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NEC Electronics Inc.

HPD42101
Line Buffer for NTSC TV

Description

The pPD42101 is a 910-word by 8-bit line buffer fabri-
cated with a CMOS silicon-gate process. The device
helps to create an NTSC flicker-free television picture
(noninterlaced scan conversion) by providing intermedi-
ate storage and very high-speed read and write opera-
tion.

The pPD42101 can also be used as a digital delay line.
The delay length is variable from 10 bits (at maximum
clock speed) to 910 bits.

Features

910-word x 8-bit organization

Line buffer for NTSC, 4fg¢ digital television systems
Asynchronous, simultaneous read/write operation
1H (910-bit) delay line capability

TTL-compatible inputs and outputs

Three-state outputs

Single +5-volt power supply

24-pin plastic DIP and miniflat packaging
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Ordering Information
Read Cycle Write Cycle

Part Number Time (min) Time (min) Package
nPD42101C-3 34ns 34ns 24-pin plastic DIP
C-2 34ns 69 ns
C1 69 ns 69 ns
uPD42101G-3 34ns 34 ns 24-pin plastic miniflat
G-2 34ns 69 ns
G-1 69 ns 69 ns
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Pin Configuration
24-Pin Plastic DIP or Miniflat

Pin Identification
Symbol

Function

Dino - Diny Write data inputs

BPourto - Dout? Read data outputs

RSTW Write address reset input
RSTR Read address reset input
WE Write enable input

RE Read enable input

WCK Write clock input

RCK Read clock input

GND Ground

Veo +5-voit power supply

www.DataSheet4U.com
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PIN FUNCTIONS
Dino - DiN7 (Data Inputs)

In a digital television application, the digital composite
signal, iuminance, chrominance, etc. information is writ-
ten into these inputs.

DouTo - DouT7 (Data Outputs)

The tri-state outputs are used to access the stored
information. In a simple digital delay line application, a
delay of one-half write clock cycle ptus a maximum of
300 ns is required to move data from the data inputs to
the data outputs.

RSTW (Write Address Reset Input)

Bringing this signal low when WE is also low resets the
internal write address to 0. If WE is at a high level when
the RSTW input is brought low, the internal write address
is set to 909. The state of this input is strobed by the
rising edge of WCK.

RSTR (Read Address Reset Input)

This signal is strobed by the rising edge of RCK and
resets the internal read address to 0 if RE is also low. If
RE is at a high level when the RSTR input is brought low,
the internal read address is set to 909.

WE (Write Enable Input)

This input controls write operation. If WE is low, all write
cycles proceed. If WE is at a high level, no data is written
to storage cells and the write address stops increasing.
The state of WE is strobed by the rising edge of WCK.

RE (Read Enable Input)

This signal is similar to WE but controls read operation.
If RE is at a high level, the data outpus become high
impedance and the internal read address stops increas-
ing. The state of RE is strobed by the rising edge of RCK.

WCK (Write Clock Input)

All write cycles are executed synchronously with WCK.
The states of both RSTW and WE are strobed by the
rising edge of WCK at the beginning of a cycle, and the
data inputs are strobed by the rising edge of WCK at the
end of a cycle. The internal write address increases with
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each WCK cycle unless WE is at a high level to hold the
write address constant. Unless inhibited by WE, the
internal write address will automatically wrap around
from 909 to 0 and begin increasing again.

RCK {Read Clock Input)

All read cycles are executed synchronously with RCK.
The states of both RSTR and RE are strobed by the rising
edge of RCK at the beginning of a cycle. This same edge
of RCK starts internal read operation, and access time is
referenced to this edge. The internal read address in-
creases with each RCK cycle unless RE is at a high level
to hold the read address constant. Unless inhibited by
RE, the internal read address will automatically wrap
around from 909 to 0 and begin increasing again.

Absolute Maximum Ratings

Supply voltage, Vo -15t0 +7.0V
Voltages on any input pin, V| -15t0 + 70V
Voltage on any output pin, Vg -15t0 +70V
Short-circuit output current, log 20 mA
Operating temperature, Topg —-20to +70°C

Storage temperature, TsTg -551t0 +125°C

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause permanent
damage. The device should be operated within the limits specified
under DC and AC Characteristics.

