ADVANCED INFORMATION

fax id: 5015

CY7C9335

ESS

SMPTE .259M/DVB-ASI Descrambler/Framer-Controller

Features

* Fully compatible with SMPTE-259M
— SMPTE-125M compliant for 4:2:2 component video
— SMPTE-244M compliant for 4fsc composite video

* Fully compatible with DVB-ASI

* Operates from a single +5V or -5V supply

+ 84-pin PLCC or 100-pin TQFP packages

+ Decodes 10-bit parallel digital streams for any rate from
16-40 Mcharacters/sec (160-400 Mbits/sec serial)

+ Operates with CY7B933 HOTLink deserializer/receiver

+ X%+ X* + 1 descrambler and NRZI-to-NRZ decoder may
be bypassed for raw data output

Functional Description

SMPTE-259M Operation

The CY7C9335 is a CMOS integrated circuit designed to de-
code SMPTE-125M and SMPTE-244M bit-parallel digital char-
acters (or other data formats) using the SMPTE-259M decod-
ing rules. Following decoding, the characters are framed by
locating the 30-bit TRS pattern in the parallel character
stream. The framed characters are then output.

The inputs of the CY7C9335 are designed to be directly mated

SMPTE-259M compatible high-speed serial data stream into
10-bit parallel characters.

This device performs both TRS (sync) detectlon and framing,
data descrambling with the SMPTE-259M X9+ X4+ 4 algo-
rithm, and NRZI-to-NRZ decoding. These functions operate at
any character rate from 16— to 40 MHz. For those systems
operating with non-SMPTE-259M compliant video streams (or
for diagnostic purposes), the scrambler and NRZ| decoding
functions can be disabled.

DVB-ASI Operation

The CY7C9335 also contains the necessary multiplexers, con-
trol inputs and outputs, to control a DVB-ASI| compliant video
stream. DVB-ASI operation is enabled through activation of a
single input signal. This allows a single serial-to-parallel input
port to support both SMPTE and DVB data streams under soft-
ware or hardware control.

In DVB-ASI mode the CY7C9335 automatically enables both
the 8B/10B decoder and multi-byte framer present in the
CY7B933 receiver/deserializer. All error detection, fill, and
command codes are detected and output by the CY7C9335.

The CY7C9335 operates from a single +5V or -5V supply. It
is available in either an 84-pin PLCC or 100-pin TQFP space
saving packages.

to a CY7B933 HOTLInk receiver, which converts the
Logic Block Diagram
D,(RVS) —»| o [~ »RF
L
D, —»| T
o T
D, —>| i ] — % PD(SVS)
| o o |19 ] = | 10
Dy — 8 ] g > = > —> PD,
D, —> a S |10 & 3 10 —> PD,
D,—> 117 R 107 = = d — % PD,
= D = % o
D > o % @ 5 = » PD;
= L = ja} <2}
Pe—> o N g = 4 i = § — >
b,—» 5 5 2 —* o 5 & —» o,
— Yt L
D,(SC/D) — | g o E = pa—,
)
'é g () — PD,
= ——> PD (SC/D)
SYNC_EN ——» >
BYPASS ——> > > ——>» H_SYNC
DVB_EN —p > » SYNC_ERR
CKR
OE
Cypress Semiconductor Corporation + 3901 North First Street + SanJose + CA 95134 « 408-943-2600

December 1996 — Revised March 17, 1997



CY7C9335

ADVANCED INFORMATION

Pin Configurations

o
o
g
. g .5
BUOVVCOVOY 2830050 co0
>Z2Z222Z2Z2Z2Z20>>>Z2Z2Z0nwZ2TzZ2Z22
iminininininininininininininininininininin
TON~ODNDOMNOUOTMON—-OODONO W
57777766666666665555553
ON R rs]
ON[R b
ON R b
(ams)’aR 3
anR 2
moﬁm 2
a0 g
mmDﬁ& %
oo>ﬁ% %
LS z 3
AC=T3 0o g
20 ey N
Ao Q> <
Relag) ag T
‘ag« [ g
‘alw a
‘afo ]
(saw)’a ™~ »
ON [ ]
HOo 8
oNge >
mm>ﬁ1 (2]
12345678901234567890123
~rmrrrrrr e N NN NNNNNNNOO®
OO0 OO0 OO OO
VLLVVLOW 28 330WVVZQLIZ0 3
NNNNNNNOVVVVMNNE_NNE_NV
= g g
S g a
/2]

L N N R

[&]
=

OO Q= 28
ozaoza
ZaZ€agze >

S
123
=
[

=]
o

@

@

R B B
o 3
E>>>>

o
o

(&)
=z

B
[m i)
o o

(&)
=z

sad)’ ad

9L

8.

