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CMOS CAMERA MODULES ROAD MAP
★Under development

■ CMOS Camera Modules Road Map

Outline dimensions
(D x W x H)
TYP. (mm)

Model No.

Optical format &
volume

5 M
(QSXGA)

3 M
(QXGA)

2 M
(UXGA)

VGA

2008 or before 2009 2010Image
format

5.0 x 5.0 x 1.95

1/10 type 0.05 cc

RJ6ABA103

1/4 type 0.38 cc

RJ64PC200

1/4 type 0.43 cc

★RJ64PC700

1/5 type 0.20 cc

RJ65NC100

1/3.2 type 0.53 cc

★RJ63SC500

Built-in auto focus
function

9.5 x 9.5 x 5.9

1/3.2 type 0.53 cc

RJ63SC400

6.0 x 5.5 x 2.2

1/8 type 0.07 cc

RJ68BA100

Built-in auto focus
function

9.5 x 9.5 x 5.9

Built-in auto focus
function

8.5 x 8.5 x 5.3

Built-in auto focus
function

7.0 x 7.0 x 4.0

Built-in auto focus
function

8.5 x 8.5 x 6.0

1/4 type 0.36 cc

★RJ64SC100

Built-in auto focus
function

8.5 x 8.5 x 5.0

1/4 type 0.37 cc

★RJ64PC800

Built-in auto focus
function

8.5 x 8.5 x 5.1

5.0 x 5.0 x 1.95

1/10 type 0.05 cc

★RJ6ABA600

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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CMOS CAMERA MODULES
★Under development

■ CMOS Camera Modules
Module configuration : CMOS image sensor, CDS/AGC/10-bit ADC, timing generator, DSP*, lens
Color filter : R, G, B primary color mosaic filters
Operating temperature : –20 to 60°C

    ∗ For RJ63SC500/RJ64PC700, DSP is externally mounted.

*1  DSP is externally mounted.          *2  Contact a SHARP sales office regarding FPC type package.

●Outline Dimensions

*1  Contact a SHARP sales office regarding FPC type package.

Optical 
format

Image 
format

Optical 
function Model No. Features

Output 
pixels 
(H x V) 
MAX.

Lens

Output 
signal

Supply 
voltage 

(V)

Power 
consumption
(mW) TYP.

Package*2
F No. Config

uration

Horizontal 
viewing 
angle 
(°)

1/3.2 
type

QSXGA

Auto 
focus 

function

RJ63SC400
• QSXGA to SubQCIF
• 5 fps at QSXGA/30 fps at VGA
• 8x electronic zoom at QVGA size (MAX.)
• Image inversion function (right and left)

2 592
x

1 944

F2.8

4 pcs.

61

UYVY 
(Parallel)

2.8/1.8 
(I/O: 1.8 
or 2.8)

240 
(at 5 fps) 40FPC type

★RJ63SC500*1
• QSXGA to SubQCIF
• 5 fps at QSXGA/30 fps at VGA
• Image inversion function (right and left)

RAW10 
(Parallel)

120 
(at 5 fps) 34FPC type

1/4 
type

★RJ64SC100
• QSXGA to SubQCIF
• 5 fps at QSXGA/30 fps at VGA
• 8x electronic zoom at QVGA size (MAX.)
• Image inversion function (right and left)

54

UYVY 
(Parallel)

T.B.D. 35FPC type

QXGA

RJ64PC200
• QXGA to SubQCIF
• 7.5 fps at QXGA/30 fps at XGA
• 6.4x electronic zoom at QVGA size (MAX.)
• Image inversion function (right and left)

2 048
x

1 536

3 pcs.

53

230 
(at 7.5 fps) 30FPC type

★RJ64PC700*1
• QXGA to SubQCIF
• 7.5 fps at QXGA/30 fps at XGA
• Image inversion function (right and left)

4 pcs.

RAW10 
(Parallel)

110 
(at 7.5 fps)

27FPC type

★RJ64PC800
• QXGA to SubQCIF
• 7.5 fps at QXGA/30 fps at XGA
• 6.4x electronic zoom at QVGA size (MAX.)
• Image inversion function (right and left)

54 UYVY 
(Parallel)

190 
(at 7.5 fps)

1/5 
type UXGA RJ65NC100

• UXGA to SubQCIF
• 10 fps at UXGA/30 fps at SXGA
• 5x electronic zoom at QVGA size (MAX.)
• Image inversion function (right and left)

1 600
x

1 200
3 pcs. 220 

(at 10 fps) 30FPC type

1/8 
type FWVGA

—

RJ68BA100
• FWVGA to SubQCIF
• 30 fps at FWVGA
• 2x electronic zoom at QVGA size (MAX.)
• Image inversion function (right and left)

854
x

480

2 pcs.

62 UYVY 
(Mipi)

125 
(at 30 fps) 17FPC type

1/10 
type VGA

RJ6ABA103 • VGA to SubQCIF
• 30 fps at VGA
• 2x electronic zoom at QVGA size (MAX.)
• Image inversion function (right and left)

640
x

480
54

UYVY 
(Parallel)

70 
(at 30 fps)

20LCC type
(Socket 
mounted only)

★RJ6ABA600 UYVY 
(Mipi)

90 
(at 30 fps) 21FPC type

Model No. Outline dimensions
(D x W x H) TYP. (mm) Package*1

RJ63SC400 9.5 x 9.5 x 5.9 40FPC type

★RJ63SC500 9.5 x 9.5 x 5.9 34FPC type

★RJ64SC100 8.5 x 8.5 x 5.0 35FPC type

RJ64PC200 8.5 x 8.5 x 5.3 30FPC type

★RJ64PC700 8.5 x 8.5 x 6.0
27FPC type

★RJ64PC800 8.5 x 8.5 x 5.1

RJ65NC100 7.0 x 7.0 x 4.0 30FPC type

RJ68BA100 6.0 x 5.5 x 2.2 17FPC type

RJ6ABA103 5.0 x 5.0 x 1.95 20LCC type 
(Socket mounted only)

★RJ6ABA600 5.0 x 5.0 x 1.95 21FPC type

CMOS camera module
RJ6ABA103

DSP with
camera system

controller

CMOS
image
sensor Timing

generator

CDS/AGC/
10-bit ADC

L
e
n
s

I2C bus control

Digital output for
UYVY

●System Configuration Example

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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ROAD MAP FOR HIGH-RESOLUTION CCDs
FOR DIGITAL CAMERAS

★Under development

■ Road Map for High-resolution CCDs for Digital Cameras

8M

9M

10M

12M

Total
pixels 2008 2009 2010

1/2.5 type

1/2.3 type

RJ2393BB0KT

9 510 kpixels

RJ23W3EA0KT

10 550 kpixels

RJ23W3HA0LT

10 550 kpixels

RJ23Y3BA0LT

12 530 kpixels

RJ23Y3EA0LT

12 530 kpixels

★RJ23Y3HA0LT

12 530 kpixels

RJ23V3EB0KT

8 500 kpixels

720p

720p

Higher 
sensitivity

Higher 
sensitivity

Higher 
sensitivity

Higher 
speed

Lower noise
Lower power
consumption/
Higher speed

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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HIGH-RESOLUTION CCDs /
1/3-TYPE CCDs / 1/3.8-TYPE CCD / 1/4-TYPE CCDs

★Under development

■ High-resolution CCDs

■ 1/3-type CCDs

*  Suitable for intense light exposure.

■ 1/3.8-type CCD

*  Suitable for intense light exposure.

■ 1/4-type CCDs

*  Suitable for intense light exposure.

Optical 
format

Total 
pixels Color f lter Model No. Movie function

Resolution Pixel size 
H x V (µm2)

Sensitivity 
(mV) TYP.

