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Description

The uPD42270 is a field buffer designed for NTSC TV
applications and for other applications where seriai
data is needed. Equipped with four planes of 263-line by
910-bit storage, the yPD42270 can execute serial write
and read cycles on any of the 263 lines. Within a line,
four planes of 910 bits each may be written or read at
the NTSC sampling rate of afg.

Each of the four planes in the uPD42270 is equipped
with two ports, one each for the write and read data
registers. Each of the registers is split into two 455-bit
segments but functions as if it were organized as one
scan line of 910 bits. Independent control of write and
read operation makes it possible for the device to
operate synchronously or asynchronously at a clock
frequency of 14.3 MHz or higher.

The synchronous option simplifies interframe lumi-
nance (Y) and chrominance (C) separation and inter-
field noise reduction and makes it easy to obtain a
one-field delay line for digital TV and VCR applications
requiring NTSC 4fgc sampling. To obtain a very long
delay, field length can be configured from 260 to 263
lines and line length of the fast line from 896 to 910 bits.

The asynchronous option is useful in applications such
as frame synchronization and time base correction,
where line jump, ling hold, line reset and pointer clear
functions are required to support special effects in TV
field processing.

Regular refreshing of the device’s dynamic storage cells
is performed automatically by an internal circuit. All
inputs and outputs, including clocks, are TTL-
compatible. The uPD42270 is packaged in a 400-mil,
28-pin plastic DIP and is guaranteed for operation at
~20to +70°C.

Ordering Information

Access Time Cycle Time
Part Number {max) (min) Package
1PD42270C-60 40 ns 60 ns 28-pin plastic DIP

Pin Configuration

28-Pin Plastic DIP

wot 280 mooe
RCK []2 27 [0 RLAST
wck O3 26 [1 WLRST
RCLR 4 25 [1 RALJ
WCLR 5 24 O wWuw
tsgde 2 231 BsaALH
tsi 7 & 20[0Bs,WLH
GND [}s é 21 A vce
TESTs 20 3 BSy/RCO
OE 10 19 [J BSg/WCO
DOUTy O 11 18 |3 DINg
DOUT, [} 12 17 [3 DINy
DOUT, O3 16 3 DINo
DOUT; [ 14 15 [ DINg
83IH-T086A

Features

O Three functional blocks
— Four 263-line x 910-bit storage planes
— Four 910-bit write registers, one for each plane
— Four 910-bit read registers, one for each plane

O Two data ports: serial write and serial read

& Asynchronous operation
— Dual-port accessibility
— Carry-out feature to indicate position of scan
line
— Line jump, line hold, line reset, and pointer clear
functions

& Synchronous operation
— Variable field length: from 260 to 263 lines
— Variable last line length: from 896 to 910 bits

Automatic refreshing

CMOS technology

Fully TTL-compatible inputs, outputs, and clocks
Three-state outputs

Single + 5-volt power supply

On-chip substrate bias generator

Standard 400-mil, 28-pin plastic DIP packaging

0D o 0O o o o n
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Pin ldentification

Symbol Function

Dino - DiNg Write data inputs

Douto - PouTts Read data outputs

w Write enable

OF Output enable

WCK Write clock input

RCK Read clock input

WCLR Write pointer clear

RCLR Read pointer clear

WLRST Write line reset

RLRST Read line reset

WLJ Write line jump

RLJ Read line jump

WLH Write line hold

RLH Read line hold

WCO Write data register carty output
RCO Read data register carry output
£Sp - LSy Line select inputs

BSp - BS3 Bit select inputs

MODE Synchronous/asynchronous control
GND Ground

Voo +5-volt power supply

TEST Test pin (connect to GND in system}

Pin Functions

Dino - Din3- These pins function as write data inputs,
e.g., for 4igc composite color or brightness signals.

DouTto - Douts. These pins are three-state read data
outputs.

W. A low level on W enables write operation. W must be
kept low throughout the entire scan line to ensure that
data is stored serially; if W goes high any time during
the WCK clock sequencing for a line, write operation
will be disabled for the half of the line (455 bits) being
written. The write address pointer increments in syn-
chronization with WCK, regardless of W

OE. This signal controls read data output. When 9__E is
jow, read data is output on Doyro-DouTa. When OE is
high, Douro - Douta are in a state of high impedance.
The read address pointer is incremented by RCK, re-
gardless of the signal level of OE.

WCK The rising edge of WCK latches write data from
Dino - Dina. Each time this signal is activated, the write
bit pointer increments sequentially and 4 bits of data
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are sampled and loaded into the write register. Although
the register functions as one scan line of 910 bits, data
is moved into and out of it in blocks of 455 x 4 bits. While
455 serial write cycles are being executed in one-half of
the register, the 455 addresses previously written to the
other half are simuitaneously transferred to storage.
Writing continues in this manner, alternating between
the two halves of the register. Automatic refreshing and
data transfer timing decisions are made by the internal
arbitration circuit after each block of 455 addresses has
been written.

