sl Ay
oy il W@ﬁ"’ g

MEMORY PRODUCTS DATA BOOK
me 2 of 2
SRAMS #SMs, EEPROMs



NEC Electronics Inc. NEC

1993
MEMORY PRODUCTS
DATA BOOK

Volume 2 of 2
SRAMs, ASMs, EEPROMs

Document No. 60105-1-V2
©1993 NEC Electronics Inc. All rights reserved.
Printed in the United States of America.

No part of this document may be copied or reproduced in any form or by any means without the prior written consent of NEC Electronics Inc.
(NECEL). The information in this document is subject to change without notice. Devices sold by NECEL are covered by the warranty and patent
indemnification provisions appearing in NECEL Terms and Conditions of Sale only. NECEL makes no warranty, express, statutory, implied,
or by description, regarding the information set forth herein or regarding the freedom of the described devices from patent infringement. NECEL
makes no warranty of merchantability or fitness for any purpose. NECEL assumes no responsibility for any errors that may appear in this
document. NECEL makes no commitment to update or to keep current information contained in this document. The devices listed in this
document are not suitable for use in aircraft, aerospace equipment, submarine cables, nuclear reactor control systems and life support
systems. [f customers intend to use NEC devices for above applications or they intend to use "standard" quality grade NEC devices for
applications not intended by NEC, please contact our sales people in advance.



- NEC




NEC

General

Application Specific
Devices

Fast Static RAMs
(64K)

Fast Static RAMs
(256K)

Fast Static RAMs
(1M)

Fast Static RAMs
(4M)

Cache Data RAMs
Standard Static RAMs

ECL RAMs
10K Interface

ECL RAMs
100K Interface

EEPROMSs

Application Notes

Package Drawings

25

26

27

28

29



NEC




NEC Contonts

Volume 1

Section 1. General Information
Upcoming Products
Manufacturing in Roseville, California

Device Numbering Guide

nlplwl=

Quick Reference Guide

Section 2. Reliability and Quality Control
Built-in Total Quality Control (TQC)
Approaches to TQC

Implementation of Quality Control

Reliability Theory

Failure Analysis

Summary

Figure 1. NEC's Quality Control System

Figure 2. New Product Development

Figure 3. Electrical Testing and Screening

Figure 4. Reliability Life (Bathtub) Curve

Appendix 1A. Typical QC Flow for CMOS Fabrication
Appendix 1B. Typical QC Flow for PLCC Assembly/Test
Appendix 2. Typical Reliability Assurance Tests
Appendix 3. New Product/Process Change Tests
Appendix 4. Failure Analysis Flowchart

ajiniwwiIMicloila|lW]=|=

-
o

-
—ry

-
w

-
(&)

ey
H

Section 3. 256K DRAMs

uPD Organization Features

41256 256K x 1 Page; NMOS 3a
41464 64K x 4 Page; NMOS 3b
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Volume 1 (cont)

Section 4. 1M DRAMs

uPD Organization Features .
421000 MMx1 Fast-page (See App Note 53.) ‘ ’ S - 4a
424256 256K x 4 ‘ Fast-page S s 4b

Section 5. 4M DRAMs (4M x 1 and 1M x 4)

pPD Organization Features : :

424100 aM x 1 Fast-page o ‘ 5a
424100A 4M x 1 Fast-page C

424100L 4M x 1 Fast-page; 3.3-volt

4284100A 4Mx 1 Fast-page; self-refresh

4254100L. aM x 1 Fast-page; self-refresh; 3.3-volt ;
424101 4Mx 1 Nibble © 5b
424102 4M x 1 Static-column v ‘ 5¢c
424400 1iMx4 Fast-page ' - .5d
424400A iMx 4 Fast-page

424400L iMx 4 Fast-page; 3.3-volt

4254400A iMx 4 Fast-page; self-refresh

4254400L iMx4 Fast-page; self-refresh; 3.3-volt :

424402 1iMx 4 Static-column - S S © . 5e
424410 iMx 4 Fast-page; write-per-bit 5f
424412 iMx 4 Static-column; write-per-bit : 59
424440 1M x 4 Fast-page; 4 CAS sh
4244401 1Mx 4 Fast-page; 4 CAS; 3.3-volt ' - ‘
4254440 Mx4 Fast-page; 4 CAS: self-refresh

4254440L  1Mx 4 Fast-page; 4 CAS; self-refresh; 3.3-volt
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Section 6. 4M DRAMSs (512K x 8/9)

uPD Organization Features

424800A 512Kx 8 Fast-page 6a
424800L 512K'x 8 Fast-page; 3.3-volt

4254800A 512K x 8 Fast-page; self-refresh

4254800L 512Kx 8 Fast-page; self-refresh; 3.3-volt

424810A 512K x 8 Fast-page; write-per-bit 6b
424810L 512Kx 8 Fast-page; write-per-bit; 3.3-volt

4254810A 512Kx 8 Fast-page; write-per-bit; self-refresh

42548101 512K x 8 Fast-page; write-per-bit; self-refresh; 3.3-volt

424900A 512Kx 9 Fast-page 6c
424900L 512K x 9 Fast-page; 3.3-volt

4254900A 512Kx 9 Fast-page; self-refresh

4254900L 512Kx 9 Fast-page; self-refresh; 3.3-volt

Section 7. 4M DRAMs (256K x 16/18)

uPD Organization Features
424170A 256K x 16 Fast-page; 2 WE; 1K refresh 7a
424170L 256K x 16 Fast-page; 2 WE; 1K refresh; 3.3-volt
4254170A 256K x 16 Fast-page; 2 WE; 1K refresh; self-refresh
4284170L 256K x 16 . Fast-page; 2 WE; 1K refresh; self-refresh; 3.3-volt
424190A 256K x 18 Fast-page; 2 WE; 1K refresh 7b
424190L 256K x 18 - Fast-page; 2 WE; 1K refresh; 3.3-volt :
4254190A 256K x 18 Fast-page; 2 WE; 1K refresh; self-refresh
4254190L 256K x 18 Fast-page; 2 WE; 1K refresh; self-refresh; 3.3-volt
424260A 256K x 16 Fast-page; 2 CAS; 512 refresh 7c
424260L 256K x 16 Fast-page; 2 CAS; 512 refresh; 3.3-volt
4254260A 256K x 16 Fast-page; 2 CAS; 512 refresh; self-refresh
42542601 256K x 16 - Fast-page; 2 CAS; 512 refresh; self-refresh; 3.3-volt
424263A 256K x 16 Fast-page; 2 CAS; 512 refresh; write-per-bit 7d
4242631 256K x 16 Fast-page; 2 CAS; 512 refresh; write-per-bit; 3.3-
volt
4254263A 256K x 16 Fast-page; 2 CAS; 512 refresh; write-per-bit; self-
refresh
42542631 256K x 16 Fast-page; 2 CAS; 512 refresh; write-per-bit; self-

refresh; 3.3-volt




Contents N EC
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Section 7. 4M DRAMSs (256K x 16/18) (cont)

uPD Organization Features .

424280A 256K x 18 Fast-page; 2 m; 512 refresh 7e
424280L 256K x 18 Fast-page; 2 CAS; 512 refresh; 3.3-volt

4254280A 256K x 18 Fast-page; 2 CAS; 512 refresh; self-refresh

42542801 256K x 18 Fast-page; 2 CAS; 512 refresh; self-refresh; 3.3-volt

Section 8. 16M DRAMs

uPD Organization Features

4216100 16M x 1 . Fast-page; 4K refresh 8a
4217100 16M x 1 Fast-page; 2K refresh

4216101 16M x 1 Nibble; 4K refresh 8b
4217101 16M x 1 Nibble; 2K refresh .

4216102 16M x 1 Static-column; 4K refresh 8c
4217102 16M x 1 Static-column; 2K refresh

4216400 4M x 4 Fast-page; 4K refresh : i 8d
4217400 4Mx 4 Fast-page; 2K refresh :

4216402 4M x 4 - Static-column; 4K refresh 8e
4217402 aMx 4 Static-column; 2K refresh

4216410 4M x 4 Fast-page; 4K refresh; write-per-bit 8f
4217410 4Mx 4 Fast-page; 2K refresh; write-per-bit

4216412 4Mx 4 Static-column; 4K refresh; write-per-bit 8g
4217412 aMx 4 Static-column; 2K refresh; write-per-bit

4216800 2M x 8 Fast-page; 4K refresh 8h
4216800L 2Mx 8 Fast-page; 4K refresh; 3.3-volt

42516800 2Mx 8 Fast-page; 4K refresh; self-refresh

42516800L 2Mx 8 Fast-page; 4K refresh; self-refresh; 3.3-volt

4217800 2Mx 8 Fast-page; 2K refresh

4217800L 2M x 8 Fast-page; 2K refresh; 3.3-volt

42517800 2Mx 8 Fast-page; 2K refresh; self-refresh

42517800L 2Mx 8 - Fast-page; 2K refresh; self-refresh; 3.3-volt

4216802 2M x 8 Static-column 8i
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Section 8. 16M DRAMSs (cont)

uPD Organization Features

4216900 2Mx 9 Fast-page; 4K refresh 8j
4216900L 2M x 9 Fast-page; 4K refresh; 3.3-voit

42516900 2M x 9 Fast-page; 4K refresh; self-refresh

425169001 2M x 9 Fast-page; 4K refresh; self-refresh; 3.3-volt

4217900 2Mx 9 Fast-page; 2K refresh

4217900L 2Mx 9 Fast-page; 2K refresh; 3.3-voit

42517900 2Mx 9 Fast-page; 2K refresh; self-refresh

428179001 2Mx 9 Fast-page; 2K refresh; self-refresh; 3.3-volt

4216902 2Mx 9 Static-column 8k
4216160 1M x 16 Fast-page; 4K refresh 8
4216160L 1M x 16 Fast-page; 4K refresh; 3.3-volt

42516160 1M x 16 Fast-page; 4K refresh; self-refresh

42S16160L 1M x 16 Fast-page; 4K refresh; self-refresh; 3.3-volt

4217160 1M x 16 Fast-page; 2K refresh

4217160L 1M x 16 Fast-page; 2K refresh; 3.3-volt

42517160 1M x 16 Fast-page; 2K refresh; self-refresh

42517160L 1M x 16 Fast-page; 2K refresh; self-refresh; 3.3-volt

4218160 1M x 16 Fast-page; 1K refresh

4218160L 1M x 16 Fast-page; 1K refresh; 3.3-volt

42518160 1M x 16 Fast-page; 1K refresh; self-refresh

425181601 1iMx 16 Fast-page; 1K refresh; self-refresh; 3.3-volt

4216180 1M x 18 Fast-page; 4K refresh 8m
4216180L 1M x 18 Fast-page; 4K refresh; 3.3-volt

42516180 1M x 18 Fast-page; 4K refresh; self-refresh

42516180L 1M x 18 Fast-page; 4K refresh; self-refresh; 3.3-volt

4217180 1Mx 18 Fast-page; 2K refresh

4217180L. 1M x 18 Fast-page; 2K refresh; 3.3-volt

42517180 iMx 18 Fast-page; 2K refresh; self-refresh

42517180L 1M x 18 Fast-page; 2K refresh; self-refresh; 3.3-volt

4218180 1M x 18 Fast-page; 1K refresh

4218180L iMx 18 Fast-page; 1K refresh; 3.3-volt

42518180 1M x 18 Fast-page; 1K refresh; self-refresh

42518180L 1M x 18 Fast-page; 1K refresh; self-refresh; 3.3-volt
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Volume 1 (cont)

Section 9. DRAM Modules (256K/512K x n)

MC Organization Features

-42256AB8 256K x 8 Fast-page . 9a
-42256AB9 256K x 9 Fast-page 9b
-42256A32 256K x 32 Fast-page o 9c
-42256A36 256K x 36 Fast-page . 9d
-42256AA40 256K x 40 Fast-page 9e
-42512A32 512K x 32 Fast-page of
-42512A36 512K x 36 Fast-page 99
-42512AA40, 512K x 40 Fast-page oh
-42512AB40

Section 10. DRAM Modules (1M/2M x n)

MC Organization Features

-421000A8 - iMx 8 Fast-page : 10a
-421000A9 1Mx9 Fast-page 10b
-421000A32 1M x 32 Fast-page 10c
-421000A36 1M x 36 Fast-page " 10d
-421000AA40, 1M x 40 Fast-page 10e
-421000AB40

-422000A32 2M x 32 Fast-page ‘ 10f
-422000A36 2M x 36 Fast-page ' 10g

-422000AA40 . 2Mx 40 Fast-page : 10h
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Contents

Volume 1 (cont)
Section 11. DRAM Modules (4M/8M x n)
MC Organization Features
-424000A8 4M x 8 Fast-page 11a
-424000A9 4Mx 9 Fast-page 11b
-424000A32 4M x 32 Fast-page - 11c
-424000A36 4M x 36 Fast-page 11d
-428000A32 8M x 32 Fast-page 1te
-428000A36 8M x 36 Fast-page 11f
Section 12. Video RAMs (See App Notes 89-15, 89-16, 90-01.)
uPD Organization Features
41264 64K x 4 Page; NMOS 12a
42264 64K x 4 Page; CMOS 12b
42273 256K x 4 12¢
42274 256K x 4 Flash-write 12d
42274-80 256K x 4 Flash-write; high-performance 12e
42275 128Kx 8 12f
482234 256K x 8 Fast-page 12g
482235 256K x 8 Hyper-page (extended data out)
Section 13. Synchronous DRAM
uPD Organization Features
42116420 4M x 4 3.3-volt 13a
42116820 2Mx 8 3.3-volt
42116920 2Mx 9 3.3-volt
42116162 1M x 16 3.3-volt
42116182 1M x 18 3.3-volt
Section 14. Rambus DRAM
uPD Organization Features
488130 2Mx 8 3.3-volt 14a
488170 2Mx 9 3.3-volt
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Volume 1 (cont)

Section 15. Application Notes

App Note 53 uPD421000/421001/421002 1-Megabit Dynamic RAMs 152
App Note 89-15 Computer Graphics Overview 15b
App Note 89-16 Frame Buffer Architecture 15¢
App Note 90-01 Realism in Computer Graphics 15d

Section 16. Package Drawings
Device/Package Cross-Reference 1
Package Drawings (in order by number of pins) 16
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Volume 2
Section 17. General Information
Upcoming Products 1
Manufacturing in Roseville, California 3
Device Numbering Guide 4
Quick Reference Guide 5

Section 18. Application Specific Devices (See App Notes 54 thru 58, 90-03, 90-06.)

pPD Description

42101 910 x 8-bit line buffer for NTSC TV 18a
42102 1134 x 8-bit line buffer for PAL TV 18b
42270 263 lines of 910 x 4 bits NTSC field buffer 18¢c
42271 Picture-in-picture generator 18d
42272 Picture-in-picture generator with color border

42280 256K x 8-bit field buffer 18e
42505 5048 x 8-bit line buffer for communications systems 18f
485505 5048 x 8-bit line buffer 18g
485506 5048 x 16 line buffer 18h
42532 32K x 8 bidirectional data buffer 18i
42601 1M x 1 silicon file 18j
42641 4M x 1 silicon file 18k
42644 1M x 4 silicon file 18
481440 256K x 16 graphics DRAM; hyper-page 18m
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Volume 2 (cont)

Section 19. Fast Static RAMs (64K)

uPD Organization Features

4361B 64K x 1 12-ns 19a
43628  16Kx 4 12:ns 19b
4363B 16K x 4 12-ns; Outpdt enable , 19c
4368 ' 8Kx 8 15-ns; Output enable,' two chip enables 19d
4369 : . 8Kx9 "~ 15-ns; Output enable, two chip enables 19e
Section 20. Fast Static RAMs (256K) .

pPD ‘ Organization Features

43251B 256K x 1 15-ns 20a
432538 64K x 4 15-ns; Output enable 20b
43254B 64K x 4 15-ns . 20c
43258A 32Kx 8 15-ns; Output enable 20d
43259A B 32Kx 9 15-ns; Output enable - 20e
Section 21. Fast Static RAMs (1M)

wPD Organization

431001 iMx1 20-ns 21a
431004 256K x 4 20-ns 21b
431008 128K x 8 15-ns; Output enable 21c
431009 128K x 9 15-ns; Output enable 21d
431016 ' " 64Kx 16 15-ns; Output enable 21e
431018 64K x 18 15-ns; Output enable 21f
Section 22. Fast Static RAMs (4M)

»PD Organization

434001 4aM x 1 20-ns 22a
434004 1iMx 4 20-ns; Output enable 22b
434008 512K x 8 20-ns; Output enable 22c
Section 23. Cache Data RAMs

pPD Organization Features

46710A 16K x 10 bit x 2 Cache data; 12-ns’ 23a
46741A 8K x 20 bitx 2 Cache data; 12-ns 23b
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Section 24. Standard Static RAMs (See App Notes 50, 90-04.)
uPD Organization
43256A 32Kx 8 85-ns; Output enable 24a
432568 32Kx 8 55-ns; Output enable 24b
431000A 128K x 8 70-ns; Output enable, two chip enables 24c
434000 512K x 8 55-ns; Output enable 24d
MC-434000 512K x 8 Module; 85-ns; Output enable 24e
Section 25. ECL RAMs (10K Interface)
uPB Organization . Features
10422 256 X 4 7-ns 25a
10470 -4Kx 1 10-ns 25b
10474 1Kx 4 8-ns 25¢
10474A 1Kx 4 5-ns 25d
10474E 1Kx 4 3-ns 25e
10476LL 1Kx 4 6-ns 25f
10480 16K x 1 10-ns 259
10484 4K x 4 10-ns ~ 25h
10484A 4K x 4 5-ns 25i
10A484 4K x 4 5-ns 25
HPD10500 256K x 1 15-ns; BiCMOS 25k
Section 26. ECL RAMs (100K Interface)
uPB Organization Features
100422 256 x 4 7-ns 26a
100470 4K x 1 10-ns 26b
100474 1Kx 4 4.5-ns 26¢
100474A 1Kx 4 5-ns 26d
100474E 1Kx 4 3-ns 26e
100476LL 1Kx 4 6-ns 26f
100480 16K x 1 10-ns 269
100484 4Kx 4 10-ns 26h
100484A 4K x 4 5-ns 26i
100A484 4K x 4 5-ns 26j
pPD100500 256K x 1 15-ns; BiCMOS 26k
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Section 27. EEPROMs

Volume 2 (cont)

uPD Organization
28C04 512x 8 27a
28C05 512x 8 27b
28C64 8Kx 8 27c
28C256 32K x 8 27d
Section 28. Application Notes
App Note 90-03 Memory Systems Overview 28a
App Note 54 uPD42505 Line Buffer for Communications Systems 28b
App Note 55 1PD42101/42102 High-Speed Line Buffers 28c
App Note 57 uPD42101/42102/42505 High-Speed Line Buffers 28d
App Note 58 Interlaced to Noninterlaced Scan Conversion Using the 28e
uPD42101 High-Speed Line Buffer
App Note 56 uPD42601 Silicon File 28f
App Note 90-06 _ Silicon File System Architecture 28g
App Note 90-02 High-Performance Memory Systems 28h
App Note 50 Battery Backup Circuits for SRAMs 28i
App Note 90-04 Battery Backup Using NEC's Supercaps 28j
Section 29. Package Drawings
Device/Package Cross-Reference 1
16

Package Drawings (in order by number of pins)
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HPDAB1000A .oocevveeeeressisreseeseresessssssse st st enssesssssssees 24c

uPD431001 uPD481440

HPD431004 /JPB482234 .

HPD431008 puPD482235 ..

UPD431009 LPD485505 ..

uPD431016 1PD485506 ..

uPD431018 uPD488130 ..

- UPDA488170

uPD43251B

uPD43253B ....

uPD43254B

1PD43256A

UPD43256B ....
UPD43258A ...
UPDA43259A ...

UPD434000
LPD434001
UPDA434004 ...
HPD434008
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N E C Upcoming Products

The 1993 MEMORY DATA BOOK is for your reference. able soon. The table below gives you a preview. For
The most complete information available at printingis  further assistance, contact one of the sales offices.
included; however, several new devices will be avail-

Upcoming Products

Description Device Number Comments

DRAM SIMM Modules

4M x 8 DRAM Module MC-424000A8BB/FB Uses 16M devices

4M x 9 DRAM Module MC-424000A9BB/FB Uses 16M devices

16M x 8 DRAM Module MC-4216000A8BH/FA/AA Uses 16M devices

16M x 9 DRAM Module MC-4216000A 9BH/FA/AA Uses 16M devices

4M x 40 DRAM Module MC-424000AA40BH/FH Uses 16M devices

8M x 40 DRAM Module MC-428000AA40BH/FH Uses 16M devices

Video RAMs

4M Video RAM HPD482445 256K x 16; RAM port access times to 60 ns; serial port access times to

15 ns; 64-pin SSOP, 70-pin TSOP

Standard SRAMs

32K x 8 HPD43256A-10X, 12X -25 to +85°C; speeds to 100 ns

32K x 8 pPD43256A-10Y, 12Y -40 to +85°C; speeds to 100 ns

32Kx 8 HPDA43256B-A12 3.0to 5.5 V; 120-ns access time

32K x 8 HPD43256B-B12 2.7 to 5.5 V; 120-ns access time

128K x 8 PD431000A-70X, 85X, 100X -25 to +85°C; speeds to 70 ns

128K x 8 PDA431000A-70Y, 85Y, 100Y -40 to +85°C; speeds to 70 ns

128K x 8 pPD431000B-55L/LL, 70L/LL, 85L/LL Low power; speeds to 55 ns

128K x 8 uPD431000B-B10, B12 2.7 to 5.5 V; speeds to 100 ns

128Kx 9 uPD431003 Low power; speeds to 55 ns; two Chip Enables
128K x 9 LPD431003-B10, B12 2.7 to 5.5 V; speeds to 100 ns; two Chip Enables
512K x 8 HPDA434000-B15 2.7 to 5.5 V; 150-ns access time; two Chip Enables
BiCMOS Fast SRAMs

32K x 8 uPD46258 Speeds to 6 ns; 3.3- and 5-V versions

32Kx 9 HPD46259 Speeds to 6 ns; 3.3- and 5-V versions

128K x 8 uPD461008 Speeds to 8 ns; 3.3- and 5-V versions

128K x 9 uPD461009 Speeds to 8 ns; 3.3- and 5-V versions

64K x 16 uPD461016 Speeds to 8 ns; 3.3- and 5-V versions

64K x 18 uPD461018 Speeds to 8 ns; 3.3- and 5-V versions
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Upcoming Products (cont)

Description Device Number Comments
ECL RAMs (10K Interface)
"16K x 4 uPD10494 Taa = 6, 7 ns; 28-pin PDIP/PFP
16K x 4 uPD10494LL Teycle = 10, 12 ns; 32-pin PDIP/PFP
32Kx 9 uPD10509 Teycle = 6, TDQ= 3; registered /O, scannable; 52-pin PLCC
64K x 4 HPD10504 Taa = 8, 10 ns; 32-pin PDIP/PFP

ECL RAMs (101/100K Interface)

16K x 4 pPD101/100494 ‘Taa = 6, 7 ns; 28-pin PDIP/PFP

16K x 4 pPD101/100494LL Teycle = 10, 12 ns; 32-pin PDIP/PFP

32K x 9 4PD101/100509 Teycle = 6, TDQ=3; registered |/O, scannable; 52-pin PLCC
64K x 4 uPD1d1/100504 Taa = 8, 10 ns; 32-pin PDIP/PFP




NEC

Roseville, CA

Manufacturing in Roseville, California

The planning was completed in 1981, ground was
broken in 1982 and products were rolling off the line
in 1984 at our semiconductor fabrication facility in
Roseville, California. This milestone represented
NEC's bold approach to “make products where the
customer lives,” and it was the first such venture by
a Japanese semiconductor company in the United
States. The fore- s

sight of this decision
has paid off hand-
somely for NEC, its
U.S. customers and
for the community of
greater Sacramento,
the capital of Cali-
fornia. The original
facility has been
manufacturing 256K
DRAMs and VRAMs, B
32K x 8 SRAMs,
CMOS ASICs and single-chip microprocessors using
1.2-micron CMOS and NMOS technologies.

Now another milestone has been reached. In No-
vember 1991, production of the 4M DRAM began
from a newly constructed 456,000-square-foot plant.
Combined with the existing 220,000 square-foot fa-
cility, NEC Electronics (NECEL) in Roseville is one
of the largest merchant fab lines in the world, ac-
cording to industry source DataQuest.

In addition to the 4M DRAM, the new plant will be
capable of producing advanced VLSI products in-
cluding 16M DRAMs, 4M SRAMs as well as ASICs
and microprocessors. The expanded facility will be
able to produce 30,000 6-inch wafers per month us-
ing 0.55-micron CMOS technology.

The fab has been designed with the most sophisti-
cated technology available, incorporating state-of-
the-art environmental controls and efficiencies. A
considerable amount of money has been invested
for this purpose, as NEC regards environmental con-
servation as one of the most important international
issues.

When running at full capacity, equipment in place
will allow up to 60-percent of the water used for the
DI process to be recycled—an important benefit for

drought-ridden California. In addition, the new plant
has eliminated the use of chlorofluorocarbons (CFC)
in the manufacturing process. (The existing facility
will eliminate all CFC usage by 1993.)

NECEL's manufacturing presence in Roseville is of

significant benefit to the local community as well as

the state of Califor-
nia. When running at
full capacity, the
plant will employ
over 1,350 people,
and nearly $5 million
in tax revenue will
be generated for the
city, county and
-state.

As one of the big-
! gest employers in
the area, NECEL views itself as a partner with the
local community and takes seriously its role as a
good corporate citizen. Through numerous commu-
nity relations activities, employees volunteer their
time to support worthwhile educational and chari-
table causes. The company also has a generous
policy for contributions and donations of equipment
and money to help maintain a high quality of life for
the area’s residents.

In addition to the manufacturing facility in Roseville,
NECEL has headquarter offices in Mountain View,
California, in the heart of Silicon Valley. Sales of-
fices are located throughout the United States so
that customers have immediate access to qualified
personnel. These national presences, combined with
on-shore manufacturing capabilities, allow NEC
Electronics to respond quickly to customer demand
and to work closely with customers to meet their
changing requirements. The company considers
quality customer service to be a number one priority,
a trademark of all NEC operations worldwide.

The NECEL facility in Roseville is an outstanding
example of successful cultural meshing, offering the
best of both worlds. The results are production
yields and quality standards that are among the
highest obtained by any NEC semiconductor manu-
facturing facility anywhere.




Device Numbering

Guide

NEC

Device Type
B = Digital bipolar
D = Digital MOS

) Year
Date Code Week

NEC Lot Code
Product Class

D42 x 16400 y LE-2z 70 L
TTTTT T T

+ 10 10K ECL RAM
100 .100K ECL RAM
23(H)C CMOS ROM

27(H)C. CMOS EPROM
28C
28F

41
42
43

44
46
48

. CMOS EEPROM
CMOS flash memory
NMOS dynamic RAM
. CMOS dynamic RAM
CMOS static RAM
CMOS static RAM (6-T cell)
BiCMOS static RAM
CMOS application specific device

DRAM Option—

S = Self-refresh and low-power devices

Device Identifier

1 P <

Package

B or BH
- C,CRorCZ
D, bH, DX or DZ
G (= 40 pins), GU or GW
G (> 40 pins) or GF
G5, GXor GZ
K
L
LA, LBorLE
‘R
\

Notes:

-

Ceramic flatpack

Plastic DIP (dual inline package)
Cerdip or ceramic DIP

Plastic SOP (small-outline package)
Plastic QFP (quad flatpack)

Plastic TSOP (thin smail-outline package)
Ceramic LCC (leadless chip carrier)
PLCC (plastic leaded chip carrier)

Plastic SOJ (small-outline J-lead package)
Ceramic PGA (pin grid array)

Plastic ZIP (zigzag inline package)

(1) The marking location and format may vary among package typ‘es.‘
(2) Regardless of the format, the device number does not change.
(3) The "uP" in NEC part numbers does not appear on the package.

N

o> W |

BV +10% (with internal voltage regulator)‘

e — Country of Origin

— Low-Power Indicator

(Optional)
L = Low power
" LL = Very low power

TSOP Pinout Identifier

(Middle letter is significant)
J = Normal pinouts
K = Reverse pinouts

- Speed Selection
—10. 100 ns or 10 ns
=12 120nsori12ns
«: =15 150 ns or 15ns
-50 50ns ‘
-60 60 ns
- =70 70ns

-80 80ns
-85 85ns
XX Etc.

DRAM Power Supply
5V +10%

3.0-55V
27-55V

3.3V x10%
3.0V £10%

835L-73218




N E C Quick Reference Guide

DRAMSs
Package and Pins
Organ- Row Access
Size ization uPD Features Time (ns) SOJ TSOP | ZIP | Other Sect.
256K 256K x 1 41256 Page 80, 85, 100 16-DIP, 3a
18-PLCC
64K x 4 41464 Page . 80, 100, 120 16-DIP 3b
18-PLCC
™ 1Mx1 421000 FP 60, 70, 80, 100 26/20 24/20 20 18-DIP 4a
256Kx 4 |. 424256 FP 60, 70, 80, 100 26/20 24/20 20 20-DIP 4b
aM 4M x 1 424100 FP 60, 70, 80, 100 26/20 26/20 20 5a
4Mx 1 424100A FP 50, 60, 70, 80 26/20 26/20 20
4M x 1 424100L FP; 33V 70, 80 26/20 26/20 20
4M x 1 42S4100A FP; SR 80, 60, 70, 80 26/20 26/20 20
4M x 1 4284100L FP; SR; 3.3V 70, 80 26/20 26/20 20
4Mx1 424101 Nibble 60, 70, 80, 100 26/20 | 26/20 20 5b
4M x 1 424102 sC 60, 70, 80, 100 26/20 26/20 20 5c
Mx4 424400 FP 60, 70, 80 26/20 26/20 20 &d
1Mx4 424400A FP 50, 60, 70, 80 26/20 26/20 20
1Mx4 424400L FP; 3.3V 70, 80 26/20 | 26/20 20
1iMx4 4284400A FP; SR 50, 60, 70, 80 26/20 26/20. 20
1Mx4 4254400L FP; SR; 3.3V 70, 80 26/20 26/20 20
1Mx4 424402 sC 60, 70, 80, 100 26/20 26/20 20 Se
1M x4 424410 FP; WPB 60, 70, 80, 100 26/20 26/20 20 5f
1M x4 424412 SC; WPB 60, 70, 80, 100 26/20 26/20 20 8g
iMx4 424440 FP; 4 CAS 60, 70, 80 26/24 5h
1Mx4 424440L FP; 4 CAS; 3.3V 60, 70, 80 26/24
1Mx4 4254440 FP; 4 CAS; SR 60, 70, 80 26/24
Mx4 4254440L FP; 4 CAS; SR; 3.3V 60, 70, 80 26/24

FP  Fast page

SR Self-refresh
SC  Static column
WPB Write-per-bit
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DRAMSs (cont)

Package and Pins
Organ- Row Access

Size ization uPD Features . Time (ns) SOJ TSOP ZIP | Sect.
aMm 512K x 8 424800A FP 60, 70, 80 28 28 28 6a
(cond) I Toi2kxs | azes00L FP: 3.3V . 60, 70, 80 28 28 28

512K x 8 42S4800A FP; SR 60, 70, 80 28 28 28

512K x 8 4254800L FP; SR; 3.3V 60, 70, 80 28 28 28

512K x 8 424810A FP; WPB 60, 70, 80 28 28 28 6b

512K x 8 424810L FP; WPB; 3.3V 60, 70, 80 28 28 28

512K x 8 42S4810A FP; WPB; SR 60, 70, 80 28 28 28

512Kx 8 4254810L FP; WPB; SR; 3.3 V 60, 70, 80 28 28 28

512K x 9 424900A FP 60, 70, 80 28 28 28 6¢

512K x 9 424900L FP; 33V 60, 70, 80 28 28 28

512K x 9 42S4900A FP; SR 60, 70, 80 28 28 28

512K x 9 42849001 FP; SR; 3.3V 60, 70, 80 28 28 28

256K x 16 424170A FP; 2WE; 1K ref 60, 70, 80 40 44/40 40 7a

256K x 16 424170L FP; 2 WE; 1K réf; 33V 60, 70, 80 40 44/40 40

256K x 16 42S4170A FP; 2 WE; 1K ref; SR €0, 70, 80 40 44/40 40

256K x 16 42S4170L FP; 2 WE; 1K ref; SR; 3.3 V 60, 70, 80 40 44/40 40

256K x 18 424190A FP; 2WE; 1K ref 60, 70, 80 40 44/40 40 7b

256K x 18 424190L FP; 2WE; 1K ref; 3.3 V 60, 70, 80 40 44/40 40

256K x 18 42S4190A FP; 2 WE; 1K ref; SR 60, 70, 80 40 44/40 40

256K x 18 4284190L FP; 2 WE; 1K ref; SR; 3.3 V 60, 70, 80 40 44/40 40

256K x 16 424260A FP; 2 CAS; 512 ref 60, 70, 80 40 44/40 40 7c

256K x 16 4242601 FP; 2 CAS; 512 ref; 3.3V 60, 70, 80 40 44/40 40

256K x 16 4254260A FP; 2 CAS; 512 ref; SR 60, 70, 80 40 44/40 40

256K x 16 | 4254260L FP; 2 CAS; 512 ref; SR; 3.3V 60, 70, 80 40 44/40 40

256K x 16 424263A FP; 2 CAS; 512 ref; WPB 60, 70, 80 40 44/40 40 7d

256K x 16 4242631 FP; 2 CAS; 512 ref; WPB; 3.3 V 60, 70, 80 40 44/40 40

256K x 16 4254263A FP; 2 CAS; 512 ref; WPB; SR 60, 70, 80 40 44/40 40

256K x 16 4254263L FP; 2 CAS; 512 ref; WPB; SR; 3.3V 60, 70, 80 40 44/40 40

256K x 18 424280A FP; 2 CAS; 512 ref 60, 70, 80 40 44/40 40 7e

256K x 18 424280L FP; 2 CAS; 512 ref; 3.3V 60, 70, 80 40 44/40 40

256K x 18 4284280A FP; 2 CAS; 512 ref; SR 60, 70, 80 40 44/40 40

256K x 18 4254280L FP; 2 CAS; 512 ref; SR; 3.3V 60, 70, 80 40 44/40 40

FP  Fastpage
SR Selfrefresh
WPB Write-per-bit
ref  Refresh

WE  Write enable
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DRAMs (cont)

Packages and Pins

Organ- Row Access

Size ization nPD Features Time (ns) SOJ TSOP “ZIP Sect.

