 60, 66, 70

7,11, 15, 19, VrefU (8) 8-bit D/A converter upper reference voltage input terminal

57, 61, 65, 69

27,49 Vee Analog power supply terminal
12, 14, 62, 64, 78 GND Analog GND terminal
a7 Vbb Digital power supply terminal
28, 48, 98 Vss Digital GND terminal
30, 31, 33, 34, A00 to AO8 Address terminal
36, 37, 39, 40, 42
79, 81, 82, 84, 85, 87, D00 to D11 D/A data terminal
89, 91, 92, 94, 95, 97
43 LD D/A LD terminal
46 Z00 Zero level data assignment terminal
45 Z01 Zero level data load terminal
4,8, 13, 18, 22, 29, NC Non-connection

32, 35, 38, 41, 44, 50,

54, 58, 63, 68, 72, 76,

77, 80, 83, 86, 88, 90,
93, 96, 99, 100

Absolute Maximum Ratings

Item Symbol Ratings Unit
Digital supply voltage Vob -0.3t0 +7.0 \%
Analog supply voltage Vee -0.3t0 +7.0 \Y
Digital input voltage VpiN -0.3t0 Vpp +0.3<7.0 \Y
D/A reference voltage Vref -0.3to Vpp +0.3<7.0 \%
D/A output voltage VDAout -0.3toVpp +0.3<7.0 \%
Operating temperature Topr —20 to +85 °C
Storage temperature Tstr —40 to +125 °C
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M62382FP

Electrical Characteristics

<Digital Part>

(Mpop=Vec=5V,Vss=GND (=0V), VrefU =V, VrefL = GND, Ta=—-20 to +85°C, unless otherwise noted.)

Limits
Item Symbol Min Typ Max Unit Conditions
Digital supply current Ibp — — 3.0 mA fuo = 1 MHz, Vpin = Vss, Or Vpp
Input leak current liLk -10 — +10 pA Vpin = Vss to Vpp
Input capacitive load Cin — — 1.2 pF

<Analog Part>

(Vpop=Vee=5V,Vss=GND (=0V), VrefU = Ve, VrefL = GND, Ta=-20 to +85°C, unless otherwise noted.)

Limits
Item Symbol | Min Typ | Max Unit Conditions
Analog supply current lcc — 1.6 6.0 mA D/A output = 1/2 MSB
Reference current for D/A Iref — 0.7 2.0 mA 12-bit D/A | D/A data for maximum
converter (Uto L) current of D/A reference,
— 0.1 0.4 mA 8-bit D/A each circuit current from
VrefU to VrefL
Buffer amplifier output drive loa +1.5 — — mA Upper side saturation voltage = 0.3 V
range Lower side saturation voltage = 0.3 V
Output resistance Ro — 2.2 — kQ 12-hit D/A: R-2R ladder output
— 10 — Q 8-bit D/A: Buffer amplifier output
Differential nonlinearity error SpL -1.5 — +1.5 LSB 12-bit D/A | VrefU =5.0V, VrefL=0.0V
-1.0 — +1.0 8-bit D/A | Ta=25°C
Nonlinearity error SnL -2.0 — +2.0 LSB 12-bit D/A | VrefU =5.0V, VrefL=0.0V
-1.0 — +1.0 8-bit D/A | Ta=25°C
Zero code error Szero -3.0 — +3.0 LSB VrefU=5.0V, VrefL=0.0V
Ta =25°C
Full code error SruLL -3.0 — +3.0 LSB VrefU =5.0V, VrefL=0.0V
Ta=25°C
Temperature coefficient of ANL/t — — 0.05 LSB/°C | VrefU=5.0V, VrefL=0.0V
nonlinearity error SnL 12-bit o/a/ 60°C (Ta = 25 to 85°C)
Cross talk between the CT — 75 — dB 12-bit D/A | Vin =-10 dBm
channels — 65 — 8-bit D/A | f=100 Hz to 1 kHz
Power supply rejection ratio PSRR — 65 — dB 12-bit D/A | Vcein = Vee — 10 dBm
— 55 — 8-bit D/A | f=100 Hz to 1 kHz
Temperature coefficient of TCo — 20 — ppm/°C
D/A output
Settling time of 12-bit D/A tstpa — 1.4 — us Without load (loa = 0 mA)
Settling time of 8-bit D/A tstoa — 70 — us Until output takes 1/2 LSB of the final
value
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M62382FP

