ROHIM Technical Note

SEMICONDUCTOR

|
AlIE Adaptive Image Enhancer Series 'l Pb ,@“

Video Encoders _.frec RoHS
built-in Image Correction

BU6520KV,BU6521KV N 60ECTO3

@Description
BU6520KV, BU6521KV are video encoders with built-in AIE image correcting function. Also,
correcting function of the fog reduction, too.
Fog Reduction, the brightness correction, the backlight correction and the chroma emphasi

input image of the camera.
* AIE and Fog Reduction function are image processing technology by ROHM’s hardware.

KV has the image

improve the visibility of the

@Features

1) Format of video output is compatible with NTSC/PAL composite video f
Built-in DAC with direct 75Q drive capability.

2) Built-in Fog Reduction function™, dynamic range correction, edge

3) Input/output data format is compatible with ITU-R BT.656 and

4) Compatible with NTSC (27MHz, 28.63636MHz and 19.0699

PAL(27MHz, 28.375MHz, 35.46895MHz and 18.9375MH

5) Registers can be set up with a 2-line serial interface. ¢
6) Registers can be automatically set up by reading fro EEPROM, esetting or changing mode.
*1  As for the Fog Reduction feature, it loads only BU6521KV. ’ l

g filter and filter.
:2 with synchr signal.

*2 NTSC 19,06993 MHz and PAL 18,9375 MHz support only

@Applications
Security camera, camera for automotive, drivi

@Line up matrix

Power Soppl Output Temperature
Part No. PRl | P Feature Operating | Package
Voltage(V) Interface o
Range(°C)
2
Sle(r‘;:all 8bit, AIE
BU6520KV YUV=4:2:2, ) ' -40 ~ +85 | VQFP48C
I_EEPROM ITU-R BT 656 Video output
interface
2
Core) 8bit, Sle(r:iéll 8bit, Fo r':lii,ction
> tho 36 YUV=4:2:2, | ooo oL | YUV=4:2:2, v? Heo output’ -40 ~ +85 | VQFP48C
(Vool/O, AVoo) ITU-R BT.656 interface ITU-R BT.656
’CBUSIis a registered trademark of Philips
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BU6G520KV,BU6521KV Technical Note

@Absolute maximum ratings

Parameter Symbol Rating Unit

Supply voltagel (10) VDDIO -0.3~+4.2 \Y
Supply voltage2 (10) VvDDI2C -0.3~+4.2 \Y
Supply voltage3 (DAC) AVDD -0.3~+4.2 \%
Supply voltage4 (CORE) VDD -0.3~+2.1 \%
Input voltage range VIN -0.3~10_LVL+0.3 Y
Storage temperature range Tstg -40~+125

Power dissipation PD 40072, 9007

*1 10_LVL is a generic name of VDDIO, VDDI2C, and AVDD.

*2 IC only. In the case exceeding 25°C, 4.0mW should be reduced at the rating 1°C.
*3  When packaging a glass epoxy board of 70x70x1.6mm. If exceeding 25°C, 9.0mW should be reduced at the ratin
*  Has not been designed to withstand radiation.

*  Operation is not guaranteed at absolute maximum ratings.

@Operating conditions

Parameter Symbol Unit
Supply voltage 1 (10) VDDIO Y,
Supply voltage 2 (10) VvDDI2C
Supply voltage 3 (DAC) \%
Supply voltage 4 (CORE) \Y,
Input voltage range \Y
Operating temperature range °C
"1 10_LvL is a generic name of VDDIO, VDDI2C, and AVDD:
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BU6520KV,BU6521KV Technical Note
@®Block Diagram
[BUB520KV]
8
CAMDIO \ 8 ./~ \ CAMDOO
—CAMDI? <: / AlE r\_> —CAMDO?
CAMHSI -
cams () a Timing . Video
cavckl . Generator Encoder
Register CAMHSO
CAMVSO
* CAMCKO
I |
2-line Serial Serial
Interface Interface
(c) (SP1)
/
SDA SDC
V Block Dia
[BUB521KV]
8
AMDI > 8, CAMDOO
© A =/\::> —CAMDO7
Timing . Video .| 10bit
Generator Encoder DAC vout
IREF
Register CAMHSO
L/_:> CAMVSO
7\ "/ camcko
I |
2-line Serial Serial
Interface Interface
(?c) (SPI)
/S _/ \__/ \__/
SDA sDC SDI  SDO SCK SCEB WPB RESETB TEST AUTO
MODEO
MODE1
Fig.2 BU6521KYV Block Diagram
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@Pin functional descriptions - Equivalent circuit