08
8

8833

00}

75 Vg
74 [ Ve
73 [_INC
72 T INC
71 __INC
70 [ 1NC
69 [ INC
68 [ INC
67 T INC
66 [ INC
65 [ ]CKR
64 Vg
63 [ INC
[ —
61 Vg
60 [ INC
59 [ 1NC
58 [ ]SYNC_ERR
57 [___INC
56 [ 1H_SYNC
55 [ INC
54 [ ]NC
53 NG
52 Vg
51 [ 1NC

TQFP
Top View

6¢

9

80
==

/08)° ad

NESIPN
o
D_ZD

i

i

O~ NM T OMNMNOOON”O v~ NM O
TN FTIDONOD "+ v+ v+ v+~~~ 0NNNNNN
g p0000000W 880 § 4NV0O0O0 O O0lZz0 8O
VsVsNNNNNNNOVchNVsVsMNN zZzuz Sz
o 28]
> >
om [a]



Maximum Ratings
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(Above which the useful life may be impaired. For user guide- Static Discharge Voltage... rrerrereernrnnnninsennennennes >2001 V
lines, not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .. ..—40°C to +125°C Latch-Up Current.......ccccce e eve e e srese s sreresvnennnenne . >200 MA
Supply Voltage to Ground Potential .. .. 0.5V to +7.0V o ii R
DC Voltage Applied to Outputs perating Range
In High-Z State........cocvvevene e enenienienreneeeeaees —0.5V to +7.0V Ambient
Output Current Into OUIPULS ..............coooveviieeiiiie 16 mA Range Temperature Vee
1 o o O,
DC Input Voltage .......ccceeeeeeevnnane ..—0.5V to +7.0V Commercial 0°Cto +70°C SV£5%
Industrial —40°C to +85°C 5V + 10%

Pin Descriptions

CY7C9335 SMPTE-259M Decoder

Name

110

Description

BYPASS

Input

Bypass SMPTE decoding. BYPASS is ignored if DVB_EN is active (LOW). If BYPASS is HIGH
at the rising edge of CKR (and DVB_EN is HIGH), the data latched into the input register is
routed around both the NRZ| decoder and the SMPTE descrambler and presented to the output
register. If BYPASS is LOW at the rising edge of the CKR clock (and DVB_EN is HIGH), the
data present in the input register is routed through the NRZ| decoder and SMPTE scrambler.

RF

Output

Reframe. This output is driven HIGH one CKR clock cycle after DVB_EN is recognized as being
active (LOW), and returns LOW one CKR clock cycle after DVB_EN is recognized as being
disabled (HIGH).

H_SYNC

Output

Horizontal Sync. This output toggles once every time that the TRS field is recognized. It changes
state one clock cycle prior to the first character of the TRS field (3FF in 10-bit hex) appearing
at the PDg_g outputs. This output also toggles to indicate detection of a TRS sequence, even
when the TRS characters are at a different offset from the present offset and SYNC_EN is active
(HIGH). This toggling action is disabled when DVB_EN is active (LOW).

SYNC_EN

Input

Sync Filtering Enabled. This input controls the operation of the SMPTE framer. When this signal
is active (HIGH) and a TRS sequence is detected, if the 10-bit character boundary is different
from the previously received TRS, the H_SYNC output is toggled, but the character offset is
not updated. If the immediately following TRS also has a different offset, the H_SYNC output
is again toggled and the character offset is updated to match that of the detected TRS sequence.
When this signal is inactive (LOW), the framer will update the character offset and toggle
H_SYNC on every detected TRS sequence.

SYNC_ERR

Output

Sync Error. This output pulses HIGH for one CKR clock period to indicate the detection of a
TRS sequence that is offset from its previous 10-bit character offset. This pulse starts at the
same time as the H_SYNC signal toggles, but only occurs when SYNC_EN is active (HIGH)
and the character offset is not updated.

