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FEATURES DESCRIPTION

+ Error Detection and Handling (EDH) according to SMPTE RP-165 The GS9021 implements error detection and handling

+ EDH insertion and extraction in one device (EDH) according to SMPTE RP-165. Interfacing to the

» auto-standard operation with override via host interface parallel inputs of either the GS9002, GS9022 or GS9032

+ noise immune extraction of HVF timing signals serial digital encoders, the GS9021 is primarily used on

- TRS insertion/correction and ANC header correction for all the transmit end of the SDl interface. The GS9021 provides
standards

EDH insertion and extraction for 4fsc NTSC, 4fsc PAL
and all component PAL and NTSC standards including
4:2:2 (13.5 MHz and 18MHz luminance sampling), and

« ITU-R-601 output clipping for active picture area

- selectable IC interface or 8-bit parallel port for access to EDH
flags and device configuration bits

- all error flags available on dedicated output pins 4:4:4:4.

s+ 24 bit Errored Field counter The GS9021 generates noise immune timing signals such

+ BYPASS mode to bypass EDH insertion/updating as horizontal sync, vertical blanking and field ID. In

+ dynamic blanking control input addition, TRS-ID correction/insertion and data blanking

+ 8-bit or 10-bit compatibility are implemented for all standards.

» up to 54 MHz operating frequency

. seamless flag-mapping with GS9020 serial digital video input A hostinterface, configurable as an 8-bit parallelinterface
processor or an I12C serial interface allows for communication with a

+ 64 pin LQFP package microcontroller. The interface can be used to read and/

or write the complete set of error flags and override the
APPLICATIONS

flag status prior to re-transmission. A 5-bit flag port

*  EDH processing for SMPTE 250M serial digital interfaces provides access to all error flags on dedicated pins for
for composite and component standards including 4:4:4:4 applications where the microcontroller is not used. The

at 540 Mb/s . . . .
- Noise immune digital sync and timing generation device automatically determines the operating standard,

+  Source, destination, distribution and test equipment but this can be overridden through the programming
» General purpose, TRS formatted, blank video stream interface.
generator with EDH
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ABSOLUTE MAXIMUM RATINGS

PIN CONNECTIONS

= é” a
Parameter Value Qofia 1925
Eak o Az3 5
E‘Ezm‘fﬁo‘oﬂ @0
Supply Voltage -0.3Vto 6.0V 0rE%%2598 e >
Input Voltage Range (any input) -0.3to VDD+O.3V pnnnonononuonmonaman
T ON~— O DWN O STON— OO
Operating Temperature Range 0°C to 70°C DINo {1 @ ~ = B RE e b bouTe
DINg =2 47 = DoOUTs
Storage Temperature -65°C t0150°C DIN7 =3 46 = DOUT?
DINe =4 45 = DOUT6
Lead Temperature (soldering, 10 sec) 260°C DIN5 =5 44 = DOUT5
DIN4 =6 43 = DOUT4
DIN3 =37 42 = DOUT3
vDD =8 41 = vDD
GND =49 40 = GND
ORDERING INFORM ATION DINz = 10 39 = DOUT2
DINt = 1 38 = DOUT1
DINo = 12 37 = DoUTo
Part Number Package Temperature POLKIN = 13 36 =1 FLAG_MAP
GS9021-CFU 64 pin LQFP Tray | 0°Cto 70°C g b fof i
GS9021-CTU 64 pin LQFP Tape 0°C to 70°C e DV ol &
gooooonoooooroom
1e8EEERBEE2AR Y
g53z3" 853
8
I
GS9021 DC ELECTRICAL CHARACTERISTICS
Vpp = 5.0V, T,=0-70°C unless otherwise shown.
PARAMETER SYMBOL| CONDITIONS MIN TYP MAX |UNITS | NOTEs | IS8T
Supply Voltage Voo 4.75 5.0 5.25 \
Supply Current Ipp 27 MHz - 85 - mA
Unloaded
TTL Compatible VIL max - - 0.8 \
CMOS Inputs ViH MmN 2.0 - - \
IlN V|N - VDD or GND - - 150 l.lA 1
- - 1 pA 2
CnN - 10 - pF
TTL Compatlble Vo|_ MAX at Ioyr - - 0.4 \
CMOS OUtp uts VOH MIN at IOUT 2.4 - - \
IOUT = 4 = mA
- - mA
NOTE : 1. The following inputs have internal pull-up or pull-down resistors.

Pull-up: RT
Pull-down: FLYWDIS, LSB_TOP, CRC_MODE, RESET, FLAG_MAP, HOSTIF_MODE and DIN[9:0]
All other inputs

3. The following outputs have 4 mA drivers (typical): S[1:0], FL[4:0], DOUT[9:0], H, V, F[2:0]
4. The following outputs have 2 mA drivers (typical): P[7:0]
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GS9021 AC ELECTRICAL CHARACTERISTICS

Vpp = 5.0V, Ty= 0-70°C unless otherwise shown.

PARAMETER SYMBOL| CONDITIONS MIN TYP MAX UNITS | NOTES TEST
LEVELS

Input Clock Frequency - - 54 MHz
Clock Pulse Width Low trwL 7.4 - - ns
Clock Pulse Width High trwH 7.4 - - ns
Input Setup Time ts 3 - - ns 1,2
Input Hold Time tH 3 - - ns 1,2
Output Delay Time top with 10 pF loading - - 15 ns 2
Output Hold Time ton with 10 pF loading 5 - - ns 2
Output Setup Time tos with 10 pF loading | T-top - - ns 2
Flag Port Disable Time trois with 25 pF loading - - 15 ns
Flag Port Enable Time tren with 25 pF loading - - 16 ns
[>C Clock Frequency fscL - - 400 kHz
Host Interface Setup Time | tyg 6 - - ns
Host Interface Hold Time| tyy 6 - - ns
Host Interface Output tHen with 25 pF loading - - 21 ns
Enable Time
Host Interface Output thois with 25 pF loading - - 10 ns
Disable Time
Reset Time Pulse Width | tgeser 100 - - ns
Device Latency taT 8 8 8 clks 3

NOTE :

2. See Figures 1 and 2.
3. Latency is defined as the number of clock cycles between the time when the data is latched into the device
and when the corresponding output data is clocked into the next device as shown in Figure 3.

GS9021 PIN DESCRIPTION

1. See section 1.2 for a list of signals synchronous and asynchronous to PCLKIN.

NAME PIN NO. TYPE DESCRIPTION
DIN[9:0] 1.7,10.12 | Parallel digital video data inputs.
PCLKIN 13 | Parallel clock input.
P[7:5] 14...16 110 In parallel port mode, these are bits 7:5 of the host interface address/data bus.
In 1°C mode, these pins must be set LOW.
SCL/P4 17 11O In parallel port mode, this is bit 4 of the host interface address/data bus.
In 12C mode, this is the serial clock input for the I°C port.
SDA/P3 18 110 In parallel port mode, this is bit 3 of the host interface address/data bus.
In I1°C mode, this is the serial data pin for the I2C port.
A[2:0]/P[2:0] 19..21 110 In parallel port mode, these are bits 2:0 of the host interface address/data bus.
In 1°C mode, these are input bits which define the I°C slave address for the device.
RW 22 Parallel port read/write control.
When HIGH, the parallel port is configured as an output (read mode)
When LOW, the parallel port is configured as an input (write mode).
In 1°C mode, this pin must be set HIGH.
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GS9021 PIN DESCRIPTION continued

NAME PIN NO. TYPE DESCRIPTION

AD 23 | Parallel port address/data bus control.