PIN PIN Name | In/Out Active Init Function explanation g::\:gé I/O*l
No. Level System type
1 SDI In DATA - SPI-bus data input 1 A
2 CAMDI7 In DATA - Data input bit 7 1
3 CAMDI6 In DATA - Data input bit 6 1 C
4 CAMDI5 In DATA - Data input bit 5 C
5 CAMDI4 In DATA - Data input bit 4 C
6 GND - GND - Common GROUND 2,4 -
7 VDD - PWR - CORE power source 4 -
8 CAMDI3 In DATA - Data input bit 3 1 Cc
9 CAMDI2 In DATA - Data input bit 2 1 C
10 CAMDI1 In DATA - Data input bit 1 1 Cc
11 CAMDIO In DATA - Data input bit O 1 C
12 CAMHSI In * - Horizontal timing inp t 1 C
13 CAMVSI In * - Vertical timing inp 1 C
14 CAMCKI In CLK - Clock input £ 4 1 E
15 GND - GND - Comma 1 ¢ ‘b‘vd g 1,24 -
16 | vDDIO - PWR - Digi ‘ 1 -
17 CAMDOO Out DATA Low Data output bit O 1 F
18 CAMDO1 Out DATA Lo > Data output bit 1 1 F
19 CAMDO2 Out DATA Lo ‘ g 1 F
20 CAMDO3 Out DATA u Data 4% 3 1 F
21 CAMDO4 Out | ow 1 F
22 CAMDOS Out 1 F
23 | CAMDO6 | Ouf i DATA 1 F
24 CAMDO " It . DATA ta output bit 7 1 F
X "*"inthe Active L u ndicates that it nged during set-up of the register.
3 Init column indicate
% In the power, system co n"1" " stands for VDDI2C, " 3 " stands for AVDD, " 4 " stands for VDD.
*1 Fig.3 El nt Circuit Structure ins reference
Www.rohm.com 418 2010.02 - Rev.C
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BU6G520KV,BU6521KV Technical Note

l:llol\.l PIN Name | In/Out 'I“izti/\(/ef Init Function explanation gch)L\JA;Elre ty':)%l
System

25 CAMHSO Out * Low Horizontal timing output 1 F
26 CAMVSO Out * Low Vertical timing output 1 F
27 CAMCKO Out CLK Low Clock output

28 GND - GND - Common GROUND

29 VDD - PWR - CORE power source

30 AUTO In High PD ™ | Auto register setting enable signal

31 MODEO In DATA PD 2 | Auto register setting mode select bit 0

32 MODE1 In DATA PD @ | Auto register setting mode select bit 1

33 VOUT Out Analog - Analog composite output

34 AVSS - GND - Analog GROUND for DAC

35 IREF Out Analog - Reference voltage for DAC

36 AVDD - PWR - Analog power source for [

37 GND - GND -

38 | VDDI2C - PWR - (For 2ine se. 2 -
39 SDA InfOut | DATA In 2-line seriaki 2 G
40 SDC In/Out CLK In 2 G
41 RESETB In Low - 1 B
42 TEST In High PD * 0 GND) 1 D
43 GND - GND 12,4 -
44 VDDIO - PWR 1 -
45 WPB Out al to EEPROM 1 F
46 SCEB Out ip select'signal to EEPROM 1 F
47 SCK us clock 1 F
48 I-bus data output 1 F
¥ "*"in the Activi anged during set-up of the register.

3 Init column indicaf

% In the power system "1 22 " stands for VDDI2C, " 3 " stands for AVDD, " 4 " stands for VDD.