Smear ratio 
(dB) TYP. Package

Image pixels (H x V)

1/2.3 
type

10 550 k

R,G,B 
primary color 
mosaic f lters

RJ23W3EA0KT VGA 30 fps
3 704 x 2 784 1.68 x 1.68

105
–87

N-LCC040-S433A

RJ23W3HA0LT 720p 30 fps 100

N-LCC040-R350
12 530 k

RJ23Y3BA0LT
VGA 30 fps

4 040 x 3 032 1.55 x 1.55
100

–83

RJ23Y3EA0LT –86

★RJ23Y3HA0LT 720p 30 fps 105 –84

1/2.5 
type

8 500 k RJ23V3EB0KT VGA 30 fps 3 320 x 2 496 1.75 x 1.75 100 –85
N-LCC040-S433A

9 510 k RJ2393BB0KT VGA 30 fps 3 512 x 2 640 1.66 x 1.66 100 –83

Total pixels Standard Model No.
Resolution Pixel size 

H x V (µm2)
Sensitivity 
(mV) TYP.

Smear ratio 
(dB) TYP. Package

Horizontal TV lines Image pixels (H x V)

270 k

Color

NTSC
RJ2311DB0PB*

330

512 x 492 9.6 x 7.5 3 200 –135

P-DIP016-0450

RJ2312DB0PB*

320 k PAL
RJ2321DB0PB*

512 x 582 9.6 x 6.34 3 200 –135
RJ2322DB0PB*

410 k NTSC
RJ2351CA0PB*

480

768 x 494 6.4 x 7.5 2 000 –120
RJ2352CA0PB*

470 k PAL
RJ2361CA0PB*

752 x 582 6.5 x 6.3 2 000 –120
RJ2362CA0PB*

Total pixels Standard Model No.
Resolution Pixel size 

H x V (µm2)
Sensitivity 
TYP. (mV)

Smear ratio 
TYP. (dB) Package

Horizontal TV lines Image pixels (H x V)

290 k Color NTSC RJ2411CA0PB* 330 532 x 512 7.2 x 5.6 1 200 –120 P-DIP014-0400A

Total pixels Standard Model No.
Resolution Pixel size 

H x V (µm2)
Sensitivity 
TYP. (mV)

Smear ratio 
TYP. (dB) Package

Horizontal TV lines Image pixels (H x V)

270 k

Color

NTSC

RJ2411BA0PB*

330

512 x 492 7.2 x 5.6

1 200

–120

P-DIP014-0400A

RJ2411BB0PB

★RJ2411EA0PB*
–130

★RJ2411EB0PB

RJ2411DA0PB*
1 800

–120

★RJ2411FA0PB* –130

320 k PAL

RJ2421BB0PB

512 x 582 7.2 x 4.73

1 100
–120

★RJ2421EB0PB –130

RJ2421DA0PB*
1 650

–120

★RJ2421FA0PB* –130

410 k NTSC
RJ2451BA0PB

480

768 x 494 4.9 x 5.6
600

–114
RJ2451CA0PB* 900

470 k PAL
RJ2461BA0PB

752 x 582 5.0 x 4.77
600

–114
RJ2461CA0PB* 900

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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CCD PERIPHERAL ICs/LSIs
★Under development

■ CCD Peripheral ICs/LSIs
Description Model No. Features Package

V driver LR366851 Vertical pulse driver for CCDs, 2-level output x 2, 3-level output x 4,
2-level output circuit for electronic shutter P-SSOP024-0275

CDS/PGA/ADC

IR3Y48B1 Low power consumption [80 mW (TYP.)], high-speed S/H circuit, high-gain PGA circuit, 
10-bit ADC (18 MHz), 10-bit digital output P-QFP048-0707

IR3Y60U6 Low power consumption [69 mW (TYP.)], high-speed S/H circuit, high-gain PGA circuit, 
10-bit ADC (20 MHz), 10-bit digital output P-VQFN032-0505

IR3Y50U6 Low power consumption [75 mW (TYP.)], high-speed S/H circuit, high-gain PGA circuit, 
12-bit ADC (25 MHz), 12-bit digital output P-VQFN036-0606

LR36B03 Low power consumption [81 mW (TYP.)], high-speed S/H circuit, high-gain PGA circuit, 
12-bit ADC (25 MHz), mechanical ir is control function, 12-bit digital output P-VQFN036-0606

V driver
+

CDS/PGA/ADC
+

DSP

LR38653 For 270-k/320-k/410-k/
470-kpixel CCDs

<V driver>
  Vertical pulse driver for CCDs, 
  2-level output x 2, 3-level output x 2, 
  2-level output circuit for electronic shutter
<CDS/PGA/ADC>
  25 MHz, high-speed S/H circuit, 
  high-gain PGA circuit, 12-bit ADC
<DSP>
  10-bit DAC, synchronous signal generation circuit, 
  CCD drive timing generator, AE control function, 
  AWB control function, lens shading correction function, 
  auto white blemish compensation function, mirror image 
  function, YUV digital output, NTSC/PAL analog output

P-LFBGA171-0811

LR38654 For 270-k/290-k/320-k/410-k/
470-kpixel CCDs

<V driver>
  Vertical pulse driver for CCDs, 
  2-level output x 2, 3-level output x 2, 
  2-level output circuit for electronic shutter
<CDS/PGA/ADC>
  25 MHz, high-speed S/H circuit, 
  high-gain PGA circuit, 12-bit ADC
<DSP>
  10-bit DAC, synchronous signal generation circuit, 
  CCD drive timing generator, AE control function, 
  AWB control function, lens shading correction function, 
  auto white blemish compensation function, mirror image 
  function, electronic optical axis adjustment function*1, 
  YUV digital output, NTSC/PAL analog output

P-LFBGA171-0811

CDS/PGA/ADC
+

DSP

★LR38692 For 1 310-kpixel CCDs

<CDS/PGA/ADC>
  36 MHz, high-speed S/H circuit,
  high-gain PGA circuit, 12-bit ADC
<DSP>
  10-bit DAC, synchronous signal generation circuit,
  CCD drive timing generator, AE control function,
  AWB control function, lens shading correction function,
  auto white blemish compensation function,
  mirror image function, mechanical ir is control function,
  privacy masking function, Day/Night control function,
  color rolling suppression function, high resolution function,
  motion detection function, auto focus control function,
  NTSC/PAL analog output, Y/C analog output,
  UYVY digital output (ITU-R BT656 compliant)

P-LFBGA256-1111

★LR38693 For 410-k/470-kpixel CCDs

<CDS/PGA/ADC>
  36 MHz, high-speed S/H circuit,
  high-gain PGA circuit, 12-bit ADC
<DSP>
  10-bit DAC, synchronous signal generation circuit,
  CCD drive timing generator, AE control function,
  AWB control function, lens shading correction function,
  auto white blemish compensation function,
  mirror image function, mechanical ir is control function,
  privacy masking function, Day/Night control function,
  color rolling suppression function, high resolution function,
  line lock function, motion detection function, 
  auto focus control function, wide dynamic range function,
  slow shutter function, NTSC/PAL analog output,
  Y/C analog output,
  UYVY digital output (ITU-R BT656 compliant)

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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CCD PERIPHERAL ICs/LSIs
★Under development

■ CCD Peripheral ICs/LSIs (cont’d)

*1 Support for only 290-kpixel CCD.
*2 Support for only 410-k/470-kpixel CCDs.