16M 16M x 1 4216100 FP; 4K ref 60, 70, 80, 100 28/24 28/24 24 8a
16M x 1 4217100 FP; 2K ref 60, 70, 80, 100 28/24 28/24 24
1B6Mx 1 4216101 Nibble; 4K ref 60, 70, 80, 100 28/24 28/24 24 8b
1M x 1 4217101 Nibble; 2K ref 60, 70, 80, 100 28/24 28/24 24
16M x 1 4216102 SC; 4K ref 60, 70, 80, 100 28/24 28/24 24 8c
16M x 1 4217102 SC; 2K ref 60, 70, 80, 100 28/24 28/24 24
4M x 4 4216400 FP; 4K ref 60, 70, 80, 100 28/24 28/24 24 &d
4M x 4 4217400 FP; 2K ref 60, 70,80, 100 28/24 28/24 24
4M x 4 4216402 SC; 4K ref 60, 70, 80, 100 28/24 28/24 24 8e
4Mx 4 4217402 SC; 2K ref 60, 70, 80, 100 28/24 28/24 24
M x 4 4216410 FP; 4K ref; WPB 60, 70, 80, 100 28/24 28/24 24 8f
4Mx 4 4217410 FP; 2K ref; WPB 60, 70, 80, 100 28/24 28/24 24
4Mx 4 4216412 SC; 4K ref;, WPB 60, 70, 80, 100 26/24 28/24 24 8g
4Mx 4 4217412 SC; 2K ref; WPB 60, 70, 80, 100 28/24 28/24 24
2Mx 8 4216800 FP; 4K ref 50, 60, 70, 80 28 28 8h
2Mx 8 4216800L FP; 4K ref; 3.3V 60, 70, 80 28 28
2Mx 8 42516800 FP; 4K ref; SR 50, €0, 70, 80 28 28
2M x 8 42516800L FP; 4K ref; SR; 3.3 V 60, 70, 80 28 28
2Mx 8 4217800 FP; 2K ref 50, 60, 70, 80 28 28
2Mx 8 - 4217800L FP; 2K ref; 3.3V 60, 70, 80 28 28
2Mx 8 42817800 FP; 2K ref; SR 50, 60, 70, 80 28 28
2Mx 8 42517800L FP; 2K ref; SR; 3.3 V 60, 70, 80 28 28
2Mx 8 4216802 SC; 4K ref 50, 60, 70, 80 28 28 8i

FP  Fast page

SR  Self-refresh
SC  Static column
WPB Write-per-bit
ref  Refresh
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DRAMs (cont)

Packages and Pins
Organ- - Row Access
Size ization uPD Features Time (ns) SOJ TSOP - 2P Sect.
16M - 2Mx9 4216900 FP; 4K ref 50, 60, 70, 80 32 32 8j
- (oont 2Mx9 42169001 FP; 4K ref; 3.3 V 60, 70, 80 32 32
2Mx 9 - 42516900 FP; 4K ref; SR 50, 60, 70, 80 32 32
2Mx 9 42516900L FP; 4K ref; SR; 33 V 60, 70, 80 32 32
2M x 9 4217900 FP; 2K ref 50, 60, 70, 80 32 32
2Mx9 4217900L FP; 2K ref, 3.3V 60, 70, 80 32 32
2Mx9 42517900 FP; 2K ref; SR 50, 60, 70, 80 32 32
2Mx9 425179001 FP; 2K ref, SR; 3.3 V 60, 70, 80 32 32
2Mx 9 4216902 SC; 4K ref 50, 60, 70, 80 32 32 8k
iMx 16 4216160 FP; 4K ref 50, 60, 70, 80 42 - 50/44 8l
1Mx 16 4216160L FP; 4K ref; 3.3.V 60, 70, 80 42 50/44
1M x 16 42516160 FP; 4K ref, SR 50, 60, 70, 80 42 - 50/44
1M x 16 42516160L FP; 4K ref; SR; 3.3 V 60, 70, 80 42 50/44
1M x 16 4217160 FP; 2K ref §0, 60, 70, 80 - 42 50/44
1Mx 16 4217160L FP; 2K ref; 3.3V 60, 70, 80 42 50/44
1Mx 16 42817160 FP; 2K ref; SR 50, 60, 70, 80 . 42 §0/44
1Mx 16 42517160L FP; 2K ref; SR; 3.3 V 60, 70, 80 42 50/44
1Mx 16 4218160 FP; 1K ref 80, 60, 70, 80 42 50/44
iMx 16 4218160L FP; 1K ref; 3.3V 60, 70, 80 42 50/44
1M x 16 42518160 FP; 1K ref; SR 50, 60, 70, 80 42 50/44
1iMx 16 42518160L FP; 1K ref; SR; 3.3V 60, 70, 80 42 50/44
1M x 18 4216180 FP; 4K ref 50, 60, 70, 80 42 50/44 8m
1Mx 18 4216180L FP; 4K ref; 3.3V 60, 70, 80 42 .50/44
iMx 18 42816180 FP; 4K ref; SR 50, 60, 70, 80 42 60/44
1Mx 18 42516180L FP; 4K ref; SR; 3.3V 60, 70, 80 42 50/44
iMx 18 4217180 FP; 2K ref 50, 60, 70, 80 42 50/44
iMx 18 4217180L FP; 2K ref; 3.3V 60, 70, 80 42 50/44
1Mx 18 42817180 FP; 2K ref, SR 50, 60, 70, 80 42 50/44
iMx 18 425171801 FP; 2K ref; SR; 3.3V 60, 70, 80 42 50/44
1M x 18 4218180 FP; 1K ref 50, 60, 70, 80 42 50/44
1iMx 18 4218180L FP; 1K ref; 3.3V 60, 70, 80 42 50/44
1Mx 18 42518180 FP; 1K ref; SR 50, 60, 70, 80 42 50/44
iMx 18 42818180L FP; 1K ref; SR: 3.3V 60, 70, 80 42 50/44

FP  Fast page
SC  Static column
ref  Refresh
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Quick Reference Guide

DRAM SIMM Modules

Module Size (inch)

DRAM Devices

Organization Pins MC Operation ¢;:::s(fls) Thickness Height Qty uPD Sect.
256K x 8 30 -42256AB8 Fast page 60, 70, 80, 100 200 661 2 424256LA 9a
256K x 9 30 -42256AB9 Fast page 60, 70, 80, 100 200 661 2 424256LA 9b
1 42256L
256K x 32 72 -42256A 32 Fast page 70, 80, 100 .200 1.000 2 424260LE 9¢c
256K x 36 72 -42256A 36 Fast page 70, 80, 100 .200 1.000 2 424280LE od
256K x 40 72 -42256AA40 Fast page 60, 70, 80, 100 .200 1.000 . 10 424256LA 9e
512K x 32 72 -42512A32 Fast page 70, 80, 100 .354 1.000 4 424260LE of
512K x 36 72 -42512A36 Fast page 70, 80, 100 366 1.000 4 424280LE 9g
512K x 40 72 -42512AA40 Fast page 60, 70, 80, 100 .366 1.000 20 424256LA Sh
-42512AB40 Fast page 70, 80, 100 .200 1.000 5 424800LE
1Mx8 30 -421000A8 Fast page 60, 70, 80, 100 .200 661 2 424400LA 10a
iMx9 30 -421000A9 Fast page 60, 70, 80, 100 200 661 2 424400LA 10b
1 421000LA
1M x 32 72 -421000A32 Fast page 60, 70, 80, 100 200 1.000 8 424400LA 10¢
106 1.000 8 424400GS
200 1.250 8 424400LA
1M x 36 72 -421000A36 Fast page 60, 70, 80, 100 .200 1.000 8 424400LA 10d
4 421000GX
106 1.000 8 424400GS
4 421000GX
.208 1.250 8 424400LA
4 421000LA
Fast page ' | ‘60, 70, 80 366 1,000 8 424400LA
4 421000LA
1M x 40 72 -421000AA40 Fast page 60, 70, 80, 100 200 1.000 10 424400LA 10e
-421000AB40 Fast page 60, 70, 80, 100 .354 799 10 | 424800LE
2M x 32 72 -422000A32 Fast page 60, 70, 80, 100 354 1.000 16 424400LA 10f
161 1.000 16 | 42440068
354 1.250 16 424400LA
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DRAM SIMM Modules (cont)

Module Size (inch) DRAM Devices
Access
Organization Pins MC Operation Time (ns) ‘Thickness Height Qty | uPD Sect.
2M x 36 72 -422000A 36 Fast page 60, 70, 80 366 1.000 16 424400LA 10g
8 421000GX
161 1.000 16 424400GS
8 421000GX
366 1.250 16 424400LA
8 421000LA
2M x 40 72 -422000AA40 Fast page 70, 80 354 1.000 20 424400LA 10h
4Mx 8 30 -424000A8 Fast page 60, 70, 80, 100 208 799 8 424100LA 11a
4Mx 9 30 -424000A9 Fast page 60, 70, 80, 100 200 799 9 424100LA 11b
4M x 32 72 -424000A32 Fast page 60, 70, 80 .200 1.250 8 4217400LE 11c
.366 1.000 8 4217400LE
4M x 36 72 -424000A36 Fast page 60, 70, 80 .200 1.250 8 4217400LE 11d
4 424100LA
366 1.000 8 4217400LE
4 424100LA
8M x 32 72 -428000A 32 Fast page 60, 70, 80 .366 1.250 16 4217400LE ile
8Mx 36 72 -428000A 36 Fast page 60, 70, 80 .366 1.250 16 4217400LE 111
8 424100LA
Video RAMs
Packages and Pins
Organ- Row Access Serial Access
Size ization »PD Time (ns) Time (ns) Mode DIP SOJ TSOP ZIP Sect.
256K 64K x 4 41264 120, 150 40, 60 24 24 12a
64K x 4 42264 100 25 24 . 24 24 12b
™M 256K x 4 42273 100, 120 30, 40 FP 28 28 12¢
256K x 4 42274 100, 120 30, 40 FP 28 28 12d
256K x 4 42274-80 80 25 FP 28 28 12e
128K x 8 42275 80, 100, 120 25, 40 FP 40 12f
2M 256K x 8 482234 70, 80 17, 20 FP 40 44 40 129
482235 70, 80 17, 20 HP

FP  Fastpage

HP

10

Hyper page (extended data out)
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Synchronous DRAM

Packages and Pins

Organ- Clock Rate Row Access Burst Access
Size ization uPD (MHz) Time (ns) Time (ns) DIP SOJ TSOP ZIP Sect.
16M 4M x 4 42116420 66 70 15 44 13a

2M x 8 42116820 100 50 10 . 44

2M x 9 42116920 44

1M x 16 42116162 50

1M x 18 42116182 50

RAMBUS DRAM

Packages and Pins
Organ- Read Hit Access Burst Access
Size ization wPD Time (ns) Time (ns) DIP SOJ TSOP SVP Sect.
16M 2Mx 8 488130 40 2 32 14a
2Mx 9 488170 40 2 32

Application Specific Devices

Packages and Pins
Access
Description uPD Time (ns) DIP SOJ TSOP ZiP Other Sect.
910 x 8-bit line buffer for NTSC TV 42101 27,49 24 24-SOP 18a
1134 x 8-bit line buffer for PAL TV 42102 18, 21, 40 24 24-SOP 18b
263 lines of 910 x 4 bits NTSC field buffer 42270 40 28 18¢
Picture-in-picture generator 42271 6 MHz input 64-QFP 18d
42272 sampling

256K x 8-bit field buffer 42280 25, 30, 40 28 28-SOP 18e
5048 x 8-bit line buffer for communications 42505 40, 55 24 28 18f
5048 x 8-bit line buffer 485505 18, 25 24 24-SOP 18g
5048 x 16 line buffer 485506 18, 25 44 18h
32K x 8 bidirectional data buffer 42532 50 40 18i
1M x 1 silicon file 42601 600 26/20 20 18]
4M x 1 silicon file 42641 80 26/20 26/20 18k
1M x 4 silicon file 42644 80 26/20 26/20 18l
256K x 16 graphics DRAM 481440 70, 80 40 18m

11
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Fast Static RAMs

Packages and Pins
Organ- -Access . .
. Size ization uPD Time (ns) DIP SOJ SOP | TSOP ZIP Other Sect
64K 64K x 1 4361B 12, 15, 20 22 24 19a
16K x 4 4362B ‘ 12, 15, 20 22 24 19b
16K x 4 4363B 12, 15, 20 24 24 19¢
8K x 8 4368 15, 20 28 28 19d
8Kx9 4369 15, 20 28 28 : 19e
256K 256K x 1 43251B 15, 20, 25 24 24 20a
64K x 4 43253B 15, 20, 25 28 28 20b
64K x 4 43254B 15, 20, 25 24 ‘24 20¢
32K x 8 43258A 15, 20, 25 28 28- 20d
32K x 9 43259A 15, 20, 25 32 32 20e
iMm 1iMx1 431001 20, 25, 356 28 21a
256K x 4 431004 20, 25, 36 28 21b
128K x 8 431008 15,17, 20 32 21c
128K x 9 431009 15, 17, 20 36 21d
64K x 16 431016 15, 17, 20 44 44 21e
] 64K x 18 431018 15,17, 20 44 44 21f
am aMx 1 434001 - 20,25 2 : ~ 228
iMx4 434004 20, 26 32 ) 22b
512Kx 8 434008 20, 25 36 22¢
Cache Data RAMs
Packages and Pins
Size. Organization uPD Access Time (ns) DIP SoJ SOP TSOP PLCC Sect.
256K 16K x 10 bitx 2 46710A 12,15 ' 52 23a
8K x 20 bitx 2 46741A |12, 15 68 23b
Standard Static RAMs
Packages and Pins - .
Size Organization uPD Access Time (ns) DIP SOJ SOP TSOP zZIP - Sect.
256K 32K x8 43256A 85, 100, 120, 150 28 28 32 24a
32K x 8 43256B 55, 70, 85 28 28 24b
™M 128K x 8 431000A | 70, 85, 100 32 32 32 24c
4M 512K x 8 434000 85, 70, 85, 100 32 32 32 24d
512K x 8 MC- 85, 100 32 24e
434000

12
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ECL RAMs (10K Interface)

Packages and Pins
Size Organization uPB Access Time (ns) DIP LCC Flatpack Sect.
1K 256 x 4 10422 7,10 24 25a
4K 4K x 1 10470 10, 15 18 25b
1K x 4 10474 8,10, 15 24 25¢
1Kx 4 10474A 5,6 24 25d
1Kx 4 10474E 3,4 24 24 25e
1Kx 4 10476LL 6 28 28 25f
16K 16K x 1 10480 10‘, 15 20 20 259
4K x 4 10484 10, 15 28 28 25h
4K x 4 10484A 57 28 28 25i
4K x 4 10A484 57 28 28 25j
256K 256K x 1 pPD10500 15, 20 24 25k

ECL RAMs (100K Interface)

Packages and Pins
Size Organization »PB Access Time (ns) DIP Lcc Flatpack Sect.
1K 256 x 4 100422 7,10 24 24 26a
4K 4K x 1 100470 10, 15 18 26b
1Kx 4 100474 45,6, 8, 10, 15 24 24 24 26¢
1Kx 4 100474A 56 24 24 26d
1Kx 4 100474E 3,4 24 24 26e
1Kx 4 100476LL 6 28 28 26f
16K 16K x 1 100480 10, 16 20 20 26g
4K x 4 100484 10, 156 28 28 26h
4K x 4 100484A 57 28 28 26i
4K x 4 100A484 57 28 28 26j
256K 256K x 1 uPD100500 15, 20 24 26k
EEPROMs
Packages and Pins
Size Organization pPD Access Time (ns) DIP SOJ SOP TSOP ZiP Other Sect.
4K 512x8 28C04 200, 250 24 24 27a
512x8 28C05 200, 250 24 24 27b
64K 8Kx 8 28Ce4 200, 250 28 27¢
256K 32K x 8 28C256 200, 250 28 27d

13
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General

Application Specific
Devices

Fast Static RAMs
{84K)

Fast Static RAMs
(256K}

Fast Static RAMs
{10}

Fast Static HANMSs
{4nM)

Cache Data BAMs

Standard Static RANMSs




Application Specific Devices N EC

Section 18
Application Specific Devices (See App Notes 54
thru 58, 90-03, 90-06.)

pPD Description
42101 910 x 8-bit line buffer for NTSC  18a
v
42102 1134 x 8-bit line buffer for PAL  18b
v
L 4270 263 lines of 910 x 4 bits NTSC ~ 18c
JERR g field buffer :
42271 " Picture-in-picture generator 18d
42272 Picture-in-picture generator
with color border
42280 256K x 8-bit field buffer 18e
42505 5048 x 8-bit line buffer for 18f
communications systems
485505 5048 x 8-bit line buffer 18g
485506 5048 x 16 line buffer 18h
42532 32K x 8 bidirectional data 18i
buffer
42601 1M x 1 silicon file 18j
42641 4M x 1 silicon file 18k
42644 1M x 4 silicon file 18}
481440 256K x 16 graphics DRAM; 18m

hyper-page
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NEC Electronics Inc.

[PD42101

Line Buffer for NTSC TV

Description

The xPD42101 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 uPD42101 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

ooooocooao

Ordering Information
Read Cycle Write Cycle

Pin Configuration

24-Pin Plastic DIP or Miniflat

Part Number Time (min) Time (min) Package
rPD42101C-3 34 ns 34ns 24-pin plastic DIP
c2 34ns 69 ns ‘
C-1 69 ns 69 ns
#PD42101G-3 34ns 34ns 24-pin plastic miniflat
G-2 34ns 69 ns
G-1 69 ns 69 ns

60071

u| Dino
-] DIN.’
1Dz
u .D|_N3
] WE
' RSTW
[1vee
] wek
[ Dyyg
1 Dins
H Dine
31 Dy

831H-6697A

Pin Identification

Symbol

Function

Dino - Piny

Write data inputs

Douto - Dout7?

. 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

Vee +5-volt power supply
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PIN FUNCTIONS
Dino - Din7 (Data Inputs)

In a digital television application, the digital composite
- signal, luminance, 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 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 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

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

Storage temperature, Tstg -55t0 +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 Vce 4.5 8.0 55 \
Input voltage, high Vi 2.4 55 \
Input voltage, low ViL -15 0.8 Vs
Operating temperature Ta 0 70 °C

Capacitance
Ta = 25°C; Voo = +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, Dino -
Din7

Output Co 7 pF  Douto - Dout?

capacitance
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pPD42101
Block Diagram
RE
RCK
RSTR
Read
Row Selectors

<]

8 Data Write
DiNo—-DiN7 —/>{  Input Column
Buffers Selectors

=
%//

7%

Array

// |
sfé“:‘g‘é’%%n%

Read Data 8
Column Cutput | > -
Selectors Buffers Douto -Dour?

Write
Row Selectors
WE
WCK
RSTW
831H-6698B
DC Characteristics
Ta = -20to +70°C; Vgc = +5.0V = 10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current I ~-10 10 A ViN = OV to Vgg; all other pins not under test = 0V
QOutput leakage current lo -10 10 A Doyr disabled; Vo = Oto 65V
Output voltage, high Vo 24 A loy = ~1mA
Output voltage, low VoL 0.4 \ loL = 20 mA
AC Characteristics
Ta = —20to +70°C; Ve = +5.0V = 10%
uPD42101-3 pPD42101-2 #PD42101-1
Parameter Symbol min Max Min Max Min Max Unit Test Conditions
Write/read cycle operating current lcc 70 60 35 mA twek = twek
(min); tack = trck
(min)
Write clock cycle time twek 34 1090 69 1090 €9 1090 ns
WCK pulse width twew 14 25 25 ns
WCK precharge time twep 14 25 25 ns
Read clock cycle time tack 34 1090 34 1020 69 1090 ns
RCK pulse width thew 14 14 25 ns
RCK precharge time trcp 14 14 25 ns
Access time tac 27 27 49 ns
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AC Characteristics (cont)

@

@3

(4)

=

®

®

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 ty = 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 =

This delay |s.me§sured at 200 mV from the steady-state voltage
with the load specified in figure 4. Under any conditions, t 7 =

tHz.

equations in 1-line cycle operation:
twew + thstw +910 (bwek) = Tms
taew + trsTR + 910 (tac) = 1 ms

15 V. Output t|m|ng reference .
. levels are 0.8 and 2.0 V. See figure 2.

twew (max) and gy (Max) must be satisfied by the following -

®

©

(10)

(1)

, 1PD42101-3 uPD42101-2 u#PD42101-1
Parameter Symbol min Max Min Max Min Max Unit Test Conditions
Output hold time ton - 5 5 ns
Output active time T 5 27 27 5 49 ns {Note 5)
Output disable time thz 5 27 27 5 49 ns {Note 5)
Data-in setup time tps 14 18 18 ns
Data-in hold time tbH . 5. 5 5 ns

" Reset active setup time ' tas 14 14 20 ns (Note 7)
Reset active hold time taH 5 5 ns (Note 7)
Reset inactive hold time tant 5 5 ns {Note 8)
Reset inactive setup time tane 14 14 20 ns {Note 8)
Write enable setup time tWES 14 20 ns (Note 9)
Write enable hold time WEH 5 5 ns (Note 9)
Write enable high delay from - WEN1 5 ns {Note 10)
WCK
Write enable low delay to WCK twene 14 20 20 ns (Note 10)
Read enable setup time tRES 14 14 20 ns (Note 9)
Read enable hold time tREH 5 5 ns (Note 9)
Read enable high delay from tRENT 5 5 ns (Note 10)
RCK ‘
Read enable low delay to RCK tREN2 14 14 20 ns (Note 10)
Write disable pulse width tWew 0 0 0 ns (Note 6)
Read disable pulse width tREW 0 0 0 ns (Note 6)
Write reset time thsTW ] -0 0 ns (Note 6)
Read reset time tRSTR 0 0 0 ns (Note 6)
Transition time : tr 3 35 3 35 3 35 ns
Notes:

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

. operations are not guaranteed.

If either g1 Or trn2 is less than the specified value, internal reset
operations may extend to cycles immediately preceding or
following the period of desired reset operations.

if sither twes of twen (REs OF tReH) is less than the specified
value, write (read) disable operations are not guaranteed.

If either twent OF twenz (tRENt OF tREN?) 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
it is 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
3V —— — — — — — — —
ooV
Sns —)I Sns
831H-67018

N

83{H-66588
Figure 3. Output Load for tac and toy
+#5V
$19ka
Dout 1 |
210k Iao pF
= - 831H-67028
Figure 4. Output Load for t z and tyz
+5V
2 19ka
Dout > I
$10ka :[5 pF
= = 834H-67038
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Timing Waveforms

Read Cycle
€—— Cycle n —»€—Cycle n + 1 —»>1€—Cycle n + 2—»«———Disable Cycle————»«—Cycloen + 3
[ €——tRCK—>]
'RCP
ack \ / \ / \
J /] / /
<> tRewW REN1 [« > IRES tREN2
[€——tAC—
45
=\ 1 X
L-IOH—) tREW——————>
le——1tAC—>
et 7 [e—HZ—> le—t 7
4 High Impedance
Dour ! Vin) W Vin+1) )@( Vin+2) )@{" Vin+3)
Notes:
[1] RSTR = V).
[2) V =valid data.
831H-67058
Write Cycle
< Cyclen -Cycle n + 1 —>»t€—Cycle n + 2—»1€——————Disable Cycle ——————»1«€—Cycle n + 3—»
[t WCK—
< > twep

e % A\

S~

twcw tWEN1 [« 1€
" \ i
DH tDH
tps e tps e ps
Y/, S 1,
Notes:
[1] RSTW=Vjy.
[2] V =valid data.

831H-6704B
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Timing Waveforms (cont)

Read Reset Cycle

e CyCle N—————

e\

r€————Reset Cycle——1

v

.

(g

Cycle 1

Note:
[1] WE =V
[2] V = valid data.

o vo- oI v XULILL TN

I} S

[€—tRS—>1€ tRSTR »<—1RH
RSTR ) [
\ ]
[ tRN1—> RN
[e—tAC—> [e—tAC—>] €—tAC—> r€—tAC—>
Dout V(nm Vin) ’IIIII[ Vo) ’IIIII] Vo) ’IIIII/ vay M
’I
o] |« ton ] [« o> e o] e
{1] RE = VL.
{2] V = valid data.
83iH-6707B
Write Reset Cycle
l€«——Cycle n———>»{e€————Reset Cycl I Cycle 0 > Cycie | —————
o £\ f \_%__1[_—\___7{__\_){
[€—t RS —>{€———IRSTW tRH
RSTW [
\ )
[€—tRN2—>1
(& 1RN1—>1<—1DS—>] l€—tDS—>
->» & tDH

83IH-67068
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Timing Waveforms (cont)

Write Disable Cycle

tWeEw

wE ' / ® \

Disable Cycles

(IWEN1 | twes I‘wsn tweN2

o "X v XK Y RN v XX v YR

Note:
(1] V = Valid Data.

83-0037238
Read Disable Cycle
1REW
= : / @ X
Disable Cycles
IREN1 tRES | ‘REH tREN2
RCK n n+1 n+2 / \ "*——\_] n+3
. tac toH tHz Lz
Dour m V(n) m V[n+1] ) Vin+2) - Moz I‘ ‘I .
Note: :

[1] V = Valid Data.
83-0036468
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Timing Waveforms (cont)

pPD42101

Re-Read Cycle

[e-tACR-»

ST Y ) O G 2 20 Y GV D 0
v . [T T T T 7

Note:
1] RE = VL.
[2] V = Vatid 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.

83-003644B
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Timing Waveforms (cont)

910-Bit Delay Line Cycle

2H

T 910 Cycles

g T (e

I ) 0 1

toHR
WE, RE y,

Note:
[1] V= Valid Data.

[2] 1H = the first group of 910 bits. 2H = the second group of 910 bits.

83-0036578
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Timing Waveforms (cont)

n-Bit Delay Line Cycle

le

WCK
RCK 0 1 n-2 n-1 o T n-2 -1 o

Notes:

[1] V =valid data
[2] 1H = the first group of bits. 2H = the second group of n’ bits.
[8) RE=WE=V}.

831H-67178
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Timing Waveforms (cont)

n-Bit Delay Line Timing C ycle )

twek:
tRCK
>le >le >le le sle >le ile le 5l
Cycle 0 Cycle 1 Cycle 2 Cyclen—1] Cyclen |Cyclen+1}Cyclen+2]| Cyclen+3

twep '

tRcp

WCK | ] A
RCK i )
tRew

le- tRs | ' .
,,
RSTW _
tRH ~>
tRH tRs ~>1 <
4%
RSTR YK_J
—> [ tpH —>»

IIIIIIIi 00 1 ey E;)gb(wnﬂmwma)@(vmm

Cycle n

l<-tac>]

S S

{1] RE and WE =V _.
[2] V =valid data.
83IH-6709B
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Timing Waveforms {cont)

n-Bit Delay Line Timing Cycle (2)

DiN

twek
tRCK

Cycle 0 Cycle 1

fwep
tRCP

Cycle 2

Cyclen-1

1 LF\JF\J
twew
tRCw
< tps I
45
—> [~ tREN2
> tRH tREH —>| [<
45 \
\

—> €= tpH
tps [

.

—>

DS —>|

0 120 1/ ) G0 G ) ngm 2

Cycle n.

[€TAC->|

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

831H-6710B
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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
4fgc) 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

1

- Data Outputs

RSTW ~ RSTR  RCK RE

Data Inputs —& DiN Dout
WCK WE

Clock =

‘s

831H-67008
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pPD42101

Applications (cont)

Noninterlaced Scan Conversion

It is also possible to use either one or two pPD42101s 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 signals can aiso be obtained using the
pPD42101 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 [8fgc = 28.6 MHz]
I m—

RSTW RSTR RCK RE

Actual Line yi

Data Inputs 78 DiN Dour

y 4

rd
e WCK WE
s —r Noninterlaced Line
’ -l- 8 DataOutputs
-, - \
'
e
7 ’ ar. N
Actual Line [ RE2 \
———— — N
RSTW RSTR RCK RE LY
%
Interpolated Line \\%
Data Inputs 75— DIN Dour
»
Transmitted S Displayed
Television N WCK Television
Picture N T Picture
\ —
Interpolated Line -
WCK
[4fsG = 14.3 MHz]

831H-66998
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Timing Waveforms (cont)

Application Timing for Noninterlaced Scan Conversion

o] |1 2 3 4 5 ( 3 904 905 906 907 908
woo UL s.J_\_l_LI—I_I'LFLJ"LP JLLUUL
WE —\ @ §\,

i( £

2O

S hinhnhnngh g
ol |2| |4l | Iaw' |90|| lsosl lsosl '907
- (’(' 1 3 5 898 900 902 904 906
- ' 5
—f i
@ ASTR || iAC y
A n
DouT ),
~ 0 1 2 3 4 897 899 901 903 9205
898 900 902 904 906
-

)2

I s

po——————— aH'—1H
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|
|
%

. sf,
45 ) I
nH+1H

nH+1H

0y =

S

| |909
908
{6
—l _l {( I-
¥
— 4 5
nH+1H ————L
00 ; 00000000000C
U
907 |90
908 Qutput data of cycles 900 to 01234 897
909 may be that of 1H before. «

|

I R
" L
14

£C

&
LM U )]
nH’

0000000000 |
)

5
o

83-0050188
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Timing Waveforms (cont)

Basic Timing for Noninterlaced Scan Conversion

WwCK

[e————twCK——]

1

.
twcw

twep—

r—l

[

%

1110 0 0

e~ tDH -+

-

S AW W

455 Write Cycles

)

910 Read Cycles

Din
¢ tRCK —]
SO S AR W AT R T W
tRCW| tRCP
[ tac—» |+ toH+|
Dout 23 J‘ ‘ vio] x ’ v (909}
455 Write Cycles
[——— 455 or 910 Write Cycles ———{e——— e
or9owrlle Gycies 910 Read Cycles
R
G \ /
U
Note:
(1] WE=viL.
(2] V = Valid Data.
[3] For ity with NTSC the WCK is i 14.3 MHz. RCK

cycles at twice this frequency, 28.6 MHz.

|

83-003655B
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NEC Electronics Inc.

Li

uPD42102
ne Buffer for PAL TV

Description

The pPD42102 is a 1,135-word by 8-bit line buffer fabri-
cated with a CMOS silicon-gate process. The device
helps to create a PAL flicker-free television picture (non-
interlaced scan conversion) by providing intermediate
storage and very high-speed read and write operation.

The pPD42102 can also be used as a digital delay line.
The delay length is variable from 2 bits (at maximum
clock speed) to 1,135 bits.

Features

1,135-word x 8-bit organization

Line buffer for PAL, 4fgc digital television systems
Asynchronous, simultaneous read/write operation
1H (1,135-bit) delay line capability
TTL-compatible inputs and outputs

Three-state outputs

Single +5-volt power supply

24-pin plastic DIP and miniflat packaging

OooOoooOD0o

Ordering Information

Pin Configuration

24-Pin Plastic DIP or Miniflat

uPD42102
—h
©
o))

831H-7123A

Pin Identification

Symbol

Function

Dino - Diny

Wirite data inputs

Douro - Dout?

Read data outputs

Read Cycle Write Cycle ﬁw Write address reset input

Part Number Time (min) Time (min) Package RSTR Read address reset input
#PD42102C-5 25ns 25 ns 24-pin plastic DIP WE Write enable input

C-3 34ns 34ns RE Read enable input

C-2 34 ns 69 ns WCK Write clock input

C-1 69 ns 69 ns RCK Read clock input
uPD42102G-5 25ns 25 ns 24-pin plastic miniflat ~ GND Ground

G-3 34ns 34 ns Vee +5-volt power supply

G-2 34ns 69 ns

G-1 69 ns 69 ns

60096
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PIN FUNCTIONS
Dino - Din7 (Data Inputs)

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

Douto - Dout7 (Pata 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 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 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 1,134. 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 1,134.

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

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 1,134 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 1,134 to 0 and begin increasing again.

Absolute Maximum Ratings

Supply voltage, Voo -15t0 +7.0V
Voltages on any input pin, V -15to + 70V
Voltage on any output pin, Vo -15t0 +70V
Short-circuit output current, log 20 mA
Operating temperature, Topg —-20to +70°C
Storage temperature, TsTg -55t0 +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 Vece 4.5 5.0 55 v
Input voltage, high VH 2.4 55 v
Input voltage, low ViL -15 0.8 v
Operating temperature Ta -20 70 °C
Capacitance
Ta = 25°C; Voo = +5.0V £10%; f = 1MHz
Parameter Symbol Min Max Unit Pins Under Test
Input (o} 5 pF WE, RE, WCK, RCK,
capacitance RSTW, RSTR,

Dino - Diny
Output Co 7 pF Dourto - Doury
capacitance
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Block Diagram
Read
Row Selectors
b b 8 'Data Write cF;fad Data 8
IN0— DIN7? —>] nput Column Storage Cell umn Output = _
Buffers Selectors / A? Selectors Buffers DouTto -DPour?
,//// ’
Write
Row Selectors
831H-6698B
DC Characteristics
Ta = -20to +70°C; Voo = +5.0V £ 10%
Parameter Symbol Min Typ Max  Unit Test Conditions
Input leakage current Iy -10 10 #A Vin = 0V to Vg all other pins not under test = 0V
Output leakage current lo -10 10 A Doy disabled; Vo = 0to 5.5V
Output voltage, high Vo 24 Vv loq = -1 mA
Qutput voltage, low VoL 0.4 v loL = 20mA

AC Characteristics
Ta = —20t0 +70°C; Vg = +50V = 10%

#PD42102-5 pPD42102-3 pPD421022 pPD42102-1

Parameter Symbol Min Max Min Max Min Max Min Max Unit TestConditions
Write/read cycle operating current Icc 80 80 70 40 mA  twek = twek (min);
tack = trck (Min)

Write clock cycle time twek 25 880 28 880 56 880 56 880 ns

WCK pulse width twew 10 12 20 20 ns

WCK precharge time twep 10 12 20 20 ns

Read clock cycle time trck 25 880 28 880 28 880 56 880 ns

RCK pulse width thcw 10 12 12 20 ns

RCK precharge time tacp 10 12 12 20 ns

Access time tac 18 21 21 40 ns

Output hold time ton 5 5 5 5 ns
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AC Characteristics (cont)

pPD42102-5 pPD42102-3 pPD42102-2 uPD42102-1

Parameter Symbol Min Max Min Max Min Max Min Max Unit Test Conditions
Access time after a reset cycle tACR 18 21 21 40 ns

Output hold time after a resetcycle  tong 5 5 .5 5 ns

Output active time Wz 5 18 21 5 21 5 40 ns  (Note 4)
Output disable time thz 5 18 21 5 21 5 40 ns  (Note 4)
Data-in setup time tbs 7 12 15 15 ns

Data-in hold time toH 3 5 5 5 ns

Reset active setup time tas 7 12 12 20 ns  (Note 7)
Reset active hold time trH 3 5 ns  (Note7)
Reset inactive hold time tant 3 5 ns  (Note §)
Reset inactive setup time tan2 7 12 12 20 ns  (Note 8)
Write enable setup time WES 7 12 20 20 ns  (Note 9)
Write enable hold time tWEH 3 5 ns - (Note 9)
Write enable high delay from WCK  twen1 3 5 5 ns  (Note 10)
Write enable low delay to WCK twenz 7 12 20 20 ns (Note 10)
Read enable setup time tRES 7 12 12 ns  (Note 9)
Read enable hold time tREH 3 5 5 ns  (Note9)
Read enable high delay from RCK tRENT 3 5 5 5 ns  (Note 10)
Read enable low delay to RCK tREN2 7 12 12 20 ns  (Note 10)
Write disable pulse width twew 0 0 0 0 ns  (Note 5)
Read disable pulse width tRew 0 0 0 0 ns  (Note 5)
Write reset time tasTW 0 0 0 0 ns  (Note 5)
Read reset time tRSTR 0 0 0 ‘0 ns  (Note 5)
Transition time tr 3 35 3 35 3 35 3 35 ns

Notes:

(1) All voltages are referenced to ground. (6) This parameter applies when tack = tacg (Max). ‘

@

(3)

=

@

®

Input pulse rise and fall times assume tt = 5 ns. Input pulse
levels = GND to 3 V. Transition times are measured between 3
Vand OV.

For the -5 version only, ty = 3 ns; input pulse levels = 0.4t0 2.4
V; transition times are measured between 0.4 and 2.4 V. See
figures 1 and 2.

Input timing reference levels = 1.5 V. Output timing reference
levels are 0.8 and 2.0 V. See figure 3.

This delay is measured at 200 mV from the steady-state voltage
with the load specified in figure 5. Under any conditions, t; 7z =
thz.

twew (max) and tgpw {max) must be satisfied by the following
equations in 1-line cycle operation:

twew + tastw +1,135 (twew) < 1ms

trew + trsTR + 1,135 (taow) < 1 ms

7

-~

(8

£

©

(10)

(1)

If either tqg or tpy is less than the specified value, reset
operations are not guaranteed.

If eithertgnq of tan2 i less than the specified value, internal reset
operations may extend to cycles immediately preceding or
following the period of desired reset operations.

if either tyes of twen (iRes OF taen) is less than the specified
value, write (read) disable operations are not guaranteed.

If either twent Of tweng (RENT OF tReNng) 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 invalid, since
this device uses a dynamic storage element.
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Figure 1. Input Timing
30V — — — — — — — — — J\
0.0V
5ns —)l 5ns I(——
831H-67018
Figure 2. Input Timing for uPD42102-5
24— — — — — — — — — }
04V
3ns -)l 3ns |<-—-
83{H-7124B
Figure 3. Output Timing

\
/

83/H-6658B

Figure 4. Output Load for tag, tach, ton and toyp
+5V
2 19ka
Dout ] |
2 10k :[ao pF
= = 83(H-6702B
Figure 5. Output Load for ty >z and ty>

Dout

AAA

83IH-67038
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Timing Waveforms

Read Cycle
€—— Cycle n —>»€—Cycle n + 1 —»1€—Cycle n + 2—»€«——Disable Cycle—————»1«€—Cyclen+ 3
le——LIRCK—
trcp
roc 4N [\ / \
I I /]
tRCW tREN1 > tREN2
€——tAC—>
—\ / * \
RE } \
|<~‘0H—> tREW————————>
[e——tAC ——2]
le—11 2 [e—tHZ— 1Lz
High Impedance
Dout Vin) @(Vm +1) W Vin+2). )@E" Vin+3) x
Notes:
[1] RSTR=Vy.
[2] V =valid data.

831H-6705B

Write Cycle

[€—— Cycle n —>
[€e———tWCK—>

[\

twep

e N A\

r€—Cycle n + 1 —>1«€—Cycle n + 2—>

S~

=\

3 Disable Cycle

<—Cycle n + 3—>»

O\

\_

O\

Notes:
[1] RSTW=Vy.
[2] V =valid data.

< twew TWEN1 € < > 'WES 'WEH [« > > tWEN2
} l 7 \
tDH tpH
tos < |'Ds < |tDs
IR 0 RUIR

B31H-6704B
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Timing Waveforms (cont)

Read Reset Cycle

Cyclen > Reset Cycl > Cycle 0 Cycle 1

w 0\ \__f I

RS —»1€&———IRSTR ———P1€———IRH—>

R X ) 1

€ tRN1—> [ <—tRN2—>

<—TAC—> : <—tAC—> le—tac—> le—tAC—>]

Pout Vin-1) ’IIIII] Vi) ’IIIII] Vi) ,IIIII] V(o) ’IIIII[ Vi) W
e N | St

{11 RE=vy.
[2] V =valid data.

83IH-67078

Write Reset Cycle

R—Cycle N—————>1€———Reset Cycle————»€———Cycle 0: > |

e £\ ¢ W\__At

Y

RSTW (

[€—— IRN1—>f—tDS—>

on Yo-oNJIIIIIK o KU

Note:
[} WE = VL.
[2] V = valid data.

Sl

831H-6706B




pPD42102 N E C

Timing Waveforms (cont)

Write Disable Cycle

twew

/ 3 X

Disable Cycles

WE 7
Istm twes I'wen twen2

SO T 1 D W o i

Note:
(1) V = Valid Data.

83-0037238

Read Disable Cycle

/

Disable Cycles

tREN1 | tRES | /1 tREN2

X

t 10H Wz

AC
T
High-Z
DOUTM Vin] m Vin+1] Vin+2] - Vin+3]

Note:
(1] V = Valid Data.

83-0036468
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Timing Waveforms (cont)

Re-Read Cycle

WCK
RCK

s

RSTW

trs

RSTR

1

S ) €0 1) €0 0 2 |

Note:

(1]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.

83-0036448
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NEC Electronics Inc.

uPD42270
NTSC Field Buffer

June 1990

Description

The uPD42270 is a field buffer designed for NTSC TV
applications and for other applications where serial
datais needed. Equipped with four planes of 263-line by
910-bit storage, the uPD42270 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 4fgc.

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 last line from 896 to 910 bits.

The asynchronous option is useful in applications such
as frame synchronization and time base correction,
where line jump, line 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 28-pin plastic DIP

60 ns

60101

Pin Configuration

28-Pin Plastic DIP

w1 \—/"2s 1 moDE
RCK [ 2 27 O RLRST
wek [ 3 26 [1 WLRST
RCLR []4 25 1 RW
wcLr 5 24 [1 WLJ
LS g 23[] BSa/RLH
Ls; 7§ =22[0 BSHWLH
GND s £ 21 vee
TESTOe — 203 BS{/RCO
OE 010 19 [1 BSg/WCO
DOUTy [ 11 18 [ DINg
DOUTy O 12 17 |3 DINg
DOUT, O] 13 16 [J DINy
DOUT3 [ 14 15 [1 DINg
83IH-7086A

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

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

o 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

0O o o o o o o
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Pin Identification

Symbol Function

Dino - Ding Write data inputs

DouTto - PouTts Read data outputs

w Write enable

OE 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

wcCo Write data register carry output
RCO Read data register carry output
LSp - LSy Line select inputs

BSp - BS3 Bit select inputs

MODE Synchronous/asynchronous control
GND Ground

Vee +5-volt power supply

TEST Test pin (connect to GND in system)

Pin Functions

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

DouTto - Dours. 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 OE is
low, read data is output on Douto-PouTs. When OE is
high, Douto - Dours 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

2

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 simultaneously 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 occur while WCLR is held
low 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 Dyng - Dinz 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 stili
high, the data from address 0 is read out on Doyro -
Douta 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 0 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 0 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 jump occurs either when the current line has been
completely filled or after WLRST has reset the write
address. The new scan line can be calculated by
n+11+1x (where ''n” is the current line and "’x” equals
the number of positive WLJ pulses). Changesinthe 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 complete 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.lif more than one line
jump is needed, then this sequence must be repeated.

Aline jump occurs either whenthe 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 level 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.

WLH. 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
multiplexed 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 BS; 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 BSy 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. BSp, BSq,
BS, and BS3 are multiplexed with WCO, RCO, WLH and
RLH, respectively, and are valid in synchronous oper-
ation only. In asynchronous operation, the line length is
fixed at 910 bits.