RCK. The rising edge of RCK initiates read operation.
Each time this signal is activated, the bit pointer incre-
ments by 1 and serial read cycles are executed in the
read register. Although the register functions as one
scan line of 910 bits, data is moved into and out of it in
blocks of 455 x 4 bits. While 455 serial read cycles are
being executed in one-half of the register, the 455
addresses previously read out of the other half are
replaced by data from the storage array. Reading con-
tinues in this manner, alternating between the two
halves of the register. Automatic refreshing and data
transfer timing decisions are made by the arbitration
circuit after each block of 455 addresses has been read.
In synchronous operation, WCK controls read cycles
and RCK is not used.

WCLR. When WLRST is high, WCLR can be brought low
to clear the write pointers to address 0 of the data
register and scan line 0 of the storage array. At least
one rising edge of WCK must occcur while WCLR is held
jow for a minimum of 3 us to ensure clearing of both
pointers. The clear function ends when WCLR goes
high. If WLRST is still high, the next rising edge of WCK
writes the data on Dyyg - Dins into address 0 of the write
register.

RCLR. When RLRST is high, RCLR can be brought low
to clear the read pointers to address 0 of the data
register and scan line 0 of the storage array (asynchro-
nous operation only). At least one rising edge of RCK
must occur while RCLR is held low for a minimum of
3us to ensure clearing of both pointers. The clear
function ends when RCLR goes high. If RLRST is still
high, the data from address 0 is read out on Doyro -
Douts and the next rising edge of RCK initiates data
access from address 1.

WLRST. This pin is used in synchronous or asynchro-
nous operation to reset the bit pointer to address 0 of
the line following the one to which the signal is applied.
In standard write operation, the scan line pointer incre-
ments by 1 whenever the bit pointer reaches the last
address of a line. If WCLR is high, WLRST can be
brought low for a minimum of 3 us to force an end-of-
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line condition, whereby write cycles begin executing
from address O of the next sequential scan line. When
used in conjunction with WLH, WLRST resets the cur-
rent scan line; when combined with WLJ, WLRST begins
writing from address 0 of the line to which the scan line
pointer is jumped.

RLRST. This pin is valid in asynchronous operation and
can be used to reset the bit pointer to address 0 of the
read line following the one to which the signal is
applied. In standard read operation, the scan line
pointer increments by 1 whenever the bit pointer
reaches the last address of a line. If RCLR is high,
RLRST can be brought low for a minimum of 3 us to
force an end-of-line condition, whereby read cycles
begin executing from address O of the next sequential
scan line. When used in conjunction with RLH, RLRST
resets the current scan line; when combined with RLJ,
RLRST begins reading from address 0 of the line to
which the scan line pointer is jumped.

WLJ. Each positive pulse of this signal increments the
write scan line pointer by one line (asynchronous
operation only). WLJ is sampled at the rising edge of
WCK. If WLJ is high, a single jump is executed. If WLJ
remains high, no further jumps occur. To jump again,
WLJ must go low for at least one rising edge of WCK
before going high again. It takes a minimum of two WCK
cycles to complete a line jump. The first cycle senses
the high level of WLJ and increments the scan line
pointer. An additional WCK cycle with WLJ low is re-
quired to complete the function. If more than one line
jump is needed, then the sequence must be repeated. A
line jJump occurs either when the current line has been
completely filled or after WLRST has reset the write
address. The new scan line can be calcuiated by
n+11+1x (where ''n” is the current line and ''x" equals
the number of positive WLJ pulses). Changes inthe level
of WLJ must be made when the bit pointer is between
locations 229 and 909 of the current line and when
WCLR and WLRST are high and WLH is low.

RLJ. Each positive pulse of this signal increments the
read scan line pointer by one line (asynchronous oper-
ation only). RLJ is sampled at the rising edge of RCK. If
RLJ remains high, a single line jump is executed. To
jump again, RLJ must go low for at least one rising edge
of RCK before going high again. it takes a minimum of
two RCK cycles to compiete a line jump. The first cycle
senses the high level of RLJ and increments the scan
line pointer. An additional RCK cycle with RLJ low is
required to complete the function.!f more than one line
jump is needed, then this sequence must be repeated.

Aline jump occurs either when the current line has been
completely read or after RLRST has reset the read

address. The new scan line can be calculated by
n+ 1+ x {(where "n" is the current line and ''x” equals
the number of positive RLJ pulses).

Changes in the leve! of RLJ must be made when the bit
pointer is between locations 682 and 909 of the previ-
ous line, or between 0 and 452 of the current line, and
when RCLR and RLRST are high and RLH is low.