Description Model No. Features Package

CDS/PGA/ADC
+

DSP
★LR38694 For 410-k/470-kpixel CCDs

<CDS/PGA/ADC>
  36 MHz, high-speed S/H circuit,
  high-gain PGA circuit, 12-bit ADC
<DSP>
  10-bit DAC, synchronous signal generation circuit,
  CCD drive timing generator, AE control function,
  AWB control function, lens shading correction function,
  auto white blemish compensation function,
  mirror image function, mechanical ir is control function,
  privacy masking function, Day/Night control function,
  color rolling suppression function, high resolution function,
  line lock function, motion detection function,
  auto focus control function, NTSC/PAL analog output,
  Y/C analog output,
  UYVY digital output (ITU-R BT656 compliant)

P-LFBGA256-1111

DSP

LR386032

For 270-k/320-k/410-k/
470-kpixel CCDs

9-bit DAC, synchronous signal generation circuit, 
CCD drive timing generator, AE control function, 
AWB control function, mirror image function, 
YUV digital output, NTSC/PAL analog output

P-LQFP080-1212

LR38627

10-bit DAC, synchronous signal generation circuit, 
CCD drive timing generator, AE control function, 
AWB control function, lens shading correction function, 
auto white blemish compensation function, 
mirror image function, YUV digital output, 
NTSC/PAL analog output

P-TQFP128-1414

LR38690

10-bit DAC, synchronous signal generation circuit, 
CCD drive timing generator, AE control function, 
AWB control function, lens shading correction function, 
auto white blemish compensation function, 
mirror image function, mechanical ir is control function, 
privacy masking function, Day/Night control function, 
color rolling suppression function, high resolution function, 
NTSC/PAL analog output, Y/C analog output, 
UYVY digital output (ITU-R BT656 compliant)*2

P-LQFP100-1414

Power supply IC for
CCDs and peripheral

ICs/LSIs

IR3M59U For 270-k/320-kpixel CCDs
Input voltage range: 4.5 to 16 V,
PWM control + charge pump system,
output voltage: three outputs (15 V/12 V, –8 V/–5 V, 3.3 V),
power sequencing circuit, overcurrent protection circuit

P-VQFN032-0505

IR3M63U For 270-k/290-k/320-k/410-k/
470-kpixel CCDs

Input voltage range: 4.5 to 10 V,
PWM control + charge pump system,
output voltage: four outputs (15 V, –8 V, 3.3 V, 1.8 V),
power sequencing circuit, overcurrent protection circuit

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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CCD PERIPHERAL ICs/LSIs
★Under development

●System Configuration Examples
<Color Security Camera System with Two-chip Configuration [Low Power Consumption Type]>

Four-power-supply CCDs and peripheral IC/LSIs

CCD V driver + CDS/PGA/ADC + DSP Power supply IC

1/3 type

270 kpixels
RJ2311DB0PB

LR38653/LR38654

—
RJ2312DB0PB

320 kpixels
RJ2321DB0PB

RJ2322DB0PB

410 kpixels
RJ2351CA0PB

IR3M63U

RJ2352CA0PB

470 kpixels
RJ2361CA0PB

RJ2362CA0PB

1/3.8 type 290 kpixels RJ2411CA0PB LR38654

1/4 type

270 kpixels

RJ2411BA0PB

LR38653/LR38654

RJ2411BB0PB

★RJ2411EA0PB

★RJ2411EB0PB

RJ2411DA0PB

★RJ2411FA0PB

320 kpixels

RJ2421BB0PB

★RJ2421EB0PB

RJ2421DA0PB

★RJ2421FA0PB

410 kpixels
RJ2451BA0PB

RJ2451CA0PB

470 kpixels
RJ2461BA0PB

RJ2461CA0PB

V driver
+

CDS/PGA/12-bit ADC
+

DSP

DSP serial control

Four-power-supply
CCD

Power
supply

voltage
–8 V

Power
supply

voltage
1.8 V

Power
supply

voltage
3.3 V

Power
supply

voltage
15 V

Analog output for NTSC/PAL

Digital output for YUV 

Power supply IC
IR3M63U

Input voltage
4.5 to 10 V

E2PROM

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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CCD PERIPHERAL ICs/LSIs
★Under development

<Color Security Camera System with Three-chip Configuration>

Four-power-supply CCDs and peripheral ICs/LSIs

CCD CDS/PGA/ADC + DSP

1/3 type

410 kpixels
RJ2351CA0PB

★LR38693/★LR38694

RJ2352CA0PB

470 kpixels
RJ2361CA0PB

RJ2362CA0PB

1/4 type

410 kpixels
RJ2451BA0PB

RJ2451CA0PB

470 kpixels
RJ2461BA0PB

RJ2461CA0PB

Analog output for NTSC/PAL

Analog output for Y/C

Digital output for UYVY (ITU-R BT656 compliant)

CDS/PGA/12-bit ADC
+

DSP

V driver

OSD

SDRAM Flash ROM

* This system shows the configuration example for ★LR38693 below.

Four-power-supply
CCD

Power
supply

voltage
3.3 V

Power
supply

voltage
1.5 V

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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CCD PERIPHERAL ICs/LSIs
★Under development

<Color Security Camera System with Four-chip Configuration ( I )>

Four-power-supply CCDs and peripheral ICs/LSIs

CCD CDS/PGA/ADC DSP

1/3 type

270 kpixels
RJ2311DB0PB

IR3Y48B1 + LR386032/
LR36B03 + LR38627

RJ2312DB0PB

320 kpixels
RJ2321DB0PB

RJ2322DB0PB

410 kpixels
RJ2351CA0PB

RJ2352CA0PB

470 kpixels
RJ2361CA0PB

RJ2362CA0PB

1/4 type

270 kpixels

RJ2411BB0PB

★RJ2411EB0PB

RJ2411DA0PB

★RJ2411FA0PB

320 kpixels

RJ2421BB0PB

★RJ2421EB0PB

RJ2421DA0PB

★RJ2421FA0PB

410 kpixels
RJ2451BA0PB

RJ2451CA0PB

470 kpixels
RJ2461BA0PB

RJ2461CA0PB

CDS/PGA/ADC
Analog output for NTSC/PAL

Digital output for YUV

V driver

Four-power-supply
CCD

DSP serial control

DSP

E2PROM

* This system shows the configuration example for LR36B03 + LR38627 below.

Power
supply

voltage
3.3 V

Power
supply

voltage
1.8 V

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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CCD PERIPHERAL ICs/LSIs
★Under development

<Color Security Camera System with Four-chip Configuration (II)>

Four-power-supply CCDs and peripheral ICs/LSIs

CCD CDS/PGA/ADC DSP

1/3 type

270 kpixels
RJ2311DB0PB

LR36B03 LR38690

RJ2312DB0PB

320 kpixels
RJ2321DB0PB

RJ2322DB0PB

410 kpixels
RJ2351CA0PB

RJ2352CA0PB

470 kpixels
RJ2361CA0PB

RJ2362CA0PB

1/4 type

270 kpixels

RJ2411BB0PB

★RJ2411EB0PB

RJ2411DA0PB

★RJ2411FA0PB

320 kpixels

RJ2421BB0PB

★RJ2421EB0PB

RJ2421DA0PB

★RJ2421FA0PB

410 kpixels
RJ2451BA0PB

RJ2451CA0PB

470 kpixels
RJ2461BA0PB

RJ2461CA0PB

CDS/PGA/ADC
LR36B03

Analog output for NTSC/PAL

Analog output for Y/C

Digital output for UYVY (ITU-R BT656 compliant)
V driver

Four-power-supply
CCD

DSP serial control

Power
supply

voltage
3.3 V

Power
supply

voltage
1.8 V

DSP

LR38690

E2PROM

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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FOR NOTEBOOK PCs, PC MONITORS AND LCD TVs /
FOR MOBILE PHONES

✩New product
★Under development

■ For Notebook PCs, PC Monitors and LCD TVs
●TFT-LCD Drivers

*1 EMI: Electro-Magnetic Interference
*2 RSDS™: Reduced Swing Differential Signaling

●TFT-LCD Controller

RSDS and PPDS are trademarks of National Semiconductor Corporation.

■ For Mobile Phones
●TFT-LCD Controllers

*1 MDDI (Mobile Display Digital Interface): The serial interface standard developed by QUALCOMM

IrSimple™ is a trademark of Infrared Data Association.
QUALCOMM and MSM are trademarks of QUALCOMM Incorporated.

Drive function Model No. Gray scale
No. of 

LCD drive 
outputs

Display 
voltage 

(V) MAX.

Clock 
frequency 

(MHz) MAX.

