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Introduction

The DM5865 is a 4-channel video decoder which converts 4 channels of 6.5 MHz analog
CVBS signals to 4 channels of digital 27 MHz CCIR656 signals. The DM5865 integrates
two internal PLLs, and decodes 720H videos using the same (27MHz) external clock
source. The DM5865 also features a patented fast switch function. With the fast switch
function, the DM5865 can decode up to 8 analog CVBS with little frame rate loss.

The DM5865 also includes five audio ADCs and one audio DAC. Audio cascade up to
16 channels is also supported.
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Features

Video Decoder

z

Accepts NTSC (M,J), PAL (B, D, G, H, I, M, Nc)

Hardware Fast Switch function

Fast Switch also controllable by software or external pin

Software channel ID in active region

Four 10-bits video ADCs with built in 6.5 MHz analog low pass filter

Automatic gain control for Luminance and Chrominance

Programmable brightness, contrast, saturation, hue, and sharpness

5-H comb filter for YC separation

Chrominance line filter for PAL phase error

DLL for video synchronization, supports 27MHz crystal within +/-1000 ppm variance

Advanced video synchronization for weak and noisy CVBS. Supports video signal
transmitted by 500-meter long cable

Up to 4 CCIR656 output interfaces which could be configured as 4 sets of CCIR656
(27MHz) or 2 sets of TDM2 (54MHz) or 2 set of TDM4 (108MHz)

Support line lock camera

Audio.Codecs

Five audio ADCs and one audio DAC are integrated
Master 12S/DSP playback, record and audio-mixing

Supports extended 12S/DSP format transmitting up to 16 audio channels using one
data pin

Audio cascade up to 16 channels

16-bit or 8-bit 48/24/16/8 KHz PCM format
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Miscellaneous
z Use a single external 27MHz crystal to support 720H video
z Two programmable PLLs integrated

z Slave 12C bus

z Ultra low power consumption. Under 500mW for normal operation. Under 50mW for
suspend mode.

z 128-pin LQFP package (14mmx14mm)

z 1.8V core power, 3.3V analog power and 1.8V analog power

Applications

Suggested applications include
z DVR
z Car DVR

z Video capture card
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Terminal As signment
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2899355832 8,4,

1 1 VDDA
12 VDDV

TR

T

bl e

Doc No: DM5865-DS-F01
September 14, 2017

Final



DM5865

720H 4 channels NTSC/PAL Decoder

Terminal Functions
Analog Video/Audio Interface Pins

Pin Name Pin number | Type Description

INAO 13 A CVBS input A of channel 0 or S-VIDEO Y of
channel O

INBO 14 A CVBS input B of channel 0 or S-VIDEO Y of
channel O

INAL 17 A CVBS input A of channel 1 or S-VIDEO C of
channel O

INB1 18 A CVBS input B of channel 1 or S-VIDEO C of
channel O

INA2 21 A CVBS input A of channel 2 or S-VIDEQ Y of
channel 1

INB2 29 A CVBS input B of channel-2 or S-VIDEO Y of
channel 1

INA3 o5 A CVBS input A of channel 3 or S-VIDEO C of
channel 1

INB3 26 A CVBS input B of channel 3 or S-VIDEO C of
channel 1

AIN1 6 A | Audio input of channel 1

AIN2 7 A Audio input of channel 2

AIN3 8 A Audio input of channel 3

AIN4 9 A Audio input of channel 4

AINS 10 A Audio input of channel 5

AINN 5 A Audio input negative control

AOUT 2 A Audio output
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Digital Video/Audio Interface Pins

Pin Name Pin number | Type Description
98,99,100, :
0CCIRD_0[7:0] | 101,103,104 o ;/Ltigstd;;?ao;;psut of channel 0 or TDM72/144
105,106
85,86,87, :
0CCIRD_1[7:0] 88.90,91 0 ;/Ltigstd;;?ao;;psut of channel 1, or TDM72/144
92,93
69,70,71,
oCCIRD_2[7:0] | 72,74,75, @] Video data output of channel 2
76,77
56,57,58,
oCCIRD_3[7:0] | 59,61,62, @] Video data output of channel 3
63,64
ACLKR 111 @] Audio serial clock output of record
ASYNR 112 @] Audio serial sync¢ output of record.
ADATR 113 @] Audio serial data output of record
ADATM 114 O | Audio serial data output of mixing
ACLKP 116 @] Audio serial clock output of playback
ASYNP 117 @] Audio serial sync output of playback
ADATP 118 I Audio-serial-data input of playback
ALINKI 40 I Audio Multi-chip serial input
ALINKO 122 @] Audio Multi-chip serial output
MPP4 124 o) FLD/ACTIVE/NOVID/FASTSW_SEL of
channel 4
MPP3 195 0 FLD/ACTIVE/NOVID/FASTSW_SEL of
channel 3
MPP2 126 0 FLD/ACTIVE/NOVID/FASTSW_SEL of
channel 2
MPP1 127 0 FLD/ACTIVE/NOVID/FASTSW_SEL of
channel 1
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System Control Pins

Pin Name Pin number | Type Description
HRSTZ 121 I System reset
Crystal 27MHz connection or Oscillator
Xl 82 I :
clock input.
XO 83 o Crystal 27MHz connection
SADDI1:0] 38,39 I I12C Device ID strapping
CLKPO1 108 @] 36/72/144MHz clock output for oCCIRD_0
Inverse of 36/72/144MHz clock output for
CLKNO1 109 O 0CCIRD_0
CLKPO2 95 @] 36/72/144MHz clock output for oCCIRD_1
Inverse of 36/72/144MHz clock output for
CLKNO2 96 O 0CCIRD. 1
CLKPO3 79 @] 36MHz clock output for oCCIRD_2
CLKNO3 80 O Inverse of 36 MHz clock output oCCIRD_2
CLKPO4 66 @] 36MHz clock outputfor oCCIRD_3
Inverse of 36MHz clock output for
CLKNO4 67 O 0GCIRD. 3
TEST_EN 37 I Test enable, please connect it to ground
SI12CD 42 IO | Slave 12C data
SI2CLK 43 I Slave 12C clock
IRQ 119 O Interrupt request output
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DM5865

