ROHIM Technical Note

SEMICONDUCTOR

Video Accessory IC Series “ Pb ;%‘,
For portable image equipment “"Frec RoHS
Upscaler IC

BU1521GVW No.09069EAT02

@ Description
BU1521GVW upscales and interpolates images when upconverting to the HDTV (Maximum 1080P) format from the usual SDTV
(NTSC/PAL) format.
High quality IP change - up scale management is realized by the frame memory less operate.
It is the LSI which is the most suitable for the compact system of the mobile.

@® Features
1) Input format
480i or 576i(ITUR BT656) YCbCr 4:2:2(ITUR BT601) 8bit Digital Interface
2) Output Format
480i or 576i(ITUR BT656) YCbCr 4:2:2 8bit Digital Interface
480p or 576p(SMPTE 293 - ITUR BT1358) YCbhCr 4:2:2 16bit Digital Interface
1080/59.94i(SMPTE 274) YChCr 4:2:2 16bit Digital Interface
1080/50i(SMPTE 274) YCbCr 4:2:2 16bit Digital Interface
1080/59.94p(SMPTE 274) YCbCr 4:2:2 16hit Digital Interface
1080/50p(SMPTE 274) YCbhCr 4:2:2 16bit Digital Interface
3) IP conversion function
Conversion function from interlace to progressive
4) Upscale function
Horizontal direction: 720 pixels pass-through or upscaling to 1920 pixels
Vertical direction: up scaling to 480, 576, 540, and 1080 pixels
5) Filter function
5 x 5filtering function over input data
Filter coefficient is programmable with registers
6) Register access
Register read/write through the SPI interface
Burst write/read support
7) Built-in PLL
Input frequency 27MHz
Output frequency  74.25MHz,74.175824MHz,148.5MHz,148.351648MHz
8) Power-down mode and through-mode support
Power-down mode can be controlled through STBY pin or register setting.
Through-mode can be selected by register setting.
9) Supply voltage
VDD(core voltage )1.15V~1.25V, AVDD(PLL)=2.7V~3.3V.
VDDIOL(SDTV input)=1.7V~3.6V. VDDIO2(control)=2.7V~3.3V,
VDDIO3(HDTV output)=1.7V~1.9V
10) Package
63 pin, BGA package (SBGA063WO060, Size =6 mm x 6 mm, 0.65 mm pitch)

@ Aplications
Digital Video Camera, Digital still camera , Video game, a portable DVD
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@ Absolute Maximum Rating
Table. 1 Absolute maximum rating

Parameter Symbol Rating Unit
Supply voltage 1 (SD input) VDDIO1 -0.3~+4.2 \%
Supply voltage 2 (Control) VDDIO2 -0.3~+4.2 \Y;
Supply voltage 3 (HD output) VDDIO3 -0.3~+4.2 \%
Supply voltage 4 (PLL) AVDD -0.3~+4.2 \%
Supply voltage 5 (CORE) VDD -0.3~+1.68 \%
Input voltage 1 VIN1 -0.3~VDDIO1+0.3 \Y;
Input voltage 2 VIN2 -0.3~VDDIO2+0.3 \Y;
Input voltage 3 VIN3 -0.3~VDDIO3+0.3 \%
Storage temperature range Tstg -25~+125 °C
Power dissipation PD 330*1, 1200*2 mwW

*1 IC only. In the case exceeding 25°C, 3.3 mW should be reduced at the rating 1°C.

*2 When packaging a glass epoxy board of 114.3 x 76.2 x 1.6 mm. In the case exceeding 25°C, 12 mW should be reduced at t he rating 1°C.
* Has not been designed to withstand radiation.

* Operation is not guaranteed.

