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NEC Electronics Inc.

HPD42505
Line Buffer for
Communications Systems

Description

The uPD42505 is a 5048-word by 8-bit dual-port line
buffer fabricated with a silicon-gate CMOS process. The
device is capable of asynchronous read and write
operation at high speed, and can be used as atime axis
converter or a digital delay line of up to 5048 bits (10 bits
minimum at maximum frequency).

Applications include image processing in facsimile ma-
chines, plain paper copiers, video systems, and other
optical scanners; time base correction in video play-
back systems; and data communication buffering in
multiprocessor systems and local area networks.

Features

O 5048-word x 8-bit organization

O Dual-port operation

© Image processing and data communications
applications

Asynchronous and simultaneous reading/writing
1H (5048-bit) delay line capability

TTL-compatible inputs and outputs

Three-state outputs

Single + 5-volt power supply

24-pin plastic DIP and 28-pin plastic ZIP packaging
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Pin Identification

Pin Configurations

24-Pin Plastic DIP

Douto 1 [1Dino
Dout1 02 [ Ding
Doutz O3 (101N
Douts 4 I DiNg
RE s [ we
RSTR 6 1 RsTW

GND[]7 [ Vee

RCK]s 3 wek
Douts Oo ] Dina
Douts 10 [JDINs
Douts O 11 1 Ding

Iy
N

83YL-7174A

Symbol Function

Dino - Din7 Write data inputs

DouTto - Dout? Read data outputs

RCK Read clock input

RE Read enable input
RSTR Read address reset input
RSTW Write address reset input
WCK Write clock input

WE Write enable input

GND Ground

Vee +5-volt power supply
60100

28-Pin Plastic ZIP
GND
GND
Ding DN
Ding Dwi
Vi
D oc Douto
ouT DouT2
Pouts GND
RSTR RE
RCK
Dours gNo .
Douts 19 DOU
Vee 21 WE—OU”
ASTW 23 o
Oe 25 DINS
Oing 27 WK
83YL-7175A
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Block Diagram

Read

Row Selectors

// YY
o o 8 Data Write Dual-Port cgf'ad Data 8
iNo—DiN7 —/—> Input Column umn Output _
Buffers Selectors Selectors Buffers 7—> Douto-Dout?
-

Write
Row Selectors
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Ordering Information

Device Cycle Time (min) Read Access Time (max) Hold Time (min) Package
pPD42505C-50 50 ns 40 ns 5 ms 24-pin plastic DIP
C-75 75ns 85 ns
C-50H 50 ns 40 ns 20 ms
C-75H 75ns 85 ns
HuPD42505V-50 50 ns 40 ns 5 ms 28-pin plastic ZIP
V-75 75 ns &5 ns
V-50H 80 ns 40 ns 20 ms
V-75H 75 ns 55 ns

Pin Functions

Dino through D)n7 (Data Inputs). New data is entered
on these pins.

Douto through Doyty (Data Outputs). These tri-state
outputs are used to access stored information. In a
simple digital delay line application, a minimum delay of
10 clock cycles is required to move data from the input
pins to the output pins.

RCK (Read Clock input). All read cycle are executed
synchronously with RCK. The states of both RSTR and
RE are strobed by the rising edge of RCK at the
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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 increments with
each RCK cycle, unless RE is high to_hold the read
address constant. Unless inhibited by RE, the internal
read address will automaticaily wrap around from 5047
to 0 and begin incrementing again.

RE (Read Enable Input). This signal controls read
operation. If RE is low, all read cycles proceed. If REisat
a high level, the data outputs become high impedance
and the internal read address stops incrementing. The
state of RE is strobed by the rising edge of RCK.
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RSTR (Read Address Reset Input). This signal is
strobed by the rising edge of RCK and resets the
internal read address to 0.

RSTW (Write Address Reset Input). Bringing this sig-
nal low resets the internal write address to 0. The state
of this input is strobed by the rising edge of WCK.

