G AN-61

Chrontel Application Notes

CH7015/CH7205, CH7017/CH7019, CH7304/CH7305 Families, CH7301C and
CH7303/CH7310 Registers Read/Write Operation

1. Introduction

The Chrontel CH7015/CH7205, CH7017/CH7019, CH7304/CH7305 families and the
CH7301C/CH7303/CH7310 all contain a serial port interface, through which the control registers can
be written to and read from. The serial interface consists of SPD (bidirectional serial port data) and
SPC (seria port clock).

The seria port clock line (SPC) is input only and is driven by the output buffer of the graphics
controller device, which is the clock master in the system. The serial port data line (SPD) is either
input to or output from the encoder depending on the write or read status. The data on the line can be
transferred up to 400 kbits/s. Figure 1shows the connection of the serial port interface.

CH7015/CH7205, CH7017/
CH7019, CH7304/CH7305

Families,
Graphics +VDDV CH7301C, CH7303,
Controller CH7310
Rp
_Serial Port Data SPD‘ 5 Data In
+VDDV |
Data Out
Re D
Serial Port Clock SPC. |
| Clock In

Figure 1: The Connection of the Serial Port Interface.
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2. Serial Port Operation

2.1 Electrical Characteristics of the Serial Port

The connections of the serial port interface is shown in Figure 1. A pull-up resistor (Rp) must be connected to

the same voltage supply seen by the serial port interface pins. The serial port input voltage level is determined
by VDDV (1.1V - 3.3V).

A weak pull-up resister (Rc) may be added to the clock line to ensure that it is pulled high when the lineisfree.

Maximum and minimum values of pull-up resistor (Rp)
The value of Ry depends on the following parameters:
» Supply voltage
 Line capacitance
*  Number of devices connected (input current + leakage current = I5,)
The supply voltage limits the minimum value of resistor Rp due to the specified minimum sink current of 2mA at
VOL o = 0.4V for the output stages:
Rp>=(Vpp—04)/2 (Rpinkw
The line capacitance is the total capacitance of wire, connections and pins. This capacitance limits the maximum
value of Ry due to the specified rise time. The equation for Rp is shown below:
Rp <= 103/C (where: Rpisin kwand C, the total capacitance, isin pF)

The maximum HIGH level input current of each input/output connection has a specified maximum value of 10 MA.
Due to the desired noise margin of 0.2V for the HIGH level, the input current limits the maximum value of Rp.
The Rp limit depends on Vyp and is shown below:

Rp <= (100 X Vpp)! oy (Where: Rpisin kwand I, isin MA)

2.2 Transfer Protocol

Both read and write cycles can be executed in “ Auto-increment”, “ Single-step”, or “Alternating modes”. Auto-
increment mode allows you to establish the initial register location, then automatically increments the register
address after each subsequent data access so that the next register address does not need to be resent through
the SPC/SPD serial interface lines. When Auto-increment is set, the initial address is first sent to the encoder
then datal is sent, then data2, then data3, and so forth. Single-step mode, is a simplified version of the Auto-
increment mode with a single set of data instead of multiple data that is sent to or received from a specific
register. In Alternating mode, a register address is expected prior to each read or write transfer (i.e., transfers
alternate between address and data). A basic serial port transfer protocol is shown inFigure 2.

oIV W A NV A W

\ in“iiMf\f KfLFf N\ W

L — L — 1
Start DeV|ce ID R/W* ACK ACK an ACK Stop
Condition Chrontel encoder Chrontel encoder Chrontel encoder Condition

acknowledge acknowledge acknowledge

Figure 2: Serial Port Transfer Protocol
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The description of the transfer protocol is as follows:

The transfer sequence is initiated when a high-to-low transition of SPD occurs while SPC is high; thisis the “START”
condition. Transitions of address and data bits can only occur while SPC is low.

The transfer sequence is terminated when a low-to-high transition of SPD occurs while SPC is high; thisis the “STOP”
condition.

Upon receiving the first START condition, the Chrontel encoder expects a Device Address Byte (DAB) from the master
device. The DAB data format is shown below. Bits B[7:1] of the DAB is referred to as the serial port address. When the
AS pin of the CH7017/CH7019/CH7301C/CH7303/CH7310 is pulled high, the Device Address Byte becomes ECh for
serial port writes and EDh for serial port reads. When the AS pin of the CH7017/CH7019/CH7301C/CH7303/CH7310 is
pulled low, the Device Address Byte becomes EAh for seria port writes and EBh for serial port reads. The
CH7015/CH7205, CH7304, and CH7305 on the other hand does not have an external AS pin. For the CH7015, CH7304,
and CH7305, the AS bit isinternally strapped high and for the CH7205, the AS bit isinternally strapped low. The Device
Address Byte for the CH7015, CH7304, and CH7305 is EA for serial port writes and EBh for serial port reads. For the
CH7205, the Device Address Byte is ECh for serial port writes and EDh for serial port reads.

After the DAB isreceived, the Chrontel encoder expects a Register Address Byte (RAB) from the master. The dataformat
of the RAB is shown below.

Device Address Byte (DAB)
CH7017A / CH7019A / CH7019B / CH7301C / CH7303 DAB
B7 B6 B5 B4 B3 B2 Bl BO
1 1 1 0 1 AS* AS R/W

CH7015 / CH7304 / CH7305 DAB (AS bit strapped high)
B7 B6 B5 B4 B3 B2 B1 BO
1 1 1 0 1 0 1 RIW

CH7205 DAB (AS bit strapped low)

B7 B6 B5 B4 B3 B2 Bl BO
1 1 1 0 1 1 0 R/W
AS Address Select

For the CH7017/CH7019, CH7301C and the CH7303/CH7310, the value of this bit is
determined by the status of the AS pin. When the pin is strapped high, the value of AS = 1.
When the pinisstrapped low, thevalue of AS=0. The CH7015/CH7205, CH7304 and CH7305
do not have and external AS pin.