WL H. Once this input is applied, the write scan line
pointer will hold its position even if successive write
clocks are applied. The level of WLH is sampled at the
rising edge of WCK and must be applied between
locations 229 and 909 of the line to be held. The held
line is released after 910 addresses have been rewritten
or after WLRST resets the write line address, WLH is
muitiplexed with BS; and is valid in asynchronous
operation only. WLH (high) must be input only when
WCLR and WLRST are high and WLJ is low.

RLH. Once this input is applied, the read scan line
pointer will hold its position even if successive read
clocks are applied. The level of RLH is sampled at the
rising edge of RCK and must be clocked between
locations 682 and 909 of the line preceding the line to
hold, or between locations 0 and 452 of the line to hold.
The held line is released after 910 addresses have been
read or after RLRST resets the read line address. RLH
(high) must be input only when RCLR and RLRST are
high and RLJ is low. RLH is multiplexed with BSz and is
valid in asynchronous operation only,

WCO. When the bit pointer reaches address 909 of the
write data register, this signal goes high for one WCK
cycle. WCO is multiplexed with BSy and is valid in
asynchronous operation only.

RCO. When the bit pointer reaches address 909 of the
read data register, this signal goes high for one RCK
cycle. RCO is multiplexed with BS; and is valid in
asynchronous operation only.

BSy - BS3. These pins control the number of bits in the
last line of the field. The combined signals of BSy-BS;
set the line length from 896 to 910 bits in one-bit steps
(table 1). The length of the last line can change for each
field, but all four pins should not be set low. BSg, BS;4,
BS;> and BS; are multiplexed with WCO, RCO, WLH and
RLH, respectively, and are valid in synchronous oper-
ationonly. In asynchronous operation, the line lengthis
fixed at 910 bits.

LSy - LS4. These pins control the number of lines for
one field in either synchronous or asynchronous oper-
ation. The combined signals of LSy and LS, set the
number of lines to 260, 261, 262, or 263 (table 2). The
number of lines can be changed for each field.
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MODE. This pin selects the operating mode. A low
signal selects synchronous operation and a high signal
selects asynchronous operation. If MODE is changed
after power has been applied to the yPD42270, it is
necessary to clear the address pointers by bringing
WCLR and RCLR low. MODE can be changed at any
time; however, data input in one mode may be unreli-
able in the other (see table 3 for valid pin functions).

Table 1. Line Length Adjustment

Number of Bits
BSy in the Last Line

Prohibited
896
897
898
899
900
901
802
903
904
905
906
007
208
909
910

BS,

w
&L
2

I|TlT|TjrjxT|T|IT| ||| ™
r{ixjxlx|r|ir|j-|xT|T|XT|jT| ||
zlx|r}jr-lx|lxirirr|(T{T|(rjr (T[] |
ITir|x|rixT|rjTjr || T T

Notes:

(1) LSg-LSqand BSy - BS3 must be held at a stable high or low level
to maintain the number of bits per scan line and the number of
scan lines per field while the line pointer indicates the position
between lines 258 and 262.

Capacitance
Tp = 25°C; Vg = +50V £10%; GND = 0V; f = 1 MHz

Table 2. Line Number Adjusiment

LS, LS Number of Lines
L L 260

L H 261

H L 262

H H 263
Notes:

(1) LSg- LSy and BSy - BS3 must be held at a stable high or low level
to maintain the number of bits per scan line and the number of
scan lines per field while the line pointer indicates a position
between lines 258 and 262.

Table 3. Valid Pin Functions According to Mode
Synchronous Mcde Asynchronous Mode

Pin Name {Note 1) (Note 2)

MODE 0 1

BSg/WCO BSg " ele]

BS4/RCO BS4 RCO

BSoWLH BS; WLH

BS3/RLH BS3 RLH

RCLR Invalid _ Valid

RCK Invalid Valid

RLRST Invalid Valid

WCLR Valid Valid

WCK Valid Valid

WLRST Valid Valid

wLJ invalid Valid

RLJ Invalid Valid

Notes:

(1) Write and read cycles are controiled by WCLR, WCK, and WLRST
in synchronous operation.

() In asynchronous operation, write and read cycles ars controlled
independently.

Parameter Symbeol Min Typ Max Unit Pins Under Test

input capacitance c 5 pF Dino - Dina. W, OE, WCK, RCK, WCLR, RCLR, WLRST, RLRST,
WLJ, RLJ, LSp - LSy, BSp/WLH, BS3/RLH, MODE

I/O capacitance Cyo 8 pF BSp/WCO, BS4/RCO

Output capacitance Co 7 pF Dout - Dout

-4
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DEVICE OPERATION

The uPD42270 supports two operating modes to ac-
commodate various NTSC TV applications. Depending
on the logic level of the MODE pin, the device will
execute either synchronous or asynchronous write and
read cycles on the addresses specified by the internal
address pointers. When selecting the mode after power-
on, it is necessary to reset these pointers to starting
address 0 using WCLR and RCLR. The levetl of MODE
may be changed at any time.

