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SONY CXD24420

Timing Generator for LCD Panels

Description

The CXD2442Q is a timing signal generator for the 80 pin QFP (Plastic)
SVGA LCD panel LCX016 and VGA LCD panel
LCX012BL driver. This chip has a built-in serial
interface circuit which supports various SVGA and
VGA signals as well as double-speed NTSC and
PAL signals through external control from a
microcomputer, etc.

Features
» Generates the LCX016/LCX012BL drive pulse.
 Supports various SVGA and VGA signals.
(LCX016/LCX012BL)
LCX016
 Aspect conversion performed at the panel side for
the 832 x 624 (Macintosh17), 800 x 600 (SVGA),
640 x 480 (VGA/NTSC), 762 x 572 (PAL),
640 x 400 (PC-98), 832 x 480 (WIDE) modes.
e Line double-speed display realized with a built-in
double-speed controller. (NTSC/PAL) (Line memory
pPD485505: NEC)

Applications
LCD projectors, etc.

Structure
Silicon CMOS IC

Absolute Maximum Ratings (Ta = 25°C, Vss = QV)
e Supply voltage  Vop Vss — 0.5t0 +7.0 \%
« Input voltage Vi Vss—05toVbp+0.5 V
» Output voltage Vo Vss—0.5toVop+0.5 V
 Operating temperature

Topr —20 to +75 °C
LCX012BL
« 640 x 480 (VGA/NTSC/PAL) " Storage temperature

Tstg 55 to +150 °C

« Line double-speed display realized with a built-in
double-speed controller. (NTSC/PAL) (Line memory

Recommended Operating Conditions
puPD485505: NEC)

- e Supply voltage  Vop 45t05.5 \%
» Supports double-speed PAL pulse eliminate. .
X - e Operating temperature
» Supports SVGA pulse eliminate. .
Topr —-20t0 +75 C

» Supports PC-98 (640 x 400) line display.

« Generates timing signal of external sample-and-
hold circuit. (for RGB driver and high voltage drive
sample and hold)

» Supports up/down and/or right/left inversion.

e Supports 1H inversion.

» AC drive of LCD panels during no signal

Note) "Macintosh" is a registered trademark of Apple Computer Inc..
"PC-98" is a registered trademark of NEC.
"VGA" is a registered trademark of IBM.
Other company names and product names, etc. contained in these materials are trademarks or registered
trademarks of the respective companies.
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/’7 }Gf F} Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
— }'\;\% any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY CXD2442Q

Block Diagram

Vob: 24, 33, 48, 73 Vss: 2,12, 17, 23, 32, 38, 42, 52, 63, 72 PWM

CKI2 (3
CKLIM

PEO

CKI1 (11 DIRECT CLEAR
P——> MASTER CLOCK

XCLR
PRE

cKo1 (1 TC

'

PLL PHASE COMPARATOR

RPD
FPD

y

HDN
RSTR
RCK
RSTW
WCK
HD

HSYNC <4>—> H-SYNC DETECTOR

A

> PLL COUNTER
— I
- DECODER

V-SYNC SEPARATOR ~
5 )——*
VSYNC ( V-RESET PULSE GENERATOR

SCTR
SCLK
SDAT

V-CONTROL COUNTER

RGT
XRGT

SERIAL I/F < MODE3

MODE2
v

MODE1
V-POSITION COUNTER
DWN
— TN

XCLP1
XCLP2
PRG
SHD1
SHD2
SHD3
SHD4
SH1
SH2
SH3
SH4
SH5
SH6
SH7
SH8
HST
HCK1
HCK2
CLR
ENB
PCG

DECODER < > H-POSITION COUNTER

& I .
V-TIMING PULSE -
GENERATOR -
< DECODER
1 & <
H-TIMING PULSE

GENERATOR

Y

PULSE ELIMINATOR

B .| AUX-VD COUNTER
— T
DECODER

FIELD & LINE CONTROLLER




SONY CXD2442Q
Pin Description
Ei:. Symbol | I/O Description I:;’:r: zitr;t]:?sr
1 | HDN O | Phase comparison pulse output —
2 | Vss — | GND —
3 | CKI2 I Clock input pin (SVGA, VGA) —
4 | HSYNC| | Horizontal sync signal input pin —
5 | VSYNC| | Vertical sync signal input pin —
6 | PEO I/O | Loop filter integrator output pin (AV) —
7 | PWM I Loop filter integrator input pin (AV) —
8 | FPD O | Phase comparator output pin (AV) —
9 | RPD O | Phase comparator output pin (AV) —
10 | CKO1 | /O | Oscillation cell output pin (AV) —
11 | CKI1 I Oscillation cell input pin (AV) —
12 | Vss — | GND —
13 | TC /0 | FPD output pulse width adjustment pin —
14 | SCTR I Chip select input pin (serial transfer block) —
15 | SCLK I Serial clock input pin (serial transfer block) —
16 | SDAT I Serial data input pin (serial transfer block) —
17 | Vss — | GND —
18 | TST1 — | Test pin (Not connected.) —
19 | TST2 — | Test pin (Not connected.) —
20 | TST3 — | Test pin (Not connected.) —
21 | TST4 — | Test pin (Not connected.) —
22 | TST5 — | Test pin (Connect to GND.) —
23 | Vss — | GND —
24 | Vop — | Power supply —
25 | CKLIM I CKI1 input limit pin (High: CKI1 input enabled, Low: Disabled) H
26 | TST6 — | Test pin (Not connected.) —
27 | XCLP1 | O | Pedestal clamp pulse 1 output (negative polarity) —
28 | XCLP2 | O | Pedestal clamp pulse 2 output (negative polarity) —
29 | PRG O | Precharge signal pulse output (positive polarity) —
30 | FRP O | AC drive inversion timing output —
31 | XFRP O | AC drive inversion timing output (reverse polarity of FRP) —
32 | Vss — | GND —
33 | Vbp — | Power supply —




SONY

CXD2442Q
Zi(?_ Symbol | I/O Description Ic?ppeur: zitgtflj)sr
34 | SHD1 O | Sample-and-hold pulse 1 output (for driver/positive polarity) —
35 | SHD2 O | Sample-and-hold pulse 2 output (for driver/positive polarity) —
36 | SHD3 O | Sample-and-hold pulse 3 output (for driver/positive polarity) —
37 | SHD4 O | Sample-and-hold pulse 4 output (for driver/positive polarity) —
38 | Vss — | GND —
39 | SH1 O | Sample-and-hold pulse 1 output (for high voltage drive sample and hold/positive polarity) —
40 | SH2 O | Sample-and-hold pulse 2 output (for high voltage drive sample and hold/positive polarity) —
41 | SH3 O | Sample-and-hold pulse 3 output (for high voltage drive sample and hold/positive polarity) —
42 | Vss — | GND —
43 | SH4 O | Sample-and-hold pulse 4 output (for high voltage drive sample and hold/positive polarity) —
44 | SH5 O | Sample-and-hold pulse 5 output (for high voltage drive sample and hold/positive polarity) —
45 | SH6 O | Sample-and-hold pulse 6 output (for high voltage drive sample and hold/positive polarity) —
46 | SH7Y O | Sample-and-hold pulse 7 output (for high voltage drive sample and hold/positive polarity) —
47 | SH8 O | Sample-and-hold pulse 8 output (for high voltage drive sample and hold/positive polarity) —
48 | Vop — | Power supply —
49 | RGT O | Right/left inversion discrimination signal output (High: Right, Low: Left) —
50 | XRGT O | Right/left inversion discrimination signal output (High: Left, Low: Right) —
51 | MODE3| O | Mode switching pin 3 output —
52 | Vss — | GND —
53 | MODE2| O | Mode switching pin 2 output —
54 | MODE1l| O | Mode switching pin 1 output —
55 | HST O | H start pulse output —
56 | HCK1 O | Hclock 1 pulse output —
57 | HCK2 O | Hclock 2 pulse output —
58 | BLK O | BLK pulse output (positive polarity) —
59 | CLR O | CLR pulse output (positive polarity) —
60 | ENB O | ENB pulse output (negative polarity) —
61 | VCK O | V clock pulse output —
62 | VST O | V start pulse output —
63 | Vss — | GND —
64 | TST7 — | Test pin (Not connected.) —
65 | PCG O | PCG pulse output (positive polarity) —
66 | TST8 — | Test pin (Not connected.) —
67 | DWN O | Up/down inversion discrimination signal output (High: Down, Low: Up) —
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CXD2442Q
Eli:. Symbol | I/O Description I(;g)eur: Ei[gtlosr
68 | RSTR O | Reset read output (for high-speed line buffer/negative polarity) —

69 | RCK O | Read clock output (for high-speed line buffer) —
70 | RSTW | O | Reset write output (for high-speed line buffer/negative polarity) —
71 | WCK O | Write clock output (for high-speed line buffer) —
72 | Vss — | GND —
73 | Vobp — | Power supply —
74 | XCLR I System clear pin (Low: All clear) H
75 | PRE I Preset pin (Preset to Macintosh17 mode when Low.) H
76 | TST9 — | Test pin (Not connected.) —
77 | TST10 | — | Test pin (Not connected.) —
78 | FLDI I Field discrimination signal input —
79 | FLDO O | Field discrimination signal output —
80 | HD O | HD pulse output (positive polarity) —

OH: pull up, L: Pull down
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Electrical Characteristics

1. DC characteristics

(Voo = 5.0 £ 0.5V, Vss = 0V, Topr = —20 to + 75°C)

ltem Symbol Conditions Min. Typ. Max. Unit | Applicable pins
Supply voltage VbD 4.5 5.0 5.5 \%
Input, output voltages | Vi, Vo Vss VbD \%
VIH ) 0.7Vop 0
Input voltage 1 CMOS input \
ViL 0.3Vop
Vi+ 2.2
TTL Schmitt HSYNC
Input voltage 2 Vt- trigger input 0.8 \% VSYNC
Vi+ — Vi- 0.4
Vi+ 0.8Vop
CMOS Schmitt
Input voltage 3 Vt- trigger input 0.2Vop | V | TC
Vi+ — V- 0.6
VoH lon = —2mA Vob — 0.8
Output voltage 1 \% B
VoL loL = 4mA 0.4
VOH loH = —4mA Vop - 0.8
Output voltage 2 \% ]
VoL loL = 8mA 0.4
VOH loH =—-3mA Vbp/2
Output voltage 3 v | CKOL,
VoL loL = 3mA Vbp/2 PEO
I Cx ~10 10 &
Input leak current I (6 -40 —-100 -240 pA | O
I (s ~40 40 i)
Output leak current | loz [to -40 40 pA | 01
Current consumption | Ibp L2 80 mA | At a 30pF load

(i PRE, SCLK, SDAT, SCTR, XCLR, FLDI, CKLIM, CKI1, CKO1, CKI2, PWM, PEO
(2 MODE1, MODE2, MODE3, HD, HDN, CLR, ENB, PRG, PCG, HST, XCLP1, XCLP2, VST, BLK, FRP,
XFRP, VCK, DWN, FLDO, FPD, TC, RPD, RGT, XRGT

&)

BB QR EY

(o At high impedance (Vin = Vss or Vob)

(i1 RPD, FPD

02 felk = 60MHz, Vop = 5.5V

RSTR, RSTW, RCK, WCK, SH1, SH2, SH3, SH4, SH5, SH6, SH7, SH8, SHD1, SHD2, SHD3, SHD4,
HCK1, HCK2

Normal input pins (VIN = Vss or Vbp)

HSYNC, VSYNC, SCLK, SDAT, SCTR, CKI2
Pins with pull-up resistors (VIN = Vss)

PRE, XCLR, CKLIM

Bi-directional pins (input status, VIN = Vss or Vbp)
CKO1, PEO, TC
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2. AC characteristics

(Voo = 5.0 0.5V, Vss = 0V, Topr = —20 to +75°C)

Item Symbol Applicable pins Min. Typ. Max. |[Conditions | Unit

Clock input cycle oKt 285
CKI2 16.6

Output rise time tr All outputs 20 CL = 30pF
Output fall time tf All outputs 20 CL = 30pF| ns
Cross-point time difference | At HCK1, 2 -10 10 CL = 30pF
Output rise delay time tpr All outputs 15 CL = 30pF
Output fall delay time tpf All outputs 15 CL = 30pF
HCK1 Duty th/(th + 1) | HCK1 48 52 CL = 30pF %
HCK2 Duty tu/(th + ) | HCK2 48 52 CL = 30pF

Note) SHP6, 5, 4, 3, 2,1, 0: LLLLLLL (LSB), HDN4, 3, 2, 1, O: LLLLL (LSB), SHD2, 1, 0: HHH (LSB),

SH2, 1, 0: HLH (LSB)

The minimum value for the clock input cycle (CKI2) differs according to the mode used.