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 increments 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
automatically wrap around from 5047 to 0 and begin
incrementing again.

WE (Write Enable Input).This input is similar to RE but
controls write operation. If WE is at a high level, no data
is written to storage cells and the write address does
not increment. The state of WE is strobed by the rising
edge of WCK.

Operation

Reset Cycle. The uPD42505 requires the initialization of
internal circuits using the RSTW/RSTR reset signals
before starting operation as a time axis converter or a
digital delay line.

A reset cycle can be executed at any time and does not
depend on the state of RE or WE. However, RSTW and
RSTR must satisfy required setup and hold times as
measured from the rising edges of WCK and RCK.

Write/Read Cycles. Write and read cycles are synchro-
nizedto their respective WCK/RCK inputs and executed
individually when WCK or RCK is high and WE or RE is
low. Write data must satisfy setup and hold times as
specified from the rising edge of WCK. New data written
to a particular address is available for reading after 1/2
write cycle + 500 ns (maximum).

The access time of a read cycle is measured from the
rising edge of RCK, either by tacp for an access during
the first cycle directly after a reset begins, or by tac for
an access under other conditions. Stored data is read
nondestructively; data can be read repeatedly within a
prescribed time of 5 ms maximum (20 ms maximum for
-H versions).

Time Axis Conversion. To use the uPD42505 as atime
axis converter, write and read cycles must be controlled
independently. Write and read ports must be initialized

separately using the reset signals. Write cycles can then
be executed in synchronization with WCK and write
data can be stored sequentially from address 0 of this
device. Afterward, when a read cycle is executed in
synchronization with RCK, stored data can be read
sequentially from address 0.

Since write and read cycles can be executed indepen-
dently, data loaded at one arbitrary drive frequency can
be read at another arbitrary drive frequency. In this
sense, the uPD42505 functions as a time axis converter.

Digital Delay Line. The zPD42505 can be easily used
as a digital delay line of 5,048 bits or less. After the
internal circuits are initialized using simultaneous
RSTW/RSTR signals, write/read cycles also may be
executed simultaneously by supplying the same pulse
to the write (WCK) and read (RCK) clocks. Write data is
always read after the full 5,048-bit delay if neither write
nor read operation has been inhibited. This is the
essential delay line function.

If either WE or RE is set at a nonselected (high) level for
several cycles while the other is maintained in a se-
lected (low) level, the delay line length can differ from
5,048 bits.

For example, if only WE is a set to a high level (write
disable) for a smail number of cycles, read cycles are
executed continuously and the delay line lengthiis large
(see the waveform for *'(5048-m)-Bit Delay Line No. 2").
Alternatively, if only RE is set to a high level (read
disable) for a small number of cycles, write cycles are
executed continuously and the delay line length is
small. Note that the minimum delay line length is 10 bits
(for maximum frequency operation) and the maximum
is 5,048 bits.

A data delay of 5,048 bits or less can also be obtained by
applying the RSTW and RSTR signals at different times.
For example, data loaded for “m” cycles after RSTW can
then be read after supplying RSTR. In this case, since
write data can be read from the beginning after a delay
of “m” cycles, the device can be used as an “m-bit”
digital delay line.

The RSTW/RSTR reset signals can also be simulta-
neously loaded at every 1H (horizontal line) period. In
this case, write data loaded in the previous line cycle is
read out from the beginning as read data after the reset.
Therefore, a delay line length ranging from 10 to 5,048
bits can be obtained according to the length of the reset
signals supplied. Refer to the timing waveform for an
“n-Bit Delay Line.”
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Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Voo -15to +7.0V Parameter Symbol Min Typ Max Unit
Voltage on any input pin, V) -15t0 +7.0V Supply voltage Vee 4.5 5.0 55 A
Voitage on any output pin, Vo -15t0 +7.0V Input voltage, high Vi4 24 Vee \
Short-circuit output current, log 20 mA Input voltage, low Vi -1.5 0.8 Vv
Operating temperature, Topr -20to +70°C Ambient temperature Ta -20 70 °C
Storage temperature, TgTg -55to +125°C

Capacitance

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 specitfied

under DC and AC Characteristics.