Synchronous Mode

In synchronous mode, write and read cycles are exe-
cuted simultaneously by WCLR, WLRST, WCK, W and
OE to create a delay line, which means that write and
read addresses always coincide, After all lines within a
field have been written, they then are read out as the
device begins overwriting new data to the same ad-
dresses again. Field length may be configured from 260
to 263 lines and last line length from 896 to 910 bits by
means of the LS and BS pins, respectively. Synchro-
nous operation is useful in applications where a very
long delay line is required and may be selected by
setting MODE [ow.

Asynchronous Mode

In asynchronous mode, WCLR, WLRST, WCK and W
control write cycles, while read cycles are controlied
independently by RCLR, RLRST, RCK and OE. Field
length may be configured from 260 to 263 lines using
LSy - LSy, Line length remains fixed at 910 bits and
BSy-BS;3 are disabled to provide for the reqgister carry
out, line hald, and line jump functions. Asynchronous
operation is useful for frame synchronization or time
base correction and may be selected by setting MODE
high.

Address Clear. Setting WCLR and RCLR low for a
minimum of 3us during successive WCK and RCK
cycles initializes the internal pointers to starting ad-
dress O of the first scan line (RCLR is disabled in
synchronous mode). Although address clear signals
must meet the specifications for setup and hold times
as measured from the rising edges of WCK and RCK;
they are not dependent on the status of W or OE. An
address clear cycle cannot occur in conjunction with
WLRST or RLRST line reset cycles.

Write Operation. Write cycles are executed in synchro-
nizaticn with WCK as W is held low. Bits are input
sequentiaily into one of the two halves of the data

register before being transferred to the storage array.
Since data is transferred into the array in blocks of 455
x 4 bits, no data transfer occurs if W goes high to
disable write operation before all 455 bits are written.
Despite write operation being disabled, the internal bit
pointer continues to increment with each successive
write clock.

Read Operation. Read cycles are executed in synchro-
nization with RCK (asynchronous operation only) or
WCK (synchronous operation only) as OE is held low. If
OE goes high any time during a cycle, the outputs are in
a state of high impedance until OE returns low. Since
the internal bit pointer increments by 1 in spite of read
operation being disabled, it is always important to reset
the write and read pointers using WCLR and RCLR prior
to beginning or resuming operation at the first address
location in the array.

Special Functions

Line Reset. A line reset is similar to an address clear
cycle, except that it only affects the bit pointers within a
line. While WCLR and RCLR are held high, WLRST or
RLRST can be brought low for a minimum of 3 us during
successive WCK or RCK cycles to reset the bit pointer to
address 0 of the scan line. At the completion of the reset
cycle, the next sequential scan line will be selected
unless line hold (WLH or RLH) or line jump (WLJ or
RLJ) are also used. See WLRST and RLRST for more
detail.

A combination of line reset and an address clear cycle
must be separated by at least one serial clock cycle.
The timing relationship of WCLR, WLRST and WCK (or
RCLR, RLRST and RCK) is shown in figure 1.

In asynchronous operation, WLRST and RLRST inde-
pendently reset the write and read bit pointers. During
synchronous operation, WLRST resets both peinters.

Line Jump. Withthe line jump function, it is possible to
advance the current write or read line position accord
ing to the number of positive WLJ or RLJ pulses applied
(see descriptions for the WLJ and RLJ pins). In this
cycle, which is valid in asynchronous mode only, the
scan line pointer resets to address 0 if the number of
positive pulses causes the resulting line number
(n+11+1x, where "'n” is the current line number and “x”
is the number of positive WLJ or RLJ pulses) to exceed
the maximum line number (number of lines minus 1)
specified by the LS and L3 pins (table 2).
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Line Hold. The line hold feature is available in asyn-
chronous mode only and can be used to prevent the
internal scan line pointers from incrementing to the next
sequential address. The read and write line pointers

Block Diagram

may be held independently; however, restrictions per-
taining to when this function can be initiated, detailed in
the descriptions for the WLH and RLH pins, should be
carefully foliowed.