Power, Ground and NC Pins

Pin Name Pin numb er | Type Description
VDDA 1,11 P 1.8V Power for analog audio DAC
VSSA 3,4 G Ground for analog audio DAC
VDDV 12,19,20,27 P 1.8V Power for video ADC
VSSV 15,16,24 G Ground for video ADC

Analog ground (used as signal input
AGND 23 G reference, CH_AGND)
AVDD_1 28 P 1.8V Power for analog clock-PLL1
AVSS_1 30 G Ground for analog clock PLL1
AVDD 2 34 P 1.8V Power for analog clock PLL2
AVSS 2 35 G Ground for analog clock PLL2
41,60,78,94, . .
VDDI 110,128 P 1.8V Power for internal logic
53,68,84, .
VDDO 102.120 P 3.3V Power for output‘driver
36,44,55,65,
VSS 73,81,89,97, G Ground for internal logic and output driver
107,115,123
29,31,32,33,
45,46,47,48,
NC 49.50.51.52. Not Connected
54
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DM5865

Pin Usage of Video Output

Video Out

oCCIRD_0[7:0]
SD: CCIR656/TDM2/TDM4

oCCIRD_1[7:0]
SD: CCIR656/TDM2/TDM4

0oCCIRD_2[7:0]
(Only for VD2)
(Only SD CCIR656, No TDM out)

0oCCIRD_3[7:0]
(Only for VD3)
(Only SD CCIR656, No TDM out)

(a) set CCIROPINOPT=1
(b) supporting
SD: CCIR656/TDM2/TDM4

Data Bus[7:0]:
Pin no. {116, 117, 118, 119, 122, 124, 125,
127}
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Block Diagram
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Video Decoder

Video Interface

The DM5865 outputs 27MHz CCIR656 with 720x480/720x576 resolution. For these
video outputs, SAV (Start of Active Video) and EAV (End of Active Video) are inserted to
indicate active video interval. Each channel uses one output port to transmit video data,
that is, luminance and chrominance data are transmitted through the same port. The
output timing diagram is shown below.

ax 1111 1 U U U U U
UL G GCCER? OIS CIED GACHCIE CYSYCY SV ICISYCH AR RED € CONEN G
: lorizontal Blanking SAV code : Active Horizontal Line
|

| 4 datacydes | 4 datacydes !

HACITVE T

The number of data cycles in active horizontal line will vary according-to the output
format. The active horizontal line contains 1440 cycles.

SAV and EAV indicate the active video interval. The values of the first three bytes in

SAV and EAV are invariant preamble: OXFF, 0x00, and 0x00. Different values are

designated to the last byte according to“different conditions: Field, V time, and H time.

7KH 06% RI WKLV E\WH LV DOZD\V, VHW WR DQG LWgV IROORZH
condition of F, V, and H respectively. The last four bits are used as protection bits. The

detailed code sequences of SAV and EAV are illustrated in the following table.

Condition FVH SAV/EAV Code Sequence
Value
Field | Vtime | Htime | F |V | H | Byte O | Byte 1 | Byte 2 | Byte 3
Odd Active SAV 0| 0| 0| OxFF 0x00 0x00 0x80
Odd Active EAV 0| 0| 1| OxFF 0x00 0x00 0x9D
Odd Blank SAV 0| 1| 0| OxFF 0x00 0x00 OxAB
Odd Blank EAV 0| 1| 1| OxFF 0x00 0x00 0OxB6
Even | Active SAV 1| 0| 0| OxFF 0x00 0x00 OxC7
Even | Active EAV 10| 1| OxFF 0x00 0x00 OxDA
Even Blank SAV 1|10 | OxFF 0x00 0x00 OxEC
Even Blank EAV 1|11 |1 OxFF 0x00 0x00 OxF1
Final 16
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Multi -channel Time Division Multiplexing

The DM5865 supports 2/4-channel time division multiplexed output format. Thus two or
four video channels can be transmitted through one output port. The clock rate should
be two or four times of the original sampling rate according to the number of channels to
be multiplexed.

The basic case is the non-multiplexed output. The clock rate follows the original data
rate (27 MHz). The timing diagram is illustrated below.

| tal th

coR B f 00 00 { XY | o) Yo ) O )

When two-channel multiplexing is selected, two times of the original clock rate is used
(54 MHz). The timing diagram is illustratedbelow.

CLK2X

CHO

CH1

TOM2X | FF f Cho )i O f Ym J 00 } Gw ) XY )| Ya ) oW [

CHO CH1
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When four-channel multiplexing is selected, four times of the original clock rate is used
(108 MHz). The timing diagram is illustrated below.

eV aVaValalaVaWalaVaValalal
CHO FF 0 o XY
CHL Cho Yo o
CH2 Y6 Cras Y7
CH3 Crz Ygu Chg,
gt LR
TDM4X FF O ) Yis [ Gz ) 00 § Yo } Crs ) Ya i O | Oo ) Yo [ Cow) XY >C
CHO | cHL  cH2 | cH3

In the Multi-channel Time Division Multiplexing mode, channel IDs are used to indicate
the corresponding channels. Channel IDs are defined as the last four bits in SAV/IEAV
code sequence (i.e. the originally-defined protection hits). . The relationship between
SAV/EAV code sequence and channel ID is illustrated in the following table.