Supply 
voltage 

(V)
Description Package

Source 
driver

Dot 
inversion 

drive

✩LH16CR

256 levels

414

16.5

85

2.7 to 3.6

Low EMI*1 driver using RSDS™*2 interface, 
built-in reference voltage generation circuit, 
R-DAC system

SOF★LH16DH 804/840/
912/960 330

Low EMI*1 driver using mini-LVDS interface, 
R-DAC system

✩LH16DD 630/642/
684/720 250

Model No. Image 
size

Input 
interface

Output 
interface Function

Clock 
frequency 

(MHz) MAX.

Supply voltage (V)
Package

Core Digital Analog

LR388F5A 1 366 x 768 LVDS 1ch 
10/8 bits

RSDS   8/6 bits
2/1ch

mini-LVDS   8 bits
2/1ch

• Improves response speed of LCD 
image by original Quick Shoot 
technology (with a built-in frame 
memory) 

• Register control by external 
EEPROM (SPI) and I2C I/F

• Control by gamma correction IC 
(SPI)

85 1.1 to 1.3 3.0 to 3.6 2.3 to 2.7 TFBGA204-1212

Model No.
LCD

interface
(pixel) MAX.

Display
colors
MAX.

Display RAM
capacity

(bit)
Function CPU

interface
Supply voltage (V)

Package
Core Host I/F

LR388D8 480 x 864 16 770 k
colors

16 M
(Flexibly meets the 

requirement 
depending on the 

panel size)

• MDDI*1-compliant
• Built-in IrSimple™ and IrDA 

communications functions
• Main/sub LCD controller
• Graphic processing
• Built-in SDHC MDDI*1 for

MSM series/
80-family
(8/9/16/

18-bit parallel)

1.08 to 1.32

1.65 to 3.6

P-WFBGA205-0808

LR388D1

240 x 400 262 144
colors 240 x 400 x 18

• MDDI*1-compliant
• Built-in IrSimple™ and IrDA 

communications functions
• Main/sub LCD controller
• Graphic processing

1.65 to 1.95

P-VFBGA144-0808

LR38869A
• MDDI*1-compliant
• Main/sub LCD controller
• Graphic processing
• Parallel bus host interface

P-TFBGA176-0909

LR388692
• MDDI*1-compliant
• Main/sub LCD controller
• Graphic processing

MDDI*1 for
MSM series P-VFBGA100-0606
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POWER SUPPLY ICs FOR TFT-LCDs

■ Power Supply ICs for TFT-LCDs

Model No.
No. of
output
circuits

Input 
voltage
range

(V)

Output
voltage

(V)
System

Switching
frequency

(Hz)
Switching 
transistor

Switching
current (mA)

[Built-in SW Tr]

Drive capacity
(pF)

[External SW Tr]
Package

IR3M58M/U 3 4.5 to 28 External
setting

Step-up (MAX. 20 V)/
step-down type PWM

70 k to
500 k

Built-in 
(for step-up 
type PWM)

400

1 000 P-QFP048-0707/
P-VQFN032-0505Step-down type PWM External –

Step-down,
inverting type PWM External –

LS
Is

 fo
r 
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SYSTEM LSIs / SMART MODULES

■ System LSIs

Bluetooth is a trademark of Bluetooth SIG, Inc.
Z80 is a trademark of ZiLOG, Inc.
ARM926EJ-S is a trademark of ARM Ltd.

■ Smart Modules

Model No. Function Features Supply voltage
(V) Package

LR35501 One-chip graphic controller

• Built-in video encoder (NTSC/PAL)
• Composite signal output
• Analog RGB signal output
• Capable of moving picture transmission/play, thanks to real-time 

image compression and extension technology
• Real images, backgrounds and sprites can be superimposed
• Built-in sprite graphic processor
• Built-in color object detector
• Built-in Bluetooth® HCI controller
• Built-in sound generator (ADPCM/PSG)
• Built-in CMOS camera interface (9 MHz)
• CPU: Z80 compatible, 27 MHz
• Peripherals (NAND f ash I/F, PIO, SIO, UART, ADC, PWM, etc.)

Core: 1.8 ± 0.18

I/O: 3.3 ± 0.3
P-QFP128-1420

LR35503 One-chip graphic controller

• Digital LCD interface (6-bit RGB)
• 27 MHz digital YUV video input
• Capable of moving picture transmission/play, thanks to real-time 

image compression and extension technology
• Real images, backgrounds and sprites can be superimposed
• Built-in sprite graphic processor
• Built-in color object detector (Only for CMOS camera input)
• Built-in Bluetooth® HCI controller
• Built-in sound generator (ADPCM/PSG)
• Built-in CMOS camera interface (9 MHz)
• CPU: Z80 compatible, 27 MHz
• Peripherals (NAND f ash I/F, PIO, SIO, UART, ADC, PWM, etc.)

Core: 1.8 ± 0.18

I/O: 3.3 ± 0.3
P-LQFP144-2020

LR35504 One-chip graphic controller

• Digital LCD interface 
(Capable of being set from 320 x 240 to 1 366 x 768 by increments 
of 8 dots)
24-bit color

• ITU-R BT656 digital video input
• Built-in CMOS camera interface (3 Mpixels, 54 MHz)
• Built-in JPEG-CODEC
• Real images, backgrounds and sprites can be superimposed
• Built-in sprite graphic processor

(Built-in enlargement, size reduction, rotation, transformation, 
and α blending effect functions)

• Built-in color object detector
• Built-in sound generator
• 16 ch PCM/ADPCM decoder
• CPU: ARM926EJ-S, 108/54 MHz
• Peripherals (SDRAM, NAND f ash, SD card, SDIO, GPIO, EBI, SIO, 

UART, I2C, I2S, PWM, etc.)

Core: 1.2

I/O: 3.3
P-LFBGA280-1616

Model No. Function Features Supply voltage
(V)

Outline dimensions
(W × D)
(mm)

LR0G934
3.5-inch smart module with 
built-in one-chip graphic 
controller

• LED backlight, QVGA, built-in 3.5-inch color TFT LCD
• Built-in one-chip graphic controller (LR35503)
• Built-in 64 Mbit NOR f ash
• Video input (composite NTSC)
• Built-in real-time clock
• External interface

Video input, digital input/output (shared 2 ch UART), 
analog input (4 ch ADC), sound output, battery backup terminal

5±0.5
(500 mA or higher) 87.4 × 69.2

LR0G938
3.5-inch smart module with 
touch panel and built-in 
one-chip graphic controller

• LED backlight, QVGA, built-in 3.5-inch color TFT LCD
• Touch panel function
• Built-in one-chip graphic controller (LR35503)
• Built-in 64 Mbit NOR f ash
• Video input (composite NTSC)
• Built-in real-time clock
• External interface

Video input, digital input/output (shared 2 ch UART), 
analog input (4 ch ADC), sound output, battery backup terminal

5±0.5
(500 mA or higher) 87.4 × 69.2

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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ONE-CHIP GRAPHIC CONTROLLER

■ One-chip Graphic Controller <LR35501/LR35503>
LR35501/LR35503 are the system LSIs which enable smooth graphic display by graphic controller with built-in microcomputers and 
device control and graphic display with one chip due to the microcomputers and various I/Os.

Bluetooth is a trademark of Bluetooth SIG, Inc.

General purpose I/O built-in   PIO/UART/SIO/NAND flash interface/ADC/PWM/SPI, etc.

• Smooth imaging using sprite processor
• Capable of moving picture 
  transmission/play, thanks to real-time 
  image compression technology
• Real images, backgrounds and sprites 
  can be superimposed

Built-in stereo sound circuit
• ADPCM decoder
• Programmable sound generator

• CIF/QVGA UYVY input
• Built-in HCI controller
• SPP, HID compliant

LR35503 features and functionsLR35501 features and functions

Common features

• Built-in video encoder (NTSC/PAL)
• Built-in analog RGB output
• Built-in composite video output

• Built-in digital LCD interface
  (6-bit RGB QVGA [320 x 240])
• Built-in 27 MHz YUV digital video input

Built-in versatile graphic functions Sound output

CMOS camera interface Bluetooth®

Smooth images transmission achieved by using Bluetooth®CIF/QVGA CMOS imager can be connected

Graphic expression with smooth movement is possible Warning using realistic alarm tone / audio is possible

Intellectual training toy
(Driving game)

Lion

LR35501

Flash
(MROM)

TV

Household electrical appliance

LCD
(QVGA)LR35503

Flash
(MROM)

Smooth graphics achieved by simple circuits

Directly connected to TV (composite) output

Recipe guide using moving images

TEMP :
200°C
TIME :
35 min.