Recommended Operating Condition

(Ta= 2510 75°C)

Limits
Item Symbol Min Typ Max Unit Conditions
Analog power supply voltage | Vcc 45 5.0 5.5 \%
Digital power supply voltage | Vpp 45 5.0 55 \%
H side D/A reference voltage | VrefH Vce - 0.5 — Vee \%
L side D/A reference voltage | VrefL GND — 0.5 \%
H level digital input voltage Viu 2 — Vbb \%
L level digital input voltage Vi GND — 0.8 \%
D/A data set up time toocH 10 — — ns Driving 12-bit and 8-bit D/A
converters at same time
Address data set up time tabcH 150 — — ns Driving 12-bit and 8-bit D/A
converters at same time
D/A data hold time tbcHp tion + 35 — — ns Driving 12-bit and 8-bit D/A
converters at same time
Address data hold time tacHD tipn + 10 — — ns Driving 12-bit and 8-bit D/A
converters at same time
Load signal H level hold time | tipn 100 — — ns Driving 12-bit and 8-bit D/A
converters at same time
Z00 signal H level hold time | tzsu 15 — — ns
Timing Chart
tooeh fochp
D/A data
(12-bit: DOO to D11) Do D1 D2
y D/A data (DO) y D1 yD2
tancH tacHp
Address data
(9-bit: AQO to A08) AD al A2 ><
YAddress data (AO) YA1 YA2
. tLoH
Load signal (LD) 7 7ﬂK 7

DAout (12DA) n
(CHn 12-bit DAout)

DAout (8DA) m
(CHm 8-bit DAout)

tsToa

DAout (Old data) Y

DAout (DO data)

DAout (D2)

T
~~

L

tstpa

DAout (Old data)

e —

DAout (D1 data)
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M62382FP

Zero Level Setting (input/output): 200, Z01

Data for D/A converter
(D00 to D11: 12-bit data)

Zero level setting signal (Z00)

Data sampling when signal rises,
data retained when signal falls.

Zero level load signal (Z01)

D/A output zero level at signal rise,
D/A output recovered at signal fall.

DAout (12DA)

12-bit DAC output (12-bit DAout)

‘ tooch

tocHp

Zero level output value is set by 12-bit data.

N

Y Data for zero level setting
tzsn

Set data to be memorized

Zero level output and normal mode output can be swiched with each other.

Back to original output value

after recovery.

[

tstoa

L

tstoa

DAout (normal output)

[

——

L

DAout (zero level output)

[ DAout
*(normal output)

Digital Format

1. Channel Select Setting (A01, A02)

2. Channel Assign Mode Setting (A02)

Setting Select A01 AQ0 Channel Assign Mode Setting A02
CH1 select 0 0 A channel assign mode 0
CH2 select 0 1 B channel assign mode 1
CH3 select 1 0
CH4 select 1 1
3. 8-bit D/A Converter Select Setting (A03) 4. DIA Converter Select Setting (A04)

8-bit D/A Converter Select Setting A03 D/A Converter Select Setting A04
D/A select for offset 0 12-bit D/A converter select 0
D/A select for gain 1 8-bit D/A converter select 1

