NEC 4PD41102
: . 1135 x 8-BIT
NEC Electronics Inc. LINE BUFFER FOR PAL TV
Description Pin Configuration
The uPD41102 is a 1135-word by 8-bit line buffer
fabricated with the N-channel silicon-gate process. 24-Pin Plastic DIP or Minifiat
The device helps to create a PAL flicker-free television
picture (noninterlaced scan conversion) by providing ‘;W“E ; ~ :; Ez"‘“
. . . 1 INT
intermediate storage and very high-speed read and oeom s 22 ome
write operation. Doura ]+ 21P o
The uPD41102 can also be used as a digital delay line. “:E : 8 f: g::'rw
The delay length is variable from 12 bits (at maximum anods 2 wsPvee
clock speed) to 1135 bits. rex]s ¥ 7 hwex
Dours [ @ 16 [ Ding
Features Douts[] 10 15 [ Dins
Douts ] 11 14 7 Dine
[J 1135-word x 8-bit organization Doutr[}t2 137 oy
O Line buffer for PAL, 4fgc digital television systems 83-0036364
O Asynchronous and simultaneous read/write
operation Pin Identification
O 1H (1135-bit) delay line Svmbol Funcl
O TTL-compatible inputs and outputs ymbo e
O Three-state outputs Ding-Dinz Write data inputs
J Single +5-volt £10% power supply Doyrto-Douty Read data outputs
0O 3?0-tmil, _2t}f-lpitn pI:stif: DIP and 450-mil, 24-pin RSTW Write address reset input
piastic minitlat packaging RSTR Read address reset input
Ordering Information WE Write enable input
Read Cycle Write Cycle E Read enable input
Part Number Time (min) Time (min) Package WCK Write clock input
1PD41102C-3 28 ns 28 ns 24-pin plastic DIP RCK Read clock input
C-2 28ns 56 ns GND Ground
Cc-1S 34 ns 34 ns Voo +5-volt power supply
C1 56 ns 56 ns
uPD41102G-3 28 ns 28 ns 24;pjn plastic
62 28 ns 56 ns miniflat
G-18 34ns 34ns
G-1 56 ns 56 ns
3-15

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



uPD41102

NEC

Pin Functions
Dino-Din7 [Data Inputs)

in a digital television application, the digital composite
signal, luminance, chrominance, etc., information is
written into these inputs.

DouTto-Dour7 [Data Outputs)

These 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 plus 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 to a low level resets the internal
write address to 0if WE isalso ata low level. If WE is ata
high ievel when the RSTW input is brought iow, the
internal write address is set to 1134. The state of this
input is strobed by the rising edge of WCK.

RSTR [Read Address Reset Input]

Strobed by the rising edge of RCK, this signal resets
the internal read address to 0 if RE is also ata low level.
If RE is at a high level when the RSTR input is brought
low, the internai read address is set to 1134.

WE [Write Enable Input]

This input controls write operation. If WE is at a low
level, all write cycles proceed. If WE is ata 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 outputs become high
impedance and the internal read address stops in-
creasing. The state of RE is strobed by the rising edge
of RCK.
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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 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 auto-
matically wrap around from 1134 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 acycle. This
same edge of RCK starts internal read operation, and
access time is referenced to this edge. The internal
read address increases 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 1134 to 0 and begin
increasing again.

Absolute Maximum Ratings

Supply voltage, Voc —15t0+70V
Voltage on any input pin, V} —15t0+7.0V
Voltage on any output pin, Vg -1.5t0o +7.0V
Short-circuit output current, lgs 20 mA
Operating temperature, Topr —20 to +70°C
Storage temperature, Tgtg —55 to +125°C

Comment: 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.
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Block Diagram

jo——————RE
Read
Control [«——Rex
[ «—————RSTR
Read
Row Selectors 41
8 Data Write Dual-Ported Read Data 8
DiNo—Diny H—» Input Cotumn Storage Column Output —F—» D, —D.
Buffers Selectors Cell Array Selectors .u“lﬂ.“n ouTe=Dourr

L Write

Row Selectors

Write
Control

83-0033398
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Figure 1.

Connection for Noninterlaced Scan Conversion

RCK
[(8tsc = 35.5 MHz]