{ ——— Dino—DiNg
| write Bit Pointer I Write Bit Pointer
Refresh L
Timer
]
| Data
\ | Input
LSg -LS1 — Wi [ Write Data Register [ Write Data Register Buffer
BSq/WCO — Sean ¢ &
BS¢/RCO — Line '
— [ ¥
BSpMLH Pointer [ \
BSg /RLH — ) ]
MODE — < > T
l———— 910 Bits Per Line ——————3
Read
WCK Timing Scan
W =] Generator Line
WCLR — Pointer Storage Cell Array
WL — 03 —»1 Line 263 Lines
Selector Per Plane
RCK »| Refresh
_OE — Counter
RCLR —
RLRST — T
RLJ — > |
| 1
| Y Data
Y Output
I Read Data Register | Read Data Register Buffer
] |
Read Bit Pointer I Read Bit Pointer ]
1
Douto-Doura
83VB-70878B
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Figure 1. Separation of Clear and Reset Signals Absolute Maximum Ratings

Supply voltage on any pin except Vo g relative -15to +7.0V
t=1weK or tRCK > to GND, Vg4
Supply voltage on Ve relative to GND, Vgo ~1.5t0 +7.0V
WEHIRCK __J—LJ—LJ—I_I_I_I_-LI_-I_ Operating temperature, Topg -20 to +70°C
Storage temperature, TsTg =55 to +125°C
WCOLR/RCIR _\__][ Short-circuit output current, log S0 mA
Power dissipation, Pp 15W
Exposure to Absolute Maximum Ratings for extended periods may
WiRSALRST \\_/_ affect device reliability; exceeding the ratings could cause perma- 1 8C
nent damage. The device should be operated within the limits
B3vB 7oee8 specified under DC and AC Characteristics,
Recommended Operating Conditions
Parameter Symbol Min Typ Max Unit
Supply voltage Veo 4.5 5.0 5.5 1
Input voltage, high VIH 24 Vee v
Input voltage, low Vi -1.5 0.8 v
Ambient temperature Ta -20 70 °C
DC Characteristics
Tp = -20to +70°C; Voo = +5.0V £10%; GND =0V
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current I -10 10 LA ViN = 0V to Vg; all other pins not under test = 0V
Output leakage cuirent loL -10 10 HA Doyt disabled; Voyr = 0V to Ve
Output voltage, high VoH 24 v loq = -1 mA
Output voltage, low VoL 04 v loL = 2mA
Standby current lcet 6 20 mA WCK, RCK =V
Operating current lcc2 40 80 mA twck = twek (min); tgek = tpeok (min)
AC Characteristics
Ta = -2010 +70°C; Voo = +5.0V £10%; GND = 0V
Parameter Symbol Min Max Unit Test Conditions
Access time from RCK tac 40 ns
Write clock cycle time twek 60 ns (Note 5)
Write clock active pulse width twew 20 ns
Write clock precharge time twer 20 ns
Read clock cycle time trck 60 ns {Note 5)
Read clock active puise width trow 20 ns
Read clock precharge time tpep 20 ns
OCutput hold time toH 5 ns
Output low impedance delay Lz 5 40 ns {Note 6)
Data output buffer high impedance delay thz 5 40 ns (Note 7)
Input data setup time tps 15 ns
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AC Characteristics (cont)

Parameter Symbol Min Max Unit Test Conditions
Input data hold time ton 3 ns

WCER (RCLR) setup time before the rising edge of WCK (RCK) tcs 20 ns (Note 8)
WCLR (RCLR) hold time after the rising edge of WCK (RCK) ten 3 ns {Ncte 8)
WCLR (RCLR) invalid hold time after the rising edge of WCK (RCK) tond ns {Note 8)
WCLR (RCLR) invalid setup time before the rising edge of WCK (RCK) teng 20 ns (Note &)
WCLR (RCLR) low level valid time toLn 3 us

WLRST (RLAST) setup time before the rising edge of WCK (RCK) RS 20 ns (Note 8)
WLRST (RLRST) hold time after the rising edge of WCK (RCK) YRy 3 ns {Note 8)
WLRST (RURST) invalid hold time after the rising edge of WCK (RCK) AN 5 ns {Note 8)
WLRST (RLRST) invalid setup time before the rising edge of WCK t RN 20 ns {Note 8)
(RCK)

WILRST (RLRST) low level valid time tLRsT 3 us

W setup time before the rising edge of WCK tws 20 ns (Note 9)
W hold time after the rising edge of WCK twH 3 ns {Note 9)
W valid hold time after subline (1/2) switch twn1 5 ns (Note 9)
W valid setup time before subline (1/2) switch twn2 20 ns {Note 9)
WLH (RLH) setup time before the rising edge of WCK (RCK) tLHs 20 ns

WLH (RLH) hold time after the rising edge of WCK (RCK) tLhH 3 ns

WLH invalid hold time measured from the end of write cycle 227 BWHN1 5 ns

WLH invalid setup time measured before write cycle 0 HWHN?2 20 ns

RLH invalid held time measured from the end of read ¢cycle 681 tRHN1 5 ns

RLH invalid setup time measured belore read cyc¢le 453 tRHN2 20 ns

WLJ (RLJ} setup time before the rising edge of WCK (RCK) tLis 20 ns

WLJ (RLJ) hold time after the rising edge of WCK (RCK) tLH 3 ns

WLJ hold time measured from the end of write cycle 227 tWJIN1 ns

WLJ setup time measured before write cycle 0 twJIN2 20 ns

RLJ hold time measured from the end of read cycle 681 tRIN1 5 ns

RLJ setup time measured before read cycle 453 taun2 20 ns

OF setup time before the rising edge of RCK (WCK) toes 20 ns {Note 9)
OE hold time after the rising edge of RCK (WCK) toEH 3 ns (Note 9)
OE valid hold time after the rising edge of RCK (WCK) toEN1 5 ns (Note 9)
OE valid setup time before the rising edge of RCK (WCK) toEN? 20 ns (Note )
LS, BS setup time before WCK (RCK), line 258 trss 0 ns