*1 Fig.3 E i reference

*2  Pull-do us.
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Type Equivalent circuit configuration Typ Equivalent circuit configuration
VDDIO VDDIO VvDDIO
To internal
}_}circuit
A To internal B
circuit
é
GND
Input terminal GND GND Input terminal with hysteresi
VDDIO )
Internal signal Internal signal
VDDIO
To internal .
circuit To |_nter_na|
c D circuit
[«
<
GND
Input terminal with suspend GND
To internal
circuit
Internal signal
E
GND GND
Input terminal with hyster Output terminal
AVDD
VDDI2C
AVDD b—q Internal signal
Internal signal
G : H —
Internal signal
Internal signal

D GND 777
t/Output terminal VOUT AVSS

AVDD

AVDD :] Internal signal
b—q Internal signal

I -+
P To internal
Internal signal circuit
AVSS
IREF
Fig.3 Equivalent Circuit Structures of input / output pins
www.rohm.com
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@®Pin configrations

SDO
SCK
SCEB
WPB
VDDIO
GND
TEST
RESETB
SDC
SDA
VDDI2C
GND

48 47 46 45 44 43 42

IN
[y
IN
o
w
©
w
®
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[92]
9
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CAMDI7
CAMDI6 3
CAMDI5 4

CAMDI4 5

@
b
]
o

CAMDI3 | 8
CAMDI2 9

CAMDI1 10

CAMDIO 1

HJ e

CAMHSI 12

=
w
[y
N

CAMVSI
CAMCKI
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@CElectrical characteristics(common)

(Unless otherwise specified VDD=1.50V, VDDIO=3.3V, VDDI2C=3.3V, AVDD=3.3V, GND=0.0V, Ta=25°C,fin=35.5MHz)

Limits . -
Parameter Symbol Unit Condition
MIN. TYP. MAX.
Input frequency fin 2 - 35.5 MHz | CAMCKI(DUTY45% ~55%)
BU6520KV | IDD1 - 30 - mA | 35.5MHz operational setting "
Supply current
(CORE) BU6521KV | IDD1 - 40 62 mA | 35.5MHz operational setting™

At sleep mode setti

Leakage current (CORE) IDDst1 - - 50 HA input terminal = G
BU6520KV IDD2 - 38 - mA |RL=37.5Q,

Supply current

(DAC) BU6521KV IDD2 - 38 56 mA |RL=37.5Q

Leakage current (DAC) IDDst2 - - 5 HA D and

*1  Supply current(Total value of current of VDD, VDDIO, and VDDI2C) at color-bar image input i and Digital output disable settings.
*2  Supply current(VDD) at color-bar image input in Fog-Reduction enable, AIE enable and Digital@

@Electrical characteristics(DC characteristics)
1. DC characteristics (I0)

(Unless otherwise specified VDD=1.50V, VDDIO=3.3V, VDDI2C

Parameter Symbol MIN I:I[rcgs Condition
Input "H” current IIH -10
Input "L” current lIiL GND
Pull-down current IPD VIH=10_LVL
Input "H" voltage 1 v ?Ilr?tr:mg:r;gplﬁ:)ut mode of I/O terminal)
Input"L" voltage 1 v er?émg:r:gqﬁ;)ut mode of I/O terminal)
Input "H” voltage 2 ICiT)ITgL v (Hgétselrf?l'sés,ci:r)-{)l\bl]éKl,AUTO,MODEO,MODEl)
Input "L voltage I%.Ii\g_ v ?I%/étselg?l'sés,ci:lpl\l/ly[CKl,AUTO,MODEO,MODEl)
Output "H voltage i 10_LVL v I(?l?lz;jliﬁ%n:)ﬁggli)mode of 1/0 terminal)
Output 2 i 0.4 v I(ﬁtﬂdﬁgﬁﬁ?ﬁt mode of I/O terminal)

*

s a generic name of VDDIO, 12C and AVDD.
characteristics (DAC)

Unless otherwise specified VDD=1.50V, VDDIO=3.3V, VDDI2C=3.3V, AVDD=3.3V, GND=0.0V, Ta=25°C)

Limits . .
Parameter Symbol Unit Condition
MIN. TYP. MAX.
. . RL=37.5Q, RIREF=2.4kQ,
Integral Non-linearity INL - +4.0 +8.0 | LSB DAGC resolution=10bit
. . . . RL=37.5Q, RIREF=2.4kQ,
Differential Non-linearity DNL - +1.0 +2.0 | LSB DAC resolution=10bit
RL=37.5Q, RIREF=2.4kQ,
Output Voltage (full scale) VFS 1.1 1.25 14 \Y, DAC resolution=10bit

www.rohm.com
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@cElectrical characteristics(AC characteristics)