3. Serial transfer AC characteristics

(Vbp =5.0 £ 0.5V, Vss = QV, Topr = -20 to +75°C)

Symbol Item Min. Typ. Max.
tso SCTR setup time with respect to rise of SCLK 4Tns
tsl SDAT setup time with respect to rise of SCLK 2Tns
tho SCTR hold time with respect to rise of SCLK 4Tns
thl SDAT hold time with respect to rise of SCLK 2Tns
twilL SCLK pulse width 2Tns
twiH SCLK pulse width 2Tns
tw2 5Tns
tw3 5Tns

T: Master clock cycle (ns)
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4. Timing definitions

AC characteristics

VDD
CKI1/2

ov
Output
Output

L tH L L R
Note) HCK2 is the reverse phase of HCK1.
Serial transfer AC characteristics
. 80 .t w3
- ‘PP
C twil ¢ twiH | : w2 i | |
rat > > | R ——] \
SCLK 50% % ﬂ 5“ /(/( / s0%%
otsl | thl | Cots1 |t |
-~ - 55 I I 55 H
mmmmmmem- s * | | ; St * S it Rrut i
SDAT 50% D15 D14, D9 X & D7/, DO ~ ¢D15

Note) See "Serial transfer timing" on P. 14 for the timing relationship between D15 to DO and each pulse.

-



S ONY CXD2442Q

Dot Arrangement

The LCD panels supported by the CXD2442Q are the LCX016 and the LCX012BL. The dot arrangement is a
square arrangement for both panels. The shaded region in the diagram is not displayed, however, for the
LCXO016, since the CXD2442Q has a built-in display area variable circuit, the number of display area dots
varies according to the model! to match the various signal protocols.

LCXO016 Dot Arrangement

Gate SW Gate SW Gate SW

O
0
]
]

1 O O
] [ [

i 01010 01010
na L AL A H H ) H
e e B L HI A HO AL
grr:e(;to-smeldmg Display area
(T ()i —— O |, |,
e N - =
e T n TR (5 |5
s R H T H A U R H ]
R O D O HO B EEEEECE
s R H T H A i |
OV T T T T T T T T T A e T T T T }7 A —
U A U A P H T H T H A |8
_________________________________________________________________________________________ L A A A A
T 4 dots " 832 dots B 4 dots =
- 840 dots "
MODE1| MODE2 | MODE3| Display mode 'd\'i‘;ggsrdzft:orizoma' 'd\'i‘;ggsrdzg’emca' S'i:g:gsrd%fts
L L L Macintosh17 832 624 519,168
L L H SVGA 800 600 480,000
L H L PAL 762 572 435,864
L H H VGA/NTSC 640 480 307,200
H L L PC-98 640 400 256,000
H L H WIDE 832 480 399,360
(i see the description of serial data specifications for details. Unit: dot

—9_
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LCX012BL Dot Arrangement

Gate SW Gate SW Gate SW

1ldot |

1]

(]

000 Yo O OO
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L

Display area

Photo-shielding
area
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[
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00O

484 dots
486 dots

o e Y o o Y sl

N
1
N
]
7
]
]
]

000 0)

5 dots ' 644 dots : 5 dots
) 654 dots ]
Number of horizontal| Number of vertical Number of
display dots display dots display dots
644 484 311,696
Unit: dot

—10—



S ONY CXD2442Q

Input Signal Protocol

1. Horizontal sync signal

a) A standard signal (HSYNC) should be input for the following display modes.

LCX016:  Macintoshl7 (832 x 624), SVGA (800 x 600), VGA/NTSC (640 x 480), PC-98 (640 x 400),
PAL (762 x 572), WIDE (832 x 480)

LCX012BL: VGA/NTSC/PAL (640 x 480), PC-98 (640 x 400)
However, since the CXD2442Q must be combined with a double-speed scan converter (CXD2428Q) for
NTSC/PAL double-speed display when not using the built-in double-speed controller, a double-speed
(see the CXD2428Q double-speed specifications), 1/2 cycle, 1/2 width horizontal sync signal (HSYNC)
should be input as the standard protocol signal.

b) The input sync signal polarity is not fixed, and is set by the serial data (HPOL).

2. Vertical sync signal
a) A sync-separated, normal-speed VSYNC should be input as the vertical sync signal. However, CSYNC
is also supported during NTSC/PAL display (when using the built-in double-speed controller) mode.
b) The input sync signal polarity is not fixed, and is set by the serial data (VPOL).
¢) The phase relationship between HSYNC and VSYNC is specified as follows for the CXD2442Q.

(1) Macintosh17, SVGA, VGA, PC-98, WIDE (LCX016)/VGA, PC-98 (LCX012BL)

we [ L U U

VSYNC | ,
Sync signal phase reference '~ £ ?

(2) Double-speed NTSC (LCX016/LCX012BL)

Double-speed HSYNC U_I_l U_I_l U_I_l U_I_l |_| I_l |_|
VSYNC —l |

Sync signal phase reference |

(3) Double-speed PAL (LCX016/LCX012BL)

Double-speed HSYNC |_| |_| |_| |_| |_| |_| |_| |_l |_| |_l |_|
VSYNC —l |

Sync signal phase reference |

- 11—



SONY CXD2442Q

(4) NTSC (LCX016/LCX012BL)

ODD FIELD

HSYNC 1 j

EVEN FIELD

VSYNC i

Sync signal phase reference

(5) PAL (LCX016/LCX012BL)

ODD FIELD ‘ ‘ ;
HSYNC }
EVEN FIELD | | 3
HSYNC 3 j i

Sync signal phase reference

Notes) (2) and (3) show the timing when using a double-speed scan converter (CXD2428Q).
(4) and (5) show the timing when using the built-in double-speed controller (CXD2442Q) and a line
memory (UPD485505: NEC)

—12 —



S ONY CXD2442Q

Description of Operation

Sync signal input

The HSYNC and VSYNC input pins support both separate SYNC and CSYNC. When using the CXD2442Q
with CSYNC input, input CSYNC to both pins. (However, CSYNC input is supported only when using the built-
in double-speed controller.)

Clock input

The CXD2442Q has two clock input pin systems to support two types of PLL circuits

(1) CKI1 pin
A PLL circuit is comprised by the built-in phase comparator and an external VCO circuit. CKI1 is the clock
input pin when using this system, and supports the NTSC and PAL double-speed display modes (systems
which use the built-in double-speed controller). The PLL clock for this system is adjusted by setting the
RPD and FPD transition points so that they fall at the center of the windows as shown in the diagram
below. (See the Application Circuit.)

—_— a e a -
HSYNC !
RPD  -----7 I- e bl Output waveform during PLL lock
|—‘ —»——<+—500ns
| b—»—er
FPD  ==---s---ceeoeooes A RREELLEEEELD I_l_[ ------------
| b

(2) CKI2 pin ‘
This is the clock input pin when using an external PLL IC. The 1/N frequency divider output is output from
the HDN pin for the PLL IC. The HDN polarity at this time is set by the serial data HPOL.
The HDN width is calculated using the frequency division ratio N/2.

< N fH -
HSYNC HPOL: L
—_ - HPOL: H
HDN /
77777 N/2 fH | | S Ufn: Master clock cycle (1 dot)

AC driving of LCD panels for no signal
The following measures have been adopted to allow AC driving of LCD panels even when there is no signal.

Horizontal direction pulse
The PLL is set to free running status. Therefore, the frequency of the horizontal direction pulse is
dependent on the PLL free running frequency.

Vertical direction pulse
The number of lines is counted by an internal counter (AUX-VD COUNTER) and the vertical direction
pulses (VST, FRP) are output at a specified cycle. For the CXD2442Q, no signal (free running) status is
judged if there is no VSYNC input for longer than the following (free running detection) periods.

Mode V cycle for no signal |Free running detection
NTSC 263H
PAL 313H 468H
Other 650H 900H

Note) NTSC and PAL modes are the modes when using the built-in double-speed controller.

— 13 -



SONY CXD2442Q

XCLR pin
The CXD2442Q should be forcibly reset during power on in order to initialize the serial transfer block and other
internal circuits.

Serial transfer operation

1. Control method

The CXD2442Q operation timing is controlled by serial data.

The control data is comprised of an 8-bit address and 8-bit data, and the individual data is fetched at the rise
of SCLK. This fetching operation starts from the fall of SCTR and is completed at the next rise of SCTR.

Serial Transfer Timing

SCTR

SDAT

Address Data

2. Control data
When using the CXD2442Q), set the control data corresponding to each signal source according to the formats
in the table below.

Address Data
D15\D14{D13|D12|D11|D10|D9|D8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
— | — | — | — | — |PUPI0|PLLPY|PLLP8 | (a) PLL frequency
PLLP7|PLLP6|PLLP5|PLLP4|PLLP3|PLLP2|PLLP1|PLLPO| division ratio (1/N)
HP7 | HP6 | HP5 | HP4 | HP3 | HP2 | HP1 | HPO | (B) H-POSITION

VP7 | VP6 | VP5 | VP4 | VP3 | VP2 | VP1 | VPO | (C) V-POSITION
— | — | — |HDNP4|{HDNP3|HDNP2|HDNP1[HDNPO| (D) HDN-POSITION
— | SHP6|SHP5|SHP4| SHP3|SHP2|SHP1|SHPO | (E) SH-POSITION
—  |HCKP3|HCKP2|HCKP1|HCKPO| (F) HCK-POSITION
— | — | — | — |HSTP3|HSTP2HSTP1|HSTPO| (G) HST-POSITION
— | — | — | — | — | — |cLPP1|CLPPO| (H) CLP-POSITION
— | — | — | — | — |sHD2|sHD1|SHDO
— | — | — | — | — |SH2|SH1|SHO
— | — | — |MBK2|MBK1|MBKO|MBKB|MBKA| (I) Mode settings
FRP1 |FRPO |VPOL |HPOL |MODE |MODE3|MODE2| MODE1
CK | HR |DWN| RGT | HST | PCG | DSP | PC98

Function

)
©

oOjl0oO|lojlojojlojlo|jlojo|lo|o|o|oOo|o©
oOjlolojlojolojlojlojlo|lo|o|o|o|o©
eNNeoRNeoh ol ol ol ol ol ol ol NolNoN ol ol
oOjlololojojlojlo|jlojo|lo|o|o|o|o©
ROl |O(FRP|O|FRP|O|FRP|O|FL,|O|F|O

PiFr|IF|P[IP|IP|IPIOOlOjlOC|]O|O|O|O
Pk |P|IOlO|lO|OCO|FRP|FP|FP|IP|OlO|OC|O
—RlO|O|FR|RP|IO|IOCO|FR|P|O|IOC|F|FL,|O|O

Note) PLLPO, HPO, VPO, HDNPO, SHPO, HCKPO, HSTPO, CLPPO: LSB

—14 —



SONY CXD2442Q

Each control data is described in detail below. (A) to (I)

(A)PLLP10,9,8,7,6,5,4,3,2,1,0

These bits set the frequency division ratio (master clock) of the internal 1/N frequency divider for the PLL. The
data is 11 bits and the frequency division ratio can be set up to 2045. The actual frequency division ratio
should be set as follows.

Number of dots for the horizontal period — 2 = Actual number of dots set
Examples of settings for major modes are shown below.

