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PRODUCT SAFETY SERVICING GUIDELINES 
CAUTION : DO NOT ATTEMPT TO MODIFY THIS PRODUCT IN
ANY WAY. NEVER PERFORM CUSTOMIZED INSTALLATIONS
WITHOUT MANUFACTURER’S APPROVAL. UNAUTHORIZED
MODIFICATIONS WILL NOT ONLY VOID THE WARRANTY, BUT
MAY LEAD TO YOUR BEING LIABLE FOR ANY RESULTING
PROPERTY DAMAGE OR USER INJURY.

SERVICE WORK SHOULD BE PERFORMED ONLY AFTER YOU
ARE THOROUGHLY FAMILIAR WITH ALL OF THE FOLLOWING
SAFETY CHECKS AND SERVICING GUIDELINES. TO DO
OTHERWISE, INCREASES THE RISK OF POTENTIAL HAZARDS
AND INJURY TO THE USER. 

WHILE SERVICING, USE AN ISOLATION TRANSFORMER FOR
PROTECTION FROM AC LINE SHOCK.

SAFETY CHECKS
AFTER THE ORIGINAL SERVICE PROBLEM HAS BEEN
CORRECTED. A CHECK SHOULD BE MADE OF THE
FOLLOWING.

SUBJECT : FIRE & SHOCK HAZARD
1. BE SURE THAT ALL COMPONENTS ARE POSITIONED IN

SUCH A WAY AS TO AVOID POSSIBILITY OF ADJACENT
COMPONENT SHORTS. THIS IS ESPECIALLY IMPORTANT
ON THOSE MODULES WHICH ARE TRANSPORTED TO AND
FROM THE REPAIR SHOP. 

2. NEVER RELEASE A REPAIR UNLESS ALL PROTECTIVE
DEVICES SUCH AS INSULATORS, BARRIERS, COVERS,
SHIELDS, STRAIN RELIEFS, POWER SUPPLY CORDS, AND
OTHER HARDWARE HAVE BEEN REINSTALLED PER
ORIGINAL DESIGN. BE SURE THAT THE SAFETY PURPOSE
OF THE POLARIZED LINE PLUG HAS NOT BEEN DEFEATED.

3. SOLDERING MUST BE INSPECTED TO DISCOVER POSSIBLE
COLD SOLDER JOINTS, SOLDER SPLASHES OR SHARP
SOLDER POINTS. BE CERTAIN TO REMOVE ALL LOOSE
FOREIGN PARTICLES.

4. CHECK FOR PHYSICAL EVIDENCE OF DAMAGE OR
DETERIORATION TO PARTS AND COMPONENTS. FOR
FRAYED LEADS, DAMAGED INSULATION (INCLUDING AC
CORD). AND REPLACE IF NECESSARY FOLLOW ORIGINAL
LAYOUT, LEAD LENGTH AND DRESS.

5. NO LEAD OR COMPONENT SHOULD TOUCH A RECEIVING
TUBE OR A RESISTOR RATED AT 1 WATT OR MORE. LEAD
TENSION AROUND PROTRUDING METAL SURFACES MUST
BE AVOIDED.

6. ALL CRITICAL COMPONENTS SUCH AS FUSES,
FLAMEPROOF RESISTORS, CAPACITORS, ETC. MUST BE
REPLACED WITH EXACT FACTORY TYPES, DO NOT USE
REPLACEMENT COMPONENTS OTHER THAN THOSE
SPECIFIED OR MAKE UNRECOMMENDED CIRCUIT
MODIFICATIONS.

7. AFTER RE-ASSEMBLY OF THE SET ALWAYS PERFORM AN
AC LEAKAGE TEST ON ALL EXPOSED METALLIC PARTS OF
THE CABINET, (THE CHANNEL SELECTOR KNOB, ANTENNA
TERMINALS. HANDLE AND SCREWS) TO BE SURE THE SET
IS SAFET TO OPERATE WITHOUT DANGER OF ELECTRICAL
SHOCK. DO NOT USE A LINE ISOLATION TRANSFORMER
DURING THIS TEST USE AN AC VOLTMETER, HAVING 5000
OHMS PER VOLT OR MORE SENSITIVITY, IN THE
FOLLOWING MANNER; CONNECT A 1500 OHM 10 WATT
RESISTOR, PARALLELED BY A .15 MFD, 150V AC TYPE
CAPACITOR BETWEEN A KNOWN GOOD EARTH GROUND
(WATER PIPE, CONDUIT, ETC.) AND THE EXPOSED
METALLIC PARTS, ONE AT A TIME. 
MEASURE THE AC VOLTAGE ACROSS THE COMBINATION
OF 1500 OHM RESISTOR AND .15 MFD CAPACITOR. 
REVERSE THE AC PLUG AND REPEAT AC VOLTAGE
MEASUREMENTS FOR EACH EXPOSED METALLIC PART. 

VOLTAGE MEASURE MUST NOT EXCEED 75 VOLTS R.M.S.
THIS CORRESPONDS TO 0.5 MILLIAMP AC ANY VALUE
EXCEEDING THIS LIMIT CONSTITUTES A POTENTIAL
SHOCK HAZARD AND MUST BE CORRECTED IMMEDIATELY.

SUBJECT : GRAPHIC SYMBOLS

SUBJECT : TIPS ON PROPER INSTALLATION
1. NEVER INSTALL ANY PRODUCT IN A CLOSED-IN RECESS,

CUBBYHOLE OR CLOSELY FITTING SHELF SPACE. OVER
OR CLOSE TO HEAT DUCT, OR IN THE PATH OF HEATED
AIR  FLOW.

2. AVOID CONDITIONS OF HIGH HUMIDITY SUCH AS:
OUTDOOR PATIO INSTALLATIONS WHERE DEW IS A
FACTOR, NEAR STEAM RADIATORS WHERE STEAM
LEAKAGE IS A FACTOR, ETC.

3. AVOID PLACEMENT WHERE DRAPERIES MAY OBSTRUCT
REAR VENTING. THE CUSTOMER SHOULD ALSO AVOID THE
USE OF DECORATIVE SCARVES OR OTHER COVERINGS
WHICH MIGHT OBSTRUCT VENTILATION.

4. WALL AND SHELF MOUNTED INSTALLATIONS USING A
COMMERCAL MOUNTING KIT MUST FOLLOW THE FACTORY
APPROVED MOUNTING INSTRUCTIONS A PRODUCT
MOUNTED TO A SHELF OR PLATFORM MUST RETAIN ITS
ORIGINAL FEET (OR THE EQUIVALENT THICKNESS IN
SPACERS) TO PROVIDE ADEQUATE AIR FLOW ACROSS
THE BOTTOM, BOLTS OR SCREWS USED FOR FASTENERS
MUST NOT TOUCH ANY PARTS OR WIRING. PERFORM
LEAKAGE TEST ON CUSTOMIZED INSTALLATIONS.

5. CAUTION CUSTOMERS AGAINST THE MOUNTING OF A
PRODUCT ON SLOPING SHELF OR A TILTED POSITION,
UNLESS THE PRODUCT IS PROPERLY SECURED.

6. A PRODUCT ON A ROLL-ABOUT CART SHOULD BE STABLE
ON ITS MOUNTING TO THE CART. CAUTION THE
CUSTOMER ON THE HAZARDS OF TRYING TO ROLL A CART
WITH SMALL CASTERS ACROSS THRESHOLDS OR DEEP
PILE CARPETS.

7. CAUTION CUSTOMERS AGAINST THE USE OF A CART OR
STAND WHICH HAS NOT BEEN LISTED BY UNDERWRITERS
LABORATORIES, INC. FOR USE WITH THEIR SPECIFIC
MODEL OF TELEVISION RECEIVER OR GENERICALLY
APPROVED FOR USE WITH T.V.’S OF THE SAME OR
LARGER SCREEN SIZE.

8. CAUTION CUSTOMERS AGAINST THE USE OF EXTENSION
CORDS, EXPLAIN THAT A FOREST OF EXTENSIONS
SPROUTING FROM A SINGLE OUTLET CAN LEAD TO
DISASTROUS CONSEQUENCES TO HOME AND FAMILY.