Recommended Operating Conditions

Parameter Symbol  Min Typ Max Unit
Supply voltage Vee 4.5 5.0 55 v
Input voltage, high ViH 2.4 5.5 \
Input voltage, low ViL -15 08 v
Operating temperature Ta 0 70 °C

Capacitance
Ta = 25°C; Vg = +5.0V £10%; f = 1 MHz

Parameter Symbol Min Max Unit Pins Under Test

Input C 5 pF  WE, RE, WCK, RCK,

capacitance RSTW, RSTR, Dyno -
Din7

Output Co 7 pF Dourto- Dout?

capacitance
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Block Diagram
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DC Characteristics
TA = -20to +70°C; Vcc = +50V = 10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current iy -10 10 sA ViN = 0V to Vi all other pins not undertest = 0 V
Output leakage current lo -10 10 BA Doyt disabled; Vo = 0to 55V
Output voltage, high Vo 24 v loq = -1mA
Output voltage, low VoL 0.4 \ loL = 20 mA
AC Characteristics
Ta = -20t0 +70°C; Vgg = +5.0V = 10%
1xPD42101-3 nPD42101-2 sPD42101-1
Parameter Symbol min Max Min Max Min Max Unit Test Conditions
Write/read cycle operating current lcc 70 60 35 mA twekK = twek
(min); tack = tack
{min)
Write clock cycle time twek 34 1090 69 1080 69 1080 ns
WCK pulse width twew 14 25 25 ns
WCK precharge time twep 14 25 25 ns
Read clock cycle time thck 34 1090 34 1090 69 1090 ns
RCK pulse width thew 14 14 25 ns
RCK precharge time tacp 14 14 25 ns
Access time thc 27 27 49 ns
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AC Characteristics (cont)

nPD42101-3 rPD42101-2 pPD42101-1

Parameter Symbol min Max Min Max Min Max Unit Test Conditions
Output hold time ton 5 5 ns
Output active time Y2 27 27 5 49 ns (Note 5)
Output disable time tHz 5 27 5 27 5 49 ns (Note 5)
Data-in setup time tps 14 18 18 ns

Data-in hold time ton 5 5 5 ns

Reset active setup time s 14 14 20 ns (Note 7)
Reset active hold time tAH 5 5 ns (Note 7)
Reset inactive hold time taN1 5 5 ns (Note 8)
Reset inactive setup time taN2 14 14 20 ns (Note 8)
Write enable setup time twes 14 20 20 ns (Note 9)
Write enable hold time WEH 5 5 ns (Note 9)
Write enable high delay from tWEN1 5 5 ns (Note 10)
WCK

Write enable low delay to WCK tWEN2 14 20 20 ns (Note 10)
Read enable setup time tRES 14 14 20 ns (Note 9)
Read enabie hold time taeH 5 5 5 ns (Note 9)
Read enable high delay from tREN1 5 5 ns (Note 10)
RCK

Read enable low delay to RCK tREN2 14 14 20 ns (Note 10)
Write disable pulse width twWew 0 0 0 ns (Note 6)
Read disable pulse width tREw 0 0 0 ns (Note 6)
Write reset time tasTW 0 0 0 ns (Note 6}
Read reset time tRSTR 0 [ 0 ns (Note 6)
Transition time r 3 35 3 35 3 35 ns

Notes:

(1) All voltages are referenced to ground. (7) I either tgg or tgy is less than the specified value, reset

@

@

@

(5)

©
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After power-up, a read reset cycle and a write reset cycle must be
executed before proper device operation is achieved.

Input pulse rise and fall times assume tr = 5 ns. Input pulse
levels = GND to 3 V. Transition times are measured between 3
Vand 0 V. See figure 1.

Input timing reference levels = 1.5 V. Output timing reference
levels are 0.8 and 2.0 V. See figure 2.

This delay is measured at 200 mV from the steady-state voltage
with the load specified in figure 4. Under any conditions, t| 7 =
Hz

twew (Mmax) and tppw (Max) must be satisfied by the following
equations in 1-line cycle operation:

twew + trsTw +910 (twek) < 1 ms

taew + tasTR + 910 (tac) = 1ms

@

®)

(10)

(1)

operations are not guaranteed.

If either tqn1 Of tan2 is less than the specified value, internal reset
operations may extend to cycles immediately preceding or
following the period of desired reset operations.

If either tygs of twen (tRes OF trer) is less than the specified
value, write (read) disable operations are not guaranteed.

It either twent OF twenz (REN1 OF tRen2) is less than the
specified value, internal write (read) disable operations may

extend to cycles immediately preceding or following the period
of desired disable operations.