Examples using the LCX016

1) Macintosh17 (832 x 624)
PLLP setting value = 1152 (horizontal period) — 2 - 1150 (HLLLHHHHHHL: LSB)

PLLP 10 9 8 7 6 5 4 3 2 1 0
Setting data| H L L L H H H H H H L

2) SVGA (800 x 600)
PLLP setting value = 1000 (horizontal period) —2 - 998 (LHHHHHLLHHL: LSB)

PLLP 10 9 8 7 6 5 4 3 2 1 0
Setting data| L H H H H H L L H H L

3) VGA (640 x 480)
PLLP setting value = 896 (horizontal period) — 2 - 894 (LHHLHHHHHHL: LSB)

PLLP 10 9 8 7 6 5 4 3 2 1 0
Setting data| L H H L H H H H H H L

4) PC-98 (640 x 400)
PLLP setting value = 848 (horizontal period) — 2 - 846 (LHHLHLLHHHL: LSB)

PLLP 10 9 8 7 6 5 4 3 2 1 0
Setting data| L H H L H L L H H H

5) NTSC WIDE (832 x 480)
PLLP setting value = 1014 (horizontal period) — 2 - 1012 (LHHHHHHLHLL: LSB)

PLLP 10 9 8 7 6 5 4 3 2 1 0
Setting data| L H H H H H H L H L L

6) NTSC (640 x 480)
PLLP setting value = 1560 (horizontal period) —2 — 1558 (HHLLLLHLHHL: LSB)

PLLP 10 9 8 7 6 5 4 3 2 1 0
Setting data| H H L L L L H L H H L

7) PAL (762 x572)
PLLP setting value = 1880 (horizontal period) — 2 - 1878 (HHHLHLHLHHL: LSB)

PLLP 10 9 8 7 6 5 4 3 2 1 0
Setting data| H H H L H L H L H H L

— 15—
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Examples using the LCX012BL

1) VGA (640 x 480)
PLLP setting value = 896 (horizontal period) — 2 - 894 (LHHLHHHHHHL: LSB)

PLLP

10

9

8

7 6

5 4

3

2

0

Setting data

L

H

H

L H

H | H

H

H | H

L

2) PC-98 (640 x 400)

PLLP setting value = 848 (horizontal period) — 2 - 846 (LHHLHLLHHHL: LSB)

PLLP

10

9

8

7 6

5 4

3

2 1

Setting data

L

H

H

L H

L L

H

H | H

3) NTSC, PAL (640 x 480)

PLLP setting value = 1560 (horizontal period) — 2 - 1558 (HHLLLLHLHHL: LSB)

PLLP

10

9

8

7 6

5 4

3

2 1

0

Setting data

H

H

L

L L

L H

L

H | H

L

(B)HP7,6,5,4,3,2,1,0

These bits set the horizontal display start position. The minimum adjustment width is 1 dot, and adjustment
of up to 256 dots with 8 bits is possible using the front edge of HSYNC as the reference.

Y

Image display period

Thp: Timing from the edge of HSYNC to the start of image display

Minimum and maximum Thp setting values for each mode

LCX016
HP 4 01832 x 624|800 x 600 | 762 x 572 | 640 x 480 | 640 x 400 | 832 x 480
Min. |H H H H| 185 dots | 153 dots 105 dots
Max. L 440 dots | 408 dots 360 dots
LCX012BL
HP 5 0644 x 484
Min. |H H[H H H| 110 dots
Max. 365 dots
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(C)VP7,6,5,4,3,2,1,0

These bits set the vertical display start position. The minimum adjustment width is 1H, and adjustment of
up to 256H with 8 bits is possible using the following references.
Non-interlace signal input - Front edge of VSYNC
Interlace signal input — First 1H of VSYNC
(Interlace signal input indicates NTSC or PAL double-speed display (using the built-in double-speed
controller). In this case, the image is raised or lowered by two lines on the panel side with respect to a 1H
adjustment.)

(1) Non-Interlace Mode

vstc_i—l
HSYNCUUUUUUUUUUU|

Tvp: Timing from the edge of VSYNC to the start of image display

Tvp ‘ Image display period ‘

.

Minimum and maximum Tvp setting values

LCX016/LCX012BL

VP 716(5/4|3|2]|1]|0]|Non-Interlace Mode
Min. |[L|L|L|L|L|L|L|L 8H
Max. |HIHH|H|H|H|H|H 263H

(2) Interlace Mode
() NTSC

1H Tvp ‘ Image display period ‘

VSYNC —| |
ooorey L |_| |_| U U U |_| U U o
emrey U U U U U U U |_| I

Tvp: Timing from the first 1H of the VSYNC edge to the start of image display

Minimum and maximum Tvp setting values

LCX016/LCX012BL

VP 7/6/5(4|3|2|1]|0 Interlace Mode
Min. |L|L|L|L|L|L|L]|L 4.5H
Max. |HIH/H|H|H|H|H|H 259.5H
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(b) PAL

VSYNC

HSYNC
(ODD FIELD)

HSYNC
(EVEN FIELD)

o IH

Tvp

>
' [

‘ Image display period ‘

—1 ]

g [ T e e T [ Ve T [ e e T

imimimmEEEE .

Tvp: Timing from the first 1H of the VSYNC edhe to the start of image display

Minimum and maximum Tvp setting values

LCX016/LCX012BL

VP 7/6(5|4

3(2|1|0 Interlace Mode

Min. |L|L|L|L|L|L|L|L

4.5H

Max. [H|H|H|H

HIH|H|H 259.5H

—-18 —
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(D) HDNP4, 3, 2, 1,0

These bits set the timing for the phase comparison pulse HDN (for the external PLL IC). The phase
relationship between the dot clock and the sync signal (HSYNC) is controlled in 3ns (Typ.) units. The control
range is 32 positions with 5 bits.

Phase control for the SH pulse (SHD4, 3, 2, 1) is also performed at the same time.

. 3ns (1 x 3ns)
D E—

| I« [ I
> T P
wwe | | T
. @ : @ o
P )
HDN J J
a T a
-« -

HCKn ‘_ - m
sor [ [1 [ nlinEnE
sor 11T gy
so | [ [ | ‘

SHD4 }
i B 3ns (1 x 3ns)
-
HDNP4, 3,2,1,0 D LLLLL tLLLLH
0 (decimal) 1 (decimal)
90ns (30 x 3ns) 93ns (31 x 3ns)
| ' @ | : I
; P T P
HSYNC _I ; L _I i L
: : (@ : : (@
| > | >
oy _ L
' a. l e ! a .

SHD1 3 I | |
SHD2 _l_ ] |_|
sHD3 orernga
SHD4 i ;
| "'i'ébhé'(éd%'éééi """""""""""""""
HDNP4, 3, 2,1, 0 ‘: HHHHL - HHHHH

30 (decimal) 31 (decimal)

Note) The above timings assume SHD2, 1, 0: HHH and HPOL.: H (serial data).
The value of a is constant regardless of the HDNP setting. n =1, 2
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(E) SHP6, 5, 4,3,2,1,0

These bits control the phase relationship between HCK1, HCK2 and SH1, 2, 3, 4, 5, 6, 7 and 8. The phase can
be controlled in 1f+ units by the upper 3 bits (SHP6, 5, 4), and in 3ns (Typ.) units by the lower 4 bits (SHP3, 2,
1, 0).

3ns (1 x 3ns) 45ns (15 x 3ns)

w L1 [ T

SH6 ‘ 5
SH7 |
SH8 |
SHP6, 5,4, 3,2,1,0 DLLLLLLL o LLLLLLH : LLLHHHH
0 (decimal) 1 (decimal) 15 (decimal)
1 (1 x 1fH) 5G|

J—LJ—LJ—LJ L
s [] T L N I
se [ 7T | 1 [
SR N [ R YRS § —
e [ T I
[T L1 [

SH6

______________________________________________________________________________________________

SN I ) SN SN ) I S |
s | T T JL ] —

SHPS6, 5,4,3,2,1,0 SLLLLLLL LLHLLLL " HLHLLLL : HHXXXXX
0 (decimal) 1 (decimal) 5 (decimal) > 5 (decimal)

Note) The above timings assume SH2, 1, 0: HLH (serial data). n=1, 2
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(F) HCKP3, 2, 1, 0

These bits control the phase relationship between the RGB signal and HCK (interlocked with HST) inside the
panel, and compensate the HCK delay for the wiring load and scanner, etc. The phase can be controlled to 15
positions (1fx increments) with 4 bits.

T T
VCKn ‘[ """""""" S T """"""""" """"""

A L A+ (IfH x N)
‘4—>

HCKP3,2,1,0 D LLLL 0 (decimal) :LLLH 1 (decimal)

HST } ;

HCK1 : | |
e s

VCKn | ;

A+ (1fH x 14)

. A: Timing chart timing (design specification value)
HCKP3,2,1.,0 : HHHX > 13 (decimal)

Note) Only HCK and HST are adjusted. The above timings assume HSTP3, 2, 1, O: LLLH (serial data).
(G) HSTP3,2,1,0
These bits control the phase relationship between HCK and HST inside the panel, and compensate the delay

difference between HST and HCK for the wiring load and scanner, etc. The phase can be controlled to 12
positions (1fn increments) with 4 bits.

HST i
G i N O B | 1L
1 e
1fH (1x1fH)
HSTP1, 0 DLLLL 0 (dercimal) :LLLH 1 (decimal)
HST ‘
HCK1 i ;
11fH (11x1fH) 12fH (12%x1fH)
HSTP1, 0 : HLHH 11 (decimal) T HHXX > 11 (decimal)

Note) The above timings assume RGT: H. The HST polarity is inversed during SVGA (LCX016) mode.
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(H) CLPP1, 0

These bits adjust the clamp pulse position. The timing can be set to 4 positions with 2 bits, and the adjustment
width varies in accordance with each mode.

The centers of the XCLP1 and XCLP2 pulses match.

Tclpl

\
A
A

Weclpl f:

XCLP1

XCLP2

Tclp2

Y
A
\J

Macintosh17 (LCX016)

Woclp2 « 1 :
HST | |_|

CLPP1 CLPPO Tclpl Tclp2 Weclpl Wclp2 HP Limit (HP7, 6,5, 4, 3,2, 1, 0)
L L 46 dots 23 dots 69 dots 115 dots
HHHHHHHH (255) : LSB
L H 69 dots 46 dots 69 dots 115 dots
H L 92 dots 69 dots 69 dots 115 dots HHHHLLHH (243) : LSB
H H 115 dots 92 dots 69 dots 115 dots HHLHHHLL (220) : LSB
SVGA (LCX016)
CLPP1 CLPPO Tclpl Tclp2 Weclpl Wclp2 HP Limit (HP7, 6, 5, 4, 3, 2, 1, 0)
L L 38 dots 19 dots 58 dots 96 dots
HHHHHHHH (255) : LSB
L H 57 dots 38 dots 58 dots 96 dots
H L 76 dots 57 dots 58 dots 96 dots HHHHLHHL (246) : LSB
H H 95 dots 76 dots 58 dots 96 dots HHHLLLHH (227) : LSB

VGA/NTSC, PAL, PC-98, WIDE (LCX016), VGA, NTSC, PAL (LCX012BL)

CLPP1 CLPPO Tclpl Tclp2 Wclpl Woclp2 |HP Limit (HP7, 6,5, 4, 3,2, 1, 0)
L L 26 dots 13 dots 38 dots 64 dots
HHHHHHHH (255) : LSB
L H 39 dots 26 dots 38 dots 64 dots
H L 52 dots 39 dots 38 dots 64 dots HHHHHLLL (248) : LSB
H H 65 dots 52 dots 38 dots 64 dots HHHLHLHH (235) : LSB

Note) When CLPP1, 0 is set to HL or HH (serial data), the XCLP pulse may not be output due to the internal
logic depending on the HP serial data setting value. HP Limit is the upper limit for the serial data HP

when setting each mode.
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() Mode settings
Mode Description
SHD2 Resampling switching (High: Resampling, Low: No resampling)
SHD1 0.5 bit offset switching (High: No offset, Low: Offset) I-1
SHDO Overlap switching (High: No overlap, Low: Overlap)
SH2 0.5 bit offset switching (High: No offset, Low: Offset)
SH1 Overlap switching (High: Overlap, Low: No overlap) -2
SHO Overlap width switching (High: 2-dot overlap, Low: 3-dot)
MBK2 Pulse eliminate (FRP) timing switching (High: Main, Low: Sub)
MBK1 Pulse eliminate mode switching (High: SVGA/6, 4 pulse eliminate, Low: PAL/6, 7 pulse eliminate)
MBKO Pulse eliminate switching (High: No pulse eliminate, Low: Pulse eliminate) -3
MBKB
MEKA Pulse eliminate interval switching
FRP1 FRP polarity inversion cycle switching (High: 1F, Low: 2F) 14
FRPO FRP polarity inversion cycle switching (High: 1H, Low: F)
VPOL Input VSYNC polarity switching (High: Positive, Low: Negative) 15
HPOL Input HSYNC polarity switching (High: Positive, Low: Negative)
MODE Mode switching (High: LCX016 mode, Low: LCX012BL mode) I-6
MODE3
MODE?2 Panel display area switching signal input I-7
MODE1
CK Input clock switching (High: CKI1, Low: CKI2) I-8
HR External reset switching (High: No reset, Low: Reset) 1-9
DWN Up/down inversion discrimination signal input (High: Down, Low: Up) 10
RGT Right/left inversion discrimination signal input (High: Right, Low: Left)
HST HST width switching (High: 12 dots wide, Low: 24 dots wide) I-11
PCG PCG width switching (High: Main, Low: Sub) I-12
DSP Double-speed mode switching (High: Normal, Low: Double-speed) I-13
PC98 PC-98 (400-line) display switching (High: No display, Low: Display) I-14
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(I-1) SHD2, 1, 0

These bits set the sample-and-hold pulse (SHD) timing.
Set the timing in accordance with each display system.