THE LIGHTNING FLASH WITH ARROWHEAD SYMBOL, WITHIN AN
EQUILATERAL TRIANGLE, IS INTENDED TO ALERT THE USER TO THE
PRESENCE OF UNINSULATED “DANGEROUS VOLTAGE” WITHIN THE
PRODUCT’S ENCLOSURE THAT MAY BE OF SUFFICIENT MAGNITUDE TO
CONSTITUTE A RISK OF ELECTRIC SHOCK.

THE EXCLAMATION POINT WITHIN AN EQUILATERAL TRIANGLE IS
INTENDED TO ALERT THE USER TO THE PRESENCE OF IMPORTANT
OPERATING AND MAINTENANCE  (SERVICING)  INSTRUCTIONS IN THE
LITERATURE  ACCOMPANYING THE APPLIANCE.
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SERVICING PRECAUTIONS
CAUTION : Before servicing the A/V Receiver covered by this
service data and its supplements and addends, read and follow the
SAFETY PRECAUTIONS. NOTE : if unforeseen circumstances
create conflict between the following servicing precautions and any
of the safety precautions in this publication, always follow the safety
precautions.
Remember Safety First:

General Servicing Precautions
1. Always unplug the A/V Receiver AC power cord from the AC

power source before:
(1) Removing or reinstalling any component, circuit board,

module, or any other assembly.
(2) Disconnecting or reconnecting any internal electrical plug or

other electrical connection.
(3) Connecting a test substitute in parallel with an electrolytic

capacitor.
Caution : A wrong part substitution or incorrect polarity installation
of electrolytic capacitors may result in an explosion hazard.

2. Do not spray chemicals on or near this A/V Receiver or any of its
assemblies.

3. Unless specified otherwise in this service data, clean electrical
contacts by applying an appropriate contact cleaning solution to
the contacts with a pipe cleaner, cottontipped swab, or
comparable soft applicator.
Unless specified otherwise in this service data, lubrication of
contacts is not required.

4. Do not defeat any plug/socket B+ voltage interlocks with which
instruments covered by this service manual might be equipped.

5. Do not apply AC power to this A/V Receiver and/or any of its
electrical assemblies unless all solid-state device heat sinks are
correctly installed.

6. Always connect test instrument ground lead to the appropriate
ground before connecting the test instrument positive lead. Always
remove the test instrument ground lead last.

Insulation Checking Procedure
Disconnect the attachment plug from the AC outlet and turn the
power on. Connect an insulation resistance meter(500V) to the
blades of the attachment plug. The insulation resistance between
each blade of the attachment plug and accessible conductive parts
(Note 1) should be more than 1M-ohm.
Note 1 : Accessible Conductive Parts including Metal panels, Input
terminals, Earphone jacks, etc.

Electrostatically Sensitive (ES) Devices
Some semiconductor (solid state) devices can be damaged easily by
static electricity. Such components commonly are called
Electrostatically Sensitive (ES) Devices. Examples of typical Es
devices are integrated circuits and some field effect transistors and
semiconductor chip components.
The following techniques should be used to help reduce the
incidence of component damage caused by static electricity.

1. Immediately before handling any semiconductor component or
semiconductor-equipped assembly, drain off any electrostatic
charge on your body by touching a known earth ground.
Alternatively, obtain and wear a commercially available
discharging wrist strap device, which should be removed for
potential shock reasons prior to applying power to the unit under
test.

2. After removing an electrical assembly equipped with ES devices,
place the assembly on a conductive surface such as aluminum
foil, to prevent electrostatic charge buildup or exposure of the
assembly.

3. Use only a grounded-tip soldering iron to solder or unsolder ES
devices.

4. Use only an antistatic solder removal device. Some solder
removal devices not classified a “anti-static” can generate
electrical charges sufficient to damage ES devices.

5. Do not use freonpropelled chemicals. These can generate
electrical charge sufficient to damage ES devices.

6. Do not remove a replacement ES device from its protective
package until immediately before you are ready to install it. (Most
replacement ES devices are packaged with leads electrically
shorted together by conductive foam, aluminum foil, or
comparable conductive material).

7. lmmediately before removing the protective material from the
leads of a replacement ES device, touch the protective material to
the chassis or circuit assembly into which the device will be
installed.

Caution : Be sure no power is applied to the chassis or circuit, and
observe all other safety precautions.

8. Minimize bodily motions when handing unpackaged replacement
ES devices. (Normally harmless motion such as the brushing
together of your clothes fabric or the lifting of your foot from a
carpeted floor can generate static electricity sufficient to damage
an ES device.)
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SPECIFICATIONS

Amplifier Section

Output  Power (Front) :
F.T.C Rating:
60 watts RMS per channel minimum, both channels
driven into 8 ohms from 20 Hz to 20kHz with no
more than 0.09% total harmonic distortion

Surround Output Power (0.5% THD, 1 kHz, 8 ohms) :
50 + 50 Watt (Front)
50 Watt (Center)
50 + 50 Watt (Rear)

Total Harmonic Distortion (Front) :
0.05 % (at 30 watts, 1 kHz)

Delay Time :
DOLBY DIGITAL : REAR : 0 - 15 ms

CENTER : 0 - 5 ms
DOLBY PRO LOGIC : REAR : 15 - 30 ms

Audio Input Sensitivity/Impedance :
*LINE : 320 mV/47 k ohms

Output Level / Impedance :
VCR REC : 300 mV/2.2 k ohms

Frequency Response :
*LINE : 10 Hz - 60 kHz, +1/ -3 dB

Signal-to-Noise Ratio : 1 Watt
*LINE : 70 dB (IHF-A)

Tone Control :
BASS : ±10 dB at 100 Hz 
TREBLE : ±10 dB at 10 kHz 

Digital Audio Section
Sampling Frequency :

32 kHz, 44.1 kHz, 48 kHz, 96 kHz

DIGITAL Input Level/Impedance
COAXIAL : 0.5 Vp-p/75 ohms 
OPTICAL : -15 dBm ~ -21 dBm 

Video Section
Input Sensitivity /Impedance : 1.0 Vp-p/75 ohms
Output Level /Impedance : 1.0 Vp-p/75 ohms

*LINE means CAB/SAT , VCR(IPOD) , FRONT

• Improvements may result in specifications and features
changing without notice.

• lllustrations may differ slightly from production models.

FM Tuner Section
(Without notes 100.1 MHz, 65 dBf)

Tuning Range :
87.5 MHz - 108.0 MHz  C: 50 kHz steps

AH: 100 kHz steps

AM Suppression Ratio: C: 50 dB
AH: 60 dB

Total Harmonic Distortion (1 kHz) : 
Mono : 0.4%
Stereo : 0.5%

Frequency Respones : 20 Hz - 15 kHz, +1/ -1. 5 dB
Stereo  Separation (1 kHz) : C: 40 dB

AH: 35 dB

Signal-to-Noise Ratio : 
Mono : 70 dB
Stereo : 65 dB

AM Tuner Section

Tuning Range: 
C : 522 kHz - 1,620 kHz (9 kHz steps) 
AH : 520 kHz - 1,710 kHz (10 kHz steps) 

Usable Sensitivity : 55 dB/m 
Total Harmonic Distortion  : 0.1% at 85 dB/m
Signal-to-Noise Ratio : 40 dB at 85 dB/m

General
Power Requirements :

C : 230V AC, 50Hz 
AH : 120V AC, 60Hz 

Power Consumption : C: 1.3A
AH: 2.5A

AC Outlets : unswitched x 1, Total 100 W max. (1A)

Dimensions (W x H x D) : 435 x 133 x 375
Weight (net) : 11.8kg
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EXPLODED VIEW (AH VERSION)
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New Part Numbers Non-1W Versions
 
COP11955B-A
VISO FIVE FRONT AUTO PCB assembly NON-1W version
COP11957B
VISO FIVE MAIN AUDIO & MICOM PCB 
AUTO assembly NON-1W version AH
COP11957C-A
VISO FIVE MAIN AUDIO & MICOM PCB 
AUTO assembly NON-1W version C
COP11959C-A
VISO FIVE POWER PCB AUTO NON-1W version C
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New Part Numbers Non-1W Versions
 