When HIGH, the parallel port is used for address input.
When LOW, the parallel port is used for data input or output.
In 2C mode, this pin must be set LOW.

cs 24 Parallel port chip select.
When CSis LOW and R'Wis HIGH, the GS9021 drives the address/data bus.
When CSis LOW and R'Wis LOW the user should drive the address/data bus.
When CSis HIGH, the address/data bus is in a high impedance state (Hi - Z).
In PC mode, this pin be must set HIGH.

HOSTIF_MODE 25 Host Interface mode select.
When HIGH, the host interface is configured for [’C mode
When LOW, the host interface is configured for parallel port mode.

§[1:0] 29, 28 11O Control bits which select whether FF, AP, or ANC EDH flags are active on the EDH
flag data port (FL[4:0]). In FLAG_MAP mode, the S[1:0] pins become outputs (see
device description).

FL[4:0] 34..30 11O EDH flag data port to allow access to the EDH flags.

F_RW 35 | Flag port read/write control.

When HIGH, FL[4:0] are configured as outputs allowing EDH flags to be read from
the device. When LOW, FL[4:0] are configured as inputs allowing EDH flags to be
overwritten into the outgoing EDH packet. In FLAG_MAP mode this pin must be set
HIGH.

FLAG_MAP 36 FLAG_MAP mode enable.

When HIGH, FLAG_MAP mode is enabled. When LOW, FLAG_MAP mode is disabled.

DOUT[9:0] 48.42, 39..37 O Parallel digital video data outputs.

\ 49 O Vertical sync indication.

H 50 O Horizontal sync indication.

F[2:0] 53..51 O Field indication. F2 is the MSB.

RESET 54 | Reset. When LOW, the internal control circuitry is reset.

RT 55 | Receive/Transmit mode select.

When HIGH, the device operates in receive mode.
When LOW, the device operates in transmit mode.

CRC_MODE 58 CRC_MODE enable.

When HIGH, CRC_MODE is enabled. When LOW CRC_MODE is disabled.

VBLANKS/L 59 Vertical blanking interval control. _

For NTSC signals, when VBLANKS/L is set LOW the 19 line blanking interval is
selected and when set HIGH the 9 line blanking interval is selected. For PAL D2
signals, when VBLANKS/L is set LOW the 17 line blanking interval is selected and
when set HIGH the 7 line blanking interval is selected. For PAL component signals
VBLANKS/L should be set LOW.

BYPASS_EDH 60 Bypass EDH control.

When HIGH, the device allows the EDH packet to pass through unaltered.

LSB_TOP 61 Data output LSB position control.

When HIGH, the video data output bus is reversed placing the LSB at pin 48.

BLANK_EN 62 Blanking enable.

When LOW output, blanking is enabled.

FLYWDIS 63 Flywheel disable. When HIGH, the internal flywheel is disabled.
When LOW, the internal flywheel is enabled.

CLIP_TRS 64 Clip and TRS correction control.

When HIGH, the TRS Blanking, ITU-R-601 clipping and TRS insertion features are
enabled.

VvDD 8, 26, 41,57 Power supply (nominally +5V).

GND 9,27 Ground.

40, 56
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DETAILED DEVICE DESCRIPTION
The GS9021 EDH coprocessor consists of five major blocks:

1. Data Input/Output Block (with automatic standard detect)
2. Flywheel Block
3. EDH Block
4. Data Processing Block
5. Host Interface (HOSTIF) Block
The following convention is used to differentiate device
pins from HOST interface table bits.

PIN LOGIC OPR HOSTIF
XX YY

LOGIC OPR (logic operator) gives the combinational
relationship (if one exists), between pins which also have a
corresponding HOSTbit. This operator governs the signalthe
GS89021 receives. The following is the list of possible logic

operators and their meaning.

LOGIC OPR MEANING
AND XX AND YY
OR XX OR YY
> XX takes precedence over YY
< YY takes precedence over XX

1. DATA INPUT/OUTPUT BLOCK

1.1 PARALLEL DIGITAL VIDEO DATA INPUTS

table shows which pins are synchronous with PCLKIN and
which are not. Timing for synchronous I/O is found in Figures
1 and 2.

SYNCHRONOUS ASYNCHRONOUS

DIN[9:0] P[7:5]

FL[4:0] SCL/P4

S[1:0] SDA/P3

DOUT[9:0] A[2:0]/P[2:0]

F[2:0] RW

v A/D

H Ccs

BLANK_EN HOSTIF_MODE

F RW FLAG_MAP
RESET
RIT
CRC_MODE
VBLANKS/C
BYPASS EDH
LSB_TOP
FLYWDIS
CLIP_TRS

1.3 PARALLEL DIGITAL VIDEO DATA OUTPUTS

PIN

LOGIC OPR

HOST BIT

DOUT[9:0]
LSB TOP

PIN LOGIC OPR HOST BIT

DIN[9:0]

Parallel digital video data is supplied to the GS9021 chip via
the DIN[9:0] input pins. The datais clocked into the GS9021
by the rising edge of PCLKIN.

Eight input signal standards are supported: Composite,
4:2:2 Component with 13.5 MHz Y sampling, 4:2:2 16 x 9
wide screenwith 18 MHz Y sampling, and 4:4:4:4 Component
Single Link with 13.5 MHz Y sampling, all in both NTSC and
PAL formats (See Table 1). Both 8 and 10 bit inputs are
supported. However, when using 8 bit data, the 2 LSBs of the
input must be tied to GND.

1.2 PARALLEL CLOCK INPUTS

The output of the device is 10-bit digital video data and is
present on the DOUT[9:0] output pins. The latency through
the device is 8 clock cycles and is illustrated in Figure 3.

The default position of the LSB is DOUTO. Asserting the
LSB_TOP pin HIGH on the GS9021 reverses the order of the
output bits, placing the LSB at DOUT9 and simplifying board
layout in some applications. Figure 11 shows a simple
application circuitillustrating the connections to the GS9032.

1.4 AUTOMATIC STANDARD DETECTION

PIN LOGIC OPR HOST BIT

STD_SEL
STD[3:0]
S

PIN LOGIC OPR HOST BIT

PCLKIN

The PCLKIN pin is the input used to clock the video data into
the GS9021, and serves as the reference to which all
synchronous inputs and outputs are timed. The following

The device automatically detects the incoming video standard.
The detected standard is encoded on the STD[3:0] bits of the
HOSTIF read table as shown in tables 1 and 3.
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Table 1
Standard Name STD[3:0]
NTSC 4:2:2 Component 0000
with 13.5 MHz Y sampling
NTSC Composite 0001
NTSC 4:2:2 16x9 Widescreen 0010
with 18 MHz Y sampling
NTSC 4:4:4:4 Single Link 0011
with 13.5 MHz Y sampling
PAL 4:2:2 Component 0100
with 13.5 MHz Y sampling
PAL Composite 0101
PAL 4:2:2 16x9 Widescreen 0110
with 18 MHz Y sampling
PAL 4:4:4:4 Single Link 0111
with 13.5 MHz Y sampling

Noise immunity is included to ensure that momentary signal
corruption does not affect the automatic standards detection
function. This built in noise immunity results in delayed
detection time during power up and when switching between
standards. Delays range from as little as eight lines when
switching between component standards to as much as four
frames when switching between PAL and NTSC composite
standards. If this delay is intolerable, the user can manually
set the standard through the HOSTIF write table. To set the
standard manually, the STD_SEL bit must be set HIGH and
the S bit and STD[3:0] bits set accordingly. The default
power-on standard is NTSC 4:2:2 component (13.5MHz Y
sampling).

