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OStructure Silicon Monolithic Integrated Circuit

<OProduct Name 10bit 10channels - D/A converter  (with output buffer)

OModel Name BU2505FV

<OApplication Adjustment/control of industrial or home-use electric equipment, such as DVD, CD-R, CD-R/W,
and DVC.

OFeatures # The BU2505FV is an integrated semiconductor of CMOS structure with 10 channels of built — in

high quality 10 bit D/A converters with output buffer operational amplifiers of Rail to Rail output type

# Digital input corresponds to TTL level input.

#Data is inputted by 14 bit 3-wire serial data + reset signal.
[Address 4 bit + Data 10 bit]

# It is able to cascading serial use with “Do” terminal.

# Highly stable output buffer operational amplifier allow operation in the all voltage

range from power supply to ground.
# Adopting compact package of 0.65mm pitch 20 pin.

<O Absolute Maximum Rating . (Ta=257C)

Parameter Symbol Ratings Unit
Supply voltage VCC -0.3~6.0 \Y
Upper reference voltage VDD -0.3~6.0 A%
of D/A converter

Input voltage VIN -0.3~6.0 \Y%
Output voltage VOUT -0.3~6.0 \
Storage temperature Tstg -55~125 °c
Power dissipation Pd 400 # mW

# Operating at higher than Ta=25C, 4mW shall be reduced per 1C.

* 70mmx70mm, thickness1.6mm, less than 3% share of copper foil when implementing glass epoxy board.
*This product is not designed for protection against radioactive rays.

<Power supply operating voltage range . (Ta=25TC)

Parameter Symbol Ratings Unit
Supply voltage VCC 4.5~5.5 \
Operating temperature Topr -30~85 T

ODirections

* Described values and data are typical values on design, therefore the values are not guaranteed.

+ The application circuit example is supposed to be recommended, however, verify properties sufficiently if this IC is used. When using it by changing extemal part
constant, take enough margin in consideration of dispersion in extemal part and our LSl including DC and AC characteristic.

* Absolute maximum rating
We are careful enough for quality control about this IC. So, there is no problem under normal operation, excluding that it exceeds the absolute maximum ratings.
However, this IC might be destroyed when the absolute maximum rating such as impressed voltages (Vec, VM) or the operating temperature range (Topr) is exceeded,
and whether the destruction is short circuit mode or open circuit mode cannot be specified. Please take into consideration the physical countermeasures for safety, such
as fusing, if a particular mode that exceeds the absolute maximum rating is assumed.

* GND line
The ground line is where he lowest potential and transient voltage are connected to the IC.

+ Thermal design
Take enough margins taking power dissipation under actual usage into account.

+ Short circuit mode between terminals and wrong mounting
Do not mount the IC in the wrong direction and be careful about the reverse connection of the power connector. Moreover, this IC might be destroyed when the dust
short the terminals between them or GND.

+ Radiation
Strong electromagnetic radiation can cause operation failures.

+ Added some ripple and noise to power supply terminals, this IC can’t keep the accuracy of the D/A converter.
Therefore, it is recommended that extemal bypass capacitor should set as close as possible to the terminals between VDD and GND in order to stabilizes the D/A
converter.

* The capacitor between output and GND recommend to set under 100pF including parasitic capacitor in order to reduces jitter and noise from layout of the output line.