R/W Read/Write Indicator
“0": The master device will write to the encoder at the register location specified by the

address AR[6:0]
“1":  The master device will read from the encoder at the register location specified by the

address AR[6:0].
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Register Address Byte (RAB)

B7 B6 B5 B4 B3 B2 B1 BO
Autolnc AR[6] AR[5] AR[4] AR[3] AR[2] AR[1] AR[O]
Autolnc Register Address Auto-Increment - used to facilitate sequential R/W of registers
“1":  Auto-Increment enabled (Auto-increment and Single-step modes).

Write: After the data has been written into the register, the Address Register will automatically
increment by one.

Read: Before loading data from a register to the on-chip temporary register (getting ready to
be serialy read), the Address Register will automatically be incremented by one.
However, for the first read after an RAB, the Address Register will remain unchanged.

“0":  Auto-Increment disabled (Alternating mode).

Write: After the data has been written into the register, the Address Register will remain
unchanged until anew RAB iswritten.

Read: Before loading data from a register to the on-chip temporary register (getting ready to
be serialy read), the Address Register will remain unchanged.

AR[6:0] Register Address - Specifies the Address of the Register to be Accessed

The value of AR[6:0] will be loaded into the Address Register of the Chrontel encoder.
The R/W access, which follows, will be directed to the register specified by Address Register.

2.3 Chrontel Encoder Write Cycle Protocol (R/W =0)

An acknowledge is required for all data transfers. The acknowledge-related clock pulse is generated by the
master-transmitter. The master-transmitter releases the SPD line (HIGH) during the acknowledge clock pulse.
The slave-receiver must pull down the SPD line, during the acknowledge clock pulse, so that it remains LOW
during the HIGH period of the clock pulse. Note that the resultant state of SPD is the wired-AND of data
outputs from the transmitter and receiver. Figure 3 shows the acknowledge protocol.

SPD Data Output ﬂ | / X

By the Master-Transmitter |

SPD Data Output
By the Chrontel Encoder

r—"

| |

| | no acknowledge

1 1

B L
| | acknowledge 7

SPC from | m [ g\ [ g\

the Master | |
L_ 41 clock pulse for
Start acknowledgment
Condition

Figure 3: Acknowledge Protocol
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* Auto-increment / Single-step modes (Autolnc=1)

Figure 4 represents two consecutive Single step write cycles. The byte of information, following the Register
Address Byte (RAB), is the data to be written into the register specified by AR[6:0]. The seria interface bus will
then enter the “ Stop Condition” immediately after the acknowledge has been received. The cycleisthen repeated for
each subsequent write cycle.

Chrontel encoder Chrontel encoder Chrontel encoder a

Qxfxmmvﬁm7wwe{|
TWfMKﬂfMﬂfV\Fﬁ

L — 1
Start DeV| cel D R/W* Stop
Condition Condition

Chrontel encoder Chrontel encoder Chrontel encoder -7

J\/\mmvwm7wmlf|
JTJNRﬂJXRfV\Fﬂ

L — 4

Start Dewce I D R/W* Data Stop
Condition Condition

Note: The acknowledge is from the Chrontel encoder (slave).

Figure 4: Single-step Write Cycles (2 cycles)

An Auto-increment write cycle is shown in Figure 5 During the Auto-increment mode transfers, the register
address pointer continues to increment for each data write cycle until AR[6:0] = the last accessible Address
Register of the encoder. The next byte of information represents a new auto-sequencing “ Starting address”,
which is the address of the register to receive the next byte. The auto-sequencing then resumes based on this
new “Starting address’. The Auto-increment sequence can be terminated any time by either a “STOP” or
“RESTART” condition. The write operation can be terminated with a*“STOP” condition.

Chrontel encoder Chrontel encoder Chrontel encoder Chrontel encoder

T v o e
WWVWWW\ I8

Csiart” Dewce ID R/W* RAB |, Datap, Datan+1 A StOP
Condition Condition

Figure 5: Auto-Increment Write Cycle

Notes: The acknowledge is from the Chrontel encoder (slave).
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* Alternating mode (Autolnc = 0)

Figur e 6 shows two consecutive alternating write cycles (Autolnc = 0 and R/W = 0). The byte following the Regis-
ter Address Byte (RAB), is the data to be written into the register specified by AR [6:0]. And then another RAB is
expected from the master device, followed by another data byte, and so on

Chrontel encoder Chrontel encoder Chrontel encoder Chrontel encoder Chrontel encoder
acknowledge acknowledge, acknowledge acknowledge acknowledge

SD:T:/:X [T _f

L — L —
Start DeV| cel D R/W* Stop
Condition Condition

Figure 6: Alternating Write Cycles

Notes: The acknowledge is from the Chrontel Encoder.

2.4 Chrontel Encoder Read Cycle Protocol (R/W =1)

The master-receiver must signal the end of data to the slave-transmitter by not generating an acknowledge on the
last byte that was clocked out of the slave. The slave-transmitter encoder will then release the data line to alow the
master to generate either the STOP condition or the RESTART condition.

» Auto-Increment/ Single modes (Autolnc = 1)

To read the content of the registers, the master device must first issue a “START” condition (or a “RESTART”
condition). After the START condition, the first byte of datawill be the DAB with R/W = 0. The second byte isthe
RAB with AR[6:0] containing the address of the register that the master device intends to read from. The master
device must then issue a“RESTART” condition (“RESTART” =“START”, without a previous“ STOP” condition).
Thefirst byte of data, after the RESTART condition, is another DAB with R/W=1, indicating the master’ sintention
to read data hereafter. The master then reads the next byte of data (the content of the register specified in the RAB).
For Single-step mode, a “Stop” condition or “Restart” condition is sent out immediately after the acknowledge
which indicates that the data has been read (see Figure 7).