The Sbit, used for single link data standards only, is encoded
inthe TRSID word and indicatesifthe datais in RGB or YCrCpg
formatas per SMPTERP174. In automatic standard detection
mode, the Sbit can be read from the HOSTIF read table. In
manual mode, the Sbitmustbe setinthe HOSTIF write table.

2. FLYWHEEL BLOCK

2.1 FVH FLYWHEEL

Noise insensitivity is accomplished by re-synchronizing the
flywheel to the data stream only if it is not aligned for long
periods of time. For component signals, four mismatches
between the EAV signal in the incoming and flywheel
generated signals over a window of eight lines will trigger the
flywheel to begin re-synchronization.

For composite signals, re-synchronization is triggered by
mismatches inthe TRS encoded line numbers or field bits for
seven consecutive lines.

The flywheel can be disabled by asserting the FLYWDIS
control signal HIGH. Disabling the flywheel will remove the
effective noise immunity. In this mode, FVH values will be
decoded directly from the incoming data stream rather than
being decoded from the flywheel. Note that when the
flywheel is disabled, TRS_BLANK and TRS_ INSERT will not
function correctly if enabled. Therefore, if the flywheel is
disabled, then so should TRS_BLANK and TRS_INSERT.
FLYWDIS is available as an input pin and as a bit in the
HOSTIF write table.

The SWITCHFLYW control signal is used in applications
where the data inputtothe GS9021 is switched between two
synchronous signals. In this case, the two signals may be
slightly misaligned and would normally require the flywheel
to completely re-synchronize. In this scenario, the re-
synchronization time would be undesirable. Asserting the
SWITCHFLYW bit of the HOSTIF write table HIGH allows the
flywheel to re-synchronize to the new incoming signal at the
end of the switching line. For this functionality to operate
properly, the two signals must both be in the active picture
portion of the switching line at the time of the switch.

2.2 ACCURATE FVH TIMING SIGNALS

PIN LOGIC OPR HOST BIT
F2:0] F[2:0]

Y

H

VBLANKS/L AND VBLANKS/L

PIN LOGIC OPR HOST BIT
FLYWDIS OR FLYWDIS
SWITCHFLYW

The flywheel's primary function is to provide accurate field,
vertical, and horizontal output signals in the presence of noisy
or error prone input data. Flywheel synchronization is based
on the TRS words in the incoming data stream. The FVH
flywheel synchronizes tothe incoming datastreamin less than
two fields once the incoming standard has been detected.
Once synchronized, the TRS words in the incoming data
stream and those generated by the flywheel are constantly
compared to ensure that the flywheel remains synchronized.

521 - 65- 03

The F[2:0] signals indicate the current field of the video data.
Three F bits are necessary to accommodate the composite
PAL standard which has 8 fields. For component standards
only FO is used to represent F= O or F= 1. The F[2:0] bits are
available on dedicated output pins and via the HOSTIF read
table. Figure 4a and 4b illustrate the position of the F[2:0]
transition within a line for component and composite signals,
respectively. The lines on which the transitions occur conform
to the SMPTE standards.

For component signals, the horizontal (H) signal is HIGH
during the horizontal blanking region of the output signal, from
EAV to SAV inclusive. For composite signals, the H signal
remains HIGH only for the 3FF, 000, 000, 000, and TRSID



words. Figure 4a and 4b illustrate the H output signal timing
for component and composite signals, respectively.

The vertical (V) signal timing is dependent on the incoming
video standard and the VBLANKS/L control signal. The
VBLANKS/L signal is available as an input pin and via the
HOSTIF write table and should be setto indicate the formofthe
incoming data stream. This allows the flywheel to correctly
structure the Vbit for flywheel synchronization, TRS insertion,
and TRS error indication.

For componentbased standards, the transition of the Voutput
signal within a line is shown in Figure 4a. The line on which the
Voutput signal transitions from HIGH to LOW is summatrized
in the table below.

The lines on whichthe LOWto HIGH transition occurs conform
to the SMPTE standards.

If a mismatch occurs, the TRS_ERR signal is immediately set
HIGH and maintained HIGH until a correct TRS occurs. The
types of TRS errors detected are:

TRS missing

TRS in wrong location

TRSIDis differentfromthe one generated by the flywheel

The TRS_ERR signal is available via the HOSTIF read table.
TRS_ERRSsignalshould only be considered valid if the flywheel
is enabled.

3. EDH PROCESSING BLOCK

This section describes the GS9021’'s EDH features and
functionality.

3.1 RECEIVE and TRANSMIT MODES

PIN LOGIC OPR HOST BIT

RT

Standard VBLANKS/L =1 VBLANKS/L =0
NTSC 4:2:2 Component (13.5 MHz Y sampling) 9/272 19/282
NTSC 4:2:2 16x9 Widescreen (18 MHz Y sampling) 9/272 19/282
NTSC 4:4:4:4 Single Link (13.5 MHz Y sampling) 9/272 19/282
PAL 4:2:2 Component (13.5 MHz Y sampling) 22/335 22/335
PAL 4:2:2 16x9 Widescreen (18 MHz Y sampling) 22/335 22/335
PAL 4:4:4:4 Single Link (13.5 MHz Y sampling) 22/335 22/335

Forcomposite based standards, the Voutput signalis asserted
HIGH as described in the table below:

AND
from Line 310/Sample 948 to

Line 317/Sample 947 inclusive

VBLANKS/L = 1 VBLANKS/L =0
NTSC from Line 525/Sample 768 to from Line 525/Sample 768 to
Composite  Line 9/Sample 767 inclusive Line 19/Sample 767 inclusive
AND AND
from Line 263/Sample 313 to from Line 263/Sample 313 fo
Line 272/Sample 767 inclusive Line 282/Sample 767 inclusive
VBLANKS/L =1 VBLANKS/L =0
PAL from Line 623/Sample 382 to from Line 623/Sample 382 to
Composite  Line 5/Sample 947 inclusive Line 15/Sample 947 inclusive

AND
from Line 310/Sample 948 to

Line 327/Sample 947 inclusive

In normal operation, the GS9021 is configured for one of two
modes, Receive (R/T = HIGH) or Transmit (R/'T= LOW) mode.

Transmit mode is appropriate for equipment which accepts
video that has no EDH packets or source equipment which
must generate a video stream with EDH. Receive mode is
appropriate for equipment where the input data already
contains EDH information. When the GS9021 is configured in
receive mode, the device expects to find an EDH packetinthe
incoming data stream. The encoded CRC values in the in-
coming data stream are compared with the calculated CRC
values as discussed in more detail below. Error flags are set
based on the results of these comparisons. If no EDH packet
is present, a new EDH packet is inserted (as intransmit mode)
butthe UESflags are setto 1. Intransmitmode, no comparison
is performed but a new EDH packet is inserted with the
calculated CRC values. All flags are set to 0, unless set
otherwise bythe HOSTIF or flag port. See Table 4forthe effect
of the different settings of R/T and CRC_MODE. Receive or
Transmit mode is set via the R/T control pin.

3.2 ERROR FLAGS

PIN LOGIC OPR HOST BIT

2.3 TRS ERRORS

PIN

LOGIC OPR

HOST BIT

TRS_ERR

INCOMING ERROR FLAGS
OUTGOING ERROR FLAGS
STICKY IN

STICKY OUT

OVERWRITE VALUES
OVERWRITE CONTROL
RO_CTRL

RESERVED WORDS (INCOMING)
RESERVED WORDS (OUTGOING)

All 15 EDH error flags canbe read fromthe HOSTIF read table.