Condition FVH Value EAV/SAV Code Sequence
Field | Vtime |Htme | F | V | H | Byte 0 | Bytel | Byte2 Byte 3
Cho Chi Ch2 Ch3

Odd | Active | SAV | 0 | O | O [-OXFF | Ox00 | Ox00 | Ox80 | Ox81 | Ox82 | 0x83
Odd | Active | EAV | 0 /O | 1 | OxFF | Ox00 | Ox00 | 0x90 | Ox91 | 0x92 | 0x93
Odd | Blank | SAV | 0 | 1 |0 | OxFF | Ox00 | Ox00 | OXAO | OXAl | OxA2 | OxA3
Odd | Blank | EAV<| O | 1 | 1 | OxFF | Ox00 | Ox00 | OxBO | OxB1 | OxB2 | 0xB3
Even | Active | SAV | 1 | 0 | O | OXFF | Ox00 | Ox00 | OXCO | OxC1 | OxC2 | 0xC3
Even | Active |[“"EAV | 2. | 0 | 1/ OxFF | Ox00 | Ox00 | OxDO | OxD1 | OxD2 | 0xD3
Even | Blank |{*SAV | 1 |1 |70 | OxFF | Ox00 | Ox00 | OXEO | OXxE1l | OXE2 | OXE3
Even | Blank . EAV | 1 |1 | 1 | OxFF | Ox00 | Ox00 | OxFO | OxF1 | OxF2 | OxF3
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4-CH Video Decoder

VIN1A

A
VADC 0 A
CCIR
Video decoder 0 |———p» 0CCIRD_0O

B

VIN1B

VADC 1 B

A
CCIR
VIN2A 4>(§—> Video decoder 1 —> oCCIRD_1

gaiHZB

gain3A

VIN3A

A
CCIR

Video decoder 2 |——J» 0oCCIRD_2

VIN3B

B

A
CCIR
Video decoder 3 |——J» 0CCIRD_3

B

The DM5865 contains four video decoders supporting up to 8 CVBS inputs.

Each CVBS has its own gain amplifier. For each pair of VINA and VINB, a 2-to-1 MUX
selects one CVBS source and passes this source to one video analog-to-digital
converter (VADC). The DM5865 has 4 VADCs and 4 video decoders (VD). The VADCs
and VDs are organized as 2 banks as shown in the above figure. Each bank can be
independently configured to operate at 27MHz.
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Video Decoder Unit

Gain Adjust A
A | 5% % 5
» Y ows | S | § ° §
cves s> —m SE o 89
& g 3 s ul| & 55 cor
o N < On §_> - P e - = 5
Q< [3) > | 1) 5
=B e 1 C £ 2 29
> = o | L ! 5} = I
S 5] o < SkE
C_sv < < > \% E 5
2] 4» —> 4 o 4> 3
A A sv
A4 A
Fast Switch Parameter
RAM
Video Decoder

Fast Switch
Select

The DM5865 video decoder contains a Video Synchronization‘block,/an AGC block, an
YC separation block, a UV Demodulation block, a Luma/Chroma Processor block and a
BT 656 output block. A patented Fast Switch'is also included.

In addition to CVBS, the DM5865 video'decoder supports S-Video as well.

Video Synchronization

Video Synchronization -performs video detection function. It automatically detects
NTSC(M), NTSC(443), PAL(B,D,G,H,l), PAL(M), PAL(N), PAL(60). A smart video
detection algorithm has been adopted. Therefore the DM5865 can perform fast and
stable video synchronization even if the input signal is weak or the external crystal is
with error aslarge as +/- 1000 ppm.

Adtomatig’Gain Control

Automatic Gain Control (AGC) block performs both Luma AGC and Chroma AGC
(CGAC). After wvideo synchronization, Luma AGC adjusts input Luma level to the
standard level (1Vpp). A further CAGC is performed after Luma AGC for signal with
different Luma and Chroma attenuation.
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Y/C Separation

Y/C Separation is for CVBS input only. After this block CVBS signal is separated into
Luma and Chroma components. A 5-H 2D comb filter is adapted in the Y/C separation
block.

UV demodulation

After Y/C separation, the UV demodulation block performs UV demodulation to the
Chroma component. The phase and frequency of the UV demodulation-is from a color
burst subcarrier tracking block for both NTSC and PAL mode. A UV demodulation LPF is
also adopted to filter out chroma noise.

Luma/Chroma Processor

This block contains a programmable Luma sharpness filter. Hue, Saturation, Brightness
and Contrast adjustment are also supported. The adjusted video is‘then transformed
from YUV to YCbCr domain for CCIR656 output interface.

Video Interface
The DM5865 video decoder supports 27MHz BT.656 video output format. A horizontal
cropping function also included in thisblock.

Fast Switch Par@meter RAM

The DM5865 features a patented hardware video source fast switch function. The Fast
Switch block has a table which stores video characteristic. Each time HW switches to a
previously tracked video source it could complete video synchronization within several
lines. With this'feature, the DM5865 can decode up to 8 CVBS with little frame rate loss.
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Filter response

Anti -alias LPF

Gain (dB)
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Luma notch filter
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Y sharpness filter
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UV demodulation low pass filter
10

Gain (dB)

——NTSC

-80 | /\ /\
0 1
Frequency (MHz)
Final
Doc No: DM5865-DS-F01

September 14, 2017

25



DM5865

720H 4 channels NTSC/PAL Decoder

Audio CODEC

The audio codec in the DM5865 consists of five audio ADCs, one audio DAC, one audio
mixer, one 12S/DSP decoder and two I12S/DSP encoders as shown below. The [12S/DSP
decoder and encoders always operate in the master mode.