NEXT ➔

Add sugar.

Add 3 table-
spoons of
sugar.

Sy
st

em
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IrSimple™ COMMUNICATIONS SERIES

■ IrSimple™ Communications Series <LR388D8/LR388D1>
IrSimple™ communications is a communications protocol which makes the Ir communication standard employed in mobile terminals
such as mobile phones, IrDA protocol, more efficient. Compared with IrDA, since the data transfer time can be significantly reduced to
approximately 1/4th to 1/10th, higher volumes of data can be sent and received. In addition, by incorporating a controller for IrSimple™
communications into mobile equipment or digital home appliances, high-quality image data taken with a digital camera or a mobile
phone camera can be readily transferred to a TV or a printer at high speed with a simple operation such as with a remote controller. The
image data captured from the camera can be enjoyed on full HD-TV, or by printing the data out.

●Features

●Application & System Configuration Example

● LR388D8
(MDDI*1-compliant WVGA LCD controller for IrSimple™)
The LR388D1 has been made compatible with full-WVGA LCD 
displays, with internal memory (16 Mbits) that can hold two 
screens of data (main and sub). High-resolution display and low 
power consumption have been realized. Furthermore, a built-in 
SD card interface supports a reduction in the number of chips.

● LR388D1
(MDDI*1-compliant WQVGA LCD controller for IrSimple™)
Thanks to a built-in IrSimple™ function in the LCD controller, 
the mounting area of a mobile phone can be decreased; thus it 
contributes to size reduction in mobile phones. Also, a higher 
volume of data can be transferred at high speed with 4 fewer 
signal lines due to the incorporation of an MDDI*1 interface.

*1  MDDI (Mobile Display Digital Interface) :  The serial interface standard developed by QUALCOMM

LR388D8/D1

MSM
baseband
processor

LCD display

MDDI-compliant
LCD controller
for IrSimple™

Flash memory

Mechanical section
for ink jet

CPU

ASIC
(Interface IC)

Display panel

Camera
module

CPU
bus

LCD display

LCD driver

LCD controller

Front end for 
IrSimple™

communications

High-resolution digital image taken with 
a mobile phone camera can be transferred to 
various equipment at high speed.

Transmitting side
(Mobile phone)

Receiving side
(Printer)

Receiving side
(LCD TV)

Connected directly
with MSM via 

MDDI I/F

High-frequency device

Image data taken with
a mobile phone camera
can be printed out immediately.

Can enjoy digital photo
taken with mobile phone
camera on full HD-TV. Control LSI for

IrSimple™

Control LSI for
IrSimple™

LR388D8/D1

Built-in SD card
interface

(LR388D8 only)

JPEG
data

Tuner module

Broadcast signal 
processing LSI

CPU

Video signal processing LSI

IrSimple™ is a trademark of Infrared Data Association.
QUALCOMM and MSM are trademarks of QUALCOMM Incorporated.
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SMART CARDS/LSI MODULES FOR SMART CARDS /
SDK FOR SMART CARDS

■ Smart Cards/LSI Modules for Smart Cards

■ SDK (Software Development Kit) for Smart Cards

Java and Java Card are trademarks of Sun Microsystems, Inc.

Type Communication
standards Protocol

Transmission
speed

(kbps) MAX.

Nonvolatile
memory
capacity

Cycling
capability CPU Security system

SJCard 211

Contact ISO/IEC7816 T = 1 19.2
1 Mbyte

(Flash memory)
100 000

times 16 bits
RSA, DES, T-DES, etc.
high-speed cryptographic 
authentication with built-in 
coprocessor,
hardware-based random 
number generator

Contactless ISO/IEC14443
Type B ISO/IEC14443-4 424

SJCard 222

Contact ISO/IEC7816 T = 1 38.4
1 Mbyte

(Flash memory)
100 000

times 16 bits

Contactless ISO/IEC14443
Type B ISO/IEC14443-4 424

SDK type Contents Remarks

For SJCard 211 Development kit CD for SJCard
SJCard simulator The sample card is not included in the kit.

For SJCard 222 Development kit CD for SJCard
SJCard simulator The sample card is not included in the kit.

SJCard 211
• Java CardTM 2.1.1 compliance
• Capable of developing applications

using Java language

SJCard 222
• Java CardTM 2.2.2 compliance
• Capable of developing applications

using Java language

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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CSP
★Under development

■ CSP
●CSP (Chip Size Package)

The FBGA (commonly known as CSP) has an area array terminal structure with solder balls on the 
bottom, to give it a near chip-size footprint. This high-density, compact and low-profile package 
technology will greatly help in the design of compact mobile equipment, such as mobile phones and 
digital cameras.

●Wafer-level CSP
The wafer-level CSP (WL-CSP) is a kind of chip-size package which is manufactured by assembling directly onto the finished wafer.

FBGA (CSP)

Package height
0.8 mm to 1.5 mm (MAX.)

Gold wire Mold resin

Cu pattern
Lead-free solder ball

Substrate

Diameter :  0.45 mm
 0.4 mm
 0.3 mm
 0.25 mm

IC

Terminal pitch :  0.8 mm
 0.65 mm
 0.5 mm
 0.4 mm

Features

Cross
section
example

● Compact and lightweight
   Ability to create a near-chip size and lighter-weight package in comparison with conventional plastic packages.
● High reliability
   Comparable high reliability with that of conventional plastic packages.
● Mountability
   Conventional mounting system is available for CSP. SOP and QFP can be mounted together with CSP.

Terminal pitch

Maximum terminal counts

Nominal dimensions

0.8 mm

352 (16 mm x 16 mm)

0.65 mm

352 (16 mm x 16 mm)

6 mm x 6 mm to 16 mm x 16 mm

0.4 mm

264 (10 mm x 10 mm)

5 mm x 5 mm to 10 mm x 10 mm

0.5 mm

372 (16 mm x 16 mm)

Features

Cross
section
example

● Compact and thinner size
   It makes it possible to create an almost IC-size and lighter-weight package.
● Mountability
   The conventional CSP mounting system can be also used in that of wafer-level CSP, which facilitates chip 
   mounting more than bare-chip mounting does. It can be mounted together with other existing packages and 
   passive components. (The use of underfill is recommended to improve the reliability of assembly.)

Chip size*

Pad pitch

Maximum terminal counts

4 mm x 4 mm

49 (7 x 7) 81 (9 x 9)
*  Rectangular chip form is also available.

0.5 mm 0.4 mm

3.5 mm x 3.5 mm

36 (6 x 6) 49 (7 x 7)

0.5 mm 0.4 mm

3 mm x 3 mm

25 (5 x 5) 36 (6 x 6)

0.5 mm 0.4 mm

★ 2.5 mm x 2.5 mm

16 (4 x 4) 25 (5 x 5)

0.5 mm 0.4 mm

Lead-free solder ball
Passivation layer

Package height
0.5 mm to 1 mm (MAX.)

ICCu pattern
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SiP

■ SiP (System in Package)
System in Package is SHARP’s original high-density mounting technology that achieves high-density memory capacity and multiple 
functions by stacking multiple ICs or multiple packages. The System in Package technology means chip-stacked package technology 
that can achieve up to 5-chip mounting by stacking ICs in a single package. The System in Package technology contributes to higher 
functionality of applications, such as mobile phones and digital cameras, as well as to reduction in size and weight.