Data is guaranteed to remain valid for a minimum of 1 ms after
itis written. After this time, the data stored may be discharged,
since this device uses a dynamic storage element.
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Figure 1. Input Timing
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Timing Waveforms

Read Cycle
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f1] RSTR=V|y.
2] V = valid data.
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Write Cycle
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Notes:
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[2] V = valid data.
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Timing Waveforms (cont)
Read Reset Cycle
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Write Reset Cycle
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Note:
[1] WE = V).
[2) V = valid data.
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Timing Waveforms (cont)

Write Disable Cycle
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[1] V= Valid Data.
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Read Disable Cycle
REW
R 4 \
J Disable Cycles
1RENT | IRES ) REH 1REN2
RCK n n-1 n+2 [_L .-*_\_] n+3
tac toH tHz Wz
r
High-Z
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Note:
[1] V = Valid Data.
83-0036468
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Timing Waveforms (cont)

Re-Read Cycle

WCK
RCK

trs

ow Yo YA v Y v )]

LSy Y G gy g g S U ORI

A

VLY ) O O O ) 2 0 O ) €00
we 3 [T T T T 7

Note:

[1RE = VL.

(2] V = Valid Data.

[3] The data stored in any location can be re-read as many times as desired within a period of 1 ms

following the writing of data into that location provided that a second write operation has not
re-written new data into that location.
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Timing Waveforms (cont)

910-Bit Delay Line Cycle

S ) S () 90 (W) 6 | 3 ) €0 | €0V 60 |

toHR

[1] V = Valid Data.
(2] 1H = the first group of 910 bits. 2H = the second group of 310 bits.

83-0036578
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Timing Waveforms (cont)

n-Bit Delay Line Cycle

—]

Notes:

[1] V =valid data

[2] 1H = the first group of bits. 2H = the second group of n' bits.
[3] RE =WE = V.

83H-67178B
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Timing Waveforms (cont)

n-Bit Delay Line Timing Cycle (1)
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Timing Waveforms (cont)

n-Bit Delay Line Timing Cycle (2)
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.y e | - ol | |
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[2] V = valid data.
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Applications

1H (910-bit) Delay Line
Any one of the following methods may be used to
configure a 1H (910-bit) delay line, or to vary the number

of delay bits from a minimum of 5 (when operating at
4f5c) to a maximum of 910 (figure 5).

(1) Execute a reset cycle proportionate to the desired
delay length.

(2) Adjust the input timing of RSTW and RSTR to the
desired delay length (see waveform for n-bit Delay
Line Timing 1).

(3) Adjust the address by disabling WE or RE for a
period proportionate to the desired delay length.

Figure 5. Connection of a 1H (910-bit) Delay Line

Reset
|____.
RSTW RSTR  RCK RE
Data inputs —; DIN Dout #5— Data Outputs
WCK WE
Clock =
831H-67008
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Applications (cont)

Noninterlaced Scan Conversion

It is also possible to use either one or two uPD42101s for
noninterlaced scan conversion. If one device is used, the
same data is read twice at 28.6 MHz (8fgc) to prepare it
for writing at 14.3 MHz (4fg¢). If two devices are used as
shown in figure 6, data input at 14.3 MHz is read alter-
nately at 28.6 MHz with RE. Actual line signals and
complement line signals are entered as input data. Com-
plement signais can also be obtained using the
wPD42101 if resetting is performed for each line. A single
signal type is assumed in this case. In actual applica-
tions, noninterlaced scan conversion with brightness (Y)
and color difference (C) and RGB signals will require as
many as two or three times the number of uPD42101
devices shown in this example.

Figure 6. Example of Noninterlaced Scan Conversion
RCK
Reset [8f5C = 28.6 MHz]
I m—
RSTW RSTR RCK RE
Actual Line /
Datalnputs '8 DN Dour
P
v
e WCK WE
s —/ Noninterlaced Line
s -_I_— 8 Data Outputs
, = N
4 N\
4 \
’ 7 RE N
Actual Line REp \
e ——— — N
RSTW RSTR RCK RE A
-\
Interpolated Line %
Data Inputs —75— DIN Dour
»
Transmitted N Displayed
Television N WCK Television
Picture \ T Picture
\ —
Interpolated Line -
WCK

[4tgC = 14.3 MHz]

83iH-66998
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Timing Waveforms (cont)

Application Timing for Noninteriaced Scan Conversion
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Timing Waveforms (cont)

Basic Timing for Noninteriaced Scan Conversion

twek
*
wo T\ S\ W F T\
RS tRH le—twew twep:
RSTW T
RSTR
' tos: [+ tDH-»
W - VWV
D v VIO v v
SO (R 1) 11
|e—tRCK —»-{
SR AW AW BT A A WA AN AW
tRCW| tRCP
[ tac—» [ toH-»]
Dout 'y V(o) v V[809] als < l v
[e——— 455 or 910 Write Cycles —><—-—;‘r;i ::Ia'; g;;::—-—»-a— ;3: ::I.‘; g;ﬁ:::
. \ / | W
Note:
(1] WE = ViL.
(2] V = Valid Data.
{3) For with NTSC the WCK is approxi 14.3 MHz. RCK

cycles at twice this frequency, 28.6 MHz.
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