COP11955B-A
VISO FIVE FRONT AUTO PCB assembly NON-1W version
COP11957B
VISO FIVE MAIN AUDIO & MICOM 
PCB AUTO assembly NON-1W version AH
COP11957C-A
VISO FIVE MAIN AUDIO & MICOM
PCB AUTO assembly NON-1W version C
COP11959B-A
VISO FIVE POWER PCB AUTO assembly NON-1W version AH
COP11959C-A
VISO FIVE POWER PCB AUTO NON-1W version C
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Pin Assignment and Pin Functions 
The assignment of input/output pins for the T5CC1, their names and functions are as follows:

DVSS 91
P66 90

85 P62/SI/SCL
86 P63/INT0
87 P64/SCOUT
88 P65

DVCC 89

P52/AN2 94
P51/AN1 93

P50/AN0 92

P55/AN5 97
P54/AN4 96
P53/AN3/ADTRG 95

VREFH 100

P57/AN7 99

P56/AN6 98

AVCC 3
AVSS 2

Top view
QFP100

VREFL 1

P72/TA3OUT 6

P71/TA1OUT 5
P70/TA0IN 4

P75/TA7OUT 9
P74/TA5OUT 8

P73/TA4IN 7

P82/TB0OUT0 12

P81/TB0IN1/INT6 11

P80/TB0IN0/INT5 10

P85/TB1IN1/INT8 15
P84/TB1IN0/INT7 14

P83/TB0OUT1 13

P90/TXD0 18

P87/TB1OUT1 17

P86/TB1OUT0 16

P93/TXD1 21
P92/SCLK0/CTS0 20

P91/RXD0 19

DVCC 25
AM0 24
P95/SCLK1/CTS1 23

P94/RXD1 22

X2 26

AM1 29

X1 28

DVSS 27

P97/XT2 32
P96/XT1 31
RESET 30

PA2/INT3 37
PA1/INT2 36
PA0/INT1 35

EMU1 34

EMU0 33

81 P42/CS2
82 P43/CS3

83 P60/SCK
84 P61/SO/SDA

80 P41/CS1

76 P35/BUSAK
77 P36/R/W

78 P37/BOOT

79 P40/CS0

72 P31/WR
73 P32/HWR
74 P33/WAIT
75 P34/BUSRQ

68 P25/A5/A21

69 P26/A6/A22
70 P27/A7/A23

71 P30/RD

64 DVCC

65 P22/A2/A18
66 P23/A3/A19

67 P24/A4/A20

60 P20/A0/A16
61 P21/A1/A17

62 DVSS

63 NMI

58 P16/AD14/A14
59 P17/AD15/A15

54 P12/AD10/A10

55 P13/AD11/A11
56 P14/AD12/A12

57 P15/AD13/A13

49 P05/AD5
48 P04/AD4

50 P06/AD6

51 P07/AD7

52 P10/AD8/A8
53 P11/AD9/A9

46 P02/AD2
45 P01/AD1

47 P03/AD3

43 ALE

42 PA7

44 P00/AD0

40 PA5

38 PA3/INT4
39 PA4

41 PA6
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IC BLOCK DIAGRAMS & PIN DESCRIPTION

MCU(T5CC1) : IC81



16-KB RAM 

256-KB FLASH 
E2PROM 

CPU (TLCS-900/L1) 

PC

10-Bit 8CH 
AD 

Converter 

H-OSC 

SIO/UART/IrDA
(SIO0) 

8-Bit Timer 
(TMRA0) 

Port 0 

32 bits
FSR

XWA
XBC
XDE
XHL
XIX
XIY
XIZ
XSP

W A

IX
IY
IZ
SPTXD0 (P90)

RXD0 (P91)

TXD1 (P93)
RXD1 (P94)

TA0IN (P70)

DVCC [3] 
DVSS [3] 
X1
X2

(P00 to P07)  
AD0 to AD7 
(P10 to P17)  
AD8/A8 to AD15/A15 
(P20 to P27)  
A0/A16 to A7/A23 

AN0 to AN7
(P50 to P57)

AVCC, AVSS
VREFH, VREFL

XT1 (P96) 
XT2 (P97) 
RESET
AM0 
AM1 
ALE 

Watchdog 
Timer (WDT)

Clock Gear 
Clock doubler

SIO/UART 
(SIO1) 

Serial Bus 
Interface 

(SBI)

SCK (P60)
SO/SDA (P61)
SI / SCL (P62) RD  (P30) 

WR  (P31) 
HWR  (P32) 
BUSRQ  (P34) 
BUSAK  (P35) 

WR/  (P36) 
BOOT (P37)

L-OSC 

EMU0 
EMU1 

Port 3 

SCOUT(P64), P65, P66  

PA4 to PA7 

CS/WAIT 
Controller 

(4-BLOCK) 

Port 1 

Port 2 

Port 6 

Port A 

Special timer 
for CLOCK 

WAIT (P33)

CS0 to CS3  

Interrupt 
Controller INT0 (P64) 

INT1 to INT4  
(PA0 to PA3) 

16-Bit Timer
(TMRB0) 

TB0IN0/INT5 (P80) 
TB0IN1/INT6 (P81) 
TB0OUT0 (P82) 
TB0OUT1 (P83) 

16-Bit Timer
(TMRB1) 

TB1IN0/INT7 (P84) 
TB1IN1/INT8 (P85) 
TB1OUT0 (P86) 
TB1OUT1 (P87) 

8-Bit Timer 
(TMRA1) TA1OUT (P71)

8-Bit Timer 
(TMRA2) 

8-Bit Timer 
(TMRA3) TA3OUT (P72)

8-Bit Timer 
(TMRA4) TA4IN (P73)

8-Bit Timer 
(TMRA5) TA5OUT (P74)

8-Bit Timer 
(TMRA6) 

8-Bit Timer 
(TMRA7) TA7OUT (P75)

(  ): Initial function after reset 

B C
D E
H L

ADTRG  (P53)

SCLK0/ 0CTS  (P92)

SCLK1/ CTS1  (P95)

(P40 to P43) 

NMI

4-KB BOOT ROM
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PIN No PIN Name I/O

1 UHS0 O
2 HUS1 O
3 INTREQ,ABODY O
4 FA1,FSCDIN I
5 GPIO20 O
6 FA0,FSCCLK I
7 FHS2,FSCDIO O
8 GPIO21 O
9 FDAT7 I
10 VDD6
11 VSS6
12 FWR,FDS I
13 FRD,FR/W O
14 FDAT6 I
15 FCS I
16 FINTREQ O
17 FDBCK I
18 FDAT5 I
19 FDAT4 I
20 VDD7
21 VSS7
22 FDAT3 I
23 FDBDA I
24 FDAT2 I
25 DBDA I
26 DBCK I
27 FDAT1 I
28 TEST I
29 FDAT0 I
30 NV_WE O
31 NV_OE O
32 NV_CS O
33 SD_WE O
34 SD_DATA0 O
35 SD_DATA1 O
36 SD_DATA2 O
37 SD_DATA3 O
38 SD_DATA4 O
39 SD_DQM0 O
40 SD_DATA5 O
41 VSSSD4
42 VDDSD4
43 SD_DATA6 O
44 SD_DATA7 O
45 SD_DQM1 O
46 SD_DATA15 O

I.C PIN DESCRIPTIONS (IC45 : AUDIO DSP : CS494003)

Function

DSP C Control Mode Select BIT 0
DSP C Control Mode Select BIT 0
Open-drain interrupt-request output
Host Address Bit One or SPI Serial Control data input
General Purpose output
Host parallel Address Bit Zero or Serial Control Port Clock
DSP AB Control port mode select bit2
General Purpose output
DSP AB Bidirectional  data bus
2.5V Supply Voltage
2.5V Ground
Host write Strobe or Host data strobe
Host Parallel Output Enable or  
DSP AB Bidirectional  data bus
Host Parallel Chip Select , Host Serial SPI Chip Select
Open-drain interrupt-request output
Reserved
DSP AB Bidirectional  data bus
DSP AB Bidirectional  data bus
2.5V Supply Voltage
2.5V Ground
DSP AB Bidirectional  data bus
Reserved
DSP AB Bidirectional  data bus
Debug Data
Debug Clock
DSP AB Bidirectional  data bus
Reserved
DSP AB Bidirectional  data bus
SRAM Write Enable
SRAM Output Enable
SRAM Chip Select
SDRAM Write Enable
SDRAM Data Bus 0
SDRAM Data Bus 1
SDRAM Data Bus 2
SDRAM Data Bus 3
SDRAM Data Bus 4
SDRAM Data Mask 0
SDRAM Data Bus 5
SDRAM Ground
SDRAM Power Supply
SDRAM Data Bus 6
SDRAM Data Bus 7
SDRAM Data Mask 1
SDRAM Data Bus 15
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PIN No PIN Name I/O