Audio Codec

——m AQKR
129 DSP Encoder |——# ASMR

Yvyy

(master) ——® ADATR

~—— - AQKR

AINL @ X (X B 129 DSPEncoder |- —— - ASINR
(master) —® ADATM

DAGC GAIN1 MIXGAIN_1

ADAC SRC
DAGC _GAIN2 MIXGAIN_2 J\

AIN3 >
f

DAGC _GAIN3 MIXGAIN_3 MIXER

.

y

NN4 ﬁ@_w
DAGC GAINA MIXGAIN_4
ANS ><T>§—> ® W
+'—> AOUT
DAGC GAINS MIXGAIN_5 e LIN .
»(X)—»
MIXGAIN_P
AQKP ~—] -
ASINP 4 |25 DSP Decoder >
ADATP — > (master) /
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The 12S/DSP decoder is used for playback of digital input. It generates ACLKP and
ASYNP signals and accepts serial data via ADATP from a slave device. The levels of
the five analog audio inputs (AIN1 ~ AIN5) are programmable via the registers
DAGC_GAIN1, DAGC_GAIN2, DAGC_GAIN3, DAGC_GAIN4 and DAGC_GAINS. The
six input audio sources can be mixed by the used-defined ratio specified by registers
MIXGAIN_1, MIXGAIN_2, MIXGAIN_3, MIXGAIN_4, MIXGAIN_5, MIXGAIN_P. The
mixed audio can be output through 12S/DSP encoder or DAC.

The codec provides three interfaces for audio output. The audio DAC can output analog
audio for any one of the six input audio sources or the mixed audios The analog output
level is adjustable via register DAGC_GAIN_P. Two [2S/DSP encoders are present‘to
output digital audio signal. The first one generates ACLKR, ASYNR and ADATR to
output the 4 recorded audio inputs. The second encoder uses ADATM and shares the
other two signals (ACLKR and ASYNR) to output the mixed audio.

The codec also supports audio cascade mode for multi-chip operation which will be
described in a dedicated section.
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Digital Audio Format
The 3 digital audio interfaces (decoder for playback and encoder for record or mixing)
follow the standard 12S or DSP protocol as shown below. Only master mode (codec

being the master) is supported.

12S Format
1/fs

- -
ASN ] | L
AQK |||||| ||||||||_||_|| _||_||_||
ADAT < Data 1 - Data 2 >—

| =

D @,
8or 16 bits

DSP Format
1/fs

-

-
As 11 [ 1
Aax JUH JUuuU AU
ADAT < Data 1 X Data 2 ) S—

| —
~—
s
Que X >— — —<X=)
8or 16 bits ———pp»|

~—
~—
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Extended Digital Audio Format

The digital audio encoders also support an extended 12S/DSP format to carry multiple
audio channels through a single ADAT pin as shown below.

Extended 12S Format | (lllustrate the case when the number of channelsis 8)

- Ufs >

ASINR ] | |

AUR JUU UL Juut
ADATR/ ADATM —(DaiaOXDatalXDalaZXDaia3>—<Data4XDaIa5XDa&a6X Data7>—

| T —
—_
—
_
mﬁ bits
Extended DSP Format | (llustrate the case when the number of channelsis 8)
- Vfs -

ASYNR | | |_|
ADATR/ ADATM —(DaIaOXDalalX Data2XDa1a3XDaIa4XDala5X DataGXDaIa7>—

|

—_—
\\
—_—

s X~ >— — —<X=)
8 or 16 hits
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Cascade Mode for Multi-Chip Operation

By using audio cascade mode, up to 16 analog audio sources can be cascaded and
output through a single ACLKR/ASYNR/ADATR interface using the extended 12S/DSP
format. Hence up to 4 chips can be cascaded in multi-chip application. A typical audio
cascade system is shown below.

The table shown below summarizes the operation of audio cascade mode for various
system configurations. Please note that 16-bit 12S/DSP data is not supported when
using 16-channel cascade.

The analog audio input AIN5 can be optionally cascaded and output using the ADATM
pin by setting the registers MIXCASEN and ADATMOPT DV u 1|

2-chip cascade 3-chip cascade 4-chip cascade
(8 channels) (12 channels) (16 channels)
8-bit data | 16-bit data | 8-bit data | 16-bit data | 8-bit data | 16-bit data
fs=48KHz | supported | supported | supported | supported | supported | prohibited
fs=24KHz | supported | supported | supported | supported | supported | prohibited
fs=16KHz | supported | supported | supported | supported | supported | proh ibited
fs=8KHz |'supported | supported | supported | supported | supported | prohibited

The Operation of Audio Cascade Mode for Various System Configurations
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< 1/fs >
ASYNR
ALINKO
a5_3 —P»| AIN5 ACLKR
aC —p| AIN4 ASYNR—
Eallé—), ﬁ:mg cas|D=3 ADATR—> aFIaEIaDIacIaBIaAIagIaaI a7|a6|a5|a4|a3|a2|a1|a0|
aF —| AIN1 ADATMF—>» =5 T [T
3| 2 1 0
» XI ALINKI
A
ALINKO
a5_2 — P AIN5 ACLKR
a8 —| AIN4 ASYNR[—
:‘2_); ﬁ:mg casliD=2 ADATR—>> aEIaAIa9|a8|a7|a6| aSIaAIa3IaZIalIaOI
aB »| AINL ADATMI—> a5 a5 [ a5
2 1 0
» XI ALINKI
I A
1 ALINKO
27MHz a5_1 —{ AINS ACLKR
ad »| AIN4 ASYNR[—>
22 ,’ ﬁ:mg casiD=1 ADATRI—p oo || = ol alals
a7 —»| AIN1 ADATMI = =
» XI ALINKI
A
50 ALINKO
350 —>1 AIN5 ACLKR}—»
a0 — | AIN4 ASYNR[—
:; : :mg casiD=0 _ADATRI—>» S |
a3 —» AIN1 ADATMI— =
» XI ALINKI
A Typical Audio Cascade System
<Note>