The flywheel is also used to indicate TRS errors. These errors
are detected by comparing the TRS in the incoming data
stream with the expected TRS based on the internal flywheel.

The INCOMING ERROR FLAGS representthe EDH error flags
presentinthe incoming EDH packet. The OUTGOING ERROR
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FLAGS representthe EDH error flags presentin the outgoing
EDH packet (after modification by the GS9021).

The INCOMING and OUTGOING ERROR FLAGS, the
incoming Validity bits (FFV and APV), and the EDH_CHKSM
bitcanbe made "sticky". Sticky error flags thatdetectan error
for afield remain asserted until a HOSTIF read is performed
on those error flags. Sticky mode allows the user to perform
HOSTIF reads on the error flags to detect if any errors have
occurred sincethe lastread, and are particularly useful when
a read cannot be performed after every field. When STICKY
IN is asserted HIGH, the incoming flags and validity bits are
in sticky mode. When STICKY OUT is asserted HIGH, the
outgoing flags and the EDH_CHKSM bit are in sticky mode.
STICKY IN and STICKY OUT are available inthe HOSTIF write
table. The ERRORFLAGS and the EDH_CHKSM bitare sticky
HIGH. Thatis, once they are setHIGH, they remain HIGH until
a read operation. The validity bits are sticky LOW. That is,
once they are set LOW, they remain LOW until a read
operation.

In some applications, the user may wish to insert user defined
EDH error flags into the outgoing EDH packet. The desired
outgoing errorflags are written into the OVERWRITE VALUES
words of the HOSTIF write table and are placed in the
outgoing EDH packet when the corresponding OVERWRITE
CONTROL bit is asserted HIGH. See Table 2 for Host
Interface WRITE table.

The GS9021 also allows the user to overwrite the 7 reserved
words of the OUTGOING EDH packet. When RO_CTRL
(Reserved Word Overwrite Control) is asserted HIGH, the
GS9021 overwrites the reserved words in the OUTGOING
EDH packet with those specified in the HOSTIF write table. If
RO_CTRL is LOW, the GS9021 does not alter the reserved
words. RO_CTRL is a control bit in the HOSTIF write table.
The reserved words of the INCOMING EDH packet are also
available via the HOSTIF read table.

3.3 CRC CALCULATION AND UPDATING

PIN LOGIC OPR HOST BIT

stream. As a result, the CRC values in the outgoing data
stream correctly reflect the contents of the outgoing data
stream.

The INCOMING FF and AP CRC values for the Full Field (FF)
and Active Picture (AP) regions canbe read from the HOSTIF
read table. Similarly, the OUTGOING (calculated) FFand AP
CRC values for the Full Field and Active Picture regions can
be read from the HOSTIF read table.

3.4 VALIDITY BIT

PIN LOGIC OPR HOST BIT

FFV
APV

The VALIDITY (V) bits (as per SMPTE 165) present in the
incoming EDH packet are used to indicate whetherthe CRC
values are valid or invalid. Ifthe V bitis HIGH, the CRC value
is considered valid. In this case, the incoming CRC value is
compared with the calculated CRC value to identify errors. If
the V bit is LOW, the incoming CRC is invalid and a CRC
comparison is not performed. If the device receives an EDH
packet with the V bit set LOW it behaves as follows:

1. EDH = 0 (Not asserted for an invalid CRC)
2. EDA = EDAIin "OR" EDHin (EDA calculated as usual)
3. A new calculated CRC value replaces the invalid one
in the output EDH packet
4. The V bit will be set HIGH in the output EDH packet
5. Depending on whether one or both of FFV or APV is
low, the Unknown Error Status (UES) flag correspond-
ing to either FFor AP or both, is set HIGH in the output
data. (No CRC check could be performed, sothe data
may or may not contain errors).
The incoming V bits for the Full Field and Active Picture
regions are available in the HOSTIF read table as FFV and
APV, respectively. Outgoing fullfield (FFV)and active picture
(APV) validity bits are set HIGH unless explicitly over-written
through the HOSTIF write table or the flag port.

3.5 ANCILLARY CHECKSUM VERIFICATION

INCOMING FF CRC
OUTGOING FF CRC
INCOMING AP CRC

PIN LOGIC OPR HOST BIT

OUTGOING AP CRC

ANC_CHKSM
EDH_CHKSM

Since the device has the potential of modifying the full-field
and active picture data with features like ITU-R-601 clipping
and TRSinsertion, the full field and active picture CRC values
must be calculated for both the incoming and outgoing data
streams. The calculated CRC values based on the incoming
data stream are used for comparison with the embedded
CRC values. However, the calculated CRC values based on
the outgoing data stream are the ones inserted into the data
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For each received ANC packet in the incoming data, the
device compares the calculated checksum value to the
embedded checksum for that ANC packet. Ifthe checksum
values do not match for any ANC packets within a field, an
error is reported via the ancillary EDH flag in the EDH packet.
In addition, if the ANC_CHKSM bit of the HOSTIF write table
is asserted HIGH, the ancillary checksum correction block is
enabled and the checksum in the ANC packet is replaced



withthe calculated one. This updateis required to preventthe
ANC data error from being flagged at every downstream
EDH chip.

If a checksum error is detected in the EDH packet itself, an
additional separate error flag, EDH_CHKSM is set HIGH in
the HOSTIF read table.

3.6 UES ERROR FLAG UPDATING

In receive mode, a UES flag is set HIGH in the outgoing
EDH packet if the corresponding UES flag was HIGH in the
incoming packet or if the corresponding V bit was LOW.
(For example, if the incoming Active Picture V bit is LOW,
the outgoing Active Picture UES bit will be HIGH). If there
is no EDH packetin the incoming data, all three UES flags
(ANC, AP, FF) are set HIGH.

3.7 NO EDH

PIN LOGIC OPR HOST BIT

NO_EDH

Some input data streams may lack the EDH packet. In such
cases, the NO_EDH bit in the HOSTIF read table is asserted
HIGH. If only a few fields lack the EDH packet, the NO_EDH
bit will be asserted only for those fields.

In determining if the input data stream contains an EDH
packet, the GS9021 looks for two things. First, the presence
of an ANC packet with the header 000 3FF 3FF 1F4 and
second, that the ANC header is in the right spot for the video
standard detected. The NO_EDH signal is a logical NAND of
thesetwocases. If eitheroneisfalse, the NO_EDH flag is set.

3.8 ERRORED FIELD COUNTER

PIN | LOGIC OPR HOST BIT
ERRORED FIELD COUNTER

CLR[1:0]

ERROR SENSITIVITY BITS

The device has a 24 bit ERRORED FIELD COUNTER. The
counter increments by one on the occurrence of one or more
error flags in an OUTGOING EDH packet. The error flags that
canincrementthe counterare user-selectable throughthe 16
ERROR SENSITIVITY bits in the HOSTIF write table.

The error flag SENSITIVITY bits are active LOW, so that If a
particular sensitivity bit is set LOW, the counter is sensitive to
errors of that type in the OUTGOING EDH packet. The
EDH_CHKSM SENSITIVITY bit is active HIGH.

There are four methods of counter operation. The mode is set
through 2 bits in the HOSTIF write table, denoted CLR1 and
CLRo.