DC Characteristics

Ta = —20 to +70°C; Vg = +5.0V *10%

Ta = 25°C; Vg = +5.0V +10%; f = 1 MHz

Parameter Symbol Max Unit Test Conditions

input [ 5 pF  WE, RE, WCK, RCK,
capacitance RSTW, RSTR, Dino - Diny
Output Co 7 pF Douto - Dout?
capacitance

Notes:

(1) These parameters are sampled and not 100% tested.

Parameter Symbol Min Typ Max Unit Test Conditions
Write/read cycle operating current lcc 60 mA
Input leakage current ] -10 10 HA V| = 0V to Vg all other pins not under test = 0V
Output leakage current lo -10 10 LA Douyr disabled; Vo = 0to 8.5V
Output voltage, high VoH 24 A loy=~1mA
Output voltage, low VoL 0.4 A loL=2mA
AC Characteristics
Ta = -20to +70°C; Voo = +5.0V £10%
pPD42505-50 ©PD42505-75 pPD42505-50H  uPD42505-75H
Parameter Symbol Min Max Min Max Min Max Min Max unit  Test Conditions
Write clock cycle time twek 50 990 75 990 50 3960 75 3960 ns
WCK puise width twew 20 30 20 30 ns
WCK precharge time twep 20 30 20 30 ns
Read clock cycle time trck 50 990 75 990 50 3960 75 3960 ns
RCK pulse width tRew 20 30 20 30 ns
RCK precharge time tacp 20 30 20 30 ns
Access time tac 40 58 40 55 ns
Access time after a reset tACR 40 55 40 55 ns
cycle
Output hold time toH S 5 5 5 ns
Output hold time after a tOHR S 5 ns (Note 7)
reset cycle
Output active time t z 5 40 ) 55 40 5 55 ns (Note 4)
Output disable time thz 5 40 5 55 40 5 85 ns {Note 4)
Data-in setup time tps 15 20 15 20 ns
16F-4
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AC Characteristics
Ta = -20to +70°C; Voo = +5.0V £10%

pPD42505-50 pPDA42505-75 pPD42505-50H uPD42505-75H

Parameter Symbol  Min Max Min Max Min Max Min Max Unit  Test Conditions
Data-in hold time toH 5 5 5 5 ns

Reset active setup time tRs 15 20 15 20 ns (Note 8)

Reset active hold time tRy 5 5 ns (Note 8)

Reset inactive hold time tANt 5 5] ns (Note 9)

Reset inactive setup time tAN2 15 20 5 20 ns (Note 9)

Write enable setup time twEs 15 20 15 20 ns (Note 10)

Write enable hold time twEH 5 5 ns (Note 10)

Write enable high delay from  twenq 5 5 ns (Note 11) 1 8f
WCK

Write enable low delay to twEN2 15 20 15 20 ns (Note 11)

WCK

Read enable setup time tRES 15 20 15 20 ns (Note 10)

Read enable hold time tREH 5 5 5 ns (Note 10)

Read enable high delay from  tpeng 5 5 5 ns {Note 11)

RCK

Read enable low delay to tREN2 15 20 15 20 ns (Note 11)

RCK

Write disable pulse width twew (o} 0o 0 (/] ms (Note 6)

Read disable pulse width tREW 0 0 0 ] ms (Note 6)
Write reset time trsTW 0 [+] 0 ] ms  (Note 6)

Read reset time tRSTR 0 0 0 o ms  (Note 6)
Transition time tr 3 35 3 35 3 35 3 35 ns

Notes:

(1) All voltages are referenced to ground. (7) This parameter applies when tack = tacr (max)

(2) Input pulse rise and fall times assume ty = 5 ns. ® K 9"":' trs °’°:RH is l:ssdthan the specified value, reset

operations are not guaranteed.
(3) Input pulse levels = GND to 3 V. Transition times are measured P o )
between 3V and O V. (9) If either tpyq or tayo is less than the specified value, internal

reset operations may extend to cycles immediately preceding or

(4) This delay is measured at 200 mv from the steady-state voltage following the period of desired reset operations.

with the load specified in figure 2. Under any conditions, t; 7 =
thz. (10) if either tweg or twey (tRes Of tRE) Is less than the specified
value, write (read) disable operations are not guaranteed.