* LSB-first or MSB-first decoding are selected by REVERSE terminal. Therefore, REVERSE terminal should be set as “open” or “VDD short” at LSB-first mode,
“GND short”” at MSB-first mode.
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OElectrical Characteristics (VCC=5V,VrefH=5V,VrefL=0V,Ta=25°C, unless otherwise noted)
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Parameter Symbol Limits Unit Test conditions
MIN. | TYP. [ MAX.
<<Digital part>>
Circuit current ICC - 0.85 2.8 mA CLK=10MHz operation, VCC=5V, IAO=0pA
Input leak current LK -5 - 5 HA VIN=0~VCC
Input low voltage VIL - - 0.8 v
Input high voltage VIH 2.0 - - \Y
Output low voltage VOL 0 - 0.4 \Y I0L=2.5mA
Output high voltage VOH 4.6 - 5 \% IOH=-2.5mA
<< Analog part >>
o VrefH =5V, ViefL=0V
Current dissipation IrefH - 45 75 mA Data condition:Maxirmumn Current
D/A converter upper .
VrefH 3.0 - 5 v Reference voltage can not always be set to any value in
reference voltage range this range, because it is restricted to the buffer amplifier
D/A converter lower VrefL, 0 _ 1.5 v output voltage range
reference voltage range
Buffer amplifier output VO 0.1 - 4.9 v 10=+100pA
driver voltage range 0.2 - 4.75 [0=t1.0mA
Buffer amplifier output 0 2 ) ) mA Upper saturation voltage=0.35V
voltage range i Lower saturation voltage=0.23V
Differential nonlinearity error SDL -1.0 - 1.0 LSB ViefH=4.796V
Accurac Nonlinearity error SL -3.5 - 3.5 ViefL=0.7V
Y [ Zero code emror SZERO | 25 ; 25 VCC=5.5V (4mV/LSB)
Full scale emror SFULL | 25 - 25 MV | Withoutload (10=+0mA)
Buffer amplifier output impedance RO - 5 15 Q
Pull-up VO-cell intemnal R value Rup 12.5 25 375 kQ Vin:0V (Resistance value alters by the applied voltage.)
<)T1ming characteristic (VCC=5V,VrefH=5V,VreflL=0V,Ta=25°C, unless otherwise noted)
P Symbol Limits Unit Test conditions
Y MIN. | TYP. | MAX. The threshold voltage is 80%=20% of VCC
Reset “L” pulse width tRTL 50 - -
Clock “L” pulse width tCKL 50 - -
Clock “H” pulse width tCKH 50 - -
Clock rise time ter 50
Clock fall time tcf ) i
Data set up time tDCH 20 - - nS
Data hold time tCHD 40 - -
LD set up time tCHL 50 - -
LD hold time tLDC 50 - -
LD “H” pulse duration tLDH 50 - -
Data output delay time tDO - - 90 CL=100pF
L CL=1000pF VO:0.5V&4.5V
DA output setting time (LDD - ! 2 MS | The time unil the becomes the final value of 1/2 LSB.
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RAOHM 34

<Command transmission
O DIGITAL DATA FORMAT [Reverse=open or VCC short setting. (data LSBfirst)]

last flst D3 D2 D1 DO DAC selection
p13 | p1z [ pu | ow| pe [ ps [ o7 [ os [ ps[ps]os]p2] i no 0 0 0 0 Don’t%
k———————  DAC DATA BIT CH SELECT DATA BIT —) 0 0 0 1 AOT selection
0 0 1 0 AQ2 selection
O TIMING CHART(MODEL) 0 0 1 1 AO3 selection
LSB \SB 0 1 0 0 AO4 selection
1 X0 X DX D2 X D3 X - XDuXDizXpX o | 1 0 1 AOS selection
a 4 Lf LA LF L o T 1 : 1 AO7 seloction
D | 1 0 0 0 AOS selection
D-A X: 1 0 0 1 AO9 selection
output 1 0 1 0 AOI10 selection
1 0 1 1 Don’t Care
1 1 0 0 Don’t Care
1 1 0 1 Don’t Care
1 1 1 0 Don’t Care
1 1 1 1 Don’t Care
D13 D12 | DI11 | D10 D9 D8 D7 D6 D5 D4 D/A output (VrefH=VDD, Vrefl =VSS)
0 0 0 0 0 0 0 0 0 0 VrefL
0 0 0 0 0 0 0 0 0 1 (VrefH-VrefL)/ 1024x1+VrefL
0 0 0 0 0 0 0 0 1 0 (VrefH-VrefL)/1024x2+VrefL.
0 0 0 0 0 0 0 0 1 1 (ViefH-VrefL)/1024x3+VrefL
1 1 1 1 1 1 1 1 1 0 (VrefH-Vrefl)/1024x1022+VrefLL
1 1 1 1 1 1 1 1 1 1 (VrefH-VrefLy 1024x1023+VrefL
O DIGITAL DATAFORMAT [Reverse=L setting. (data : MSBfirst)]
S Firs
&' 185" D3 ] D2 | DI | DO DAC scloction
D4 [ s [ o6 ] o7 [ D8] oo [pwo]pn]piz] o3| w [ o2] o[ oo 0 0 0 0 Don't Care
DAC DATA BIT CH SELECT DATA BIT —) 0 0 0 1 AO1 selection
0 0 1 0 AO2 selection
O TIMING CHART(MODEL) 0 0 1 ] A3 seloction
LSB MSB 0 1 0 0 AO4 selection
oI (Do X DX D2 X D3 X~ XDIXD1ZXDBX 0 1 0 I AOS selection
CLK f f I f f | ...... f f f 0 1 1 0 AOG selection
0 | 1 1 AO7 selection
b L 1 0 0 0 AO8 selection
D-A :
output X: 1 0 0 1 AQO9 selection
1 0 1 0 AOIOselection
1 0 1 1 Don’t Care
1 1 0 0 Don’t Care
1 1 0 1 Don’t Care
1 1 1 0 Don’t Care
1 1 1 1 Don’t Care
D13 D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D/A output (VrefH=VDD, Vrefl =VSS)
0 0 0 0 0 0 0 0 0 0 VrefL
1 0 0 0 0 0 0 0 0 0 (VrefH-VrefL)/ 1024x1+VrefL
0 1 0 0 0 0 0 0 0 0 (VrefH-VrefL) 1024x2+VrefL
1 1 0 0 0 0 0 0 0 0 (VrefH-VrefL)/1024x3+VrefL
0 1 1 1 1 1 1 1 1 1 (VrefH-VrefLy 1024x1022+ViefL
1 1 1 1 1 1 1 1 1 1 (VrefH-VrefL)/1024x1023+VrefL
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< Explanation Of Terminals / Block Diagram
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I\P;: Symbol Function -
1 VSS D/A converter lower reference voltage input terminal E] g g
2 AO3 10bit D/A converter output terminal (CH3)