CLR1 CLRoO Mode of Operation
0 0 Normal
0 1 Reset Counter to Zero
1 0 Auto Reset
1 1 Hold Counter at Zero

In "Normal" mode the counter operates as previously dis-
cussed, such thatthe counter increments on detection of any
error for which the sensitivity flags are set HIGH. If “Reset
Counterto Zero” modeis selected, the counterisresetto zero
and begins counting again. The mode of operation will
immediately return to 00 (normal mode) once the counter
resets. In "Auto Reset" mode, the counter behaves in the
normal fashion, except that it resets to zero every time a
HOSTIF read of the lowest 8 bits of the error counter (address
17) is performed. This functionality allows the chip to count
the number of errors since the last read. The “Hold Counter
at Zero” mode freezes the counter at zero until it is moved into
one of the other modes.

3.9 FLAG PORT

PIN LOGIC OPR HOST BIT
F RW

S[1:0]

FL[4:0] > OVERWRITE VALUES

In addition to the HOSTIF tables, the EDH error flags can also
be read and written via the synchronous flag port. The five
flag port pins, FL[4:0], allow access to all 15 error flags. The
select pins S[1:0] control which flags are read/written as
outlined below. If the flag port is not going to be used, it is
bestto set F_RW HIGH, leave FL[4:0] unconnected and set
S[1:0] to any value desired but not floating.

Write Mode

Whenthe F_R/W pin is LOW, the flag port is in write mod e and
the FL[4:0] pins are configured as inputs. After writing to the
flag port, the GS9021 inserts the written flags into the next
outgoing EDH packet. Note that external flag overwriting via
the flag port takes precedence over HOSTIF overwriting but
the flag port write only affects the next outgoing EDH packet.
Following this, if the flag port is not written to again, flag
operation is returned to normal EDH functionality (unless it is
being overwritten through the HOSTIF).
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The data present on the FL[4:0] output pins, as controlled by
the §[1:0] pins, is summarized below.

Write Mode, F_R/W =0

S[1:0] FL4 FL3 FL2 FLA FLO
00 FFUES FFIDA FFIDH FFEDA  FFEDH
01 AP UES APIDA  APIDH AP EDA AP EDH
10 ANCUES ANCIDA ANCIDH ANCEDA ANC EDH

11 INJOUT APV FFV 0 0

In addition to overwriting the 15 error flags, the outgoing
validity bits for the active picture (APV) and full field (FFV) can
be overwritten via the flag port.

The IN/OUT bit has no effect on writes to the error flags.
IN/OUT is a control bit used to determine if the flags read from
the flag port during flag port read cycles represent incoming
or outgoing EDH flags. If this bit is set HIGH, all subsequent
reads are fromthe incoming EDH packet. If this bit is set LOW,
then all subsequent reads are from the updated outgoing
packet. When the IN/OUT bit is written to, the value remains
latched until it is reprogrammed. The IN/OUT bit is set LOW
upon reset of the chip.

Read Mode

When the F_R/Wpin is HIGH, the flag portis in read mode and
the FL[4:0] pins are configured as outputs. The data present
on the FL[4:0] output pins, as controlled by the 8[1:0] pins, is
summarized below.

Read Mode, F_R/W = 1

S[1:0] FL4 FL3 FL2 FLA FLO

00 FFUES FFIDA FFIDH FFEDA  FFEDH
01 AP UES APIDA APIDH APEDA APEDH
10 ANCUES ANCIDA ANCIDH ANCEDA ANC EDH

11 EDH_CHKSM APV FFV S

Note that the 15 error flags can be read from the incoming or
outgoing EDH packet (see IN/OUT control bit above). However,
the EDH_CHKSM flag available on pin FL4 when S[1:0] = 11
is only valid if IN/OUT is LOW. Also, the APV and FFV bits
available on pins FL[3:2] when S[1:0] = 11 are only valid when
IN/OUT is HIGH (that is, the validity bits are always read from
the incoming EDH packet). The Sbit is available regardless of
the state of the IN/OUT bit.

Flag Port READ/WRITE Timing

Figure 5a shows a FLAG PORT write cycle followed by a FLAG
PORT read cycle and illustrates the read/write timing
requirements.

A write cycle is initiated by changing the F RW signal from
HIGH to LOW.
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The first time the device samples the F RWLOW (atty) itis
instructed to stop driving the FL[4:0] pins. On each
subsequent rising clock edge (and F RW LOW) the device
latches in the data present on S[1:0] and FL[4:0] (atty, t5, t3
and t4). In this example, the §[1:0] pins begin at "00"and are
incremented each clock cycle to update all the error flags,
validity bits, and the IN/OUT control bit. Note that if a write
cycle is performed to update, say the FF error flags (S[1:0]
= 00), only the FF flags are updated, and the others are
unaffected.

A delay time, tgps, is necessary to change the FL[4:0] pins
from output mode to input mode as defined in the AC timing
table (See Fig.5b). The external controller can begin to drive
the FL[4:0] bus after this delay time. A simple way to allow for
this is to wait one clock cycle before starting to drive the
FL[4:0] port and thus prevent bus contention (but set the
S[1:0] inputs when F_R/W goes LOW so the flags are not
unintentionally affected).

At t5, the F_R/VV pin is sampled HIGH, indicating a read
operation. Also at this time, the device reads in the
information on the S[1:0] pins. Upon sampling a read
operation, the device will begin driving the FLAG PORT
after a delay, tren, (see Fig. 5¢), with invalid data. The
requested information is output on the FL[4:0] pins on the
subsequent clock, tg, plus an output delay time, (see AC
timing table and Fig. 2). Thatis, there isaoneclocklatency
between sampling of the S[1:0] pins and when the
corresponding output information is presented on the
FL[4:0] pins. In this example, the S[1:0] pins begin at "00"
and are incremented each clock cycle to read all the error
flags, EDH_CHKSM, validity, and S bits.

The FLAG PORT is synchronous to the clock pin (PCLKIN)
and hence adequate setup and hold times mustbe provided
as indicated inthe AC timing information and Fig. 1. FLAG
PORT read/write cycles, relative to the data stream,
should take place as outlined in section 5.3 (HOST
INTERFACE READ/WRITE TIMING)

3.10 CRC_MODE AND FLAG_MAP MODE

PIN LOGIC OPR HOST BIT
CRC_MODE
FLAG_MAP OR FLAG_MAP

A common configuration is to have an input EDH chip that
checks for errors at the input of a piece of equipment,
followed by a processing block that manipulates the data,
followed by anoutput EDH chip that updates the CRC values
in the EDH packet before the data exits the equipment.
Because the processing block changes the data values, the
CRC values in the EDH packet no longer represent the data
stream. The output EDH chip updates the CRC values to
correctly reflect the newly modified data. To prevent the
output EDH chip from indicating erroneous CRC errors on
each field, the GS9021 has two special modes of operation,
CRC_MODE and FLAG_MAP MODE.



CRC_MODE

In CRC_MODE, the CRC values in the EDH packet are
updated by the chip but the error flags are preserved and
unaltered, unless they are overwritten via the HOSTIF or the
FLAG PORT. This mode should be used by the output EDH
chip to prevent the newly processed data from creating
misleading EDH errors due to CRC mismatches. The
CRC_MODE pin takes precedence over the R/Tpin in the
GS9021 with respect to the handling of the EDH flags. Thus
when CRC_MODEisHIGH, noflags are setor altered (unless
overwritten by the flags or HOSTIF port) regardless of the
state of the R/T pin. See Table 4 for the effect of the different
settings of R/T and CRC_MODE. The device is placed in
CRC_MODE by asserting the CRC_MODE pin HIGH.

CRC_MODE is applicable when the processing circuitry
does not corrupt the EDH packet, as illustrated in Figure 6a.
In this configuration, the input EDH chip operates in normal
mode while the output EDH chip is in CRC_MODE. In this
scenario, the input IC receives the EDH packet and does
normal EDH processing. The output IC updates the EDH
packet with new CRC values but passes the EDH flags
through unaltered. Because of this, erroneous EDH flag
handling by the second GS9021 is not performed.