1. Here we use 12S mode as an example. The DSP mode works accordingly.
2. The waveform is a simplified version.
In real system the >ASYNR ? signals in different cascade stages are not synchronous.
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PLL

The DM5865 has two internal PLLs to generate the system and pixel clocks. A
27MHz is required for the PLLs.

The default PLL setting is shown in the following table.

Crystal In clock :
(MH2) PLL out (MHZz) Function
PLL1 27 144 System/pixel clock
SMPTE 274M
PLL2 27 74.25
pixel clock

PLL default operated clock

The PLL parameters for various system-configurations are shown in the following table.

Crystal (MHz) PLL M N oD
out (MHz)
BLLL 27 144 64(62+2) | 6(4+2) 1
27 108 16(14+2) 2(0+2) 1
27 144 64(62+2) 6(4+2) 1
PLL2 27 108 16(14+2) 2(0+2) 1
27 74.25 22(20+2) 2(0+2) 2

Final
Doc No: DM5865-DS-F01
September 14, 2017

32



DM5865

720H 4 channels NTSC/PAL Decoder

Host Interface

In the DM5865, I°C is used for setting configuration and parameters, for example,
brightness, contrast, saturation, hue, and sharpness control. The typical timing diagram
of I1°C write and read access is illustrated in the following figure.

SI2CLK 1 2\ [ 8 9 1 2\ [ 8 9 1 2\ [ \ﬁ\ﬁ\f i
achx /i
START | WRITE ADDRESS TACK | REG ADDRESS UACK ! WRITE DATA ACK | sTOP

Write operation of 1°C bus

S!ZCDH\W N ‘ ;
START WRITE ADDRESS ACK REG ADDRESS ACK SI'CFSTART READ ADDRESS ACK READ DATA ACK ST (P
Read operation of I°C bus
Write/Read Address
Slave Address R/W
1 | 1] o[ o | o |SADD[1] |SADD[0] 0: Write; 1: Read

The external Pull-up/Pull-down resisters connectedtotKH SLQV 3'4 ~ DQG 3'4 ~ LQGLFDYV
the device address SADD[1] and SADDI[0]. When pull-up resistor is connected to DQO or

DQ1, it indicates SADD[1] or SADDI[0] with a high value. Otherwise when pull-down

resistor is connected to DQO or DQ1, itindicates SADD[1] or SADDI[0] with a low value.

Write Address | Read Address

6% > @ 9 Co Ci
6%''> @ 9 C2 C3
63%''> @ 9 C4 C5
6% > @ 9 C6 Cc7
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VDOUT_0—

VDOUT_1—

VDOUT_2—]

VDOUT_3—

Chip-Level Output Unit

Three video output ports are available at chip level. The following figure depicts the data
path of output ports.

The output ports are flexible in use. It can be programmed to output various output
combinations. As shown in the figure, the register CCIROMXm_n is used to select up to
4 output videos from 6 possible sources. By programming register CCIROTMD_X, user
can specify whether single channel (CCIR656/BT.1302), 2-channel TDM (@54 MHz), 4-
channel TDM (@108 MHz).

0CCIRD_1[7:0]

(chip 1/0s)

coomio_0 CSIROTMBTO coroi_t CCIROTMD_L
CCIROMX0_0 (0x68[5:4], Video-Out Format Select 0) CCIROMX1_0 (0x68[7:6], Video-Out Format Select 1)
0: CCIR656 0: CCIR656
0 1: 54/72 MHz TDM Out (2 channels) »o 1: 54/72 MHz TDM Out (2 channels)
| 2:108 /144 MHz TDM Out (4 channels) VDOUT_0—} P! 2:108 /144 MHz TDM Out (4 channels)
3: Prohibited 3: Prohibited
coROMXO_14—F  TDM Out CeIRolXL 13— TDM Out ;
Bl 54/72 il VDOUT_1— 54/72 i1
> MHz » MHz
5 ] CCIROUT 0 VDOUT 2>l | ccirouT 1
carowxd 2 ] coirowe] 2 ]
v TDM Out . v TDM Out
N 108/144 {2 (chip 1/0s) VDOUT_3— | 108/144 |2
MHz MHz
—> >
ceiromxo_3 cciromx1_3
:}EF :)EF
CCIR OUTO0 CCIR OUT1
CCIROMXm_n
[2:0] MUX Output
0 VDOUT_0
1 VDOUT_1
2 VDOUT_2
3 VDOUT_3
Video-Out Source Select
(0x71 ~ 0x74, OX9E ~ Ox9F)
<Note>
(1) VDOUT_0 ~ VDOUT_3 are from Video Decoder 0 ~ Video Decoder 3 respectively.
Data Path of Chip-Level Video Output Unit
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Internal Control Registers
Note: Take &h64for example t 8 E bit / h=hex / 64=value

System Control

$GGUHVW4 (K

System Control Page

7-bit 6-bit 5-bit 4-bit 3-hit 2-hit 1-bit 0-bit
0 0 0 0 0 0 0 1
PAGE_3 | PAGE 2 | PAGE.1 | PAGE_0

PAGE_0: VD space 0, to access VD_0 register please program.this bitto 1.
PAGE_1: VD space 1, to access VD_1 register please program this bit to 1.
PAGE_2: VD space 2, to access VD_2 register please program this bit to 1.
PAGE_3: VD space 3, to access VD_3 register please program this bit to 1.