Master
Chrontel encoder Chrontel encoder Chrontel encoder does not

acknowledge acknowledge acknowledge acknowledge

sﬂ/\ [ ﬂf?\ [ ] LF
WXKK/XRWWU \/ \/

L— 1
Start Dewce ID R/W* ACK RAB 1 ACK Restart DeV|ceID R/W* Datal Stop
Condition Condition Condition

Figure 7: Single-step Read Cycles (2 cycles)
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For Auto-increment read cycles, the address register is incremented automatically. This alows
subsequent data bytes to be read from successive registers without having to provide a second RAB.

Regarding the Auto-increment read cycle, the address register continues to increment for each read cycle. When
AR[6:0] of the RAB has been incremented to the last accessible register address of the encoder, the Address
Register will wrap around and start from 00h again. The auto increment sequence can be terminated by either a
“STOP’ or “RESTART” condition. The read operation can be terminated with a“ STOP” condition. Figur e 8 shows
an Auto-increment read cycle terminated by a STOP condition.

Master does

Chrontel encoder Chrontel encoder Chrontel encoder not acknowledge
r acknowledge acknowledge = acknowledge Master before the Stop
acknowledge condition

;/j\ /1 ﬂ\;m [TITf

Start DeV|ceID R/W* ACK RAB ACK Restart De'wceID R/W* ACK Data

ACK Data ACK
Condition

n Stop
Condition N+l Condition

Figure 8: Auto-increment Read Cycles

» Alternating mode (Autolnc = 0)

In Alternating mode, another RESTART condition, followed by another DAB with R/W = 0 and RAB, is expected
from the master device. The master device then issues another RESTART, followed by another DAB. After that, the
master may read another data byte, and so on. In summary, a RESTART condition, followed by a DAB, must be
produced by the master before each of the RAB, and before each of the data read events. Two consecutive
alternating read cycles are shown in Figure 9.
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Chrontel encoder Chrontel encoder Chrontel encoder
acknowledge acknowledge

acknowledge
s \ | Master
Sb / \ / /_\ does not

acknowledge

ﬁ\/\ﬂﬂﬂﬂﬂf\ﬂﬂ/\ﬂﬂ

|___| | 1 | 1

It DeV|ceID R/W* ACK RABl ACK Res_tart DeV|ceID R/W* ACK Datal ACK Res_tart
Condltlon Condition Condition

Master does not
acknowledge

Chrontel encoder Chrontel encoder Chrontel encoder just before Stop _
acknowledge acknowledge Condition I B

Y W 3 e Y

f \J\NWUWW X/XW

L__I

Dewce ID R/W* ACK RAB ACK Restart DeV|ce ID R/W* ACK DaIa ACK Stop
2 2
Condition Condition

Figure 9: Alternating Read Cycles
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3. Electrical Specifications

Table 1. DC Specifications

Symbol Description Test Condition Min Typ Max Unit
VspoL SPD (serial port data) loL =2.0mA 0.4 \
Output Low Voltage
VspiH Serial Port (SPC, SPD) 1.0 VDDV+0.5 \%
Input High Voltage
VspiL Serial Port (SPC, SPD) GND-0.5 0.4 v

Input Low Voltage

Table 2: AC Specifications

Symbol Description Test Condition Min Typ Max Unit
fspc SPC clock frequency 0 400 kHz
tLow-sPc Low Period of SPC clock 1.3 ms
tHiGH-sPC High Period of SPC clock 0.6 ms
tsu-spp Data setup time 100 ns
tHD-SPD Data hold time 0 ns
tr.spD Fall time of SPD signal Cload = 400pf 300 ns

spD:m A K b X

tesro

1 | |

towsee  thorsee Yioseo tsuseo

Figure 10: Serial Port Interface Timing
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Appendix: Registers Maps of the CH7015/CH7205, CH7017/CH7019, and

Table 3: Non-Macrovision registers map of the CH7015

CH7304/CH7305 Encoders

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
00h IR2 IR1 IRO VOS1 VOSO0 SR2 SR1 SRO
01h VOF1 VOFO0 CFF1 CFFO YFFHI YFFHO YFFLI YFFLO
02h VBID CFRB CVBWB CBW YSVI YSVO0 YCVI YCVO
03h Reserved Reserved SAV8 HP8 VP8 TE2 TE1l TEO
04h SAV7 SAVE SAVS SAV4 SAV3 SAV2 SAV1 SAV0
05h HP7 HPG6 HPS HP4 HP3 HP2 HPI HPO
06h VP7 VP6 VP5 VP4 VP3 VP2 VP1 VPO
07h BL7 BL6 BLS BL4 BL3 BL2 BLI BLO
08h Reserved DACSI DACSO CMPLMT MEDFEN CE2 CEI1 CEO
09h MEM2 MEM1 MEMO N9 N8 M8 PLLCPI PLLCAP
OAh M7 M6 M5 M4 M3 M2 M1 MO
0Bh N7 N6 N5 N4 N3 N2 N1 NO
0Ch FSCI31 FSCI30 FSCI29 FSCI28 FSCI27 FSCI26 FSCI25 FSCI24
0Dh FSCI23 FSCI22 FSCI21 FSCI20 FSCI19 FSCI18 FSCI17 FSCI16
OEh FSCI15 FSCI14 FSCI13 FSCI12 FSCI11 FSCI10 FSCI9 FSCI8
OFh FSCI7 FSCI6 FSCI5 FSCl4 FSCI3 FSCI2 FSCI1 FSCIO
10h SICP SICN CIV25 CIv24 CIVC1 CIVCO PALN CIVEN
11h CIvV23 CIvV22 CIv21 CIV20 CIV19 CIV1i8 CIV17 CIV16
12h CIVis Clvi4d CIvi3 Clvi2 Clv1l CIvVi10 CIV9 Cilvs
13h CIV7 CIV6 CIV5 CIvV4 CIV3 CIV2 CIvV1 CIVO0
14h BGBST Reserved Reserved Reserved Reserved Reserved Reserved HDTV
1Ch Reserved Reserved Reserved Reserved M/S* MCP PCM XCM
1Dh Reserved BLKEN Reserved Reserved XCMD3 XCMD2 XCMD1 XCMDO
1IERh GOENBI GOENBO GPIOL1 GPIOLO Reserved Reserved POUTE POUTP
1Fh IBS DES SYO VSP HSP IDF2 IDF1 IDFO
20h Reserved XOSC2 Reserved DACT3 DACTZ2 DACT1 DACTO SENSE
21h XOSC1 XOSCO Reserved SYNCO1I SYNCOO DACGI DACGO DACBP
22h SHF2 SHF1 SHFO BCOEN BCOP BCO2 BCO1 BCOO
48h GPHSS VSGLN Reserved ResetlB ResetDB Reserved Reserved Reserved
49h Reserved Reserved Reserved DACPD3 DACPD2 DACPD1 DACPDO TVPD
4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO
4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
4Ch WSSD7 WSSD6 WSSD5 WSSD4 WSSD3 WSSD2 WSSD1 WSSDO0
4Dh WSSD15 WSSD14 WSSD13 WSSD12 WSSD11 WSSD10 WSSD9 WSSD8
4Eh WSSEN WSSUVF WSSS1 WSSS0 WSSD19 WSSD18 WSSD17 WSSD16
4Fh PEDL7 PEDL6 PEDLS PEDL4 PEDL3 PEDL2 PEDLI PEDLO
55h IQEN Reserved Reserved Reserved Reserved Reserved Reserved Reserved
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Table 4: Non-Macrovision registers map of the CH7205

Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
00h R2 R1 RO VOS1 VOSO0 Reserved Reserved Reserved
0Ih VOF1 VOFO Reserved Reserved Reserved Reserved Reserved Reserved
02h VBID CFRB CVBWB CBW YSV1 YSVO0 YCV1 YCVO
03h Reserved Reserved SAVS8 HP8 VP8 Reserved Reserved Reserved
04h SAV7 SAV6 SAVS SAV4 SAV3 SAV2 SAV1 SAV0
05h HP7 HP6 HP5 HP4 HP3 HP2 HP1 HPO
06h VP7 VPG VPS5 VP4 VP3 VP2 VP1 VPO
07h BL7 BL6 BL5 BL4 BL3 BL2 BLI BLO
08h Reserved Reserved Reserved Reserved Reserved CE2 CE1l CEO
09h MEM2 MEM1 MEMO N9 N8 M8 PLLCPI PLLCAP
O0AR M7 M6 M5 M4 M3 M2 M1 MO
0Bh N7 N6 N5 N4 N3 N2 N1 NO
0Ch FSCI31 FSCI30 FSCI29 FSCI28 FSCI27 FSCI26 FSCI25 FSCi24
0Dh FSCI23 FSCI22 FSCI21 FSCI20 FSCI19 FSCI18 FSCI17 FSCI16
OEh FSCI15 FSCl14 FSCI13 FSCI12 FSCI11 FSCI10 FSCI9 FSCI8
OFh FSCI7 FSCI6 FSCI5 FSCI4 FSCI3 FSCI2 FSCI1 FSCI0
10h SICP SICN CIV25 CIV24 CIVC1 CIVCO PALN CIVEN
11h CIv23 Clv22 Clv21l CIV20 CIV19 Clv18 Clv17 CIV16
12h CIV15 CIVid CIV13 CIV1i2 CIV1i1 CIVI0 CIV9 CIV8
13h CIV7 CIV6 CIV5 CIV4 CIV3 CIV2 CIV1 CIVO
14h Reserved Reserved Reserved Reserved Reserved Reserved Reserved HDTV
1Ch Reserved Reserved Reserved Reserved M/S* MCP PCM XCM
1Dh Reserved BLKEN Reserved Reserved XCMD3 XCMD2 XCMD1 XCMDO
1Eh GOENB1 GOENBO GPIOL1 GPIOLO Reserved Reserved POUTE POUTP
1Fh IBS DES SYO VSP HSP IDF2 IDF1 IDFO
20h Reserved XOSC2 Reserved DACT3 DACTZ2 DACTI DACTO SENSE
21h XOSC1 XOSCOo Reserved SYNCO1 SYNCOO DACG1 DACGO DACBP
22h Reserved Reserved Reserved BCOEN BCOP BCO2 BCO1 BCOO
48h GPHSS VSGLN Reserved ResetlB ResetDB Reserved TSTP1 TSTPO
49h Reserved Reserved Reserved DACPD3 DACPD2 DACPD1 DACPDO TVPD
4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO
4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
4Fh PEDL7 PEDL6 PEDL5 PEDL4 PEDL3 PEDL2 PEDL1 PEDLO