RE4
RSTW RSTR RCK RE
Joumne L ow our
_ P d
-7 i WOK L , _ Nonintertaced Line
- -7 ,J, A 8 Data Outputs
- - - - \\
Actusl Line N
AN
| I RE2 N
RSTW RSTR RCK RE A \
_
________ =
Transmitted AN $|:p||.y|-¢
J— levl n
Thoure \ WeK WE Picture
\
Interpolated Line ﬁly
WCK
(afgc = 17.7 MHz]
83-003726B
Recommended DC Operating Conditions DC Characteristics
Ta=—20t0 +70°C; GND =0V Ta = —20 to +70°C; Vo = 5.0 V +£10%
Limits Limits
Parameter Symbol Min Typ Max Unit Parameter Symbol Min Typ Max  Unit Test Conditions
Supply voltage Ve 45 50 55 v Write/read Icc 90 mA
Input voltage, high _ Vix 24 55 v Gycle operating
Input voltage, low Vi 13 08 Y inputieakage | 10 10 uA V=0toVegal
current other pins not
Capacitance under test=0V
Ta = —20 to +70°C; Vg = 5.0 V £10%; f = 1 MHz Output leakage g —10 10 pA Doyt disabled;
Limits current Vo=0t055V
Parameter Symbol Min Typ Max Unit Pins Under Test g:gg ut voltage,  Vou 24 V. lon=—1mA
Input capacitance Gy 5 oF KJ&,R——,EQMK’ :)utput voltage, VgL 04 V lg.=2mA
RSTR, Ding-Diny ow
Output capacitance  Cg 7 pF Dourto-Douty Notes:
Notes: (1) All voitages are referenced to ground.

(1) These parameters are sampled and not 100% tested.
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AC Characteristics
Ta = —20to +70°C; Vgg = 5.0 V £10%

Limits

4#PD41102-3 4PD4102-2 ©PDAI0218 4PD41102-1 )
Parameter Symbel Min Max Min Max Min Max Min Max Unit  Test Conditions
Write clock cycle time twek 28 880 56 880 34 880 56 880 ns
WCK pulse width twew 12 20 " 20 ns
WCK precharge time twee 12 20 " 20 ns
Read clock cycle time trek 28 880 28 880 34 880 56 880 ns
RCK pulse width tRow 12 12 14 20 ns
RCK precharge time tRcp 12 12 14 20 ns
Access time tac 2 21 27 40 ns  Figure5
Access time after a reset cycle tacr 2 21 27 40 ns
Output hold time toH 5 5 5 5 ns
Output hold time after a reset cycle tour 5 5 5 5 ns  Figure5 (Note 7)
Output active time tz 5 21 5 2 5 27 5 40 ns  (Note d)
Output disable time thz 5 21 5 21 5 27 5 40 ns
Data-in setup time tos 12 15 14 15 ns
Data-in hold time toH 5 5 5 5 ns
Reset active setup time trs 12 12 “ 20 ns  (Note 8)
Reset active hold time tRH 5 5 5 5 ns
Reset inactive hold time N1 5 5 5 5 ns  (Note 9)
Reset inactive setup time tRN2 12 12 14 20 ns
Write enable setup time twes 12 20 14 20 ns  (Note 10)
Write enable hold time twEH 5 5 5 5 ns
Write enable high delay from WCK  tweny 5 5 5 5 ns  (Note 11)
Write enable low delay to WCK twen? 12 20 14 20 ns
Read enable setup time tRes 12 12 1) 20 ns  (Note 10)
Read enable hold time tReH 5 5 5 5 ns
Read enable high delay from RCK  tpent 5 5 5 5 ns  (Note 11)
Read enable low delay to RCK tREN2 12 12 14 20 ns
Write disable pulse width twew 0 (Note6) O (Note6) O (Note6) O (Note6) ms
Read disable pulse width tREW 0 (Note6) O (Note6) O (Note6) O (Note6) ms
Write reset time tRSTW 0 (Note6) 0 (Note6) O (Note6) 0 (Note6) ms
Read reset time tRSTR 0 (Note6) O (Note6) O (Note6) O (Note6) ms
Transition time tr 3 35 3 35 3 35 3 35 ns
Notes:
(1) All voltages are referenced to ground. (4) Thisdelay is measured at £200 mV from the steady-state voltage
(2) Inputpulse rise and fall times assume tr =5 ns. Input pulse levels with the load specified in figure 6. Under any conditions, t, 7 =

=GNDto 3 V. Transition times are measured between 3VandOV. tHz.
See figure 3. (5) Input timing reference levels = 1.5 V.

(3) Outputtiming reference levels are 0.8 and 2.0 volts. See figure 4.
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AC Characteristics (cont)

Notes [cont]:

(6) twew (max) and trgw (Mmax) must be satisfied by the following
equations in 1 line cycle operation:
twew + tagtw + 910 (twek) <1 ms
trew + trsTR + 90 (tack) =1 ms

(7) This parameter has meaning when trck = tacr (max).

(8) If either tgg or tpy is less than the specified value, reset
operations are not guaranteed.
(9) If either tryy OF trN2 IS less than the specified value, internal

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

(10) If either twes or twen (tRes OF tRen) is less than the specified
value, write (read) disable operations are not guaranteed.

(11) If either twent OF twen2 (tRent1 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.

