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CH7023 Registers Read/Write Operation
1.  Introduction

The Chrontel CH7023 contains 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 (serial port clock).
The serial 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 
1 shows the connection of the serial port interface.

Figure 1:  The Connection of the Serial Port Interface
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CHRONTEL AN-98 
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 VDDIO.  A weak pull-up resister (RC) may be added to the clock line to ensure that it is pulled high when 
the line is free.

Maximum and minimum values of pull-up resistor (RP)
The value of RP depends on the following parameters:

• Supply voltage
• Line capacitance
• Number of devices connected (input current + leakage current = Iinput)

The supply voltage limits the minimum value of resistor RP due to the specified minimum sink current of 2mA 
at VOLmax = 0.4 V for the output stages:

RP >= (VDD – 0.4) / 2   (RP in kΩ)

The line capacitance is the total capacitance of wire, connections and pins. This capacitance limits the 
maximum value of RP due to the specified rise time. The equation for RP is shown below:

RP <= 103/C   (where: RP is in kΩ and C, the total capacitance, is in pF)

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

RP <= (100 x VDD)/ Iinput   (where: RP is in kΩ and Iinput is in μA)

2.2  Transfer Protocol
Both read and write cycles can be executed in “Single-step”, or “Auto-increment”. Auto-increment read/write 
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 data1 is sent, 
then data2, then data3, and so forth. Single-step read/write, is a simplified version of the Auto-increment 
read/write with a single set of data instead of multiple data that is sent to or received from a specific register. 
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; this is 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; this is 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 CH7023 (49-pin BGA package) is pulled low, the Device Address Byte 
becomes ECh for serial port write and EDh for serial port read. When the AS pin of the CH7023 (49-pin BGA 
package) is pulled high, the Device Address Byte becomes EAh for serial port write and EBh for serial port 
reads. The CH7023 (48-pin LQFP package) on the other hand does not have an external AS pin. The AS bit is 
internally tied to low.  

After the DAB is received, the Chrontel encoder expects a Register Address Byte (RAB) from the master. The 
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CHRONTEL  AN-98

data format of the RAB is shown below.

Device Address Byte (DAB) 

CH7023 (49-pin BGA package) DAB

CH7023 (48-pin LQFP package) DAB

AS Address Select
For the CH7023 (49-pin BGA package), the value of this bit is determined by the status of 
the AS pin.    When the pin is strapped low, the value of AS = 0.  When the pin is strapped 
high, the value of AS = 1.  The CH7023 (48-pin LQFP package) does not have the 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[7:0]

“1”: The master device will read from the encoder at the register location specified by 
the address AR[7:0]. 

B7 B6 B5 B4 B3 B2 B1 B0

1 1 1 0 1 AS* AS R/W*

B7 B6 B5 B4 B3 B2 B1 B0

1 1 1 0 1 1 0 R/W*
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CHRONTEL AN-98 
Register Address Byte (RAB)

AR[7:0] is the register address byte that specifies the address of the register to be accessed.  The value of 
AR[7:0] 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 2 shows the acknowledge protocol.

Figure 2:  Acknowledge Protocol

Figure 3 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[7:0]. The serial interface bus 
will then enter the “Stop Condition” immediately after the acknowledge has been received. The cycle is then 
repeated for each subsequent write cycle.

B7 B6 B5 B4 B3 B2 B1 B0

AR[7] AR[6] AR[5] AR[4] AR[3] AR[2] AR[1] AR[0]

SPC from 
the Master

SPD Data Output 
By the Chrontel Encoder

Start
Condition

2

SPD Data Output
By the Master-Transmitter

1 8 9

no acknowledge

 acknowledge

 clock pulse for
acknowledgment
4 206-0000-098     Rev. 1.0,    2/15/2006



CHRONTEL  AN-98
Note:  The acknowledge is from the Chrontel encoder (slave).

Figure 3:  Single-step Write Cycles (2 cycles)

An Auto-increment write cycle is shown in Figure 4. During the Auto-increment write, the register address 
pointer continues to increment for each data write cycle until AR[7:0] = 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.

.

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

Figure 4:  Auto-Increment Write Cycle
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the last byte that was clocked out of the slave. The slave-transmitter encoder will then release the data line to 
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CHRONTEL AN-98 
condition). After the START condition, the first byte of data will be the DAB with R/W = 0. The second byte is 
the RAB with AR[7:0] 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). The first byte of data, after the RESTART condition, is another DAB with R/W=1, indicating the 
master’s intention 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 read, a “Stop” condition or “Restart” condition is sent out immediately 
after the acknowledge which indicates that the data has been read (see Figure 5).