Table 5: Non-Macrovision registers map of the CH7017

Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
00h IR2 IR1 IRO VOS1 VOSO0 SR2 SR1 SRO
0lh VOF1 VOFO CFF1 CFFO YFFH1 YFFHO YFFL1 YFFLO
02h VBID CFRB CVBW CBW YSV1 YSVO0 YCV1 YCVO
03h PTSEL1 PTSELO SAVS8 HP8 VP8 TE2 TE1l TEO
04h SAV7 SAV6 SAV5 SAV4 SAV3 SAV2 SAV1 SAVO0
05h HP7 HP6 HP5 HP4 HP3 HP2 HP1 HPO
06h VP7 VP6 VP5 VP4 VP3 VP2 VP1 VPO
07h BL7 BL6 BL5 BL4 BL3 BL2 BL1 BLO
08h CE2 CE1l CEO
0%h MEM2 MEM1 MEMO N9 N8 M8 PLLCPI PLLCAP
0Ah M7 M6 M5 M4 M3 M2 M1 MO
0Bh N7 N6 N5 N4 N3 N2 N1 NO
0Ch FSCI31 FSCI30 FSCI29 FSCI28 FSCI27 FSCI26 FSCI25 FSCI24
0Dh FSCI23 FSCI22 FSCI21 FSCI20 FSCI19 FSCI18 FSCI17 FSCI16
OEh FSCI15 FSCl14 FSCI13 FSCI12 FSCI11 FSCI10 FSCI9 FSCI8
OFh FSCI7 FSCI6 FSCI5 FSCl4 FSCI3 FSCI2 FSCI1 FSCIO
10h STFDEN1 STFDENO CIV25 CIv24 CIVC1 CIVCO PALN CIVEN
11h CIV23 CIvV22 CIv21 CIV20 CIV19 CIV18 CIv17 CIV16
12h CIV15 CIvi4 CIV13 CIvi2 CIvil CIV10 CIvV9 Clvs
13h CIv7 CIV6 CIV5 Clv4 CIv3 CIv2 Clvl CIVO
14h BGBST
1Ch IBS2 MCP2 XCM2 M/S* MCP1 PCM XCM1
1Dh BLKEN X1CMD3 X1CMD2 X1CMD1 X1CMDO
1Eh GOENB1 GOENBO GPIOL1 GPIOLO HPIR HPIE POUTE POUTP
1Fh IBS1 DES SYOTV VSPTV HSPTV IDF12 IDF11 IDF10
20h XOSC2 HPI DACT3 DACT2 DACT1 DACTO SENSE
21h XOSC1 XOSCO0 IDF13 SYNCO1 SYNCOO0 DACG1 DACGO DACBP
22h SHF2 SHF1 SHFO BCOEN BCOP BCO2 BCO1 BCOO
47h DVS
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48h TVPLLR ResetlB ResetDB TSTP1 TSTPO
49h TV DACPD3 DACPD2 DACPD1 DACPDO TVPD
4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO
4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
53h X2CMD3 X2CMD2 X2CMD1 X2CMDO IDF23 IDF22 IDF21 IDF20
55h USC7 USC6 USC5 UsC4 USC3 USC2 USC1 USCO
56h USC15 USC14 USC13 USC12 USC11 USC10 USC9 USC8
57h USC23 USC22 USsC21 USC20 USC19 USC18 USC17 USC16
58h USC31 USC30 USC29 USC28 usca7 USC26 USC25 USC24
59h USC39 USC38 USC37 USC36 USC35 USC34 USC33 USC32
5Ah USVIV7 USVIV6 USVIV5 USsviv4 USVIV3 USVIV2 USVIV1 USVIVO
5Bh USVIV15 USVvivi4 USVIV13 USVIV12 USVIV11l USVIV10 USVIV8 USVIV8
5Ch C5GP2 C5GP1 C5GPO USHIV17 USHIV16 UsVviviz USVIV16
5Dh USHIV7 USHIV6 USHIV5 USHIV4 USHIV3 USHIV2 USHIV1 USHIVO
5Eh USHIV15 USHIV14 USHIV13 USHIV12 USHIV11 USHIV10 USHIV9 USHIV8
5Fh HAPI7 HAPI6 HAPI5 HAPI4 HAPI3 HAPI2 HAPI1 HAPIO
60h STFDS1 STFDSO0 VALO10 VALO9 VALOS8 HAPI10 HAPI9 HAPI8
61h VALO7 VALOG6 VALOS5 VALO4 VALO3 VALO2 VALO1 VALOO
62h HAPO7 HAPOG6 HAPO5 HAPO4 HAPO3 HAPO2 HAPO1 HAPOO
63h us LVDSPD HAPO10 HAPQO9 HAPOS8
64h HVEN LVDS24 LVDSDC LDD LDM2D LEOSWP LDI
65h C5GP5 C5GP4 C5GP3 LA3RL LABRL LA7RL LCNTLE LCNTLF
66h SYNCST BKLEN LPLEN LPFORC LPLOCK LSYNCEN PANEN
67h TPON7 TPONG6 TPON5 TPON4 TPON3 TPON2 TPON1 TPONO
68h TPONS8 TPBLEG6 TPBLES TPBLE4 TPBLE3 TPBLE2 TPBLE1 TPBLEO
69h TPOFF8 TPBLD6 TPBLD5 TPBLD4 TPBLD3 TPBLD2 TPBLD1 TPBLDO
6Ah TPOFF?7 TPOFF6 TPOFF5 TPOFF4 TPOFF3 TPOFF2 TPOFF1 TPOFFO
6Bh C4GP5 C4GP4 TPPWD5 TPPWD4 TPPWD3 TPPWD2 TPPWD1 TPPWDO
6Ch C4GP3 C4GP2 GPIODR5 GPIODR4 GPIODR3 GPIODR2 GPIODR1 GPIODRO
6Dh C4GP1 C4GPO C3GP5 C3GP4 GPIOL5 GPIOL4 GPIOL3 GPIOL2
6Eh C3GP3 C3GP2 C3GP1 C3GPO GOENB5 GOENB4 GOENB3 GOENB2
71h LPFFD1 LPFFDO LPFBD3 LPFBD2 LPFBD1 LPFBDO
72h LPPSD1 LPPSDO LPVCO3 LPVCO2 LPVCO1 LPVCOO0
73h LSP2 DAS1 DASO LDEN1 LDENO LPCP2 LPCP1 LPCPO
74h LODP LODPE L20DA2 L20DA1 L20DA0 L10DA2 L10DA1 L10DAO
75h LODST
76h FRSTB LPPDN LPPRB LODPDB1 LODPDBO
78h LPLF4 LPLF3 LPPD4 LPPD3 LPPD2 LPPD1 LPPDO
7Fh BGLMT7 BGLMT6 BGLMTS BGLMT4 BGLMT3 BGLMT2 BGLMT1 BGLMTO
Table 6: Non-Macrovision registers map of the CH7019