3 A0 10bit D/A converter output terminal (CH4) <Hs ..I ) .. >—{-]3
4 AOS5 10bit D/A converter output terminal (CHS5) 2 ; *
5 Reverse ;tAlSsBlfwened about the data designation 10bit LSB and 4 < kel D > EI 5
6 Reset The analog output of all channels is fixed for “L”.
7 | AO6 10bit D/A converter output terminal (CH6) ’ .. H>s
8 AO7 10bit D/A converter output terminal (CH7) Z ©
9 AO8 10bit D/A converter output terminal (CH8) = I =
10 | vDD D/A converter upper reference voltage input terminal 2t El &
11 VCC Power supply terminal T2 °
12| AO9 10bit D/A converter output terminal (CH9) TEC B
13 [ AOI0 10bit D/A converter output terminal (CH10) P &
14 DO Terminal to output LSB data of 14-bit shift register o

‘When H-level signal is input to this terminal, N } ZI =
15 LD the value stored in 14-bit shift register is loaded

in decoder and D/A converter output register 4 ) N E\ 3
16 | ck Shift clock input terminal. Input signal at DI pin is - A N

input to 14-bit shift register at rise of shift clock pulse e PR EIE -
17 [ DI Serial data input terminal to input 14-bit long serial data 2 S Hegen E| 2
18 | AO1 10bit D/A converter output terminal (CH1) - 25 N
19 [ A02 10bit D/A converter output terminal (CH2) ggg BEE
20 | GND GND terminal s z

# Please refer to directions also when using it. /_\

External Dimensions
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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Contact us

Attached-1

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available,

please contact your nearest sales office.

Please contact our sales offices for details ;

U.S.A/ San Diego TEL : +1(858)625-3630 FAX : +1(858)625-3670
Atlanta TEL : +1(770)754-5972 FAX : +1(770)754-0691
Dallas TEL : +1(972)312-8818 FAX : +1(972)312-0330
Germany / Dusseldorf TEL : +49(2154)9210 FAX : +49(2154)921400
United Kingdom / London  TEL : +44(1)908-282-666  FAX : +44(1)908-282-528
France / Paris TEL : +33(0)1 56 97 30 60 FAX:+33(0) 1 56 97 30 80
China / Hong Kong TEL : +852(2)740-6262 FAX : +852(2)375-8971
Shanghai TEL : +86(21)6279-2727  FAX : +86(21)6247-2066
Dilian TEL : +86(411)8230-8549 FAX : +86(411)8230-8537
Beijing TEL : +86(10)8525-2483  FAX : +86(10)8525-2489
Taiwan / Taipei TEL : +866(2)2500-6956  FAX : +866(2)2503-2869
Korea / Seoul TEL : +82(2)8182-700 FAX : +82(2)8182-715
Singapore TEL : +65-6332-2322 FAX : +65-6332-5662
Malaysia / Kuala Lumpur  TEL : +60(3)7958-8355 FAX : +60(3)7958-8377
Philippines / Manila TEL : +63(2)807-6872 FAX : +63(2)809-1422
Thailand / Bangkok TEL : +66(2)254-4890 FAX : +66(2)256-6334

Japan /
(Internal Sales)

Tokyo
Yokohama
Nagoya

Kyoto

2-1-1, Yaesu, Chuo-ku, Tokyo 104-0082
TEL : +81(3)5203-0321 FAX : +81(3)5203-0300

2-4-8, Shin Yokohama, Kohoku-ku, Yokohama, Kanagawa 222-8575
TEL : +81(45)476-2131 FAX : +81(45)476-2128

Dainagayo Building 9F 3-28-12, Meieki, Nakamura-ku, Nagoya,Aichi 450-0002
TEL : +81(52)581-8521  FAX : +81(52)561-2173

579-32 Higashi Shiokouji-cho, Karasuma Nishi-iru, Shiokoujidori, Shimogyo-ku,
Kyoto 600-8216

TEL : +81(75)311-2121  FAX : +81(75)314-6559

(Contact address for overseas customers in Japan)

Yokohama

TEL : +81(45)476-9270  FAX : +81(045)476-9271

As of 18th. April 2005
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