SHD2, 1,0

SHD2,1,0

'
abkd
|

SHD2,1,0

Note) The above timings assume HDN4, 3, 2, 1, O: LLLLL (serial data). n=1, 2
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(I-2) sH2, 1,0
These bits set the sample-and-hold pulse (SH) timing.
Set the timing in accordance with each display system.

SH1

SH2

SH3

SH4

SH5

SH6

SH7

SH8

SH2,1,0

HCKn

SH1

SH2

SH3

SH4

SH5

SH6

SH7

SH8

SH2,1,0

Note) The above timings assume SHP6, 5, 4, 3, 2, 1, 0: LLLLLLL (serial data). n=1, 2
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(I-3) MBK2, 1, 0, B, A

These bits set the pulse eliminate-related mode timings. These timings enable SVGA (scanning line
conversion from 600 to 480 vertical lines by 6, 4 pulse eliminate) and double-speed PAL (scanning line
conversion from 575 to 480 vertical lines by 6, 7 pulse eliminate) display for the LCX012BL. However, for

SVGA display, the horizontal direction is supported by external signal processing.

(1) MBK2

This bit sets the FRP-related pulse eliminate timing.

VST
VCK
FRP
HST/PCG

ENB

(2) MBK1

]

MBK2: H (MAIN)

MBK2: L (SUB)

This bit sets the pulse eliminate mode. Select SVGA or double-speed PAL pulse eliminate mode.

Display start timing

w [
VCK | | | 1ﬂ? 5 6|7|
wovees [ ||| [ [[ [|[]]
eve | [T LT
MBK1: H (SVGA/6, 4 decimation)
(3) MBKO
MBKO POSITON
H No pulse eliminate
L Pulse eliminate

Display start timing

ODD/EVEN FIELD
MBK1: L (double-speed PAL/6, 7 decimation)
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(4) MBK B, A
These bits change pulse eliminate timing for each field.
These bits determine the pulse eliminate timing for the next 1-field period using the pulse eliminate timing
when the field identification pulse (FLDI) is Low as the reference. The optimal pulse eliminate position can
be set by setting a pulse eliminate interval of 0 to 3H. The charts below show the pulse eliminate timing for
SVGA mode, but the timing is the same for double-speed PAL pulse eliminate.

Display start timing

VST —

VCK | 1|2]3] 45 6|7 ﬂ
Reference timing ERP | J| | J

[

HST/PCG
ENB | | | | |
FLDI L
Display start timing Display start timing
VST — —

= [T I I (T I T

HsTIPCG | || || |

| L] [ []]
o [TTTLTTUTTTTT MTTTTUTTUTT
FLDI ______________;____I:I ________________________________________ I-_l ___________________
MBK B, A: LL MBK B, A: LH
Display start timing Display start timing
VST :—’ :—’

VCK ||12 3[4]5 67|8 |||123 415(6 7ﬂ
EEERENAN

HST/PCG
LT L UL
FLDI H H

MBK B, A: HL MBK B, A: HH

Note) MBK2: H, MBK1: H, MBKO: L
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(I-4) FRP1, 0
These bits are the data for switching the LCD AC signal cycle. FRP1, 0 should normally be set to HH.

—> < 1H

— —

oo LU L LT L U L U
et LT U U U U L L L L L LT L LT

FRP1, 0: HL
(1F inversion)

FRP1, O: LL [
(2F inversion)

(I-5) VPOL, HPOL

These bits are the data for switching the input SYNC polarity. Sync separation processing is performed with
the SYNC polarity fixed to positive by the internal logic. Therefore, the polarity must be switched when the
input is positive or negative.

Accordingly, when the input SYNC is positive or negative, the VPOL and HPOL data should be set High or
Low, respectively.

(I-6) MODE

This bit switches the HCK, CLR, HST and PCG timing according to the mode. Operation shifts to LCX016
mode when MODE is High, and LCX012BL mode when MODE is Low. Be sure to set this data when using the
CXD2442Q in these modes.

(I-7) MODES3, 2, 1
These bits switch the panel display area. However, since the panel display area can only be switched for the
LCX016, VGA/NTSC mode should be set when using the LCX012BL.

When using the LCX016
MODE
Macintosh17 (832 x 624)

SVGA (800 x 600)

PAL (762 x 572)
VGA/NTSC (640 x 480)
PC-98 (640 x 400)
WIDE (832 x 480)

T\ T|(r|rr|r|{r|¥
r|lr|IT|IZT|r{r~N
I|r|T|r|IT|r|w

When using the LCX012BL

MODE 1] 2| 3
VGA/NTSC (640x480) | L | H | H

Dalso supports PAL display.

— 28 —



S ONY CXD2442Q

(1-8) CK

This bit switches the input clock. Operation shifts to CKI1 input when CK is High, and CKI2 input when CK is
Low.

CKI1 input supports only the double-speed NTSC and PAL modes which use the built-in double-speed
controller. Therefore, CKI2 input is used for other modes.

(I-9) HR

This bit controls the input HSYNC-based PLL counter reset operation. (Reset operation is allowed when HR is
Low.)

Resetting the internal PLL counter at the front edge of the input HSYNC generates an output pulse
synchronized to SYNC.

This function should be used with systems which do not use a PLL.

Input HSYNC

Reset the internal PLL counter at this timing.

(I-10) DWN, RGT

These bits set the up/down and right/left inversion discrimination data. These settings allow display to be
performed in accordance with each display system. The sample-and-hold pulse timing supports this right/left
inversion function, and SH1, 2, 3 are switched with SH4, 5, 6 and SHD1 with SHD3 by switching between right
scan and left scan operation, respectively.

See the Timing Charts for details.

(I-12) HST
This bit adjusts the HST width.

6 : '
HST < H,j  24f ; J
HCK1 | |

HST: H HST: L

Note) HSTP3, 2, 1, O: LLLH
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(-12) PCG

This bit adjusts the PCG width. The PRG and FRP timings are also interlocked at this time.

VCK

PRG

PCG

FRP

Note) The VCK transition timing is constant regardless of PCG.

PCG=H PCG =L
MODE
R1 C1 R1 C1

Macintosh17 97 dots 68 dots 86 dots 57 dots
SVGA 82 dots 58 dots 72 dots 48 dots
PAL

VGANTSC 54 dots 38 dots 48 dots 32 dots
PC-98

WIDE
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(I-13) DSP
This bit performs the double-speed NTSC and PAL display mode switching settings. Operation shifts to
double-speed display mode when DSP is Low. However, DSP should be set High for other modes.

This function is only supported when the CXD2442Q's built-in double-speed controller is used. This controller
is designed to use the uPD485505 (NEC/high-speed line buffer) as the system line memory IC, and generates
the double-speed processing pulses RSTW (reset write), WCK (write clock), RSTR (reset read) and RCK
(read clock).

Operation is as follows. Write operation is started at the RSTW timing, and this memory information is read
twice at double speed at the RSTR timing which is delayed by 1/2H and 1H from the RSTW timing. Labeling
the master clock frequency (MCK) as f, the write and read clock frequencies at this time are expressed as f/2
and f, respectively.

See the specifications for a detailed description of uPD485505 operation.

—+  ADC > » bpac |—
R, G, BIN LINE Mem.
HPD485505
RSTW RSTR
WCK RCK
HSYNC | cxp24aa20
VSYNC >
CSYNC oK T

Double-speed display system diagram

HSYNG | | | | |

RSTW

WCK f12

RSTR | | | |

RCK f

HSYNC

RSTW

RSTR

F
|

Double-speed display timing

Note) See the Timing Charts for details.
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(I-14) PC-98

This bit switches the PC-98 (400-vertical line) display mode. Operation shifts to PC-98 mode when PC-98 is
Low. However, since this function supports the LCX012BL, PC-98 is normally (modes other than LCX012BL/
PC-98 mode) set High.

This function is used to display PC-98 (640 x 400) images in the display area of the LCX012BL (644 x 484).
The upper and lower 42 lines outside of the display area are black display during this mode.

The vertical high-speed scanning and precharge black writing methods have been introduced as methods for
writing these black areas. VCK is shifted to double-speed operation to realize vertical double-speed transfer
and enable black display within the limited V blanking. Also, the black level during this period is determined by
the PSIG (LCX012BL) level and written at the PCG (LCX012BL pin) timing.

At this time, HST is masked, limiting the video signal input.

ﬁ 42 (A)
Effective display area
(400 lines) jo ®)
=42
Unit: dot

LCX012BL panel

o
e | L LU U LT LIUWUUT LT L LT
e [ LT L LT T T LI LTI
PCG | |

Q) ©

|:| : Double-speed scanning black display areas
PC-98/400-line display timing

Note) FRP is inversed (panel display) every two lines during double-speed scanning.
See the Timing Charts for details.

— 32 —



CXD2442Q

SONY

‘pauoads 10u are Alejod OQ14 pue dy 8|94k AT pue HT

ayL

‘suid woJj Indino asind e jou SI pue adualaal e se pajealpul asind e si (H1g) ueyd Buiwin ayl Jo Mot Yyl ay L

"PSIAAUI S| ISA ‘MOT SI NMA U

ayMm (10N

L | L

8E OF 0c 01 T 729 029 09 009 065
LTEET TR T T T e e e e e e e e e e e e e e e e e e e e e e e TTTHITTTT
L e e e e e e L

.

H860d H:dSA 71:10dA H/H 0/Tddd

VMMM 2Y/8/0/T/2HaN (8ST) HHITIHTT:dA HINMA H:

A4

oand

(pasianul 4T)
dyd

410

Q

dd

90d

¢d10X

Td10X

o0

N3

[

SH

(pasianul HT)
dy-

MOA
1SA
ore)

NAaH

[a)]

H

ONASH

ONASA

IAOW /71 :T/2/E3A0N

¥29 x 2€8 (LTYSOIUIDBN) VOAS 9TOXOT

— 33—



CXD2442Q

SONY

‘suid woJj 1ndino asind e jou SI pue adualaal e se paleaipul as|nd e si (M1g) ueyd Buiwin ayl Jo mol paiy) sy
"€AHS UIM TAHS PUB ‘¥ ‘G ‘9HS YIM payoNms ale € 'z ‘THS sasind pue ‘pasianul le g pue THOH ‘Mo SI 19y usym (s1oN

MOM

M1SH

X0d

d1sd

X1a

dydd

90d

9dd
ANOA

aN3

410
YaHs

€AHS
¢aHs
TaHs
8HS
LHS
9HS

SHS
YHS
€HS
C¢HS
THS

¢HOH
THOH

1SH
¢d10X

Td10X

NdH

aH

>1ng)

. ONASH

(Su9Y"LT) ZHINBZ LS 4 MO
HIZGTT :1e1unod dooT

H}p9-

MO
0¢ (0] 0 ¢viT ¢CETT ¢¢IT ¢TIT <¢OTT ¢60T ¢80T <¢L0T <¢90T <¢SO0T ¢vOT <CE0T ¢c0T

H90d H:ISH H:M™H 1M 1:710dH H//H 0/T/ZHS H/H/T:0/T/2aHS (dST) 11:dd10 (9S7) H111 :dLSH
(@S 11T :dMOH  (8ST) 1111111 :dH (dS7) 117177 :dNAH  (8S7) HHHTTHHT :dH  (8S71) THHHHHHTTTH :d11d H 19Y