FLAG_MAP Mode

In FLAG_MAP mode, the FLAG PORT is used to read EDH
flags from the GS9021 and write them to another EDH chip.
Toenable FLAG_MAP mode, the FLAG_MAP mode pin and
the F_R/Wpin mustbe asserted HIGH (set F_R/W at leastone
cycle ahead of FLAG_MAP). Afteradelay oft,, the FL[4:0]
and 8[1:0] pins of the FLAG PORT become outputs and can
be connected to the chip which you wish the GS9021 to write
the FLAG data to. In this mode the GS9021 automatically
increments the value of S[1:0] and subsequently displays
the appropriate flags on the FL[4:0] port, synchronous to the
rising edge of PCLKOUT. This is illustrated in Figure 5d.

Figure 5d displays three properties of the FLAG PORT in
FLAG_MAP mode.

First, each data is present on the FLAG PORT for two clock
cyclesto eliminate any setup time violations that might occur
due to clock data skew between chips placed far apart.
However, the designer must still ensure that the hold time is
satisfied. Second, the S[1:0] pins never cycle to the value of
"11"in FLAG_MAP mode since the values contained in the
FL[4:0] register when §[1:0] ="11" are not considered EDH
flags. Also, the chip cycles S[1:0] in the sequence "01", "00",
"10"since this is the order in which the flags are stored and
subsequently decoded from the EDH packet. Finally the
S[1:0] pins only change value after receiptof an EDH packet
and are thus static between packets. During this inter-
packet time, the S[1:0] pins display a value of "01" and the
FL[4:0] pins display the ANC EDH flags from the preceding
EDH packet.

For reliable data output on the FLAG PORT, switching the
FLAG_MAP pin when an EDH packet is exiting the device is
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not advised. Also, if the EDH core is bypassed by asserting
the BYPASS_EDH pin HIGH, the flag port will always display
zeros. This is because the incoming flags (which will be
decoded and written to the HOSTIF table) will not be up-
dated toreflectthe condition of the inputdata, and as aresult
no outgoing flags will be generated (the FLAG PORT only
displays the outgoing EDH flags).

FLAG_MAP mode can be used to write EDH flags to any
chip, the most common use being applicable when the
processing circuitry following the EDH chip corrupts the
EDH packet. Inthis case, the FLAG_MAP mode canbe used
to route the EDH flags from an input EDH chip around the
processing core and write them to an output EDH chip. In
this configuration, the input IC is in FLAG_MAP mode. It
receives the EDH packet, does normal EDH processing and
transfers the new EDH flags to the output IC. The output IC,
which is not in FLAG_MAP mode but is in write mode
(FLAG_MAP and F_R/W stay LOW) receives these flags as
they are written to it by the EDH chip. The output EDH chip
then updates the EDH packet with the new CRC values and
inserts the preserved EDH flags that have been transferred
from the input IC. A diagram of this can be found in Figure
6b.

Because the flags are output as soon as they are decoded,
the maximum processing latency supported between the
two EDH chips is the number of clock cycles in the shortest
field of the standard minus 15 clock cycles.

For example, D1 has one field of 262 x 1716 = 449592
clock cycles, and one field of 263 x 1716 = 451308 clock
cycles. Thus the maximum latency for D1 is 449592 - 15
= 449577 clock cycles.

Any additional latency requires that the flags be delayed
beforethey canbe piped tothe output chip. Since writing to
the flag port takes precedence over the HOSTIF writing, if
any of the flags need to be forced at the output EDH chip,
externallogic inthe routing path mustbe added. Alternately,
the HOSTIF of the EDH chip can be used to perform any
additional flag masking.

3.11 BYPASS EDH PROCESSING

PIN LOGIC OPR HOST BIT

BYPASS_EDH OR BYPASS EDH

EDH processing can be bypassed by asserting the
BYPASS_EDH pin or HOSTIF write table bit HIGH. When
bypassed, EDH packets pass through the chip unaltered.
Overwriting information in the EDH packet via the HOSTIF
write table or the FLAG PORT has no effect. Data processing
in the chip (as described below) can still occur even if
BYPASS_EDH is asserted. In this case, valid incoming error
flags can be read via the I°C or parallel port interface.
However, reading outgoing error flags via the host port or the
flag port returns values of 0.
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4. DATA PROCESSING BLOCK

The GS9021 contains advanced data processing features
thatcan simplify systemdesign requirements. These include:

- TRS Blanking,
- ITU-R-601 Clipping
- Data Blanking,

- TRS Insertion, and

after data blanking so if all these features are being used, the
output data stream continues to have TRS words and EDH
packets present, even if the BLANK_EN is constantly held
LOW.

The outgoing EDH packet will contain the correct CRC values
forthe blanked fields since the CRC values are calculated and
inserted just prior to the data exiting the device.

The blanking values in hexi-decimal notation for each standard
are as follows:

- ANC Header updating NTSC/PAL 4:2:2 200 040 200 040 (CB:Y:CR:Y)
It is important to note that these processing functions occur NTSC 4fsc 0F0
in the GS9021 in the order listed above.
PAL 4fsc 100
4.1 TRS BLANKING
NTSC/PAL 4:4:4:4 040 040 040 040 (B:G:R:A)
PIN LOGIC OPR HOST BIT 200 040 200 040 (CB:Y:CR:A)
TRS_BLANK Note that normally the device must first detect the incoming

When asserted HIGH, TRS_BLANK (HOSTIF write table)
will blank out any incorrectly positioned TRS words with
respect to the flywheel. The blanking values used will be
appropriate for the detected video standard as described
below in the Data Blanking section. When TRS_INSERT is
enabled and TRS_BLANK is not, there may be 4 TRSs per
line in the outgoing data stream during a standard switch.
Similarly, if TRS_BLANK is enabled and TRS_INSERT is
not, then there may be 0 TRS per line during a switch. In
most applications, these features should be either both
enabled or both disabled to maintain only two TRSs per
line. TRS blanking will function incorrectly if the flywheel is
disabled. Thus if the flywheel is disabled the TRS_BLANK
function should be disabled as well.

4.2 ITU-R-601 CLIPPING

PIN LOGIC OPR HOST BIT

601 _CLIP

This feature operates on the active picture portion (as
defined in RP165) of the data stream only. When the
601_CLIP bit of the HOSTIF write table is asserted HIGH,
the device remaps all reserved data words in the active
picture to values compliant with ITU-R-601. That is, 000-
003 is clipped to 004 and 3FC,-3FF,, is clipped to 3FB,..

4.3 DATA BLANKING

PIN

LOGIC OPR

HOST BIT

BLANK_EN

AND

BLANK_EN

Asserting the BLANK_EN pin or the corresponding HOSTIF
write table bit LOW causesthe corresponding inputdatatobe
forced to blanking levels. This is a dynamic control allowing
the user to individually select which data words are to be
blanked as shown in Figure 7. TRS and EDH insertion occurs
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standard inorderforthe properblanking valuesto be inserted.
However, by setting BLANK_EN low, CLIP_TRS high and
forcing the standard in the HOST write table, the GS9021 can
be used to generate ablank, TRSformatted video stream (with
or without EDH), just by supplying a clock to the device. The
frequency of the clock being supplied should be less than or
equal to the standard selected. The outgoing stream will just
be a frequency scaled version of that standard.