47 SD_DATA14 O
48 NC5
49 SD_DATA13 O
50 VSSSD3
51 VDDSD3
52 SD_DATA12 O
53 SD_DATA11 O
54 SD_DATA10 O
55 SD_DATA9 O
56 SD_DATA8 O
57 VSSSD2
58 VDDSD2
59 SD_CLK_OUT O
60 SD_ADR9 O
61 SD_CLK_IN I
62 SD_ADR8 O
63 SD_ADR7 O
64 SD_CLK_EN I
65 SD_ADR6 O
66 SD_ADR5 O
67 SD_ADR4 O
68 SD_CS I
69 VSSSD1
70 VDDSD1
71 SD_BA O
72 SD_ADR10 O
73 SD_ADR0 O
74 SD_ADR1 O
75 SD_ADR2 O
76 SD_ADR3 O
77 SD_RAS O
78 SD_CAS O
79 SDATAN3 I
80 SDATAN2 I
81 SDATAN1 I
82 SDATAN0 I
83 NC4
84 NC3
85 LRCLKN I
86 SCLKN I
87 LRCLK1 O
88 NC2
89 NC1
90 VDD1
91 VSS1
92 XMT958,AUDATA7 O
93 AUDATA6 O
94 AUDATA5 O
95 HDATA7 O

Function

SDRAM Data Bus 14
No Connect (Ground)
SDRAM Data Bus 13
SDRAM Ground
SDRAM Power Supply
SDRAM Data Bus 12
SDRAM Data Bus 11

PCM Audio input Data 0

SDRAM Data Bus 10
SDRAM Data Bus 9
SDRAM Data Bus 8

PCM Audio input Data 1

SDRAM Ground
SDRAM Power Supply
SDRAM CLOCK DATA OUT
SDRAM Address Bus
SDRAM CLOCK DATA IN
SDRAM Address Bus 8
SDRAM Address Bus 7
SDRAM Ground
SDRAM Address Bus 6
SDRAM Address Bus 5
SDRAM Address Bus 4
SDRAM Chip Select
SDRAM Ground
SDRAM Power Supply
SDRAM Bank Address Select
SDRAM Address Bus 10
SDRAM Address Bus 0
SDRAM Address Bus 1
SDRAM Address Bus 2
SDRAM Address Bus 3
SDRAM Row Address Strobe
SDRAM Column Address Strobe
PCM Audio input Data 3
PCM Audio input Data 2

Audio Output Sample Rate Clock

2.5V Supply Voltage

PCM audio input sample rate clock
PCM audio input bit clock

2.5V Ground
Digital Audio Output 7 , S/PDIF Transmitter
Digital Audio Output 6
Digital Audio Output 5
DSP C Bidirectional data bus 7

No Connect (Ground)

No Connect (Ground)
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PIN No PIN Name I/O

96 HDATA6 O
97 HDATA5 O
98 SCLK1 O
99 MCLK I

100 VDD2
101 VSS2
102 AUDATA4 O
103 HDATA4 O
104 SCLK0 O
105 HDATA3 O
106 AUDATA3 O
107 AUDATA2 O
108 LRCLK0 O
109 AUDATA1 O
110 AUDATA0 O
111 CMPCLK,SCLKN2 I
112 HDATA2 O
113 VSS3
114 VDD3
115 HDATA1 O
116 HDATA0 O
117 CMPREQ,FLRCLK2 I
118 CMPDAT,FSDATA2 I
119 FLRCLKN1 I
120 WR,DS I
121 RD,R/W I
122 PLLVSS
123 FILT2
124 FILT1
125 PLLVDD
126 XTALO O
127 XTAL,1CLKIN I
128 CLKSEL I
129 CS O
130 A0 O
131 FSDATAN1 I
132 VDD4
133 VSS4
134 FSCLKN1,STCLK2 I
135 SCS I
136 SCDIN I
137 VSS5
138 VDD5
139 A1 O
140 SCDOUT O
141 HNBSY I
142 SCCLK O
143 UHS2,CS_OUT O
144 RESET I

Function

DSP C Bidirectional data bus 6
DSP C Bidirectional data bus 5
Audio output bit clock
Audio Master clock
2.5V Supply Voltage
2.5V Ground
Digital Audio Output 4
DSP C Bidirectional data bus 4
Audio output bit clock
DSP C Bidirectional data bus 3
Digital Audio Output 3
Digital Audio Output 2
Audio Output Sample Rate Clock
Digital Audio Output 1
Digital Audio Output 0
PCM audio input bit clock
DSP C Bidirectional data bus 2
2.5V Ground
2.5V Supply Voltage
DSP C Bidirectional data bus 1
DSP C Bidirectional data bus 0
PCM Audio Data input bit clock
PCM Audio data input Number two
PCM audio data input one
DSP AB Control port mode select bit 0
DSP AB Control port mode select bit 1
PLL Ground voltage
Phase-Locked Loop Filter
Phase-Locked Loop Filter
PLL supply voltage
Crystal OSC Output
External Clock input/Crystal OSC input
DSP Clock select
Host parallel Chip Select
Host Parallel Address bit 0

SPI Serial control data input
2.5V Ground
2.5V Supply Voltage

PCM Audio Data input one
2.5V Supply Voltage
2.5V Ground
PCM audio input bit clock

DSP C Control Mode Select BIT 2
Master Reset Input

Host Address bit 1
Serial control port data
Input Host Message status
Serial control port clock

Host Serial SPI Chip Select (Active "L")
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580959

001

501

115

110
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125
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135
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144

53

ySAI 0 Serial

I
N
T
E
R
N
A
L
B
U
S

External Memor
Compressed SAI 1 Audio Interface

Digital
S
H
A
R
E
D
M
E
M
O
R
Y

SAI 2 Interface
Interface SAI 3

Farme Multi-Standard DAO 0Digital Shifter Audio Decoder DSP C Digital
Audio Audio DAO 1Input Programmable Output

32-Bit DSP

DSP AB

Input GPIO and I/O
PLL Clock Buffer Parallel or Serial DSP DSP Controller
Manager RAM Host Interface RAM ROM

Parallel or Serial
Host Interface

PIN ASSIGNMENT(IC45: CS494003)

BLOCK DIAGRAM(IC45: CS494003)

CS494003
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CODEC+DIR (AK4589) : IC44
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PIN DESCRIPTION
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PIN DESCRIPTION
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PIN DESCRIPTION



VOLUME&FUNCTION (BD3816K1) : IC11
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1

2

3

4

5

6

7

8

9

11

12

13

14

15

16

10

32

31

30

29

28

27

26

25

24

22

21

20

19

18

17

23

1.5-6M
BPF

COUTCTRAP

MUTE1

CIN

GND

GND

YIN

PYIN

VCC

GND

VCC

PbIN

PYTRAP

PrIN

MUTE2

GND

PrTRAP

TEST

MIXOUT

MIXFB

GND

GND

GND

GND

YTRAP

YOUT

PYOUT

YFB

PYFB

PbOUT

PrOUT

N.C.