PDg(RVS)

Output

Parallel Data 9 or Received Violation Symbol. This is the MSB of the framed output data bus.
It is latched in the output register at the rising edge of CKR. When DVB_EN is active (LOW),
this output indicates that the character present on PDg_g identifies the type of error detected in
the character stream. When DVB_EN is disabled (HIGH), the character in the output register
bits PDg_g is a descrambed and framed character of the SMPTE data stream.

PDg-1

Output

Parallel Data 8 through 1. The signals present at the PDg_4 outputs are latched in the output
register at the rising edge of CKR. When DVB_EN is disabled (HIGH), these signals are the
middle eight bits of the descrambled and framed SMPTE 10-bit data character. When DVB_EN
is active (LOW), these signals are full DVB-ASI data bus.

PD,(SC/D)

Output

Parallel Data O or Special Code/Data Select. This is the LSB of the output data field. Itis latched
in the output register at the rising edge of CKR. When DVB_EN is active (LOW), this output
identifies that the character present in PDg_1 is either a command (HIGH) or data (LOW) char-
acter). When DVB_EN is inactive (HIGH), this output data bit is LSB of the descrambled and
framed SMPTE data character.

Dg(RVS)

Input

Input Bit 9. This is the MSB of the input register. It should be connected directly to the CY7B933
deserializer output signal RVS(Q;).

Dg 1

Input

Input Bits 8 through 1. These signals should be connected directly to the CY7B933 deserializer
output signals Q;_g respectively.
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Pin Descriptions (continued)

CY7C9335 SMPTE-259M Decoder

Name 1/0 Description

Do (SC/D) Input Input Bit 0. This is the LSB of the input register. It should be connected directly to the CY7B933
deserializer output signal SC/D(Qg).

DVB_EN Input DBV Mode Enable. This signal is sampled by the rising edge of the CKR clock. If DVB_EN is
active (LOW), the data present on the Dg_g inputs are latched and routed to the PDg_g outputs.

CKR Input Recovered Clock Read. This clock controls all synchronous operations of the CY7C9335. It
operates at the character rate which is equivalent to one tenth the deserialized bit-rate. This
clock is driven directly by the CKR output of the CY7B933 deserializer.

OE Input Output Enable. When this signal is HIGH all outputs are driven to their normal logic levels. When
LOW, all outputs are placed in a High-Z state.

Vee Power.

Vgg Ground.

CY7C9335 Description

Input Register

The input register is clocked by the rising edge of CKR. This
register captures the data present at the Dy_g inputs on every
clock cycle. In addition to the data inputs, all control inputs
except OE are also captured at each rising edge of CKR. This
includes BYPASS, DVB_EN, and SYNC_EN.

NRZI-to-NRZ Decoder

The data in the input register is routed through an
NRZI-to-NRZ decoder prior to being fed to the SMPTE de-
scrambler. This removes the extra transitions added to the
data stream by the NRZ| encoder at the transmit end of the
interface.

SMPTE Descrambler

Once the data has been converted back to NRZ, it is then
routed through a linear feed-forward descrambler. It decodes
the data present in the NRZ decode register using the X° + x4
+ 1 polynomial to remove the extra transitions added to the
data stream at the transmit end of the interface.

TRS Framer

The TRS Framer is used to detect all 30-bit TRS sequences
(3FF, 000, 000 in 10-bit hex) in the character stream. Anytime
this sequence is detected, the H_SYNC output toggles.

This sequence is also used to frame the received characters
so that the characters delivered to the output register are on
their correct 10-bit boundaries. If SYNC_EN is disabled (LOW)
and the TRS sequence is detected in the decoded data
stream, the character offset register is set to match the offset
of the TRS sequence, and both the TRS sequence and the

following characters are output on their proper 10-bit bound-
aries.

If SYNC_EN is enabled, and a TRS sequence is detected
whose character offset does not match that in the offset regis-
ter, an internal flag is set but the offset register is not updated.
On the next consecutive TRS sequence this flag is cleared and
the offset register is updated.