LS, BS hold time after WCK (RCK}, line 0 trsH 3 us

Write carry output high level delay tWCLH 40 ns
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AC Characteristics (cont)

Parameter Symbol Min Max Unit Test Conditicns
Write carry cutput low level delay tWCHL 40 ns

Read carry output high level delay tRcLH 40 ns

Read carry output low level delay tRCHL 40 ns

Transition time ty 3 35 ns (Note 4)

Notes:

v
@
3

(4

S

®

All voltages are referenced to GND
Ac measurements assume ty = 5 ns.

Input timing reference levels = 1.5V, input levels are measured
between GND and 3.0 V; output levels are measured between 0.8
and 2.0V, See figures 2 and 3.

Vi (min) and V| (mex) are reference levels for measuring the
timing of input signals. Transition times are measured between
VIH and V||_.

The minimum specifications are used only to indicate the cycle
time at which proper operation over the full temperature range
(Ta = —20 to 70°C) is assured,

This delay is measured at -200 mV from the steady-state voltage
with the load specified in figure 5.

This delay is measured at the maximum steady-state output
high voltage —200 mV or the minimum steady-state output low
voltage +200 mV with the load specified in figure 5.

®

®

(10)

For proper execution of the pointer clear and line resetfunctions,
specifications for tgs, ton, tont ton2 trs tirHs tLRNt and
t pN2 Must be met; otherwise, these functions may not affect the
desired cycles or may affect adjacent cycles erroneously.,

If a W (or OE) pulse does not satisfy the specifications for tyg,
twh, twn1 and twiiz (oF toess toe: toENT and topN2), the write
disable function (output high impedance) being executed may
not affect the desired cycles or may affect adjacent cycles
erroneously.

For the uPD42270 to read new data, read operation must be
delayed from write operation by at least 920 cycles. in those
cases where the delay is less than 920 cycles, read data will vary
as shown below:

Delay Between Write

Source of Read Data and Read Qperation

Old data 0 to 450 cycles

Indeterminate (either old or new data) 45t to 919 cycles

New data 920 or more cycles

18C9
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Figure 2. Input Timing

ooV

5ns '(—

83H-67018

Figure 3. Output Yiming

2.ov——————w—~——/(

o.av———————-——x(

~

83IH-66588

Figure 4. Output Loading for lac, ton, tweLn, tweHL, IRCLH; tRCHL

+5V
>

213w

EE 1.0k 11 30 pF

” B 83IH-6702B

Figure 5. Output Loading for t; z and 1},

+5V

3 19ka

:

 1.0kQ 5 pF

AAA,

1—

83IH-67038
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Timing Waveforms

Synchronous Write/Read Cycle

n-—-2 n-1 n n

+1
twew twep ‘WSF"TWH e twCK
S— - — N\ AR R K K XK XK XK XK
Note 4 Note
1OES tOEH ;[: > TOEN2

F——t HZ Lz el
n High Impedance n+a
Notes:

[1] In synchronous mode, output data is delayed by cne field from the input data.

[2] WLRST = WCLR = V4. MODE = V||. LS gand LS 4 = Vi or V. RLRST,
RCLR, and RCK are "don't care” inputs.

[3] BSg-BS3 =V|HorV|_.

[4] Data is transferred inlo and out of the data registers In blocks of 455 x 4 bits.
When W goes high before all 455 words are input, write operation is disabled
and none of the words are transferred o the storage array.

z|

DouTo-Douts
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Timing Waveforms (cont)

Asynchronous Write and Read Cycles

WCK

z|

Dino -Dina

RCK

ql

Doute-Pouts

n-2 n-1

twew

AAAA/
R

m- m - m +

'ps tDH
(-2 AR RGN s KKK, o s XA
2 1 m+1

m+3

<——1RCK

IOENT [ }/ >

Notes:

{1] WCLR = RCLR = Vyy. WLRST = RLRST = V|j. MODE = V.

2) RLJ, WLJ,WLH, and RLH=V| orV|| .LSg and LS 1 =V or VL.