¥29x2€8 T (LTYsSOwIoeN) YOAS 9TOXOT

— 34—



CXD2442Q

SONY

‘suid wouy Indino asind e jou sI pue soualaal e se paresipul asind e si (H7g) 1Meyd Buiwin sy Jo MoJ paIY) 8y L
"SAHS UIM TAHS PUB ‘v ‘G ‘OHS YIM PaUIIMS aJe € ‘Z ‘'THS sesind pue ‘pasianul ale g pue THOH ‘MoT SI 1OY UsUm (910N

R B R i i N R i I i e N B 2 oM

....... [roTTTTrTTTTrTeTITTTIAITIIIIIITTTTTTY OMUASY

M0d

d1Sd

14
ddd

90d

9dd

MOA

anN3

4710
YaHs

€AHS
¢aHs
TaHS
8HS
LHS
9HS

SHS
YHS
EHS
CHS
THS

¢AMOH

TMOH

1SH

¢d10X

J-y--|-4-

Iy

Td1OX

, T | , . NdH

i [ ! , . aH

>1na)

T
—
<
N
N

ONASH

(SU9'LT) ZHINSZ LS } MOW
HJZGTT Jauno) dooT

MOW
ove (01574 0ce 0T¢ 00¢ 06T 08T 0LT 09T  0ST ovl 0€T  0cT 0TT 00T 06

H90d H:ISH H:M™H 1:MO 1:710dH H//H 0/T/ZHS H/H/T:0/T/2aHS (dST) T11:dd10 (9S7) H111 :dLSH
(@S 11T :dMOH  (8ST) 1111111 :dH (dS7) 11171 :dNaH  (8ST) TTIHHTIH 'dH - (8S7) THHHHHHTTTIH :d11d H :19Y

729 x 2€8 Z (LTYsOwuIoeiN) YOAS 9TOXOT

— 35 —



CXD2442Q

SONY

‘pauoads jou are Aejod 014 pue dy- 91942 AT pue HT 8yl
'suid wouy Indino asind e Jou SI pue adualajal e se paresipul as|nd e si (H1g) Meyd Buiwn ayl Jo mol Yyl syl

"PISIAAUI S| LSA ‘MOT SI NAA UBUM (310N

L

L UL

LD

LE

___________ RRRERARRRARRNARRRARRRARRY

009 65

| | |
I | | '
| | | '
| | ' '
L L L L

|
|
'
'
L

X1a

oand

(pesianur 4T)
dyd

410

Q

dd

Q

Od

¢dT10X

Td10X

[aa)

N3

[

SH

(pasianul HT)
dyd

MOA
1SA
>1ng)

NdH

[a]

H

ONASH

ONASA

H:860d H:dSA 1:10dA H/H :0/Td¥d T//H/MH/M v/g/0/T/edan (8S7) TIHTTHTT 'dA HINMA H:3AOW 1/ V/H :T/2/€3A0NW

009 x 008 VOAS 910X

— 36 —



CXD2442Q

SONY

'suid wody Indino asind e jou SI pue adualajal e se pajeaipul asind e si (M19) Meyd Buiwin ayl Jo Mol pliyl ayL
"EAHS YIM TAHS PUB ‘v ‘G '9HS YNM PBYIIMS Ble € ‘Z ‘THS sasind pue ‘pasianul 8Je Z pue THOH ‘MO S 19Y UsyM (810N

MOM

MLSH

M0od

d1Sd

14
d4d4d

90d

Odd

MOA

aN3

d710
YadHS

€aHs
¢aHs
TaHs
8HS
LHS
9HS

GHS
YHS
EHS
C¢HS
THS

Z¢MOH

TMOH

1SH

¢d10X

Td10X

NdH

aH

O>1ng)

ONASH

(sugg'0z) ZHNO00'8Y 1 MO
HJ000T :481uno) dooT

MO
0ct 01T 00T 06 08 0L 09 0s ov (01 0¢ 0T 0 066 086 0.6

H:90d H:LSH H:M™H 1330 1:710dH H//M 0/T/ZHS H/MH/T:0/T/2aHS (9S7) 11:dd71D  (9dST1) H111 :dLSH
(@S 111 :dMOH  (8ST) T :dHS  (dST) 1171771 :dNaH  (8ST) TTIHTHHH ‘dH  (9S71) THHTTHHHHHT :d71d H :119Y

009 x 008 VOAS 9T0XO1

—-37 —



CXD2442Q

SONY

"pauoads jou ale Aiejod 014 pue dyd 81940 AT pue HT 8yl
‘suid woJj Indino asind e 1ou SI pue adualaal e se paledipul as|nd e si (H1g) ueyd Buiwini ayl Jo Mol yui ay L
"pasIaAUL SI I SA ‘MOT ST NMA Usym (810N

| | | | L | | | | | |
S— S—— B — —— e — — e — — — ,m
A A I I N FT I A T T N ;
[TTTITTTT] | | | TTTTTTTIT |
[T T T T T T
L A
I nnnnnnnnnnnnnnnm
Ty I

[TTTTTTT T T TTT T TTTTTIT T T T

_
8

0c |

LT
€ 0] ”

0T |

o9

€9

® 719

—

14
oand

(pasianul 4T)
dyd

410
9dd
90d
¢d10X
Td10X
anN3

1SH

(pesianul HT)
dyd

MOA
1SA
org)

NdH

H:860d H:dSA 1:10dA H/H :0/Td¥d V/I/H/M/M v/g/0/T/eMaiN (dS1) HHITIHTT:dA H INMA H:3dOW V/H/H T/2/€3A0N

087 x 0O¥9 VOA 9T0XO

— 38 —



CXD2442Q

SONY

‘suid wou} Indino asind e 1ou SI pue adualajal e se paredipul asind e si (M19) Meyd Buiwin ayl Jo Mot pliyl ayL
"€AHS YIM TAHS PUe ‘¥ ‘G '9HS YIM payoums ale g ‘g ‘THS sasind pue ‘pasiaul ale g pue THOH ‘M0 S| 19 usym (810N

MOM
M1SH
MOY
d1sy
Mg
dyd
92d
odd
MOA
an3
d10
YaHS
€aHS
ZaHs
TAHS
8HS
LHS
9HS
GHS
YHS
€HS
ZHS
THS
2A0H
TMOH
1SH
Z2d10X
Td10X
NaH
aH
ore)
ONASH
MO

6¢ 0¢ 0T 0 988 9/8 998 968 918 9e8 9¢8 918 908 96, 981 9L, 99,  99L oL 9eL  9¢L 9T.L 90.

(Suz6'TE) ZHNEE'TE 4 MO
H}968 4a1uNno) dooT

H:92d H:LSH H:™H 1D 1:10dH H//H :0/T/ZHS H/H/ :0/T/2AHS (gS7) 11:ddT10 (8S1) H111 :dLSH
(@S 111 :dMOH  (8ST) 111111 :dHS  (dS7) 11771 :dNAH  (8ST) TTIHHHTH :dH  (9S71) THHHHHHTHHT :d11d  H 119Y

087 x0V9 T VOA 9T0XO1

— 39 —



CXD2442Q

SONY

‘suid woJj Indino asind e Jou SI pue adualajal e se paredipul asind e si (M19) Leyd Buiwn ayl Jo Mol pliyl ayL
"EQHS YUM TAHS PUB ‘¥ ‘G ‘9HS YIM Paydums ale € ‘Z ‘THS sas|nd pue ‘pasiaaul are Z pue THOH ‘Mo sl 19y udym (s1oN

|||||||||||| L il Kol Tl bl e it il il | MOM

MLSH

p ol

1Sy

14
dydd

90d

9dd

MOA
aN3

q10
YaHs

€AHS
¢dHs
TAHS
8HS
LHS
9HS

SHS
YHS
€HS
C¢HS
THS

ZHOH

THOH

1SH
¢d10X

Td10X

NAaH

aH
ona)

ONASH

(Suz6'T1E) ZHINEE TE 4 MO
HJ968 :Jawuno) doo

MO
08T 0LT 09T 0ST orT (0159 0cT OoTT 00T 06 08 0L 09 0S8 (014 o€

H:920d H:1SH H:™H 1M 1:10dH H/M :0/T/ZHS H/H/T:0/T/2aHS (dS7) 11:dd10  (8ST7) H111 :dLSH
(@S 11T :dMOH  (8ST) T :dHS  (dS7) 11171 :dNAH  (8S71) TTIHHHTH :dH  (9571) THHHHHHTHHT :d11d  H 119Y

087 x 09 T VOA 9T0XDT

—40 —



CXD2442Q

SONY

"pay1oads jou si Airejod dyd 8940 AT pue HT 8yL
‘suid wod} 1ndino asind e 10u SI pue adualalal e se paleaipul as|nd e si (M19) Meyd Buiwi ayl Jo Mol Yyuii syl
"PasIaAUL SI LSA ‘MO ST NMA UBUM (810N

L

_________________________________________________E________

L L

____________________________________________________________ |

|
T
[TTTTTTTTTTTTTTTTTTT]

__________________________________________________ ________:________:____________________

H:860d 1:dSA T:710dA H/H:0/Tddd 1/ VH/MH/M w/8/0/T/eXdN (8ST7) TIHHTTTT:dA H INMA H:3A0OW  T/H/H :T/2/€3Aa0N

X1a

oan4d

(pesianul 4T)
dyid

MLSH
1Sy
d710
Odd
90d
¢d10X
Td10X
aN3

1SH

(pasianul HT)
dyd
MOA

LSA
(SRl:)
NaH
aH
ONASH
ONASA

087 x 09 (AAO) DSLIN 9TOXD1

—41 —



CXD2442Q

SONY

‘payoads jou si Airejod 4y 91943 AT pue HT 9yl

'suid wouj Indino as|nd e Jou si pue adsualajal e se paresipul asind e si (H1g) Meyd Buiwin syl Jo mol Yy syl
"pasIaAUl SI L SA ‘MOT S| NMA Usym (310N

TR e e e e e e e e e e e e e

,_____m______________,_____m_____,_____,______ ____@_____,
S e e e e ¢ LLLLLITTTTTLLL L 1]
e e e e e I A B I LLLLL T Ll ||

H:860d 1:dSA T:710dA H/H:0/Tddd 1/ VH/MH/M w/8/0/T/2XdN (8ST) TIHHTTTT:dA H INMA H:3A0OW  T/H/H :T/2/€3a0N

14

oaid
(pasianur 4T)
dyd

MLSH

d1Sd
410
9dd
90d
¢d10X
Td10X
aN3

1SH

(pasianul HT)
dyd
MOA

1SA
(CRE)]
NaH
aH
ONASH
ONASA

08y x 09 (N3IAI) OSLIN 9TOXO1

—42 —



CXD2442Q

SONY

‘suid woJj Indino asind e jou SI pue adualaal e se pajealpul as|nd e si (31g) ueyd Buiwini ayl Jo Mol paiy) ayL
"€AHS UM TAHS PUB ‘¥ ‘G ‘9HS YIM payonms ale € ‘z ‘THS sasind pue ‘pasianul ale g pue THOH ‘Mo S| 19Y usym (sloN

MOM

, ” ! ! ! : ! ) ! : ! W I ” ! ” . M1Sd
X0d
d1Sd

A4
ddd

90d

9dd

MDA
anN3

410
YaHs

€AHS
¢aHs
TaHS
8HS
LHS
9HS

SHS
YHS
€HS
¢HS
THS

ZHOH
THOH

1SH
2d10X

Td10X

NdH

aH

1 Ong)

ONASH

! m | HISTT | m

64T 0.7 09T  0ST ort 0€T

(SUS2'0¥) ZHNYS ¥Z 3 MO
HJ09ST :481unod dooT

i : —HISTT : : : >l
MOW

0ct 01T 00T 06 08 0L 09 0s ov oe 0c 0T 0 0SST OvST 0€ST  0¢ST

H:90d H:1SH H:M™H HMD 1:10dH H/A/MH O/T/ZHS H/H/M :0/T/2aHS (8ST) 11:dd10 (9S71) H111 :d1SH
(@S 11T :dMOH  (8ST) T :dHS  (dST1) 11171 :dNAH  (8ST) HTHTHHHH ‘dH  (9S1) THHTHTTTTHH 'd11d H 119y