DVB-ASI Operation

The CY7C9335 is designed to operate in both SMPTE-259M
and DVB-ASI| environments. When operated in SMPTE-only
environments, the DVB_EN inputs must be tied to Vg or driv-
en HIGH.

DVB-ASI operation is enabled by asserting DVB_EN LOW.
This signal is latched by the rising edge of the CKR clock.
When the CY7C9335 is placed in DVB mode, the SMPTE and
NRZI| decoders are bypassed, and the data latched into the
input register is routed directly to the output register.

Error Detected

Errors detected in the DVB-AS| data stream are indicated by
the Qg bit being HIGH. The specific type of error is identified
by the remaining Qg_g bits in the output register.

Command Code Reception

The DVB-ASI interface does not normally transmit any com-
mand characters other than the K28.5 code that is used both
for synchronization and as a fill character when data is not
being transmitted. These K28.5 characters are normally re-
ceived as C5.0 characters. If other command characters are
also transmitted, these characters are identified by Qg being
HIGH, and by the bits present on Qg_4.
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Electrical Characteristics Over the Operating Range

Parameter Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage lop =—-3.2 mA, Voo = Min. 24 \
VoL Output LOW Voltage lop =16.0 mA, Vi = Min 0.5 \
Viy Input HIGH Voltage Note 1 20 7.0 \
ViL Input LOW Voltage Note 1 -0.5 0.8 \
Iix Input Load Current GND <V, < Ve -10 +10 HA
loz Output Leakage Current GND < Vg < Vg, Output Disabled -50 +50 uA
los Output Short Circuit Currentl?: Ve = Max., Voyt = 0.5V -30 -160 mA

Capacitance!®!

Parameter Description Test Conditions Max. Unit
CiNn Input Capacitance f=1MHz, Voo = 5.0V 10 pF
Court Output Capacitance f=1MHz, Voo =5.0V 12 pF

AC Test Loads and Waveforms
ALL INPUT PULSES

TTL OUTPUTS
2380 238Q 3.0V
5V O——wvW— vV O———wv—, 90%
OUTPUT s OQUTPUT O—h: GND 10%
< 1700 5 pF $ 170
35 pF S P T j <2ns
J_ INCLUDING = —
INCLUDING —= — -
JIG AND b
JIG AND (b)
(a) SCOPE
SCOPE . - 7C9335-9
Equivalent to: THEVENIN EQUIVALENT
99 Q
OUTPUTQ———wwWA—O 2.08V
Switching Characteristics Over the Operating Rangel]
CY7C9335-27 | CY7C9335-40
Parameter Description Min. Max. Min. Max. Unit

tpp Input to Output (DVB_EN to RF only) 20 15 ns
tsp Input Data Set-Up Time to CKR 10 8 ns
thp Input Data Hold Time to CKR 0 0 ns
tcPRH CKR Pulse Width HIGH 6.5 6.5 ns
tcPRL CKR Pulse Width LOW 6.5 6.5 ns
tekm Read Clock Cycle!® 30 62.5 25 62.5 ns
ta Output Access Time from CKR 10 8 ns
ty Output Hold Time from CKR 4 3 ns
tea Input to Output Enable 24 20 ns
ter Input to Output Disable 1] 24 20 ns
Notes:

1. These are absolute values with respect to device ground. All overshoots with respect to system or tester noise are included.

2. Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. VOUT = 0.5V has been chosen to avoid test

problems caused by tester ground degradation.

3. Tested initially and after any design or process changes that may effect these parameters.

4. Al AC parameters are with all outputs switching.

6. The clock period may be extended by up to 90% for a single clock cycle when framing occurs in DVB-ASI mode.

6. Testload (b) used for this parameter. Test load (a) used for all other AC parameters.
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Switching Waveforms
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Ordering Information
Package Operating
Ordering Code Name Package Type Range

CY7B9335-27JC J83 84-pin Plastic Leaded Chip Carrioer Commercial
CY7B9335-27AC A100 100-pin Thin Quad Flat Pack Commercial
CY7B9335-40JC J83 84-pin Plastic Leaded Chip Carrioer Commercial
CY7B9335-40AC A100 100-pin Thin Quad Flat Pack Commercial

Document #: 38-00572

© Cypress Semiconductor Corporation, 1997. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