Figure 5:  Single-step Read Cycles (2 cycles)

For Auto-increment read cycles, the address register is incremented automatically. This allows 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[7:0] 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. 
Figure 6 shows an Auto-increment read cycle terminated by a STOP condition.

Figure 6:  Auto-increment Read Cycles
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3.  Electrical Specifications

Table 1: DC Specifications

Table 2: AC Specifications

Figure 7:  Serial Port Interface Timing

Symbol Description Test Condition Min Typ Max Unit
VSDOL SPD (serial port data) 

Output Low Voltage
IOL = 2.0 mA 0.4 V

VSPIH Serial Port (SPC, SPD) 
Input High Voltage

1.0 VDDIO+0.5 V

VSPIL Serial Port (SPC, SPD)
Input Low Voltage

GND-0.5 0.4 V

Symbol Description Test Condition Min Typ Max Unit
fSPC SPC clock frequency 0 400 kHz
tLOW-SPC Low Period of SPC clock 1.3 μs
tHIGH-SPC High Period of SPC clock 0.6 μs
tSU-SPD Data setup time 100 ns
tHD-SPD Data hold time 0 ns
tF-SPD Fall time of SPD signal Cload = 400pf 300 ns

tF-SPD

tLOW-SPC tHIGH-SPC tHD-SPD tSU-SPD

SPD

SPC
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Appendix: Registers Maps of the CH7023 Encoder

Table 3: Non-Macrovision registers map of the CH7023
Register Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