LSp - 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 uPD42270, 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
BSq in the Last Line

Prohibited
896
897
898
899
900
901
902

BS3 BS,

=]
wn
-

905

907
908
909
910

I{T|T|T|T|TiT|T|r |||~

T|lxjx|T|(rr|rjrrj-|lT|T|T|T|(C |||

z|lxirir|x|x|r{r|z|{z|r| ||| |—

II“II‘II‘IF‘II‘II‘I‘I‘II’"
&

Notes:

(1) LSp-LSyand 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
Ta = 25°C;Vgg = +5.0V £10%; GND = 0V; f = 1 MHz

Table 2. Line Number Adjustment

LS, LSg Number of Lines
L L 260

L H 261

H L 262

H H 263
Notes:

(1) LSp-LS¢and BSg- BSg 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 Mode Asynchronous Mode

Pin Name (Note 1) (Note 2)

MODE 0 ’ 1

BSyWCO BSp WCO

BS4/RCO BS, RCO

BSo/WLH BS, WLH

BSz/RLH BS3 RLH

RCLA Invalid _ Valid

RCK Invalid Valid

RLRST Invalid Valid

WCLR Valid Valid

WCK Valid Valid

WLRST Valid Valid

wu Invalid Valid

RLJ Invalid Valid

Notes:

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

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

Parameter

Symbol Min Typ Max Unit

Pins Under Test

Input capacitance C 5 pF Dino - Dina: W, OF, WCK, RCK, WCLR, RCLR, WLRST, RLRST,
WLJ, RLY, LSg - LS, BSo/WLH, BS3/RLH, MODE

/O capacitance Cyo 8 pF BSy/WCO, BS4/RCO

Output capacitance Co 7 pF Dour - Dout
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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 level 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 low.

Asynchronous Mode

In asynchronous mode, WCLR, WLRST, WCK and W
control write cycles, while read cycles are controlled
independently by RCLR, RLRST, RCK and OE. Field
length may be configured from 260 to 263 lines using
LSp - LS4. Line length remains fixed at 910 bits and
BSy-BS; are disabled to provide for the register carry
out, line hold, 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 0 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-
nization with WCK as W is held low. Bits are input
sequentially 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 withina
line. While WCLR and RCLR are held high, WLRST or
RLRST can be brought low for aminimum 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 pointers.

Line Jump. With the 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 resuilting 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 LSy and LSy pins (table 2).
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Line Hold. The line hold feature is available in asyn- may be held independently; however, restrictions per-
chronous mode only and can be used to prevent the taining to when this function can be initiated, detailed in
internal scan line pointers from incrementingtothe next  the descriptions for the WLH and RLH pins, should be
sequential address. The read and write line pointers  carefully followed.

Block Diagram
- DiNo—Dina
| write Bit Pointer | Write Bit Pointer
Refresh 1
Timer
|
1 Data
{ Input
LS -LS1 — Wit I Write Data Register I Write Data Register Buffer
BS(/WCO — SC': ¢
BS1/RCO — Lln: — l
BSy/WLH — Pointer I
BS3 /RLH — [
MODE — N T
910 Bits Per Line —————>»
Read
WCK =1 Timing Sean |
W — Generator Line
WCLR — Pointer Storage Cell Array
WLRST — Scan
WL — >l Line 263 Lines
Selector Per Plane
RCK >»{ Refresh |—
_OE Counter
RCLR —
RLRST — iR
RLJ — > —1 T
|
vl \ Data
] Y Output
I Read Data Register | Read Data Register Buffer
rl ] l
| Read Bit Pointer | Read Bit Pointer |
|
DouTo-DouTs
83VvB-7087B
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Figure 1. Separation of Clear and Reset Signals Absolute Maximum Ratings
Supply voltage on any pin except Vo relative -1.5t0 +7.0V
t2 twek or tReK to GND, Vg
Supply voltage on Vg relative to GND, Vo -15t0 +7.0V
WCK/RCK
_I_U__Ll—u—u_m_ Operating temperature, Topr -20 to +70°C
Storage temperature, TgTg -55 to +125°C
WOLR/AELR Short-circuit output current, log 50 mA
Power dissipation, Pp . 15W
Exposure to Absolute Maximum Ratings for extended periods may
WiRS/RLAST \\_/— affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits

83VB-7088B

specified under DC and AC Characteristics.

Recommended Operating Conditions

Parameter Symbol Min Typ Max  Unit
Supply voltage Vee 4.5 5.0 5.5 v
Input voltage, high Vi 24 Vee v
Input voltage, low ViL -1.5 0.8 v
Ambient temperature Ta -20 70 °C

DC Characteristics

Ta = -20to +70°C; Vgc = +5.0V £10%; GND = 0V

Parameter Symbol Min Typ Max Unit Test Conditions

Input leakage current M -10 10 HA VIN = 0V to Vg all other pins not under test = 0V

Output leakage current loL -10 10 HA Dour disabled; Voyt = 0Vto Vee

Output voltage, high VoH 24 V' lop = -1 mA

Output voltage, low VoL 0.4 loo=2mA

Standby current lcct 6 20 mA WCK, RCK = V|_

Operating current lcc2 40 80 mA twek = twek (min); tgek = trek (min)

AC Characteristics

Ta = -20to +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 twee 20 ns

Read clock cycle time tRck 60 ns {Note 5)

Read clock active pulse width trow 20 ns

Read clock precharge time trep 20 ns

Output hold time ton 5 ns

Output low impedance delay iz 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 tpH 3 ns

WCLR (WLR) 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) teH 3 ns (Note 8)
WCLR (RCLR) invalid hold time after the rising edge of WCK (RCK) tont ns {Note 8)
WCLR (RCLR) invalid setup time before the rising edge of WCK (RCK) tone 20 ns (Note 8)
WCLR (RCLR) low level valid time tcLr 3 us

WLRST (RLRST) setup time before the rising edge of WCK (RCK) tLRs 20 ns (Note 8)
WLRST (RLRST) hold time after the rising edge of WCK (RCK) tRH ns (Note 8)
WLRST (RLRST) invalid hold time after the rising edge of WCK (RCK) tLAN 5 ns (Note 8)
WLRST (RLRST) invalid setup time before the rising edge of WCK tLAN 20 ns (Note 8)
(RCK

WLRST (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 ns (Note 9)
W valid hold time after subline (1/2) switch twN1 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 twHN1 5 ns

WLH invalid setup time measured before write cycle 0 twHN2 20 ns

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

RLH invalid setup time measured before read cycle 453 tRHN2 20 ns

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

WLJ (RLJ) hold time after the rising edge of WCK (RCK) L[] 3 ns

WLJ hold time measured from the end of write cycle 227 twaN1 5 ns

WLJ setup time measured before write cycle 0 twiNz 20 ns

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

RLJ setup time measured before read cycle 453 tRINZ 20 ns

OE 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) toEN2 20 ns {Note 9)
LS, BS setup time before WCK (RCK), line 258 trss ns

LS, BS hold time after WCK (RCK), line 0 tEsH us

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

Parameter Symbol Min Max Unit Test Conditions
Write carry output low level delay tweHL 40 ns
Read carry output high level delay tACLH 40 ns
Read carry output iow level delay tRCHL 40 ns
Transition time tr 3 35 ns (Note 4)
Notes:
(1) Allvoltages are referenced to GND (8) For proper execution of the pointer clear and line reset functions,
_ specifications for tgg, ton, tont toN2 RS tLRH, tLRNT and
(2 Ac measurements assume tr = 5 ns. ) Rn2 must be met; otherwise, these functions may not affect the
(3) Input timing reference levels = 1.5V; input levels are measured desired cycles or may affect adjacent cycles erroneously.
be;wzeznngD afr)d 3.0 V2, ou;p;t levels are measured between 0.8 (© i aW (or OE) pulse does not satisfy the specifications for tws,
and 20V, Seeigures £ and 5. twh, twt 8nd twiz (o tors, toEH: toent and topNg), the write
(4) Vi (min) and V) (max) are reference levels for measuring the disable function (output high impedance) being executed may
timing of input signals. Transition times are measured between not affect the desired cycles or may affect adjacent cycles
Vi and Vj. erroneously.
(5) The minimum specifications are used only to indicate the cycle ~ (10) For the uPD42270 to read new data, read operation must be
time at which proper operation over the full temperature range delayed from write operation by at least 920 cycles. In those
(Ta = —20 to 70°C) is assured. cases where the delay is less than 920 cycles, read data will vary
(6) This delay is measured at—200 mV from the steady-state voltage as shown below:
with the load specified in figure 5.
: P 9 Delay Between Write
(7) This delay is measured at the maximum steady-state output Source of Read Data and Read Operation

high voltage -200 mV or the minimum steady-state output low
voltage +200 mV with the load specified in figure 5.

Old data 0 to 450 cycles
Indeterminate (either old or new data) 45t to 919 cycles
New data 920 or more cycles
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Figure 2. Input Timing

0oV

83IH-6701B

Figure 3. Output Timing

N

B831H-66568

Figure 4. Output Loading for tac, lon, tweLH; tweHLs tReLHs TRCHL

+5V

3 19k

310k :[1 30 pF

- B 83IH-67028

Figure 5. Output Loading for t; z and ty>

+5V

3 19ka

3 1.0k Il 5 pF

83|H-67038
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Timing Waveforms

Synchronous Write/Read Cycle

WCK

z|

DiNo-Din3

Al

Douto-Pours

€ twek

tDH
n
Note 4
]'l( 10ES
e—tac—> ety 1z

TOH—>

High Impedance

QB

Notes:

{1] In synchronous mode, output data is deiayed by one fleld from the input data.

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

[3] BSg-BSg =Vyor V.

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

n+3

83VB-70898
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Timing Waveforms (cont)

Asynchronous Write and Read Cycles

IOEH | tOEN2

TOEN1 tOES f tRCK 1

<—tAC [<—tHz tyz

toH ~>|
High Impedance
DOUTo-DOUTSW m-2 W m-1 m 10 o m+3

Notes:

1] m=m=V|H.m= W=V|H. MODE =V |.

[2) RLJ, WLJ, WLH, and RLH = V| or V. LSg and LS ¢ =V qorV .

[3] Data s 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.

83VB-7090B
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Timing Waveforms (cont)

Synchronous Pointer Clear Cycle

n-1
WCK _}_\

WCLR

DiNo-D N3

ORCOE
DG

samszans WD

Notes: :

[1] W=0E = Vj . MODE = V).

[2] LSg andLS4=V|q or V|| .BS(, BS41,BSp andBSg =ViqorV .
[3] RLRST, RCLR, and RCK = don't care.

{4] WLRST = V| during the clear cycle.

83VB-7091B
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Timing Waveforms (cont)

Asynchronous Pointer Clear Cycle

n
WCK
tCN1
1CLR
WCLR ][
45 > tDH
DS —>
Dino-Ding 3
Line 0
' 1 2
RCK \ 7
RCLR
[e——tAC toH (<> <—tAC
\
Douto 'DOUT3 m-2 m-1 m y 0 1
Notes:
[1] W = OE = V) .. MODE = Vj. WLRST and RLRST = V)4 during clear pulse.
[2} LS and LSy =V or Vit..
[3] WLH, RLH, WLJ and RLJ = V) during clear puise.
83VB-70928
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Timing Waveforms (cont)

Synchronous Line Reset Cycle

WCK 7

|

ILRS

Line

Reset

C\

tLRH

WLRST

tLRN1 1 JA

tLRST

T tLRN2

'(—[ AC

>

\
DOUTO'DQUTaX n-2 n-1 >@< n

Notes:

[1] WCLR = Viy. W, OE and MODE = V.
[2] LSq and LSy =V)y or V|_..BSg—-BS3=Vjqor V..
[3] RCLR, RLRST, RCK, WLJ, RLJ = don't care.

tps

0

X

S
B

83VB-7093B
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Timing Waveforms (cont)

Asynchronous Line Reset Cycle

Line
Reset

TLRN1 RS
WLAST

ILRST

: DiNo-Ding -1 )@( n

WCK A/k\_/{.

RLRST

c—t Ac-»l

(—)

X
DOL""'DO””W ne @i m @( -

Notes:

reset cycle.
[2) LSp and LS =V
[8] W=OE =V|.

[1] WCLR, RCLR and MODE = V|i4. WLH, RLH, WLJ, and RLJ = Vy_during a

83VB-70948
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uPD42270
Timing Waveforms (cont)
Write Line Jump Cycle
Line n Line
208 K K 909 n+s
WCK ‘_\__}l \
. s sl s | WH | )
I TWIN1 T tLJH T tH T TWJN2
WLy a4 N\ / \
£/F Y\, O\
WLH Vi

VIH

WCO
£C

MODE

Notes:

[1] RCLR, RLRST, RCK, RLH, RLJ, W, and OE = don't care.
[2] Kand K' =229 to 909 of line n.

(3] WLRST and WCLR = Vi,

[4] LSg and LSy = Vjqor V).

[1] WCLR, WLRST, WCK, WLH, WLJ, W, and OE = don't care.
2] Jand J' =0 to 452 of line n or 682 to 909 of line n — 1.

[3} RLRST and RCLR = Vi

[4] LSg and LSq = V)or VL.

83VB-7095B
Read Line Jump Cycle
Linen—1 Line n ] rI;T%_
681 452 0
RCK
tRJIN1 TRIN2
RLJ
RLH
ViL
RCO / \ / \
— £ 4 (R,
45
ViH
MODE
Notes:

83VB-7096B

17
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Timing Waveforms (cont)

Write Line Hold Cycle
Line n Line n———
227 228 229 K-1 K 908 909 0
e AVAVAY
F tWHN1 tLHS tLHH t WHN2
WLH |
/ ; VA ; \
VIH e rqd
45 $
WCLR LWGLH TWCHL
wCo
g4 ZL.
<6
VIH L& £
5 <5
MODE
Notes:
[1] RLRST, RLJ, W, RLH, OE, RCLR, and RCK = don't care.
[2) K =229 10 909.
[3] WLRST =V|q. WLJ= V).
[4] LSg and LS = Vjjor Vi .
83VB-7097B
Read Line Hold Cycle
Line n—1 56 56 Line n letine n
451 452 908 909 Q
A\
tRHN2
RLH ; } ;
4% 5 45
I 4 4 45
RCLR tRCLH tRCHL
RCO
4t 45—sbs 55
VIH 4 4 ‘¢
MODE
Notes:
[1] WLRST, WLJ, W, WLH, OE, WCLR, and WCK = don't care.
[2] J = 68210908 in (n - 1) or 0 to 452 in nthine.
18} RLRST = Vi RLJ = V).
[4] LSg and LSy =V|qor V.
83VB-70988
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Timing Waveforms (cont)

Synchronous Field Buffer Size Adjustment

Line 257 >/ Lines 258-262 ! Line 0

WCK

BSgy-BS3
LSo-LS ¢

Notes:

[1] WLRST and WCLR = V.

{2] MODE = VIL

[3] RLRST, W, RCK, RCLR, and OE = don't care. 83VE-70008

Asynchronous Field Buffer Size Adjustment

—Line 257 -»|«——Lines 258-262 Line 0
909 o

RCK /'\f

Notes:

{1] WCLR, RCLR, WLRST, and RLRST = V 1H.
{2} MODE = VjH. WLJ and RLJ = V(.

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

83VB-71008
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Timing Waveforms (cont)

Write Register Carry Out

WCK

WCO

Notes:

[1] MODE, WCLR, RCLR, WLRST, RLRST = V
[2] LSg and LS4 =Vjqor Vy_

13) OF, W, WLH, RLH, WLJ, RLJ = don't care.

83vB-7101B

Read Register Carry Out

RCK

>|e Line m + 1

Line m

Notes:

{1] MODE, WCLR, RCLR, WLRST, RLRST = V .
[2] LSgand LS =V|yor V|

13] OF, W, WLH, RLH, WLJ, RLJ = don't care.

83VB-71028

20
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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 LSy - LSy and BSy - BS3. The
former allows variation of the number of lines from 260
to 263, while the latter controls the actual line length at
896 to 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 buffer.

Frame Synchronization or Time Base Correction

The uPD42270 has the capability of executing asyn
chronous write and read cycles by independently
clocking WCK and RCK, respectively. The feature is

Figure 6. Example of Delay Line

useful in 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.

w7 ) %l
GND 1 2g | MODE GND
RCK |5 27 |_RLRST vee
vee WCK g 26 |_WLRST
Clock RCLR 14 25| RLJ GND
WCLR !5 24 |_WLS
BS3 /RLH )
s o 2 583/WLH Vee
Ls1 17 § 2 2
GND —q GND JJg I 21 Vec
TEST |e § 20 BS1/RCO
OE 10 19 BSp /WCO
Douto |11 18 | DINO
Data Doutr1 |12 17 [ PIN1 Data
Output Dout2 |13 16 [ DIN2 Input
Douts |14 15 [ Ding
Notes:
(1) W, OE, MODE, WLJ, and RLH = VL.
(2) BSo-BS3,LS0 -LS1, WCLR, and WLRST = V.
(3) RCK, RCLR, and RLRST = don't care.
83VB-7103B
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Figure 7. Delay Line Timing

One Field
SAVAVAVAWAVAVAUAU AVAUAVAVAN
0 1 2 3 4 5
L G, N S £

WCLR \ /

g

0 B 0 0 0 0 5 0 0 N O D O D @

S WW OO0

Notes:

[]J=910n+m.

{2} n =259, 260, 261, or 262.

[3] m =896 to 810.

[4] MODE, W, and OE = Vy.

[5] WLRST and WCLR = Vjy.

[6] BSg—-BSzand LSg~LS¢=Vjqor Vy.
[7] RLRST, RCK, and RCLR = don't care.

83VB-7104B
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Figure 8. Example of Frame Synchronization/Time Base Correction
W

GND ——————N 511 NS o5 | MODE — Voo
Read Clock ———RCK o§» 27 |—BLRST
Write Clock ————WCK 13 26| WLRST |
Read Clear ——— PCLR 14 25| AL GND
Write Clear —————WCLR 15 24 | _WLJ

Voo LSo |g 25| BSa/RLH

(=]
sy |, g = BS, /MLH
GND — e - I \E;(S:CIRCO voc
TEET 9 i 2 BS1 Weo Read Carry Out
OF 5110 19 0 Write Carry Out
Douto |11 18 | . DINO
Data | <« DOUT1 |12 17PNt | pan
Output *ﬂ 13 16 (D'Nz— Input
Douta |14 15 [ DIN3
Notes:
(1) W, OF, WLJ, RLJ, WLH, and RLH = V).,
(2) LSg-LSq, MODE, WLRST, and RLRST = V|4.
83VB-71058

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

WCK

WCLR

Dino-Dins

RCK

tcs

tcH

£e

tcs

RCLR

DouTto-PouTa

Notes:

[1) MODE, WLRST, and RLRST = V|H.
[2) Wand OE =V .

(3] LSg and LSq = V) or VL .

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

83VB-71068
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NEC Electronics Inc.

uPD42271, 42272
Picture-in-Picture Generator

October 1991

Description

The uPD4227x (42271 and 42272) is a picture-in-picture
generator designed for use in NTSC and PAL broad-
casting systems. Picture-in-picture describes the de-
vice’s ability to combine multiple video signals into a
single signal for display on a television monitor, for
input to a VCR, or for use in any manner that a single
video signal is used. The format may be selected so
that one primary picture is displayed over the entire
picture area. The other subpicture(s) can then be su-
perimposed onto the primary one to allow multiple
picture sources to be viewed simultaneously.

The picture-in-picture generator is available in two
versions. The uPD42272 is the full-featured version that
can display a border in one of four colors around the
subpicture. The uPD42271 has exactly the same fea-
tures except that it is not able to display a border
around the subpicture.

The uPD4227x has an onboard controller, field storage,
buffer storage, two line buffers, and two oscillators.
The controller sets the timing, performs vertical filter-
ing, and stores and retrieves subpicture signal(s) for
insertion into the primary picture signal. A line of the
subpicture signal is placed in buffer storage before
being written into field storage, which contains that
portion of the signal to be displayed. The line buffers
store a weighted average of three lines of the subpic-
ture signal to provide vertical filtering, while the on-
board oscillators facilitate interfacing to the uPD4227x.

The level of integration provided by the uPD4227x
means that picture-in-picture can be achieved more
quickly and easily than with standard video buffers and
control circuitry.

Ordering Iinformation

Subpicture
Part Number Frame Border
uPD42271 AGF-3BE No

UPD42272AGF-3BE Yes

Package

64-pin plastic quad flatpack

60085-1

Pin Configuration

64-Pin Plastic QFP

e ax g 5o8Ed
GoBlssgdEsesg
388833588333
ysw 1 st {1 DOYq (LSB)
RSW []2 50 [1 DOY4
Bsw [ 3 49 1 DOY,
ADCK [J4 48 |1 pOYg
(LsB) Dy [] 5 47 [0 DOY,4
DIy s 46 1 DOY 5 (MSB)
DI, 7 45 [ DORg (LSB)
Diz Os 44 [1 DOR;
Diy O]9 43 1 VoD
(MSB) Di5 [} 10 42 0 DORjy
GND [ 11 41 A GND
NP 12 40 [ DORg
MFC 13 39 {1 DOR4
sFc 14 38 [1 DORg (MSB)
MFDIS [ 15 a7 E DOB (LSB)
sFpIs [ 16 36 |1 DOB4
FOE [0 17 35 |1 DOB,
FCo O} 18 34 [1 DOBg3
FC4 q 19 3 DOB4
\ ST dRIRERIAIRESS /
DoooOoooooooong
£LY22285953%y
I>alm’w§§§§55§§
2]
g
83IH-6927A
Features
8 NTSC and PAL compatibility
O Built-in vertical filter
O Selectable subpicture display size
0 134,676-bit field buffer and two line buffers
O Built-in input and output oscillators
O Four selectable screen positions
O Four-color selection of subpicture frame border
(uPD42272 only)
O Selectable freeze-frame display
0 Automatic self-refreshing
O 6-bit resolution of Y, R-Y and B-Y signals
O Low power consumption of 75 mA max
o CMOS silicon-gate fabrication process
O Three-state outputs; TTL-compatible /O
0 Single + 5-volt power supply
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Absolute Maximum Ratings

Ta = 25°C

Table 2. Subpicture Display Area

Full Screen
Pin voltage, V1 -0.1toVpp + 05V Video Standard Display (1/9) 80% Screen Display (1/12)
Supply voltage, Vpp -01to+70V NTSC 49.3 us x 74 lines 41.3 us x 62 lines
Output current, Ig 50 mA PAL 49.3 us x 87 lines 41.3 us x 73 lines
Operating temperature, Topt -20 to +70°C

Storage temperature, TgTg

-551t0 +125°C

Table 3. Sampling Rate

Signal Input Output
Table 1. Description of Features Y 3 MHz 9 MHz
Feature Description R-Y 0.75 MHz 2.25 MHz
Field memory capacity 7,568 words by 8 bits (86 x 88) B-Y 0.75 MHz 2.25 MHz

Quantization

6 bits

Frame colors

White, yellow, light blue, green
(uPD42272 only)

Screen positions

Top left, bottom left, top right,
bottom right

Field-to-field line offset
sampling processing

Adjusts the starting location of the
first line of a field to increase vertical
resolution

Line array correction

Adjusts lines between even and odd
fields

Display ON/OFF switching

Allows insertion or removal of
subpicture

Table 4. Sampling Sequence
Y)—(R=Y)—(Y)—(=)—(Y)—(B=Y)=—(Y)—(-
r—()(Y)()()(Y)( )()()—l

Table 5. Average Vertical Filtering

Line Number Coefficient
n-1 1/4
n 12
n+1 1/4

Still picture display

Freezes the subpicture display

(1) n = line to be sampled.
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Block Diagram

Frame Data FCg-FCy4

o

— [— > DOYq-DOY5
. Serial to : Line Storage el porage
Dlg-Dis :} Parallel :: N Vel :> 86 Pixels x 18 :> A [ > DORg-DORs
Converter Bits 18 Bits/Pixel

Y % ) > poBg-00Bs

Selector I Selector l

Write Read Write Read Refresh
ADCK €——— Address Address Address Address Address
Counter Counter Counter Counter Counter
YSW €———————
RSW «———— A A
BSW 4——! ‘ Address Correction
SHS > MHS ——>] | sLanKinG
SVS — > Input Cgmroller Vs ——>] Output Cécntroller L > vDACK
ST
I Oscillator DISP —— Oscillator > RDACK
SFC NP ———> ——> BDACK
SFDIS HPS ——j L—) RCK
sos¢l ——m | vVpP§ —MM MFC
80SsCO -« SIZE——— - MF_DIS
MOSCI FDE
MOSCO
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Pin Identification

Pin Functions

Symbol Function ADCK. Y, R-Y and B-Y component signals selected with
ADCK Analog/digital clock output the analog switch are converted from analog to digital
BDACK Digital/analog clock for B-Y component signal data in S_Y';‘Chronization with this 6 MHz sampling
output clock. Digitized component signals are sequentially
BLANK Main picture blanking output 'input to the Dlg - Dls pins, also in synchronization with
BSW Dlg - Di5 output enable for B-Y component this clock.
signals . BDACK. Digitized B-Y component signals are output
Dig - Dig Multiplexed B-Y, R-Y, and Y data inputs from the DOBy, - DOB5 pins in synchronization with this
DISP Subpicture on/off input 2.25 MHz sampling clock.
DOBy - DOBj B-Y data outputs BLANK. When high, this output signal blanks the main
DORy - DOYs R-Y data outputs picture, enabling the subpicture to be displayed.
DOYq - DOYs Y data outputs BSW. A high logic level on BSW (while RSW and YSW
FCo and FC, Frame color selection input are !o_w) enaples the Dlg - Dls pins to be used for
— : receiving 6-bit B-Y data from the A/D converter.
FDE Field distinction data enable input
HPS Horizontal position input Dlo.thrpggh Dis. Th_ese myltnplexgd pins are used for
WG PyS— ol — 6-bit digitized subvideo input, either B-Y, R-Y or Y,
ain picture field correction input depending on the levels of BSW, RSW and YSW. DIy is
MFDIS Main picture field distinction input the least significant bit and Dls is the most significant
MHS Main picture horizontal synchronous input bit.
MOSCI Main picture oscillator input DISP. This pin controls the BLANK signal. A high logic
MOSCO Main picture oscillator output level enables BLANK, while DISP low inhibits it. The
ws Main picture vertical eynchronous Input level of DISP has no effect on the DOB, - DOBs, DORg
o e - DORs, and DOYq - DOYg pins.
N/P NTSC/PAL switching input
RCK Read clock output DOB, tl.1rough DOB5. These pins are used for 6-bit B-Y
- - color difference output and depend on the status of
RDACK Digital/analog clock for R-Y component signal BDACK. When no B-Y data is being output, the pins are
output sani !
P in high impedance.
RSW Dig - Dls output enable for R-Y component .
signals DORy through DORs. These pins are used for 6-bit R-Y
SFC Subpicture field correction input color difference output aqd l;ie.pend on the status of
SFDIS Subpicture field distinction input BDACK'. When no R-Y data is being output, the pins are
in high impedance.
SHS Subpicture horizontal synchronous input . 5
SiZE Sime salection ot DOY, through DOYs. These pins are used for 6-bit Y
P luminance output and depend on the status of YDACK.
soscl Subpicture oscillator clock input When no Y data is being output, the pins are in high
SOSCO Subpicture oscillator clock output impedance.
STILL Freeze frame input FCo and FCy. The combination of signals from these
sVs Subpicture vertical synchronous input pins is used to specify subvideo frame color, as shown
TESTo-TEST,  Test terminals below:
VPS Vertical position input
YDACK Digital/analog clock for Y component signal Pin White Light Blue Yellow Green
output FCo high low high low
Ysw Dlg - Dis output enable for Y component signals FC4 high high low low
Vpp + 5-volt power supply
GND Ground
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FDE. This pin is used to select external or internal field
distinction. FDE high enables external field distinction,
while FDE low inhibits the MFDIS and SFDIS pins and
causes field distinction to be executed internally.

HPS and VPS. These horizontal and vertical input pins
specify positioning of the subpicture. One of the four
corners on the main picture can be selected by com-
bining the input levels on HPS and VPS, as shown
below.

Pin Top Left Bottom Left Top Right Bottom Right
HPS high high low low
VPS high low high low

MFC. Fields of the main picture are distinguished by
the uPD4227x based on the phase relationship of the
MHS and MVS signals. Field distinction may therefore
be distorted if the signals are not in proper phase. In
these cases, a high logic level on MFC can be used to
reverse field distinction. MFC low has no effect on field
distinction.

MFDIS. The even and odd fields of the main picture
signal are distinguished based on the phase relation-
ship of MHS and MVS. MFDIS can be used to provide an
external signal indicating either an odd (high) or even
(low) field.

MHS. This pin is used to input a horizontal synchroni-
zation signal for the main picture. The internal read
clock oscillator is synchronized to the rising edge of
MHS and increments the field buffer's read address
counter, which is used to determine the horizontal
display size and position of the sub picture.

MOSCI. This pin is used as an oscillator input for the
main picture read clock. To use the internal oscillator,
an external coil and capacitor must be installed. Alter-
natively, an 18 MHz external clock may be input to
MOSCI.

MOSCO. This pin is used as an output for the feedback
circuit of the main picture’s internal oscillator.

MVS. This pin is used to input a vertical synchroniza-
tion signal for the main picture. The falling edge of MVS
resets the field buffer's internal read address counter,
which is used to determine the vertical display size and
position of the subpicture.

N/P. A high logic level on this pin selects NTSC com-
patibility and a low selects PAL.

RCK. This pin is used as an output for the subpicture
read clock, which is derived from MOSCI| and MOSCO.

RDACK. Digital R-Y component signals are output from
the DORy - DORs pins in synchronization with this
2.25 MHz sampling clock. ’

RSW. A high logic level on RSW (while BSW and YSW
are low) enables the Dlg - Dis pins to be used for
receiving 6-bit R-Y data from the A/D converter.

SFC. The uPD4227x distinguishes subpicture fields
based on the phase relationship of the SHS and SVS
signals. Field distinction of the subpicture may there-
fore be distorted if the signals are not in phase. SFC
high can be used to reverse field distinction. SFC low
has no effect on field distinction.

SFDIS. The even and odd fields of the subpicture sig-
nal(s) are distinguished based on the phase relation-
ship of the SHS and SVS signals. This pin can be used
to provide an external signal indicating either an odd
(high) or even (low) field.

SHS. This pin is used to input the horizontal synchro-
nization for the subpicture. Therising edge of this clock
is used to synchronize the internal write clock oscilla-
tor which is then used to increment the write address
counters for the line buffers and the field buffer.

SIZE. This input is used to specify size of the subpic-
ture display area. SIZE high sets a full screen display
and occupies 1/9 of the main picture. SIZE low displays
80% of the subpicture and occupies 1/12 of the main
picture.

SOSCI. This pin is used as an oscillator input for the
subpicture write clock. To use the internal oscillator, an
external coil and capacitor must be installed. Alterna-
tively, an 6 MHz external clock may be input to SOSCI.

SOSCO. This pinis used as an output for the feedback
circuit of the subpicture’s internal oscillator.

STILL. A high logic level selects a still picture, while
STILL low selects a moving picture.

SVS. This pin is used to input the vertical synchroniza-
tion signal for the subpicture. The falling edge of this
signal resets the internal write address counters for the
line buffers and the field buffer.

TEST, - TEST,. These are test pins and must be open.

YDACK. Digital Y component signals are output from
the DOYy - DOY5 pins in synchronization with this
9 MHz sampling clock.

YSW. A high logic level on YSW (while BSW and RSW are
low) enables the Dlg - Dls pins to be used for receiving
6-bit Y data from the A/D converter.
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Application

The following block diagram illustrates one applica-
tion for the uPD4227x in an NTSC television system.

The video signals for the subpicture are separated into
Y, B-Y, and R-Y component signals and horizontal and
vertical synchronization signals by the uPC1402 de-
coder. The Y, B-Y, and R-Y component signals are input
in parallel to the uPC661 A/D converter, after which
they are switched to the sequence Y, R-Y, Y, -, Y, B-Y, Y, -
using time-division multiplexing and converted to dig-
ital signals. In this instance, timing for the Y, R-Y, and
B-Y conversion process is regulated by the uPD4227x.

Application Example

After the uPD4227x receives the 6-bit digital data output
by the uPC661, it compresses the subpicture data and
stores one field. The output signals are sent by the
uPD4227x to the uPC662, which contains three D/A
converters assigned respectively to the Y, R-Y, and B-Y
signals. If the analog component signals output by the
D/A converters are to be used by the TV, they then are
converted to an RGB signal by the uPC1364 matrix
circuit. If they are to be used by the VCR, they are
combined with the main picture signal after being
converted into composite signals in the encoder cir-
cuit.

lc— Video 1
l«— Video 2

Video Primary Video Signal
Switch >

Subvideo H
Signal Sync

e .,

TV Signal
Processing Circuit

-—> G Output
—> B Output

[—> R Output

| G; Mixer G RGB
B8

WPC1417 Driver

Pl

v G

Video Separator:

= Video Signal (Y)
« Chrominance Signals R-Y
« Horizontal Sync
« Vertical Sync B-Y

uPC1402 (NTSC)
uPC1423 (PAL)

Multiplexer
and 6-bit
Analog/Digital
Converter
(WPCB61)

Picture-in Picture
Generator

(LPD42272)

Triple 6-bit
Digital/Analog | B-Y, h;%aGB

Converter trix

(WPDB62) B-Y, (LPC1364)

Vertical Sync T

Horizontal Sync

83vG-6751B
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Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit Conditions
Supply voltage Vpp 4.5 5.0 5.5 v
Input voltage, high ViH 2.4 Vpp + 05 v
Input voltage, low viL -1.0 0.8 v
Input oscillation frequency fosc N 6 MHz
Output oscilllation frequency fosc out 18 MHz
Horizontal synchronizing pulse width fusyne 4.8 s SHS and MHS pins
Ambient temperature Ta -20 70 °C
DC Characteristics
Ta = -20to +70°C; Vpp = +5.0V =10%
Parameter Symbol Min Typ Max Unit Conditions
Supply current oo 75 mA fosc IN = 6 MHz; fogc out = 18 MHz
Input leakage current [ -10 10 HA ViN = 0V to Vpp; all other pins not under test = OV
Output leakage current lo -10 10 HA Outputs disabled; Voyt = 0V to Vpp
Output voltage, high Vox 24 loy = -1 mA
Output voltage, low VoL 0.4 lop = 2mA
Capacitance
Ta= 25°C;f= 1 MHz
Parameter Symbol Min Typ Max Unit Pins Under Test
Input capacitance Cy 5 pF All inputs except SOSC! and MOSCI
Output capacitance Co 7 pF All outputs except SOSCO and MOSCO
Oscillator input capacitance Csosci 8 pF SOSCt
Cmoscl 10 pF MOSCI
Csosco 8 pF S0sCO
Cmosco 10 pF MOSCO
AC Characteristics
Ta = —20to +70°C; Vpp = +5.0V %10%
Parameter Symbol Min Typ Max Unit Conditions
ADCK pulse width, low taDL 70 ns
ADCK pulse width, high taDH 70 ns
YDACK pulse width, low typAL 50 ns
YDACK pulse width, high tyDAH 50 ns
RDACK pulse width, low tRDAL 200 ns (Note 7)
RDACK pulse width, high tRDAH 200 ns (Note 7)
BDACK pulse width, low tBDAL 200 ns (Note 7)
BDACK puise width, high tBDAH 200 ns (Note 7)
RCK pulse width, low tRCKL 25 ns
RCK pulse width, high tRCKH 25 ns
Data input setup time tps 25 ns
Data input hold time toH 30 ns
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AC Characteristics {cont)

- Typ ' Max ‘ Unit Conditions

Parameter. Symbol " Min

Y data access time tacy ‘ .5 ns

Y data hold time tony 20 " ns

R-Y data access time tach 7(RCK) + 25 ns

R-Y data hold time toHR 20 ) ) ns

B-Y data access time tacB 7(RCK) + 25 ns

B-Y data hold time: toHB 20 ns

Output low impedance time tLz 5 100 ns (Note 4)
Output high impedance time thz 5 100 ns (Note 4)
YSW, RSW, BSW low hold time from ADCK tswi1 5 30 ns

YSW, RSW, BSW high hold time from ADCK tswz2 5 30 . ns

Rise and fall transition time tr 3 35 ns

Notes:
(

All voltages are referenced to ground.

(@) Ac measurements assume tr = 5ns.

(3

Vig and V.
(4

open-circuit and is not referenced to Vo or Vo

Figure 1. Input Timing

VIH (min) and V)_ (max) are reference levels for measuring the

timing of input signals. Transition times are measured between

torr (max) defines the time at which the output becomes

(5) The input/output signal reference level is 1.5 V.
(6) fOSC IN equals 6 MHz; fosc ouT is 18 MHz.

(7) The frame border output period is either 0.5 or 1.5 times as large
as the standard value.

8 tLz=thz

Figure 3. Output Load

2.4V VbD
e " 318k
DOB
ADCK o
08V YDACK J_
RDACK 1.1kQ 30 pF
5ns 5ns BDACK _I
83YL-7781A ’ = = 83YL-77838
Figure 2. Output Timing Figure 4. Output Load (1, z and tyz)
‘ ' Vpp
1.8kQ
‘DOY
15V DOR © _L
oos 1.1 kQ I 5 pF
83YL-7782A = = 83YL-7784A
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Description

Serial/Parallel Converter (S — P). Converts the seri-
ally input 6-bit Y, R-Y, and B-Y subpicture signals into
18-bit parallel Y e R-Y e Y Or Y ¢« B-Y ¢ Y signals, and then
outputs them.

Vertical Filter. Executes averaging cycles and con-
sists of two sets of line memory and an arithmetic
circuit. If any one of the three lines is extracted to
compress the screen vertically, the lines may become
distorted on the screen. By averaging the data of the
appropriate line with the preceding and succeeding
lines, the filter prevents distortion.

Buffer Memory. Stores subpicture signals input during
read operation and has a one-line capacity of 86 words
by 18 bits.

Field Memory. Stores one 7,568-word by 18-bit field of
a subpicture. Data is written into field memory when no
subpicture is being displayed.

Buffer Memory Write Address Counter. Supplies write
addresses to the buffer memory.

Buffer Memory Read Address Counter. Supplies read
addresses to buffer memory in synchronization with
the field memory write address counter and remains in
standby during a field memory read cycle.

Buffer Memory Address Selector. Alternately outputs
write and read addresses to buffer memory.

Field Memory Write Address Counter. Supplies write
addresses to field memory and consists of horizontal
and vertical address counters, the former of which is
synchronized with the buffer memory read address
counter. The counter remains in standby during a
memory read cycle. When the address reaches its
maximum value, the counter stops counting.

Field Memory Read Address Counter. Supplies read
addresses to field memory and consists of horizontal
and vertical address counters. Data read from field
memory always takes priority over data written to it.
Thus, the counter never enters standby in normal

operation. When the address reaches its: maximum

value, the counter stops counting.

Refresh Address Counter. Suppliesrefresh addresses
to field memory. When write/read operation to field
memory terminates, this counter refreshes the memory
location corresponding to its current value. The 6 MHz
input clock is frequency-divided and supplied to the
counter. It remains in standby while data is being read
from or written into field memory. When the address
reaches its maximum value, this counter stops count-
ing and the address returns to the initial address.