Register | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
00h IR2 IR1 IRO VOS1 VOSO0 SR2 SR1 SRO
01h VOF1 VOFO CFF1 CFFO YFFH1 YFFHO YFFL1 YFFLO
02h VBID CFRB CVBW CBW YSV1 YSVO YCV1 YCVO0
03h PTSEL1 PTSELO SAVS8 HP8 VP8 TE2 TE1 TEO
04h SAV7 SAV6 SAV5 SAV4 SAV3 SAV2 SAV1 SAVO
05h HP7 HP6 HP5 HP4 HP3 HP2 HP1 HPO
06h VP7 VP6 VP5 VP4 VP3 VP2 VP1 VPO
07h BL7 BL6 BL5 BL4 BL3 BL2 BL1 BLO
08h CE2 CE1 CEO
09h MEM?2 MEM1 MEMO N9 N8 M8 PLLCPI PLLCAP
0Ah M7 M6 M5 M4 M3 M2 M1 MO
0Bh N7 N6 N5 N4 N3 N2 N1 NO
0Ch FSCI31 FSCI30 FSCI29 FSCI28 FSCI27 FSCI26 FSCI25 FSCI24
0Dh FSCI23 FSCI22 FSCI21 FSCI20 FSCI19 FSCI18 FSCI17 FSCI16
0Eh FSCI15 FSCl14 FSCI13 FSCI12 FSCI11 FSCI10 FSCI9 FSCI8
OFh FSCI7 FSCI6 FSCI5 FSCl4 FSCI3 FSCI2 FSCl1 FSCI0
10h STFDEN1 STFDENO CIV25 Clv24 CIVC1 CIVCO PALN CIVEN
11h CIv23 Clv22 Clv2l CIv20 CIv19 CIvi8 CIlvi7 CIV16
12h CIV15 CIvi4 CIV13 CIvi12 CIvil CIV10 CIV9 CIV8
13h CIv7 CIV6e CIV5 Clv4 CIv3 Clv2 Civl CIVvo
14h BGBST
1Ch IBS2 MCP2 XCM2 M/S* MCP1 PCM XCM1
1Dh BLKEN X1CMD3 X1CMD2 X1CMD1 X1CMDO
1Eh GOENB1 GOENBO GPIOL1 GPIOLO POUTE POUTP
1Fh IBS1 DES SYOTV VSPTV HSPTV IDF12 IDF11 IDF10
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20h X0OSC2 DACT3 DACT2 DACT1 DACTO SENSE
21h XOSC1 XOSCO0 IDF13 SYNCO1 SYNCOO DACG1 DACGO DACBP
22h BCOEN BCOP BCO2 BCO1 BCOO
23h PEDLEN
47h DVS

48h TVPLLR ResetIB ResetDB TSTP1 TSTPO
49h TV DACPD3 DACPD2 DACPD1 DACPDO TVPD
4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO
4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
4Fh PEDL7 PEDL6 PEDL5 PEDL4 PEDL3 PEDL2 PEDL1 PEDLO
53h X2CMD3 X2CMD2 X2CMD1 X2CMDO IDF23 IDF22 IDF21 IDF20
5Ch C5GP2 C5GP1 C5GPO PSR

60h STFDS1 STFDSO

63h LVDSPD

64h LVDS24 LVDSDC LDD LDM2D LEOSWP

65h C5GP5 C5GP4 C5GP3 LAGRL LCNTLE LCNTLF
66h SYNCST BKLEN LPLEN LPFORC LPLOCK LSYNCEN PANEN
67h TPON7 TPONG6 TPONS TPON4 TPON3 TPON2 TPON1 TPONO
68h TPONS8 TPBLEG6 TPBLES TPBLE4 TPBLE3 TPBLE2 TPBLE1 TPBLEO
69h TPOFF8 TPBLD6 TPBLD5 TPBLD4 TPBLD3 TPBLD2 TPBLD1 TPBLDO
6Ah TPOFF7 TPOFF6 TPOFF5 TPOFF4 TPOFF3 TPOFF2 TPOFF1 TPOFFO
6Bh C4GP5 C4GP4 TPPWD5 TPPWD4 TPPWD3 TPPWD2 TPPWD1 TPPWDO
6Ch CAGP3 CAGP2 GPIODR5 GPIODR4 GPIODR3 GPIODR2 GPIODR1 GPIODRO
6Dh C4GP1 C4GPO C3GP5 C3GP4 GPIOL5 GPIOL4 GPIOL3 GPIOL2
6Eh C3GP3 C3GP2 C3GP1 C3GPO GOENB5 GOENB4 GOENB3 GOENB2
71h LPFFD1 LPFFDO LPFBD3 LPFBD2 LPFBD1 LPFBDO
72h LPPSD1 LPPSDO LPVCO3 LPVCO2 LPVCO1 LPVCOO0
73h LDEN1 LDENO LPCP2 LPCP1 LPCPO
74h LODP LODPE L20ODA2 L20ODA1 L20ODAO L10ODA2 L10ODA1 L10ODAO
75h LODST

76h FRSTB LPPDN LPPRB LODPDB1 LODPDBO
78h LPLF4 LPLF3 LPPD4 LPPD3 LPPD2 LPPD1 LPPDO
7Fh BGLMT7 BGLMT6 BGLMT5 BGLMT4 BGLMT3 BGLMT2 BGLMT1 BGLMTO