1. Data Input Interface Timing

camvst _ DOKK T DK

camtsi  _ OOOIKK T DK

A oS KK

CAMCKI |
(CKPOL="0")
CAMCKI |
(CKPOL="1") fonrs toum

Fig.5 Data Input Interface Timing

Symbol Description MAX Unit
tcamcki CAMCKI Clock Cycle - ns
dcamcki CAMCKI Clock Duty 55 %
tems CAMCKI Rise / Fall Camera Setup Time - ns

- ns
temn CAMCKI Rise / Fall Camera Hold Time
- ns
* CKPOL selects the CAMCKI polarity. (CKPOL is register at BU6520
2. Data Output Interface Timing
CAMCKO
(CKPOL="1")
1,
CAMVSO L
CAMHSO Py
trDv
X X X X X
Data Output Interface Timing
Description MIN TYP MAX Unit
CAMCKO Clock Cycle 27.8 - - ns
CAMCKO Clock Duty 40 50 60 %
Decision of CAMDO from CAMCKO - - 7 ns
teHL, tPHH Decision of CAMVSO or CAMHSO from CAMCKO - - 7 ns

* This figure shows CKPOL setting is” 1 " In case of CKPOL="0 ", CAMVSO, CAMHSO and CAMDOO0-CAMCO7 change based on CAMCKO fall edge.

www.rohm.com
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BU6520KV,BU6521KV

Technical Note

3. 2-line Serial Interface Timing

- / ><: ——————— _\ / -“_\
-tSU;DAT _____ _J o
t t
Low Ly « thp:sT BUF
SDC \
—» <_tHD;STA < _—t_SU;STA < o tSU:STO B
tHp;pAT tHigH
Fig.7 2-line Serial Interface Timing

Symbol Description Unit
fscL SDC Clock Frequency kHz
¢ Hold Time (repetition) "START” conditions. s
HDSTA The first clock pulse is generated after this period. H
fLow The "L" period of SDC clock us
thiGH The "H” period of SDC clock Hs
tsu:sta Setup Time of repetitive "START” conditions - us
tHp:DAT Data Hold Time us
tsu;par Data Setup Time } ns
tsu:sto Setup Time of the "STOP” conditio - us
t Bus free Time between i s
BUF conditions H

www.rohm.com
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4. SPI-bus Interface Timing

< tspcs » ¢ tspov » ¢ tsecH »

SCK

SCEB

SDO

SDI

.tsps. .tspn.

Fig.8 SPI-bus Interface Timing

Symbol Description MAX Unit
tspcLk Clock Cycle 8192 tcamcki
dspcik Clock Duty 55 %
tspcs SCK Rise SCEB Setup Time 12289 | tcamcki
tspcH SCEB Rise after SCK Rise Time 8319 tcameki
tspov Decision of SDO from SCK Fall - 28 ns
tsps SCK Rise SDI Setup Time - 28 ns
tspH SCK Rise SDI Hold Time - 28 ns

*1  Default status right after reset
When the automatic reading functlon O pinis i Q&s timing of SCEB to SCK as above.
It is possible to access from the regls 6520KV/ 0 EEPROM.In that case, SCEB is controlled by the
register.
After the value is set to the regl SCEB pin is change the logic set at once.
wwaw.rohm.com 11/18 2010.02 - Rev.C
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@Functional descriptions
1. Analog Composite Output Waveform
1.1. Output waveform in NTSC

1308 1308
IRE IRE

116.4
100.0 IRE 1003

IRE IRE 93.6
IRE

VOuUT
48.1
IRE
13.9
00 IRE
IRE 400
IRE
=400
IRE
White : Yellow i Cyan
Fig.9 Color-bar cor in NTSC setting

1.2. Output waveform in PAL

A\

93.2
IRE
56.1
IRE
0.0
6.9 IRE
IRE T
-0.3
IRE
-17.7
IRE
-33.3 { -333
IRE IRE
White | Yellow | Cyan : Green :Magenta: Red Blue Blackg

Fig.10 Color-bar corrugation in PAL setting

www.rohm.com
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2. The 2 line formula serial interface format
Slave address is 70h.