(11) i either tweng or tweN2 (tRENt1 OF tREN2) Is less than the
specified value, internal write (read) disable operations may
extend to cycles immediately preceding or following the perlod
of desired disable operations.

(5
(6) twew (max) and tppy (max) must be satisfied by the next
equations in one line cycle operation:
twew + trsTw + 5048tywck < 5 ms (20 ms for -H versions)
tRew + tasTR + 5048tgck = 5§ ms (20 ms for -H versions)

Input timing reference levels = 1.5V,

18F-5
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Figure 1. Output Load for taxc, tacn, ton, and topyp

Dour

+

83IH-67028

Figure 2. Output Load for t; yand tyz

8AH-67008
Figure 3. Input Timing
30V — — — — — — — — —
ooV
5ns —b-l 5ns l:
83IH-67018
Figure 4. Output Timing
2ov———————————/F \
bV — — — — — — — — -\ /
831H-8658B
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Timing Waveforms

Write Cycle
[€—— Cycle n —»t€—Cycle n + 1 —»«—Cycle n + 2—a—————Disable Cycle ~~—~—————Ir€—Cycle n + 3—»
Fe——tWCK——>
twep
WCK { {
R U SN
twew TWEN1 It WES tWEH I tWEN2
\ / #
WE
} twew
IDH
c— tps e—
DiN Vin+1) Vin+2)
Notes:
[1] RSTW =V 4.

[2) V = valid data.

B83H-6704B

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003

Read Cycle
[€— Cycle n —>»«<—Cycle n + 1 —»€—Cycle n + 2—»1€—————Disable Cycle———————»1«—Cycle n + 3
[€——tRCK—
tRCP
Rok A \ 4
J O 7 \_7 \__/
tRCW tREN1 > tRES 'REH | tREN2
[E——t AC — >
_ \ / %5
e /
r("'OH" tREW
tAc—>
le—11 z [e——tHZ— g 4
High Impedance
Dout Vin) W Vin+1) W Vin+2) @Eﬁg Vin+a) X
Notes:
[1] RSTR =V(n.
{2] V =valld data.
83I4-67058
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Timing Waveforms (cont)

Write Reset Cycle

l«—————Cyde n—————»t———Reset Cycie——>»

s T

l€—————Cycle 0————>

L 4

le—tpg —>l€——— IRSTW————>{t——tRH—>{

le————Cycle 1—————>1

!—\__}[__

Notes:
{1] WE=vy..
[2] V = valid data.

S \ [
RSTW
\ J [e—tRN2—>
[€— IRN1—>1€—tDS~> [e—tDS—>

ows Yo NI SLLIL, T oo LN

83H-67068

Read Reset Cycle
|€———Cycie n———>»1¢———Reset Cycle > Cycle 0 1 >
e _7!_—\_) L,_Jr__\_Jr—\_J
tRS tRSTR > tRH—>
RSTR !( ;{
le— tAN1—>] letRN2—>]
[<—"AC l<—tac—>] re—tac—>] «—tAC—>

Dout Vin- 1) Vi llllll’ ‘

Uil

o NI

‘OH—»‘ e—

Notes:
[1] RE = Vj_.
[2] V = valid data.