087 x 0¥9 T OSIN 9TOXO1

—43 —



CXD2442Q

SONY

‘suid woJj Indino asind e Jou sI pue adualajal e se pajealpul asind e si (31g) Ueyd Buiwn ayl Jo Mol paiyl ayL
"EAHS UIM TAHS PUe ‘¥ ‘G ‘9HS UNM PBYONMS 8Je € ‘Z ‘THS sasind pue ‘pasianul a1e g pue THOH ‘MO S| 1Y UBUM (310N

nhhiinmnnniginnnnigihhhiginnhnigignhhiginnhidimnnhiimn i i T T e

...... bl aleeleeleh ettt falealeltets teletts sttt ettt sababels stulselse bl sulslset talsletot ettt lslettoh ittt iistietets S VE=2Y
MOH

41Sd

14
d4d

90d

Odd

MOA
anN3

410
YaHs

€aHs
¢aHs
TaHs
8HS
LHS
9HS

SHS
YHS
EHS
¢HS
THS
Z¢AMOH
TMOH

1SH
¢dT10X

Td10X

NdH

aH
O>1ng)

ONASH

(Sus2'0v) ZHIWYS 72 3 OW
HJ09ST :1e1uno) dooT

MO

H:90d H:LSH H:MH H MO T1:710dH H/H O/T/ZHS H/HM :0/T/2aHS (aST) 11:dd1D  (8S7) H111 :dLSH
(@S 1111 :dMOH  (8ST) TIT11T1 T :dHS  (9S7) 11771 :dNAH  (8ST1) HTHTHHHH :dH  (9S1) THHTHTTTIHH :d71d H :119Y

087 x 0¥9 T OSIN 9TOXO

— 44 —



CXD2442Q

SONY

‘payoads 1ou si Aejod 444 91949 AT pue HT syl
‘suid woJj Indino asind e 1ou SI pue adualajal e se palealpul as|nd e si (319) ueyd Buiwin ayl Jo Mol Yyl ay L
"PasIBAUL SI I SA ‘MO ST NMA UBYM (810N

m m m m m m N m m m m - ona
m M M | M | - | | | o
e e R R e e i - - ! ! _ , 1 (pesianul 4T)
_ ” ” ” ” _ e s Faresaneness e foererannenaes T i
T A S
L L sy
e emememeee e R S R dmmemmmmemnened I R R bememmemnmees R L
(T T T T T T T TTTTTTTTT T T T T T T T T T T T T T T T TITTTTITTTTTT] o
LR AR AR A R R R AR e A A AR A AR R R A A A s
L L] zdtox
L L L L] Taox
L L L] e
| T T T TTTT7T] | 1sH

(pastanul HT)
dyd

m m m m m m Ny m m m m 1A
Ll ettt rr— ” ” " | L1 | ong
'9TE ' 0TE ! ' 00g€ ! ! 682 ! ! ! ! ! 88¢ /8¢

T T T T T T T T T T T T T T T T T I T T T T I T I T T I T I T T T T I T T T T I T T TT I T T TT I TTTT] aH
Ll bttt bt e b e b b L b b L L b L b L C bbb L LLLLTTTUTLLLLLL L] oNAsH
Ll L L L b L e L L b L L L LLLLTTTTTLLLLLL L | oNAsA

H860d H:dSA T1:10dA

H/H :0/Td¥4 1/ /H/H/H v/8/0/T/eMaiN (8ST) HTTIHT11 :dA HINMA H:3AOW /H/1 T/2/€3A0N

2/.6x 29/, (QAO) 1vd 9T10X2D1

— 45 —



CXD2442Q

SONY

"payioads jou si Anrejod 4y 91940 AT pue HT ayL
‘suid woJj Indino as|nd e jou sI pue adualajal e se pajedlpul asind e si (H71g) Meyd Buiwn sy Jo moJ yuii ay L
"pasIaAUl SI LSA ‘MOT S| NAMA UsYM (210N

H:860d H:dSA T1:10dA

14

oand

(pasianu 4T)
dyd

M1Sd
d1Sd
4710
9dd
90d
¢d10X
Td10X
anN3

1SH

(pasianul HT)
dyd

MOA
LSA
(>i19)
NaH
aH
ONASH
ONASA

H/H :0/Td¥4 V/HMH/H v/a/0/T/eMan (8S7) H1TTHTTT :dA HINMA H :3AOW  1/H/1 :T/2/€3Aa0N

2.6 %292 (N3IA3) 1vd 9TOXO1

— 46 —



CXD2442Q

SONY

‘suid wouj Indino asind e jou SI pue adualajal e se pajeaipul asind e si (1g) ueyd Buiwin ayl Jo Mol paiy) ayL
"€AHS YUM TAHS PUe ‘v ‘G ‘9HS UM PBYdUMS d1e € ‘g ‘THS Sas|nd pue ‘pasiaAul 81e Z pue THOH ‘MO S| 19Y UBUM (S10N

MOM
MLSH

M0y
d1Sd

X1a

ddd
90d

9dd
MOA

aN3

410
YaHs

€AHS
¢aHs
TAHS
8HS
LHS
9HS

SHS
YHS
€HS
¢HS
THS
ZHOH

THOH

i HIET

1SH
¢d10X

1
T
|
[ >
|
T

TdT10X

NdH

L
T
|
L
I
|

A

. aH

(>a)

! -~ THpY

(Suy0'v€) ZHNBE 62 4 MOW
HJ088T :481uno) dooT

. ONASH

H :90d
(gS7) 171717 :dMOH

MO
ov (011 0¢ (0] 0 048T 098T 0S8T O¥8T 0€8T 0¢8T 0T8T 008T

H:1SH H:™H HMO 1:10dH H//MH 0/T/ZHS  H/H/:0/T/2aHs (9ST1) 11:dd10 (9S7) H1T1:dLSH
(gS7) 1111777 :dHS  (8ST) 1171711 :dNAH  (9S7) THHHTIHH :dH  (9S7) THHTHIHTHHH 'dT11d H :19Y

2.Gx29. T 1vd 9T0XOT

—47 —



CXD2442Q

SONY

‘suid woJj Indino as|nd e jou S| pue a3uaIalal e sk paledipul asind e si (H19) ueyd Buiwn sy Jo mos paiyr 8yl
"'€AHS YUM TAHS PUe ‘v ‘G ‘9HS YIM PBYINMS dle € ‘2 ‘'THS sas|nd pue ‘pasianul ale g pue THOH ‘MO St LOY UsYM (310N

AOM
M1Sd

A0
d1Sd

g
ddd

90d

Odd

MOA
anN3

410
YaHs

€AHS

¢aHS
TaHSs

8HS
LHS

9HS

SHS
YHS
€HS
¢HS
THS
¢XOH
THMOH

1SH
¢d10X

Td10X

NaH

dH

e

ONASH

(SUuv0'v€) ZHINBE 62 3 MO
HJ088T :18wno) dooT

MO

H:90d H:LSH H:™H H MO 1:10dH H/Y/H 0/T/ZHS  H/M/M:0/T/2aHS (9S7) 11:dd10 (9S7) H111 :dLSH
(@S 111 :dMOH (ST 1111111 :dHS  (8ST7) 111771 :dNAH  (9S7) THHHTIHH ‘dH  (9S7) THHTHIHTHHH :d11d  H :19Y

2LGx29. T 1vd 9T0XOT

— 48 —



CXD2442Q

SONY

‘pauioads jou are Auejod OQ14 pue dyd 81942 AT pue HT ayl
‘suid woJj Indino as|nd e Jou SI pue aduaIajal e se pajedipul asind e si (H1g) Yeyd Buiwin sy Jo mol yui ay L
"PasIaAUL SI LSA ‘MO ST NMA UBUM (810N

LTI
L

LD
L

L L]

L

L

L L LT | | | L
8¢ 0g | 0¢ | OT | T . | ” ” . 08y VA4 09 %4514
LT e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e REEEERRRRRR AR AR
L

I
|
|
|
L

|
I
|
|
L

|
|
|
'
L

|
|
'
'
L

|
|
|
I
L

|
|
|
|
L

H:863d H :dSd

[

|
I
|
|
L

14

oand

(pesianul 4T)
dd

d710
9dd
90d
¢d10X

Td10X
anN3

1SH

(pastanul HT)
dyd

MOA
1SA
>1g)

NdH

[a)]

I

ONASH

ONASA

T10dA  H/H :0/Tddd TV /HMH/H v/8/0/T/eXaN (8ST) HHTTTHTT :dA H INMA H:3AOW H/T/H ‘T/2/€3A0N

087 x 2€8 JAIM OSLIN 9TOXI

—49 —



CXD2442Q

SONY

‘suid wouy Indino asind e jou sI pue soualaal e se paresipul asind e si (H7g) 1eyd Buiwin sy Jo Mol paIY) 8y L
"SAHS UIM TAHS PUB ‘v ‘G ‘'OHS YIM PaUIIMS aJe € ‘Z ‘'THS sesind pue ‘pasianul ale g pue THOH ‘MoT Sl 1OY UsUm (910N

MOM
MLSYH
oY
LSy
Mg
dyd
90d
9dd
MOA
an3
410
YAHS
€AHS
ZaHs
TAHS
8HS
LHS
9HS
GHS
YHS
€HS
ZHS
THS
2IOH
TMOH
1SH
2d10X
1 Td10X
! | NaH
m | . QH
; , m N ORtc)
; m . ONASH
MOW

6T 0ctT OTT 00T 06 08 0L 09 08 oy o€ 0¢ ot 0 ¥00T 166 86 V.6  ¥96 56 6  vE6 1£49)

(Suge'TE) ZHNO6'TE 4 MOW H:90d H:1SH H:™H 1M 1:10dH H//H :0/T/ZHS H/H/T:0/T/2aHs (dST) 11:dd10 (dS7) H1T1 :dLSH
HIZTOT :421uno) dooT (gS7) 17T :dMOH  (8ST) 11T :dHS  (8S7) 717771 :dNAH  (8ST) HTIHTHHHH ‘dH  (8ST1) TTHTHHHHHHT 'd11d H :119Y

08Y x 2€8 T IAIM DSLIN 9TOXD1

—50 -



CXD2442Q

SONY

'suid wouj Indino as|nd e jou SI pue aosualsjal e se paresipul asind e si (H1g) Meyd Buiwn ayl Jo mol paiyl ay L
"€QHS UM TAHS PUB ‘¥ ‘G ‘9HS YIM PBYINMs ale € ‘Z ‘THS sas|nd pue ‘pasiaAul are Z pue THOH ‘Mo S| 19y Uaym (SIoN

(Suge'TE) ZHNO6'TE 4 MO
HIZTOT :18uno) doo

H:90d H:1SH H:™H 10 1:10dH H/M :0/T/ZHS H/H/T:0/T/2aHS (dS7) 11:dd1D  (9S7) H111 :dLSH
(gs7) 1111 :dMOH  (8ST) 1111711 :dHS  (8ST) 111711 :dNAH  (9S7) HIHTHHHH ‘{dH  (8S1) TTHIHHHHHHT :d11d H :19Y

087 x 2€8 T IAIM OSLN 9TOXOT

— 51—



CXD2442Q

SONY

"payioads jou are Aiejod OQTd pue dyd 91940 AT pue HT ayL
‘suid wod} Indino asind e 1ou SI pue adualajal e se paredlpul as|ind e si (M19) Meyd Buiwn ayl Jo mod Yyl syl
"PasIdAUL S| LSA ‘MOT S| NMQA U3y (210N

X1a

—

! , oatd

! , , :ommhoé_u_d
.............. 5 ddd

, IRy o)

T

T OC T T TO T T LTI T T

I

L L
|

T

T oo

LLCCLLLLL PP LLLLL] zanox

LLLLLLLPL PP LLLL] zemox

Odd

LT L] enm

T 1

T T T
|

N s
- e o B - (pasianul HT)
dyd4

Z|T AOA
W LT W m m W W 1sA
LD T | | | _____ LLLLLLL L] one)
[ 1 | | | | (0[0]% 88€ 8/¢
NaH

[a]

H

LTTTTTTTTE T T e e errrerr TN
L TP L] onasH

| | | ONASA

H:860d H:dSA 1:10dA H/H :0/Td¥d V//H/MH/M :v/8/0/T/e¥aiN (8ST7) THIHHTTT :dA H INMA H :3AOW  H//1 :T/2/€3A0N