@ Operating Conditions
Table. 2 Operating conditions

Parameter Symbol Min Typ Max Unit
Supply voltage 1 (SD input) VDDIO1 1.7 3.3 3.6 \%
Supply voltage 2 (Control) VDDIO2 2.7 3.0 3.3 \%
Supply voltage 3 (HD output) VDDIO3 1.7 1.8 1.9 Vv
Supply voltage 4 (PLL) AVDD 2.7 3.0 3.3 \%
Supply voltage 5 (CORE) VDD 1.15 1.2 1.25 \%
Operating temperature range Topr -25 - 85 °C

@ Electrical Characteristics (DC Characteristics)
Table. 3 Electric characteristics

Specification . .
Parameter Symbol Unit Conditions
MIN TYP MAX
Operational current (CORE) IDD1 - 150 200 mA  |When operated with HDCLK = 148.5 MHz
. When operated with HDCLK = 148.5 MHz and
Operational current (10) IDD2 - 40 80 mA P .
external capacitor of 5pF
Operational current (CORE) IDD3 - 15 20 mA | When operated with DCLK =27 MHz
. When operated with HDCLK = 27 MHz and
Operational current (I0) IDD4 - 10 20 mA .
external capacitor of 5pF
Static current IDDst - - 800 LA |In standby mode
Input “H” current IIH -10 - 10 #A  |VIH=VDDIO1/2
Input “L” current IIL -10 - 10 HMA | VIL=GND
VDDIO1 VDDIO1 ) . - .
Input “H” voltage 1 VIH1 0.8 - +03 V  |Ordinary input (Including input mode of I/O pin)
VDDIO1 ) . - .
Input “L" voltage 1 VIL1 -0.3 - 02 V  |Ordinary input (Including input mode of I/O pin)
VDDIO1 VDDIO1 .
Input “H” voltage 2 VIH2 - V  |Hysteresis input
*0.85 +0.3
VDDIO1 .
Input “L” voltage 2 VIL2 -0.3 - *0.15 V  |Hysteresis input
Hysteresis voltage range 2 Vhys2 - 0.75 - V  |Hysteresis input
VDDIO2
Output “H” voltage 1 VOH1 04 - VDDIO2 V  |IOH1=-1.0mA(DC) SDOUT
Output “L" voltage 1 VOL1 0.0 - 04 V  |IOL1=1.0mA(DC) SDOUT
VDDIO3 i
Output “H” voltage 2 VOH2 02 - VDDIO3 V  |IOH1=-1.0mA(DC) HD output pin
Output “L” voltage 2 VOL2 0.0 - 0.2 V  |IOL1=1.0mA(DC) HD output pin

(When not otherwise specified, under the condiions of VDD = 1.20'V, VDDIO1 = 3.3V, VDDIO3 = 1.8V, VDDIO2 =AVDD = 3.0 V, AVSS = GND = 0.0 V, and Ta = 25°C)
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@ Electrical Characteristics (AC Characteristics)

1. 3-wire serial interface timing

SCSB _| ,_

P tword N
PRLIVIN
0 1 5 6 7 0 1 5 6 7

tWCS
SCS B—\
. toss oo tuscik o tosh
SCLK ——\ /_\
tsds tsdh
SDIN ><
tsdo tsdo
SDOUT E :
Fig. 1 3-wire serial interface format
Table. 4 3-wire serial interface format
Symbol Description MIN TYP MAX Unit
twsck SCLK clock cycle 200 - - ns
fcs SCSB access interval 1 - - us
fess SCSB setup time 200 - - ns
tods SDIN setup time 30 - - ns
tesh SCSB holding time 1 - - us
tsch SDIN holding time 30 - - ns
fsdo Time from trailing of the clock to the establishment of SDOUT - - 60 ns
tword 1 word write time 25 - - us
tut 1 word write interval 1 - - us
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2. Image Data Input Timing

tCIP
tCIL tCHH
CLKIN
DIO-15
tDIS tDIH
Fig. 2 Image Data Input Timing
Table. 5 Image Data Input Timing
Symbol Description MIN | TYP | MAX Unit
top CLKIN Clock cycle - 37.03 - ns
dexi CLKIN clock duty (tCILACIP or tCIHACIP) 45 50 55 %
tois Data setup time from the CLKIN rise 2 - - ns
toH Data holding time from the CLKIN rise 3 - - ns
3. Image Data Output Timing
tCOP
tCOL tCOH
CLKOUT
DOO0-15
tDOD
Fig. 3 Image Data Output Timing
Table. 6 Image Data Output Timing
Symbol Description MIN | TYP | MAX Unit
tcop CLKOUT Clock cycle 6.734 - - ns
dcko CLKOUT clock duty (tCOLACOP or tCOHACOP) * 45 - 55 %
toop Time from the rise of CLKOUT to the establishment of DO0-15 1 - 12 ns
tbop Time from the rise of CLKOUT to the establishment of DO0-15 1 - 5.734 ns
tar Output jitter of CLKOUT (1 us cycle) - - 2 ns