Table 7: Serial Port Register Map of the CH7304

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
14h Reserved Reserved Reserved Reserved Reserved CLKDETD Reserved Reserved
1Ch Reserved Reserved Reserved Reserved Reserved MCP Reserved XCM
1Dh Reserved Reserved Reserved Reserved XCMD3 XCMD2 XCMD1 XCMDO
1Eh Reserved GOENB Reserved GPIOL Reserved Reserved Reserved Reserved
1Fh IBS Reserved Reserved Reserved Reserved IDF2 IDF1 IDFO
31h Reserved Reserved Reserved Reserved Reserved Reserved Reserved RGB
48h Reserved Reserved Reserved ResetIB ResetDB Reserved TSTP1 TSTPO
4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO
4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
63h Reserved LVDSPD Reserved Reserved Reserved Reserved Reserved Reserved
64h Reserved Reserved LVDS24 Reserved LDD Reserved LEOSWP LDI
66h Reserved SYNCST BKLEN LPLEN LPFORC LPLOCK LSYNCEN PANEN
67h TPON7 TPONG6 TPONS5 TPON4 TPON3 TPON2 TPON1 TPONO
68h TPONS8 TPBLE6 TPBLES TPBLE4 TPBLE3 TPBLE2 TPBLE1 TPBLEO
69h TPOFF8 TPBLD6 TPBLD5 TPBLD4 TPBLD3 TPBLD2 TPBLD1 TPBLDO
6Ah TPOFF7 TPOFF6 TPOFF5 TPOFF4 TPOFF3 TPOFF2 TPOFF1 TPOFFO
6Bh Reserved Reserved TPPWD5 TPPWD4 TPPWD3 TPPWD2 TPPWD1 TPPWDO
71h Reserved Reserved LPFFD1 LPFFDO LPFBD3 LPFBD2 LPFBD1 LPFBDO
72h Reserved Reserved LPPSD1 LPPSDO LPVCO3 LPVCO2 LPVCO1 LPVCOO
73h Reserved Reserved Reserved LDEN1 LDENO LPCP2 LPCP1 LPCPO
74h LODP LODPE Reserved Reserved Reserved LODA2 LODA1 LODAO
75h LODST Reserved Reserved Reserved Reserved Reserved Reserved Reserved
76h FRSTB LPLF2 LPLF1 LPLFO LPPDN LPPRB LODPDB1 LODPDBO
78h LPCP3 LPLF4 LPLF3 LPPD4 LPPD3 LPPD2 LPPD1 LPPDO
7Fh BGLMT7 BGLMT6 BGLMT5 BGLMT4 BGLMT3 BGLMT2 BGLMT1 BGLMTO
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Table 8: Serial Port Register Map for the CH7305

Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
14h Reserved Reserved Reserved Reserved Reserved CLKDETD Reserved Reserved
1Ch Reserved Reserved Reserved Reserved Reserved MCP Reserved XCM
1Dh Reserved Reserved Reserved Reserved XCMD3 XCMD2 XCMD1 XCMDO
1Eh Reserved GOENB Reserved GPIOL Reserved Reserved Reserved Reserved
1Fh IBS Reserved Reserved Reserved Reserved IDF2 IDF1 IDFO
31h Reserved Reserved Reserved Reserved Reserved Reserved Reserved RGB
48h Reserved Reserved Reserved ResetIB ResetDB Reserved TSTP1 TSTPO
4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO
4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
63h Reserved LVDSPD Reserved Reserved Reserved Reserved Reserved Reserved
64h Reserved Reserved LVDS24 LVDSDC LDD Reserved LEOSWP LDI
65h Reserved Reserved Reserved LA3RL LABRL LA7RL LCNTLE LCNTLF
66h Reserved SYNCST BKLEN LPLEN LPFORC [PLOCK LSYNCEN PANEN
67h TPON7 TPONG TPONS TPON4 TPON3 TPONZ TPONI TPONO
68h TPONS8 TPBLEG6 TPBLES TPBLE4 TPBLE3 TPBLE2 TPBLE1 TPBLEO
69h TPOFF8 TPBLD6 TPBLD5 TPBLD4 TPBLD3 TPBLD2 TPBLDI TPBLDO
6Ah TPOFF7 TPOFF6 TPOFF5 TPOFF4 TPOFF3 TPOFF2 TPOFF1 TPOFFO
6Bh Reserved Reserved TPPWD5 TPPWD4 TPPWD3 TPPWD2 TPPWD1 TPPWDO
71h Reserved Reserved LPFFD1 LPFFDO [LPFBD3 LPFBD2 [PFBD1 LPFBDO
72h Reserved Reserved LPPSD1 LPPSDO LPVCO3 LPVCO2 LPVCO1 LPVCOO0
73h Reserved Reserved Reserved LDEN1 LDENO LPCP2 LPCP1 LPCPO
74h LODP LODPE [20DAZ [20DAT L20DA0 LIODA2 LIODAI LIODAO
75h LODST Reserved Reserved Reserved Reserved Reserved Reserved Reserved
76h FRSTB LPLF2 LPLF1 LPLFO LPPDN LPPRB LODPDB1 LODPDBO
78h LPCP3 [PLF4 LPLF3 LPPD4 LPPD3 LPPD2 [LPPDI LPPDO
7Fh BGLMTY7 BGLMT6 BGLMTS BGLMT4 BGLMT3 BGLMT2 BGLMT1 BGLMTO

