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Description

The M65677FP encodes CCIR601 or CCIR656 format Y/Ch/Cr datainto analog NTSC and PAL video signals,
including Digital Signal Processing functions such as Closed Caption encoding. Overlay OSD, Anti Video Copy
Processing " e.t.c. It also includes peripheral processing function such as 10 bit DAC ett.c., so that low cost and
compact system can be realized.

Features

e Macrovision’svideo anti copy process Rev 7.01 supported N
e Overlay CGMS signal online 20/283 for 525/60 N

e Generate CRCC for CGMS Signal

e Overlay WSS signal online 23 for 625/50 N

e Color adjustment (TINT/color control)

e NTSC, B/G PAL or MPAL Video Outputs

e Component Y/C Video (S-Video) and CVBS or Y/U/V Outputs
e Supporting CCIR601 and CCIR656 format data

e Closed Caption Manager online 21/284 for NTSC

e Generate ODD parity for Closed Caption Manager

e H/V Sync and Composite generating

e Overlay Digital OSD Supporting Y/Cb/Cr 4:4:4

e Over sampling Filter

e 2ch 10 bit DAC and 3 ch 6 dB Amp "o

e 33V I/Ointerface

¢ 1%C Bus Interface for Controls

e Power down mode

Notes: 1. Thisdeviceis protected by U.S. patent numbers 4631603, 4577216 and 4819098 and other
intellectual property rights. The use of Macrovision Corporation's copy protection technology in the device
must be authorized by Macrovision and isintended for home and other limited pay-par-view uses only, unless
otherwise authorized in writing by Macrovision. Reverse engineering or disassembly is prohibited.

2. 6 dB Amp max. output is 1.0 Vp-p

3. Copy Generation Management System-A (IEC1880)

4, Wide Screen Signaling (ETS300 294)
Application

DVB, DVD, Digital CATV, Video CD
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M65677FP

Block Diagram
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M65677FP

Pin Arrangement
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Outline: PRQP0O064GA-A (64P6N-A)

NC: No connection
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M65677FP

Pin Description

Pin No Pin Name Type Function
1 DVss» Supply | Digital ground for the 1/O
PXCLK (0] Reference clock for input pixel data.
The clock frequency is 27.0 MHz
3 DVAseL | I°C slave address setting.
“Low” is for the address of 40h, “High” is for the address of 42h.
4 HD I/0 Horizontal sync signal input or output.
It is an input and output in the slave and master mode, respectively.
5 VD I/0 Vertical sync input or output. Or Odd Even signal output.
It is an input and output in the slave and master mode, respectively.
6 VD9 110 Video data outputs.
7 VD8 In the Y/U/V output mode, the output is the 10-bit digital luma signal with a
8 VD7 composite sync.
9 VD6 VD9 is MSB and VDO is LSB.
10 VD5
11 VD4
12 VD3
13 VD2
14 VD1
15 VDO
16 DVss2 Supply | Digital ground for the I/O.
17 DVop2 Supply | Digital supply for the /1O
18 DVpp1 Supply | Digital supply for the internal logic.
19 DVss1 Supply | Digital ground for the internal logic.
20 OSDCK o The reference clock for an external OSD microcontroller.
The frequency is 13.5 MHz or 6.25 MHz, alternated by I°C bus control.
21 OsDOo | The color look-up table address input.
22 OosD1 MSB and LSB are OSD2 and OSDO, respectively.
23 0osD2
24 Master/Slave | Synchronizing mode selection.
“Low” is for the slave mode.
“High” is for the master mode.
25 RESET I Initializing reset. "Low” is active.
26 ACK (0] Acknowledge line (Open drain output).
27 SDA I/O Serial data line/acknowledge line (Open drain output).
28 SCL I Serial clock line.
29 TEST I For testing.
Is should be grounded during an actual use.
30 DVop1 Supply | Digital supply for the internal logic.
31 N.C. — No connection.
32 N.C. — No connection.
33 C (0] The analog chroma output from a 6 dB amplifier.
The output amplitude is 1.0 Vp.p (Typ), while the input is 0.5 Vp.p.
34 N.C. — No connection.
35 CVBS (0] The analog composite video signal from a 6 dB amplifier.
The output amplitude is 1.24 Vp.p (Typ).
36 AVss2 Supply | Analog ground for 6 dB amplifiers.
37 Y (0] The analog luma output from a 6 dB amplifier.
The output amplitude is 1.2 Vp.p (Typ), while input is 0.6 Vp_p.
38 AVss» Supply | Analog supply for 6 dB amplifiers.
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M65677FP

Pin Description (cont.)