*When PLL is used. When 27 MHz is output, the input clock duty is 50%.
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@ Pin configuration diagram (Bottom View)

Fig. 4 Pin configuration diagram of BU1521GVW (Bottom view).
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Fig. 4 BU1521GVW Pin configuration diagram(Bottom View)
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@® Pin Function
Table. 7 BU1521GVW terminal function(1)

PIN No. | BallNo. | PINName | In/Out | Init Function Description I/O Type 1/O System
1 B2 DI3 In - 3rd bit of SD input data B VDDIO1
2 D4 AVDD - - Power Source for PLL - -

3 Bl DI6 In - 6th bit of SD input data B VDDIO1
4 Cc2 DI5 In - 5th bit of SD input data B VDDIO1
5 - N.C*1 - - - - -

6 D3 VDDIO1 - - Data input IO voltage (Typical 3.3 V) - -

7 D2 DI12 In -- 12th bit of SD input data B VDDIO1
8 D1 DI9 In - 9th bit of SD input data B VDDIO1
9 El Di14 In - 14th bit of SD input data B VDDIO1
10 E2 DIO In - Oth bit of SD input data B VDDIO1
1 E3 GND - - GND - -

12 F1 DI10 In -- 10th bit of SD input data B VDDIO1
13 F2 DI7 In - 7th bit of SD input data B VDDIO1
14 Gl DI13 In - 13th bit of SD input data B VDDIO1
15 F3 GND - - GND - -

16 H1 GND - - GND - -

17 G2 DI11 In - 11th bit of SD input data B VDDIO1
18 E4 VDD -- - Core power supply (1.2 V) -- -

19 H2 DI15 In - 15th bit of SD input data B VDDIO1
20 G3 DI2 In - 2nd bit of SD input data B VDDIO1
21 H3 DI1 In - 1st bit of SD input data B VDDIO1
22 F4 RESETB In - Reset pin (low active) B*2 VDDIO2
23 G4 SCLK In -- 3-wire serial I/F clock B*2 VDDIO2
24 H4 SCSB In - 3-wire serial I/F chip select B*2 VDDIO2
25 H5 SDIN In - 3-wire serial I/F data input B*2 VDDIO2
26 G5 SDOUT Out Low 3-wire serial I/F data output C3 VDDIO2
27 F5 VDDIO2 -- - Control signal 10 voltage (typically 3.3 V) -- -

28 H6 STBY In - IC stand-by control A VDDIO2
29 G6 CLKOUT Out | Low HD clock output D VDDIO3
30 H7 DO1 Out PD 1st bit of HD output pin C VDDIO3
31 F6 VDD - - Core power supply (1.2 V) - -

32 H8 GND - - GND - -

33 G7 DOO0 Out PD Oth bit of HD output pin C VDDIO3
34 E5 VDDIO3 - - Data output IO voltage (typically 1.8 V) - -

35 G8 DO2 Out PD 2nd bit of HD output pin C VDDIO3
36 F7 DO4 Out PD 4th bit of HD output pin C VDDIO3
37 F8 DO3 Out PD 3rd bit of HD output pin C VDDIO3
38 E6 GND - - GND - -

39 E7 DO6 Out PD 6th bit of HD output pin C VDDIO3
40 E8 DO5 Out PD 5th bit of HD output pin C VDDIO3
41 D8 DO7 Out PD 7th bit of HD output pin C VDDIO3
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Table. 8 BU1521GVW terminal function(2)

PIN No. | BallNo. [PIN Name| In/Out | Init Function Description I/O Type I/O System
42 D7 DO8 Out PD 8th bit of HD output pin C VDDIO3
43 D6 VDD -- - Core power supply (1.2 V) -- -