4.4 TRS INSERTION

PIN LOGIC OPR HOST BIT

TRS_INSERT

TRSwords, based onthe internal flywheel, can be inserted
into the outgoing data stream by asserting HIGH the
TRS_INSERT bit of the HOSTIF write table. Note that for
proper TRS insertion, the incoming standard must be
detected and the flywheel synchronized. Thatis, the GS9021
does NOT provide proper TRS insertion for unformatted
video data (video without TRS words).

In the case where the input signal disappears, TRSs will
continue to be inserted based on the last detected stand-
ard. Further, ifa TRSis already in the correct location, it will
be overwritten which may have the effect of correcting the
TRSID word.

TRS insertion will function incorrectly if the flywheel is
disabled. Thus if the flywheel is disabled the TRS_INSERT
function should be disabled as well.

4.5 CLIPPING AND TRS BLANKING/INSERTION

PIN LOGIC OPR HOST BIT

CLIP_TRS OR 601_CLIP
OR TRS_BLANK
OR TRS_INSERT




Asserting the CLIP_TRS pin HIGH turns on three features
described previously:

- ITU-R-601 Clipping,
- TRS Blanking, and
- TRS Insertion

These three functions can also be turned on individually
through the HOSTIF as described above. THE CLIP_TRS
pin is logically ORed with each of the three bits from the
HOSTIF table. As a result, as long as the CLIP_TRS pin is
asserted, these functions cannot be turned off via the
HOSTIF.

4.6 ANCILLARY HEADER

PIN LOGIC OPR HOST BIT

ANC_HEADER

Updating ofthe ANC headers can occurtofacilitate 8-bitto 10-
bit conversion. If the ANC_HEADER bit of the HOSTIF write
table is set HIGH, all 3FC-3FF data values corresponding to
component ANC headers are remapped to 3FF in the output
data stream. For example, if 8 bit data is input to the device,
the ANC header of 00, FF,FFwill appear as 000, 3FC, 3FC and
will be remapped to 000, 3FF, 3FF by the GS9021.

5. HOST INTERFACE TABLES

PIN LOGIC OPR HOST BIT

HOSTIF_MODE

The HOST INTERFACE TABLES (HOSTIF) refer to memory
locations within the GS9021 which store functional information
about the device. There are two tables, a write table and read
table.

The write table is organized into 15 word locations (each 8 bits
wide) as shown in Table 2 and is used to set various
configuration/flag bits. The read table is organized into 23
word locations (each 8 bits wide) as shown in Table 3 and is
used to read status information from the device.

The HOSTIFtables canbeaccessed viaan I°C (Inter-Integrated
Circuit) serial interface or an 8-bit parallel interface. The
HOSTIF_MODE pin selects which interface is used. If the
HOSTIF_MODE pin is HIGH, the HOSTIF operates in IZC
mode. Ifthe HOSTIF_MODEpin is LOW, the HOSTIF operates
in parallel mode.

Note that many bits stored in the tables are also available as
device pins. Bits in the write table that have a default value of
0, are logically ORed with the corresponding pin. Write table
control bits VBLANKS/L and BLANK_EN, which have adefault
value of 1, are logically ANDed with the corresponding pin.
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If the HOST interface is not going to be used, the best way
to set the related pins is as follows:

HOSTIF MODE = LOW

CS = HIGH

RW = HIGH

A/D = DON'T CARE (BUT NOT FLOATING)
P[7:0] = N/C

5.1 12C SERIAL INTERFACE

PIN
scL
SDA

A[2:0]

LOGIC OPR HOST BIT

The I2C interface consists of a bi-directional serial data pin
(SDA) and a serial clock input pin (SCL). In addition, 3
input pins, A[2:0] are provided to assign the chip one of
eight possible 12C addresses (0001AA A,).

During an I2C write operation, the first byte written to the
chip (after the device has been addressed) is interpreted
as the starting HOSTIF write table address for the commu-
nication. The next byte is interpreted as data to be written
to the specified address. The address then automatically
increments so that the following bytes are written to subse-
quent addresses.

When executing a read operation, a write must be per-
formed first to load the desired starting address. Afterthis,
bytes read from the chip will begin at this address and will
auto-increment. If the read operation is halted and com-
munication with the chip is later established for another
read, the chip will resume reading at the next HOSTIF
memory address.

Note that the HOST table address starts at 1. Writing to
address 0 will not cause any problems and reading from
address 0 will return all zeros.

In I°C_mode, P[7:5] and A/D must be set LOW while R/W
and CS must be set HIGH.

5.2 PARALLEL INTERFACE

PIN LOGIC OPR HOST BIT

P[7:0]

A/D
RW
Cs
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The asynchronous parallel interface consists of an 8-bit
multiplexed address/data bus (P[7:0]), a chip select pin
(CS), a read/write pin (R/W), and an address/data pin (A/D).

The following should be noted when interfacing to the paral-
lel port:

A) Read/Write cyclesviathe parallelinterface are completely
independent and asynchronous to the parallel clock
PCLKIN.

B) Signals are "strobed" into/out of the parallel port on the
falling edge of the CS signal. Setup and hold times, as
defined in the AC timing tables, are relative to this edge
and must be met (see Figure 8a)

C) The GS9021 drives the P[7:0] when the R"W pin is HIGH
and the CS pin is LOW. At all other times, the P[7:0] port
is in a high impedance state. The host interface enable
and disable times are shown in Figure 8b and are speci-
fied in the AC timing information. In this figure, the rising/
falling edges of RW and CS are not aligned to illustrate
that the state of the P[7:0] I/Os is only a combinatorial
function of the RW and CS pins.

A write cycle to the parallel interface is shown in Figure 8c.
The starting address of the operation is written to the chip by
putting the RW pin LOW (indicating write) and the A/D pin
high (indicating ADDRESS). At t,, the falling edge of CS
strobes in the information. Following this, the A/D line should
be asserted LOWindicating data. The R/Wline remains LOW
indicating a write operation and at t; the data is strobed into
the device.

A read example follows the write cycle. Note that the read
cycle begins with a write operation to indicate the starting
address. At t,, RW is LOW (indicating write), A/D is HIGH
(indicating address) and P[7:0] represent the starting ad-
dress for the read cycle. After sufficient hold time, the
microcontroller releases the P[7:0] bus and the RW is
asserted HIGH to indicate a read operation. At t5, the CS is
asserted low causing the G89021 to present the required
data on the P[7:0] bus.

If two consecutive data read/write operations are performed,
thedevice willautomatically incrementthe address. However,
fora completely random-access operation, the address can
be specified prior to every data read/write operation.

5.3 HOST INTERFACE READ/WRITE TIMING

Figure 9 illustrates valid times for reading/writing inform-
ation from the HOSTIF tables. Figure 9 represents two
fields of video data entering and exiting the GS9021. The
relative position of the EDH packet in the data stream is
also shown. (Note that the EDH packet entering the device
at t,, EDH FO, represents the EDH information from the
previous field, FIELD 0).

It is safe to read or write EDH information at least two lines
afteran EDH packet exits the chip but before the subsequent
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EDH packet enters the chip. Reading during the time interval
shown will show values from EDH FO. Writing during the time
interval shown will affect EDH F1.

Notethatthe above read/writetiming should alsobe observed
when reading/writing flag information via the FLAG PORT.

6.0 RESET

PIN
RESET

LOGIC OPR HOST BIT

Setting the RESET input pin LOW re-initializes the internal
control circuitry including returning all HOST interface
programming valuestotheiroriginal default values. Thedata
pipe is not affected by the reset, so data continues to flow
through thre chip unprocessed during resetting. An internal
power-on-reset cell is also present in the device so that
device initialization occurs on power-up. Figure 10illustrates
theresetcircuitry. Itis recommended that this function notbe
relied upon, and that provisions should be made externally to
reset the GS9021.