007 x 0¥9 86-Od 9TOXO1

— 52 —



CXD2442Q

SONY

‘suid woJj Indino asind e jou SI pue adualajal e se pajealpul as|nd e si (31g) ueyd Buiwn ayl Jo mol paiyl ayL
"EAHS UIM TAHS PUe ‘¥ ‘G ‘gHS UNM PBYONMS 8Je € ‘Z ‘THS sesnd pue ‘pasianul a1e g pue THOH ‘MO S| 1Y UBUM (310N

MOM
M1SH
MOy
d1sy
g
dyd
92d
94d
MOA
an3
a1
YAHS
€aHs
ZaHs
TAHS
8HS
LHS
9HS
GHS
YHS
EHS
ZHS
THS
A0H
TYMOH
1SH
Z2d10X
Td10X
NaH
aH
>119)
ONASH
MO

6ST 0ST  OvT 0cT 0ct  OIT 00T 06 08 0L 09 0s ov o¢ (74 0T 0 8¢8 8¢8 818 808 86,  88L

(sue6t L) ZHINESO'TZ 4 MOW
HI8Y8 :181uno) dooT

H:90d H:LSH H:MH 1O 1:10dH H/AM 0/T/ZHS H/H/T:0/T/2aHS (9S7) 11:dd10  (9ST1) H111 :dLSH
(8S1) 11T :dMOH  (8ST) 11T :dHS  (dST7) 11171 :dNAH  (8ST) HHTIHIHH :dH (8S7) THHHTIHTHHT :d11d H :119Y

00¥ x 09 86-Od 9TO0XO

— 53—



CXD2442Q

SONY

‘pauoads jou are Auejod OQ14 pue dy- 81942 AT pue HT ayL
‘suid woJj Indino as|nd e 10u SI pue adualajal e se pajealpul as|nd e si (31g) ueyd Buiwn syl Jo Mot Yyl ay L
"PasIBAUL SI LSA ‘MO ST NMQA UBYM (810N

! Loyg

! oad

i (pasiaAul 4T)
, ddd

, 4710

A
]
'
]
]
'
]
]
'
]
]
'
]
]

a

—a- -

9dd

___________________________________________________________ _______________________________________ HTTTTTTT ood

L L eanox

LT saox

T T T T T T T 1
| ' ' |

__________________________________________________________ L L L] ena

________.________________________________________ 1sH

FATETATEC EnERREE EmEEEmE EnEEEEE (pasianul HT)

L
L W W W UL UL L] oo
8¢ 0€ | 0c 0T | T ) | | | | €9 9 19

T T T T T T T T T T _______:_________w_________m_________._________w o

LD ELELELL] onask

I m | - owsn

H:860d H:dSA 1:10dA H/H :0/Tddd T/ I/H/MH/H G/v/0T/eMaiN (8ST) HTTTTHTT :dA H INMA T:3A0W  T/H/H :T/2/€3A0NW

087 x 0¥9 VOA 19dZ¢T0XIT

—54 —



CXD2442Q

SONY

'suid wodj Indino asind e Jou SI pue adualajal e se paredipul asind e si (M19) Meyd Buiwin ayl Jo Mol pliyl ayL
"€AHS YIM TAHS PUe ‘¥ ‘G ‘9HS YIM Payoums are € ‘2 ‘THS sasind ‘Mo st 19y Usym (SIoN

6¢ 0¢ ot 0 988 9.8 998 968  9¥8 9€8 9¢8 918 908 961 981 9LL 99/ 96/ oL 9eL 9¢L 9T. 90L

(Sug6'1€) ZHINEEE TE 14 MOW
HJ968 :8luno) doo

H:90d H:LSH H:M™H 10 1:10dH H//M 0/T/ZHS H/MH/T:0/T/2aHS (9S7) 11:dd1D (9S7) H111 :dLSH
(gS1) TITT:dMOH  (8ST) 111111 :dHS (95T 111711 :dNAH  (dS1) HHHHHHH :dH  (9S1) THHHHHHTHHT :d11d  H :19Yd

087 x 0v9 T VOA

MOM
M1SH
plo)<|
d1Sd
14
d4d4d
90d
9Odd
MOA
aN3
410
YadHS
€AHS
¢aHs
TaHs
8HS
LHS
9HS
SHS
YHS
€HS

ZHS
THS
2I0H
TMOH
1SH
2d10X
Td10X
NaH
aH
g
ONASH
MO

192T10XO71

55—



CXD2442Q

SONY

‘suid woJj Indino as|nd e Jou SI pue adualajal e se pajealpul as|nd e si (31g) Ueyd Buiwn ayl Jo mol paiyl ayL
"EAHS YIM TAHS PUe ‘v ‘G ‘9HS YIM payoums are € ‘2 ‘THS sasind ‘Mo st 19Y usym (s1oN

, THIZTT

6vec  0O¥C (01574 0¢c¢c 0T¢

(Suz6'TE) ZHNEEE TE 4 MOIN
HJ96Q3 :181UNn0d QOOn_

06T 08T 0LT 09T 0ST ovt 0€T  0cT 01T 00T 06 08 0L 09 0§ oy 0€
H:92d H:ILSH H:¥H 1O 1:10dH H//H 0/T/ZHS H/H/M :0/T/2aHS (8ST) 11:dd10  (8ST) H111 'dLSH

(gS1) 11T :dMOH  (8ST) 1111111 :dHS  (dST7) 11171 :dNAH  (8ST1) HHHHHHTH :dH  (8ST) THHHHHHTHHT :d11d  H 119Y

087 x 0¥9 Z VOA

MOM
MLSY
oY
d1sy
Nkl
dyd
90d
94d
MOA
an3
d10
¥AHS
€aHS
ZaHs
TAHS
8HS
LHS
9HS
GHS
YHS
EHS
ZHS
THS
2X0H
TIOH
1SH
2d10X
Td10X
NaH
aH
O>1na)
ONASH
MOW

19ZT10XD1

—56—



CXD2442Q

SONY

‘pauoads 1ou si Arejod 444 91949 AT pue HT 8yl

‘suid woJj Indino as|nd e 10u SI pue adualajal e se paleaipul as|nd e si (31g) ueyd Buiwin ayl Jo Mot Yyl ayl

"PISIAAUI SI L SA ‘MOT S| NAA USUM (310N

L b L
L L
EAARRRRRRRARRRARAR RN RRRRR RN AR RRR AR AR AR RN RN RRR AR RN ARAR RN RRRR RN AR AR RN RN AR AR RN RRRRRRRRRRARY
LR AR RN R RN R RN AR RN RN RN AR RN RN RN RN RN RN RN AR RN N AR RR RN AR ARRR RN AR URRRRRRRE
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I T T 7T
L L
L L
L L
AR AR AR R A R A R AR R AR R AR AR AR
| | | | | - i j | |
m W W W m L W W W m
RN N W W — 11

14

oand

(pasianul 4T)
dyd
MLSYH

1Sy
d10
Odd
90d
¢d10X
TdT10X
anN3

1SH

(pasianul HT)
dyd
MOA

1SA
Gig)
NaH
aH
ONASH
ONASA

H:860d 1:dSA T:10dA H/H :0/Tddd  V/VH/MH/M :@/v/0/T/2HaN  (8ST) TIHHT1TT:dA H INMA 1:3AOWN  /H/H (T/2/€3A0N

08y x 09 (AQAO) DOSLIN 192TOXO1

— 57 —



CXD2442Q

SONY

"payioads jou si Airejod dy 81940 AT pue HT 8yL
‘suid woJj Indino asind e jou SI pue adualaal e se pajealpul asind e si (M1g) ueyd Buiwi ayl Jo MoJ Yyl ay L
"pasIaAUL SI LSA ‘MOT ST NMA UByM (810N

LV L]

LLLLLLLLL

L DL

[TTTTTTTTITTITTTTTTT]
LU

'

-
'
'
|
|
'
'
'
T
'
T
'
'

TTTETTTT e e e e e e e e e e e e e e e e e e ey

RRRRRRRRRRRR AR AR

___________________‘

m | | | m | L | | | |
LUt bbbttt e b bbbttt b ” " 1L
9/¢ ! ! ' 09¢ ! ' 0G¢ ! 474 ! ! ! ! €ve 4
Myigigigigigipipigipigigigigigipipipigigigigigigigipipipigigigigigigiyipipipipigipigigigigigipipipigigighyighy
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TT]
LLL Ll Lt b P b b P b b b b b e b LTI 1]
Ll Lttt EEEEEEEEEEEE NN L TTTTTTLLL L ]

14

oand

(pesianul 4T)
dyd
M1SYH

d1Sy
410
9dd
90d
¢d10X
Td10X
anN3

1SH

(pasianul HT)
dyd
MOA

1SA
Oa)
NaH
aH
ONASH
ONASA

H860d 1:dSA T1:710dA H/H :0/Tddd 1/ VH/MH/MH :8/v/0/T/2MdN  (8ST) TTHHTTITT:dA H INMA 1:3AOW  1/H/H ‘T/2/€3A0N

08 x 0¥9 (NIAT) OSLIN T192TOXO7T

— 58 —



CXD2442Q

SONY

'suid wodj Indino asind e 1ou SI pue adualajal e se pajealpul asind e si (M19) Leyd Buiwn ayl Jo Mol piyl ayL
"€AHS YIM TAHS PUe ‘v ‘G ‘9HS YIM Payoums are € ‘2 ‘THS sasind ‘Mo st 19y Usym (10N

MOM
MLSYH
Nio}S|
1Sy
Mg
dyd
90d
94d
MOA
an3
410
¥AHS
€aHs
ZaHs
TAHS
8HS
LHS
9HS
GHS
YHS
€HS
ZHS
THS
IOH
TOOH
1SH
2d10X
Td10X
NaH
aH
Gg)
ONASH
MOW

6T 0ct OTT 00T 06 08 0L 09 0S ov (011 0¢ (0] 0 0SST OvST 0€ST 0¢ST  OTST  O00ST O6vYT 08YT  OLVT

(SusL'0v) ZHNYS vZ 2} MO H:90d H:ILSH H:XMH H MO T1:710dH H/M SO/T/ZHS  H/H/M:0/T/2aHS (aST) 11:ddT10  (8ST7) H111 :dLSH
HJ09GT :4e1unoD dooT (gST) 11T :dMOH  (8ST) 1T TT:dHS  (dST) 11171 :dNAH  (9dS71) TTHHHHHH :dH  (8ST) THHTHTTTIHH (d11d H :19d

08 x 0¥9 T OSLIN 192TOXO1

— 59 —



CXD2442Q

SONY

'suid woJy Indino asind e jou SI pue adualajal e se pajealpul as|nd e si (319) ueyd Buiwin ayl Jo Mol piyl ayL
"€AHS YIM TAHS PUe ‘v ‘G ‘9HS YIM payoums ale € ‘g ‘THS sasind ‘Mo st 19y usym (s1oN

(SUSL 0Y) ZHINYS V2 4 MO
HI09GT :481uno) doon

H:90d H:LSH H:M™H HMD T1:710dH H/VH :O/T/ZHS H/H/:0/T/2dHS (9S1) 11:dd10 (8ST) HT1T11:dLSH
(8S1) 1T dMOH  (8ST) 11T :dHS (ST 7171711 :dNAH  (9S1) TTHHHHHH :dH  (8S7) THHTHTTTIHH (dT11d H '19d

087 x 0¥9 C OSLIN T192TOXOT

— 60 —



CXD2442Q

SONY

‘pauoads 1ou si Awrejod 444 91949 AT pue HT a8yl
‘suid woJj Indino as|nd e Jou SI pue adualajal e se pajedipul as|nd e si (31g) Ueyd Buiwin ayl Jo Mot Yyl ay L
"PasIaAUL S| I SA ‘MO SI NMA USUM (810N

Y14

odad
e e o —————- - M- T (pasianur 4T)
! , _ ! ! ! e prTTmTonTenees pTTTnTmnTenees TTTmmmmenees T ddd

I e v I o B A _ S I VRS
L L LD LD s

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TTTT70T] o
RN T ammmmamamumammmmumumumumumunumumunununnmononanananonanT
(0 TR reere e teerr et teete tererr teerr teereer e teerrt teerr Tt