Figure 2. Connection for a 1H (1135-Bit) Delay Line Figure 5. Output Load for fac, tacn, toH. and tonr
Reset +5V
‘l 4E 1.9k
ASTW ASTR RCK  RE !
Dout y I
B s I Dout #5 Omu EE 1.0k I 30 pF
WCK WE - 83-003852A
1
1 L Figure 6. Output Load for t; 7 and tyz
Clock
83-003830A
SV
Figure 3. AC Input Timing Reference Waveform ‘E 19k0
3oV Qour --
0.0V ‘& 1.0x0 SpF
Sns Sns b
83-003650A =_L l
" B3-003649A

Figure 4. AC Output Timing Reference Waveform

20v

o8V

B3-003851A
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Timing Waveforms

Read or Write Reset

t+——— Reset Cycles —!

S S WP U e WP o W e WP

tRN2

fe— tRN1—ie— IRS —>le——IRSTW, IRSTR: 1RH

4 2
RNt RS le—tan tAN:

i S WiV

P —— ' —

toH toHR ton ton

Note:
(1] WE=RE=vy
(2] V= Valid Data.
{3] Read operations commence from the rising edge of RCK at the beginning of a cycie. For the

firstcycle in a group of reset cycies, the read access iime is defined as tACR. in all other cycles,

tac defines the read access time.
(4] H = 1135 cycles.
[5] Write data is strobed into the device on the rising edge of WCK at the end of a cycle.

83-0037278

Write Disable

we 71 i X

(IWENT | twes tweH | twenz

om YR XN e Y XX YRR o XN

Note:
(1] V= Valid Data.

83-0037238
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Timing Waveforms (cont)

Read Disable

7 e X
tREN1 tRes tREH tREN2 ‘
A\ e
=\ e NP N
oou-r_m Vin] m Vin+1] ‘W vin+2] ¢ High2 :”I

Note:
{1] V = Valid Data.

83-0036468

(1135-m)-Bit Delay Line, No. 1

I L L g T s B o
L
oour JY_v M woam YT o ;'XXXZXX""”“ILM — MVM,..MWMMI

- O 1 ) O 1
S CEC G ) G ) 1) G 1 D 1) G 1)
i

DmX v(1132] m V([1133) m V[1134LMV[1135] m v(1136] M V[1137] M V[1138]

Note:
(1)RE = VL.
{2) V = Valid Data.

83-0036478
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Timing Waveforms (cont)

(1135-m)-Bit Delay Line, No. 2

WwCK
ROK 0-1135 1-1135 m-1-113
= =
RSTW
RSTR
. \
Pour y m e m e mm b “ i 1%““”‘%‘”""}%
;

) S ) G )
S o1 G 1 1 ) G 1 G ) G 1

DmX Vv(1132] m V[1133TM V[1134] m V[1135rm V[1136] m V[1137] MVmurm v

Note:
[1}RE = vy
{2]V = Valid Data.

aa

L e e

83-0036488

1135-Bit Delay Line

Dour

Note:
[1] V = Valid Data.
[2] 1H = the first group of 1135 bits. 2H = the second group of 1135 bits. See figure 2.

83-0036428
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Timing Waveforms (cont)

n-Bit Delay Line

U L/
X T m
1 2

0 ) S0 (0 0 0 88 ) 3 (8 V0 JTL

1H Data
WE, RE

I 2>
¢

[1] V = Valid Data.
{2] 1H = the first group of n bits. 2H = the second group of n bits.

Re-Read Operation

83-0036438

Note:

RE=v).

[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)

Basic Timing for Noninterlaced Scan Conversion

wCK
S S WYY o WY e WAF s S 2 W
tRS—] Y twew twep—e
ST I alz -3 i
RSTR {
tps: [ ton:
VWAAYWWY WVVVWAN VYWV VYU Y,
S (NI 11 T 100 D 0 SR 1001 01
| tRCK —»
S AUAWAE Y WAl Wl Al
tRcw| trep
] tAc—>| [ ton-+]
Dout 2@ ‘{ l V(o] * ’ v x u vi113a]F 2 jj x v
|e——567.5 or 1135 Write Cy:ln—>¢— 518173: :'.r::: g;:'l::____,_____l:g::x g:;l:: —
m \ / \
Note:
[1] WE=vy_.
{2] V = Valid Data.
(3] For with PAL the WCK is app! 17.7 MHz. RCK
cycles at twice this frequency, 35.5 MHz.
83-0036408
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Timing Waveforms (cont)

Application Timing For Noninteriaced Scan Conversion

0 1 2 3 4 5 1 ¢ 1129 1130 1131 1132 1133
WCK I l

wE \ { i\
= R4
({4 (e

ASTW —lrl , " 7

! o| |zl ‘dl | | T T T T O Y
1124 1126 128 1130
- (( ! 3 5 123 125 127 1120 113
>
. 5
« «

tac nH

DouTt ;

o+ 2 3 4 1122 1124 1126 1128 113

123 1125 127 1129
-~ j l ‘v‘r
RE «

>

L6 e

(D RSTR » LI B

po————— nH'—1H

90000000010 E ;
;
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T > 7 —1
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83-0050208
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