●Chip Stacked CSP

Features

Cross
section
example

(5-chip stacked CSP)

● Wide variety of lineup
It is possib le to provide a wide lineup of stac ked CSPs, including 2-chip, 3-chip, 4-chip and 5-chip stac ked 
CSPs, to respond to customer needs.

● Compact and thinner size
Encapsulating multiple ICs into an existing plastic package contributes to decreasing the mounting area. In 
addition, SHARP’s wafer thinning technology makes it possible to achieve 1.4 mm (MAX.) package height.

● Multiple functions
Multiple ICs of diff erent sizes and functions , such as logic LSIs and memor ies, can be incor porated in a 
single package, making possible multiple functions.

● Same-size IC stacking technology
SHARP's stacking technology enab les stacking of m ultiple same-size ICs, contr ibuting to higher memor y 
density.

(4-chip stacked CSP)
When using a SHARP f our-chip stac ked CSP, the mounting area and w eight of a pac kage can be 
decreased b y half in compar ison with using tw o 2-chip stac ked CSPs , or a 3-chip stac ked CSP and a 
conventional CSP.

Package height
1.4 mm (MAX.)*
1.6 mm (MAX.)*

Lead-free solder ball

Diameter :  0.45 mm
0.30 mm

Terminal pitch :  0.8 mm
0.5 mm

Cu pattern Substrate

Mold resinICGold wire

* At 0.8 mm terminal pitch

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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SiP

●Chip Stacked TSOP/QFP*/VQFN/HQFN

Features

Cross
section
example

*  Including TQFP and LQFP.

● Decreased mounting area
By encapsulating tw o identical or diff erent types of ICs into a single con ventional plastic pac kage,  the 
mounting area of the package can be decreased.

● Multiple functions
Thanks to the incorporation of different sizes and functions of multiple ICs, such as logic LSIs and 
memories, the functionality increases.

● Higher memory density
When incor porating tw o identical memor y ICs into a single pac kage, memor y density doub les on the 
same mounting area.

(TSOP, QFP*)

(VQFN)

Gold wire

Package height
1.0 mm (MAX.)

Mold resin

(HQFN)

Gold wire

Package height
1.0 mm (MAX.)

Mold resin

(Hamburger type) (Turtle stack type)
Gold wireICGold wireIC

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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■ SOF
●SOF (System On Film)

SOF is a highly flexible thin film package, created from SHARP’s TCP technologies. 
It can be easily bent, and contributes to thin and compact design of products.
Peripheral circuit components can also be mounted.

Features

Cross
section
example

Film
specifications

Other components Bare chips and peripheral chip components can be mounted on the film.

● Highly flexible and thin film package
   By using highly flexible and thin film, SOF contributes to creating thin and compact products.
   It can also achieve finer terminal pitches and multiple outputs easily, and pattern layout on a film under the chip 
   makes it possible to improve the flexibility of the pattern layout. 
● Multiple chip mounting
   Multiple chip mounting with peripheral chip components contribute to the higher functionality of products.

Film width : W1

Maximum pattern layout area :  W2

Maximum device pitch :  L

Pattern thickness

Pattern layer

Pattern layer finish

Minimum pattern pitch

Sprocket hole :  A

Sprocket hole :  B

35 mm super wide

28.6 mm

48 mm super wide

41.6 mm

15 sprockets

8 µm

Electro-deposited Cu

Tin (Sn)

0.025 mm

1.981 mm (wide) /1.42 mm (super wide)

1.981 mm (wide) /1.42 mm (super wide)

70 mm wide

59.0 mm

Under fill material

Cu pattern

Solder resist

Gold bump

IC

34 µm, 38 µm

B

A

L

W1 W2

Sprocket hole pitch

M
ax

im
um

 p
at

te
rn

 la
yo

ut
 a

re
a

4.75 mm

Thickness 0.6 mm (MIN.)
1.0 mm (TYP.)

In addition to the SOF described above, a conventional TCP (Tape Carrier Package) is also available.

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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PACKAGE LINEUP

■ Package Lineup
●Surface-mount Type

Package
type

Appearance
(Package material)

Package code No. of terminals Terminal pitch
mm

Nominal dimensions
mm

Package depth & width
(D x W) x

(seated height [MAX.]) mm

(Plastic)
*  Figures in brackets indicate available terminal counts.

WD

FBGA
(CSP)

P-LFBGA048-0606
P-TFBGA048-0608
P-TFBGA048-0808
P-TFBGA056-0808
P-TFBGA060-0811
P-TFBGA064-0811
P-TFBGA072-0811
P-LFBGA072-0811
P-TFBGA081-0808
P-LFBGA085-0811
P-LFBGA087-0811
P-LFBGA088-0811
P-LFBGA088-0912
P-LFBGA090-0811
P-TFBGA096-1010
P-LFBGA107-0912
P-TFBGA111-1010
P-TFBGA112-1010
P-LFBGA115-0914
P-LFBGA116-1010
P-LFBGA130-1013
P-TFBGA144-1111
P-TFBGA160-1212
P-LFBGA168-1212
P-TFBGA180-1212
P-TFBGA184-1212
P-TFBGA240-1414
P-LFBGA280-1616
P-LFBGA352-1616
P-TFBGA064-0606
P-LFBGA140-0909
P-LFBGA160-1010
P-TFBGA180-1313
P-LFBGA192-1010
P-LFBGA208-1212
P-LFBGA224-1313
P-TFBGA260-1313

  6 x   6
  6 x   8

  8 x   8
  

  8 x 11

  8 x   8
  
  8 x 11

  9 x 12
  8 x 11
10 x 10
  9 x 12

10 x 10

  9 x 14
10 x 10
10 x 13
11 x 11

12 x 12

14 x 14

16 x 16

  6 x   6
  9 x   9
10 x 10
13 x 13
10 x 10
12 x 12

13 x 13

6.0 x   6.0 x  (1.4)
6.0 x   8.0 x  (1.2)

8.0 x   8.0 x (1.2)

8.0 x 11.0 x (1.2)

8.0 x 11.0 x (1.4) /        
8.0 x   8.0 x (1.2)

8.0 x 11.0 x (1.4) /        

9.0 x 12.0 x (1.4) /        
8.0 x 11.0 x (1.4) /        

10.0 x 10.0 x (1.2)
9.0 x 12.0 x (1.4) /        

10.0 x 10.0 x (1.2)

9.0 x 14.0 x (1.4) /        
10.0 x 10.0 x (1.4) /        
10.0 x 13.0 x (1.4) /        

11.0 x 11.0 x (1.2)
12.0 x 12.0 x (1.2)

12.0 x 12.0 x (1.4) /        

12.0 x 12.0 x (1.2)

14.0 x 14.0 x (1.2)

16.0 x 16.0 x (1.5)

6.0 x 6.0 x (1.2)
9.0 x 9.0 x (1.4)

10.0 x 10.0 x (1.4) /        
13.0 x 13.0 x (1.2)

10.0 x 10.0 x (1.4) /        
12.0 x 12.0 x (1.4) /        
13.0 x 13.0 x (1.4) /        

13.0 x 13.0 x (1.2)

48

56
  60 (48)*

64

  72 (64)*

81
85
87

88

90
96

107  
111  
112  
115  
116  
130  
144  
160  
168  
180  
184  
240  
280  
352  
64

140  
160  
180  
192  
208  
224  
260  

0.8

0.65

(1.6)

(1.6)

(1.6)
(1.6)
(1.6)

(1.6)

(1.6)

(1.6)
(1.6)
(1.6)

(1.6)

(1.6)
(1.6)

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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PACKAGE LINEUP

●Surface-mount Type (cont’d)

Package
type

Appearance
(Package material)