MUTE1 TEST

20k

20k

6M
LPF

12M
LPF

6M
LPF

20k

6M
LPF

CLAMP

75Ω6dB

75Ω6dB

75Ω6dB

75Ω6dB

75Ω6dB

75Ω6dB

MUTE2

CLAMP

VIDEO DRIVER IC : IC55
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Functional Description

C
O

M
M

 E
N

G
IN

E

Inter-IC 
Sound
(I2S)

High Speed
Data Port
(HSDP)

Low Speed
Data Port
(LSDP)

Sys Ctrlr
(CBM)
Bus I/F

SAII

I2S_OCLK (M=o, S=n/u)
I2S_LRCLK (M=o; S=i)
I2S_SCLK (M=o; S=i)
I2S_DATA  (M=o; S=i)
I2S_RATE (M=o, S=n/u) 
MUTE (M=o, S=n/u)

HSDP_EN#  (M=o; S=i)
HSDP_CLK (M=o; S=i)
HSDP_DATA (M=o; S=i)

LSDP (M=o; S=i)

SAII_REQ (M=i; S=o)
SAII_CLK (M=o; S=i)
SAII_DATA (M=o; S=i)

SC_RX_IN (M=i, S=i)
SC_TX_OUT (M=o, S=o)
SC_RATE (M=i, S=o)

COMM_TX_M

OSC_OUT
RAM

COMM_TX_EN (M=o, S=o)

LINKACTIVE (M=o, S=o)

COMM_RX_M

OSC_IN
OSC

C
O

M
M

 I/
F

XMDTIC

COMM_TX_P

COMM_RX_P

RESET#  (M=i, S=i)
ANT_REV (M=o, S=n/u)
DT4_MODE (M=i, S=i)
SLAVE_SEL (M=i, S=i)
TEST (M=i, S=i)
(RFU – I2C_SCL) 
(RFU – I2C_SDA)

Misc Status
& Control

GND
3.3V

 

XM : IC70
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Device Pin-out 
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LSDP

SC_TX_OUT

SC_RX_IN

RFU (I2C_SDA)

ANT_REV

RESET#

SLAVE_SEL

VDD

VDD

VSS

RFU (I2C_SCL)

VSS

XM/DT IC

42 38
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C
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48 47 46 45 44 43 41 40 39 37

OSC_OUT

OSC_IN

TEST

HSDP_DATA

HSDP_CLK

VDD

VDD

VSS

SC_RATE

VSS

34

33

32

31

30

29

28

27

26

25

HSDP_EN#36

DT4_MODE35

Rev 3B/4A
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Pin Descriptions 

Table 3.2 Pin Descriptions 
Pin
# Pin Name Direct-

ion
Function

in Slave Mode 
Function

in Master Mode Notes

1 LSDP S=In 
M=Out Low Speed Data Port Input Low Speed Data Port Output Out= 4mA, SLC

In=LVTTL S/T 

3 SC_TX_OUT S=Out 
M=Out 

System Controller Bus (CBM) 
Transmit Data Out 

System Controller Bus (CBM) 
Transmit Data Out 4mA, SLC 

5 SC_RX_IN S=In 
M=In 

System Controller Bus (CBM) 
Receive Data In 

System Controller Bus (CBM) 
Receive Data In LVTTL S/T 

6 RFU (I2C-SCL) S=In 
M=In 

Reserved for Future Use (pull 
down with a 100k resistor to 
Ground) 

Reserved for Future Use (pull 
down with a 100k resistor to 
Ground) 

LVTTL S/T 

7 RFU (I2C-SDA) S=In 
M=In 

Reserved for Future Use (pull 
down with a 100k resistor to 
Ground) 

Reserved for Future Use (pull 
down with a 100k resistor to 
Ground) 

LVTTL S/T 

9 ANT_REV S=n/u 
M=Out 

Not used in Slave mode, leave 
unconnected 

Indication of incompatible 
antenna (refer to section 
4.3.2 for usage) 

4mA, SLC 

11 RESET# S=In 
M=In 

Asynchronous Reset In, 
(Active Low) 

Asynchronous Reset In, 
(Active Low) LVTTL S/T 

12 SLAVE_SEL S=In 
M=In 

Master/Slave Mode Select In 
(High = Slave Mode) 

Master/Slave Mode Select In 
(Low = Master Mode) LVTTL S/T 

13 I2S_RATE S=Out 
M=Out 

Output driven high, leave 
unconnected 

Indicator of incoming I2S data 
rate (see section 4.4.2) 4mA, SLC 

14 LINKACTIVE S=Out 
M=Out 

Link Active indicator (High = 
DT bus link is active and data 
is flowing) 

Link Active indicator (High = 
DT bus link is active and data 
is flowing) 

4mA, SLC 

15 COMM_TX_EN S=Out 
M=Out 

DT Comm Bus External 
Transceiver Direction 
Control Output (0=Tx, 1=Rx)

DT Comm Bus External 
Transceiver Direction 
Control Output (0=Tx, 1=Rx) 

4mA, SLC 

18 COMM_RX_P S=In 
M=In 

DT Differential Comm Bus 
Internal Receiver Positive In 

DT Differential Comm Bus 
Internal Receiver Positive In LVDS in+ 

19 COMM_RX_M S=In 
M=In 

DT Differential Comm Bus 
Internal Receiver Negative In

DT Differential Comm Bus 
Internal Receiver Negative In LVDS in– 

22 COMM_TX_M S=Out 
M=Out 

DT Differential Comm Bus 
Internal Transmitter Negative 
Out 

DT Differential Comm Bus 
Internal Transmitter Negative 
Out 

LVDS out– 

23 COMM_TX_P S=Out 
M=Out 

DT Differential Comm Bus 
Internal Transmitter Positive 
Out 

DT Differential Comm Bus 
Internal Transmitter Positive 
Out 

LVDS out+ 

26 OSC_OUT S=Out 
M=Out Crystal Driver Output Crystal Driver Output  

28 OSC_IN S=In 
M=In Crystal/ Ext. Clock Input Crystal/ Ext. Clock Input  

29 
SC_RATE 
(Rev 4A only, pull 
down for rev 3B) 

S=Out 
M=In 

SC interface baud rate Output 
(High = DT4_MODE is high 

and the Master DTIC is 
operating at 115.2K baud) 

SC interface baud rate select 
Input 

(High = 115.2K baud, Low = 
9600 baud) 

 

Out= 4mA, SLC
In=LVTTL S/T 

30 TEST S=In 
M=In 

Factory Test Mode Select 
(1=Test, 0= Normal Oper.) 

Factory Test Mode Select 
(1=Test, 0= Normal Oper.) LVTTL S/T 
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Pin
# Pin Name Direct-

ion
Function

in Slave Mode 
Function

in Master Mode Notes

32 HSDP_DATA S=In 
M=Out 

High Speed Data Port Data 
Input 

High Speed Data Port Data 
Output 

Out= 4mA, SLC
In=LVTTL S/T 

34 HSDP_CLK S=In 
M=Out 

High Speed Data Port Clock 
Input 

High Speed Data Port Clock 
Output 

Out= 4mA, SLC
In=LVTTL S/T 

35 DT4_MODE S=In 
M=In 

Enables/Disables driver on 
SC_RATE and ANT_REV 
(High = enable driver) This 
pin was VSS on rev 3 
XM/DT IC 

Enables/Disables drivers on 
MUTE and ANT_REV (High 
= enable drivers) This pin 
was VSS on rev 3 XM/DT IC 

In=LVTTL S/T 

36 HSDP_EN# S=In 
M=Out 

High Speed Data Port Enable 
Input (Active low) 

High Speed Data Port Enable 
Output (Active low) 

Out= 4mA, SLC
In=LVTTL S/T 

37 I2S_DATA S=In 
M=Out I2S Digital Audio Port Data In I2S Digital Audio Port Data 

Out 
Out= 4mA, SLC
In=LVTTL S/T 

39 I2S_SCLK S=In 
M=Out 

I2S Digital Audio Port Bit 
Clock In 

I2S Digital Audio Port Bit 
Clock Out 

Out= 4mA, SLC
In=LVTTL S/T 

41 I2S_LRCLK S=In 
M=Out 

I2S Digital Audio Port 
Left/Right Clock In 

I2S Digital Audio Port 
Left/Right Clock Out 

Out= 4mA, SLC
In=LVTTL S/T 

43 I2S_OCLK S=In 
M=Out 

I2S Digital Audio Port 
Oversample Clock 

(not used, leave unconnected) 

I2S Digital Audio Port 
Oversample Clock Out Out= 4mA, SLC

44 MUTE S=n/u 
M=Out 

Not used in Slave mode, leave 
unconnected 

Provides a mechanism for 
muting the audio during an 
I2S rate change (High=mute) 