Field Memory Address Selector. Alternately supplies
the write, read, and refresh addresses.

Output Data Selector. Switches the subpicture signal
read from field memory with the frame color signal
selected by FCy and FC4 and outputs the signal. This
selector also concurrently executes parallel/serial con-
version (12 bits — 6 bits) of the Y subpicture signal.

Input Controiler and Oscillator. Controls the subpic-
ture signal until it is written into field memory. This
circuit oscillates the 6 MHz input clock synchronously
with SHS. Using this clock as the reference, the circuit
controls vertical filtering, i.e., buffer memory writefread
operation, and field memory write operation. This
circuit also generates the ADCK, YSW, RSW, and BSW
control signals transmitted to the 6-bit A/D converter.

Output Controller and Oscillator. Controls the sub-
picture signal during the time inwhich the signal is read
and then output from field memory. This circuit oscil-
lates the 18 MHz output clock synchronously with MHS.
Using this clock as the reference, the circuit controls
field memory read operation and the data selector, and
also generates the YDACK, RDACK and BDACK control
signals transmitted to the 6-bit D/A converter. The
BLANK and RCK signals are also generated by this
circuit.

OPERATION
Writing the Subpicture Signals

Subpicture' signals are converted by the 6-bit uPC661
A/D converter into digital data, and then input from DI.

" At this time, the subpicture signals are sequentially

switched with the YSW, RSW, and BSW data switching
signals and serially sampled as shown in table 4.

The (-) data is -not actually transferred. Subpicture
signals are converted by the serial/parallel converter

into 18-bit Y ¢ RB-Y e Y or Y ¢« B-Y ¢ Y data. They are then
averaged by the vertical filter, whose configuration is
shown in figure 5.

After being averaged by the vertical filter, the subpic-
ture signals are extracted line by line from the three
lines. They are then written into buffer memory. Once
field- memory read operation terminates, the subpic-
ture signals are subsequently read from: buffer memory
and written into field memory at a rate of 1.5 MHz.

Two types of subpicture write areas, one for NTSC
applications and the other for PAL, are shown in figures
6 and 7. The odd and even fields deviate by one line in
the vertical write area to enable field-to-field line offset
sampling and improve vertical resolution.
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Figure 5. Vertical Filter Configuration

Subpicture Signals
N
>
% +] > To Buffer Memory
Line Memory
BIVG-67508
Figure 6. NTSC Subpicture Write Area
|‘ 63.5 us =J]
SHS
w U 1
2 57.3us
T—I: 25H{ (26 H) (Y = 172 dots, R~ Y = 43 dots, B~ Y = 43 dots)
2625H 222H
155H | (145H)
XY -
l L— Even Field
Odd Field
83Y1.-74008

Reading the Subpicture Signals

After being written into field memory, subpicture sig-
nals are read synchronously with the signals from MHS
and MVS. Reading of subpicture signals is executed for
all data written (the 4.5 MHz reading rate is three times
as high as the writing rate). Subpicture signals then
pass the selector and are output through DOY, DOR,
and DOB. In addition to switching and outputting the
subpicture and frame signals, the selector executes 12
to 6 bit, parallel to serial conversion of the Y signal.

10

The playback areais determined by the blanking signal
and not by the write area. The display position is
controlled by changing the timing of the read address
counter according to the state of the HPS and VPS
input pins. The playback area and display position vary
with the NTSC/PAL method and screen size (full versus
80% full) as shown in figures 8 through 15. Any value in
the display position includes the frame signal, which
has a 220 ns (horizontal) x 1 line (vertical) area.
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Figure 7. PAL Subpicture Write Area
le 84us »!
SVS
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Figure 8. Subpicture Playback Area in NTSC Applications with Full Screen Display
1 63.5 us _
SV§ ]
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Figure 9. Subpicture Playback Area in NTSC Applications with 80% Screen Display
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Figure 10. Subpicture Playback Area in PAL Applications with Full Screen Display
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Figure 11. Subpicture Playback Area in PAL Applications with 80% Screen Display
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Figure 12. Subpicture Display Position in NTSC Applications with Full Screen Display
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Figure 13. Subpicture Display Position in NTSC Applications with 80% Screen Display
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Figure 14. Subpicture Display Position in PAL Applications with Full Screen Display

83YL-74078

L 64 us >
MHS i
Mvs
95us ) 169 us 74us 16.9 us
L
51H
Y
89 H
Y
3125H 57H
3
83 H
Y

83YL-7408B

14



NEC

puPD42271, 42272

Figure 15. Subpicture Display Position with 80% Screen Display
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Line Array Correction

Subpicture processing executes screen compression,
in which the output data rate of the field memory is
three times as high as the input data rate. A read cycle
will catch up to, and then pass, a write cycle about
midway on the screen. Afterward, old fields are read,
and afield seam is produced where the two fields meet.

This problem is corrected during an old field read cycle
by advancing the vertical address counter to its regular
value and then incrementing it by one. The correction
cycle varies depending on whether a main picture or
subpicture field (odd versus even) field is involved
(tables 6 and 7).

Table 6. Outrunning When the Main Picture and
Subpicture Have the Same Fields

Subpicture
Main Picture Odd Even
Odd — —
(before outrunning) (after outrunning)
Even +1 —
(after outrunning) (before outrunning)
Notes:

(1) + = address counter is incremented to its normal value plus 1.

(@ — = no operation.

Table 7. Outrunning When the Main Picture and
Subpicture Have Different Fields

Subpicture
Main Picture Odd Even
Odd +1 -
(after outrunning) (before outrunning)
Even +1 +1*
(before outrunning) (after outrunning)
Notes:

(1) + = address counter is incremented to its normal value plus 1.
(@ — = no operation.

(8) * indicates that the address counter holds its status and is not
incremented.

Field Distinction

The PD4227x executes line offset sampling and line
array correction. The former offsets write lines be-
tween the even and odd fields by one line. The latter
advances the vertical read address counter to its nor-
mal value plus one by combining the main picture and
subpicture fields. This prevents a seam line from ap-
pearing on the subpicture when part of it is displaying
one field and the rest is displaying the other field.

In both cases, the uPD4227x executes field distinction’

to learn the status (odd or even) of the main picture and
subpicture signals. The result is determined by the
phase differences between MHS/SHS and MVS/SVS
and by the state of MFC and SFC (figure 16).

15
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Figure 16. Field Distinction
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Frame Signal Generation

The uPD42272 contains the data for four colors: white,
yellow, light blue, and green. These colors are used for
frame signals and are selected by the FCy and FC4
frame color selection input signals. The data selector

Table 8. Frame signal Generation

switches the subpicture to the frame signal and then
outputs it. The vertical width of the frame signal is one
line; the horizontal width of 220 ns is determined by the
YDACK, RDACK, and BDACK D/A clocks and the blank-
ing signal (figure 17). :

Signal
Y R-Y B-Y.
Color. | DO5|.DO, | DO, | DOy | DOy | DO, | DO | DO, | DO, | DO, | DO, | DO, | DOs | DO, | DO, | DO, | DO, | DO,
White [ 1 0 t ] o 1 1 1 0 0 0 0 1 |0 0 0 o | o
Yellow 1 0 0 1 1 o | 1 0 0o | 1] 1 0 0 1 1 0 1
Lightblue [. 0..1 1| 1+ | 1 1 0 0 0 1 1 0 1 1 0 0 1 1 1
Green 0 | 1 1 10 1] o 0 1 0 ol 0] o o 1 o | o 1 1

The uPD4227x writes the Y, R-Y, B-Y subpicture signals
serially using the uPC661, a six-bit A/D converter with
analog switching. For read operation, the R-Y and B-Y
signal sampling phases are reversed. For the output
signals, there is a 180° phase difference between the
R-Y and B-Y signals. Frame signals containing phase

16

differences that are similarly output cause gradation
because the frame signals deviate at the edges. To
prevent this deviation, the uPD42272 aligns the edges
of the frame signal by adjusting RDACK and BDACK
during the frame signal output period (figure 18).
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Figure 17. Frame Signal
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1Line
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Data Output

Subpicture signals are compressed to the scale of 1:9
(horizontal = 1:3 and vertical = 1:3) and then output
through the DOY, DOR, and DOB output pins. The
output period is about one-ninth of one field period of
the main picture, or 16.7 ms. DOY, DOR, and DOB arein
high impedance for the remaining eight-ninths of the
period and no data is output (figure 19).

The signal level of the high impedance period must
meet the pedestal level, i.e., the level of the initial input
signal. The signal level is determined by resistors that
pull up or down the DOY, DOR, and DOB pins. In the
uPD4227x, the D/A converter clocks are output cycli-
cally (every 2.25 MHz) during the no signal period. The
uPD6901 six-bit D/A converter converts into analog
data the data determined by pull-up or pull-down
resistors, enabling the signal to be at a constant level.

The input signal pedestal level is determined at clamp
levels of the uPC661 six-bit A/D converter For the
UPDB61, the Y signal clamp output is the R-Y and B-Y
output. All Y outputs are thus pulled down. For R-Y and
B-Y output, only DORs and DOBs are pulled up, re-
spectively, and the other outputs are pulled down
(figures 20 and 21). ) ’

OQutside Control

Specified Frame Color. The uPD42272 can generate
one of four frame colors (white, yellow, light blue, and
green) depending on the levels of FCy and FC; (table 9).

Table 9. Frame Color Input Levels

Pin White Light Blue Yellow Green
FCo H L H L
FC1 H H L L

Specified Subpicture Size. The uPD4227x can select
one of two subpicture sizes using the SIZE subpicture
selection input. When its input level is high, the display
area is set to one-ninth of the main picture (full screen
display). A low level sets the display areato one-twelfth,
or 80%, of the main picture.

Specified Subpicture Position. The uPD4227x can se-
lect one of four subpicture display positions (one of the
four corners on the main picture) using a combination
of signals from the VPS and HPS position selection
input pins (table 10).

Table 10. VPS and HPS Input Levels

Pin Top Left  Bottom Left Top Right  Bottom Right
VPS H L H L
HPS H H L L

Specified Still Picture. The yPD4227x can display a
still- subpicture using the still picture request input.
When the level of STILL is high, a freeze frame picture is
displayed. When the input level is low, the moving
picture is selected.

17
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Figure 18. Frame Signal Alignment

o N\./\./\f\.]

we \ [\ \_; J
we [T\ [ A\

oY : : :[ Freme Store! X_X——KW

Output Period

Lé,
g E2a
DOR Frame Signal X X X X Frame Signal ) )—
45
L(
27
DOB " Frame Signal X:X x Frame Signat )—
. 46
44
2.
BLANK ) }l 1
220 ns 220 ns

k Frame Border __"__,/

-

ayL-74128

Figure 19. Subpicture Data Output
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Figure 20. Data Output Signal Adjustment
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Figure 21. R-Y and B-Y Output Signal Adjustment
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Timing Waveforms
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Timing Waveforms (cont)
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Timing Waveforms (cont)
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Timing Waveforms (cont)
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pPDA42280
NTSC and PAL Field Buffer

Description

The uPD42280 is a 262,224-word by 8-bit dual-port field
buffer fabricated with a silicon-gate CMOS process.
The device can execute synchronous and asynchro-
nous serial write and serial read operation at a 33.3-
MHz clock frequency. In asynchronous mode, the de-
vice can be used as a data storage (communication)
buffer, atime axis converter, and a digital delay line of
up to 262,224 bits (200 bits minimum at any frequency).
In synchronous mode, the minimum delay is 3 bits at
any frequency when used as a fixed-length delay line.

Applications include NTSC/PAL TV/VCR systems, video
processing, digital plain paper copiers, and systems
requiring serial data streams like printers, optical scan-
ners, and local area networks.

The serial write and read function simplifies interframe
luminance (Y) and chrominance (C) separation, inter-
field noise reduction, frame synchronization, and time
base correction. Refreshing is performed automati-
cally by an internal circuit, so the device operates like
a static RAM.

All inputs and outputs, including clocks, are TTL com-
patible. The plastic package is a 28-pin SOP (450-mil)
or ZIP (400-mil), and operation is guaranteed in an
ambient temperature range of —20 to +70°C.

Features

0 262,224-word x 8-bit organization
O Dual-port operation
O Asynchronous, simultaneous reading/writing
0 Qutput enable function
0 Variable field length
— 200 to 262,224 bits as an elastic (asynchronous)
delay line
— 3 1o 262,224 bits as a fixed-length (full
synchronous) delay line
0 One-cycle address pointer reset and immediate
write/read access function
0 Automatic refreshing (full static interface)
o Direct connection with NEC line buffers (uPD42101/
42102/42505)
0 4M-bit DRAM COMS technology
0 Full TTL-compatible inputs, outputs, and clocks
O Three-state outputs

60218

o Single +5-volt power supply

0 On-chip substrate bias generator

0 28-pin SOP (450-mil) and ZIP (400-mil) plastic
packaging

Ordering Information

Access Cycle
Part Number Time (max) Time (min) Package
HPD42280GU-30 25ns 30 ns 28-pin plastic SOP
GU-40 30 ns 40 ns
GU-60 40 ns 60 ns
pPD42280V-30 25ns 30 ns 28-pin plastic ZIP
V-40 30ns 40 ns
V-60 40 ns 60 ns
Pin Configurations
28-Pin Plastic SOP
nPD42280
pig f 10 -/ 28 1 bop
DIy [ 2 27 {1 D04
DI ] 3 26 [1D0Op
Dig [ 4 25 [1 pOg
WEOSs © 24 O RE
GND 4 & 23 {1 GND
TEST [ 7 22 1 OE
WRST ] 8 21 |3 RRST
weK o 20 [J RCK
vpp { 10 19 vpp
Dig O 11 18 1 DO4
DI O 12 17 1 DOs
Dig O} 13 16 [0 DOg
DIy [ 14 15 [1 DOy
B3FM-8654A
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Pin Configurations
28-Pin Plastic ZIP

Pin Identification

Symbol Function

Dl - DIy Wirite data inputs

DOg - DO; Read data outputs

OE Output enable input
RCK Read clock input

RE Read enable input
RRST Read address reset input
WCK Wirite clock input

WE Write enable input
WRST Wirite address reset input
TEST Test pin (connect to GND in system)
GND Ground

Voo + 5-volt power supply
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PIN FUNCTIONS
Dlo - DI7 (Data Inputs)

These pins function as write data inputs; for example,
for 4fgc composite color or brightness signals.

DOg - DO; (Data Outputs)

These pins are three-state read outputs.

OE (Output Enable Input)

This signal controls read data output. When O OE is low,
read data is output on DOy - DO7. When OE is high,
DOg - DOy are in a state of high impedance. The read
address pointer is incremented by RCK, regardiess of
the signal leve! of OE. The state of OE is strobed by the
rising edge of RCK.

RCK (Read Clock Input)

All read cycles are executed synchronously with RCK.
The states of both RRST 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
accesstimeis 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 automat-
ically wrap around from 262,223 to 0 and begin increas-
ing again.

RE (Read Enable Input)

This signal is similar to WE but controls read operation.
if RE is at a high level, the internal read address stops
increasing. The state of RE is strobed by the rising
edge of RCK.

RRST (Read Address Reset Input)

This signal is strobed by the rising edge of RCK and
resets the internal read address to 0.

WCK (Write Clock Input)

All write cycles are executed synchronously with WCK.
The states of both WRST 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 levei to hold
the write address constant. Unless inhibited by WE, the
internal write address will automatically wrap around
from 262,223 to 0 and begin increasing again.

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 the register and the write address stops
increasing. The state of WE is strobed by the rising
edge of WCK.

WRST (Write Address Reset Input)

Bringing this signal low resets the internal write ad-
dress to 0. The state of this input is strobed by the
rising edge of WCK.

OPERATION
Reset

The uPD42280 requires initialization of internal circuits
using the WRST/RRST reset signals before starting
operation (after power on). A reset cycle can be exe-
cuted at any time and does not depend on the state of
WE, RE, and OE. However, WRST and RRST must
satisfy required setup and hold times as measured from
the rising edges of WCK and RCK.

After the reset cycle, write and read operation can be
started immediately.

Write

Write cycles are executed in synchronization with WCK
as WE is held low. In the write cycle operation, the
internal write address pointer is automatically incre-
mented. When WE is high at the rising edge of WCK,
write operation is disabled and the internal write ad-
dress pointer does not increment with successive write
clocks.

Write data must satisfy setup and hold times as spec-
ified from the rising edge of WCK.

After the reset operation, bits are input sequentially
into an 80 x 8-bit SRAM buffer. Then, new bits are input
sequentially into one of the two halves of the 128 x 8-bit
data register before being transfered to the storage
array. The register data is transferred into the array in
blocks of 64 x 8 bits.

Read

Read cycles are executed in synchronization with RCK
while RE and OE are held low.

In the read cycle operation, the internal read address
pointer is automatically incremented as RE is held low.
When RE is high at the rising edge of RCK, the internal
read address pointer does not increment with succes-
sive read clocks.
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The OE input_controls the output state of DOg - DO7
pins. When OE is low at the rising edge of RCK, the
DOg - DO pins are low-impedance state. When OE is
"high at the rising edge of RCK, the DOq - DO7 pins are
high-impedance state with successive read clocks.

The access time of a read cycle is measured from the
rising edge of RCK by tac for an access of any internal
read address. Stored data is read nondestructively;
data can be read repeatedly at any time (cell data hold

;- time is endless).

New data written to a particular internal address is
available for reading after 200 write cycles maximum.
This value depends on write cycle time and the write/
read operation control method.

DIGITAL DELAY LINE

The uPD42280 can be easily used as a digital delay line
of 262,224 bits or less. The two operating modes are
elastic (asynchronous) and fixed:length (full-
synchronous).

Elastic (Asynchronous) Delay Line

Delay length of the elastic delay line is from 200 bits
minimum (at any frequency) to 262,224 bits maximum.
The minimum delay length does not depend on clock
frequency.

Figures 1 and 2 show control timings for the- elastic

delay line. Write and read cycles are synchronized to

#PD42280 Block Diagram
Refresh
Timer
| Dlg-Dly
| write Address Polnter I Wiite Address Polnter |
| | ouia
. . Input
\ | Write Data Register l Write Data Register Buffer
WCK —>| Write
: Address [
RCK —> Counter
) A4
o Controller Read Address 256K x8 S0 x6
WRST —>| >! Add >| Sel
Memory Cell Array SRAM Buffer
RAST —> Counter
e Refresh
BE —»| _Timing Add i |
- Generator : V
OF — Counter
: T , | ' . | Data
- . 1 Output
Y A . I Road Data Reglster | Read Data Reglster I > Buffer
| e Address Pointr | Read Address Palnter |
- DOg-DO7
83FM-8667B
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their respective WCK/RCK inputs and executed individ-
ually. The difference (n) between the internal write
address pointer and the internal read address pointer
must fall between 199 and 262,223.

Fixed-Length (Full-Synchronous) Delay Line

The length of the delay line is specified as 3to 262,224
bits. It does not depend on clock frequency

Figure 3 shows control timing for the fixed-length delay
line. The same signal is used for WCK and RCK so that
WRST and RRST are controlled together. The data,
written after a reset signal, is read out after the next
reset signal in the order it was written. This interval
determines the delay length. For example, if the reset
signal is input every 239,330 (263 x 910) cycles, the
delay length is 239,330 cycles.

Figure 1. Elastic Delay Line No. 1

| o

’ 1 2 3 4 5 2 n n
~_ Uy uU

1 m2 3 ™~

JRupEpn)

WRST

|
° Co XX X KX X Ko X K Ko K X X o

n=199 ~ 262,223
[n means (Write Address No) — (Read Address No).]

RRST
o0 X X2
WE, Low
RE

83FM-86638
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Figure 2. Elastic Delay Line No. 2

0 | 1 2 3 4 5 n-2 n-1 n [133] 2 3 n+d
L
27
WRST
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WE
— — 0 1 2
£C
27
RARST
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27
w0 Lo X X=X
¢
77
r{4
77
RE -/JZV/ .
n=199 ~ 262,223
[n means (Write Address No) — (Read Address No).]
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Figure 3. Fixed-Length Delay Line
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=.0.00008000.00000WCS000S

ooyscr 100990 @@0@0?
| (1F DouT) i (2F Doum)
n (n') = 199 ~ 262,223
[n (n') means Write/Read Address No) e
SPECIFICATIONS Recommended Operating Conditions
) ; Parameter Symbol Min Typ Max Unit
Absolute Maximum Ratings Supply voltage  Vop a5 50 Y v
Supply voltage, Vpp ~10t +70V  Recommended Operating Conditions
Voltage on any input pin, V| -1.0toVpp + ; .
0.5V (+7.0V max) Parameter Symbol Min Typ Max Unit
Voltage on any output pin, Vg -1.0to Vpp + :‘Iip :t voltage, Vi 24 Voo +05 v
05V (+7.0 V max) 9
Short-circuit output current, log 20 mA :2& ut voltage, Vie -10 08 v
Operating temperature, Topg ~20to +70°C Ambient T 20 +70 c
Storage temperature, TgTg ~-55t0 +125°C temperature
Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma- Capacitance

nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.

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

Parametert Symbol Min

Max  Unit

Pins Under Test

Input o 5 pF  WE, BE, OE WCK,

capacitance RCK, WRST, RRST,
Dlg - DIy

Output Co 7 pF DOO - DO7

capacitance

1 Capacitance is sampled and not 100% tested.
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DC Characteristics
Ta = -20to +70°C; Vpp = +5.0V £10%

Parameter Symbol Min Typ Max Unit Test Conditions

Operating current lcct ) -, 50 90 mA. . ‘twck tRck = 30 ns

Standby current lccs 4 10 mA WCK,RCK = Vi

Input leakage current I -10 10 ' LA V) = Oto Vpp; all other pins not under test = OV
Output leakage current lo -10 10 UA Do disabled; Vo = 0to Vpp

Output voltage, high VoH 24 \% loy = -1 mA

Output voltage, low VoL 04 \ loL = 20mA

* Voltages are referenced to GND.

AC Characteristics
Ta = -2010 +70°C; Voo = +50V = 10%

§PD42280-30  uPD42280-40  psPDA2280-60

Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions
Access time tac 25 30 40 ns

Data-in hold time toH 3 3 3 ns

Data-in setup time ~ tps 7 10 12 ns

Output disable time tz 5 25 5 30 5 40 ns (Note 4)
Output active time tLz 5 25 5 30 5 40 ns (Note 4)
Output enable hold time toEH 3 3 ns (Note 9)
Output enable high delay from RCK.  togn1 3 3 ns (Note 10)
Output enable low delay from RCK toEN2 7 10 12 ns (Note 10)
Output enable setup time toes 7 10 12 ns (Note 9)
Output hold time toH 5 5 5 ns

Read clock cycle time. tRok 30 40 - 80 ns

RCK precharge time trep 12 14 20 ns

RCK pulse width tRow 12 14 20 ns

Read enable hold time tREH 3 3 ns (Note 7)
Read enable high delay from RCK tREN1 3 3 ns (Note 8)
Read enable low delay to RCK tREN2 7 10 12 ns (Note 8)
Read enable setup time tRES 7 10 12 ns {Note 7)
Read disable pulse width tREW 0 0 ns '
Reset active hold time tRH 3 3 ns (Note 5)
Reset inactive setup time tANt 3 3 . ns (Note 6)
Reset inactive hold time taN2 7 10 12 ns .. (Note 6)
Read reset time " tRRsT 0 [¢] 0 ns

Reset active setup time ths 7 . 10 12 ns (Note 5)
Transition time tr 3 35 3 35 3 35 ns

Write clock cycle time twek 30 40 60 ns

WCK precharge time twep 12 14 20 ns

WCK pulse width twow 12 14 20 ns

Write enable hold time tweH 3 3 3 ns (Note 7)
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AC Characteristics (cont)

1PD42280-30

uPD42280-40 nPD42280-60

Parameter Symbol Min Max

Min Max Min Max Unit Test Conditions

Write enable high delay from WCK tWEN1

3 3 ns (Note.8)

Write enable low delay to WCK tweN?2

10 12 ns (Note 8)

Write enable setup time twEs

10 12 ns (Note 7)

Write disable pulse width twew

0 0 ns

Write reset time twRsT

O |O|N|~N|W

ns

Notes:

(1)
@

@

<«

4

=

®

£

@

©)

=

(10)

(1)

(12)

All voltages are referenced to ground.

Input pulse rise and fall times assume tr = 5 ns. Input pulse
levels = 0.4to 2.4 V. Transition times are measured between 2.4
and 0.4 V. See figure 4.

Input timing reference levels = 1.5 V. Output timing reference
levels are 0.8 and 2.0 V. See figure 4,

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

If either tpg or tpy is less than the specified value, reset
operations are not guaranteed.

If either tgyy or tgn2 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 twgs or tweH (tRes or tReH) is less than the specified
value, write (read) disable operations are not guaranteed.

If either twen1 or twenz (tRENt1 oF tRrEN2) 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.

If either toeg or togy is less than the specified value, output
disable operations are not guaranteed.

if either top 1 or topn2 is less than the specified value, internal
output disable operations may extend to cycles immediately
preceding or following the period of desired disable operations.

To read new data just written, the write address must precede
the read address by at least 200 addresses.

During a reset operation, the levels of WE and RE are “dont care.”

(13) Addresses 0-79 (80 words x 8 bits) are stored in an SRAM buffer.

Addresses 80-262,223 are stored in dynamic cells and trans-
ferred in 64 x 8-bit increments. The “143” in the equation below
comes from 79 + 64 = 143.

When WRST goes low (active) at address n, the write data from
address n to address m is not guaranteed because partial data
stored in the write registers (< 64 bits) will not be transferred to
the DRAM array.

(13 cont)

- 80
m= 143+ °

x 64

n-80
means the nearest whole number

n-8 _s15-3

For example, if n = 280, then

m= 143 + (3 x 64)

143 + 192

335

So, data transfer from address 280 to address 335 is not

guaranteed.

]

Figure 4. AC Test Conditions

Loads +5V
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Timing Waveforms

Write Cycle
Cycle n Cycle n + 1—>1<—Cycle n + 22—« Disable Cycles Cycle n + 3—>1
twek—
twep
[ \ i [—-\_/__\__
wek J O\ /
IWEN1 [« twes twEH | > twEN2
/ # \
8 1
tDH tDH
tps < |[tps
Vin+ 1)
Notes:
[1] WRST = High.
[2] V =valld data.
B831H-86608B
Read Cycle (RE Control)

|€—— Cycle n—>»<—Cycle n + 1—>1<—Cycle n+ 2>

r&-——————Disable Cycleg —————>

l&—-Cycle n+3

«——tRCK—>
> tAcp
/ / /
o L N A A \,,_/f_\ f\ \
trow tREN1 > > tRES tREH |« > tREN2
le——tac—>
%5
"\ 7 X
le-tOH-> < tREW
taC i
le—toH [<—toH
4
Dout Vin) 1@( Vin+1) W Vin+2) br
Notes:
[1] RRST = High.
[2] V = vald data.
[3] OE = Low.
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Timing Waveforms (cont)

Read Cycle ( OE Control)
[~ Cycle n —>1€—Cycle n + 1—><€—Cycle n + 2—»<€—Cycle n + 3—>1<—Cycle n + 4—><—Cyclon+5
tRCK—>
> tRCP
SR N N N N A
el T 7 ] 7
> thow toEN1 toes toEH tOEN2
[ €——tac—>]
&\ f X
-toH—>> tOEW
le——taAc—>
le—11 2 tHZ—> le—t 7
DOg-DO7 Y(n) W Vin+1) W Vin+2) @ High Iny V(n+5) x
Notes:
[1] RRST = High.
[2] V = vaiid data.
[3] RE = Low.
83H-06628
Write Reset Cycle
l€———Cydle n————>{€——Reset Cycles——>1€—————— Cycle 0————>{€———Cycle 1————>
e o\ L f
|l€—tpg —~>le——twRST: > tAH <—tAN2—>
WRST !{ 4
55
le—— tAN1—>e—tD5—> [<—tDg—>
> tDH toH

Notes:
[1] WE = Low.
[2] V = vaiid data.

oo JUONK o AQ0RANN

QAR vo RRANIOK v NALD
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Timing Waveforms (cont)

Read Reset Cycle
(€——-———Cycle n————>€——Roset Cyclo——>€—————Cydle 0 > Cycle 1
o\ f L L f
[<—tRs 1RAST—— ——tRH—>] - '
FRST \ ] : _ 7!
le— tRN1—>V l—tRN2—>
le—tac—>! e—tac—>] re—tac—>!: <—tAc—>]
ooooor vo- v YK vo UK v YO o YOO

t0H->| toH »I < toH —4 ‘ *oH—»I e

Notes:
{1] RE, OF = Low.
{2] V = valid data.

83IH-8661B
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NEC Electronics Inc.

pPD42505
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

0 5048-word x 8-bit organization

O Dual-port operation

0 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

O00oagao

Pin Identification
Symbol

Function

Dino - Din7 Write data inputs

Douto - Pout? Read data outputs

Pin Configurations

24-Pin Plastic DIP

Douto 1 "k Dino
Dout1 2 231 DNy
Doyt2 3 22[1DN2
Douta [}4 21 [JDiN3
REC]5 w 200 WE
ReTRe % 1spRsTW
oz @ 1sfvee
RCK s 2 17 wek
Douta 9 16 F1DjNg
Douts [J10 15 [1 DiNs
Doute {11 14 [ Ding
Dout7 012 131 DNy
83YL-7174A

28-Pin Plastic ZIP

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

GND
DiN3
DiNt
Vce
Dout1 9
Douts 11
RSTR 13
RCK 15
Douts4 17
Douts 19
Vee 21
RSTW 23
Ding 25
Ding 27

N W -

60100

83YL-7175A

18t
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Block Diagram

RE
RCK
RSTR

Read
Row Selectors

g

8 Data Write
DiNo-DiN7 —F/> Input Column
Buffers Selectors

Read Data
Column Output

8
Selectors Buffers Pouto -Dourr

Write
Row Selectors

RSTW

83I1H-66988

Ordering Information

Device Cycle Time (min) Read Access Time (max) Hold Time (min) Package
pPD42505C-50 50 ns 40 ns S5 ms 24-pin plastic DIP
C-75 7S ns 55 ns
C-50H 50 ns 40 ns 20 ms
C-75H 75ns 55 ns
uPD42505V-50 50 ns 40 ns Sms 28-pin plastic ZIP
V75 75 ns 65 ns
V-50H 50 ns 40 ns 20 ms
V-75H 75 ns 55 ns

Pin Functions

Dino through Dyn7 (Data Inputs). New data is entered
on these pins.

Douro 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

2

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 automatically 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 RE is at
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 tacg 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 uPD42505 can be easily used
as a digital delay line of 5,048 bits or less. After the
internal circuits are initialized using simuitaneous
RSTW/RSTR signals, write/fread cycles also may be
executed simultaneously by supplying the same pulse
to the write (WCK) and read (RCK) clocks. Write datais
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 small number of cycles, read cycles are
executed continuously and the delay line lengthis 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, dataloaded 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 accordingto the length of the reset
signals supplied. Refer to the timing waveform for an
“n-Bit Delay Line.”

18f
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Absolute Maximum Ratings

Recommended Operating Conditions :

Supply voltage, Voo ~-1.5t0 +7.0V Parameter Symbol Min Typ Max Unit

Voltage on any input pin, V| } -1.5t0 +7.0V Supply voltage Vee 4.5 5.0 85 v

Voltage on any output pin, Vo -15to +7.0V Input voltage, high Viy 24 Vee v

Short-circuit output current, log 20 mA Input voltage, low i -1.5 o8 'V

Operating temperature, Topr -20to +70°C Ambient temperature  Tp ~20 70 °C

Storage temperature, TsTg -55 to +125°C . . '

; ; Capacltance
Exposure to Absolute Maximum Ratings for extended periods may Ta = 25°C; Veg = +5.0V £10%; f = 1 MHz
affect device reliability; exceeding the ratings could cause permanent P - P y p
. arameter Symbol M Unit  Test Conditlons

damage. The device should be operated within the limits specified Y i e —

under DC and AC Characteristics. Input C 5 pF  WE, RE, WCK, RCK,
capacitance RSTW, RSTR, Do - Diny
Output Co 7 PF Douto - Dout?
capacitance
Notes:

DC Characteristics
Ta = -20 to +70°C; Voo = +5.0V £10%

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

Parameter Symbol Min Typ Max Unit Test Conditions
Write/read cycle operating current lec 60 mA
Input leakage current h -10 10 HA Vi = 0V to V¢c; all other pins not under test = 0V
Output leakage current lo -10 10 HA Douyr disabled; Vo = 0to 55V
Output voltage, high Vou 24 log = -1 mA
Output voltage, low VoL 0.4 v loL =2 mA
AC Characteristics
Ta = -20 to +70°C; Vgg = +5.0V £10%
wPDA42505-50 uPD42505-75 uPD42505-50H  uPDA2505-75H
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 pulse width twow 20 30 20 30 ns
WCK precharge time tweep 20 30 20 30 ns
Read clock cycle time tRok. - 50 990 75 990 50 3960 75 3960 ns
RCK pulse width thRew - 20 30 20 30 ns
RCK precharge time trep 20 30 20 30 ns
Access time tac 40 55 40 ' 55 ns
Access time after a reset - tacR 40 55 40 55 ns
cycle
Output hold time toy 5 - ns
Output hold time after a toHR 5 ns  (Note7)
reset cycle : .
Output active time 7 5 40 5 55 40 5 55 ns  (Note 4)
Output disable time thz 5 40 55 . 40 55 ns - {Note 4)
Data-in setup time tps 15 20 15 20 ns
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AC Characteristics
Ta = -20 to +70°C; Vo = +5.0V £10%

pPD42505-50 pPDA42505-75 pPDA2505-50H  pPDA42505-75H

Parameter Symbol  Min Max Min Max Min Max Min Max Unit  Test Conditions
Data-in hold time tpH 5 5 5 5 ns
Reset active setup time tRs 15 20 15 20 ns (Note 8)
Reset active hold time thRH [ 5 ns (Note 8)
Reset inactive hold time tAN1 5 5 ns (Note 9)
Reset inactive setup time tan2 15 20 15 20 ns (Note 9)
Write enable setup time twes 15 20 15 20 ns (Note 10)
Write enable hold time twen 5 5 ns (Note 10)
Write enable high delay from  tweng 5 5 ns (Note 11)
WCK
Write enable low delay to twEN2 15 20 15 20 ns (Note 11)
wcCK
Read enable setup time tRES 15 15 20 ns  (Note 10)
Read enable hold time tREH 5 5 5 ns (Note 10)
Read enable high delay from  tgeny 5 5 ns (Note 11)
RCK
Read enable low delay to tREN2 15 20 15 20 ns  (Note 11)
RCK
Write disable pulse width tweEw 0 0 [} 0 ms  (Note 6)
Read disable pulse width tRew 0 0 0 0 ms  (Note 6)
Write reset time trsTW 0 0 0 0 ms  (Note 6)
Read reset time tRsTR [¢] 0 0 0 ms  (Note 6)
Transition time tr 3 35 3 K 35 3 35 ns
Notes:

0]
@
®

@

®
®

All voltages are referenced to ground.

Input pulse rise and fall times assume tt = 5 ns.
Input pulse levels = GND to 3 V. Transition times are measured

between 3V and O V.

This delay is measured at 200 mv from the steady-state voltage
with the load specified in figure 2. Under any conditions, t; 7 =

thz
Input timing reference levels = 1.5V.

twew (max) and tppw (max) must be satisfied by the next

equations in one line cycle operation:

twew T trsTw + 5048twck < S ms (20 ms for -H versions)
tRew + tRSTR + 5048trck < 5 ms (20 ms for -H versions)

(7) This parameter applies when tgck = tacr (max)

(8) If either tgg or tgy is less than the specified value, reset
operations are not guaranteed.

() If either tpyy or tpy2 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 twEg of twen (tREs ©f tRel) is less than the specified
value, write (read) disable operations are not guaranteed.

(11) K either twent of tweN2 (tREN1 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.
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Figure 1. Output Load for tsc, tacn, ton, and toyn

+5V

$ 1.9%Q
3

Doyt ——————¢
&
> 1.0 kQ

83IH-67028
Figure 2. Output Load for t; zand tyz
+5V
S 1.9kQ
Doyt ————¢ I
310k I5 pF
= = 831H-6703B
Figure 3. Input Timing
30V — — — — — — — — —
0.ov
5ns ——)l 5ns l(-‘
83iH-67018
Figure 4. Output Timing
2ov-———————-———~——-—7l \
osv————————-\t /
831H-66588
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Timing Waveforms

Write Cycle
[«— Cycle n —»«€—Cycle n + 1 —»1€—Cycle n + 2—»r€—————Disable Cycle—————>»1€—Cycle n + 3—»
[€——tWCK—>
< twep
[\ / \ [—\_] / \ /
WCK
A N7 ] / 7\
<> twew TWEN1 WES YWEH } < tWEN2
WE \ ]l \\
twEw
IpH tDH tDH
ips <~ |lDS < |tDs <
SE, S, Y S )
Notes:
[1] RSTW=Vy.

2] V = vaiid data.
831H-6704B

Read Cycle

[€——Cycle n —>»<€—Cycle n + 1 Cycle n + 2—> Disable Cycle Cyclen+3
[€——1RCK—>
tRep
RCK_]{ Y\ /_\_]!"‘\_]r—\ N\ \
tREH }

tRCW tREN1 tRES tREN2
[€e——tAC—
45
=\ f X
[<-toH-> < tREW >
[€——TAC—
le—117 [ €e—THZ—> le—11.7
4 3 High Impedance
Dout Vi 7[@( Vin+1) )@( Vin+2) )@E" Vin+9)

Notes:
[1] RSTR=V}.

[2] V =valid data.

83IH-67058
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Timing Waveforms (cont)

Write Reset Cycle

l&———Cycle n———>1€———— Reset Cycle———»t€«———Cycle 0—————>l€———Cycle 1————>

b SN \_,,___/l__\__i{—\___f_——

_ ;—tas < lnsw.'” ><—1RH ;[ —
ows Yo\ Ko KNI ST 2o RUDIDIK o XU

le———Cycle n— >}~ Reset Cycle——l€—————Cycle 0————>le——Cycle 1——>

w f\__ f L \__f _f

[€—~tRg —»€———tRSTR———>1€<—IRH
RSTR E
K 45
l&— tRN1—>] TRN2—>|

Dour E;W V(n) m:} V(o) ’”III’ Vi ll””/ Vi) | W
toH —>| toH —>| toH —>-| e toH —>l e

Notes:
{1} RE= VL
[2] V =valid data.