Pin No Pin Name Type Function
39 Yin I The analog luma input from an external LPF.
This input has bias circuit. The signal must input via a capacitor.
40 N.C. — No connection.
41 Cin The analog chroma input from an external LPF.
This input has bias circuit. The signal must input via a capacitor.
42 Ccomp Phase compensation for chroma or V output DAC.
It should be connected to the analog ground via a capacitor.
43 DAC (0] Chroma or V signal output.
The DAC output should be connected to the analog supply via a load resistor
(Ro).
The output amplitude is set up by reference resistor (Rref) and RL.
44 AVpp1 Supply | Analog supply for DACs.
45 AVss1 Supply | Analog ground for DACs.
46 DAY (0] Luma or U signal output.
It should be connected to the analog supply via a load resistor (Ry).
The output amplitude is set up by reference resistor (Rref) and R,.
47 Cref A reference current source for chroma or V signal output DAC.
It should be connected to the analog supply via a reference resistor (Rref).
48 Yrel A reference current source for Y or U DAC.
It should be connected to the analog supply via a reference resistor (Rref).
49 Ycomp | Phase compensation for Y or U DAC.
It should be connected to the analog ground via a capacitor.
50 N.C. — No connection.
51 DVop1 Supply | Digital supply for the internal logic.
52 DVss1 Supply | Digital ground for the internal logic.
53 Xout (@) System clock output.
It must be in no connection except for a connection to a X'tal oscillator.
54 Xin | System clock input.
The clock frequency is only 27.0 MHz.
55 DVss» Supply | Digital ground for the I/O.
56 PXD7 | Pixel data inputs.
57 PXD6 The acceptable video data are;
58 PXD5 e Multiplexed video data (Y/Cb/Cr) including timing reference code of SAV
59 PXD4 and EAV, defined in CCIR Rec656
60 PXD3 e Multiplexed video data (Y/Cb/Cr) defined in CCIR Rec601
61 PXD2 MSB and LSB are PXD7 and PXDO, respectively.
62 PXD1
63 PXDO
64 DVopp2 Supply | Digital supply for the 1/O.

Absolute Maximum Ratings

Limits
Item Symbol Min Typ Max Unit

Supply voltage Vop -0.3 — 45 \%
Digital input voltage \ -0.3 — Vpp + 0.3 \%
Digital output voltage Vo -0.3 — Vpp + 0.3 \%
Operating temperature Ta -20 +25 +75 °C
Storage temperature Tstg -40 — +125 °C
REJO3F0189-0201 Rev.2.01 Mar 31, 2008 RENESAS
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M65677FP

Recommended Operating Condition
(Ta=25°C, DVpp = AVpp =3.3V, DVss=AVgs =0V, unless otherwise noted)

Limits
Item Symbol Min | Typ Max Unit Test Conditions
Supply
Digital supply voltage DVppx 3.0 3.3 3.6 \%
Analog supply voltage AVppx 3.15 3.3 3.45 \%
Digital current consumption Dlpp 0 — 45 mA
Analog current consumption | Alpp 0 — 55 mA
Digital input
Input voltage Vi 0 — 0.8 \% DVpp =3.0V
V|H 2.5 —_ 3.6 Vv DVDD =36V
Input leakage current i/l — — 15 pA DVpp =3.0V,
Vi=0VorV,=36V
Input capacitance Ci — 7 15 pF f=1MHz, Vpp =0V
Digital output
Output voltage VoL — — 0.05 Vv DVpp =33V, |lo|]<1A
Von 3.25 — — \Y,
Output capacitance Co — 7 15 pF f=1MHz, Vpp =0V
I°C Bus
Output current lo 4.0 — — mA DVpp=3.0V,V,L=04V
Output leakage current (off) loz — — 15 pA DVpp=3.6V,
Vi=0VorV,=36V
D/A converter
Resolution Res — 10 — Bit
Integral non-linearity error INL — — 2.0 LSB
Differential non-linearity error | DNL — — 1.0 LSB
Maximum output amplitude Vsmax 15 — — Vp-p
6-dB amplifier
Bias resistor Rbias 7.5 10.0 11.5 kQ
Output gain (Y/C) Gv vc 5.50 6.00 6.50 dB
Output Gain (CVBS) Gv cv 5.10 6.00 6.85 dB
Input dynamic range DRin 0.8 — — Vp-p
Output dynamic range DRout 1.6 — — Vp-p
Yin clamp charge current lyich -12 —26 -50 pA
Yin clamp discharge current lyids 0.26 0.65 1.80 pA
Yin clamp discharge current | Ryicl 20 0.65 70 — . lyich
Ryicl = — lyids
Yin input clamp voltage Vyicl 0.45 0.50 0.55 \Y,
Yin output clamp voltage Vyocl 0.40 0.50 0.60 \%
CVBS output clamp voltage Vcevcl 0.30 0.50 0.70 \%
Cin input bias voltage Vcin 0.95 1.00 1.05 \%
C output bias voltage Vcob 0.90 1.00 1.10 \%
Output current lamp 1.00 — — mA
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M65677FP

Application Example

(CCIR656 I/F, Y/CICVBS Output Mode)
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M65677FP

Package Dimensions

JEITA Package Code

RENESAS Code |

Previous Code | MASS[Typ.] |

P-QFP64-14x14-0.80 | PRQP0064GA-A |
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2. DIMENSION "3" DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeters
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RenesasTech nOIOgy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:
1.

1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this
document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.

Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have
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