Table9: Serial Port Register Map for the CH7301C

Register Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
ICh MCP XCM
1Dh XCMD3 XCMD2 XCMD1 XCMDO
1Eh GOENBI GOENBO GPIOL1 GPIOLO HPIR HPIE
IFh IDF2 IDF1 IDFO
20h HPIE2 XOSC2 DVIT DACT?2 DACT1 DACTO SENSE
21h XOSC1 XOSCO0 SYNCOO DACGI DACGO DACBP
23h HPDD
31h TPPD3 TPPD2 TPPD1 TPPDO CTL3 CTL2 CTL1 CTLO
33h DVID2 DVID1 DVIDO DVII Reserved Reserved Reserved TPCPO
34h TPLLB TPFFDI TPFFDO TPFBD3 TPFBD2 TPFBDI TPFBDO
35h Reserved Reserved TPVT5 TPVT4 TPVT3 TPVT2 TPVT1 TPVTO
36h TPLPF3 TPLPF2 TPLPF1 TPLPFO Reserved Reserved Reserved Reserved
37h TPVCO10 TPVCO9 TPVCOS8 Reserved Reserved Reserved Reserved Reserved
48h ResetIB ResetDB Reserved TSTP1 TSTPO
49h DVIP DVIL Reserved Reserved DACPD2 DACPD1I DACPDO FPD
4Ah VID7 VID6 VID5 VID4 VID3 VID2 VIDI VIDO
4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO
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Table 10: Serial Port Register Map for the CH7303

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

00h IR2 IR1 IRO VOS1 VOSO0 SR2 SR1 SRO

03h Reserved Reserved Reserved HP8 VP8 Reserved Reserved Reserved

05h HP7 HP6 HP5 HP4 HP3 HP2 HP1 HPO

06h VP7 VP6 VP5 VP4 VP3 VP2 VP1 VPO

07h BL7 BL6 BL5 BL4 BL3 BL2 BL1 BLO

14h Reserved Reserved Reserved Reserved Reserved Reserved Reserved HDTV

1Ch Reserved Reserved Reserved Reserved Reserved MCP Reserved XCM

1Dh Reserved Reserved Reserved Reserved XCMD3 XCMD2 XCMD1 XCMDO

1Eh GOENB1 GOENBO GPIOL1 GPIOLO HPIR Reserved Reserved Reserved

1Fh Reserved DES Reserved VSP HSP IDF2 IDF1 IDFO

20h HPIE Reserved DVIT Reserved DACT2 DACT1 DACTO SENSE

21h Reserved Reserved IDF3 Reserved SYNCO DACG1 DACGO DACBP

23h Reserved Reserved Reserved Reserved Reserved HPDD Reserved Reserved

31h Reserved Reserved Reserved Reserved CTL3 CTL2 CTL1 CTLO

33h DVID2 DVID1 DVIDO DVII TPPSD1 TPPSDO Reserved TPCPO

34h Reserved Reserved TPFFD1 TPFFDO TPFBD3 TPFBD2 TPFBD1 TPFBDO

36h TPLPF3 TPLPF2 TPLPF1 TPLPFO Reserved Reserved Reserved Reserved

48h Reserved Reserved Reserved ResetIB ResetDB Reserved TSTP1 TSTPO

49h DVIP DVIL Reserved Reserved DACPD2 DACPD1 DACPDO FPD

4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO

4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO

56h Reserved Reserved TMSYO Reserved Reserved Reserved Reserved T_RGB
Table 11: Serial Port Register Map for the CH7310

Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

00h IR2 IR1 IRO VOS1 VOSO0 SR2 SR1 SRO

03h Reserved Reserved Reserved HP8 VP8 Reserved Reserved Reserved

05h HP7 HP6 HP5 HP4 HP3 HP2 HP1 HPO

06h VP7 VP6 VP5 VP4 VP3 VP2 VP1 VPO

07h BL7 BL6 BL5 BL4 BL3 BL2 BL1 BLO

14h Reserved Reserved Reserved Reserved Reserved Reserved Reserved HDTV

1Ch Reserved Reserved Reserved Reserved Reserved MCP Reserved XCM

1Dh Reserved Reserved Reserved Reserved XCMD3 XCMD2 XCMD1 XCMDO

1Fh Reserved DES Reserved VSP HSP IDF2 IDF1 IDFO

20h Reserved Reserved Reserved Reserved DACT2 DACT1 DACTO SENSE

21h Reserved Reserved IDF3 Reserved SYNCO DACG1 DACGO DACBP

48h Reserved Reserved Reserved ResetIB ResetDB Reserved TSTP1 TSTPO

49h Reserved Reserved Reserved Reserved DACPD2 DACPD1 DACPDO FPD

4Ah VID7 VID6 VID5 VID4 VID3 VID2 VID1 VIDO

4Bh DID7 DID6 DID5 DID4 DID3 DID2 DID1 DIDO

56h Reserved Reserved Reserved Reserved Reserved Reserved Reserved T_RGB
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4. Revision History

Rev. # Date Section Description

1.0 10/18/02 All First official release.

11 2/07/03 All Added CH7304/CH7305 to the scope of the document
12 3/5/03 3.0 Added Electrical Specifications of the serial interface
13 4/24/03 All Added CH7301C/CH7303 to the scope of the document
14 7/12/04 All Added CH7310 device to the document
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Disclaimer

This document provides technical information for the user. Chrontel reserves the right to make changes at any time with-
out notice to improve and supply the best possible product and is not responsible and does not assume any liability for
misapplication or use outside the limits specified in this document. We provide no warranty for the use of our products
and assume no liability for errors contained in this document. The customer should make sure that they have the most
recent data sheet version. Customers should take appropriate action to ensure their use of the products does not infringe
upon any patents. Chrontel, Inc. respects valid patent rights of third parties and does not infringe upon or assist others to
infringe upon such rights.

Chrontel PRODUCTS ARE NOT AUTHORIZED FOR AND SHOULD NOT BE USED WITHIN LIFE SUPPORT
SYSTEMS OR NUCLEAR FACILITY APPLICATIONS WITHOUT THE SPECIFIC WRITTEN CONSENT OF
Chrontel. Life support systems are those intended to support or sustain life and whose failure to perform when used as
directed can reasonably expect to result in personal injury or death.
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San Jose, CA 95131-1326
Tel: (408) 383-9328
Fax: (408) 383-9338
www.chrontel.com
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