[3] Data is transferred into and out of the data registers In blocks of 455 x 4 bits.
When W goes high before all 455 words are input, write operation is disabled
and none of the words are transferred to the storage array.

otk >ty 7

High Impedance

m+3
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Timing Waveforms (cont)

Synchronous Pointer Clear Cycle

n—1 n l€——Clear - 0 1 Line 0 >
ok _J/_\__/_\_/‘ \_,_/
WCLR
Ips
Dino-Dins
¥
Doute-Pourta n-1 n
Notes:

[1] W=0E = V.. MODE =V, .
[2) LSp and LS =V or V. BSq BS¢,BSp andBS3 =VorV .
[3] RLRST, RCLR, and RCK = don't care.

[4] WLRST = Vi during the clear cycle.
83vB-70918
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Timing Waveforms (cont)

Asynchronous Pointer Clear Cycle

e——Clear:
n
WCK / \
tCN1 1ics
L——lcm E——
WCLR }.[

[———t AC

toH

Notes:

[1] W = OF = V). MODE = Vji. WLRST and RLRST = V}jduring clear pulse.
[2] LSg and LS4 =V or V| ..

[3] WLH, RLH, WLJ and RLJ = V) during clear pulse.

83vB-70928
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Timing Waveforms (cont)

Synchronous Line Reset Cycle

WCK
—/

WLRST

» tLAN2

Notas:

{1] WCLR = V44. W, OE and MODE = V..

[2] LSg and LSy =V|y or V). BSg-BS3 = V|qor Vy.
[3) RCLR, RLRST, RCK, WLJ, ALJ = dor't care.

83VB-70938
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Timing Waveforms (cont)

Asynchronous Line Reset Cycle

WCK

ILRN1

WLRST

Dino-Dina

ALRST

Douto-Pours

Notes:
[1) WCLR, RCLR and MODE = Vi WLH, RLH, WLJ, and RLJ = V| during a
reset cycle.

[2] LSp and LSy = V).
[3] W=OE =V

83VB-7094B
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Timing Waveforms (cont)

Write Line Jump Cycle
Line n »leLine
. n+3
228 909
WCK ’-\_/l \
TWUN1 TWIN2—>
wLJ
WLH
VIL
WCO /
-5
VIH
MODE
Notes:
[1] RCLR, RLRST, RCK, RLH, RLJ, W, and OE = don't care.
[2) K and K' =229 10 909 of line n.
(3) WLRST and WCLR = V.
[4] LSg and LS = Vjqor V..
83VB-70958
Read Line Jump Cycle
Linen -1 £4 £5 Line n . Line
n+3
681 J J 452 0
RCK /-‘
ILJs s | 1wJs
tRIN1 IWIH tLJH tLJH TRJN2
/F R [F R
/ 45
RLH
VIL
RCO
—_—— { s f———
Vi
MODE
Notses:
[1] WCLR, WLRST, WCK, WLH, WLJ, W, and OE = don't care.
[2] Jand J' =0 to 452 of line n or 682 to 309 of tine n — 1.
{3] RLRST and RCLR = Vi34
{4] LSg and LSy = V|qor V|L.
83VB-70968
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Timing Waveforms (cont)

Write Line Hold Cycle

227
WCK

tWHN1

VIH

rd

LL

Line n
K-1

tLHS

tLHH

J

tWHN2— ™

Line n

b o

Le

WCLR

wcCco

27

red

>

L

LWCLH

TWCHL

ViH

rla

rdd

P4

LL

MCDE

Notes:

rlg

[1] RLRST, RLJ, W, RLH, O, RCLR, and RCK = don't care.

[2] K =229 10 909.

[3] WLRST =Vjy WLJ = V).
[4] LSq and LSy = Vjqor V).

r.2d

B3VB-70978

Read Line Hold Cycle

Linen -1

680

ACK \_/

681

ALH

LL

682

[ tRHN1

L a)

U

tLHS

ViH

Fea

)

L HH

451

TRHN2

908

L&

27

wed

RCLR

RCO

L4

ViH

r{a

tld

4 J_\J )
”. rld rld

rld

tRCLH |

Ze

2L

27

red

TRCHL

MODE
Notes:

r2a

rta

[1] WLRST, WLJ, W, WLH, OE, WCLR, and WCK = don't care.
[2] J =68210908 in {n — 1) or 0 10 452in nMline.
[3] ALRST = Vi RLJ = V.

[4] LSg and LS =V|qor VL.

2
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Timing Waveforms (cont)
Synchronous Field Buffer Size Adjustment
Line 257 > Lines 258-262 >l Line 0

M\,

BSg-BS,
LSqg-LS 4

sabie RO

...............

Notes:

[1] WLRST and WCLR = ViH.

[2] MODE =V .

[3] RLRST, W, RCK, RCLR, and OF = don't care.

83VB-709398

Asynchronous Field Buffer Size Adjustment

—Ling 257 -»t<«€——Lines 258-262 - Line 0

909 0

ROK /\/'

Notes:

{1] WCLR, RCLR, WLRST, and ALRST = V|H.
{2] MODE = V|H. WLJ and RLJ = V.