Package code No. of terminals Terminal pitch
mm

Nominal dimensions
mm

Package depth & width
(D x W) x

(seated height [MAX.]) mm

WD

P-VFBGA057-0505
P-VFBGA075-0505
P-TFBGA064-0606
P-TFBGA068-0606
P-VFBGA081-0606
P-TFBGA084-0606
P-VFBGA100-0606
P-VFBGA100-0707
P-TFBGA100-0707
P-VFBGA108-0707
P-TFBGA108-0707
P-VFBGA120-0707
P-TFBGA120-0707
P-TFBGA132-0707
P-TFBGA133-0808
P-VFBGA144-0808
P-LFBGA144-0808
P-LFBGA144-0811
P-TFBGA152-0808
P-VFBGA171-0811
P-LFBGA171-0811
P-VFBGA176-0909
P-TFBGA176-0909
P-TFBGA180-0909
P-TFBGA188-0909
P-VFBGA188-1111
P-VFBGA208-1010
P-TFBGA208-1010
P-TFBGA245-1010
P-LFBGA245-1010
P-FBGA424-1414
P-WFBGA144-0606
P-WFBGA121-0606
P-WFBGA145-0606
P-TFBGA168-0707
P-TFBGA204-0808
P-WFBGA205-0808

57
75
64
68
81
84

100  

108  

120  

132  
133  

144  

152  

171  

176  

180  

188  

208  

245  

424  
144  
121  
145  
168  
204  
205  

FBGA
(CSP)

(Plastic)

  5 x   5

  6 x   6

  7 x   7

  8 x   8

  8 x 11
  8 x   8

  8 x 11

  9 x   9

11 x 11

10 x 10

14 x 14

  6 x   6

  7 x   7

  8 x   8

5.0 x   5.0 x (0.9)

6.0 x   6.0 x (1.1)

6.0 x   6.0 x (0.9)
6.0 x   6.0 x (1.1)
6.0 x   6.0 x (0.9)
7.0 x   7.0 x (0.9)
7.0 x   7.0 x (1.1)
7.0 x   7.0 x (0.9)
7.0 x   7.0 x (1.1)
7.0 x   7.0 x (0.9)

7.0 x   7.0 x (1.1)

8.0 x   8.0 x (1.1)
8.0 x   8.0 x (0.9)

8.0 x   8.0 x (1.3) / (1.5)
8.0 x 11.0 x (1.3)
8.0 x   8.0 x (1.1)
8.0 x 11.0 x (0.9)

8.0 x 11.0 x (1.3) / (1.5)
9.0 x   9.0 x (0.9)

9.0 x   9.0 x (1.1)

11.0 x 11.0 x (0.9)
10.0 x 10.0 x (0.9)

10.0 x 10.0 x (1.1)

10.0 x 10.0 x (1.3)
14.0 x 14.0 x (1.8)
6.0 x   6.0 x (0.75)

6.0 x   6.0 x (0.8)

7.0 x   7.0 x (1.0)
8.0 x   8.0 x (1.0)
8.0 x   8.0 x (0.8)

0.5

0.4

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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PACKAGE LINEUP

●Surface-mount Type (cont’d)

Package
type

Appearance
(Package material)

Package code No. of terminals Terminal pitch
mm

Nominal dimensions
mm

Package depth & width
(D x W) x

(seated height [MAX.]) mm

XXX: Terminal counts

BGA is a trademark of Motorola Nippon Ltd.

WD

W
D

P-TFBGAXXX-0606
P-TFBGAXXX-0707
P-TFBGAXXX-0808
P-TFBGAXXX-0909
P-TFBGAXXX-1010
P-TFBGAXXX-1111
P-TFBGAXXX-1212
P-TFBGAXXX-1313
P-TFBGAXXX-1414
P-TFBGAXXX-1515
P-TFBGAXXX-1616
P-TFBGAXXX-0606
P-TFBGAXXX-0707
P-TFBGAXXX-0808
P-TFBGAXXX-0909
P-TFBGAXXX-1010
P-TFBGAXXX-1111
P-TFBGAXXX-1212
P-TFBGAXXX-1313
P-TFBGAXXX-1414
P-TFBGAXXX-1515
P-TFBGAXXX-1616
P-TFBGAXXX-0606
P-TFBGAXXX-0707
P-TFBGAXXX-0808
P-TFBGAXXX-0909
P-TFBGAXXX-1010
P-TFBGAXXX-1111
P-TFBGAXXX-1212
P-TFBGAXXX-1313
P-TFBGAXXX-1414
P-TFBGAXXX-1515
P-TFBGAXXX-1616
P-TFBGAXXX-0505
P-TFBGAXXX-0606
P-TFBGAXXX-0707
P-TFBGAXXX-0808
P-TFBGAXXX-0909
P-TFBGAXXX-1010

to 36
to 49
to 81

to 100
to 121
to 144
to 196
to 216

to 240

to 352
to 49
to 81

to 121
to 144
to 196
to 224
to 256
to 272
to 304
to 320
to 352
to 100
to 132
to 164
to 192
to 216
to 244
to 268
to 296
to 320
to 348
to 372
to 100
to 144
to 168
to 204
to 228
to 264

FBGA
(CSP)

PBGA
(BGA)

(Plastic)

(Plastic)

  6 x   6
  7 x   7
  8 x   8
  9 x   9
10 x 10
11 x 11
12 x 12
13 x 13
14 x 14
15 x 15
16 x 16
  6 x   6 
  7 x   7
  8 x   8
  9 x   9
10 x 10
11 x 11
12 x 12
13 x 13
14 x 14
15 x 15
16 x 16
  6 x   6
  7 x   7
  8 x   8
  9 x   9
10 x 10
11 x 11
12 x 12
13 x 13
14 x 14
15 x 15
16 x 16
  5 x   5
  6 x   6
  7 x   7
  8 x   8
  9 x   9
10 x 10

6.0 x   6.0 x (1.2)
7.0 x   7.0 x (1.2)
8.0 x   8.0 x (1.2)
9.0 x   9.0 x (1.2)

10.0 x 10.0 x (1.2)
11.0 x 11.0 x (1.2)
12.0 x 12.0 x (1.2)
13.0 x 13.0 x (1.2)
14.0 x 14.0 x (1.2)
15.0 x 15.0 x (1.2)
16.0 x 16.0 x (1.2)

6.0 x 6.0 x (1.2)
7.0 x 7.0 x (1.2)
8.0 x 8.0 x (1.2)
9.0 x 9.0 x (1.2)

10.0 x 10.0 x (1.2)
11.0 x 11.0 x (1.2)
12.0 x 12.0 x (1.2)
13.0 x 13.0 x (1.2)
14.0 x 14.0 x (1.2)
15.0 x 15.0 x (1.2)
16.0 x 16.0 x (1.2)
6.0 x   6.0 x (1.1)
7.0 x   7.0 x (1.1)
8.0 x   8.0 x (1.1)
9.0 x   9.0 x (1.1)

10.0 x 10.0 x (1.1)
11.0 x 11.0 x (1.1)
12.0 x 12.0 x (1.1)
13.0 x 13.0 x (1.1)
14.0 x 14.0 x (1.1)
15.0 x 15.0 x (1.1)
16.0 x 16.0 x (1.1)
5.0 x   5.0 x (1.0)
6.0 x   6.0 x (1.0)
7.0 x   7.0 x (1.0)
8.0 x   8.0 x (1.0)
9.0 x   9.0 x (1.0)

10.0 x 10.0 x (1.0)

0.8

0.65

0.5

0.4

P-BGA0356-2121

P-BGA0476-3535

P-BGA0528-3535

       356

       476

       528

21 x 21

35 x 35

21.0 x 21.0 x (2.2)

35.0 x 35.0 x (2.63)

1.0

1.27

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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PACKAGE LINEUP

●Surface-mount Type (cont’d)

Package
type

Appearance
(Package material)

Package code No. of
terminals

Terminal pitch
mm (mil)

Nominal dimensions
mm (mil)

Package depth & width
(D x W) x

(seated height [MAX.]) mm

Lead frame material
Copper alloyAlloy42

(Plastic)

100 mil = 2.54 mm*  HQFN is a higher heat dissipation package of VQFN.