83/H-67078
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Timing Waveforms (cont)

Time Axis Conversion Cycle

WCK

tRs

RSTW

RCK

ASTR

Dout

IRH

tRew

£e
24

IDH

ool 1 |
S D080 8%9% 00090904 0%0%0

\

tRCK

\/\J

le-tRS

i

LXK XK KK,

Notes:
(1] WE=RE=V)_
2] V =valid data.

tRCP +|
>
%%4\_

J;IRH

[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, tac 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.

toH

8NG-71778
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Timing Waveforms (cont)

5048-Bit Delay Line Cycle

2H

|<-IACR tOHR

2¢

7

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

83vG-71788
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Timing Waveforms (cont)

n-Bit Delay Line Cycle

_J<—ms
—1 Y

‘AC—M ““““““““““““ T
—————————————— - -| |
I
(2 | | | xxv«»
1H Data 2H—
WE. RE ViL 4 ‘¢
. 45 5
Notes:
[1] V =valid data
[2] 1H = the first group of bits. 2H = the second group of n’ bits.
[3] RE =WE = ViL
831H-67178
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Timing Waveforms (cont)

Re-Read Cycle

WCK
RCK

/-\:} n+l n+2

tRs

RSTW

tRs

RSTR / ' , \_/ \-—/
o X OOEEIENEOIEIDIREG

r— “taca_, |

B89 DIDIOVODS

=)

)

oour DI
" YA YA
Notes:
1 RE=vy
[2) V =valid 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 rewritten new data into that location.

8WG-7176B
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Timing Waveforms (cont)
Write Disable Cycle
tWEW >]
- / £5
Disable Cycles
| IWENy | tWES 'WEH_[tWEN2
WCK n n+1 n+2 n+3 n+4

Notes:
[1] V = valid data.

8vG-71818

[1] V =valid data.

Read Disable Cycle
tREW >
45—
RE J/
Disable Cycles
'REN1 | 'RES 'REH | tREN2
RCK n n+1 n+2 /_—\_‘ \ ;! n+3 \_/_—
1
tac <M je—tHz etz
High Impedance
Doutr V Vin) Vin+ 1) Vin+2) 5 Vin+ s])@
Notes:

8IvG-71828

13
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Timing Waveforms (cont)

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

WCK w ) m- m- m+ m+
ROK 7 0-5048 1-5048 1-5048 5048 1-5048 2-5048
5

RSTR _\_ /

< m Cycles

45
AeT \__/

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

\ \ !
oun B COGBCOGRCOE

R o e D D G
DiN :>(V[5045]>@<V[50461@(%5047]>WV[504a]@@ﬁmﬂ)@(v[sosob@(vmmO@G

Notes:
[ RE=Vy.
[2] V = valid data.

8WG-71798
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Timing Waveforms (cont)
(5048-m)-Bit Delay Line No. 2

we Y N/ \ewow/ T N\l \Bo/ \B/ \elie

RSTR

RSTW

[€——————— mCydles ——————— |
" \
\ \ v \ ) v
[0-5048] [1-5048) [m-1-5048] [m-5048] [m+1-5048] [m+2-5048]

ooum X XRKAK * RQEX Y K&

XY KA XK QUK Y G

DN

Notas:
1] RE=Vy,
[2] V =valid data.

83vG-71808
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NEC Electronics Inc.

pPDA485505
Line Buffer for
Communications Systems

Description

The uPD485505 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 (21
bits minimum at maximum frequency).

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

Features

O 5048-word x 8-bit organization

Fully static operation

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 SOP and 24-pin plastic ZIP
packaging

ooao

oooooao

Ordering Information

Cycle Time - Read Access
Part No. (min) Time (max) Package
pPD485505GU-25 25 ns 18 ns 24-pin plastic
GU-35 35 ns 25 ns - SoP
pPD485505V-25 25 ns 18 ns 24-pin plastic
V-35 35 ns 25 ns ZIP

Pin Configurations

24-Pin Plastic SOP

1PD485505

[1 Dino
[1 DINt
] DIN2
1 DINg
[ WE
] RSTW
1 vee
] wek
(] DINg
[1 DiNs
(] DiNg
[] DiN7

1
2
3
4
5
(]
7
8
9
10
1"

-
N

83RD-8360A

ASTA 15 -
Dout? 17 |-
Doute 19 |-

DiN7 21 |-

DiNg 28 |

B3RD-8381A

Pin Identification
Symbol

Dino - Diny
Douro - Dout?
RCK

RE

RSTR

RSTW

WCK

WE

GND

Vee

Function

Write data inputs

Read data outputs

Read clock input

Read enable input

Read address reset input

Write address reset input
Write clock input

Write enable input

Ground

+5-volt power supply
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Block Diagram

RSTR

8 Data Wiite
DiNo—-DiIN7 —~>]  Input Column
Buffers Selectors

Dual-Port
Storage cell

Output

8
Buts [ 7> Pouto-Dourr

Row Selectors

Pin Functions

Dino - Din7 (Data Inputs). New datais entered onthese
pins.

Douto - Dourtr (Data Outputs). These three-state out-
puts are used to access stored information. In a simple
digital delay line application, a minimum delay of 21
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 latched 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 increments with each RCK
cycle unless RE is high to hold the read address con-
stant. Unless inhibited by RE, the internal read address
will automatically wrap. arbund from 5047 to 0 and
begin incrementing again.

RE (Read Enable Input). This signal controls Lé_ad
operation. If RE is low, all read cycles proceed. If RE is
at a high level, the data outputs remain valid for that

address and the internal read address stops increment-
ing. The state of RE is strobed by the rising edge of
RCK.

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.
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Operation

Reset Cycle. The uPD485505 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.

Areset 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-
nized to their respective WCK/RCK inputs and exe-
cuted 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 one-half write cycle plus 500 ns (maximum).

The access time of a read cycle is measured from the
rising edge of RCK by tac. Stored data is read nonde-
structively; data can be read repeatedly because data
hold time is infinite.

Time Axis Conversion. To use the uPD485505 as atime
axis converter, write and read cycles must be con-
trolled 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 yPD485505 functions as a time axis con-
verter.

Digital Delay Line. The uPD485505 can be easily used
as a digital delay line of 5048 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 puise
to the write (WCK) and read (RCK) clocks. Write data is
always read after the full 5048-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
5048 bits.

For example, if only WE is a set to a high level (write
disable) for a small number of cycles, read cycles are
executed continuously and the delay line length is
large. 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 21 bits
(for maximum frequency operation) and the maximum
is 5048 bits.

A data delay of 5048 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 inthe previous line cycle is
read out from the beginning as read data after the reset.
Therefore, a delay line length ranging from 21 to 5048
bits (depending on cycle time) can be obtained accord-
ing 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 —0.51‘{0 4-2:0 v Parameter Symbol Min Typ Max Unit
Voltage on any input pin, V|' . =05toVgg + 05V -Supply voltage Vee 45 - .50 55 \
Voltage on any output pin, Vg . =05to Vg + 05V Input voltage, high ViH 2.4 Ve + 05 \
Short-circuit output‘cur‘rent,plos 20 mA Input voltage, low ViL -0.3 " 08 \
Operating temperature, TopPR .00 +70°C 0 70 °C

Storage temperature, TgTg

55 to +125°C

Exposure to Absolute Maximum Ratings for extended periods may

affect device reliability; exceeding the ratings

could cause perma-

nent damage. The device should be operated within the limits

specified under DC and AC Characteristics.

DC Characteristics
Ta = 0to +70°C; Vog = +5.0V £10%

Ambleni‘te’mpératgre Ta

Capacitance

Ta = 25°C; Voo = +5.0V #10%;f = 1 MHz

Parameter * . Symbol Max Unit Pins Under Test

Input (o] 5 pF ~ WE, RE, WCK, RCK, -
capacitance : RSTW, RSTR, Dino - Dinz
Output Co ~ 7  pF  Douro-Dours

capacitance

* These parameters are sampled and not 100% tested.

Parameter Symbol Min Typ. Max Unit Test Conditions

Write/read cycle operating current lcc ‘ 80 mA .

Input leakage current . [ -10 10 HA - - V=0V toVgg; all other pins not under test =0V
Output leakage current lo =10 10 HA Doyr disabled; Vo = 0to 55V

Output voltage, high VoH 24 v "lop =-1mA

Output voltage, low VoL 0.4 v lop =2mA
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AC Characteristics
Ta = 0to +70°C; Voo = +5.0V +10%

1PD485505-25 nPDAB5505-35
Parameter Symbol Min Max Min Max Unit Test Conditions
Access time tac 18 25 ns
Data-in hold time tpH 3 3 ns
Data-in setup time tps 7 10 ns
Output disable time thz 5 18 5 25 ns (Note 4)
Output active time Lz 5 18 5 25 ns (Note 4)
Output hold time toH 5 5 ns
Read clock cycle time tRck 25 35 ns
RCK precharge time trcp 9 12 ns
RCK pulse width thow 9 12 ns
Read enable hold time tREH 3 ns (Note 8)
Read enable high delay from RCK tREN1 3 ns (Note 9)
Read enable low delay to RCK tREN2 7 10 ns (Note 9)
Read enable setup time tRES 7 10 ns (Note 8)
Read disable pulse width tREw 0 0 ns
Reset active hold time tRH 3 ns (Note 6)
Reset inactive hold time tant 3 ns (Note 7)
Reset inactive setup time tRN2 7 10 ns (Note 7)
Reset active setup time tRs 7 10 ns (Note 6)
Read reset time tRSTR 0 ns
Write reset time thsTW 0 ns
Transition time tr 3 35 3 35 ns
Write clock cycle time twek 25 35 ns
WCK precharge time twep 9 12 ns
WCK pulse width twew 9 12 ns
Write enable hold time tweH 3 ns {Note 8)
Write enable high delay from WCK twEN1 3 ns (Note 9)
Write enable low delay to WCK twWEN2 7 10 ns (Note 9)
Write enable setup time twes 7 10 ns (Note 8)
Write disable pulse width twew 0 0 ns
Notes:
() All voltages are referenced to ground. (7) If either tgyq or tgn2 is less than the specified value, internal
(2) Input pulse rise and fall times assume tr = 5 ns. reset operations may extend to cycles immediately preceding or

following the period of desired reset operations.

3) Input pulse levels = GND to 3 V. Transition times are measured
® b:tweZn 3VandOV. (8) If either tyweg or tweH (tREs OF tRew) Is less than the specified
&) This delay is measured at 200 mV from the steady-state voltage value, write (read) output disable operations are not guaranteed.
with the load specified in figure 1. Under any conditions, t; 7 = © i eit.h‘er twEN1 ‘or tWEN2 .(tREN1 or tREN2) .is less than.the
tz. specified value, internal write (read) output disable operations
- may extend to cycles immediately preceding or following the
(6) Input timing reference levels = 1.5V. period of desired disable operations.
6) I either tpg or tgy is less than the specified value, reset

operations are not guaranteed.
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Figure 1. Output Loads for Timing
Measurements

+5V

i

18002 g

Doyt O—¢
Cp Parameter

1100 @ i_]l CL
SpF  4z,t4z

30pF  tac, taR tor tOR

Figure 2. Voltage Thresholds for
Timing Measurements
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Timing Waveforms
Write Cycle
Cyclen Cyclo n+ 1—>1<€—Cyclo n+ 2 Disable Cycle Cycle n + 3—>
e tweoK—>
twep

WCK J

CN\_ S S

f\_;

twew tweNt twes tWEH | tweN2
w\ /
] twew
toH toH toH
[ tps < tps le—
IR 0 KUK e KR 2 X
Notes:
[1) RSTW = V.
[2] V = valld data.
831H-67048
Read Cycle
[€— Cycla n —>1<—Cydle n + 1—><—Cycle n + 2—>»<€———Disable Cycle———><—Cyclen+ 3
l&e——tRCK—>|
< tRecp
ax Y [\ o\
/I /) f
- > tacw tRENt Pl > tREH (< 1€ tREN2
tAC
" \ i
le-toH-> tREW
[«——tAC—>
le—1t 2 etz le—11 7
Impedance
Sout V) 7@( Vins1) )@( Vins2) )@‘” o Vinse) X
Notes:
{11 RSTR=V 4.
[2] V = valid data.

831H-6706B
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Timing Waveforms (cont)

Write Reset Cycle

wox J[—__\———J

RSTW

Notes:
)] WE= ViL
[2] V = valid data.

r&——— Reset Cycle———1«-

«———tRSTW

—>|——Cydo 1>

o

/8 tAN2—>

e tRNt—> <t pg—>

[€<—tDS—>

on Yo-NJIIK_v0_ il 1 S 11 S 1

Read Reset Cycle

Cycle n

|

RCK —J- e

(N

le—trg—>

RSTR |

le— tRN1-—>

Mt

: 1

€«———Resot Cyclo———>

«——tRSTR >

le————Cycdo 0———>

le————— Cyde 1———>

]l

55

le—tac—>

S

» le—t, '
——
L& V(O)

< tRN2—>

“‘AH

Bl

Notes:
1] RE=Vy.
| (2 V=velddata.

‘on—»l |<— .

o]

Vo)

—\ 5

Vo

e

tOH

U
kool
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Timing Waveforms (cont)

5048-Bit Delay Line Cycle

1H e 2H
WCK ]
tRH
tRs
RSTW
RSTR

Dout

‘4- tacr toHR

WERE v,

L6
o4

Notes:

[1] V =valid data.

[2] 1H =the first group of 5048 bits.
2H = the sacond group of 5048 blts.

8NG-7178B
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Timing Waveforms (cont)

n-Bit Delay Line Cycle 3
o JHUF\HM%%F\}\HF\J
::: 1 } tRCw
_ « X REN2
—>(|: :z: . toH
Illi@’l/@’l/ X XeaXNe - ’li@’l/@’l/&’l/&’l/
vour) Z///////////////////////////////////;l< o Ko XX v X0 XX

10
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Timing Waveforms (cont)

n-Bit Delay Line Cycle 2
:—_;:‘c?eKo——: <—:)ycle 1>|<Cycle 2 \K(— Oydle n>e ('Zg - c,zge %c:
wJﬂu F\
///i@’//@’// vaX/KeaX() <V1> ’li@’l/@’//@’//@’l/
nCycles ,|‘ tAC
///////////////////////////////////// v XX v X v XX v XK
x:; =WE=V.

(2) V = valid data.
B83RD-83868

11
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Timing Waveforms (cont)

n-Bit Delay Line Cycle 1

2H

" twek D
<<-tRCK—>

> twow
tRew

tRs c—

Cyde_, | Cyde Cycle " Cyclo Cycle
<—Cycleo-><-:=ycle1 [<Cycla mt TS n©) T m1 ) T m2@) T ma@)
»|— twep -
tRCP :
WCK z 5
RCK 7 R ; (_\._/

tRH —> )
RSTW \ _/
RSTR

—> <— tpH

tbH

IIIII@’I/@’I/ ‘@ ’l/@’l/ en ’li o ’l/@’l/@’l/@’l/

sou M/////////////////[/////////////// vo "")®< DD

12
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Timing Waveforms (cont)

Time Axis Conversion Cycle

WCK [\_}
won| s

tRH

tRs [<<—twCk

RSTW

tDH —>| I(——

II IIi@’l/@’l/@’l/ KR KKK XK XK KKK

f\f\f\/\/
YA

0.1.00.00.0.09.0.04. @’l/@’l/@’l/@’l/b’l/ v
() WE=FE= viL-
(2) V = valid data.
(3) Write data Is strobed Into the device
on the fising edge of WCK at the end

of a cycle.

13
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NEC uPD485506
Line Buffer for

NEC Electronics Inc. Communications Systems

Description Pin Configurations
The uPD485506 is a 5048-word by 16-bit dual-portline  44-pin Piastic TSOP

buffer fabricated with a silicon-gate CMOS process.
The device is capable of asynchronous read and write wPD485506
operation at high speed, and can be used as atime axis
P an sp . time Douto § 14 44 H Ding
converter or a digital delay line of up to 5048 bits (21 ooutt O 2 a3 |1 oy
bits minimum at maximum frequency). DouT2 O 3 420 ope
. . . Lo - D, 4
Applications include image processing in facsimile Dguu'TriE . ::, g g::i
machines, plain paper copiers, video systems, and Douts O 8 33 1 Dyys
other optical scanners; time base correction in video boute O 7 38 [1 Diyg
playback systems; and data communication buffering Doyty [ 8 37 [0 biyy
in multiprocessor systems and local area networks. OE[ 9 38 [ WE
RE O 10 35 1 MD
Features GND [} 11 34 [1 GND
RSTR [} 12 33 1 RSTW
o 5048-word x 16-bit or 10,096-word x 8-bit Rek O 13 32 1 WCK
organization Vec 14 31 P vee
O Fully static operation; data hold time = infinity Douts E 15 % g DiNg
o Dual-port operation Douts H 16 29 H DiNg
. - Doutto & 17 28 [ biv1o
0 Image processing and data communications DouT11 O 18 P
applications Douri2 O 19 26 b1 D
. ] . IN12
o Asynchronous and simultaneous reading/writing pouria O 20 25 0 D13
O 1H (5048-bit) delay line capability for 5048 x 16-bit DouT1a O 21 24 D Dinta
mode Doutis O 22 23 P Dints
o 1H (10,096-bit) delay line capability for 10,096 x 8- 83RD tmeeA
bit mode
o0 TTL-compatible inputs and outputs Pin Identification
o Three—state outputs Symbol Function
O Single +5-volt power supply - -
O 44-pin plastic TSOP (400-mil) Oin - Dints Write data inputs
Doutoe - Pout1s Read data outputs
Ordering Information MD Mode set input
Part No. Cycle Time Read Access Package OE Output enable
i Ti
(min) me (max) RCK Read clock input
PD485506G5-25 -pin plasti —
a 25 ne 18 ns #‘;Opg\ plastle RE Read enable input
G5- =
5-35 85 ns 25 ns 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

60204
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Block Diagram

Read
Row Selectors

7 '
- / |
INO=DIN7 —/—>|  pata Write Dual-Fort Read pata [~ Douto-Poutr
a Input Column Storage Cell Column Output s
DiNs-DiNis —/—>] Buffers Selectors / Arra) Selectors Buffers > Doyte-PoUTis
/ %
|—> '
Write
—3n Row Selectors
MD
WE
WCK
RSTW

831H-83608

Pin Functions

Dino - Dints (Data Inputs). New data is entered on
these pins. -

Doutoe - Doutis (Data Outputs). These three-state out-
puts are used to access stored information. In a simple
digital delay line application, a minimum delay of 21
clock cycles is required to move data from the input
pins to the output pins.

MD (Mode Set Input). The level of this signal gives the
operation mode. A low level enables 5048-word by
16-bit memory configuration with Dyno - Dinis and
Douto - Doutis. On the other hand, a high level enables
10,096-word by 8-bit memory configuration with Ding -
Din7 and DouTo - Douty. This signal is latched by the
rising edge of WCK (RCK) when RSTW (RSTR) is low
level. Mode setting can be done Write/Read separately.

OE (Output Enable Input). This signal controls output
operation. The state of OE is latched by the rising edge
of RCK. If OE is at a high level, the data outputs become
high impedance.

RCK (Read Clock Input). All read cycle are executed
synchronously with RCK. The states of RSTR, RE, and
OE are latched 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 increments with each RCK
cycle unless RE is high to hold the read address con-
stant. Unless inhibited by RE, the internal read address
will automatically wrap around from 5047 to 0 or 10,095
to 0 and begin incrementing again.

RE (Read Enable Input). This signal controls read
operation. If RE is low, all read cycles proceed. If RE is
at a high level, the data outputs remain valid for that
address and the internal read address stops increment-
ing. The state of RE is strobed by the rising edge of
RCK.

RSTR (Read Address Reset Input). This signal is
latched 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 latched 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 latched by the rising edge of WCK at the
beginning of acycle, and the datainputs are latched by
the rising edge of WCK at the end of a cycle.
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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 (5048-word by 16-bit mode) or 10,095 to O
(10,096-word by 8-bit mode) and begin incrementing
again. ,

WE (Write Enable Input). This signal controls write
operation. If WE is at a high level, no data is written to
storage cells and the write address does not incre-
ment. The state of WE is latched by the rising edge of
WCK.

Operation

Reset Cycle. The uPD485506 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 OE, 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-
nized to their respective WCK/RCK inputs when 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

synchronously with the RCK clock after one-half write

cycle plus 500 ns (maximum).

The access time of a read cycle is measured from the
rising edge of RCK by tac. Stored data is read nonde-
structively; data can be read repeatedly because data
hold time is infinite.

Time Axis Conversion. To use the uPD485506 as atime
axis converter, write and read cycles must be con-
trolled 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 aread 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 yPD485506 functions as a time axis con-
verter.

Digital Delay Line. The uPD485506 can be easily used
as a digital delay line of 5048 bits in the case of
5048-word by 16-bit mode or 10,096 bits in the case of

10,096-word by 8-bit mode. After the internal circuits
are initialized using simultaneous RSTW/RSTR signals,
write/read cycles also may be executed simulta-
neously by supplying the same pulse to the write
(WCK) and read (RCK) clocks. Write datais always read
after the full 5048-bit or 10,096-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 disabled (high) level for
several cycles while the other is maintained in a se-
lected (low) level, the delay line length can differ from
5048 bits or 10,096 bits. For example, if only WE is set to
ahigh level (write disable) for asmall number of cycles,
read cycles are executed continuously and the delay
line length is large . Alternatively, if only RE is setto 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 21 bits (for maximum frequency operation)
and the maximum is 5048 bits or 10,096 bits.

A data delay of 5048 bits or less or-10,096 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 thenbe 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 21 to 5048

bits (or 10,096 bits) in the case of 25-ns cycle time and
from 15 to 5048 bits (or 10,096 bits) in the case of 35-ns
cycle time can be obtained according to the length of
the reset signals supplied. Refer to the timing waveform
for an “n-Bit Delay Line.

Mode Set Cycle. The uPD485506 has a capability of
changing the memory configuration by judging the MD
level latched by the rising edge of RCK/WCK at the
Reset cycle (RSTR/RSTW is low). If MD level is low, the
memory is set to the 5048-word by 16-bit configuration,
and if MD level is high, it is set to the 10,096-word by
8-bit configuration. The write mode set and read mode
set can be done separately.
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Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Voo -05to +7.0V Parameter Symbol Min Typ Max Unit
Voltage on any input pin, Vg ~05toVgg + 05V Supply voltage Vee 45 50 5.5 v
Voltage on any output pin, Vg -05toVgg + 05V Input voltage, high Vin 24 Vog +05 \'
Short-circuit output current, iog 20 mA Input voltage, low Vit -0.3 08 )
Operating temperature, Topg Oto +70°C Ambient temperature  Tp 0 70 °C
Storage temperature, Tgtg ~55 to +125°C )

Capacitance
Exposure to Absolute Maximum Ratings for extended periods may Ty = 25°C; Voo = +5.0V £10%;f = 1 MHz
affect device reliability; exceeding the ratings could cause perma-

. Parameter * mbol Max = Unit Pins Under Te

nent damage. The device should be operated within the limits ad Sy — E_ st
specified under DC and AC Characteristics. Input G 7 pF WE, RE, WCK, RCK, MD

capacitance RSTW, RSTR, Do -

Dyn1s. O
Output Co 7 PF Douro - Doutis

DC Characteristics

Ta = Oto +70°C; Voo = +5.0V +10%

capacitance

* These parameters are sampled and not 100% tested.

Parameter Symbol Min Typ Max Unit Test Conditions
Write/read cycle operating current lcc 140 mA
Input leakage current iy -10 10 HA V} = 0V to Vgg; all other pins not under test = 0V
Output leakage current lo -10 10 MA Doyt disabled; Vo =0to 55V
Output voltage, high VoH 24 v loH = -1 mA
Output voltage, low VoL 0.4 v loL=2mA
AC Characteristics
Ta = O0to +70°C; Vg¢ = +5.0V £10%

pPDA85506-25 rPD485506-35
Parameter Symbol Min Max Min Max Unit Test Conditions
Access time tac 18 25 ns
Data-in hold time tpH 3 3 ns
Data-in setup time tps 7 10 ns )
Output disable time thz 5 18 25 ns (Note 4)
Output disable time at the mode tHzm 5 18 25 ns (Note 4)
change
Output active time tz 18 25 ns (Note 4)
Output active time at the mode thzm 5 18 25 ns (Note 4)
change :
Mode set time tmo 0 0 ns {Note 10)
Mode set hold time tMH 10 10 ns (Note 10)
Mode set setup time tvms 20 20 ns (Note 10)
Output enable hold time toEH 3 ns (Note 8)
Output enable high delay from toENT 3 3 ns (Note 9)

RCD




NEC

puPDA485506

AC Characteristics (cont)

1PD485506-25

pPD485506-35

Parameter Symbol Min Max Min Max Unit Test Conditions
Output enable low delay to RCK toEN2 10 ns (Note 9)
Output enable setup time toes 10 ns (Note 8)
Output disable pulse width tow o] ns

Output hold time ton 5 5 ns

Read clock cycle time tRck 25 35 ns

RCK precharge time tacp 9 12 ns

RCK pulse width thew 9 12 ns

Read enable hold time tREH 3 3 ns (Note 8)
Read enable high delay from RCK tREN1 3 3 ns (Note 9)
Read enable low delay to RCK tREN2 7 10 ns (Note 9)
Read enable setup time tRes 7 10 ns (Note 8)
Read disable pulse width tREW 0 0 ns

Reset active hold time tRH 3 3 ns {Note 6)
Reset inactive hold time taN1 3 3 ns (Note 7)
Reset inactive setup time tRN2 7 10 ns {Note 7)
Reset active setup time trs 7 10 ns (Note 6)
Read reset time tpsTR o] 0 ns

Write reset time tRsTW 0 0 ns
Transition time tr 3 35 3 35 ns

Write clock cycle time twek 25 35 ns

WCK precharge time twep 9 12 ns
WCK pulse width twew 9 12 ns

Write enable hold time twEH 3 ns (Note 8)
Write enable high delay from WCK twEN1 3 3 ns {Note 9}
Write enable low delay to WCK tweN2 7 10 ns (Note 9)
Write enable setup time twes 7 10 ns (Note 8)
Write disable pulse width twew 0 0 ns

Notes:

(1) Allvoltages are referenced to ground. (8) - If either twes, tweH, toEs of toeH {tREs or tReH) is less than the

@
@

@

©)

©)
@

Input pulse rise and fall times assume t1 = 5 ns.

Input pulse levels = GND to 3 V. Transition times are measured
between 3V and 0 V.

This delay is measured at £200 mV from the steady-state
voltage with the load specified in figure 1. Under any conditions,
tz = thzand tizm = thzm

Input timing reference levels = 1.5V.

If either tpg or tgy is less than the specified value, reset
operations are not guaranteed.

If either tgyy or tgyo is less than the specified value, internal

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

©)

(10)

specified value, write (read) output disable operations are not
guaranteed.

If either twen1 of twen2 (tRENT OF tREN2) toENT OF toEND) is less
than the specified value, internal write (read) output disable

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

Mode Set signal (MD) must be input synchronously with Write
Reset signal (trgTw period) or Read Reset signal {tggTR Period).
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Figure 1. Output Loads for Timing Figure 2. Voltage Thresholds for Timing .
Measurements . Measurements
+5V oy _
Input ov
1800 @
5ns <—5ns
Doyt o———¢

CL Parameter
SPF  t1z tHz tzm, tHzm
30pF  tac, tam ton tOR

T N
S 1, S ), D U

1, ST e

- 83RD-83708
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Timing Waveforms (cont)

Mode Set Cycle (Write) 2

Cycle Reset Cycle

Cycle 1

S, W

W \ |
\ 55
tAN1 tRS tRSTW _ _'m ANz

>

o N

V—\_‘___/[_

tDH '

oo ?j«mﬁ M‘W//////////»E;

(0) 4 v(1)
tDH

°°°°°°°°° 7/////////////////////////////;Z///////////M

83RD-83718
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Timing Waveforms (cont)

Mode Set Cycle (Read) 3
i‘ Cyclen Sle Reset Cycle e Cycle 0 'i‘ Cycle 1 'i
I W Y
)MS' < tMD > IMH
N A {
< ANt ‘tns’ tRSTR Sle tRH > Pild
“f A N f S A
—J tac tac . Sj tac o tac N
[ tou | Jor toH_ | tfon | lton
ggg_l'r_‘l" V(1) v(n) Vo zi«/ / / »Ji V(o) %/ / / /)i V() ;E@
——‘ tac > tHzm > e
toH tOH
Dg%‘ﬂ:‘ V(n-1) v(n)
Notes:

(2) V = valid data

(1) RE=OE=VyL

83RD-83728
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Timing Waveforms (cont)

Mode Set Cycle (Read) 4

l€

Cyclen

Reset Cycle Cycle 0

Cyde 1

I‘

MD

NI, /Y, ’////////A

tMD tMH

DouT1s

Notes:
(1) RE=BE=ViL
(2) V=valld data

83RD-83738
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Timing Waveforms (cont)

Write Cycle
l«—— Cycle n“—>1<—Cyclo n + 1 Cyclon+2 Disable G/de————>’<—-0yde n+3—>]
twek: ‘ L
twep
S A W AN SN SR SR SN S
< twow tWEN1 twES tWEH |« >le—>{ twenz
wE \ ]l v \\
? twEW
tDH toH
tps e |tos le- |tps e
DN Vi) Vin+ 1) Vin+2)
Notes: '
H] RSTW=V),.
[2] V = valld data.
83IH-6704B
Read Cycle (Output Operation Control)
«— Cyclo n—><—Cycle n + 1—>l€«—Cycloe n+2—><—————-°'?|°"'°|°¥)°‘°——-——><— ‘?,’SS'IB'
le———tRCK——>
< tace
=\
/N
tRow tOEN1 toes tOEH |« tOEN2
f€E——tAc—>
= \ f X
L"'OH-V < toEW >
[e——tac—>|
le—t 7 le—1tHZ- le—t z
p
w e P 2=
Notes:
[] RSTR=Vy.
2] V = valld data.
[38]1 RE=V).

83H-85018
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Timing Waveforms (cont)

Write Reset Cycle

l&————Cycla n————>1€———Reset Cycle————>€————Cycle 0—————>{«——————Cyde 1—————>|

w T\ L [

[€—tRg—><——tRSTW > tRH
— \ /
RSTW \ ]
55 re—tAN2—>
Fe—tRN1—>1<—tps—>| [<—tDS—>

ow YooY [T LI T o XTI+ XTI

] WE=Vy_.
[2] V = valld data.

Read Reset Cycle

[«—————Cycle n————1€——Reset Cyclo———>1€————— Cycle 0—————>1€&———— Cyde 1————>|

o f\__ f  \_f \_f I

[€—tRg—>1€«————1tRSTR e o

R % | ]

[€— tAN1—>] le—tRN2—>

<—~tAc—>1 <—4A0—>I_” le—taC—>] e—tac—>]
S 11, SN 11, NS, SN 1 SN
ton—»l l(— 'on-»l [ ton-|—>| e tov-a-»-l =

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

B83H-87078




pPDA85506 | N E C

Timing Waveforms (cont)

Time Axis Conversion Cycle

et [_\_J
tRH . |twow m
tRs [<—twek

£ G
T

RSTW

tDH —> |<-

ow L1 IRKIRXR KNI XK KX KKK

Ak AV AVAVAVA
tRCW tRcP tRS
tRCK: tRH
XL
—_— s
RSTR

vour - K ¥ KUK KR XK XN XK KRR IR KRR KR KK
(1)WE=RE=0E=V).
(2) V = velid data.
(3) Write data Is strobed Into the device
on the rising edge of WCK at the end
of a cycle.

83RD-8374B
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Timing Waveforms (cont)

1H Delay Line Cycle
H > 2H
twek
<€<—tRCcK—>
Cycle Cycle Cycle Cycle Cyde
"°V°’°°""fy°'°‘ <Cycle 2 5047 > <5048 (077 <5049 (17”5050 (27”5051 (377
<> WCP
trep
wCK / \
rek 1 NS F\_/
> twew
tRew

tRH——>
RSTW
RSTR

—> <— {pH

5048 Cycles
(10,098 Cydles)

tDH

i @’l/@']/ X NeswX() 5:4 ’Ii ' ’l/@’l/@’l/@’//
P

cour ///////////////////////////////////// o

V(1)>®< V() >®(V(3) >®<

Notes:

(1)W_E=ﬁE=O_E=V|L.

(2) V =valld data.

(3) H=5048 bits (5048-word by 16-bit mode) or
10,0986 bits {10,096-word by 8-bit mode)

83RD-83768
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H
Timing Waveforms (cont)
n-Bit Delay Line Cycle 1
il N\ .
o JF ) \/
Sl -
Illiwll/@’l/ e e ’Ii v ’I/@’l/@’l/@'l/
wour ///////////////////////////////////// vo XK o XX ve XX o Xb(
::)’% =RE=0E=V|_.
(2) V =vaiid data.
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Timing Waveforms (cont)

n-Bit Delay Line Cycle 2
twek
<tRCK—>|
<<~ Cyclo 0->{<€-Cycla 1->|<-Cycle 2 °.{‘i'°—>+ Cycle n><— c‘:ﬁe_) °.fi° cr{f:';
<> twep
tRcp
WCK /\
Rek A7 N/ [_\_]

twew

thew

tRS [€—

ASTR

—>

!(—— tDH

N

Illi@’//@’l/ "X Koo X)) (Vﬂ ’0@’//@’//@’//&’//

toH

> €

cour /////////////////////////////////////%L o %< ro e XK XK

Notes:

(2) V = valid data.

(1)WE=R_E=6~E=V|L.
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NEC Electronics Inc.

puPD42532
32,768 x 8-Bit
Bidirectional Data Buffer

Description

The pPD42532 bidirectional data buffer features
32,768-word by 8-bit organization and CMOS dynamic
circuitry that provides for high-speed, asynchronous,
simultaneous write and read operation at a minimum
cycle time of 100 ns. Two sets of write and read
registers between the 1/0 pins and the storage cells
enable all data to be parallel-transmitted as a single
register group when the registers are either full or
empty. The device’s main application is data trans-
mission between devices having different processing
speeds, such as between a central processor and a disk.

Automatic refreshing by means of an internal capa-
bility is performed regutarly for the uPD42532—without
any influence on write and read operation. A built-in
arbitration circuit performs each required read, write,
or refresh operation sequentially (even if transparent
refreshing overlaps with the transmission of data) to
simplify the device’s external timing requirements.

The uPD42532 operates from a single +5-volt power
supply and is packaged in a 600-mil, 40-pin plastic DIP.
Four FLAG pins, plus FULL and EMPTY pins, are
provided to monitor the amount of dataaccumulatedin
storage.

The uPD42532 is capable of bidirectional input/output
by means of a port select function. Input and output
pins are also supplied for cascade connection. Cas-
cade connection allows any number of uPD42532s to
be linked together so as to expand word width and
length without limit.

Features

0 32,768-word by 8-bit organization

O CMOS technology

0O Single +5-volt power supply

O tndependent, asynchronous write/read operation

O Bidirectional transmission of input and output data
(exchange of port functions)

O Automatic, regular refreshing

O Internal addressing

O Flag pin monitoring of accumulated data

0O Unlimited expansion of word width and depth
(cascade connection)

[0 Retransmit (re-read) function

0O High-speed operation
— Access time: 50 ns maximum
— Cycle time: 100 ns minimum

O 600-mil, 40-pin plastic DIP packaging

Pin Configuration

40-Pin Plastic DIP

NC 1 N 1 NC
DBoA[T]2 39{ ] DBoB
DB1A[]3 38| pB1B
DB2A |4 37 {7 bB2B
DB3A[]s 36 {1 DB3B
GND 16 351 Vee
DB4A []7 34[] DB4B
DBsA |8 33| pBsB
DBgA |9 § 321 DBeB
DB7AJ10 & 31[JDB7B
READYA(J11 & 30| READYSB
REQUESTA[ {12 < 20| ] REQUESTB
FLAG1 {13 28[1PS
FLAG2[ |14 27 IR
Vee ] 15 26 {1 GND
FLAG3[]16 25 7] RESET
FLAGs[]17 24 [ FL/RT
EMPTY {18 231 Cout
FULL[]19 22[1 CIN
TEST[J20 21| TEST
83-004544A
Ordering Information
Access Time Cycle Time
Part Number {max) [min) Package
1PD42532C-10 50 ns 100 ns 40-pin plastic DIP
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Pin Identification

Symbol Function

DBpA-DB7A Port A input/output data buses
DB(B-DB;B Port B input/output data buses
RESET Reset input

REQUEST A/REQUEST B Port A/Port B request input
READY A/READY B ‘Port A/Port B ready output
EMPTY Empty output

FLAG{-FLAGy4 Flag outputs

FULL Full output

PS Write/read port select input

IR Interrupt read request input
FL/RT First load/retransmit input

Cin ) Cascade connection input
Cout Cascade connection ottput
TEST Test pin (connect to GND in system)
GND Ground

Vee +5-volt power supply

NC No connection

Pin Functions

DBgA-DB;A/DB¢B-DB;B. These pins function as 8-
bit data buses for write input or read output depending
on the status of the PS pin. The output drivers are
three-state outputs.

RESET. This pin initializes the internal counters and
pointers.

REQUEST A/REQUEST B. Depending on the status of
PS, one pin corresponds to the read port and the other
to the write port. To initiate a write or read cycle, the
signal goes low for the respective port (if READY A or
READY B is low, the corresponding REQUEST input is
ignored internally). These pins can be connected to the
WR and RD pins of a CPU.

READY A/READY B. Depending on the status of PS,
one pin corresponds to the read port and the other to
the write port. When a write or read cycle is possible,
the READY signal is high for the respective port. These

pins can be connected to the READY pins of a CPU or
DMA controller.

EMPTY. The signal from this pin is low whenever the
amount of data accumulated is exactly 0 bytes and
high in all-other cases.

FLAG4-FLAG4. These pins reflect the amount of data
accumulated in the storage array. By combining the
output signals, it is possible to monitor (in 2K byte
steps) data quantities of up to 32K bytes.

FULL. The signal from this pin is low when the storage
cells are full of accumulated data, and high in all other
cases. :

PS. This pin is used to specify the direction of data
transfer. When PS is high, Port A serves as the write
port and Port B as the read port. When PS is low, the
functions of the two ports are reversed.

IR. If the data accumulated in storage is less than 64
bytes (i.e., one register’s capacity), the READY signal
for the read port goes low to inhibit reading. However,
forcing IR high makes it possible to read all stored data.

Read cycles are normally executed so as to maintain
the stored data volume at levels above 2K bytes. If the
data volume drops below 2K bytes for devices with
process code K, all remaining data must be read using
the interrupt read option.

FL/RT, This pin designates the lead device when
multiple devices are cascade connected. Itis high only
forthatdevice and low for all others. If the device is not
cascaded, a low FL/RT controls the retransmit (re-
read) function; other than during retransmission,
FL/RT must be high.

Cin- This pin is used to expand word depth and is
connected to the Coyr pin of the device precedingitin
cascade connections. If word depth is not expanded,
Cin is connected to Coyt of the same device.