In case of register read, only one of the four bits can be set to 1.

Address= 65

System Reset

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

0 0 0 0 0 0 0 0

RSTZ TRSTZ

TRSTZ: When 1, reset whole chip except SW PLL, GPIO and Device ID setting. (WO)

RSTZ: When 1, reset all video decoders, TDM and audio interface. It also resets video
decoder configurations.
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Address= 86
Global INT Mask
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
VDMAS | VDMAS | VDMAS<| VDMAS
K_3 K_2 K_1 K_O
VDMASK_0: Enable INT from VD_O.
VDMASK_1: Enable INT from VD_1.
VDMASK_2: Enable INT from VD_2.
VDMASK_3: Enable INT from VD_3.
Address= &7
Global INT Status
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
VDINT 3 | VDINT_2 | VDINT_1 | VDINT_O

VDINT_0: VD_0 INT status. (RO)

VDINT_1:'VD_1 INT status. (RO)

VDINT_2: VD2 INT status. (RO)

VDINT_3: VD_3 INT status. (RO)
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Address= &8
CCIR656 IO Control
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
2 fi0 2 1i0 0 0 0 0
CCIROTMD_1 CCIROTMD_O CCIROE | CCIROE | CCIROE | CCIROE
3 2 1 0

CCIROE_0: Chip CCIR656_0 related 9 pins output enable.
When 1, output mode. When 0, input mode.

CCIROE_1: Chip CCIR656_1 related 9 pins output enable.
When 1, output mode. When 0, input mode.

CCIROE_2: Chip CCIR656_2 related 9 pins output enable.
When 1, output mode. When 0, input mode.

CCIROE_3: Chip CCIR656_3 related 9 pins output enable.
When 1, output mode. When 0, input mode.

CCIROTMD_0: Chip CCUROUT _0 output Mode type.
2 fj0: CCIR656 output mode.
2 fi1: 54Mhz TDM mode with D1 resolution for each channel.

2 §i2: 108Mhz TDM mode with D1 resolution for each channel.

CCIROTMD_A4: Chip CCUROUT _1 output Mode type.
2 fji0: CCIR656 output mode.
2 §i1: 54Mhz TDM mode with D1 resolution for each channel.

2 fi2: 108Mhz TDM mode with D1 resolution for each channel.
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Address= &9
PIXCLK Polarity
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
OPIXCL | OPIXCL | OPIXCL | OPIXCL | OPIXCL
K3_INV | K2_INV | K1_INV [ KO_INV | K4_INV
OPIXCLK4_INV: When 1, inverse output pixclk of CCIROUT_4.
OPIXCLKO_INV: When 1, inverse output pixclk of CCIROUT _0.
OPIXCLK1_INV: When 1, inverse output pixclk of CCIROUT. 1.
OPIXCLK2_INV: When 1, inverse output pixclk of CCIROUT_2.
OPIXCLK3_INV: When 1, inverse output pixclk of CCIROUT_3.
Address= 6A
IC Mode Control
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 2 fio
CLKADCOPT

CLKADCOPT: The VADC_1 input clock selection. (108MHz)

2 KiO: The default value, sources from PLL1.

2 fi1: Clock sources from PLL2.

2 fj2: Clock source from chip pin NO.126.
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Address= 6B

Output Pixclk Delay Configuration

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

0 3 fio 0 310

DLYMUX_PIXCLK1 DLYMUX_PIXCLKO

DYLMUX_PIXCLKO: Programmable pixclk delay of CCIROUT_O.
(3 KO: zero delay T 3 K7: max delay, add 0.6ns at every step)
DYLMUX_PIXCLK1: Programmable pixclk delay of CCIROUT _1.

(3 KO: zero delay 1 3 K§7: max delay, add 0.6ns at every step)

Address= (6C

VD Power Down
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
VDPWD | VDPWD | VDPWD | VDPWD
N_3 N_2 N_1 N_O

VDPWDN_0: When 1, VD 0 into power down mode.
VDPWDN_1: When 1, VD 1 into power down mode.
VDPWDN_2: When 1, VD 2 into power down mode.

VDPWDN_3: When 1, VD 3 into power down mode.

Final

Doc No: DM5865-DS-F01
September 14, 2017

39



DM5865

720H 4 channels NTSC/PAL Decoder

Address= (6D
VD Power On Rstz
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
VDPRST | VDPRST | VDPRST | VDPRST
3 2 1 0
VDPRSTO: Write 1, reset VD 0.
VDPRST1: Write 1, reset VD 1.
VDPRST2: Write 1, reset VD 2.
VDPRST3: Write 1, reset VD 3.
Address= (6E
IP Test Mode
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
VADCSEL SW VA |[SW VA |SW PLL | SW_PLL | sw_mBI
EISIZBYP BCTSTE BYPEN TSTEN | SPATEN

SW_MBISTPATEN: When 1, drive MBIST detail signal to chip 10 pins.

SW_PLLTSTEN: When 1, drive PLL out clocks to chip IO pins.
SW_PLLBYPEN : When 1, bypass internal pll out source.
SW_VADCTSTEN: When 1, drive VADCSEL indicated ADC outputs to chip 10 pins.

SW_VADCBYPEN: When 1, bypass VADCBYPOPT indicated ADC with chip input ADC
signals.