FTTTE TTTEET T T 99d
L L L

LLLLLLLELLLL L] zdnox

L L L L L] Tdtox
LML P P P T P P P P P PP LT 8na
T TTTTTT TTTTT TTTTIT TTTTT TITTTT TTTTT TTTTTT TITTT TTTTTIT TTTTT TITTTT TT00T TTTTTT T TTTTTT TTTTT 171 LsH
T - -7 4o -- - - - - - T A AT AT (pasianul HT)

| R T i ” U A T ) | - | ddd
| MOA

! m ” W ! L m ” ” W m 1sSA
T Y " ” ” | | | one

68¢ , X ; , , 88¢ /8¢

rrrrerrerrerreerrerryrreerrrerryrererrerrrerrrrerrerrefrrrir] a
ONASH

I B AW R _'______ _
Lttt b P Trrreedd |

ONASA

H:860d 1:dSA 1:10dA H/H :0/Tddd 1/ VH :@/v/0/T/ZNEGN  (8ST) THTTHTTT:dA HINMA 1:3dOWN  V/H/H T/2/€3A0N

08 x 0¥9 (AAO) Tvd 7192T0XD1

— 61—



CXD2442Q

SONY

‘payoads jou si Arejod 4y 91943 AT pue HT syl
'suid wou} Indino asind e 1ou SI pue adualajal e se pajealpul asind e si (M19) Leyd Buiwin ayl Jo Mol yuij syl
"PasIaAUL SI LSA ‘MO SI NMA UBUM (310N

I
|
|
|
|
|
T
|

-
|
|

+-4---]---

[
|
'
!
T
'
'
|
'
-
'

i
'
'
'
'
'
'
'
'
'
'
'
'
'
i
'
'
'
'
'
'
'
'
'
'
'
'
'

—-t-1-d------

_____________________________ | | L1 | _
L L L
INERARRNARRRRNARARRNARR RN R AR A RR R AR RN AR R RN AR RN R AR AR R RN R AR R AR RRR RN RRRRR AR RN RRRRRRRNER
._ [TTTTTTTTTTTTTT __________._________'_________._____________________________._________. ________.__________
T IO IO T T TTTTT T TT0 T TTTT T T T T T T T TTTTT T TT77T 1771
L L
L L
ML P PP P PP L P P L TP

_ TTTT TTTTTTT TTTTT _

l
|

14

oand

(pasianur 4T)
dyd

M1Sd
d1Sy
410
9dd
90d
¢d10X
Td10X
anN3

1SH

(pasianul HT)
dyd

MOA
1SA
Ga)
NaH
aH
ONASH
ONASA

H:860d 1:dSA 1:10dA H/H :0/Tddd 1/ VH :@/v/0/TZNEGN  (8ST) THTTHTTT:dA HINMA 1:3dOW  V/H/H T/2/€3A0N

087 x 0¥9 (NIA3) Tvd 192T0XO1

— 62 —



CXD2442Q

SONY

‘suid wodj 1ndino asind e 1ou SI pue adualaal e se paredipul asind e si (M19) Meyd Buiwin ayl Jo Mot piyl ayL
"€AHS YUM TAHS PUB ‘¥ ‘G ‘9HS YIM Payoums ale g ‘z ‘THS sasind ‘Mo S| 19y usym (810N

MOM

W ! W ! . ! . ' MLSYH
X0d
1Sy

X1a

d4d4

90d

Odd
MOA

aN3

410
YadHS

€AHs
¢aHs
TaHs
8HS
LHS
9HS

SHS
YHS
EHS
C¢HS
THS

Z¢AMOH
THMOH

1SH
¢d10X

Td10X

NdH

aH
O>1ng)

. ONASH

(SuUz0'T¥) ZHNSE ¥2Z 4 MOIN
HJI09ST :1e1unod dooT

H :©90d
(8S7) 1777 :dMOH

| HIE! |

0GST OvST 0€ST 0¢ST  0TST

HISH H:™MH HMO 1:10dH H/M:
(@S 1111 :dHS  (dST) 117717 :dNAH

MO
00ST 06vT 08yT OLYT O09¥T O0SYT OvrT OEVT

O/T/ZHS H/HM :0/T/2aHS (8ST) 11:ddT10 (dS1) H111 :dLSH
(8S71) HHHHTHHH :dH  (8S7) THHTHTITIHH:dT1d  H 119Y

087 x 09 T 1vd 7192T0XO1

— 63 —



CXD2442Q

SONY

‘suid wouy Indino asind e Jou SI pue adualajal e se parealpul asind e si (M19) Leyd Buiwn ayl Jo mod paiyl ayL
"€AHS YIM TAHS PUB ‘¥ ‘G ‘OHS YIM Payoums are ¢ ‘Z ‘THS sasind ‘Mo si 19y usym (s1oN

AOM
MLSH

pjo)<]
d1Sd

14

dydd

90d

9dd

MOA
aN3

410
YaHS

€AHS
¢dHs
TAHS
8HS
LHS
9HS

SHS
YHS
€HS
¢HS
THS
ZMOH

THOH
1SH
¢d10X

Td10X

NAaH

adH

PHITYT (>na)
; ONASH

(Suzo'Ty) ZHINSE ¥Z s MO
HJO9GT :18uno) dooT

MO

0€e 0T¢ 00¢c 06T

H:90d H:LSH H:MH H MO T1:710dH H/H O/T/ZHS H/H/M :0/T/2aHS (9ST) 11:dd1D  (8S7) H111 :dLSH
(gST) 11T :dMOH  (8ST) 1111111 :dHS  (dST1) 11771 :dNAH  (9dS1) HHHHTHHH :dH  (9dS1) THHTHTTTTHH :d11d H 119y

087 x 0V9 ¢ 1vd 7192T0XO71

— 64—



CXD2442Q

SONY

"payioads jou ase Aiejod 014 pue dyd 81940 AT pue HT ayL
‘suid woJ} Indino asind e 1ou S| pue adualajal e se parealpul asind e si (M19) Meyd Buiwn ayl Jo Mol Yyl syl
"pasIaAUL SI LSA ‘MOT S| NMA UsymM (810N

| | | | | | | o | | s
;T T T P yTTTT T ;T T o o o . odid
e pro e e frr e S S — W W | et
[TTTTTTTTTTTTIITTTIT T T T T T T TTTT | | w0
[TTITTTTTTTTITTIT T [T ITTTTTTTTTITTTTII]  ov
[TTTTTTTITTTITTTTT TTTTTITTITTITIITITL | W TTTTTTTITTITITTITT] o0d
LU L L L LD zeox
IR I LU L] enox
L] I LD ena
[T |

T Lsm
T T (pasianul HT)
ENE

M M N | M - owss

z[t AOA
| M m M M i m M s
LLLLLLL LD T | | | ____________________ One)
L€ or | 0€ 0T | T | | i : 88€ 8.€
NaH
CEEETTTTTTTETTTTT LCEEEETT TR T e e e e e e e e e e e e e e e e e e e e e e e e e e ____________________ aH
LLLLL LT L LLCLLLLL LU L] onasw

1:1860d H:dSA 1:10dA H/H :0/Td¥d T//H/MH/H :9/v/0/T/edain (8ST) TIHTT1T11:dA HINMA 1:3AOWN  /H/H T/2/€3A0N

00¥ x 09 86-Od 14dZTOXOT

— 65—



CXD2442Q

SONY

'suid woJj Indino asind e Jou SI pue adualajal e se pareaipul asind e si (M19) Meyd Buiwn ayl Jo Mol pliyl ayL
"€AHS YIM TAHS PUe ‘v ‘G ‘9HS YIM Payoums ale € ‘g ‘THS sasind ‘Mo st 19y Usym (10N

aaiaiaialy ettt jiniaiaiete winieiet pommmmmpmmmme- iaiainiainieleleieintatel piniainiaiaielrinieiatntals bainiaininielyinieiniaiaials iaiaiaiaialy ieleiaiaiate Faaiaiaiale wiieeiatats aiaiaiaiaielteletetatals inininininieinieiniatats b inininininielrinieieintatel TIDM
aiuieielete et Ttottt MUSH
NieXe!
d1sy
Mg
dyd
90d
94d
MOA
an3
d10
YAHS
£aHS
ZaHs
TAHS
8HS
LHS
9HS
GHS
YHS
€HS
ZHS
THS
2I0H
TYMOH
1SH
Z2d10X
Td10X
NaH
aH
og)
ONASH
MOW

H:90d H:1SH H:™H 1O 1:10dH H/M :0/T/2HS H/H/T:0/T/2aHSs (dS17) 11:dd1D (9ST7) H111 :dLSH
(8ST) 1T dMOH  (8ST) T :dHS  (8ST1) 111711 :dNAH  (dS1) THIHHTHH ‘dH  (9S7) THHHTTHIHHT :dT1d H '19d

(SU0S'2¥) ZHINSO'TZ 4 MO
HIgYS :181uno) doo

00¥ x 09 86-Od 14dZT0OXO71

— 66 —



CXD2442Q

SONY

‘payioads 1ou ase Aejod 014 pue dyd 81942 AT pue HT ayl
‘suid woJj Indino asind e jou SI pue adualajal e se pajeaipul asind e si (M1g) Ueyd Buiwin ayl Jo MoJ Yyl ay L
"PasIBAUL SI LSA ‘MO SINMQA UBYM (810N

[RTRUDE BT

T T
L]

|
[T TH

T TTT

LT T
L

| [T _____ 1 _____ Il _____ 1T
L

[T
LT

T

T T T
| | '

T
|

LT

[LLLTTL

LU T PP

ML

|
_.______.____.______.____.______._____
[T] ___:____ _ :____ ____

009 65

LLLLLLLL L

”______________________________
L

LU

[TTTTTTT
L

T T T T T T TTITTTTIITT
i

T m

7110dH H:863d H:'dsSd 71:710dA H/H:0/Tddd 1/1/1/H/H

087 x 0¥9 VOAS 19d¢T0XO1

:@/v/o/T/eIaN (8ST) H1TTIHTT :dA H NMA 1:3AOW  /H/H 'T/2/€3a0N

14

oand

(pasianul 4T)
dyd

10

o

O]

dd
90d
¢d10X
Td10X
anN3

1SH

(pasianul HT)
dyd

MOA
1SA
(CRE)]
NaH
aH
ONASH

ONASA

— 67 —



CXD2442Q

SONY

‘poyaw (uonoalip H) Buissasoid feubis ayy 01 Buipiodoe sabueyd Buiwn spow (192TOXDT) VOAS 8yl
‘suid woJj Indino asind e jou SI pue adualaal e se pajealpul asind e si (H1g) veyd Buiwn syl Jo Mol payl sy
"€AHS YIM TAHS PUB ‘¥ ‘G ‘OHS YIM PayoNms ale € ‘Z ‘THS sas|nd ‘Mo SI 19Y Usym (810N

MOM

M1SH

M0d

d1Sd

X1g

dydd

90d

9dd

AOA

aN3

410

YaHs

€AHS
¢aHs
TaHs
8HS
LHS
9HS

SHS
YHS
€HS
C¢HS
THS
¢HOH

THOH

1SH

¢d10X

Td10X

NdH

adH

>19)

< (SUSZ'T€) ZHINZE 4 MO
< HJ8Y0Z :4ewno) dooT

ONASH
MO

H:90d H:LSH H:™H 10 1:10dH H//H :0/T/ZHS H/H/ :0/T/2ZAHS (gST1) 11:dd10 (8S1) H111:dLSH
(@S 1177 :dMOH  (8ST) TTTTTITT:dHS (ST 111711 :dNAH  (8S7) THIHHTHH 'dH  H 19y

087 x 0¥9 VOAS 19¢T0XOT1

— 68 —



SONY CXD2442Q

Application Circuit
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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Package Outline Unit: mm
80PIN QFP (PLASTIC)
23.9+0.4
oo 8.411 015 8.'c1)5
64 41 ﬁ
AHHAAR R R AR AR AR A A -
65:;3.: ::3-240
o — — |
== S
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== S A
sogi O %25 +0.2
o ( 0.1-0.05
100000008000000000000; )
1 08 24035+8'i5 275+8'i=5)\/ S
: 012 (M) =~ = §
0° to 10°
DETAIL A PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN

SONY CODE QFP-80P-LO1 LEAD TREATMENT SOLDER PLATING
EIAJ CODE [QFP080-P-1420-A LEAD MATERIAL COPPER / 42 ALLOY
JEDEC CODE PACKAGE WEIGHT 1.69

—70 -