The sub-address is incremented automatically when accessing it (read / write) continuously 2 times or more.

sbe S \_/1—7\_/_8\_/—9\_/1—7\ [ 8 \ [ 9\ / 1-7
L I L I 1 ] L I L ] L

START Slave
condition address

R/W ACK Sub address ACK Data

ition
Fig.11 Waveform of date transmission part

Write sequence |s| S'a"?{(’)‘;‘)"’ess |(‘3’)|A<s)| Sub address |A(S)| Data |A(S)| Data

Read sequence | s | Slave address | (\3/) |

Slave address R
(70n) A(S)| Sub address |A(S)| S | | 1 |A(

(70h)

S = START condition A(S) = Acknowledge by slave NA(S) %
P = STOP condition A(M) = Acknowledge by master
Fig.12 2-line serial int

ki
NA wie
at
/

3. SPI-bus format

WPB |H'/'L' level is set by the REG_WPB registe

SCEB |H’/'L’ level is set by the REG_SCEB

SCK

SDO

SDI

It is possible to read it
from the SRDATA register.

ig.13 SPI-bus interface wave form

EG_SCEB, SWDATA, and \TA in figure are the register names, and the each function is as follows.
PB : Set WP Terminal logic. Register value is output directly.

_SCEB : Set SCEB Terminal logic. Register value is output directly.

SWDATA[7:0] : Write data to EEPROM. Transfers MSB the first.

SRDATA[7:0] : Read data from EEPROM. Converts MSB the first.

he SCK clock frequency is as follows.
SCK frequency = CAMCKI frequency + 2PPREPVD - (Sp|DJv+1)

Register range : SPIPREDIV =0 to 7, SPIDIV =0to 31
When CAMCKI is 27MHz, SCK becomes 3.3 kHz from 13.5 MHz.

www.rohm.com . 13/18 2010.02 - Rev.C
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@Application example

<When registers are controlled by both of the automatic reading from EEPROM and the I°C controller >

BU6520KV/BU6521KV
8 8

———~—p{ CAMDD CAMDOO
Camera -CAMDI7 -CAMDO7 Image
Module Process

+——p CAMHSI CAMHSO

—p CAMVSI CAMVSO

L p| CAMKI CAMCKO

I’c ¢——p{ SDA
Controller |¢—— | SDC

EEPROM (¢—— WPB
¢——| SCEB
§—— SCK
¢ SDO
+——p SDI

Switch t——p{ AUTO
+———p MODE]
———» Mo

-

C5:0.1uF ™

I C6:0.1uF ™

Reset
Controller

*1 Please arrange a
*2 nge a capacitor eac
*3 nge a capacitor ne
*4 a capacitor near A

Fig.14 Application example 1

is a reference example when the system is connected, and the operation is not guaranteed.

www.rohm.com
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<When registers are controlled only by the I°C controller>

BU6520KV/BU6B521KV
8 8
+} CAMDIO CAMDOO
Camera -CAMDI7 -CAMDO7 Image
Module Process
I pf CAMHSI CAMHSO
I p| cAMvSI CAMVSO
——— > CAMCKI CAMCKO
I’c €¢—p| SDA
Controller [ SDC
WPB
SCEB
OPEN SCK
SDO
7; SDI
Reset
Controller

AVSS ﬁ

*1 Please arrange
*2 Plea ange a capacitor each near
*3 Ple nge a capacitor ne
*4  Plea a capacitor near

Fig.15 Application example 2

is a reference example when the system is connected, and the operation is not guaranteed.
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<When registers are controlled only by the automatic reading from EEPROM >

BU6520KV/BUB521KV
8 8

< campo CAMDOO
Camera -CAMDI7 -CAMDO7 Image
Module Proces

L 3l cAMHSI CAMHSO

L 3l cAws CAMVSO

L 3l cAmcxi CAMCKO

SDA

77ESDC

EEPROM |¢ WPB

Switch

C5:0.1uF ™

AVDD —Iﬁ
C6:0.1uF ™
AVSS ﬁ

Reset
Controller

*1 Please arrange a
*2  Plea; ange a capacitor each pear
*3  Plea nge a capacitor ne
*4  Plea: a capacitor near

Fig.16 Application example 3

is a reference example when the system is connected, and the operation is not guaranteed.
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@®Note for use
(1) Absolute Maximum Ratings
An excess in the absolute maximum ratings, such as supply voltage, temperature range of operating conditions, etc., can
break down devices, thus making impossible to identify breaking mode such as a short circuit or an open circuit. If any
special mode exceeding the absolute maximum ratings is assumed, consideration should be given to take physical safety
measures including the use of fuses, etc.