VADC_SEL: valid for SW_VADCTSTEN

3 K0: VADC_doutA=VADC_dout1, VADC_doutB=VADC_dout2
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3 fil: VADC_doutA=VADC_dout3, VADC_doutB=VADC_dout4
3 fi2: VADC_doutA= VADCMXO0_0 =>[VADC_doutl/VADC_dout2] mux
VADC_doutA= VADCMXO0_1 =>[VADC_dout3/VADC_dout4] mux

3 f3: will drive VADC_0 analog IP Do [15:1], selected signal to
[VADC_doutA, VADC_ doutB]

3 fj4: will drive VADC_1 analog IP Do [15:1], selected signal to
[VADC_doutA, VADC_doutB]

Address= | 6F

MBIST Status
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
BISTGO | MBDON MBERR (| MBERR | MBERR- | MBERR | MBERR
E 4 .3 2 1 0

MBERR_0: When 1, memory of group 0 has error; Set by HW, write 1 to clear.
MBERR_1: When 1, memory of group 1 has error, Set by HW, write 1 to clear.
MBERR_2: When 1, memory of group 2 has error, Set by HW, write 1 to clear.
MBERR_3: When 1; memory of group 3-has error, Set by HW, write 1 to clear.
MBERR_4: When 1, memory of group 4 has error, Set by HW, write 1 to clear.
MBDONE: MBIST has finished self test, Set by HW, write 1 to clear.

BISTGO: Write 1to start MBIST logic. HW auto clear this bit after MBIST done.
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Address= KL
CCIROUT_0 Otdm Configuration 1
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 3fil 0 3fi0
CCIROMXO0_1 CCIROMXO0O_ 0
CCIROMXO0_0: The mux of CCIROUT_0 § channel 0 at OTDM mode.
CCIROMXO0_1: The mux of CCIROUT_0 § channel 1 at OTDM mode.
Address= TR
CCIROUT_0 Otdm Configuration 2
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 313 0 31i2
CCIROMX0.3 CCIROMXO0_2
CCIROMXO0_2: The mux of CCIROUT_0 § channel 2 at OTDM mode.
CCIROMXO0_3: The mux of CCIROUT_0 § channel 3 at OTDM mode.
Address= K3
CCIROUT _1 Otdm Config uration 1
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 3fil 0 310
CCIROMX1_1 CCIROMX1_0

CCIROMX1_0: The mux of CCIROUT _1 § channel 0 at OTDM mode.

CCIROMX1_1: The mux of CCIROUT _1 § channel 1 at OTDM mode.
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Address= K4
CCIROUT_1 Otdm Config uration 2
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 313 0 3fi2
CCIROMX1_3 CCIROMX1 2
CCIROMX1_2: The mux of CCIROUT _1 § channel 2 at OTDM mode:
CCIROMX1_3: The mux of CCIROUT _1 § channel 3 at OTDM mode.
Address= (K5
IO/Clock Config uration
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
ACLKP | ALINKO | IRQOE
OE E

IRQOE: If using DQ14 as IRQ, set this bitas i
Otherwise, this bit is ton ficare”
ALINKOE : If audio data is.to be sent to next stage using audio cascade mode, setas [
Otherwise, setas Q1

ACLKPOE: Set as 1 hen 12S playback is to be enabled.
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Address= K7

CHIP Status

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

0 0 0 0 0 0 0 0

PWRON

PWRON: Power On status. (RO)

Addres s= I K8

I12C Master Config uration

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

8 fiB8

CH device address

CHO~CHa3: i2c slave device address. (R/W)
-DM5865 device address will be {4 §C,4 KO}
-12CMaster_0: device address will be {4 §C,4 K2}
-I2CMaster_1: device address will be {4 §C,4 K4}
-12CMaster_2: device address will be {4 §C,4 K6}
-12CMaster_3: device address will be {4 §C,4 K8}

-For broadcast I2CMaster_CHO~I2CMaster_CH3, device address
{4 MC,4 HE}
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Address= KO

I2CM status

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

0 0 2 fi0 0 0 0 0
MI2CRD MI2CSEL CHNAC | CHNAC | CHNAC<| CHNAC
CMD K3 K2 K1 KO

CHNACKO: CHO I2C fail (RO, WC) .

CHNACK1: CH1 I2C fail (RO, WC) .

CHNACK2: CH2 I2C fail (RO, WC) .

CHNACK3: CH3 I2C fail (RO, WC) .

MI2CSEL: The device address is 0XCA and select which channel will be set.
-12CMaster_CHO: device address will be {4 §iC 4 fia} & {MI2CSEL=2 §00}.
-12CMaster_CH1.: device address will be {4 C‘4 fia} & {MI2CSEL=2 §01}.
-12CMaster_CH2: device address will be {4 §iC 4 fia} & {MI2CSEL=2 §10}.
-12CMaster_CH3: device address will be {4 §iC 4 fia} & {MI2CSEL=2 K11}.

MI2CRDCMD: When'1, the MI2C restart.command enable.