Out= 4mA, SLC

45 SAII_CLK S=Out 
M=In SAII Port Clock Output SAII Port Clock Input Out= 4mA, SLC

In=LVTTL S/T 

47 SAII_DATA S=Out 
M=In SAII Port Data Output SAII Port Data Input Out= 4mA, SLC

In=LVTTL S/T 

48 SAII_REQ S=In 
M=Out SAII Port Request Input SAII Port Request Output Out= 4mA, SLC

In=LVTTL S/T 
 

Pin# Pin Name Type Function
in Slave Mode 

Function
in Master Mode Notes

4, 8, 17, 20, 
27, 33, 40, 46 VDD PWR +3.3V Supply Voltage +3.3V Supply Voltage  

2, 10, 16, 21, 
24, 25, 31, 38, 

42 
VSS GND Digital Ground Digital Ground  

 
Notes: All Inputs are 3.3V LVTTL compatible; S/T = Schmitt Trigger inputs; SLC = Slew Rate Controller Output 
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PIN CONFIGURATION

VSS

DQ15
DQ14
VSSQ
DQ13
DQ12

VDDQ
DQ11
DQ10
VSSQ
DQ9
DQ8
VDDQ

NC
UDQM
CLK
CKE
NC
A9
A8
A7
A6
A5
A4
VSS

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28

V DD

DQ0
DQ1

V SSQ

DQ2
DQ3

V DDQ

DQ4
DQ5

V SSQ

DQ6

VDDQ

/WE
/CAS
/RAS

/CS
A11
A10

A0
A1
A2
A3

V DD

50pin TSOP II
400mil x 825mil
0.8mm pin pitch

27
26

DQ7

LDQM

VSS

DQ15
DQ14
VSSQ
DQ13
DQ12

VDDQ
DQ11
DQ10
VSSQ
DQ9
DQ8
VDDQ

NC
UDQM
CLK
CKE
NC
A9
A8
A7
A6
A5
A4
VSS

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28

V DD

DQ0
DQ1

V SSQ

DQ2
DQ3

V DDQ

DQ4
DQ5

V SSQ

DQ6

VDDQ

/WE
/CAS
/RAS

/CS
A11
A10

A0
A1
A2
A3

V DD

50pin TSOP II
400mil x 825mil
0.8mm pin pitch

27
26

DQ7

LDQM

PIN DESCRIPTION

PIN PIN NAME DESCRIPTION

CLK Clock
The system clock input. All other inputs are referenced  to the SDRAM on the rising 
edge of CLK.

CKE Clock Enable
Controls internal clock signal and when deactivated, the SDRAM will be one of the 
states among power down, suspend or self refresh.

CS Chip Select Command input enable or mask except CLK, CKE and DQM

BA Bank Address Select either one of banks during both RAS and CAS activity.

A0 ~ A10 Address
Row Address : RA0 ~ RA10, Column Address : CA0 ~ CA7
Auto-precharge flag : A10

RAS, CAS, WE
Row Address Strobe, 
Column Address Strobe, Write 
Enable

RAS, CAS and WE define the operation.
Refer function truth table for details

LDQM, UDQM Data Input/Output Mask DQM control output buffer in read mode and mask input data in write mode

DQ0 ~ DQ15 Data Input/Output Multiplexed data input / output pin

VDD/VSS Power Supply/Ground Power supply for internal circuit and input buffer

VDDQ/VSSQ Data Output Power/Ground Power supply for DQ

NC No Connection No connection

SD RAM : IC47
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FUNCTIONAL BLOCK DIAGRAM

1Mx16 Synchronous DRAM

Column Addr.
Latch & Counter

Burst Length
Counter

Refresh
Interval Timer

Refresh
Counter
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DQ4
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DQ6
DQ7
DQ8
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DQ12
DQ13
DQ14
DQ15

Address
Register

I/O ControlTest ModeMode Register

Self Refresh Counter

Column Decoder

Sense AMP & I/O gates

512Kx16
Bank 0

Column Decoder

Sense AMP & I/O gates

512Kx16
Bank 1

RAS

CAS

CS

WE

UDQM

LDQM

CKE
Precharge

Overflow

Column Active

Row Active

Address[0:10]

CLK
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PIN ASSIGNMENT

Top View 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

VDD

DQ0

VDDQ

DQ1

DQ2

VS SQ

DQ3

DQ4

VDDQ

DQ5

DQ6

VS SQ

DQ7

VDD

LDQM

W E

CAS

RAS

CS

A13

A12

A10/AP

A0

A1

A2

A3

VDD

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

VSS

DQ15

VS SQ

DQ14

DQ13

VDDQ

DQ12

DQ11

VS SQ

DQ10

DQ9

VDDQ

DQ8

VSS

N C

UDQ M

CLK

CKE

N C

A11

A9

A8

A7

A6

A5

A4

VSS

FUNCTIONAL BLOCK DIAGRAM 

PIN FUNCTION DESCRIPTION 

PIN NAME INPUT FUNCTION 

 CLK  System Clock  Active on the positive going edge to sample all inputs 

CS   Chip Select 
 Disables or enables device operation by masking or enabling all 
 inputs except CLK , CKE and L(U)DQM 

 CKE  Clock Enable 
 Masks system clock to freeze operation from the next clock cycle. 
 CKE should be enabled at least one cycle prior new command. 
 Disable input buffers for power down in standby. 

 A0 ~ A11  Address  Row / column address are multiplexed on the same pins. 
 Row address : RA0~RA11, column address : CA0~CA7 

 A12 , A13  Bank Select Address  Selects bank to be activated during row address latch time. 
 Selects bank for read / write during column address latch time. 

RAS   Row Address Strobe 

 Latches row addresses on the positive going edge of the CLK with 

RAS  low. 

 Enables row access & precharge. 

CAS   Column Address Strobe 

 Latches column address on the positive going edge of the CLK with

CAS  low. 

 Enables column access. 

WE  Write Enable 
 Enables write operation and row precharge. 

 Latches data in starting from CAS , WE  active. 

 L(U)DQM  Data Input / Output Mask 
 Makes data output Hi-Z, tSHZ after the clock and masks the output. 
 Blocks data input when L(U)DQM active. 

 DQ0 ~ DQ15  Data Input / Output  Data inputs / outputs are multiplexed on the same pins. 

 VDD / VSS  Power Supply / Ground  Power and ground for the input buffers and the core logic. 

 VDDQ / VSSQ  Data Output Power / Ground 
 Isolated power supply and ground for the output buffers to provide 
 improved noise immunity.  

 NC  No Connection  This pin is recommended to be left No Connection on the device. 

L(U)DQM

DQ

 Mode 
 Register

 cigoL lortno
C

 Column
 Address
 Buffer
   & 
 Refresh
 Counter

Row 
Address
Buffer 
  & 
Refresh
Counter

Bank D

r
edoce

D 
wo

R

Bank A

Bank B
Bank C

Sense Amplifier

Column Decoder 

Data Control Circuit

tiucri
C hctaL

 tuptu
O 

& tupnI
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B

Address

 Clock 
 Generator

CLK

CKE

red
oce

D dna
m

mo
C

CS

RAS

CAS

WE
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64M SDRAM (M12L64164A) : IC12
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Motor Driver IC (AM5888) : IC16
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��Pin description 

 

PIN No Pin Name Function 

1 VINFC Input for focus driver 

2 TRB_1 Connect to external transistor base 

3 REGO2 Regulator voltage output, connect to external transistor collector 

4 VINSL+ Input for the sled driver 

5 REGO1 Regulator voltage output, connect to external transistor collector 

6 FWD Tray driver forward input 

7 REV Tray driver reverse input 

8 Vcc1 Vcc for pre-drive block and power block of sled and tray 

9 VOTR- Tray driver output (-) 

10 VOTR+ Tray driver output (+) 

11 VOSL+ Sled driver output (+) 

12 VOSL- Sled driver output (-) 

13 VOFC- Focus driver output (-) 

14 VOFC+ Focus driver output (+) 

15 VOTK+ Tracking driver output (+) 

16 VOTK- Tracking driver output (-) 

17 VOLD+ Spindle driver output (+) 

18 VOLD- Spindle driver output (-) 

19 Vcc2 Vcc for power block of spindle, tracking and focus 

20 NC No Connection 

21 VCTL Speed control input of tray driver  

22 GND Ground 

23 VINLD Input for spindle driver 

24 NC No Connection 

25 TRB_2 Connect to external transistor base 

26 VINTK Input for tracking driver 

27 BIAS Input for reference voltage 

28 MUTE Input for mute control 

Notes) Symbol of + and – (output of drivers) means polarity to input pin.  
(For example, if voltage of pin1 is high, pin14 is high.) 
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 Logic Diagram