<

tOH-)-l e—

12F 8
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Timing Waveforms (cont)

Time Axis Conversion Cycle
v N\ AVAVAVAVAVAVAW
tRH
wew twep
tRs twek
ASTW
—» I‘» tDH

il B 90 8% %9%9%0%9%0%0%0,
o \VAVAVAV AV AVAVAVAV/

tRCW tRcp —»l le—tRS

RSTR

DouT

Notes:

[1] WE = RE =V

[2] V = valid data.

[3) Read cycles commence from the rising edge of RCK. For the first cycle
in a group of reset cycles, the read access time s defined as tACR .
in all other cycles, toc defines the read access time.

{4] Write data is strobed into the device on the rising edge of WCK at the
end of a cycle.

8WG-71778
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Timing Waveforms (cont)

5048-Bit Delay Line Cycle
1H 2H
WCK
ROK J!_\D[_\L/[—\i/'! 5046 5047 /—\52l7 5049 5050 5051
tRH
tRS <

AsTW o
RSTR

DIN

l«- tacr tOHR

Al
Al

vViL

Notes:
{1] V =valid data.
2] 1H = the first group of 5048 bits.
2H = the second group of 5048 bits.

B83IvG-71788
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Timing Waveforms (cont)
n-Bit Delay Line Cycle
le |
WCK
RCK 0 1 n' — n' -1 o
RS
T 45 45
RSTR
ko I -
\ i (AN
0.0*&.»0&: )XXEO()W)@XEO( MM)@(W
tAc—» !Ac—> ““““““““““““““““ TI
tACR>] toH ’(—-) |
—
I
v 1H Data l«—zri—
WE, FE —= 45 45
Notes:
[1] V =valid data
[2] 1H = the first group of bits. 2H = the second group of n' bits.
[3] RE = WE = Vyi.
831H-67178
12F-11
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Timing Waveforms (cont)

Re-Read Cycle

Vj’ﬂgz 1 0 1 2 /_\T} m+1 m+2, /—\2} n+t n+2

tRS > |

_‘:]&_/ T\ Y
om X MR o v XEOKam¥OK v XOK ¥ XK ¥ XK
voun XXX OO0

X K

N0V DI Y

[ 7.7 7 7

Al

Notes:

(1] RE=vVy

[2] V = vaiid data.

[3] The data stored In any location can be re-read as many times as desired,
within a period of 5 ms following the writing of data Into that location, provided
that a second write cycle has not rewrltten new data Into that location.

8IVG-71768
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Timing Waveforms (cont)

Write Disable Cycle
WEW »{
wE —/
Disable Cycles
|IWEN1 | tWES 'WEH_ | IWEN2

Notes:
[1] V =valid data.
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8vG-71818
Read Disable Cycle
tREW »!
£
RE }/
Disable Cycles
'REN1 | 'RES 'REH_ | 'REN2
RCK n n+1 n+2 /_\_‘ n+3
t toH
A04>I <> le— thz etz
X High Impedance
Notes:
[1] V = valid data.
B8NG-716828
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Timing Waveforms (cont)

(5048-m)-Bit Delay Line No. 1

m— m- m+ m+
ek 7 0-5048 1-5048 ’_\1&7 5048 1-5048 2-5048
RSTR _\__/

m Cycles

Py
45
RSTW v

v % v v v v
[0-5048] [1-5048] [m—1-5048] [m-5048] [m+1-5048) [m+2-5048]

DD D . D

N D D D D e D P €
(5045] [5046) (5047] [5048] (5049) (5050) 0‘?.?‘0 0‘?‘?’0 v

Notes:
1] RE=V)
{2] V =valld data.

BWG-71798
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Timing Waveforms (cont)

(5048-m)-Bit Delay Line No. 2

WCK . m— m— m+ m+
ROK 7 0-5048 1-5048 1-5048 5048 1-5048 25048

— 55
RSTR
RSTW

- m Cycles

3l
<

v v v
[0-5048) [1-5048) [m—1—so4a] [m—so4a] [m+1—5048] [m+2—5048]

oo R ORI ORI O

DA

4

U

[1] RE=Vy.
[2] V = valid data.

83vG-71808
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