Cour- This pin is used to expand word depth and is
connected to the Cjy pin of the device following it in
cascade connections. If word depth is not expanded,
Court is connected to Cy of the same device.
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Block Diagram
[— EMPTY
Refresh Status Flag =
Timer Counter Decoder FULL
| /> FLAG1 to FLAG4
| Write
T e Address |—1 —
REQUEST A —— Counter
Port A 8
READY A =— b
]
Port B‘ REQUEST B ——=] Controller Read &I 32K Word x 8-Bit
READY B =— Address 2 | Storage Cell Array
cIN Timing Counter o
G ©
CouT +—— 12
RESET — Refresh
FLIRT —* Address -
PS Counter I
|H — 1 -
[ Write Data Read Data g‘ 'Wc:‘rd .X‘B'B“ 4
™ Register Register ata Register x
11O Buifer /0 Buffer
DBoA-DB7A DBpB-DB7B
(Port A) (Port B)

83-0048028

Operation
Reset Cycle

After power is applied to the uPD42532, it is necessary
to clear the internal counters and initialize the write
andread address pointers by executing areset cycle. A
reset cycle can be executed at any time by setting the
RESET pin to a high logic level. However, once this
cycle is initiated, RESET, REQUEST, and FL/RT must
be kept high for a minimum time of tgyw before the
RESET signal goes low again (see waveform for “Reset
Cycle”). The RESET, REQUEST, and FL/RT signals are
all high at the start of a reset, except in cascade
connections, in which case a high FL/RT is required
only in the first stage.

After a reset, the READY signal for the write port,
READY (W), is driven high to prepare for a write cycie.
Subsequently, the REQUEST signal for the write port,
REQUEST (W), can be set low to commence writing.

A standard read cycle can be executed once data
written to one of the 64-byte registers has filled that
register and been transferred to the storage cells. The
READY signal for the read port, READY (R), goes high
to prepare for the cycle. Subsequently, the REQUEST
signal for the read port, REQUEST (R), can be set low
to commence reading.

Write Cycle

In a write cycle, data is written to one of two 64-byte
write registers before being transferred to the storage
cells. Whenever 64 bytes have been written into one
register, write operation automatically shifts to the
other and the contents of the first are transferred to
storage. High-speed write cycles are thus executed
continuously by alternating registers repeatedly. Write
data must satisfy the requirements for setup and hold
times as measured against the rising edge of REQUEST
(W) [see waveform for “Write Cycle”].

18i
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A write cycle can be initiated any time READY (W) is
-high by setting REQUEST (W) low. To allow a write
cycle to be executed in one port even while the other
port may be executing a read cycle, READY (W) is
always high after a reset, except in the following cases:

o Whenever the storage cells are full of accumulated
data

e While the device is executing a forced read cycle
(see Interrupt Read Cycle)

e When a retransmit operation is being performed
(see Retransmit Cycle)

While READY (W) is off, the REQUEST (W) signal is
ignored internally and no write cycle is executed.

Figure 1. Write Register Operation

Storage Cells
32K x 8

i)

Write Data
Register

]

110 Buffer

]

64 x 8 x 2

83-004809A

Figure 2. Read Register Operation

Storage Cells
32K x 8

Read Data 64 x 8 x 2
Register

11O Buffer

4

83-004810A

Read Cycle

In a read cycle, data is not read directly from the
storage cells but rather from one of two 64-byte read
registers. After 64 bytes of data have been read from
one register, read operation automatically shifts to the
other and the contents of the first are subsequently
replaced by data from the storage celis. High-speed
read cycles are thus executed continuously by alter-
nating registers repeatedly.

Data is output after a maximum access time of tag,
measured from the falling edge of REQUEST (R).
When REQUEST (R) is high or READY (R) is low, the
outputs are in a state of high impedance (see waveform
for “Read Cycle”).

A standard read cycle can be initiated any time READY
(R) is high by setting REQUEST (R) low. To allow a read
cycle to be executed in one port even while the other
port may be executing a write cycle, the READY (R)
signal is always high, except in the following cases:

o Whenever the data accumulated is less than 64 bytes
¢ While aretransmit operation is being performed (see
Retransmit Cycle).

While READY (R) is low, REQUEST (R) is ignored
internally and no read cycle is executed.

Flags

The uPD42532 supplies signals from the EMPTY pin,
the FULL pin, and the four FLAG pins to indicate the
amount of stored data in units of approximately 2K
bytes. Accumulated data is reflected as the difference
between the write address counter and the read
address counter. Thus, if a total of 16K bytes have been
read while 32K bytes have been written since the most
recent reset, the amount of data in storage is 16K bytes.

The FULL and EMPTY pins are used to prevent
overwriting and overreading. To control write-opera-
tion on data units of register length (64 bytes), the
FULL pin outputs a low signal when stored data
reaches the 32,705- to 32,768-byte range. Whenever
write cycles are executed continuously and the storage
cells become full, REQUEST (W) is ignored and the
signals of FULL and READY (W) are driven low to
inhibit writing. Meanwhile if read cycles are executed
and the data decreases to 32,704 bytes or less, READY
(W) goes high again to enable write operation.
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The EMPTY pin goes low whenever stored data is
exactly 0 bytes. Since standard read cycles cannot be
executed if the quantity of data drops below 64 bytes,
READY (R) goes low to inhibit read operation. When-
ever write cycles are executed and stored data
increases to 64 bytes or more, READY (R) goes high
again to enable read operation.

The status of the FLAG pins depends on the internal
status of the write and read address counters. These
counters are incremented as data is transferred to or
from the storage array. Since the logic levels of the
FLAG pins reflect movement of blocks of data on a
64-byte-register basis rather than on a single-byte
basis, the status indicated by these pins canbeinerror
by a maximum of 255 bytes with respect to the actual
amount of data accumulated [i.e., the sum of the write
register (63 bytes), the read registers (128 bytes), and
the 64 bytes currently being transferred]. This discrep-
ancy means that two adjacent ranges of stored data, as
indicated by the FLAGs, can overlap by up to 191 bytes.

The following table shows the combination of signals
output from these pins.

Table 1. Stored Data as Indicated by Flag Pins
FLAG

Amount of Stored
Data {bytes)

32705 to 32768 0
30721 to 32767 1
28673 to 30911 1
26625 to 28863 1
24577 to 26815 1
22529 to 24767 1
20481 to 22719 1
18433 to 20671 1
16385 to 18623 1
1
1
1
7
1
1
1
1
1

FULL EMPTY

1

14337 to 16575
12289 to 14527
10241 to 12479
8193 to 10431
6145 to 8383
4097 to 6335
2049 to 4287
1 to 2239
0

OIQ|CO|w|—|lolO|—=|m|lC|lCO|w| o]l

olojlojlojolw|a|lm|~|o|lo|c|o|w|=a|=|s|=]w
oclo|lolo|lo|lo|lojlolo|lalala|la|lalajwlalw]lo

Ofla|laflam|lalalw|a|a|laf{a|a|a| o] afa

Notes:
(1) 1= high level
(2) 0=low level

Interrupt Read Cycle

Whenever the amount of stored data drops below 64
bytes (i.e., one register's capacity), or 2K bytes for
devices with process code K, READY (R) is driven low
to inhibit reading. Any data remaining in a write
register can only be read by means of an interrupt (or
forced) read cycle.

An interrupt read cycle can be executed by forcing the
IR pin high. At this point, data is transferred from the
write register to one of the read registers via the
storage array, and write operation is disabled until all
stored data has been read. If this cycle is initiated after
READY (R) goes low, read operation will be delayed
until all data has been transferred to one of the read
registers.

Once the device completes reading of its last address,
the EMPTY and READY (R) signals are driven low and
READY (W) goes high to enable write operation again
(unless a retransmit cycle has been requested). Read
cycles will be executed only after 64 bytes or more have
been written and transferred to storage.

Retransmit Cycle

The uPD42532 will execute a retransmit cycle when-
ever a low-level pulse is applied to RT. A retransmit
cycle initializes the read address counter to starting
address 0. Although retransmission can be executed at
any time, REQUEST (W) and REQUEST (R) must be
high before and after the low RT signal is applied.

During this cycle, the READY signals are pulsed low to
temporarily inhibit writing and reading, and the FLAG
and EMPTY signals vary in accordance with the
amount of data in storage. After READY (W) goes high
again, the retransmit preparation cycle is complete.
Write operation can resume after an extra delay to
ensure stability of the FLAG and EMPTY pins. If an
interrupt read signal is applied during retransmission,
the interrupt read cycle is executed after termination of
the retransmit cycle.

The retransmit function is only useful in systems where
less than 32K bytes of data are written between resets.
If a retransmit cycle is executed after more than 32K
bytes are written, old data cannot be retransmitted.

Since the RT pin is multiplexed as the first load (FL) pin
in cascade connections, cascaded devices cannot be
used for retransmission. In single-device configura-
tion, this pin is always high except during a retransmit
cycle.

18i



vPD42532

NEC

Port Select Function

The uPD42532-is ablé to change the direction of data
transfer according to the logical fevel of the signal
applied to the PS pin. When a high-level input is
applied to PS, Port A becomes the write port and Port B
the read port. When PS is low, the functions of the two
ports are reversed. While port functions are being
assigned, the REQUEST signals must be kept high.

Since register and storage cell data -are preserved
~ during port selection, data written to a partlcular port
can also be read from that same port. :

Cascade Connection

The uPD42532 can be used in a single-device, 32K by
8-bit configuration or it can be cascade connected by
means of the.Cjy and Coyr pins to allow unllmuted
expansion of word width and length:

Single-Device Configuration. When using the
#PD42532 as a single 32K by 8-bit data buffer, connect
Cour to C|n and set the FL pin to a high logic level
(see figure 3).

Expanded Word Width. When using multiple devices
to expand word width, connect RESET, REQUEST, PS,
and IR to the corresponding pins of each uPD42532 in
parallel and apply common control signais. Each Coyt
pin should be connected to its own Cyy pin (as in the
single-device configuration) and a high-level input
applied to each FL. The flag pins of a single uPD42532
can be used to represent the entire system (see
figure 4).

Expanded Word Length. When using multiple devices
to expand word length, set a high-level input to FL of
the lead uPD42532 and a low-level input to FL of all the
others. Each Coyr pin should be connected to Cyy of
the device following it; Coyt on the last device should
be connected to C;y of the lead device. Connect
RESET, REQUEST, PS, and IR to the correspondmg
pins of each uPD42532 in parallel and apply common
control signals.

The EMPTY, FULL, and READY pins of each device,
respectively, can be ORed together by external logic.

‘OR’ outputs are composite EMPTY, FULL,and READY
signals for all data buffers (see flgure 5).

Operation. To enable operation of #PD42532s in cas-
cade connection, set the RESET signal(s) high to clear
the internal counters and initialize the write and read
address pointers. When the reset is complete, start

writing to the lead device. While data is being written to
the first, all other devices output low. READY signals
and ignore the REQUEST signals. When write opera-
tion in the first uPD42532 (n) reaches the last address,
its Court pin outputs a high-level signal and forces Ciy
of the next device high. Write operation shifts to the
next device in succession (n.+ 1). The. READY (W)
signal of the first device (n) is driven low, and the
READY (W) sngnal of the succeeding device (n + 1)
goes high.

If only write cycles are being executed, each data
buffer outputs a low FULL signal as writing is com-
pleted for that device. At the point where the last device
finishes writing to its last address, all uPD42532s
output low-level FULL and READY (W) signals. The
ORed composite of these signals should be used to
inhibit write operation.

If write and read cycles are being executed simultane-
ously, and the storage cells in the lead device are not
full of accumulated data when the last device com-
pletes writing toits last address, write operation shifts
to the lead uPD42532 again. Writing continues in this
manner until every data buffer is full.

Read cycles also begin with the lead device (n) and
shift to the next (n + 1) once the last address has been
read. When all devices have been completely emptied
of data, the ORed composite of the EMPTY signals is
low. If the expanded word length configuration has less
than 64 bytes of datain a write register, EMPTY will not
beatalow level; READY (R) will be low to indicate that
standard read operation may not proceed. Forced read
or dummy write cycles will be required to continue
reading any accumulated data of less than 64 bytes.

Figure 3. Single-Device Configuration Block
Diagram

L CIN  Cout J vee

Reset ————»{ RESET  FL |—oT

———+{REGA REGB j——
<«————1RDYA RDYB}———

. DBgA DBB
e <:>
DB7A DB7B

FULL
EMPTY :>F'393

FLAG1to 4

System A System B

Port Select ——————{ PS

Interrupt Read ——————={'IR

83-004811A
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Figure 4. Expanded Word Width Block Diagram
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Figure 5. Expanded Word Length Block Diagram
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Absolute Maximum Ratings Capacitance

Ta=0t0 +70°C; Voo =+5.0 V £10%
Terminal voltage, Vy 15te+ov AT ce °
Operating temperature, Topp 0 to +70°C ﬂ )
Storage temperature, Ts7g 55 to +125°C Parameter Symbol Min Typ Max Unit Pins Under Test

Input capacitance G 10 pF REQUEST, RESET,
Output current, lg 50 mA PS, Ciy. IR, FL/RT
Power supply voltage, Vgg —15t0+70V Output capacitance Cg 10 pF READY, FLAGs-
Comment: Exposure to Absolute Maximum Ratings for extended FLAGy, Cour,
periods may affect device reliability; exceeding the ratings could FULL, EMPTY
cause permanent damage. The device should be operated within the Input/output Cio 10 pF DBy-DBy
limits specified under DC and AC Characteristics. capacitance

Recommended DC Operating Conditions
Tp=0t0 +70°C; Vgc = +5.0 V £10%

Parameter Symbo! Min  Typ Max Unit
Input voltage, high ViK 24 Voe v
Input voltage, low Vi -1.0 0.8 v
DC Characteristics
Ta =010 +70°C; Vg = +5.0 V £10%

Limits
Parameter Symbol  Min Typ Max Unit Test Conditions
Standby supply  iggy 20 mA REQUESTA,B
current = Vi
Write/read cycle lgco 80 mA tyc=100ns;
supply current tpc =100 ns
Write cycle Iccs 60 mA tyc=100ns;
supply current REQUEST (R) = Vi
Read cycle lcca 60 mA tpc=100ns;
supply current REQUEST (W) = Viy
Input leakage h -10 10 wA Vi=0to Vg,
current other inputs =0V
Output leakage I -10 10 wpA Vg=0to Vg
current output disabled
Output voltage,  Voy 24 V lpy=—1mA
high
Output voltage, VgL 04 V lgp=4mA
low
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AC Characteristics

Ta=0to +70°C; Voc = +5.0 V +£10%

Limits v

Parameter Symbol Min Max Unit Test Conditions

Read cycle time tae 100 ns '

REQUEST (R) pulse width tRaw 50 10000 ns (Note 5)

REQUEST (R) precharge time taop 30 ns

REQUEST (R) low hold time after READY (R) high traN 50 10000 ns (Note 6)

READY (R) low output time tRRE 30 ns  (Note 14)
~ Access time tac 50 ns

Access time after READY (R) high tacr 50 ns

Output data hold time ton 10 ns

Output data off time torF 40 ns

Low-impedance output delay tz 5 ns

Low-impedance output delay after READY (R} high tLzR 0 ns

READY (R) low time when empty tsRR 4800 + 64 tywc ns (Note 8)

READY (R) low time when almost empty tEMR 0 4800 + 63 twc ns (Note 8)

Write cycle time twe 100 ns

REQUEST (W) pulse width twaw 50 10000 ns (Note 5)

REQUEST (W) precharge time twap 30 ns

REQUEST (W) low hold time after READY (W) high twan 50 10000 ns (Note 6)

READY (W) low output time tWRE 30 ns

Write data setup time tow 30 ns

Write data hold time ton 10 ns

REQUEST high setup time torp tr+30 ns (Note 6)

READY (W) low time when full tw 0 3200 + 64 tpe ns

FLAG1-FLAG4 output times tro 4800 ns

EMPTY and FULL output valid times terg 40 ns

EMPTY and FULL output hoid times terH 0 ‘ ns

FULL output off time troF 3200 ns (Note 9)

Cour output off time when read request is executed  tcoR 40 ns

Cour output on time when write request is executed  toow 40 ns

Cyy setup time for REQUEST (R) toIR 10 ns

Cyy setup time for REQUEST (W) tow 10 ns

Reset pulse width tsw 100 ns

READY, FULL, and EMPTY output times after reset  tgwg 80 ns

FLAG1-FLAG4 output times after reset tssF 100 ns

REQUEST precharge hold time after reset tswa 30 ns

RT disable hold time after reset tsRT 800 ns

10
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AC Characteristics (cont)

Limits
Parameter Symbol Min Max Unit Test Conditions
Coyt output low time after reset tswe 100 ns
READY (R) on time after interrupt read is executed tFRR 0 6400 ns (Note 7)
READY (W) off time after interrupt read is executed  trwp 50 ns (Note 7)
READY (W) on time after interrupt read tirw 100 ns (Note 11)
REQUEST (W) hold time after IR input troA 60 ns (Note 13)
REQUEST (W) setup time before IR input traB 60 ns
IR pulse width trw 50 2000 ns (Notes 4, 12, 13)
REQUEST hold time after PS input trag 100 ns
REQUEST setup time before PS input tpQ 100 ns
READY output time after port selection tpsr 50 ns
AT pulse width tRTw 50 2000 ns (Note 4)
REQUEST setup time before AT input tBRT 60 ns (Note 10)
REQUEST hold time after RT input trTQ 60 ns
READY (R) on time after retransmit is executed tRTR 6400 ns (Note 7)
READY (W) on time after retransmit is executed twrr 4800 ns (Note 7)
READY off time after retransmit is executed tRRT 50 ns
EMPTY and FULL output hold times after retransmit  tgsgy 0 ns
is executed
EMPTY reset time after retransmit is executed tRTE 3200 ns
FLAG4-FLAG4 output valid times after retransmit tRTF 8000 ns
is executed
Input transition time tr 5 50 ns
Notes:

(1) All voltages are referenced to GND.

(2) All ac measurements assume input pulse rise and fall times of
5 ns.

(3) Theinputvoltage reference levels fortiming ratings are Vi (min)
and V|_(max). Transition time ty is defined between V| and V.

(4) IR and RT inputs cannot be applied simuitaneously. A timing
delay of at least 100 ns is required. See figures 6 and 7 for
acceptable input methods.

(5) The maximum pulse width of 10,000 ns applies only when the
READY signal is on.

(6) REQUEST cannot be raised to a high level during the tqrp +
tran (or twgn) interval.

Figure 6. Input Timing for IR and RT: Method 1

(7) ifan RT (IR) pulse is applied during IR (RT) operation, the RT
(IR) operation is delayed until iR (RT) operation is released.
(8) “Empty”is defined as the state where the amount of stored data

is zero, and “almost empty” is defined as the state where the
amount of data is 1 to 63 bytes.

(9) tror is defined from the rising edge of the REQUEST (R)
signal when the amount of stored data reaches the prescribed
value (thatis, the value at which the FULL signal changes froma
low level to a high level as defined in Table 1).

(10) tgrT = 4800 ns minimum for the devices with process code K.

Figure 7. Input timing for IR and RT: Method 2

100 ns

83-004803A

100 ns

: N\

83-004804A

11
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AC Characteristics (cont)

Notes [cont]:

(11) After all data has been read in an IR cycle for devices with
process code K, always input a RESET signal to initialize the
internal circuitry before proceeding to the next operation. See
figure 8.

(12) The IR signal is invalid whenever the EMPTY signal is low on
devices with process code K.

(13) If an IR input signal is applied in a cascade connection for
devices with process code K, the REQUEST (W) signal must
stay at a high level until all data has been read.

(14) Read cycles are normally executed so as to maintain the stored
data volume at levels above 2K bytes. If the data volume drops
below 2K bytes for devices with process code K, read all of the
remaining data using the interrupt read option.

Figure 8. Reset Pulse After IR Operation

rFinal Read During IR Operation

REQUEST (R) _\_/

RESET

/ N\

83-004805A

12

Figure 9. Input Timing
24V
i |
0sv A | !
[ [
[ [
5 ns —! }4— 5ns —-: e
83-004806A
Figure 10. Output Timing
20V
08V
83-004807A
Figure 11. Output Loads
Vee
1.0kQ

Output Terminal

83-005011A
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Timing Waveforms

Reset Cycle

[——tsw

4
RESET

-\

READY(W)

REQUEST(W) f i /

REQUEST(R) i i /

EMPTY \

777 N7 7777777
A eV
READY(R) ——_2\( ) 2 ’L
| N7 7777777777778

FULL /

[+—tsSF

FLAG1 to
FLAG4

[—tswc
Cout

Notes:
(1) IR = low
(2) PS = high or low

83-004814B
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Timing Waveforms (cont)

Write Cycle
twe——+ | twaw
)L
REGUEST \ / ‘ ‘\_/‘ N/ /X
REQUEST(W) 2
K
. ‘)(l
twow twap tWRF tarp twan
tFLW -
)L JL
. ¢ ¢ F—_
READY(W) \
tow — | s
toH ‘
)
4 149
oI / )( / / / / / / /
ﬂ[)(:,b@gt M /n
(
tEFO
tEFH
1 3L ))
( 149 1
EMPTY
tero
tEFH
b)) )}
o ( )'
FULL \( /
b))
1
'-lFLO"
J) b)Y )
FLAG1 to [48 X o 143
FLAG4 ) ) JL
o 148 . W
Notes:
(1) IR = low

(2) FLRT = high
(3) PS = high or low
(4) RESET = low

83-004815B
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Timing Waveforms (cont)

Read Cycle
tRc —] : traw
)
_ st Y\ Y 1 /
REQUEST(R) / /
. N 7 ‘\ ‘\ K K 7
tRaw trap tRRF tarp tRON
tEMR .
b)) )} - 1 8 l
149 1€$ \ Zl
READY(R
® | ) ¥,
1€$
—| fe— Lz [+ tac
toFF tach
p—ad
tac jl oH tLzr
Vo | ) )y )
EMPTY 1{$ (¢ {4
tFOF
J) )
18 149
FULL
b}
{
tFLO
J) )} ‘)‘)
FLAG to “ '
FLAG4 3y ) !
L4} ( {(
Notes:
1) IR = low

(2) FURT = high
(3) PS = high or low

(4) RESET = low
83-0048168
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Timing Waveforms (cont)

Interrupt Read Cycle

tFw

tFQa

\

)L

{3

7 4
REQUEST(W) i i -/- /

SN\

tFWR

READY(W)

X

XL/ 7777777 7%

)

tarp

{3

/|

¢

/ \__/_\_/—Nﬂ
REQUEST(R)

[*——tFRR—>

tirw

A
ot

tRRF

READY(R)

Notes:

(1) PS = high or low
(2) FLIRT = high

(3) RESET = low

tEFH

teFo

B aNva

tSRR

—/

83-0048188
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Timing Waveforms (cont)

Retransmit Cycle

tRTW

FLIRT
K

tWRT

4

READY(W)

\( /

4
REQUEST(W)/: : /

WLLLLLLLL K N

[+tQRp+1+—twaN

tRRT

tRTR

READY(R)

tBRT

4

/

[+ tRTQ ]

[+~ tQRP—**— tRQN

4
REQUEST(R)/./- : ]

4

XLLLLLL LT

N

\

tFSRT

tRTE

X/

RTF

FLAG1 to
FLAGs

X/ /K

VOH

FOLL
Notes:
(1) PS = high or low
@ IR = low
(3) RESET = low

18i

83-0048198
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Timing Waveforms (cont)

Port Select Cycle
PS i
[ 4
REQUEST(A) /
——tpBQ ——1tPAQ
N (
REQUEST(B) /
tPSR
4
READY(A) )Q(
s
READY(B) X
83-0048208
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Timing Waveforms (cont)

Cascade Cycle

REQUEST(W) _\_/_\
REQUEST(R) _\_/_

S
g

tcow ‘-’I tcor 1 8'
J)
Cout H
® .
twRF L- tRRF
READY(W) \
i L,
{
&
READY(R)
(n) \:

tciw tcir
)1

oI 1{§
n+1)

)
READY(W) AR

(n+1) /

READY(R) 4
n+1) )) /
¢

Notes:

(1) IR = fow

(2) FLIRT = high or low
(3) PS = high or low

(4) RESET = low

83-0048178
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N E C uPD42601

NEC Electronics Inc. Silicon File

Description Pin Configurations
The uPD42601 silicon file is an economical mass  26/20-Pin Plastic SOJ

storage device specifically designed to replace mag-
netic disk drives in silicon disk, solid-state recording,

. . . . DN 1 26 GND
and system backup applications in a variety of com- wEd2 21 bour
puter systems. Organized as 1,048,576 words by 1 bit, RAS 3 2| cas
the uPD42601 provides a battery backup feature for AFSA 4 23 ne
enhanced system performance and a substantial sav- Ner]s  _ 22[TAe
ings in power consumption. §
The device is capable of executing standard access or §
page-mode write and read cycles. Refreshing is s T 18
accomplished by means of CAS before RAS refresh A1 10 b
cycles, RAS-only refresh cycles, self-refresh cycles, or A2 1 16 [ Ag
by normal read or write cycles on the 512 address Az[]12 15[J As
combinations of Ag through Ag during a 32-ms period. vee []13 myy
The uPD42601 is uniquely suitable for battery backup 830046324

systems because it requires a very low power supply
current for extended periods of self-refresh operation.
Ifambient temperature is limited to 50°C (max), as little
as 30 A (max) is required to maintain all data.

20-Pin Plastic ZIP

The uPD42601 is available in high-density 20-pin plastic o As 1
ZIPor 26/20-pin plastic SOJ packaging. ‘;‘:; :
Features ,%3 ;
[ 1,048,576-word by 1-bit organization Ao 1t
O Single +5-volt £10% power supply A2 13
O CMOS technology v‘;‘; :*;

O Low operating power: 12 mA maximum

1 30 uA maximum self-refresh current at 0 to 50°C
[0 Read or write cycle time: 1000 ns minimum

[0 Page-mode cycle time: 200 ns minimum

[0 CAS before RAS refreshing

[J 512 refresh cycles during 32-ms period

O Automatic self-refreshing by RAS input cycling

A7 19

83-004634A

Ordering Information

Self-Refresh
Page-Mode Current
Part Number Cycle (min) (max, 50°C)  Package
uPD42601LA-60 200 ns 120 wA 26/20-pin plastic S0J
LA-60L 200 ns 30 A
uPD42601V-60 200 ns 120 uA 20-pin plastic ZIP
V-60L 200 ns 30 pA

60080 (NECEL-1069)



Block Diagram

uPD42601
Pin Identification Absolute Maximum Ratings
Name Function Voltage on any pin relative to GND, V1 —10to+7.0V
Ag - Ag Address inputs Operating temperature, Topg 0to +70°C
Din Data input Storage temperature, Tgyg —55 to +125°C
Dout Data output Short-circuit output current, lpg 50 mA -
RAS Row address strobe Power dissipation, Pp 10W
CAS Column address strobe Supply voltage, Voo —1.0to+7.0V
WE Write enable Comment: Exposure to Absolute Maximum Ratings for extended
RFSH Self-refresh control periods may affect device reliability; exceeding the ratings could
cause permanent damage. The device should be operated within the
GND Ground limits specified under DC and AG Characteristics.
Vee +5-volt power supply
NC No connection

Ao Ag

©9Q

; |
Refresh Address Row Add Col Addi
Counter Latch Latch
Decoder Multiplexer
I | S
Row Add! Py Add
Refresh Timer Buffer Buffer
| I i
Row Address
Decoder
0
]
£
Storage K]
Cell <3
Matrix ] 2
3
°
]
Timing Data-Out Data-In
Generator Timing Generator Buffer Buffer
RFSH RAS CAS WE Dout . DiIN

83-0049458
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Operation
Write and Read Operation

The uPD42601 is capable of standard write and read
operation as well as page-mode operation. The ten row
address bits are set up on pins Ag through Ag and
latched onto the chip by RAS. Subsequently, ten
column address bits are set up on pins Ag through Ag
and latched onto the chip by CAS. An appropriate write
or read cycle is executed according to the logical level
of WE: a high WE initiates a read cycle and low WE
initiates a write cycle.

Page-mode operation may be executed by pulsing
CAS repeatedly while maintaining a low RAS. The first
word is accessed in the same manner as in standard
write and read operation, with row addresses latched
onto the chip by RAS and column addresses latched by
CAS. Subsequent column addresses are accessed for
each CAS cycle, repeated during a period up to the
maximum RAS pulse width.

Refreéh Operation

CAS before RAS Refreshing. This cycle may be
initiated by bringing CAS low before RAS and holding
it low after RAS falls. A built-in address counter makes
external addressing unnecessary.

RAS-Only Refreshing. RAS-only refreshing is exe-
cuted by holding CAS high as the row addresses are
latched onto the chip by RAS. Using this cycle, all
storage cells are refreshed by the 512 address com-
binations of Ag through Ag during a 32-ms period.

Self-Refreshing. A self-refresh cycle isinitiated for the
addresses generated by the internal counter whenever
RFSH is active low and the RAS input is cycling (see
figure 1). Since the minimum required RAS cycling
frequency depends on ambient temperature, power
consumption will also vary with temperature as shown
in the AC and DC Characteristics. For extended
periods of self-refresh operation, a low supply current
is required; e.g., if ambient temperature is limited to
50°C (max), as little as 30 uA (max) is required to
maintain all data.

Recommended DC Operating Conditions
Ta=0t0o+70°C;GND =0V

Limits

Parameter Symbol Min Typ  Max Unit
Supply voltage Vee 45 5.0 5.5 v
Input voltage, high ViH 24 55 v
Input voltage, low ViL -1.0 0.8 v
Capacitance
Ta=25°C; f=1MHz
Parameter Symbol Max  Unit Pins Under Test
Input capacitance Ci 5 pF Address, Diy

C2 8  pF  RAS CAS,WE

RFSH

Output capacitance Cp 7 pF Dout

18]
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uPD42601
DC Characteristics (2) trcr depends on operating temperature as reflected in the table
TA =0to +70°C; VCC =45.0V + 10% below (see figures 2 and 3).
' Limits N [max]
Parameter Symbel Min Typ Max Unit Test Conditions Operating ACE
— Temperature [Ta]  «PD42601-L 1PD42601
Operating current, lggq 12 mA RAS, CAS cycling; o
average lo=0mA; 0to 50°C 20 us 5us
, tag = tpc (Min) 00 60°C 10 us 5 us
Standby current  Iggo 20 mA RAS=TAS=RFSH 0to 70°C 5us 5pus
=VH -
—_——— (3) Average power supply current required for self refreshing is
05 mA RAS=CAS = RFSH measured according to the following conditions: RAS is cycling
= Vog — 04 Ag-Ag, at50, 100 0r 200 kHz; Vi = Voo — 0.4 V; Vi S0.4V;ty<50ns; Ag
Dyy and WE = Veg to Ag, Dy, WE and CAS = Vg to GND; RFSH = Vj,_. When
—04o0r=04V =V, (<0.4V), the RAS input must be cycled at or exceeding the
Operating current, Igcs 10 mA tgg=tgg (min); minimum frequency requirements.
RAS-only refresh, ) lp=0mA (4) This specification applies to theuPD42601-L only. For the non-L
average version, Iggs is 120 A, maximum, at all Ta.
Operating current, lgcq 10 mA tpg = trg (min);
CAS before RAS lp=0mA AC Characteristics
refresh, average Ta =010 +70°C; Vg = +56.0 V £10%
Operating current, lgcs 30 wA RAS cycling at 50 Limits
self-refresh mode, kHz (Notes 1,2, 3,4 —_—
average _( ) Parameter Symbol ~ Min  Max Unit Test Conditions
60 A RAS cycling at 100 -
kHz (Notes 1, 2, 3, 4) Random read or write tgg 1000 ns (Note5)
120 uA RAS cycli , t’2010 cycle time
cycling a
H KHz (p{mesgt 2,3) Page-mode cycle time tpg 200 ns (Notes 5, 15)
Operating current, lgeg 12 mA tpg=tpg (Min); Access time from RAS  tpac 600 ns (Notes6,7)
page mode, lo=0mA Access time from CAS  tcac 100 ns (Notes6,8)
average (falling edge)
Input leakage he -1 1 wA Viy=0to Vgg; all Output buffer turnoff  tor 0 100 ns (Note9)
current other pins notunder  delay
test=0V
Transition time (rise  ty 3 50 ns (Notes3,4)
Output leakage loL -1 1 uA Doyt disabled; and fall)
current Vour =010 V| =
out cc RAS precharge time  tpp 390 ns
Output voltage, VoL 04 V lg=42mA = -
low RAS pulse width trAS 600 100000 ns
Output voltage,  Voy 24 V lg=-5mA @ hold time tRsH 100 ns
high CAS pulse width teas 100 10000 ns
Notes: CAS hold time tosH 600 ns
(1) When teag < 2.5 ms, Iggs does not depend on the RAS clock;  RAS to CAS delay time tpgp 150 500 ns (Note 10)
Iccs (max) =500 uA. When tpag = 2.6 ms, Iggs (max) =500 uA in TG i DA
the first 2.5 ms after RFSH falls (it does not depend on the RAS ggse to RAS precharge  tcrp 3 ns  (Note 11)
clock). Subsequently, Igcs is 120 uA for the uPD42601 or is as —_
shown in the following table for the uPD42601-L. CAS precharge time  tcpy 90 ns
(non-page cycle)
Operating Clock Self-Refresh CAS precharge time  tcp 90 ns (Note 15)
Temperature [T4] Frequency [min]  Current [max] (page cycle)
0t0 50°C 50 kHz 30 yA at 50 kHz RAS precharge CAS  trpg 0 ns
01060°C 100kHz 60 pA at 100 kHz hold time
0to 70°C 200 kHz 120 uA at 200 kHz
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uPD42601
AC Characteristics (cont)
Ta=0t0 +70°C; Vo =+5.0 V £10%
Limits Limits
Parameter Symbol Min Max Unit Test Conditions Parameter Symbol  Min  Max  Unit Test Conditions
Row address setup tasr 0 ns Self-Refresh Cycle (cont)
time RAS pulse widthin ~ tpsp 600 ns
Row address hold time tgan 90 ns self-refresh mode
Column address setup tagc 0 ns RFSH to RAS delay  trpp 100 ns
time time
Column address hold  tay 90 ns RAS hold time in self-  tepy 200 ns
time refresh mode
Column address hold _ tag 590 ns Notes:
time referen RAS
eferenced to (1) All voltages are referenced to GND.
Bead command setup  tacs 0 ns (2) An initial pause of 100 us is required after power-up (Voo =
time cc
+5.0 V £10%), followed by any eight RA! RAS cycles, before proper
Read command hold _ trgu 75 ns (Note 12) device operation is achieved. RAS, CAS, and RFSH must equal
time referenced to RAS Vi during the initial pause.
Read command hold__ tgcy 0 ns  (Note 12) (3) Ac measurements assume ty = 5 ns.
time referenced to CAS (4) Viy (min) and V)_ (max) are reference levels for measuring
Write command hold  twcy Q0 ns timing of input signals. Transition times are measured between
time Vi and V.
Write command hold__ twcr 590 ns (56) The minimum specifications are used only to indicate the cycle
time referenced to RAS time at which proper operation over the full temperature range
Wit Toul : % (Ta =010 +70°C) is assured.
i
wirdti commanc puise  twp ns (6) Load =2 TTL loads and 100 pF (Vou = 2.4 V., Vo = 0.4 V).

- ’ (7) Assumes that tgcp < trep (max). If tggp is greater than the
Data-in setuptime  1ps 0 ns _(Note 14) maximum recommended value in this table, taac increases by
Data-in hold time tox 90 ns  (Note 14) the amount that tgrgp exceeds the value shown.

Data-in hold time_ tpHR 590 ns (8) Assumes that tgep = tgop (Max).
referenced to RAS (9) torr (max) defines the time at which the output achieves the
Write command setup  twcs 0 ns open-circuit condition and is not referenced to Vo or Vg..
time (10) Operation within the tggp (max) limit assures that tgag (max)
CAS setup time for tesR 30 ns can be met. tgcp (Mmax) is specified as a reference point only; if
CAS before RAS refresh trcp is greater than tggp (max), access time is controlled
CAS hold time for CAS 1 105 exelusively by toao:
n —_—
beforeoﬁg'?:fr:;h CHR 5 (11) Thetcrp requirementshould be applicable for RA RAS/CAS cycles
- preceded by any cycle.
Refresh period tREF 32 ms  Addresses (12) Either trry or trcH Must be satisfied for a read cycle.
Ag-Ag R C

(13) When tpag < 2.5 ms, Iggs does not depend on the RAS clock;
Self-Refresh Cycle Iccs (Max) =500 wA. When tgas > 2.5 ms, Igcs (max) = 500 uA
RFSH pulse width tras 810 ns (Note 13) for the first 2.5 ms after RFSH falls (it does not depend on the
= RAS clock). Subsequently, Iccs is 120 uA for the uPD42601 or is
Eﬁse to RFSH delay tRFD 100 s as shown in the following table for the uPD42601-L..
RAS setup time trRS 200 ns Operating Clock Self-Refresh
to RFSH Temperature [Ty] Frequency [min] Current [max]
RAS cycle time in self- tggr 1000 ns (Note 16) 0to 50°C 50 kHz 30 uA at 50 kHz
reiresh mode 0to 60°C 100 kH: 60 uA at 100 kH.
— to z at z
RAS precharge time in  tgpp 390 ns A
self-refresh mode 0to 70°C 200 kHz 120 uA at 200 kHz
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Notes [cont]:

(14) These parameters are referenced to the falling edge of CAS for
early write cycles.

(15) This parameter is applicable to page-mode operation.

(16) trcr depends on operating temperature as reflected in the table
below (see figures 2 and 3).

Operating i tck [max]
Temperature [Ta] 1PD42601-L 1PDA42601
01050°C 20 s 5 ps
0to 60°C 10us 5 us
0to 70°C Sus Sus

Figure 1. Internal Address Generation in Self-Refresh Operation

RFSH \ o Self-Refresh Operation
O ) J)
w

1 1y

19 RAS Clocks

f— Note 1) 19 RAS Clocks o —— 19 RAS Clocks
_ 1 2 (Note 19 2
S \/V\/W

) h)1 )
ALY W Ay

Address n=1 n n+1 n+2
Counter " " "
W W W
Address (n - 1) Refresh [ { Add (n) Refresh Address (n+ 1)

Refresh

Notes:

(1) One internal address is refreshed every 19 RAS pulses.

(2) The self-refresh mode is intended primarily for long
iods of refresh-ont n .

4 ¥y Op

83-0045038.
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Figure 2. Special Requirement for tgcg Near Periods of Limited Standard Refresh Cycles

to refi

h one address | ion every 62 us or less. if
some other means of refreshing is used, itis necessarytodo a
burst refresh of all storage cells just before changing to and just
after exiting self-refresh operation.

[2) When exiting self-refresh to a period of read and write operation
" which includes CBR refresh cycles, tRCF is the delay between
the last self-refresh pulse and the first CBR cycle. When
entering self-refresh operation, tRCF is the delay between the
last CBR cycle and the first self-refresh pulse.
{3} In this period of normal read/write operation, there are no CBR
refresh cycles or less than 512 RAS-only refresh cycles.