AI06849B

20

A0-A19

W

DQ0-DQ14

VCC

M29W160ET
M29W160EBE

VSS

15

G

RP

DQ15A–1

RB

BYTE

A0-A19 Address Inputs

DQ0-DQ7 Data Inputs/Outputs

DQ8-DQ14 Data Inputs/Outputs

DQ15A–1 Data Input/Output or Address Input

E Chip Enable

G Output Enable

W Write Enable

RP Reset/Block Temporary Unprotect

RB Ready/Busy Output

BYTE Byte/Word Organization Select

VCC Supply Voltage

VSS Ground

NC Not Connected Internally

Signal Names

TSOP Connections

DQ3

DQ9
DQ2

A6
DQ0

W

A3

RB

DQ6
A8
A9

DQ13

A17

A10 DQ14

A2

DQ12

DQ10

DQ15A–1

VCC

DQ4

DQ5

A7

DQ7

NC
NC

AI06850

M29W160ET
M29W160EB

12

1

13

24 25

36
37

48

DQ8

NC
A19

A1

A18

A4
A5

DQ1

DQ11

G

A12
A13

A16

A11

BYTE
A15
A14

VSS

E
A0

RP

VSS
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Flash Memory (M29W160ET) :  IC11



XR20M1170 BLOCK DIAGRAM

I2C/SPI 
Interface

I2C/SPI#

SO
A1/SI

A0/CS#
SCL
SDA

EN485#
ENIR#

IRQ#

Crystal Osc/Buffer

BRG

UART 
Regs

XTAL2
XTAL1

64 Byte 
TX FIFO

GPIOs

TX

RX

CTS#
RTS#

GPIO[7:0]

1.62V – 3.63VVCC

64 Byte 
RX FIFO

UART IC :  IC70
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5-INPUT 3-OUTPUT VIDEO SWITCH

•
•  5-input 3-output 
•  Operating Voltage     4.0 to 6.5V 
•  Operating current      15mAtyp. at Vcc= 5V
•  Crosstalk            -65dBtyp. 
•  Internal 6dB Amplifier 
•  Internal 75  Driver 
•  Bipolar Technology 
•  Package Outline      DIP16,DMP16 

•

13 

9

7

5

3

20k 

20k 

20k 

20k 

16 10 14 2 

1

15 

11 

81264

6dB 
Amp  

75
Driver 

S3 

S2

S4

S1

20k 

20k 

20k 

S5

S6

S7 

Vin1

Vin2

Vin3

Vin4

Vin5

SW3 SW4

SW5SW1SW2V+

GND V-

Vout3

Vout2

Vout1 

6dB 
Amp  

6dB 
Amp  

75
Driver 

75
Driver 
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VIDEO SW IC (NJM2595) : IC51, IC52, IC53



PIN ASSIGNMENT 

LOGIC SYMBOL

TRUTH TABLE

1

2

3

4

5

6

7

1A

1Y

2A

2Y

3A

3Y

GND

6A

6Y

5A

5Y

4A

4Y

Vcc14

13

12

11

10

9

8

A

L

H

Y

H

L

1A
(1)

(3)

(5)

(9)

(11)

(13)

2A

3A

4A

5A

6A

1Y

2Y

3Y

4Y

5Y

6Y

(2)

(4)

(6)

(8)

(10)

(12)
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INVERTER IC (TC74HCU04AFN) : IC36
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1

2

3

4

8
P IN F UNC IT ON
1. A OUT P UT
2. A-INP UT
3. A+INP UT
4. V
5. B +INP UT
6. B -INP UT
7. B  OUT P UT
8. V

A

B
7

6

5

•

OPA2134UA / NJM 2068MD (OP AM P)

Logic Symbol

IEEE/IEC

Pin Descriptions

Connection Diagrams

Pin Assignments for SOIC, SOP, and TSSOP

Pad Assignments for DQFN

(Top View)

Pin Names Description

An, Bn Inputs

On Outputs

LOGIC IC : IC88(74LCX08MX)



OR GATE :  IC48(74LCX32TTR)

Pin Connection And IEC Logic Symbols

PIN CONFIGURATION

14

13

12

11

10

9

87

6

5

4

3

2

1

GND

VCC

3B

3A

3Y

4Y

4B

4A

1A

1B

2Y

1Y

2A

2B

SY00034

PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION

1, 4, 9, 12 1A – 4A
Data inputs

2, 5, 10, 13 1B – 4B
Data inputs

3, 6, 8, 11 1Y – 4Y Data outputs

7 GND Ground (0 V)

14 VCC Positive supply voltage

LOGIC SYMBOL

SV00435

1A
1B

2A

2B

3A

1Y

3B

4A

4B

2Y

3Y

4Y

3

6

8

11

1

2

4

5

9
10

12
13

AND GATE :  IC80(74LVC08ADR)
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Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/5-V system environment.

FUNCTION TABLE

INPUTS OUTPUT
G A/B A B

OUTPUT
Y

H X X X L

L L L X L

L L H X H

L H X L L

L H X H H

logic diagram (positive logic)

2

3

5

6

11

10

14

13

15

1
G

A/B

4B

4A

3B

3A

2B

2A

1B

1A

4

7

9

12

1Y

2Y

3Y

4Y

Pin numbers shown are for the D, DB, J, NS, PW, RGY, and W packages.

MULTIPLEXERS :  IC35(74LVC157ADBR)
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LRCK

BICK

SDTI 

Audio 
Data 

Interface 

MCLK 

PDN 

ΔΣ 
Modulator AOUTL 

8X 
Interpolator 

SCF 
LPF 

AOUTR 

VDD 

VSS 

VCOM 
De-emphasis 

Control 

P/S 

μP 
Interface 

Clock 
Divider 

SMUTE/CSN 

ACKS/CCLK
DIF0/CDTI

ΔΣ 
Modulator

8X 
Interpolator 

DZFR 

DZFL 

SCF 
LPF 

ATT 
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2CH DAC :  IC71(AK4384)
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� Pin Layout 

1MCLK

LRCK

BICK

SMUTE/CSN

ACKS/CCLK

DIF0/CDTI

Top
View

2

3

4

5

6

7

8

DZFL

DZFR

VSS

VDD

VCOM

AOUTL

AOUTR

P/S

16

15

14

13

12

11

10

9

PDN

SDTI

PIN/FUNCTION 

No. Pin Name I/O Function
1 MCLK I Master Clock Input Pin

   An external TTL clock should be input on this pin.
2 BICK I Audio Serial Data Clock Pin
3 SDTI I Audio Serial Data Input Pin
4 LRCK I L/R Clock Pin
5 PDN I Power-Down Mode Pin

   When at “L”, the AK4384 is in the power-down mode and is held in reset. The 
AK4384 should always be reset upon power-up.

SMUTE I Soft Mute Pin in parallel mode
“H”: Enable, “L”: Disable

6

CSN I Chip Select Pin in serial mode
ACKS I Auto Setting Mode Pin in parallel mode

“L”: Manual Setting Mode, “H”: Auto Setting Mode
7

CCLK I Control Data Clock Pin in serial mode 
DIF0 I Audio Data Interface Format Pin  in parallel mode8
CDTI I Control Data Input Pin in serial mode 

9 P/S I Parallel/Serial Select Pin                                            (Internal pull-up pin)
“L”: Serial control mode, “H”: Parallel control mode 

10 AOUTR O Rch Analog Output Pin
11 AOUTL O Lch Analog Output Pin
12 VCOM O Common Voltage Pin, VDD/2

   Normally connected to VSS with a 0.1μF ceramic capacitor in parallel with a 
10μF electrolytic cap.