Table 2 GS9021 HOST INTERFACE WRITE TABLE

WRITE Table Address 7 6 5 4 3 2 1 0
CONFIGURATION 1 OSTICKY IN | 9STICKY OUT OCLR1 OCLRoO OSWITCH FLYW | 9FLYWDIS 0 0
2 0 TVBLANK S/L 0STD SEL S 0STD3 0STD2 0STD1 0STDO
3 0601_CLIP | 'BLANK EN |[°ANC_HEADER [9BYPASS EDH| O9FLAG_MAP ['ANC CHKSM |9TRS INSERT |°TRS BLANK
OVERWRITE 4 OFF UES OFF IDA 1 OFF EDA OFF EDH OANC UES OANC IDA 1
VALUES
5 OAP UES OAP IDA 1 OAP EDA OAP EDH OANC EDA OANC EDH 0
OVERWRITE 8 OFF UES OFF IDA OFF IDH OFF EDA OFF EDH OANC UES OANC IDA OANC IDH
CONTROL
7 OAP UES OAP IDA OAP IDH OAP EDA OAP EDH OANC EDA OANC EDH 0
ERROR 8 OFF UES OFF IDA OFF IDH OFF EDA OFF EDH OANC UES OANC IDA OANC IDH
SENSITIVITY p— p—

BITS 9 0AP UES OAP IDA OAP IDH 0AP EDA OAP EDH O0ANC EDA OANC EDH |'EDH_CHKSM
RESERVED 10 ‘RW1 B7 ‘RW1 B6 ORW1 B5 RW1 B4 9RwW1 B3 RW1 B2 ‘RwW2 B7 ‘RW2 B6
(Outgoing)

11 ‘RW2 B5 ORW2 B4 ORW2 B3 RW2 B2 9RW3 B7 ORW3 B6 ‘RW3 B5 ORW3B4
12 ‘RW3 B3 ORW3 B2 ORwW4 B7 ORW4 B6 9Rw4 B5 ORW4 B4 Rw4 B3 ORwW4 B2
13 ORW5 B7 ORWS B6 ORWS B5 ORWS B4 ORWS B3 ORWS B2 RwWe B7 ORW6 BB
14 ORW6 B5 ORWE B4 ORWE B3 ORWe B2 ‘RwW7 B7 RW7 B6 RW7 B5 RW7 B4
15 'RW7 B3 RW7 B2 ORO_CTRL FRV APV 0 0 0

NOTE: 1. Superscripts denote default settings upon reset.

Table 3 GS9021 HOST INTERFACE READ TABLE

READ Table Address 7 6 5 4 3 2 1 0
CONFIGURATION 1 F2 F1 FO S STD3 STD2 STD1 STDO
2 NO_EDH EDH_ TRS _ERR FFV APV 0 0 0
CHKSM
INCOMING 3 FF UES FF IDA FF IDH FF EDA FF EDH ANC UES ANC IDA ANGC IDH
ERROR FLAGS 4 AP UES AP IDA AP IDH AP EDA AP EDH ANC EDA ANGC EDH 0
OUTGOING 5 FF UES FF IDA FF IDH FF EDA FF EDH ANC UES ANC IDA ANGC IDH
ERROR FLAGS 6 AP UES AP IDA AP IDH AP EDA AP EDH ANC EDA ANGC EDH 0
INCOMING 7 b15 b14 b13 b12 b11 b10 b9 b8
FF CRC 8 b7 b6 b5 b4 b3 b2 b1 b0
OUTGOING 9 b15 b14 b13 b12 b11 b10 b9 b8
FF CRC 10 b7 b6 b5 b4 b3 b2 b1 b0
INCOMING 11 b15 b14 b13 b12 b11 b10 b9 b8
AP CRC 12 b7 b6 b5 b4 b3 b2 b1 b0
OUTGOING 13 b15 b14 b13 b12 b11 b10 b9 b8
AP CRC 14 b7 b6 b5 b4 b3 b2 b1 b0
ERRORED FIELD 15 b23 b22 b21 b20 b19 b18 b17 b16
COUNTER 16 b15 b14 b13 b12 b11 b10 b9 b8
17 b7 b6 b5 b4 b3 b2 b1 b0
RESERVED 18 RwW1 B7 RW1 B RW1 B5 RW1 B4 RW1 B3 RwW1 B2 RwW2 B7 RW2 B6
WORDS 19 RwW2 B5 RwW2 B4 RwW2 B3 Rw2 B2 RW3 B7 RW3 B6 RW3 B5 RW3 B4
(Incoming) 20 RW3 B3 RW3 B2 RwW4 B7 RW4 B6 RW4 B5 RW4 B4 RW4 B3 RwW4 B2
21 RwWs B7 RW5 B6 RW5 B5 RwW5 B4 RWS5 B3 Rws B2 RwWs B7 RwW6 B6
22 RWS6 B5 RWs6 B4 RW86 B3 RWs B2 RW7 B7 RW7 B6 RW7 B5 RW7 B4
23 RwW7 B3 Rw7 B2 0 0 0 0 0 0
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Table 4 GS9021 CASE TABLE

CASE #

CRC_MODE

EDH PACKET
already present
in data stream

RESULTS

COMMENTS / SUGGESTIONS

NO

YES

No EDH comparisonis performed.
A new EDH packet s inserted into
the data stream with all the EDH
flags cleared unless overwritten
by the dedicated flag port or the
host interface. The EDH packet
willinclude CRC values calculated
from the data stream.

Use this MODE if you wish to insert
EDH if it is not present. If EDH is
present, clear all flags and update
CRC.

NO

Same results as Case #1

YES

No EDH comparison is performed
(i.e. no attempt is made to detect
errors). The CRC is updated and
all flags preserved or unaltered
unless overwritten by the
dedicated flag port or host
interface.

Use this MODE on the output EDH
chip when mapping flags from an
input EDH chip around a processing
core (which would alter the picture
data) to an output EDH chip so that
EDH errors are not generated. You
can also use this mode when you
simply want to update the CRC values
after processing, if the processing
does not corrupt the EDH packet. In
both cases, the EDH flags are

preserved.

NO

New EDH packetinserted into data
stream with all error flags cleared
and all UES flags set high unless
overwritten by the dedicated flag
port or the host interface.

Use this MODE when you wish to
detect errors in the data stream, or on
an input EDH chip when mapping
flags around a processing core (that
would alter the picture data) to an
output EDH chip so that EDH errors
are not generated due to the data
processing.

YES

EDH comparison performed and
error flags set and mapped
appropriately unless overwritten
by the dedicated flag port or the
hostinterface. The CRCis updated
and the EDH packetis re-inserted.

Use this MODE when you want to
insert EDH ifitis notpresent or update
CRC values and preserve the flags in
an existing EDH packet.

Note: "X" in the above table means 'don't care' (but nothing left floating).
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WRITE CYCLE READ CYCLE
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Fig. 5a Flag Port READ / WRITE Timing
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Fig. 6b Example of FLAG_MAP Mode Implementation
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WRITE CYCLE READ CYCLE
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PACKAGE DIMENSIONS
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64 Pin LQFP
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CAUTION
ELECTROSTATIC
SENSITIVE DEVICES <
DO NOT OPEN PACKAGES OR HANDLE
EXCEPT AT A STATIC-FREE WORKSTATION
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are subject to change without notice.
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