$GGUHVV (K )
SW FAST SWITCH
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
OFASTS | OFASTS | OFASTS | OFASTS | OFASTS
W_OPT | W_SEL3 | W_SEL2 | W_SEL1 | W_SELO

OFASTW_SELO:valid when VDO REG04[4]=1 and OFASTSW_OPT=1

set 0, select VIN1A as VDO CVBS source

set 1, select VIN1B as VDO CVBS source
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OFASTW_SEL1:valid when VD1 REG04[4]=1 and OFASTSW_OPT=1
set 0, select VIN2A as VD1 CVBS source
set 1, select VIN2B as VD1 CVBS source
OFASTW_SELZ2:valid when VD2 REGO04[4]=1 and OFASTSW_OPT=1
set 0, select VIN3A as VD2 CVBS source
set 1, select VIN3B as VD2 CVBS source
OFASTW_SEL3:valid when VD3 REGO04[4]=1 and OFASTSW_OPT=1
set 0, select VIN4A as VD3 CVBS source
set 1, select VIN4B as VD3 CVBS source
OFASTSW_OPT: valid when REG04[4]=1

Set 0, VD0-VD3 SW FASTSW control signal from OFASTSW_SELO-
OFASTSW_SEL3

Set 1, VD0-VD3 SW FASTSW control signal from input pin
MPPO~MPP3
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Video ADC
Address= {80
Video ADC 0 Config uration 1
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
SW_sel SW_sel SWGAIN pd_v2 pd vl
2 1 0

pd_v1: Power down VIN1A & VIN1B, active high.
pd_v2: Power down VIN2A & VIN2B, active high.

SWGAIN_O: Software programs VADC 0 § gain setting, active high. When low, the
VADC 0 fain setting programmed by Hardware auto.

SW_sel_1: Software select active CVBS input. (0: VIN1A, 1: VIN1B)

SW_sel_2: Software select active CVBS input. (0: VIN2A, 1: VIN2B)

Address= &L

Video ADC 0 Config uration 2
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
4 HA 0 0 0 0
bias_vadc12 SvideoC | SvideoC | SvideoC | SvideoC
2B _2A _1B _1A

biasvadc12 :*VADC 0 § bias setting.

SvideoC_1A: Channel VIN1A chroma clamping. When 1, the analog clamping level is

SvideoC_1B: Channel VIN1B chroma clamping. When 1, the analog clamping level is

SvideoC_2A: Channel VIN2A chroma clamping. When 1, the analog clamping level is

SvideoC_2B: Channel VIN2B chroma clamping. When 1, the analog clamping level is

set to 50% for chroma signal processing.

set to 50% for chroma signal processing.

set to 50% for chroma signal processing.

set to 50% for chroma signal processing.

Final

Doc No: DM5865-DS-F01
September 14, 2017

47



DM5865

720H 4 channels NTSC/PAL Decoder

Address= &

Video ADC 0 Config uration 3

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

0 0 0 0 0 0 0 0

SW_gainlB SW_gainlA

SW_gainlA: VIN1A § gain value, valid when REG80[2]=1.
SW_gainlB: VIN1B § gain value, valid when REG80[2]=1.
Minimum gain is set by 4 §O0. Maximum gain is set by 4 Hf.

The characteristic is the same as REG83

Address= 83

Video ADC 0 Config uration 4

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

0 0 0 0 0 0 0 0

SW_gain2B SW_gain2A

SW_gain2A: VIN2A § gain value, valid when REG80[2]=1.

SW_gain2B: VIN2B § gain value, valid when REG80[2]=1.
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Address= &4

Video ADC 0 Config uration 5

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

0 0 0 0 0 0 0 0

clmplB clmplA

Clmp1A: VIN1A § clamp value.
Cimpl1B: VIN1B § clamp value.

The clamp can be used to adjust the sync tip value to the nominal value of 20.

Address= 1185

Video ADC 0 Config uration 6

7-bit 6-bit 5-bit 4-bit 3-hit 2-bit 1-bit 0-bit

0 0 0 0 0 0 0 0

Cimp2B cimp2A

Cimp2A: VIN2A § clamp value.

Clmp2B: VIN2B§ clamp value.

Address= {86

Video ADC 1 Config uration 1

7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit

0 0 0 0 0 0 0 0
SW_sel_ SW_sel_ SWGAIN pd_v4 pd_v3
4 3 1

pd_v3: Power down VIN3A & VIN3B, active high.

pd_v4: Power down VIN4A & VIN4B, active high.
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SWGAIN_1: Software programs VADC 1 § gain setting, active high. When low, the
VADC 1 fain setting programmed by Hardware auto.

SW_sel_3: Software select active CVBS input. (0: VIN3A, 1: VIN3B)

SW_sel_4: Software select active CVBS input. (0: VIN4A, 1: VIN4B)

Address= &7
Video ADC 1 Config uration 2
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
4 KA 0 0 0 0
bias_vadc34 SvideoC | SvideoC | SvideoC | SvideoC
_4B _4A 3B _3A
bias_vadc34 : VADC 1 § bias setting.
SvideoC_3A: Channel VIN3A chroma clamping. When 1, the analog clamping level is
set to 50% for chroma signal processing.
SvideoC_3B: Channel VIN3B chroma clamping. When 1, the analog clamping level is
set to 50% for chroma signal-processing.
SvideoC_4A: Channel VIN4A chroma clamping. When 1, the analog clamping level is
set to 50% for chroma signal processing.
SvideoC_4B: Channel VIN4B chroma clamping. When 1, the analog clamping level is
set to 50% for chroma signal processing.
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Address= 88

Video ADC 1 Config uration 3
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
SW_gain3B SW_gain3A
SW_gain3A: VIN3A § gain value, valid when REG86[2]=1.
SW_gain3B: VIN3B § gain value, valid when REG86[2]=1.
Address= {8
Video ADC 1 Config uration 4
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
SW_gain4B SW_gaind4A
SW_gain4A: VIN4A §gain value, valid when REG86[2]=1.
SW_gain4B: VIN4B § gain value, valid when REG86[2]=1.
Address= (8&A
Video ADC 1 Config uration 5
7-bit 6-bit 5-bit 4-bit 3-bit 2-bit 1-bit 0-bit
0 0 0 0 0 0 0 0
Clmp3B Clmp3A

Cimp3A: VIN3A § clamp value.

Cimp3B: VIN3B § clamp value.
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