Self-Refresh Operation | " - ! Self-Refresh Operation
Normal Read and Write Operation .
— \ 4 N
RFSH (Note 3)
N
——— ")
W
RAS
- tFRD *— tRFD
1

Notes:

[1) The value for tRCF [min] is specified in AC Characteristics. The [4] The time delay between the last self-refresh pulse in one self-
value for tRCF [max] is dependent upon temp e and shown refresh cycle, and the first self-refresh pulse in the nextcycle, is
in the table below. defined by tRCF [max] when the intervening period of read and

write operation meets the conditions in Note 3.
tRCF [max] . .
{5] The built-in counter generates the refresh address in self-
Ta #PD42601-L #PD42601 refresh and CBR refresh cycles. Since this address increments
50°C 20 us Sus ’ sequentially from the last cycle in either self-refresh or CBR
60°C 10 us 5us operation to the first cycle in the aiternate refresh mode, CBR
70°C 5us 5us refreshing should be used during normal read and write

83-0045028

Figure 3. Timing Restrictions for Entering and Exiting Self-Refresh Operation

== . Self-Refresh / : \ Self-Refresh
RFSH Operation Normal Read/Write Operation Operation

Last First
Self-Refresh First CBR Last CBR Self-Refresh
Pulse Cycle Cycle Pulse
I trRCF | I tRCF |
Notes:
[1] The value tor tRCF [min] is specified in AC Characteristics. The [3] The built-in counter generates the refresh address in self-
value for tRCF [max] is dependent upon p e and shown refresh and CBR refresh cycles. Since this address increments
in the table below. sequentially from the last cycle in either self-refresh or CBR
operation to the first cycle in the alternate refresh mode, CBR
tRCF [max] retreshing should be used during normal read and write
TA 1uPD42601-L uPD42601 to refresh one add I ion every 62 us or less. If
50°C 20 s 5us some other means of refreshing is used, it is necessary to do a
60°C 10 us 5us burstrefresh of all storage cells just before changing to and just
70°C 5 us 5us after exiting self-refresh operation.
[2] When exiting self-refresh to a period of read and write operation
which includes CBR refresh cycles, tRCF is the delay between
the last self-refresh pulse and the first CBR cycle. When
entering self-refresh operation, tRCF is the delay between the
last CBR cycle and the first self-refresh pulse.
83-0045018
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Timing Waveforms

Read Cycle
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Timing Waveforms (cont)

Write Cycle (Early Write)
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Timing Waveforms (cont)

tRCH

—

Page-Mode Read Cycle
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Timing Waveforms (cont)

Page-Mode Write Cycle (Early Write)

tRAs ——
tAR
/
RAS \
X N 7
C
tesH i tRSH [—tRP
“-tcRP  |= tpc
—tRCD tCAS ——= [e——1tCAS le——tCAS —
o X ()__!
CAS % \
/ N 2
tcAH
tRAH -} —|  fe—tcan tcp - tCAH l—tcpn
!

O A = A = A

le-twCH re tWCH-*

| vl Al v
A W R i

le————tWCR tos tps
tpss| |+ tpH—] = tDH == toH—
7 ) : ]
on / Valid Data Valid Data K//// Valid Data E(///////
7 7 4 £
kS
tDHR
Note:
(1) RFSH = VIH.

83-0049498

11




4PDA2601 NEC

Timing Waveforms (cont)

RAS-Only Refresh Cycle
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CAS Before RAS Refresh Cycle Self-Refresh Cycle
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Notes: 83-004952A
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NEC Electronics Inc.

pPD42641
4,194,304 x 1-Bit
Silicon File

Description

The uPD42641 is a fast-page, low-power dynamic RAM
organized as 4,194,304 words by 1 bit and designed to
operate from a single +5-volt power supply. Advanced
polycide technology minimizes silicon area and pro-
vides high storage cell capacity, high performance,
and highreliability. A single-transistor dynamic storage
cell and advanced CMOS circuitry throughout ensure
minimum power dissipation, while an on-chip circuit
internally generates the negative-voltage substrate bi-
as—automatically and transparently.

The three-state output is controlled by CAS indepen-
dent of RAS. After a valid read or read-modify-write
cycle, data is held on the output by holding CAS low.
The data output is returned to high impedance by
returning CAS high. Fast-page read and write cycles
can be executed by cycling CAS.

Refreshing may be accomplished by means of a CAS
before RAS cycle that internally generates the refresh
address. Refreshing can also be accomplished by RAS-
only refresh cycles or by normal read or write cycles on
the 1024 address combinations of Ay - Ag during a
16-ms refresh period.

In automatic self-refresh mode, the uPD42641 retains
data for extended time periods with very-low power
consumption (30 uA at 50°C). This feature is most
useful in battery backup applications.

Features

O 4,194,304-word by 1-bit organization

O Single +5-volt power supply

O Fast-page option

O Low power dissipation

— Active: 90 mA

— Standby: 1.0 mA (CMOS interface)

— Self-refresh: 30 pA (tgce = 3.2 us, Ta = 50°C)
CAS before RAS refresh cycles

Multiplexed address inputs

On-chip substrate bias generator

Nonlatched, three-state outputs

Low input capacitance

TTL-compatible inputs and outputs

Automatic self-refreshing by RAS input cycling
1024 refresh cycles every 16 ms

26/20-pin SOJ and TSOP plastic packages (300-
mil)

ooooOoocoOooaao

Pin Identification

Name Function

Ag- A Address inputs

CAS Column address strobe
Din Data input

Dout Data output

RAS Row address strobe
WE Write enable

GND Ground

Vee + 5-volt power supply
NC No connection

Pin Configurations
26/20-Pin Plastic SOJ

WPD42641
DN 41 261 GND
WeC]2 2 poyr
RAS ] 3 241 Gas
NC 4 2313 NC
A0 s 2] Ag
Ag o 181 Ag
Ay 1o 170 A7
Az O11 160 Ag
Ag O12 15[ Ag
Vee O 13 143 Ag
83CL-8886A
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Pin Configurations (cont)

26/20-Pin Plastic TSOP (Normal Pinouts)

26/20-Pin Plastic TSOP (Reverse Pinouts)

pPD42641 pPD42644
ongio N "8 enp ano 1 o °z:Pon
_W_El:z 2532991‘ Doyt O 2 c25 O wWe
RAS[]3 2417 CAS - casOs 24 [1 RAS
NCc e 23 NC NG [ 4 23 [1NC
Ao Os 22[1 Ag Aglls 22 1 A0
-8JD ~9KD
Ag 0o 181 Ag Agd g 18[dAg
Ay T1o 17 Ay A7 10 17 0 A4
Az 11 16 Ag Ag O 11 16 Ay
Ag 12 15[ As Ag [ 12 15 [1 A3
veec 013 ‘0140 Ag Ag 13 O 14 [1Vee
Suffix—8JD In the package Identifier Suffix-5KD in the package Identifier
denotes normal pinout sequence. . denotes reverse pinout sequence.
83CL-8886A 83CL-8887A
Block Diagram
Ras ——> — >
5] RASClock CAS Clock
Generator Generator
l—) WE Clock
GAS Generator
W >
I CAS Before RAS
Internal Refresh \
Ciock
Data-in <
i | Buffer OIN
Refresh Address Data VO Bus
Counter
Column Decoder |_) D;:}"g:‘ > Dout
Sense Amplifier
5
Ag-Aqp 1> 3; 3
0-%10 E g 8 Memory Array
F
< &
831156968
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pPD42641
Ordering Information
RAS Access R/W Cycle Fast-Page
Part Number Time (max) Time (max) Cycle (max) Package
pPD42641L A-80L 80 ns 160 ns 50 ns 26/20-pin plastic SOJ
uPD42641GS-80L 80 ns 160 ns 50 ns 26/20-pin plastic TSOP (normal pinouts)
HPD42641GSM-80L 80 ns 160 ns 50 ns 26/20-pin plastic TSOP (reverse pinouts)
Absolute Maximum Ratings Recommended Operating Conditions
Voltage on any pin relative to GND -1.0to +70V Parameter Symbol Min Typ Max Unit
Operating temperature, Topp 0to +70°C Input voltage, high ViH 24 ' Voo + 1.0 v
Storage temperature, TgTg -55 to +125°C Input voltage, low ViL -1.0 0.8 \
Short-circuit output current, log 50 mA Supply voltage Vee 45 50 5.5 A
Power dissipation, Pp 10w Ambient temperature  Tp 0 +70 °C
Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-  Capacitance
nent damage. The device should be operated within the limits Ta= 25°C;f= 1 MHz
specified under DC and AC Characteristics. Parameter Symbol Max Unit Pins Under Test
Input capacitance Ci 5 pF  Address
Cp 8 pF  RAS, CAS, WE, Dy
Output capacitance Co 7 pF  Dout

DC Characteristics _
Ta = 0to +70°C; Voo = +5.0V *10%
Parameter Symbol Min Max Unit Test Conditions
Standby current lcca 20 mA " FAS = CAS = Vjy (min)

1.0 mA RAS = CTAS = Vgg - 0.2 V; Address, Dy, WE

= Vgg-02Vor< 02V
input leakage current hy -10 10 HA ViN = 0VtoVgei
all other pins not under test = OV

Output leakage current lo() -10 10 HA Doyt disabled; Voyt = 0V toVge
Output voltage, low VoL 04 v log = 4.2 mA
Output voltage, high VoH 24 v loy = -5 mA
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AC Characteristics
Ta = 0to +70°C; Voo = +5.0V £10%

1#PD42641-80
Parameter » Symbol  Min Max Unit  Test Conditions
Operating current, average lcet 90 mA RAS and CAS cycling; tgc = trg min; lop = 0
) ‘ mA (Note 5) )
Operating current, RAS-only refresh cycle, lcca 90 mA RAS cycling; CAS = Vjij; tpe = tro min; lo =
average 0 mA (Note 5)
Operating current, CAS before RAS refresh lcca 90 mA  RAS cycling; CAS before RAS; tpg = trg min;
cycle, average lo = 0 mA (Note 5)
Operating current, fast-page cycle, average lcce 90 mA RAS = V| ; CAS cycling; tpg = tpc min; lo =
. 0 mA (Note 5)
Access time from column address tAA 40 ns (Notes 7, 9)
Access time from CAS precharge (rising edge) tacp 45 ns (Notes 7, 9)
Column address setup time Wsc 0 ns
Row address setup time tasR 0 ns
Column address to WE delay time tawp 40 ) ns (Note 16)
Access time from CAS . toac 20 ns  (Notes 7, 9)
{falling edge)
Column address hold time toaH 15 ns
CAS pulse width toas 20 10,000 ns
CAS hold time for CAS before RAS refresh cycle  toup 15 ns
CAS to outpdt in low impedance to1z 0 ns (Note 7)
CAS precharge time, fast-page cycle tep 10 ns
CAS precharge time, nonpage cycle tePN 10 ns
CAS to RAS precharge time, read-write mode teRp1 10 ns (Note 12)
CAS hold time tosH 80 ns
CAS sotup time for CAS before RAS refresh tesn 10 ns
cycle
CAS to WE delay tewp 20 ns  (Note 16)
Write command to CAS lead time towL 15 ns
Data-in hold time toH 15 ns (Note 15)
Data-in setup time tps 0 ns {Note 15)
Output buffer turnoff delay torF 0 20 ns (Note 10)
Fast-page cycle time tpc 50 ns (Note 6)
Fast-page read-modify-write cycle time tprRWC 80 ns (Note 6)
Access time from RAS thac 80 ns  (Notes7,8)
RAS to column address delay time thaD 17 40 ns (Note 9)
Row address hold time tRAH 12 ns
Column address lead time referenced to RAS tRAL 40 ns
(rising edge)
RAS pulse width tras 80 10,000 ns
RAS pulse width, fast-page cycle tRAsP 80 125,000 ns
Random read or write cycle time the 160 ns (Note 6)
RAS to CAS delay time treD 25 60 ns  (Note 11)
Read command hold time referenced to CAS tRcH 0 ns (Note 13)
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pPDA42641

AC Characteristics (cont)

#PD42641-80

Parameter Symbol  Min Max Unit  Test Conditions
Read command setup time trcs 0 ns

Refresh period tREF 32 ms Addresses Ag - Ag
RAS hold time from CAS precharge tRHCP 45 ns

RAS precharge time tpp 70 ns

RAS precharge CAS hold time trpc 10 ns

Read command hold time referenced to RAS tRRH 10 ns (Note 13)

RAS hold time trRsH 20 ns

Read-write cycle time thwe 185 ns (Note 6)

RAS to WE delay tRWD 80 ns (Note 16)

Write command to RAS lead time tRwL 20 ns

Rise and fall transition time tr 3 50 ns (Note 3)

Write command hold time tweH 15 ns

Write command setup time twes 0 ns (Note 16)

WE hold time tWHR 15 ns

Write command pulse width twp 15 ns {Note 14)

WE setup time twsR 10 ns

Notes:

(1) All voltages are referenced to GND. (11) Operation within the tggp (max) limit assures that tgac (max)

@

@
4

©)

®

©®

An initial pause of 100 s is required after power-up, followed by
any eight RAS cycles, before proper device operation is
achieved. At the end of the initial power-up sequence, it is
recommended that either a RAS-only refresh or a CAS before
RAS refresh cycle be executed while WE = V), to ensure normal
operation.

AC measurements assume tt = 5 ns.

Viy (min) and V| (max) are reference levels for measuring the
timing of input signals. Transition times are measured between
Viy and V..

lec1s Iceal leca and Igcg depend on output loading and cycle
rates. Specified values are obtained with the output open. Igcs
is measured assuming that all column address inputs are held at
either a high leve! or a low level during RAS-only refresh cycles.
lccy is measured assuming that all column address inputs are
switched only once during each fast-page cycle.

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

Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF.

Assumes that taep = tpep (Max) and tpap < tpap (max). If
treD of tRAD is greater than the maximum recommended value
in this table, tgac increases by the amount that tgep or trap
exceeds the value shown.

ftrap = tpap (max), then the access time is defined by taa.

(10) tofFF (max) defines the time at which the output achieves the

open-circuit condition and is not referenced to Vop or Vo

(12)

(13
(]

(1)

(16)

17

can be met. trcp (max) is specified as a reference point only; if
trep is greater than tpcp (Max), then access time is controlled
exclusively by tcac.

The tcRp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.

Either tgry or tgeH must be satisfied for a read cycle.

Parameter typ is applicable for a delayed write cycle suchas a
read-write/read-modify-write cycle. For early write operation,
both tycs and tygH must be met,

These parameters are referenced to the falling edge of CAS for
early write cycles and to the falling edge of WE for delayed write
or read-modify-write cycles.

twes thwps towbp. and tawp are restrictive operating parame-
ters in read-write/read-modify-write cycles only. lf twcs = twecs
(min), the cycle is an early write cycle and the data output will
remain open-circuit throughout the entire cycle. lf towp 2 tewp
(min), tawp = tgwp (Min), and tawp = tawp (min), the cycle is
a read-write cycle and the data output will contain data read
from the selected cell. If neither of the above conditions is met,
the condition of the data output pin (at access time and until
CAS returns to V)) is indeterminate.

A test mode may be initiated by executing a CAS before RAS
refresh cycle with WE held at Vy . This mode also may inadvert-
ently be initiated during power-up because external control of
the signal lines is very difficult during this period. It is therefore
recommended that while WE is held at Vj, either a RAS-only or
CAS before RAS refresh cycle should be executed at any time
after the end of the initial power-up sequence to ensure normal
device operation.
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Self-Refresh Cycle
Ta = 0to +70°C; Vg = +5.0V £10% "

.. Symbol

When tcgr = 35 ms, Iccs = 1.0 mA during the first 35 ms after
the self-refresh mode set cycle is applied. Subsequently, the

maximum value is as follows.

Ta Clock (min)  Igcs ttose) lccs (tosp)
01050°C " 32 kHz 1.5 mA (<35ms) 30 A (>35ms)
0t0 60°C 64 kHz 2 mA (< 18 ms) 60 pA (> 18 ms)
0to70°C 128 kHz 4 mA (<9 ms) 120 LA (> 9 ms)

(2) Thevalue of tycr depends on operating temperature (Tp).

Ta tacr (max)
0to50°C 32us
0 to 60°C 16 us
0 to 70°C : 8us .

(3) Average power supply current for self-refresh is measured ac-

cording to the following conditions.

" BAS cycling at 32, 64, or 128 kHz;

CAS < 02V;WE = Vge-0.2V;
VIH > Vg -02V; V)L < 02V;

tr < 50 ns; Ag-Aqp and Djy =_Vgg to GND
During self-refresh operation, the RAS input must be cycled at or
exceeding the minimum frequency requlrement

@

(5)

=

(6)

=

Parameter ) ; ) . Max Unit Test Conditions
Operating current, self-refresh mode (average) lees 30, 60, or 90 HA RAS cycling (Note 1, 2, 3)
CAS precharge time in CBR refresh mode tepct 20 ) ns )
CAS precharge time from self-refresh mode to tcpc2 100 ns
read-write mode
CAS to RAS precharge time from self-refresh terp2 200 ns
~ mode to normal read-write mode
- CAS to RAS precharge time in CBR refresh - tcrr3 40 ns
*. mode ;-
CAS pulse width in self-refresh mode tcsF 360 ns (Note 1)
RAS cycle time in self-refresh mode tRer 360 ns (Note 2)
CAS to RAS precharge time from self-refresh to trRpC2 100 ns
normal read-write mode
RAS precharge time in self-refresh mode’ tRPF 200 ns
RAS pulse width in self-refresh mode tasF 150 ns
Notes:
(1) With RAS cycling at 32 kHz, when tcgF = 35 ms, 'ccs = 1.0 mA. When exiting self-refresh to a period of read and write operation

that inlcudes CBR refresh cycles, tgcr is the delay between the
last self-refresh cycle pulse and the first CBR cycle. When
entering the self-refresh operation, tgcr is the delay between the
last CBR cycle and the first self-refresh pulse.

In this period of normal read/write operation, there are no CBR
refresh cycles less than 1024 RAS-only refresh cycles.

The time delay between the last self-refresh pulse in one self-
refresh cycle and the first self-refresh pulse in the next cycle is
defined by tgor (max) when the intervening period of read and
write operation meets the conditions in note 4.

The built-in counter generates the refresh address in self-refresh
and CBR refresh cycles. Since this address increments sequen-
tlally from the last cycle in either self-refresh or CBR operation to

~ the first cycle in the alternate refresh mode, CBR refreshing

should be used during normal read and write operation to refresh
one address location every 32 us or less. If some other means of
refreshing is used, a burst refresh of all storage cells is necessary
just before changing to and just after exmng self-refresh opera-
tion.
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Timing Waveforms
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Timing Waveforms (cont)

Early Write Cycle
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Timing Waveforms (cont)

Late Write Cycle
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Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle
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Timing Waveforms (cont)

Fast-Page Read Cycle
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Timing Waveforms (cont)

Fast-Page Early Write Cycle
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uPD42641
Timing Waveforms (cont)
Fast-Page Read-Write/Read-Modify-Write Cycle
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Timing Waveforms (cont)

Hidden Refresh Cycle
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Timing Waveforms (cont)
RAS-Only Refresh Cycle
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Timing Waveforms (cont)

Self-Refresh Cycle
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Timing Waveforms (cont)

Selt-Refresh Mode Set Cycle
tRAs tRp ans' trp trsF tRPF tRsF tRPF tAsF tRrF
— Voo ~0.2V — / ) 3 3 4 3 \
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Pin Vi — VAV A AN
T CoRRefresh | CBRRefresh | Selt-Refresh
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Timing Waveforms (cont)

Self-Refresh Mode Reset Cycle

. tRsF RPF | tRSF | tRPF tRSF tRPF tre |
—— Vgg =02V — ‘— Yy
RAS N\ :
02v — ‘ ( \ ‘
tRCF tRCF i toRrP2
<> tRpC2
le— toHR—>|

cAs 0.2V — ) £ \

R N N N N N N N N N N ¢
Aoag Vu—_ N NV NV NV NN N NV
Oin - A AN A /\ VAN AN AN /\ X
’ Selt-Refrash ‘ ; !‘ Read/Write

83CL-80018
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NEC Electronics Inc.

pPD42644
1,048,576 x 4-Bit
Silicon File

Description

The uPD42644 is a fast-page, low-power dynamic RAM
organized as 1,048,576 words by 4 bits and designed to
operate from a single +5-volt power supply. Advanced
polycide technology minimizes silicon area and pro-
vides high storage cell capacity, high performance,
and high reliability. A single-transistor dynamic storage
cell and CMOS circuitry throughout ensure minimum
power dissipation, while an on-chip circuit internally
generates the negative-voltage substrate bias—au-
tomatically and transparently.

Thethree-state /O pins are controlled by CAS indepen-
dent of RAS. After a valid read or read-modify-write
cycle, data is held. on the outputs by maintaining CAS
low. Data outputs return to high impedance when CAS
goes high. Fast-page read and write cycles can be
executed by cycling CAS.

Refreshing may be accomplished by means of a CAS
before RAS cycle that internally generates the refresh
address. Refreshing may also be accomplished by
means of RAS-only refresh cycles or by normal read or
write cycles on the 1,024 address combinations of Ag -
Ag during a 16-ms refresh period.

A low-power self-refresh cycle allows the uPD42644 to
retain data for extended periods of time with very low
power consuption (30 uA at 50°C). This feature allows
the uPD42644 to be used in battery backup applica-
tions with greater savings in power consumption.

Features

0 1,048,576 by 4-bit organization

0 Single +5-volt power supply

O Fast-page option

0 Low power dissipation

— 90 mA active

— 1.0 mA standby (CMSO interface)

— 30 pA self-refresh (tacr = 32 us, Ta = 50°C)
CAS before RAS refreshing '
Multiplexed address inputs

On-chip substrate bias generator
TTL-compatible inputs and outputs
Automatic self-refreshing by RAS input cycling
Nonlatched, three-state outputs

Low input capacitance

1024 refresh cycles every 16 ms

26/20-pin plastic SOJ (300 mil), 20-pin plastic ZIP,
and 26/20-pin plastic TSOP packaging

DooDoopooo

60231

Pin Configurations

26/20-Pin Plastic SOJ

uPD42644
vo{ O+ 26 [0 GND
Vo 02 25 1 V04
WEL]3 2 [1 vog3
RAS 4 2 [1cas
Ag s 2 [ oE
AgOe 180 Ag
A1 10 17 Az
A1 160 Ag
Az 12 15§1 Ag
vec 13 1wl Ay
B83YL-9037A
26/20-Pin Plastic TSOP (Normal Pinouts)
;1o ~  xPaenp
Voo [ 2 251 V04
weQs 2413 vog
RAS[] 4 2 cAs
Ags 22[1 0E
-9JD
ApOe 181 Ag
A1O10 17 A7
Ax Q11 16 Ag
Az 12 15[ Ag
vecO1s - o14{d A,
Suffix-8JD In the package Identifier
denotes normal pinout sequence.
° 8IVL-7607A
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Pin Configurations (cont)

Absolute Maximum Ratings

. . . Voltage on any pin relative to GND -1.0to +7.0V
26/20-Pin Plastic TSOP (Reverse Pinouts) 9 y P
- Operating temperature, Topp 0to +70°C
enod1 O o E, 104 Storage temperature, Tg1g -55 to +125°C
V04 O 2 25 [7 V02 Short-circuit output current, log 50 mA
oz 43 24 0 WE Power dissipation, Pp 10w
cas[]4 23 {7 RAS
OE[]Ss 2217 Ag Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
~9KD nent damage: The device should be operated within the limits
specified under DC and AC Characteristics.
Agdoe 18 Ag
Az010 17 EM Recommended Operating Conditions
Ag] 11 181 A,
as 12 15 o Ag Parameter Symbol Min = Typ Max Unit
A3 O 141 vee Input voltage, high ViH 24 Vec+10 V
Input voltage, low ViL -1.0 0.8 v
Suffix —9KD In the package identifler
denotes reverse pinout sequence. Supply voltage Vee 45 50 5.5 \
£ 7eeh Ambient temperature  Tp 0 70 °C
Pin Identification Capacitance
Name Function Ta=25C;f= 1MHz
Ag-Ag Address inputs Parameter Symbol Max Unit Pins Under Test
/01 - /04 Data inputs and outputs Input capacitance - Cp 5 pF Addresses
CAS Column address strobe Ciz 8 PP RAS, CAS, WE, OE
OE Output enable Input/output Co 7 pF /01 - /Oy
capacitance
RAS Row address strobe
WE Write enable
GND Ground
Vee +5-volt power supply
DC Characteristics
Ta = Oto +70°C; Vg = +5.0V +10%
Parameter Symbol Min Typ Max Unit Test Conditions
Standby current lcce 20 mA RAS = CAS 2 Vjy (min); lo = OmA
1.0 mA RAS = CAS = Vg - 0.2 V; Ag - Ag, I/O and WE 2 Vgg -
02o0r=< 02V;lyo=0mA
Input leakage current ) -10 10 HA ViN = 0V to Vgg; all other pins not under test = 0V
Output leakage current lo(y ~10 10 HA Doyt disabled; Voyr = 0V to Vee
Output voltage, low VoL 0.4 v loL = 42mA
Output voltage, high VoH 24 v loH= -6mA
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Block Diagram
RAS RAS Clock CAS Clock
Generator Generator —
l l—' WE Clock
As _ __ WE Generator
CAS Before RAS l
OE Clock
Internal Refresh 58 Generator
Clock Data-in
Buffer
l VOB fo1
Data us
Refresh Address Vo4
Counter Column Decoder Daaﬁf-::n
Sense Amplifier T
Ay e -
Ay o 5 §
Az » | 8
Ay * %9' 'é Memoty Array
Ag o | = 3
As .
Az *
Ag *
Ag—]

831H-56918
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Ordering Information

RAS Access R/W Cycle Fast-Page i .
Part Number Time (max) Time (max) Cycle (max) Power Option . Package
HPD42644LA-80L 80 ns 160 ns " .50 ns Standard 26/20-pin plastic SOJ (300 mil)
pPD42644GS-80L 80 ns 160 ns : 50 ns Standard 26/20-pin plastic TSOP (normal pinouts)
HPD42644GSM-80L. 80 ns 160 ns 50 ns Standard 26/20-pin plastic TSOP (reverse pinouts)
AC Characteristics
Ta = Oto +70°C; Vgg = +5.0V =10%
o -80 -10 )
. Parameter Symbol  Min Max Min Max = Unit  Test Conditions .
 Operating current, average lect .90 80 mA - RAS and CAS cycling; tg¢ = tge min;
) lo = 0 mA (Note 5) ) -
Operating current, RAS-only lces =] 80 = mA  RAS cycling; TAS = Viy; tae = tre min; lp
refresh cycle, average ’ ' ' o = 0 mA (Note 5) ;
Operating current, CAS before lcca 90 80 . mA  RAS cycling; CAS befora RAS; the = tpc
RAS refresh cycle, average : min; lo = 0 mA (Note 5)
Operating current, self-refresh lccs 30 30 HA  RAS cycling at 32 kHz (Notes 16, 17, 18)
mode, average 60 60  pA  TRAS oycling at 64 kHz (Notes 16, 17, 18)
120 120 HA RAS cycling at 128 kMz (Notes 16, 17, 18)
Operating current, fast-page lcce 90 60 mA  RAS s Vy; CAS oyeling; tpc = tpc min; Ip
cycle, average . = 0 mA (Note 5)
Access time from column address fAA‘ ' ' 40 50 ns (Notes 3, 4, 7, 8)
Access time from CAS precharge tacp 45 55 ns (Notes 3, 4, 7, 8)
(rising edge)
Column address setup time tasc 0 0 ns
Row address setup time tasn 0 ns
Column address to WE delay tawp 65 80 ns  (Note 14)
time
Access time from CAS tcac 20 25 ns (Notes 3, 4,7, 8)
(falling edge)
Column address hold time toan 15 20 ns
CAS pulse width tcas 20 10,000 25 10,000 ns
CAS hold time for CAS before tcHR 15 20 ns
RAS refresh cycle
CAS to output in low impedance torz 0 (V] ns (Notes 4, 7)
CAS precharge time, fast-page tep 10 15 ns
cycle
CAS precharge time, nonpage tcPN 10 10 ns
cycle
CAS to RAS precharge time teRpe 10 10 ns  (Note 10)
CAS hold time tesH 80 100 ns
CAS setup time for CAS before tcsr 10 10 ns
RAS refresh cycle
CAS to WE delay tewp 45 55 ns  (Note 14)
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AC Characteristics (cont)

-80 -10
Parameter Symbol  Min Max Min Max Unit  Test Conditions
Write command to CAS lead time  towL 15 20 ns
Data-in hold time toH 15 20 ns (Note 13)
Data-in setup time tps 0 o] ns (Note 13)
Access time from OE toEA 20 25 ns (Notes 3, 4,7, 8)
OE delay data time toED 20 25 ns
OE command hold time toEH (o] 0 ns
OE to inactive setup time toEs 0 ] ns
Output turnoff delay from OE toEZ 0 20 0 25 ns (Note 9)
Output buffer turnoff delay torF 0 20 0 25 ns (Note 9)
OF to output in low-Z toLz 0 ] ns (Notes 6, 7)
Fast-page cycle time tpc 50 60 ns (Note 6)
Fast-page read-modify-write teRwe 100 120 ns “(Note 6)
cycle time
Access time from RAS trac 80 100 ns (Notes 3, 4,7, 8
RAS to column address delay tRAD 17 40 17 50 ns (Note 8)
time .
Row address hold time tRAH 12 12 ns
Column-address lead time tRAL 40 50 ns
referenced to RAS (rising edge) )
RAS pulse width trAs 80 10000 100 10,000 ns
RAS pulse width, fast-page cycle tRAsP 80 125,000 100 125,000 ns
Random read or write cycle time tac 160 190 ns (Note 6)
RAS to CAS delay time treD 25 60 25 70 ns  (Note 8)
Read command hold time tRCH 0 0 ns (Note 11)
referenced to CAS i
Read command setup time tres 0 0 ns
Refresh period tREF 32 16 ms Addresses Ag - Ag
RAS precharge time tpp 70 80 o ns
RAS precharge CAS hold time trPc 10 10 ns
Read command hold time . tRRH 10 10 ns (Note 11)
referenced to RAS
RAS hold time tasH 20 25 ns
Read-write cycle time thwe 210 250 ns  (Note 6)
RAS to WE delay tRWD 105 130 ns (Note 14)
Write command to RAS lead time  tpwi. 20 25 ns
Rise and fall transition time tr 3 50 3 50 ns (Note 4)
Write command hold time twcH 15 20 ns (Note 12)
Write command setup time twes 0 0 ns (Note 14)
WE hold time tWHR 15 20 ns
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AC Characteristics (cont)

-80 -10
Parameter Symbol  Min Max Min Max Unit  Test Conditions
Write command pulse width twp 15 20 ns (Note 12)
WE setup time twsR 10 10 ns
Notes:
(1) All voltages are referenced to GND. is a read-write cycle and the data I/O pins will contain data read

from the selected cells. If neither of the above conditions is met,
the condition of the data /O pins (at access time and until CAS
returns to V| is indeterminate.

(@ Aninitial pause of 100 us is required after power-up, followed by
any eight RAS cycles, before proper device operation is
achieved. At the end of the initial power-up sequence, it is —_— I
recommended that either a RAS-only or CAS before RAS refresh (15) A test mode may be initiated by executing a CAS before RAS
cycle be executed while WE 2 Vi to ensure normal operation. refresh cycle with WE held at V| . This mode also may inadvert-

antly be initiated during power-up because external control of

3) Al t tr = 5ns.
() Ac measurements sssume tr ne . the signal lines is very difficult during this period. It is therefore
@) Vi (min) and V) (max) are reference lovels for measuring the recommended that while WE is held at Vy4, either a RAS-only or
timing of input signals. Transition times are measured between CAS before RAS refresh cycle should be executed at any time
Vi and Vi after the end of the initial power-up sequence to ensure normal
) loctr locar lccs and lgcs depend on output loading and cycle device operation.
rates. Specified values are obtained with the output open. Igca (16) Whentggr < 35 ms, Iggs depends on the RAS clock; lggs (typ)
is measured assuming that all column eddress inputs are held at = 1.5 mA. When tggp = 35 ms, Igcs (typ) = 1.5 mA in the first
sither a high level or a low leve! during RAS-only refresh cyoles. 35 ms after a self-refresh set cycle is applied (depending on the
lccq is measured assuming that all column address inputs are status of RAS). Subsequently, Iccs is 120 A or as shown in the
switched only once during each fast-page cycle. following table for the —L version.
(6) The minimum specifications are used only to indicate the cycle
time at which proper operation over the full temperature range Operating Clock Frequency S'.elf-nefresh
(Ta=0 to +70 °C) Is assured. Temperature (Tp) (min) Carrent (max)
(7) Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF (Voy=2.0V 0 to 50°C 32 kHz 30 pA at 32 kHz
and Vo  =0.8V). 0 to 60°C 64 kHz 60 LA at 64 kHz
(8) tpcp = thog (Max) and tgap = tgap (Max) access time is
defined by tgac (max). f tgep = trop (max) access time is Oto 70°C 128 kHz 120 pA &t 128 kHz
defined by tcac (max) and if tgap = tRap (Mmax) access time is
defined by taa (max). (17) trcr depends on operating temperature as reflected in the table
©) torr (max) and topz (max) define the time at which the outputs below:
become open-circuit and are not referenced to Vou or Vo
(10) The tcpp requirement should be applicable for RAS/CAS cycles Operating Temperature (Tp) tacr (Max)
preceded by any cycle. 0 to 50°C 32 us
(11) Either tgpy or tacH Must be satisfied for a read cycle. 0 to 60°C 16 us
(12) Parameter typ is applicable for a delayed write cycle such as a 0 to 70°C 8us

read-write/read-modify-write cycle. For early write cycles, both
twes and tywen must be met.
(18) Average power supply current required for self-refreshing is

(13) These parameters are referenced to the falling edge of CAS for measured according to the following conditions: RAS is cycling

early write cycles §nd to the falling edge of WE for delayed write at32, 64 or 128 kHz; CAS =< 0.2V; WE = Vg -02V; Viy > Vec
or read-modify-write cycles. -0.2V; V) < 0.2V; ty < 50 ns; Ag - Ag and /O = Vgg to GND.

(14) twes, trwbs tewp. and tawp are restrictive operating parame- During self-refresh operation, the RAS input must be cycled at or
ters in read-write/read-modify-write cycles only. If twcs = twes exceeding the minimum frequency requirements.

(min), the cycle is an early write cycle and the /O pins will
remain open-circuit throughout the entire cycle. if towp = tcwb
(min), tawp 2 trwp (Min), andtawp = tawp (min), then the cycle
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uPD42644

Self-Refresh Cycle
Ta = Oto +70°C; Voo = +5.0 V £10%

Parameter Symbol Min Max Unit Test Conditions
CAS pulse width in self-refresh operation tcsF 360 ns (Note 1)
RAS cycle time in self-refresh operation tReF 360 (Note 2) ns

RAS precharge time in self-refresh operation tRpPF 200 ns

RAS pulse width in self-refresh operation tRSF 150 1000 ns

CAS to RAS precharge time from self-refresh tcRrP2 200 ns

operation to normal read/write operation

CAS setup time for self-refresh operation tocsmre 10 ns

CAS to RAS precharge time CAS before RAS tcrPs 40 ns

refresh operation

CAS precharge time in CAS before RAS refresh tope 20 ns

operation

CAS to RAS precharge time from self-refresh tapc2 100 ns

operation to normal read/write operation

Notes:

(1) When tcgr < 35 ms, Iggs depends on the RAS clock; lgcs (typ)

@

= 1.5 mA. When tcgr = 35 ms, lgcs (typ) = 1.5 mA in the first
35 ms after a self-refresh set cycle is applied (depending on the
status of RAS). Subsequently, Igcs is 120 uA or as shown in the
following table for the -L version.

Operating Clock Frequency Self-Refresh
Temperature (Tp) (min) Current (max)
0 to 50°C 32 kHz 30 pA at 32 kHz
0 to 60°C 64 kHz 60 uA at 64 kHz
0to 70°C 128 kHz 120 pA at 128 kHz

The value for tgcr (min) is specified in AC Characteristics. The
value for tger (max) is dependent upon temperature as shown in
the table below:

3

<

@

G

=

®

When exiting self-refresh to a period of read and write operation
that includes CAS before RAS refresh cycles, tgcp_is delayed
between the last self-refresh cycle pulse and the first CAS before
RAS cycle. When entering self-refresh operation, tpgr is the delay
between the last CAS before RAS cycle and the first self-refresh
pulse.

In this period of normal read/write operation, there are no CAS
before RAS refresh cycles or less than 1024 RAS-only refresh
cycles.

The time delay beetween the last sélf-refresh pulse in one self-
refresh cycle and the first self-refresh pulse in the next cycle is
defined by tqoF (max) when the intervening period of read and
write operation meets the conditions in note 3.

The bulit-in counter generates the refresh address in self-refresh
and CAS before RAS refresh cycles. Since this address incre-
ments sequentialy from the last cycle in either self-refresh or CAS
before RAS operation to the first cycle in the alternate refresh
mode, CAS before RAS refreshing should be used during normal
read and write operation to refresh one address location every 32
us or less, If some other means of refreshing is used, it is

Operating Temperature (Tp) trcr (max)
0 to 50°C 32 s
0 to 60°C 16 s
0 to 70°C 8 us

T ry to execute a burst refresh of all storage cells just
before changing to and just after exiting self-refresh operation.
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Timing Waveforms

Read Cycle
- tRe
_ to
ta ali~] .
_ —\ ’ :
RAS &( N z
tCRP1—> iL tRSH o e trp—>] .
< tesH
I — > < toas >
cAS 3 4 X
CAS J \ \i 7 / /
tASR—>| (€—tRAD tRAL : > toPN
tRAH [« tASC—> [ > tea
; \ '
Address Row
7 X
tRcs e [€—tRCH —>
= T S
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‘ < toEs
< toEA—>
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tcac |<—toFF—>]
I taa . toEz—>
< tRAC-
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1PD42644
Timing Waveforms (cont)
Early Write Cycle
tRC
J— \ ZL p
AAS S( ] N
tCRP1—> l&«—————tpsH tRP—>
< tcsH >
[e————tRCD tcas >
J— 4 )
S “\ \ L/ \
[<~tASR->{ [«—tRAD—> tRAL: ! l¢———tCpN ——>

tWCS —>

7 AT T,
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Timing Waveforms (cont)

T | j 7 N
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o ’/[/////////////////////i ALY
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puPD42644

Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle

tRwe
RAS —>
—_— y
s N J; \
< tRSH tAp—>
tcsH >
|<—icm=1—> tRcD < tcas
s \ / ’
CAS /
J yﬁ A 2 \___
<t ASR-> l€—tRAD < tRAL- »  |le—topN—>

4
o T
A

InputOutput

High Impedance l ?ﬂ‘
| 1]

S N~V
T\ AR
(—tcAc’(: t<t>c>EEAz t;&h t:s—tm-—)

tRAC

teiz

ety

83YL-80418
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Timing Waveforms (cont)

Fast-Page Read Cycle

tRASP

le-tRAD>] — tncs ->| l-— tRcs tRARH
‘ e tRAL:
tlncs N tRCH —> tACH —>| I— tRCH :
B . ‘ — 3
l(—l-tm——ﬂ L—ulm——>
< taa [t AP —| r——lAcP—)
<tOEA>] ’ <—toEs
; ] |
|+-tc»\c—> toEz tOEA> toEz <—>|toEA | <> toez
e————tRac . tOFF Le—tcAC—> ton-l<—> e-tcAC> > tOFF |
] N p 4 X
InputiOutut . Hl?h,lﬂ!pﬁdﬁﬂﬂ g Valid Dap-out g:x Valid Data-out P J & Valid Data-out EM
toiz [e—>{toLz > tor 2 '
toLz toLz (= teiz
83VL-00428
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Timing Waveforms (cont)

Fast-Page Early Write Cycle

tRASP

< tCSH: > < tpC > tRSH tRp

tcp 1,
tCFIP1‘<—> <-——-tncD—-><—tCAs——->]'i <—————!CAS—>ﬁ,,‘_tcas—-> tCPN—>
Y ,
) N A \

tAsn|<—> (—)ltnm tcaH tasc
4 \ \

Address Row Column Column
K 7 ‘

twes > < twes > «—

[<—twWCH—>] <—tWCH—> re—tWCH—>1
twp > ' twp—> < twp——>

i\ . X
] [<-ton tos o] |<-ton->

Data+n

Note:
{1] OE=don'tcare.