(2) Operating conditions
These conditions represent a range within which characteristics can be provided approximately as expected. The
electrical characteristics are guaranteed under the conditions of each parameter.

(3) Reverse connection of power supply connector
The reverse connection of power supply connector can break down ICs. Take protective measures “against the
breakdown due to the reverse connection, such as mounting an external diode between the pewen supply and the IC’s
power supply terminal.

(4) Power supply line
Design PCB pattern to provide low impedance for the wiring between the power supply andithe GND lines.
In this regard, for the digital block power supply and the analog block power supply, evenithough these power supplies
has the same level of potential, separate the power supply pattern for the digital block from,that for the analog block, thus
suppressing the diffraction of digital noises to the analog block power supply resulting from impedance common to the
wiring patterns. For the GND line, give consideration to design the patternsdma similar manner.
Furthermore, for all power supply terminals to ICs, mount a capacitor between the ‘power supply and the GND terminal. At
the same time, in order to use an electrolytic capacitor, thoroughly check to o€ surethe characteristics of the capacitor to be
used present no problem including the occurrence of capacity dropout atsa,low temperature, thus@étermining the constant.

(5) GND voltage
Make setting of the potential of the GND terminal so that it willghbe ‘maintained at thefminim¥m in any operating state.
Furthermore, check to be sure no terminals are at a potential lower than the GND%oltage including an actual electric
transient.

(6) Short circuit between terminals and erroneous mounting
In order to mount ICs on a set PCB, pay thorough attentionito the direction andyoffseiof the ICs. Erroneous mounting can
break down the ICs. Furthermore, if a short circuit occurs due to foreignimatters>entering between terminals or between
the terminal and the power supply or the GND. termihal;"'the ICs can break down.

(7) Operation in strong electromagnetic field
Be noted that using ICs in the strong electremagnetic field_.can malfunétion them.

(8) Inspection with set PCB
On the inspection with the set PEB,"if & capacitor is connected to a low-impedance IC terminal, the IC can suffer stress.
Therefore, be sure to discharge from the set PCB by each process. Furthermore, in order to mount or dismount the set
PCB to/from the jig for the_inSpeetion process, befsure to turn OFF the power supply and then mount the set PCB to the
jig. After the completion of the inspection, begSure to turn OFF the power supply and then dismount it from the jig. In
addition, for proteetion against static electrieity, establish a ground for the assembly process and pay thorough attention
to the transportation andthe storage of the set PCB.

(9) Input terminals}

In terms of the canstruction of 1Cyparasitic elements are inevitably formed in relation to potential. The operation of the
parasiticfelement can causgfinterderence with circuit operation, thus resulting in a malfunction and then breakdown of the
input terminak, Therefore, pay thorough attention not to handle the input terminals, such as to apply to the input terminals
a yoltage lower than the GND respectively, so that any parasitic element will operate. Furthermore, do not apply a voltage
t0 the Input terminals when no power supply voltage is applied to the IC. In addition, even if the power supply voltage is
applied, apply to the input terminals a voltage lower than the power supply voltage or within the guaranteed value of
electrical characteristics.

(20) Ground wiring pattern
If small-signal GND and large-current GND are provided, It will be recommended to separate the large-current GND
pattern from the small-signal GND pattern and establish a single ground at the reference point of the set PCB so that
resistance to the wiring pattern and voltage fluctuations due to a large current will cause no fluctuations in voltages of the
small-signal GND. Pay attention not to cause fluctuations in the GND wiring pattern of external parts as well.

(11) External capacitor
In order to use a ceramic capacitor as the external capacitor, determine the constant with consideration given to a
degradation in the nominal capacitance due to DC bias and changes in the capacitance due to temperature, etc.