(Plastic)

(Plastic)

(Plastic)

W

D

W

D

W

D

W

D

–

–

�

�

  3.0 x   3.0   x (1.1)

  6.0 x   7.8   x (1.27)

P-SSOP008-0150

P-SSOP024-0275

  4.5 (150)

  7.0 (275)

    8

  24
SSOP 0.65

�

�

�

�

�

�

�

�

�

�

–
–
–
–
–
–
–
–
–
–
–
–
–

�

�

�

�

–
–
–
–
–
–
�

�

�

�

�

�

�

�

�

�

�

�

�

10.0 x 18.4   x (1.2)
12.0 x 18.4   x (1.2)
14.0 x 18.4   x (1.2)
  7.0 x   7.0   x (1.65)
10.0 x 10.0   x (1.8)
12.0 x 12.0   x (1.7)
14.0 x 14.0   x (1.7)
  7.0 x   7.0   x (1.2)

14.0 x 14.0   x (1.2)

  4.2 x   4.2   x (1.0)

  5.2 x   5.2   x (1.0)

  6.2 x   6.2   x (1.0)
  7.2 x   7.2   x (1.0)
  5.2 x   5.2   x (1.0)
  7.2 x   7.2   x (1.0)
  4.0 x   4.0   x (1.0)
  4.0 x   4.0   x (0.85)
  4.2 x   4.2   x (1.0)
  5.0 x   5.0   x (1.0)
  7.2 x   7.2   x (1.0)

P-TSOP040-1020
P-TSOP048-1220
P-TSOP056-1420
P-QFP048-0707
P-QFP072-1010
P-LQFP080-1212
P-LQFP100-1414
P-TQFP048-0707
P-TQFP100-1414
P-TQFP128-1414
P-VQFN020-0404
P-VQFN024-0404
P-VQFN028-0505
P-VQFN032-0505
P-VQFN036-0606
P-VQFN048-0707
P-VQFN036-0505
P-VQFN052-0707
P-HQFN020-0404

P-HQFN024-0404

P-HQFN028-0505
P-HQFN052-0707

10 x 20
12 x 20
14 x 20
  7 x   7
10 x 10
12 x 12
14 x 14
  7 x   7

14 x 14

  4 x   4

  5 x   5

  6 x   6
  7 x   7
  5 x   5
  7 x   7

  4 x   4

  5 x   5
  7 x   7

  40
  48
  56
  48
  72
  80
100
  48
100
128
  20
  24
  28
  32
  36
  48
  36
  52
  20

  24

  28
  52

TSOP

QFP

LQFP

TQFP

VQFN

HQFN*

0.5

0.5

0.5

0.5

0.4

0.5

0.4

0.5

0.4

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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PACKAGE LINEUP

●For CCDs

Package
type

Appearance
(Package material)

(Plastic)

(Ceramic)

(Plastic)

Package code No. of
terminals

Terminal pitch
mm

Nominal dimensions
mm (mil)

Package depth & width
(D x W) x

(seated height [TYP.]) mm

P-DIP014-0400A

P-DIP016-0450

P-DIP016-0500C

P-SOP028-0400

P-SOP032-0525

N-LCC040-R350

N-LCC040-S433A

14

16

28

32

40

DIP

SOP

LCC

1.27

1.27

1.78

0.69

0.78

0.65

0.80

10.16 (400)

11.43 (450)

12.7 (500)

10.16 (400)

13.3 (525)

8.9

11.0

10.0 x 10.0

11.4 x 12.2

12.4 x 14.0

10.0 x 10.0 x (3.5)

12.0 x 13.8 x (3.92)

8.3 x 8.9 x (1.52)

11.0 x 11.0 x (1.62)

100 mil = 2.54 mm

FBGA :  fine-pitch ball grid array package
PBGA :  plastic ball grid array package
SOP :  small outline package
SSOP :  shrink small outline package
MFP :  mini flat package
TSOP :  thin small outline package

Ball Grid Array and BGA are trademarks of Motorola Nippon Ltd.

QFP :  quad flat package
LQFP :  low profile quad flat package
TQFP :  thin quad flat package
VQFN :  very thin quad flat non-leaded package
HQFN :  heat sink quad flat non-leaded package
DIP :  dual inline package
LCC :  leadless chip carrier

Nominal dimensions

FBGA (CSP)
PBGA (BGA)

SOP
SSOP
MFP

VQFN
HQFN

QFP
LQFP
TQFP

TSOP

DIP LCC

W

D

W

D

W

D

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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PACKAGE LINEUP

●Lead-inserting Type Packages [For regulators: PQ series]

●Surface-mount Type Packages [For regulators/LED drivers: PQ series]

Package type Appearance No.of
terminals

Terminal pitch
mm

Outline dimensions
(Width x Thickness x Height) mm

Lead frame
material(Package material)

(Plastic)

(Plastic)

(Plastic)

(Plastic)

(Plastic)

*1  The figure in parentheses indicates reference value.
*2  Including lead length

TO-220
(Full mold)
[Lead forming type]

TO-220
[Lead forming type]

TO-220
[Lead forming type]

TO-220
(Full mold)

Cu

Cu

Cu

Cu

Cu

A

B

C

D

E

4

4

5

5

5

2.54

2.54

(1.7)*1

(1.7)*1

(1.7)*1

10.2 (MAX.) x 4.5 x 29.1*2

10.2 (MAX.) x 4.5 x 29.1*2

10.2 (MAX.) x 4.5 x 24.6*2

10.2 (MAX.) x 4.5 x 24.6*2

10.2 (MAX.) x 4.5 x 24.6*2

TO-220

(Plastic)

(Plastic)

(Plastic)

(Plastic)

*1  The figure in parentheses indicates reference value.
*2  Including lead length

Package type No.of
terminals

Terminal pitch
mm

Outline dimensions
(Width x Height x Thickness) mm

Lead frame
material

Cu

Cu

Cu

Cu

5
(Heat sink

not included)

5
(Heat sink

not included)

5
(Heat sink included)

Appearance
(Package material)

8

(1.7)*1

(1.27)*1

(1.27)*1

1.27

TO-263

SC-63

SC-63

SOP-8

F

G

10.6 (MAX). x 13.7 (MAX.)*2 x 3.5

6.6 (MAX.) x 9.7 (MAX.)*2 x 2.3

6.6(MAX.) x 9.7 (MAX.)*2 x 2.1

5 x 6.2*2 x 1.55*2

Notice
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in 
equipment using any SHARP devices shown in catalogs, data books, etc. 
Except where specially indicated, models listed on this page comply with the RoHS Directive*. For details, please contact SHARP.
*RoHS Directive: Prohibits use of lead, cadmium, hexavalent chromium, mercury and specific brominated flame retardants 
                            (PBBs and PBDEs), with certain exceptions.
Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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PACKAGE LINEUP

●Surface-mount Type Packages [For regulators/LED drivers: PQ series] (cont’d)

Notice
In the absence of conf rmation by device specification sheet , SHARP takes no responsibility for any defects that may occur in equipment using 
any SHARP devices shown in catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets b fore using any 
SHARP device.

(Plastic)

(Plastic)

(Plastic)

(Plastic)

(Plastic)

*1  The figure in parentheses indicates reference value.
*2  Including lead length

Package type No.of
terminals

Terminal pitch
mm

Outline dimensions
(Width x Height x Thickness) mm

Lead frame
material

Cu

Cu

Cu

Cu
(Terminal material)/

Au plating
(Terminal finish)

Cu

Cu

Appearance
(Package material)

6

6

6

6

5

6

9
(Including radiating fin)

1.5

0.95

0.95

(0.95)*1

(0.95)*1

0.5

1.0

SOT-89

SOT-23-6

SOT-23-6W

SOT-23-L

SOT-23-5

USB-6

USB-8

4.5 x 4.3*2 x 1.5

2.9 x 2.8*2 x 1.3

2.9 x 2.8*2 x 1.3

2.0 x 1.8 x 0.8

(3.4)*1 x 3.3*2 x 1.4 (MAX.)

(2.9)*1 x 2.8*2 x 1.3 (MAX.)

5.0 x 4.5 x 0.75 (MAX.) Cu
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