[3] W, OE, WLH, and RLH = don't care.

Lt

‘I‘-

Line 258-262 — mtet—| ine 0 ——

re
?7
Stable

LC
27

.............

............
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Timing Waveforms (cont)

Write Register Carry Out

WCK

WCO

Notes:

[1] MODE, WCLR, RCLR, WLRST, RLRST = V
12] LSgand LSy =Vjqor V.
[3] OF, W, WLH, RLH, WL, RLJ = don't care.

83vA-7101B

Read Register Carry Out

RCK

RCO

Linem

Linem +1

Notes:

[1] MODE, WCLR, RCLR, WLRST, RLRST = V jiy.
[2] LSgand LS =VjyorV

[3] OE, W, WLH, RLH, WLJ, RLJ = don't care.

83VB-71028
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APPLICATION EXAMPLES
Delay Line

The synchronous mode may be used to create a full-
field delay line with a fixed length (figures 6 and 7).
Useful video applications include field interpolation,
interframe noise reduction, and separation of lumi-
nance (Y) and chrominance (C) signals. in these appli-
cations, field buffer size is determined by the logic
levels applied to pins LSg - LSy and BSp - BS;. The
former allows variation of the number of lines from 260
to 263, while the latter controls the actual line length at
89610 910 bits for the last line. The actual delay between
data being written into D)y and read on Dgyr is con-
trolled by the WCK clock period and the con figured
size of the butfer,

Frame Synchronization or Time Base Correction

The pPD42270 has the capability of executing asyn
chronous write and read cycles by independently
clocking WCK and RCK, respectively. The feature is

usefulin applications requiring frame synchronization,
time base correction or buffering, where WCK, RCK,
WCLR and RCLR may all have variable time periods. In
addition, the write carry out (WCO) and read carry out
(RCO) options give a positive indication when the bit
pointer reaches the end of the line.

Vertical or Horizontal Image
Compression and Expansion

Vertical compression and expansion of the video im-
age may be accomplished by means of the line jump or
line hold functions. Compression occurs when WLJ or
RLJ are used to jump over lines that are not to be
displayed. Expansion occurs when the WLH or RLH
line hold signals are used to display a line multiple
times.

Horizontal compression and expansion can be
achieved by modifying the cycle time of the WCK and
RCK clocks, and by using the WLRST and RLRST line
reset signals.

Figure 6. Example of Delay Line
GND Wolt N og| MOOE '___.,“'ODET GND
RCK RLRS
N o
Clock RCLA_ 14 25 LJ GND
WCLR 5 24 VVLJ
1So _ BS3 /RLH
sl e 2 BS, WLH Vee
~7 & 2
GND GND fs § 21| Ve
TEST |s & | BS1/RCO
< Doute {19 18 | DiNg
Data Douty _ |12 17 | _PINT Data
Output Doute_ f13 16 Pive Input
Douts |14 15|, Din3
Notes:
(1) W, OE, MODE, WLJ, and RLH = VL.
() BS0-BS3.LS0~LS1, WCLR, and WLRST = V|H.
(3) RCK, RCLR, and RLRST = don't care.
B83VB-7102B
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gyoLL-gALes

"8JBD LUOR = Y10H pue ‘MOH ‘1SH1Y L]
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"Hia = u1om pue gsHM [5]

“Up =30 pue’'m ‘300N [v]
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Figure 8. Example of Frame Synchronization/Time Base Correction

(1} W, GE, WLJ, RLJ, WLH, and RLH = V.

(2) LSp-LS1, MODE, WLRST, and RLRST = V.

GND Wol1 N 55| MODE Voo
Read Clock RCK 412 27 |_PLRST
Write Clock ——— _WCK 13 26 |._WLRST
Read Clear ——— RCOLR 14 o5 | ALY GND
Write Clear ——-—. WCLR _I'g 24 wiJ
Ve 150 |g 23| BSz/RLH
o
[ LSy |- g 2 BS, /WLH
GND GND fs 3 21| VcC vee
T BS1/ACO
15T 510 i 20 BS1 WCO Read Carry Out
e 12 9 Write Carry Out
- D0uTe  [11 18 | DiNo
Data | «—2OUT1_ |12 17 [ DIt Data
Output .(__D_OU_Tz_ 13 16 | CIN2 Input
- PouTs |14 15 [ DiNg
Notes:

avB-71058

Figure 9. Asynchronous Read/Write Timing for Frame Synchronization or Time Base Correction

WCK

tcs tcH

Le

WCLR

Dino-Ding

RCK

rd

tcs

RCLR

DouTa -DouTa

Notes:

{1} MODE, WLRST, and ALRST = V.
[2] Wand OE =V .

[3) LSg and LSy =V|qor V).

[4] WLH, RLH, RLJ, and WLJ = V.
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