(12) Rush current
For ICs with more than one power supply, it is possible that rush current may flow instantaneously due to the internal
powering sequence and delays. Therefore, give special consideration to power coupling capacitance, power wiring, width
of GND wiring, and routing of wiring.

www.rohm.com . 17/18 2010.02 - Rev.C
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@Ordering part number

B | U 65120 KIV]|-|E]|?2
T — 1 7
Part No. Part No. Package Packaging and forming specification
6520 KVIVQFP48C E2: Embossed tape and reel
6521
VQFP48C
9.040.2 <Tape and Reel information>
— Losol — Tape Embossed carrier tape
AAAARRARRARH Quantity | 1500pcs
= Ok o E2
= = Direction
33 = = N of feed ( The direction is the 1pin of product is at the upper
= Q = 5 g reel on the left hand and you pull out the tape,o
LR ELLEE :
0.75 1PIN MARK 0.145f8;8§’

X
< i — .
46

3 4 O a7g
3

o] wn

8| 8| os:01

|

= 1 022*88: wrosw

(Unit : mm)
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Datasheet

Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, etc.) and whose malfunction or failure may cause loss of human life, bodily injury or
serious damage to property (“Specific Applications”), please consult with the ROHM sales representativefin advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible af liable for any
damages, expenses or losses incurred by you or third parties arising from the use of any ROHM’s Products for Specific

Applications.
(Note1) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSIV CLASSI CLASSII CLASSIE

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implément, at' your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physicaliinjury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examplesiof safety measures:

[a] Installation of protection circuits or other protective devices to_improve system safety.
[b] Installation of redundant circuits to reduce the impact of single or, multiple circuit failure

3. Our Products are designed and manufactured for use under, standard condition§ ‘and it under any special or
extraordinary environments or conditions, as exemplified below. " Accordingly,{ROHM “shall not be in any way
responsible or liable for any damages, expenses or losses arising from the usélof ‘any ROHM’s Products under any
special or extraordinary environments or conditiong.” If, you intend_to dse oum Products under any special or
extraordinary environments or conditions (as exemplified below), yodr independent verification and confirmation of
product performance, reliability, etc, prior to use,¢must'benecessary:

[a] Use of our Products in any types of liquid, including water, oils;’chemiecals, and organic solvents

[b] Use of our Products outdoors or in_placeswwhere the Productssare exposed to direct sunlight or dust

[c] Use of our Products in places where the"Products are exposedito sea wind or corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in placespwhereithe Produetsrare'exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-prodicing'components, plastic cords, or other flammable items

[f] Sealing or coating our Produets with resin or‘other coating materials

[g] Use of our Products without cleaning residue of flix (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); ot Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Productsiin places subje€t toxdew condensation

4. The Produ€ts are not,subject to radiationsproof'design.

5. Please verify andieonfirm charaeteristics(of the final or mounted products in using the Products.

6. In particular, if a transient load'(a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance Characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
preduct performance and reliability.

7. De-rate Power Dissipation (Pd) depending on Ambient temperature (Ta). When used in sealed area, confirm the actual
ambient temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used; if flow soldering method is preferred, please consult with the
ROHM representative in advance.

For details, please refer to ROHM Mounting specification
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic dischargef Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maxifumirating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human bodyi/ equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are storedqin the places where:
[a] the Products are exposed to sea winds or corrosive gases, including Ci2;°H2S,"NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recomimended storage time period
may be degraded. It is strongly recommended to confirm soldefability“before using Produets_of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which_is indicated on a carton withiaysymbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a“humidity barrier bag. Bakinggi§ required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
QR code printed on ROHM Products label is{for, ROHM’s internal use only.

Precaution for Disposition
When disposing Products please disposeithem properly using,an authorized industry waste company.

Precaution for Foreign Exchange.and Foreign Tfade act
Since our Products mightfall under controlled geeds prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM\réprésentative in case of.export.

Precaution Regarding Intellectual Propérty Rights
1. All information and data including buténet/limited to application example contained in this document is for reference
only, ROHM does’not warrant that foaregoing information or data will not infringe any intellectual property rights or any
other rights of any third p@rtygregarding such information or data. ROHM shall not be in any way responsible or liable
for infringement of any intellectual‘property rights or other damages arising from use of such information or data.:

2. [ No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the information contained in this document.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM'’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

nt that all
onsible or
rs of or

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not w.
information contained in this document is accurate an d/or error-free. ROHM shall not be in any way
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccur
concerning such information.
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Video ICs category:
Click to view products by ROHM manufacturer:
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