44 Cc8 DO9 Out PD 9th bit of HD output pin C VDDIO3
45 (074 DO10 Out PD 10th bit of HD output pin C VDDIO3
46 B8 DO11 Out PD 11th bit of HD output pin C VDDIO3
47 C6 GND - - GND - -
48 A8 GND - - GND - -
49 B7 DO12 Out PD 12th bit of HD output pin C VDDIO3
50 D5 GND - - GND - -
51 A7 DO13 Out PD 13th bit of HD output pin C VDDIO3
52 B6 DO14 Out PD 14th bit of HD output pin C VDDIO3
53 A6 DO15 Out PD 15th bit of HD output pin C VDDIO3
54 C5 VDDIO3 - - Data output IO voltage (Typical 1.8 V) - -
55 B5 TESTO In - Test pin 0 (Connect to GND) A VDDIO3
56 A5 TEST1 In - Test pin 1 (Connect to GND) A VDDIO3
57 A4 TEST2 In - Test pin 2 (Connect to GND) A VDDIO3
58 B4 GND - - GND - -
59 C4 AVSS = = GND for PLL = =
60 A3 CLKIN In - SD clock input (27 MHz) B VDDIO1
61 B3 DI8 In - 8th bit of SD input data B VDDIO1
62 A2 Dl4 In - 4th bit of SD input data B VDDIO1
63 C3 GND = = GND = =
64 Al GND = = GND = =
Init column indicates pin status when released from reset. Low: L output PD: Pull-down

*1: Noballs *2: Input suspend function is fixed to OFF by an interal signal *3: No pull-down function

@ Block Diagram

D|N[15:0]|§Z|_| Filter(5x5) '—| Interpolator Upscaler Output M) pournsal
controller
_EQ CLKOUT
A
> Memory CTL v .
é'}ﬂﬁz) E PLL l u Line memory |
u Line memory |
STBY Eﬂ >
RESETB Register Array SPII/F
| ZAN|
SCLK,SCSB,SDIN,SDOUT
Fig. 5 BU1521GVW Block diagram
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@ Functions Discpriction

1. Inputformat

The following is the input format for BU1521GVW

480i or 576i(ITUR BT656) YChCr 4:2:2 8bit(ITUR BT601) Digital Interface

Table. 9 Input format
Format Data Pixel Size including Active Standard
bit width | clock (MHz) blank (HxV) Size (HxV)
480/59.94i 8 27 858x525 720x(244/243)
- ITUR BT656-4
576/50i 8 27 864x625 720x(288/288)

SYS2 register (0 x 12) setting allows applying whether Y data and CbCr data to be assigned to lower DI [7:0] or upper DI [15:8].

2. Output format
480(1), 576 (1)
sz [LUUUAAUL = APUUUUUUUUAATUUAUL - ATUUUA UL - APUUUUARUUUATL
EAV SAV EAV SAV
Input Data 88glslssl_gl_ ....... gl_gl_sl_#m%ooe_—u—mww ......... $E$°_’&sscl glsglssl_tggsooe— .......
el = = EEEEEEEREEREESERRRER DS S EEEEEEEREE RS
O O I ] I
Blanking T~ 720Pixels (Y=720, Cb/Cr=360)  ” |
480(1)=276C1ocks [1440Clocks]
576(1)=288Clocks
Clock/Line i
480 (1)=1716Clock
576 (1)=1728Clock
The following is the output format for BU1521GVW:
480i or 576i(ITUR BT656) YChCr 4:2:2 8bit ITUR BT601)Digital Interface
480p or 576p(ITUR BT1358) YChCr 4:2:2 16hit(ITUR BT601) Digital Interface
1080/59.94i(SMPTE 274) YCbCr 4:2:2 16bit(ITUR BT601) Digital Interface
1080/50i(SMPTE 274) YCbCr 4:2:2 16bit(ITUR BT601) Digital Interface
1080/59.94p(SMPTE 274) YCbCr 4:2:2 16bit(ITUR BT601) Digital Interface
1080/50p(SMPTE 274) YChCr 4:2:2 16hit(ITUR BT601) Digital Interface
Table. 10 Output format
Pixel .
Data Clock Blanking Active Image
Format L Size including . g Standard
bit width Frequency . Size (HxV)
Line (HxV)
(MHz)
480/59.94i 8 27 858x525 720x(244/243)
- ITUR BT656-4
576/50i 8 27 864x625 720x(288/288)
480/59.94p 16 27 858x525 720x483 ITUR BT1358
576/50p 16 27 864x625 720x576 SMPTE 293M
1080/59.94i 16 74.25/1.001 2200x1125 1920x1080
1080/50i 16 74.25 2640x1125 1920x1080
SMPTE 274
1080/59.94p 16 148.5/1.001 2200x1125 1920x1080
1080/50p 16 1485 2640x1125 1920x1080
wwaw.rohim.com 8/15 2009.05 - Rev.A
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3. 1P conversion, upscale function

BU1521GVW upscales and interpolates images when upconverting to output format.