5. Channel Select Setting B (A05, A06, A07, A08)

Setting Select AQ05 AO06 AQ7 A08
CH1 select 1 0 0 0
CH2 select 0 1 0 0
CH3 select 0 0 1 0
CH4 select 0 0 0 1
12-bit D/A
D00 | D01 | D02 | DO3 | D04 | DO5 | DO6 | DO7 | DO8 | D09 | D10 | D11 D/A Output
0 0 0 0 0 0 0 0 0 0 0 0 VrefL12
1 0 0 0 0 0 0 0 0 0 0 0 (VrefUl2 — VrefL12) / 4096 x 1
0 1 0 0 0 0 0 0 0 0 0 0 (VrefU12 — VreflL12) / 4096 x 2
1 1 0 0 0 0 0 0 0 0 0 0 (VrefU12 — VreflL12) / 4096 x 3
0 0 1 1 1 1 1 1 1 1 1 1 (VrefU12 — VrefL12) / 4096 x 4092
1 0 1 1 1 1 1 1 1 1 1 1 (VrefU12 — VrefL12) / 4096 x 4093
0 1 1 1 1 1 1 1 1 1 1 1 (VrefU12 — VrefL12) / 4096 x 4094
1 1 1 1 1 1 1 1 1 1 1 1 (Vreful2 — VrefL12) / 4096 x 4095
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M62382FP

8-bit D/IA

Doo | Do1 | D02 | D03 | Do4 | Dos | Do6 | Do7 | Dos | Dog | D10 | D11 D/A Output
ol o] o] o] o] o] o] o] —1]—=1]=71="7"vrefs
1 ol ool ofl o] o] o] —1]—=1=1=/1(vrefus-vrefl8)/256x1
o | 1] o] o] o] o] o] o] —=]—=1]=1]=/(refus-vrefLg)/256x 2
1 1 ol ool o] o] o] —=1]—=1=1=1(vrefus—vrefL8) /256 x 3
o | o] 1 1 1 1 1 1 | — | — | — | — | (vrefus — vrefL8) / 256 x 252
1] 0| 1 1 1 1 1 1 | — | — | = | — [ (vrefus — vrefL8) / 256 x 253
0o | 1 1 1 1 1 1 1 | — | — | — | — [ (vrefus — vrefL8) / 256 x 254
1 1 1 1 1 1 1 1 | — | — | — | — | (vrefus — vrefL8) / 256 x 255

8-bit D/A Converter for Reference Voltage Power Supply

Note:

VrefU

8-bit DAC

8-bit DAC

12-bit DAC

Arbitrary voltage can be set without the connection to power supply by connecting the output
terminal of 8-bit D/A converter with upper reference voltage and lower reference voltage of 12-bit

D/A converter.

Ultra High Precision D/A Converter

Note:

VrefU

8-bit DAC

12-bit DAC

By connecting the output terminal of 8-bit D/A converter with the upper reference voltage of 12-bit
D/A converter, D/A converter equivalent to 20-bit is configurated to have higher precision
configuration. If more minute output variation is needed, 8-bit D/A converter can be utilized for

compensation like this.
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Application Circuit
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Caution

ThisIC has four different kinds of terminals, which are to be applied by constant voltage when used. (Vcc, Vpp, VrefU,
Vrefl)

D/A converter precision may be worsened when ripple voltage or spike is duplicated on these four terminals.

So please be sure to put capacitor between each terminal and GND for stabilized D/A converter operation.
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Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP100-14x14-050 | PLQPO100KB-A | 100P6Q-A / FP-100U / FP-100UV | 069 |
Hp
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1. DIMENSIONS "“1" AND "2"

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

N ES Dimension in Millimeters
: 3| © Symeel T Min | Nom| Max
D [13.9]14.0] 141
E [13.9]14.0] 141
Terminal cross section AZ [ 1.4 JE—
Q Fo | 15.8] 16.0 | 16.2
100 % He | 15.8] 16.0 | 16.2
Al — | — 1|17
LS LR LELLELELEAL: o e
B Index mark bp 0.15] 0.20 | 0.25
— F by | — 018 —
( Cc 10.09]0.145] 0.20

[l T\ <& Cq 0.125
NOnAMAARAAAAAAARAAARAARARTAN, < [”:“ o‘ ) 2 o — | &
R e |— 05| —
© aly] Sy — e jj x | — | —]0.08
L y — 0.08
Detail . ?E) — ::g —
L |0.35] 0.5 ]0.65
L | —[]10] —
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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, ogerating 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 reproduced or duplicated, in any form, in whole or in part, without prior written approval 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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