13 VSS - Ground Pin
14 VDD - Power Supply Pin
15 DZFR O Rch Data Zero Input Detect Pin
16 DZFL O Lch Data Zero Input Detect Pin

Note: All input pins except pull-up pin should not be left floating.
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EEPROM :  IC13(AT24C08N10SC)
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Equivalent Circuit (top view) Marking 
 

 
(Q1, Q2 common) 

Switching Time Test Circuit 

(a) Test circuit (b) VIN 
 VGS 
 
 
 

(c) VOUT 
 VDS 

 

 

KK 

6 5 4

321

Q1 

6 5 

3 

4 

2 1 

Q2

VDD � 1.5 V 

D.U. ��� 1% 

VIN: tr, tf � 5 ns 

(Zout � 50 �) 

Common Source 

Ta � 25°C 

1.5 V
90%

10%

90% 

10% 
0

VDD

VDS (ON)

ton toff 

tr tf

IN 

5
0
 �

 

OUT 
ID 

1.5 V 

10 �s 
VDD 

R
L
 

VIN 

0 

FET :  IC14(HN1K05FU)
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Pin Assignment

Block Diagram

RDS DEMODULATION IC(LC72723M) : IC89
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Truth Table
EN IN ON Switch
0 0 S1A, S1B, S1C, S1D 
0 1 S2A, S2B, S2C, S2D

1 X Disabled

Features
•   High-performance solution to switch between video sources
•   Wide bandwidth: 200 MHz
•   Low On-Resistance: 3Ω
•   Low crosstalk at 10 MHz: –58dB
•   Ultra-low quiescent power (0.1μA typical) 
•   Single supply operation: +5.0V
•   Fast switching: 10ns
•   High-current output: 100mA
•   Packaging (Pb-free & Green Available):

– 16-pin 300-mil wide plastic SOIC (S)
    – 16-pin 150-mil wide plastic SOIC (W)
    – 16-pin 150-mil wide plastic QSOP (Q) 

Low On-Resistance Wideband/Video
Quad 2-Channel Mux/DeMux

Block Diagram

Description
Pericom Semiconductor’s PI5V330 is a true bidirectional Quad 
2-channel multiplexer/demultiplexer recommended for both RGB 
and composite video switching applications. The video switch can 
be driven from a current output RAMDAC or voltage output com-
posite video source.  
Low On-Resistance and wide bandwidth  make it ideal for video and 
other applications.  Also this device has exceptionally high current 
capability which is far greater than most analog switches offered 
today. A single 5V supply is all that is required for operation.  
The PI5V330 offers a high-performance, low-cost solution to 
switch between video sources. The application section describes the 
PI5V330 replacing the HC4053 multiplier and buffer/amplifier.

Pin Configuration 

Pin Description
Pin Name Description

S1A, S1B, S1C, S1D 
S2A, S2B, S2C, S2D

Analog Video I/O

IN Select Input
EN Enable
DA, DB
DC, DD

Analog Video I/O

GND Ground
VCC Power

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

VCC
EN
S1D
S2D
DD

S2C
S1C

DC

IN
S1A
S2A
DA
S1B
S2B
DB

GND

DA
S1A

S2A

DB
S1B

S2B

DC
S1C

S2C

DD
S1D

S2D

DECODER/DRIVERS

EN IN
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VIDEO SW IC(PI5V330) : IC56, IC59



BLOCK DIAGRAMS

TIME CHART

DEFINITION OF OUTPUT DELAY TIME t PLH

VDD
2

1

3

Vref

OUT

GND

–

+

Detector Threshold Hysteresis

tPLH

ReleasedVoltage +VDET
Detected Voltage –VDETSupply Voltage

(VDD)

Output Voltage
(OUT)

MinimumOperating Voltage
GND

GND

tPLHtPHL

GND

GND

0.7V

+VDET + 2.0V

+VDET +2.0V

+VDET + 2.0V
2

Input Voltage
(VDD)

Output Voltage
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RESET IC(RH5VT18C) : IC85



PIN CONFIGURATION

PIN DESCRIPTION

PIN No SYMBOL NAME AND FUNCTION

1 C1+ Positive Terminal for the first Charge Pump Capacitor

2 V+ Doubled Voltage Terminal

3 C1- Negative Terminal for the first Charge Pump Capacitor

4 C2+ Positive Terminal for the second Charge Pump Capacitor

5 C2- Negative Terminal for the second Charge Pump Capacitor

6 V- Inverted Voltage Terminal

7 T2OUT Second Transmitter Output Voltage

8 R2IN Second Receiver Input Voltage

9 R2OUT Second Receiver Output Voltage

10 T2IN Second Transmitter Input Voltage

11 T1IN First Transmitter Input Voltage

12 R1OUT First Receiver Output Voltage

13 R1IN First Receiver Input Voltage

14 T1OUT First Transmitter Output Voltage

15 GND Ground

16 VCC Supply Voltage

RS232 TRANSCEIVER : IC21

2-412-31
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TO-92S

1. Emitter
2. Collector
3. Base

1. Emitter
2. Collector
3. Base

KRA102M
KSC2785Y
KSA1175Y

KTC3200GR
KTA1271Y
KTA1268GR

KSB811YKRC102M

KTC3114A
KTA1360Y
KTC3423Y

1. Emitter
2. Collector
3. Base

TO-126

TO-92

123 123

123

1. Base
2. Collector
3. Emitter

KTB1369Y
KTD2061Y

TO-220

1. Base
2. Emitter
3. Collecfor

1 2

3

KRA102S
KRC102S
KTD1304

SOT-23

1. INPUT
2. GND
3. OUTPUT

MC7806C

TO-220

123

123

1. INPUT
2. OUTPUT
3. GND
4. CONTROL

KIA78R05
KIA278R12

KIA278R05
KIA278R08

TO-220

1234

1. INPUT
2. OUTPUT
3. GND

TO-220

123

KSC2316Y

1. Emitter
2. Collector
3. Base

TO-92L

123

1. Base
2. Collector
3. Emitter

2SB1559
2SD2389

TO-3P

1 2 3

TRANSISTOR, REGULATOR IC BLOCK DIAGRAM

T O P  V I E W
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1. BLOCK DIAGRAM
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2. WIRING DIAGRAM
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3. SCHEMATIC DIAGRAM

FRONT PART
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POWER PART

2-51a 2-51b



52a



52b



52c



MPEG PART

2-53 2-54



VIDEO&XM&DAB PART
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VIDEO&XM&DAB PART
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AMP PART
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4. PRINTED CIRCUIT BOARDS

FRONT PCB DATA VIEW
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POWER PCB DATA VIEW
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MPEG & HDMI PCB DATA VIEW

TOP VIEW

BOTTOM VIEW
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MAIN AUDIO & MICOM PCB DATA VIEW

TOP VIEW
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MAIN AUDIO & MICOM PCB DATA VIEW

BOTTOM VIEW

2-69 2-70



VIDEO XM (AH) DAB (C) PCB DATA VIEW

TOP VIEW
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VIDEO EX (AH) XM (C) PCB DATA VIEW

BOTTOM VIEW
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AMP PCB DATA VIEW

2-75 2-76
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SECTION 3
ELECTRICAL PARTS LIST

RESISTORS AND CAPACITORS
Notes : * Please use this part number for parts order.
           * IMPORTANT SAFETY NOTICE.
              Components identified by !  mark have special characteristics important for safety.
              When replacing any of these components, use only manufacture's specified parts.
           * The unit of resistance is ohm( )
              k=1000   , M=1000
           * The unit of capacitance is microfarad( )
              p=10-6 

 Numbering System of Resistor
example
CRD       25         F           J           101
Type   Wattage  Shape  Tolerance    Value

WATTAGE
K(C)RD CARBON 10 : 1/10 W F : ±1 %
K(C)RJ CARBON CHIP 14 : 1/4 W J : ±10 %
K(C)RG METAL OXIDE 20 : 1/5 W K : ±20 %
K(C)RF METAL CEMENT 25 : 1/4 W
K(C)RQ FUSIBLE 1   : 1 W

2   : 2 W
3   : 3 W

 Numbering System of Capacitor
example
CCC     T       1H        101         K            B
Type         Voltage   Value   Tolerance    Peculiarity

HCEA Type Other
HCB  CERAMIC 0J  : 6.3V 1H  : 50V DC C : ±0.25
CCC  CERAMIC 1A  : 10V 1  : 125V DC G : ±2 %
CCK  CERAMIC 1C  : 16V KC : 400V AC J: ±5 %
HCQ  MYLAR 1E  : 25V K : ±10 %
HCU  CERAMIC CHIP1H  : 50V Z : +80%,-20%
HCE  ELECT. 1V  : 35V

Tolerance

TOLERANCERESISTOR TYPE

Capacitor Type
VOLTAGE
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N)

                          Assembly with heatsink & fan is CMYL77

3-34



3-35



3-36



3-37



3-38



3-39



3-4



3-41



3-42



3-43



3-44



3-45



3-46



3-47



3-48



8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