00h DID[7] DID[6] DID[5] DID[4] DID[3] DID[2] DID[1] DID[0]
01h VID[7] VID[6] VID[5] VID[4] VID[3] VID[2] VID[1] VID[0]
02h
03h RESETIB RESETDB
04h PDDAC[1] PDDAC[0] FPD
05h HUE[6] HUE[5] HUE[4] HUE[3] HUE[2] HUE[1] HUE[0]
06h SAT[6] SAT[5] SAT[4] SAT[3] SAT[2] SAT[1] SAT[0]
07h CTA[6] CTA[5] CTA[4] CTA[3] CTA[2] CTA[1] CTA[0]
08h BRI[7] BRI[6] BRI[5] BRI[4] BRI[3] BRI[2] BRI[1] BRI[0]
09h TE[2] TE[1] TE[0]
0Ah TV_BP SVD/DDAC DACSW[1] DACSW[0] VOS[3] VOS[2] VOS[1] VOS[0]
0Bh XTALSEL XTAL[3] XTAL[2] XTAL[1] XTAL[0]
0Ch DUCVBS DCKSEL MULTI
0Dh HIGH REVERSE SWAP[2] SWAP[1] SWAP[0] IDF[2] IDF[1] IDF[0]
0Eh POUTEN DES FLDSEN FLDS HPO VPO SYO DIFFEN
0Fh XCH CFRB CFBP CBW YSV[1] YSV[0] YCV[1] YCV[0]
10h AFF[2] AFF[1] AFF[0]
11h HVAUTO HTI[10] HTI[9] HTI[8] HAI[10] HAI[9] HAI[8]
12h HAI[7] HAI[6] HAI[5] HAI[4] HAI[3] HAI[2] HAI[1] HAI[0]
13h HTI[7] HTI[6] HTI[5] HTI[4] HTI[3] HTI[2] HTI[1] HTI[0]
14h HW[9] HW[8] HO[10] HO[9] HO[8]
15h HO[7] HO[6] HO[5] HO[4] HO[3] HO[2] HO[1] HO[0]
16h HW[7] HW[6] HW[5] HW[4] HW[3] HW[2] HW[1] HW[0]
17h VO[9] VO[8] VTI[9] VTI[8] VAI[9] VAI[8]
18h VAI[7] VAI[6] VAI[5] VAI[4] VAI[3] VAI[2] VAI[1] VAI[0]
19h VTI[7] VTI[6] VTI[5] VTI[4] VTI[3] VTI[2] VTI[1] VTI[0]
1Ah VO[7] VO[6] VO[5] VO[4] VO[3] VO[2] VO[1] VO[0]
1Bh VW[5] VW[4] VW[3] VW[2] VW[1] VW[0]
1Ch ACIV BSTADJ[2] BSTADJ[1] BSTADJ[0] DOTCRB
1Dh DACCKINV DKINV PKINV CKINV UKINV
1Eh TVHA[10] TVHA[9] TVHA[8]
1Fh TVHA[7] TVHA[6] TVHA[5] TVHA[4] TVHA[3] TVHA[2] TVHA[1] TVHA[0]
20h VP[1] VP[0]
21h VP[9] VP[8] VP[7] VP[6] VP[5] VP[4] VP[3] VP[2]
22h HP[1] HP[0]
23h HP[9] HP[8] HP[7] HP[6] HP[5] HP[4] HP[3] HP[2]
24h A[31] A[30] A[29] A[28] A[27] A[26] A[25] A[24]
25h A[23] A[22] A[21] A[20] A[19] A[18] A[17] A[16]
26h A[15] A[14] A[13] A[12] A[11] A[10] A[9] A[8]
27h A[7] A[6] A[5] A[4] A[3] A[2] A[1] A[0]
28h P[23] P[22] P[21] P[20] P[19] P[18] P[17] P[16]
29h P[15] P[14] P[13] P[12] P[11] P[10] P[9] P[8]
2Ah P[7] P[6] P[5] P[4] P[3] P[2] P[1] P[0]
2Bh N[23] N[22] N[21] N[20] N[19] N[18] N[17] N[16]
2Ch N[15] N[14] N[13] N[12] N[11] N[10] N[9] N[8]
2Dh N[7] N[6] N[5] N[4] N[3] N[2] N[1] N[0]
2Eh T[7] T[6] T[5] T[4] T[3] T[2] T[1] T[0]
2Fh PLL2N2[2] PLL2N2[1] PLL2N2[0] PLL1N1[2] PLL1N1[1] PLL1N1[0]
30h PLL3N4[2] PLL3N4[1] PLL3N4[0] PLL3N3[2] PLL3N3[1] PLL3N3[0]
31h PLL3N5[2] PLL3N5[1] PLL3N5[0]
32h FSCISPP[15] FSCISPP[14] FSCISPP[13] FSCISPP[12] FSCISPP[11] FSCISPP[10] FSCISPP[9] FSCISPP[8]
33h FSCISPP[7] FSCISPP[6] FSCISPP[5] FSCISPP[4] FSCISPP[3] FSCISPP[2] FSCISPP[1] FSCISPP[0]
34h SCFREQ[26] SCFREQ[25] SCFREQ[24]
35h SCFREQ[23] SCFREQ[22] SCFREQ[21] SCFREQ[20] SCFREQ[19] SCFREQ[18] SCFREQ[17] SCFREQ[26]
36h SCFREQ[15] SCFREQ[14] SCFREQ[13] SCFREQ[12] SCFREQ[11] SCFREQ[10] SCFREQ[9] SCFREQ[8]
37h SCFREQ[7] SCFREQ[6] SCFREQ[5] SCFREQ[4] SCFREQ[3] SCFREQ[2] SCFREQ[1] SCFREQ[0]
38h
39h
3Ah
3Bh
3Ch
3Dh
3Eh
3Fh
40h
41h
42h
43h
44h
45h
46h
47h
48h
49h
4Ah
4Bh
4Ch
4Dh
4Eh
4Fh
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50h
51h
52h
53h
54h
55h
56h
57h
58h
59h
5Ah
5Bh
5Ch
5Dh
5Eh
5Fh
60h
61h
62h SENSEEN
63h SEL_R
64h
65h
66h
67h
68h
69h
6Ah
6Bh
6Ch
6Dh
6Eh
6Fh
70h
71h
72h
73h
74h
75h
76h
77h
78h
79h
7Ah
7Bh
7Ch
7Dh
7Eh ATTACH2[1] ATTACH2[0] ATTACH1[1] ATTACH1[0] ATTACH0[1] ATTACH0[0]
7Fh
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4.  Revision History

Rev. # Date Section Description
1.0 2/15/06 All First official release.
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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.
Chrontel
2210 O’Toole Avenue, Suite 100,

San Jose, CA  95131-1326
Tel:  (408) 383-9328
Fax: (408) 383-9338
www.chrontel.com

E-mail: sales@chrontel.com
©2006 Chrontel, Inc.  All Rights Reserved.

 Printed in the U.S.A.
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