Supported image data I/O conversion is shown in Table. 11

Only input size of 720 or upscale to 1920 are supported for the horizontal direction.

The edge of the upscaled image can be enhanced (3 levels) by changing the UPC_SEL register.
When upscaling the 480i input, upscaling is applied to 240 lines among the overall effective lines

Table. 11 Image data I/O conversion table
Output (HD)
Input (SD) 480/ 480/ 576/ 576/ 1080/ | 1080/ | 1080/ | 1080/
59.94i | 59.94p 50i 50p 59.94i 50i 59.94p 50p
480/59.94i O OX - - ®) - ®) -
576/50i - - ®) ®) - ®) - ©)

* Immediately after reset and when standby mode is set, 480i becomes 480p.

4.  Filter fiunction

BU1521GVW can apply 5 taps of filtering both horizontally and vertically.

5 taps of filter tap coefficients can be set independently on horizontal and vertical directions using filter coefficient registers (Ox14—0x1B).
5 x 5 Filter tap coefficients = Horizontal filter tap coefficients x Vertical filter tap coefficients.

The values of the horizontal and vertical filtter taps must be set to make the sum of the coefficients 64.

The initial value makes the filter invalid.

[Horizontal filter tap coefficients]

1 2 3 4 5
TH1 TH2 TH3 TH4 TH5 64
[Vertical filter tap coefficients]
1 TV1
2 TV2
3 TV3
4 TV4
5 TV5 64
[5 x 5 filter tap coefficients]
_ JIES
? %ﬂ
1 2 3 4 5
1 THI*TV1 TH2*TV1 TH3*TV1 TH4*TV1 TH5*TV1
2 TH1*TV2 TH2*TV2 TH3*TV2 TH4*TV2 TH5*TV2
3 TH1*TV3 TH2*TV3 TH3*TV3 THA*TV3 TH5*TV3
4 TH1*TVA TH2*TV4 TH3*TV4 TH4*TVA TH5*TV4
5 TH1I*TVS TH2*TVS TH3*TVS TH4*TVS5 TH5*TVS /4096
Fig. 6 5 x 5 filter tap coefficients
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5. Register access
Reqgisters are accessed by 3 wire serial interfaces (SCSB, SCLK, SDIN, SDOUT).
Burst writefread is supported; therefore, consecutive writing is possible.

€ Regular write sequence
The address 8 hits and data 8 bits should be written in this order.
Both address and data have MSB first.

SCSB — ]
T U
0 1 5 6 7 0 1 5 6 7
SDIN Address 8bit (MSB First) WriteData 8bit (MSB First)
7 07 0

Fig. 7 Regular write sequence

€  Regular read sequence
For reading, the address of the register to be read out should be written in the SADR register (0 x 70), then SRDAT register (0 x 80) should be read

out. Both address and data have MSB first.

SCSB —
UL Uy U
0 1 5 6 7 0 1 5 6 7
SDIN 0x80 (MSB First)
7 0
SDOUT ReadData 8bit (MSB First)
7 0

Fig. 8 Regular read sequence

6. PLL

BU1521GVW has an integrated PLL to generate and output the clock for HD format from the 27 MHz pixel clock.

The PLL output frequency is selected and output is executed according to the output format only, by setting the output format to the register.
The input frequency is 27 MHz and the output frequency can be 74.25 MHz, 74.25/1.001 MHz, 148.5 MHz, or 148.5/1.001 MHz.

With 480i/576i output format, the 27 MHz input clock is output without going through the PLL.
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@ Typical application circuit
The typical application circuit of BU1521GVW is shown in Fig. 9 It does not guarantee
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Note 1) Adjust the output damping resistance for CLKOUT and DO [15:0] with the line load.
Note 2) When the STBY pin is unused, pull it down with a 10 kQ resistor.
Fig. 9 BU1521GVW typical application circuit
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@ /O pin equivalent circuit diagram
Fig. 10 An I/O pin equivalent circuit diagram.

Tye The equivalent circuit structure

Tye

The equivalent circuit structure

VDDIO VDDIO

e
i

Internal signal

A To internal B To internal
— — GND
GND GND
Internal signal
GND
Input pin with Pull - Down Input pin with hysteresis and suspend
VDDIO
VDDIO VDDIO
VDDIO }O_‘Q _[
Internal signal <o
Fi‘ & r ‘ Q Internal signal
XI <I Internal signal L
C D
Internal signal - J_:
= = :] GND GND
GND GND
Internal signal
Output pin with a builtin pull - down Output pin

Fig. 10 BU1521GVW I/O pin equivalent circuit diagram
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@® Notforuses

@

@

©)

@

©)

©)

™

®

©)

(10)

(11)

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.

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.

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 power supply and the IC’s power supply terminal.

Power supply line
Design PCB pattern to provide low impedance for the wiring between the power supply and the GND lines.
In this regard, for the digital block power supply and the analog block power supply, even though 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 patterns in a 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 be sure the characteristics of the capacitor to be used present no problem
including the occurrence of capacity dropout at a low temperature, thus determining the constant.

GND voltage
Make setting of the potential of the GND terminal so that it will be maintained at the minimum in any operating state. Furthermore, check to
be sure no terminals are at a potential lower than the GND voltage including an actual electric transient.

Short circuit between terminals and erroneous mounting
In order to mount ICs on a set PCB, pay thorough attention to the direction and offset of the ICs. Erroneous mounting can break down the
ICs. Furthermore, if a short circuit occurs due to foreign matters entering between terminals or between the terminal and the power supply
or the GND terminal, the ICs can break down.

Operation in strong electromagnetic field
Be noted that using ICs in the strong electromagnetic field can malfunction them.

Inspection with set PCB
On the inspection with the set PCB, if a 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 inspection
process, be sure to turn OFF the power supply and then mount the set PCB to the jig. After the completion of the inspection, be sure to tum
OFF the power supply and then dismount it from the jig. In addition, for protection against static electricity, establish a ground for the
assembly process and pay thorough attention to the transportation and the storage of the set PCB.

Input terminals
In terms of the construction of IC, parasitic elements are inevitably formed in relation to potential. The operation of the parasitic element can
cause interference with circuit operation, thus resulting in a malfunction and then breakdown of the input terminal. Therefore, pay thorough
attention not to handle the input terminals, such as to apply to the input terminals a voltage lower than the GND respectively, so that any
parasitic element will operate. Furthermore, do not apply a voltage to 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.

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.

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.
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@ External Dimensional Drawing and Mark Drawing
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Fig. 11 BU1521GVW Package external view (SBGA063W060)
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@ Ordering part number
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R R N R
ROHM Part No. Package Packaging and forming specification
model name GVW: SBGA E2: Embossed tape and reel
SBGA063W060
<Dimension> <Tape and Reel information>
e = e Tape Embossed carrier tape(with dry pack)
: Quantity 2000pcs
: . E2
o g Direction (The direction is the 1pin of product is at the upper left when you hold
‘ b reel on the left hand and you pull out the tape on the right hand.)
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3When you order , please order in times the amount of package quantity.
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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 representative in advance.
Unless otherwise agreed in writing by ROHM in advance, 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 any ROHM’s Products for Specific

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

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 implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of 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 conditions and not 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 use of any ROHM’s Products under any
special or extraordinary environments or conditions. If you intend to use our Products under any special or
extraordinary environments or conditions (as exemplified below), your independent verification and confirmation of
product performance, reliability, etc, prior to use, must be necessary:

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

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

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

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

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

[f] Sealing or coating our Products with resin or other coating materials

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

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.

5. Please verify and confirm characteristics 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
product 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 discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / 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 stored in 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 recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products 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 with a symbol. 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. Baking is 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 dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since our Products might fall under controlled goods prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM representative in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding 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.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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