83YL-00438
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Timing Waveforms (cont)

Fast-Page Late Write Cycle

Input/Output

tRasP
K
tesH €e———tPC tRSH.
t
tcnp1|<—> l€——tRCD—>}e—tcas—> ——toas—>] [ le———teas
i\ \ ]

tasc

= /11111111111,

toep

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

AAAA
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Timing Waveforms (cont)
Fast-Page Read-Write/Read-Modify-Write Cycle
tRASP
— 5
AAS \
N
} tPRWC trp
——CPN—>

tCRP1 I(—) «——tRCD < tcas

toED <—>|
tOEA [ —>» (< tpg
tCAC < retpH > tCAC
High impadance f Data- : Y High Impedance
InputOutput L out | Datadn 2
> toLz
tcz —> [<~toEZ toiz
tRAC

83YL-50458
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Timing Waveforms (cont)

Hidden Refresh Cycle

¢ Memory Gycle —————>I<— CAS Before RAS Cycle —><———— CAS Before RAS Cycle ——>|
tRC < tre tRC——
Je———tras——> tRAS——> < taas >
\ i \
3 y L ‘
< tRSH>| [<tRP tRP->| tCHR tRP->

l€e——tCPN—>

Input/Output

l————tRAC————>

ANITIIR N
High impodance E Valld Data-out j}-—-E?-"—-—mgh ance

83YL-00488
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Timing Waveforms (cont)

RAS-Only Refresh Cycle

tep.

RP’

tCRP1—>] <—>1 tRPC

' High Impedance
InputOutput :
Notes:
[1] WE = OE = don't care.
B83YL-80468
CAS Before RAS Refresh Cycle
< tRC

< tnac. {

_ ———\( ‘ Jzz X ’

RP

RAS
_\f’fwn—> le-tcHR->] tapc [<—>| > |<tcRP1
R A X
s /
, / \//

|<-—twsn—+ < twHR->] : tcpt(::apa !
" AT TRV

Input'Output
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Timing Waveforms (cont)

Self-Refresh Cycle Followed by Read/WriteCycle

! t t
1<RPE RSF RPE

< tacE >| tRPC2 <—>1

->| |« tespe |<—>|tcar2

24
tcsk {

Notes:

1. WE = high and OE, VO; and Adress = don't care
after four tpo cycles. :

Self-Refresh Cycle with RAS Cycling

—*‘ tRSF

tRPF

o3 tcsr >
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Timing Waveforms (cont)

CAS Before RAS Followed by Self-Refresh Cycle

02V —
Last CBR cydle tesk >| First CBR cycle
83CL-88968
Self-Refresh Set Cycle
tRas P tRp R tRAS trp tRSF tapF  tRSF,  RPF tRsF . tRPF
— Vg =0 2v — / \ / ) \ 3
RS 02v — \
<«——'RC——>«—tac < tRCF ——> tRCF tRCF
—> [<-tcsh
s ViH —
cAS 02V — K
> |[<twin > j<twnn
—>| < twsR ->‘ <—|twsn
= Vi —
W/ AN RN
Ag-Arp  ViH — NNV NNV N NN NN NN
Dy viL — ‘f//////////////
" CBRRetesh | CBRRefresh | Sel-Refresh
83CL-85008
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Timing Waveforms (cont)

Self-Refresh Set Cycle
‘RS WRPF ‘mSF 'RPF ‘RSF | 'RPF the |
J— cc—O.ZV—-‘ . ; 1 S ; ; 1 / \
RAS o2v — . ‘
: tRCF tRCF |<——> tcap2
v . tarc2
r<—tCHR—> :

| |
s o;";: _ ’ZL:\—/
S AN AN NN
s XX XXX

! ‘ Self-Refresh Read/Write
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NEC Electronics Inc.

pHPD481440
262,144 x 16-Bit
Graphics Memory

Description

The uPD481440 is a fast-page memory with optional
extended data output, organized as 262,144 words by
16 bits and designed to operate from a single +5-volt
power supply. This graphics memory also incorporates
powerful functions useful in video sytems, including
write-per-bit, flash write, and block write. Advanced
polycide technology using stacked capacitors mini-
mizes silicon area and provides high storage cell ca-
pacity, high performance, and high reliability. A single-
transistor dynamic storage cell and CMOS circuitry
throughout ensure minimum power dissipation, while
an on-chip circuit internally generates the negative-
voltage substrate bias—automatically and transpar-
ently.

The three-state I/O pins are controlled by RAS, CAS,
and OE. After a valid read, data is latched on the rising
edge of a\_gand remains valid until the next falling
edge of CAS. Data out will _transition to the high-
impedance state when both RAS and CAS or OE are
inactive.

Word writing (I/Oq - 1/O4¢), upper byte writing (I/Og -
I/04¢), and lower byte writing (I/O4 - 1/Og) are all possi-
ble using UWE and LWE. If either UWE or LWE goes low
during an early write cycle, all data outputs remain in
high impedance. UWE or LWE going low causes a byte
write cycle, while bringing both UWE and LWE low at
the sametime will result in a word write cycle. UWE and
LWE cannot be staggered within the same write cycle.

Refreshing may be accomplished by a CAS before RAS
cycle that internally generates the refresh address.
Refreshing may also be accomplished by RAS-only
refresh cycles or by normal read or write cycles on the
512 address combinations of A - Ag during an 8-ms
refresh period.

Features

0 262,144 by 16-bit organization

Single +5-volt power supply

Fast-page option with extended data output
Byte write control with UWE and TWE :
Persistent and nonpersistent write-per-bit option,
which provides /O masking for 16 1/0's

Block write option with write-per-bit control and
column mask function

O Flash write option with byte masking control

o Low power dissipation

ogooao

a

60210

CAS before RAS refreshing
TTL-compatible inputs and outputs
Low input capacitance

512 refresh cycles every 8 ms
40-pin plastic SOJ package

goooao

Pin Configurations

40-Pin Plastic SOJ

wPD481440
Vec O 1 40 |1 GND
voq1 2 39 {1 VO1g
voz [ 3 38 [ V015
voz 4 37 {1 V014
Vo4 O 5 36 [1 vO13
Vec 6 351 GND
vos O 7 34 [1 Vo142
vog O 8 33 [ vO1q
~vor s 321 vo1o
- ¥og O 10 31 [ VOg
NC O 1 30 |2 NG
WE [ 12 29 [ DSF
UWE [ 13 281 CAS
RAS [] 14 27 [0 OE
NC [] 15 263 Ag
Ap ] 16 251 A7
Ay 17 2417 Ag
Az []18 231 As
Az 19 22§11 As
Vec [ 20 21 [ GND
B83YL-9060A

Pin Identification

Name Function

Ao - Ag Address inputs

CAS Column address strobe
DSF Special function pin
/Oq - /04 - Data inputs and outputs .
IWE, UWE Byte write enables

CE Output enable

RAS Row address strobe
GND Ground

Vee +5-volt power supply
NC No connection
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Ordering Information

RAS Access R/W Cycle Time Fast-Page Cycle
Part Number Time (max) (max) (max) Package
UPDA481440LE-70 70 ns 130 ns 45 ns 40-pin plastic SOJ
LE-80 80 ns 150 ns 50 ns
Pin Functions Addressing

Ag - Ag (Address Inputs). These pins are multiplexed
as row and column address inputs. Each of 16 data bits
in the random access port corresponds to 262,144
storage cells, which means that 9-bit row addresses
and 9-bit column addresses are required to decode one
cell location. Row addresses are first used to select
one of the 512 possible rows for a read, write, or refresh
cycle.

/041 -1/04¢ (Common Data Inputs and Outputs).
Each of the 16 mask bits can be individually latched at
the falling edge of RAS in any write cycle and then
updated at the next falling edge of RAS. In aread cycle,
these pins serve as outputs for the selected storage
cells. In a write cycle, data _i[l_[?_)_l_]t on thes_e_pins is
latched by the falling edge of CAS, LWE, or UWE.

RAS (Row Address Strobe). This pin is functionally
equivalent to a chip enable signal in that whenever it is
activated, the 8192 storage cells of a selected row are
sensed simultaneously and the sense amplifiers re-
store all data. The 9 row address bits are latched by this
signal and must be stable on or before its falling edge.
CAS, LWE/ UWE, and DSF are simultaneously latched
to determine device operation.

CAS (Column Address Strobe). This pin serves as a
chip selection signal to activate the column decoder
and the input/output buffers. The 9 column address
bits are latched at the falling edge of CAS.

DSF (Special Function Control). At the leading edge
of RAS and CAS, the high or low level of DSF is latched
to initiate one of the operations shown in table 1.

LWE/UWE (Write-Per-Bit or Masked Write Control). At
the falling edge of RAS, the LWE/UWE and DSF inputs
must be low and CAS high to enable the write-per-bit
option.

Either LWE or UWE must be low to initiate the lower or
upper byte mask function. If both are low, then a word
masking operation is performed.

OE OE (Output Enable). At the RAS falling edge, CAS and
LWE/UWE high and OE low initiate a data transfer. OE
high initiates conventional read or write cycles and
ontrols the output buffer in the random access port.

The storage array is arranged in a 512-row by 512-
column by 16 I/O matrix whereby each of 16 databits in
the random access port corresponds to 262,144 stor-
age cells, and 18 address bits are required to decode
one cell location. Nine row address bits are set up on
pins Ag - Ag and latched onto the chip by RAS. Nine
column address bits then are set up on pins Ag - Ag and
latched onto the chip by CAS.

All addresses must be stable on or before the falling
edges of RAS and CAS. Whenever RAS is activated,
8192 cells on the selected row are sensed simulta-
neously, and the sense amplifiers automatically re-
store the data. CAS serves as a chip selection signal to
activate the column decoder and the input and output
buffers.

Random Access Port

An operation in the random access port begins with a
negative transition of RAS. Both RAS and CAS have
minimum pulse widths, as specified in the timing table,
which must be maintained for proper device operation
and data integrity. Once begun, a cycle must meet
all specifications, including minimum cycle time. To
reduce the number of pins, the following are muiti-
plexed: LWE, UWE, 1/O,, (n = 1 through 16).

Read Cycle. A read cycle is executed by activating
RAS, CAS, and OE and by maintaining LWE/UWE high
(inactive) while CAS is active. The 1/O,, pin remains in
high impedance until valid data appears at the output
at access time. Device access time tacc Wwill be the
longest of the following four calculated intervals:

s taac

« RAS to CAS delay (trcp) + tcac

« RAS to column address delay {trap) + taa

« RAS to OE delay + toga
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Access times from RAS (trac), from CAS (tcac), from
the column addresses (taa), and from OE (toga) are
device parameters. The RAS-to- CAS, RAS-to-column
address, and RAS-to-OE delays are system-dependent
timing parameters. Output becomes valid after the
accesstime has elapsed and it remains valid while both
CAS and OE are low. Either CAS or OF high returns the
output pins to high impedance. See explanation of
“Extended Data Output.”

Write Cycle. A write cycle is executed by bringing
LWE/UWE low during the RAS/CAS cycle. The falling
edge of CAS or LWE/UWE strobes the data on |/O, into
the on-chip data latch. To make use of the write-per-bit
option, LWE/UWE must be low as RAS falls. In this case,
write data bits can be specified by keeping 1/O, high,
with setup and hold times referenced to the negative
transition of RAS.

Write-per-Bit-Cycle. A write-per-bit-cycle uses an 1/O
masking function to allow the system designer the
flexibility of writing or not writing any combinations of
1/04 - 1/046. Two types of masking are possible: (1) new
mask or the non-persistent mask that requires the user
to provide the mask data each cycle and (2) old mask or
the persistent mask. With the persistent mask option,
an LMR or load mask register cycle is performed and
the mask data is used during write, block wnte ‘and
flash write cycles.

Early Write Cycle. An early write cycle is executed by
bringing LWE/UWE low before CAS falls. Data is
strobed by CAS, with setup and hold times referenced
to this signal, and the output remains in high imped-
ance for the entire cycle.

Read-Write/Read-Modify-Write Cycle. This cycle is ex-
ecuted by bringing LWE/UWE low with the RAS and
CAS signals low. I/O,, shows read data at access time.
Afterward, in preparation for the upcoming write cycle,
1/On, returns to high impedance when OE goes high. The
data to be written is strobed by LWE/UWE, with setup
and hold times referenced to this signal.

Late Write Cycle. This cycle shows the timing flexibility
of OE, which can be 1 be activated just after LWE/UWE falls,
even when LWE/UWE is brought low after CAS.

Refresh Cycle. A cycle at each of the 512 row ad-
dresses (Ag - Ag) Will refresh all storage cells. Any cycle
executed in the random access port (i.e., read, write,
refresh, color register set, flash write, or block write)
refreshes the 8192 bits selected by the RAS addresses
or by the on-chip address counter.

RAS-Only Refresh Cycle. A cycle having only RAS
active refreshes all cells in onerow of the storage array.
A high CAS is maintained while RAS is active to keep
1/0,, in high impedance. This method is preferred for
refreshing, especially when the host system consists of
multiple rows of random access devices. The data
outputs may be OR-tied with no bus contention when
RAS-only refresh cycles are executed.

CAS Before RAS Refresh Cycle (CBRN). This cycle
executes internal refreshing using the on-chip control
circuitry. Whenever CAS is low as RAS falls, this cir-
cuitry automatically refreshesthe row addresses spec-

‘ified by the internal counter. In this cycle, the circuit

operation based on CAS is maintained in a reset state.
When internal refreshing is complete, the address
counter automatically increments in preparation for
the next CAS before RAS cycle. This CBR cycle has no
effect on the mask mode.

CAS Before RAS Cycle (CBR). CBR has the same
function as CBRN except the write-per-bit mask mode
is changed to new mask mode.

Hidden Refresh Cycle. This cycle is executed after a
read cycle without disturbing the read data output.
Once valid, the data output is controlied by CAS CAS and
OE. After the read cycle, CAS isheld low while RAS goes
high for precharge. A RAS-only cycle is then executed
(except that CAS is held at a low level instead of a high
level) and the data output remains valid. Since hidden
refreshing is the same as CAS before RAS refreshing,
the data output remains valid during either operation.
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Glossary of Special Functions

Table 1 is a truth table for implementing the functions
described below.

‘Load Mask Register Cycle (LMR). In this cycle, data
on I/O, is written to a 16-bit write mask register, where
it is retained and used by subsequent masked write
and masked block write cycles.

Masked Write Cycle With New Mask (RWM new
mask). When the write-per-bit function is enabled as
shown below, mask data on the 1/0, pins is latched by
RAS and loaded directly into the write mask register. A
masked write cycle is then executed using CAS or
LWE/UWE to strobe the'1/O,, data into the on-chip data
latch.

Mask Register Data Action
1 Write
0 Do not write

Masked Write Cycle With Old Mask (RWM old mask).

This write-per-bit cycle, commonly referred to as a
persistent mask write cycle, uses the mask data previ-
ously set by the last load mask register cycle.

Table 1. ,aPD481440 Function Truth Table

Load Color Register Cycle (LCR). This cycle is exe-
cuted in the same fashion as a conventional read or
write cycle, with a read or write cycle available to the
color register under the control of LWE/UWE. In read
operation, color register data is read on the common
1/, pins. In write operation, common 1/O,, data can be
written into the color register. RAS-only refreshing is
internally performed on.the row selected by Aq - Ag.
This setup cycle precedes the first flash write or block
write cycle supplying the 16 write data bits.

Block Write Cycle (BW no mask). In a block write
cycle, A; and Ay are ignored. 1/O¢ - I/O4 are used to
select one or a combination of four column addresses
for writing in an early lower-byte write, late lower-byte
write, page early lower-byte write or page late lower-
byte write cycle. 1/Og - I/042 are used for column selec-
tion on the upper-byte write cycles.

Block write data is previously stored in the color
register using a set color register cycle. Column select
data is latched by the I/O,, pins at the falling edge of
CAS or IWE/UWE. Block write cycles are useful for
clearing windows and for accelerating polygon fill
operations. '

TAs

RAS (Notes 1,2)
Mnemonic Code CAS UWE IWE DSF DSF Avallable Function
RW H H H L L Read/write cycle
BW H H H L H Read/block write cycle
FW H L L H X Flash write cycle
Fw H L H H X Flash write cycle (upper byte)
FW ‘H H L: H X Flash write cycle (lower byte)
LCR " H H H H "H Color register set cycle
LMR H H H H L Load old mask register cycle
RWM H L L L L Read/masked write cycle
RWM : 'H L H L L Read/masked write cycle (upper byte)
RWM H H L L L Read/masked write cycle (lower byte)
BWM H L L L H Read/masked block write cycle
BWM H L H L H Read/masked block write cycle (upper byte)
BWM H H L L H Read/masked block write cycle (lower byte)
CBR L H H L X CBR refresh with reset to new mask
CBRN L H H H X CBR refresh with no reset
Notes:

(1) An operation is started by the falling edge of RAS. The level of
CAS, UWE/LWE, and DSF at this negative transition defines the
memory operation according to this table.

(2) The UWE and LWE pins have the OR function. That is if either
upper or lower write enable goes low, then depending on CAS
and D SF, a byte-controlled FW, RW, or BW will be performed. The
inactive write enable has no other function.

(3) X = Don't care.
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Block Write Cycle (BWM new mask). This cycle allows
for IfO4 - 1/04¢ masking during a block write cycle. The
masking function is identical to a standard masked
write cycle with new mask. The column mask data on
the I/O,, pins is latched by CAS. See table 2.

Block Write Cycle (BWM old mask). This cycle uses
the masked data previously set by the last LMR cycle to
write four consecutive columns. See table 2 for column
masking description.

Table 2. Block Write Addresses

Extended Data Output

The introduction of the extended data output feature
causes the output data to remain valid even after CAS
goes high. This is made possible by the addition of a
transparent latch to the data ampilifier circuit. Ex-
tended data output eliminates the topf parameter. The
resulting longer data valid time allows for the speedup
of the fast-page cycle time. Fast-page mode applica-
tions that try to run at minimum cycle times find that
timing skews and propagation delays make the data
valid time so narrow that reliable sampling is impossi-

Column Column Address ble. Extended dat:a output is intended to solve this
Byte Select A Ao Write problem and permit faster page-mode cycle times.
Lower 1104 1 1 Yes In this operation, data pins /Oy - 1/O4¢ remain in the
gﬁ‘?{ggi)m 0 ! _No low-impedance state and the valid data appears after
o5 1 1 0 Yes the device access time. Device access time, tpac (page-
o 1 0 No mode access time), is the longest of these intervals: taa,
o, 1 0 1 Yes tace: fcac:
0 [¢] 1 No
oy 1 0 0 Yes Recommended Operating Conditions
0 0 0 No Parameter Symbol Min Typ Max Unit
Upper /O 1 1 1 Yes - p
(/O46-/Oqa 0 9 1 No Input voltage, high VI 24 Veg+ 1.0 V
acr:rs)on’t VO 1 1 ° Yoo Input voltage, low ViL -1.0 0.8 v
[} 1 [ No Supply voltage Vee 45 50 55 Y
/O 1 [} 1 Yes Ambient temperature  Tp 0 70 °C
0 0 1 No
I/Og - 1 0 0 Yes Absolute Maximum Ratings
0 0 0 No Voltage on any pin relative to GND -1.0to +7.0V
. Operating temperature, Topp 0to +70°C
Flash Write Cycle (FW.) A flash write cycle can clear or Storags temperature, T o510 11250
set each of the sixteen 512-bit data sets on the selected —  STé
one of 512 possible rows according to data stored in  Short-irouit output current, los 50 mA
the previously set color register. Only the byte masking  Power dissipation, Pp 1.0W

function is provided. This cycle is useful in graphics
processing applications when the screen should be
cleared or set to some uniform value as quickly as
possible.

Fast-Page Mode With Extended Data Output. In oper-
ation, this mode is the same as standard fast-page
mode. A faster data rate is possible by keeping the
same row address while successive column addresses

are strobed onto the chip. Maintaining RAS low while

CAS cycles are executed causes data to be transferred
at afaster rate because row addresses are maintained
internally and do not have to be reapplied. During
fast-page mode, read, write, and read-modify-write
cycles may be executed. Additionally, the write-per-bit
control specified in the entry write cycle is maintained
throughout the succeeding fast-page write cycle.

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

Capacitance
Ta = 26°C; f = 1 MHz

Parameter Symbol Max Unit Pins Under Test
Input Cn 5 pF  Addresses
capacitance
Cp 7 pF. 'RF, UWE, LWE,
OE, DSF
Input/output Co 7 pF 1/Oq-1/Oqg

capacitance
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DC Characteristics

Ta = 0to +70°C; Vg = +5.0V *10%

Parameter Symbol Min Typ Max Unit Test Conditions -
Standby current lcc2 20 mA RAS = CAS = Vjy (min); lo = OmA

10 mA RAS=CAS = Vgc-02V;lo=0mA
Input leakage current T -10 10 HA VN = 0V to Vgg; all other pins not under test = OV
Output leakage current  lo(, -10 10 HA  Doyr disabled; Voyt = 0V to Vee ‘
Output voltage, low VoL 0.4 v lop = 21 mA
Output voltage, high Vou 24 V' loy = -25mA
AC Characteristics
Ta = 0to +70°C; Voc = +5.0V £10%

-70 -80

Parameter Symbol  Min Max Min Max Unit  Test Conditions
Operating current, average lect 170 155 mA RAS, CAS cycling; trc = tgc min (Notes 3, 4)
Operating current, RAS-only lcea 170 155 mA RAS cycling; CAS = V|y min; tge = tgc min
refresh cycle, average (Notes 3, 4)
Operating current, fast-page Icca 170 155 mA RAS < V); CAS cycling; tpe = tpc min
cycle, average (Notes 3,4)
Operating current, CAS before lecs 170 155 mA RAS cycling; CAS < V) max; tgc = tgc min
RAS refresh cycle, average (Notes 3, 4)
Operating current (register set Icce 170 155 ns RAS, CAS cycling; trc = tre min
mode) (Notes 3, 4)
Operating current (flash write lcc7 170 156 ns RAS cycling; tgc = trc min
mode) {Notes 3, 4)
Operating current (block write lccs 185 170 ns RAS, CAS cycling; tge = tgrc min
modse) (Notes 3, 4)
Operating current (fast page Icco 170 155 ns RAS < Vy; TAS cyceling; tpc = tpe min;
block write mode) (Notes 3, 4)
Access time from column tAA 35 40 ns (Notes 9, 15)
address . .
Access time from CAS tacp 40 45 ns . (Note 9)
precharge (rising edge} )
Column address setup time tasc ns
Row address setup time tasr 0 ns
Column address to UWE delay tawp 55 65 ns (Note 13)
time
Access time from CAS (falling teac 20 20 ns - (Notes 9, 14)
edge) : .
Column address hold time tcaH 15 15 ns
CAS pulse width tcas 20 10,000 20 10,000 ns
CAS hold time for CAS before tcHR 15 15 ns (Note 15)

RAS refreshing
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AC Characteristics (cont)

-70 -80
Parameter Symbol = Min Max Min Max Unit = Test Conditions
CAS to output in low-Z toLz 0 0 ns  (Note9)
Fast-page CAS precharge time tep 10 10 ns
CAS precharge time topn 10 10 ns
Fast-page CAS precharge to tepwD 60 70 ns (Note 13)
UWE delay time
CAS to RAS precharge time tcrp 10 10 ns (Note 10)
CAS hold time tesH 70 80 ns
CAS setup time for CAS before  tcsp 10 10 ns (Note 15)
RAS refresh cycle
CAS to UWE delay town 40 45 ns (Note 13)
Write command referenced to tCWL 15 20 ns
CAS lead time
Data-in hold time tpH 15 15 ns (Note 12)
Output hold time from CAS tpHe ns
Data-in setup time tps ns (Note 12)
DSF setup time from CAS tres ns
DSF hold timefrom CAS tFcH 12 15 ns
DSF hold time from RAS tFRH 10 12 ns
DSF setup time from RAS tFRs ns
Mask write hold time referenced  tycH ns
to CAS precharge
Mask write setup time tmcs 0 ns
Masked byte hold time tMRH 0 ns
referenced to RAS
Access time from OF toEA 20 20 ns (Notes 3, 4,7, 8)
OE data delay time toED 15 20 ns
OE command hold time toEH 0 0 ns
OE to RAS inactive setup time toes 0 ] ns
Output turnoff delay from OF toEz o 15 0 20 ns  (Note 10)
Output disable time from CAS torc 0 15 0 20 ns (Note 17)
high
Output disable time from RAS toFR ] 15 0 20 ns (Note 17)
high
OE to output in low-Z toLz [0} o} ns
Fast-page read or write cycle tec 35 40 ns
time
Fast-page read-modify-write tprwe 95 105 ns
cycle time
Access time from RAS tRAC 70 80 ns (Notes 9, 14, 15)
RAS to column address delay tRAD 15 35 15 40 ns (Note 15)
time
Row address hold time tRAH 10 10 ns
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AC Characteristics (cont)

-70 : -80
Parameter Symbol Min® Max. - Min Max. Unit  Test Conditions
Column address lead time tRAL 35. 40 ns
referenced to RAS (rising edge) ’
RAS pulse width tpas 70 10,000 80 10,000 ns
Fast-page RAS pulse width tRASP 70 125,000 80 125,000 ns
Random read or write cycle tpe 130 150 ns
time
RAS to CAS delay time treD 20 50 20 60 ns (Note14)
Read command hold time tRcH 0 0 ns  (Note 11)
referenced to CAS o
Read command setup time tacs 0 0 . ns
Refresh period tReF 8 8 ms ~ Addresses Ag-Ag
RAS hold time referenced to tRHCP 40 45 ns ‘
CAS precharge .
RAS precharge time tgp 50 60 ns
RAS precharge CAS hold time tRpC 5 ns
Read command hold time tRRH 0 0 ns
referenced to RAS
Access time from DSF tRsA 25 30 ns (Note 9)
RAS hold time tRsH 20 20 ns
Read-modify-write cycle time tawe 175 200 ns
RAS to UWE delay tRwD 90 105 ns  (Note 19)
Write command referenced to tRwL 20 25 ns
RAS lead time
Rise and fall transition time tr 3 50 3 50 ns (Note 8)
Write-per-bit hold time tweH 10 12 ns
Write-per-bit setup time twes 0 0 ns
Write command hold time tweH 15 15 ns
Write command setup time twes 0 0 ns (Note 13)
Output disable time from WE twez 0 15 0 20 ns  (Note 17)
low .
Write bit selection hold time twh 10 12 ns
Write command pulse width twp 15 15 ns (Note 16)
Write command pulse width twpz 15 15 ns (Note 18)
Write bit selection set-up time tws [ (] ns
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AC Characteristics (cont)

Notes:
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(12

Stresses greater than those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device,

All voltages are referenced to GND.

lect Ieea lecar o lees lecer leer, lecs: @nd lccg depend on
cycle rate

lcets locas lcce lccs, and lggg depend on output loading.
Specified values are obtained with outputs open.

Column Address can be changed once while RAS = V| and CAS
= Viy

An initial pause of 200 us is required after power-up followed by
any 8 RAS cycles before proper device operation is achieved.
Ac measurements assume tt = 5ns.

ViH (min) and V. (max) are reference levels for measuring the
timing of input signals. Transition times are measured between
Vi and V.

Measured with a load equivalent to TTL load and 100 pF.

torr (max) and togz (max) define the time at which the outputs
achieve the open circuit condition and are not referenced to
output voltage levels.

Either tgc or trry must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early
wirte cyles and to LWE/UWE leading edge in late write cycles and
in read-modify-write cycles.

(13)

(14)

(15)

(16)

(7

twes: trwp towbD: topwp, and tawp are restrictive operating
parameters. They are included in the data sheet as electrical
characteristics only. If twcs = twcs (min), the cycle is an early
write cycle and the data I/O pins will remain open-circuit (high
impedance) through the entire cycle. If tgyp = tgwp (Min), tcwp
= tewp (min), tawp = tawp (min), and tepwp = topwp (min),
the cycle is a read-modify-write cycle and the data out will
contain data read from the selected cell. If neither set of
conditions is satisfied, the condition of the data out (at access
time) is indeterminate.

Operation within the tgcp (max) limit insures tgac (max) can be
met. Delay time top (max) is specified as a reference point only.
lftggp is greater than the specified tgop (max) limit, then access
time is controlled by tcac.

Operation within the tgap (max) limit insures that tgac (Mmax)
can be met. Delay time tgap (max) is specified as a reference
point only. if tgap is longer than the specified tgap {max) limits,
then access time is controlled by taa.

twp is applicable for late write cycle or read-modify-write cycle.
In early write cycle, twc (min) should be satisfied.

twez torc, and topp define the time at which the outputs
achieve the open circuit condition and output control depen-
dence on OE becomes invalid. The effective time is “the earlier
of tywg z and the later of torc and toF g” in addition, to make twgz
effective, typz must be satisfied.
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Timing Waveforms

Read Cycle (With exended output)
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Timing Waveforms (cont)

Early-Write Cycle; Word and Word Block

tRAS } tRp——>
X b \
tRCD > tRSH
<— tcRp e toAs— > |<—tcnp—>
_ Y
CAS \
2
3 tRAD >/ tRAL: >

ot 7//@ ))LW&L co LTI

3
[l

towL
E—twes—> L—twcn—)

=TI B T i

e ///;; e XULL//IN N,

~<—twcs [€—tWCH—>

= ////// ///////////////////// // ////////////////////////////////
. 7/ jﬁI‘V/////////)g el
%t T /ﬁg Bkt o 1«/////////////////////////

73 H orL (nputy; Invatid data (output)

83FM-8480B

11



uPD481440

Timing Waveforms (cont)

Early-Write Cycle; Upper-Byte and Upper-Byte Block
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Timing Waveforms (cont)
Late-Write Cycle; Word and Word Block
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Timing Waveforms (cont)

Late-Write Cycle; Upper-Byte and Upper-Byte Block
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Timing Waveforms (cont)

Read-Modify-Write Cycle; Word and Word Block
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<tcaH

M‘M?//Dﬁf Q@f o 1«////////////////// Y

—towL—>|

—///DJ?&M NV '/////////////

tawL
tRwD <—towL—>|

DCES T\ VI

PR B—
S

mfﬁ%lé% KT

torz
le—toL 7 toEz
Iz Dout
tweH| |twes S t

FE’ FCH
/. S V), s Y

[//] H orL (input); Invalid data (output)
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uPD481440 N E C

Read-Modify-Write Cycle; Upper-Byte and Upper-Byte Block

Ras S‘ JZ \__

tRCD tRSH >
<— tchp tcas <tcRP—|
. 4
tAs \ /
X Z
tAsC

% =X = X

- (——w—
(—‘CW'—N

S, N ////////////////

t —t,
twes| | tweH | AWD MCH

2=
| Lo’
E—’
@
\%"I
I

<> «—> tMmcs <—~tMRH—>
Y \ 4 X
LWE/ WPB
x  Enable 4
< tAA:
€—toEA—>

Y, //|/// :

tcac > toED

l///////////////////////z

e—toLz—> [€—>— toEZ

'

Dout
-
taa
LLARBL tcAC <-1OED
/ WPB

Select
VOg- <
VO1¢

by

l‘/////////////////

i

|<——40|_z——>|

torz | torz
tFRS | [tFRK tFCH

W/)ﬁ sk itsons ///////////////////////////////////

N
: H orL {input); Invalld data (output)
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N E C uPD481440

Timing Waveforms (cont)

Fast-Page, Early-Write Cycle; Word and Word Block

. \ tRASP \
RAS

K 7 \_

'r tpe tpc tRSH—> trp
tchp l<— tRCD tcAs —> top —>{ [e—tcas—> tcp —>| f<—tcas tcrP
_ Y ‘SEEE
CAS \\ N\ \ /
L 4 \ 3 \

tRAH = ’(— tRAL i
tasr tasc < tcaH| tasc tcaH tasc ’CITH
\
Ag-Ag Row Column 1 / / / /)g Column 2 / / A Column n E(/// / / / /
N \. N 7

| !|CWL Il towL —> <|—|tCWL—>
‘HI tRwL
twes (<> twes > & twes > i«
tweH > twp > l twp—>] < twp—>
< tywpg > < tweH > < tweH —>

UWE% WPB Enable z;;;;;>> l;;;;;>>
N 2 N 7 N

tRWL
twes <> twos—>| |« twes > <I—
twBH —> < twp <—|-— twp—> <——!— twp—>
< twes > < tyyeH > <= tweH —> < tweH >

EWE%(WPBEMUQ %;;;;;& 7/;;;;;>>( 7[;;;;;;;;;/

=L

tws twH
<—>f sle> [<>{ton tps > tbH  tpsle toH
V01 -01g fNPBst TR £ Write Data/ ) [ Wit Data/
Input Column Select 4 Column Select Column Select 4 /
tFRS tros > l<~

T N

[Z] H or L (input); Invalid data (output)

83YL-8474B
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Timing Waveforms (cont)

Fast-Page, Early-Write Cycle; Upper-Byte and Upper-Byte Block

- tRASP >| tRP

e N 7 N

trc trc tR
‘tjl:—> r——tgcp tcas —> top—> l«—tcas—>] top —>| le—tcas tcRp
Y )
S i JZI ]| { /
tRAD
SH t >
tasn tasc tcaH| tasc tcaH tasc tcAH

r l(_, tpg l«—> tH DS >
S 0 = I

Y e e

m H or L (input); Invalid data (output)

83YL-8A76B
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N E C pPDA481440

Timing Waveforms (cont)

Fast-Page, Late-Write Cycle; Word and Word Block

tRasp tRp
"
RAS \
\ 7
f trc tpc T tRSH
l ep | CP
tCRP «—tRCD | tcas > < tcas tcas—> tCRP
\ 4
N ¥, JZ XQ Z
l< tRAD > f(—tCAH l<-tcaH —> ’(—‘CAH
toSH > < tRaL

tAsn|<—> tasc->| |« tasc > <|—! fAS? —>( jLV
o [ M ///////Dﬂ?gmzi(////////ﬁ!fﬂ:m A,

|
tRAH —>| 'nrs ‘RCS e tReS tRwL
twes tweH towL —> towL = towL > <
4 ( —
UWE Qﬂ WPB Enable yF !F F
K
twp | <] ol
|<-> tRcs | trcs < I trecs e ' > tRwL
twes EWB|H towL -—I) l(— tewL T l(— towL —I> ;(7
TWE / /Y| WPB Enable } ’F f ’F

=TT N

tws tw toeo—>‘ ‘tDH topp—>] |4 <2
roriors /[Rrrosens /////// ) Y= %////// R iK//////

%[J e L e L R e
jﬁ)ﬁ””ﬁ%////z)ﬂ:wM//////)i“”é:w":SV//////////////

H or L (Input); Invalid data (output)

83Y1.-84768
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Timing Waveforms {(cont)

Fast-Page, Late-Write Cycle; Upper-Byte and Upper-Byte Block

< tRASP > tRP
_ y
AAS SF ]
i tpc o te——— tRSH
torp le«— troD —>|<«—toag——>| | toas—>| < teas | tcRP

c
TS_/LG ! , I R/
<—RAD_-:| :s|<— CAH k—CAH —z—l«— CA:-;AL .

o) I@KEMETJ!V///////';&L@M//////: =

S -l
I
mn|
y,
R |<~ thes I tncs| l '
RAH —> j<—>tncs RCS | RS e { tRwi
twes (<> tWBlH ’ towL—> towL > |<— towL > I(—
4 \ y |
WPB Enable N f N/
‘ K 7 7
tmcH
»

'<-> tRcs twp twp twp
t |<— tmMes —>! < tmcs

iwe / /X WPB Enable §< f
X
: tMCH = N
|

] tOEH > ‘e *oent—'ﬁH |<— toEH > |<—
ﬂ////////////‘:o/i/j' 1 ’(ZLZZZZJ WZ% N

l/’]J%M///

T_

v [N T T

1 |
H JIOED‘—:IS _)1 I(I;ti) toep—>| l(—t—H> !'oeo—;ols '(—leﬂi»
) v s KR //////ﬁ s K/
trcs > l(— trcH trcs <—>| l(——» tFCH trcs I<——> tFCH
tFRH

| 77)16 %ﬁﬂ”&w%///// ST .S58

m Hor L (input); Invalld data (output)

twg >

g

B83YL-84778

20



NEC

pPD481440

Timing Waveforms (cont)

Fast-Page, Read-Modify-Write Cycle (With exended output); Upper-Byte and Upper-Byte Block

(Sheet 1 of 2)

m H or L {input); Invalid data (output)

< tRASP &> tRP
RAS \ /
AAS
N 7
' tPRWC < tRSH >
| tep_| [ Lter
tcrp <—tRCD tcas > tcas tcas <——>|tcRP
__ Y g s
cAS Q / /_/
W | e 2
tRAD
<———)’ > *(——tCAH tCAH —> r<—tcm-|
tcsH ‘| ] tRAL >
‘ASH*<—> tasc—>| |<- tAsc tAsc > <(—
{ —\
rae /) ron X oo ///////// /////////)i % 5<///////////// 1
" A
tRaAH ——> ‘ towr—>| I towL—>| towL—>
i tllawo | :cpwo W tcpwp
twaH > [<>tRcs <> tRCS tRCs < tRvL >
twes <—towd —> ’ «—towp—>
4 \ ) \ T
e wPB
E Enable S‘ ),Z \ \L_{-
!
< tawp > tawp —>| [ <——tawD > 1
twp | twp | twp
| <~ tMCs | < tmcs <> tMRH
tmcH tMeH —>| '(— tMcH —> '<— tMeH >
I [l | 1 |
Y/ \/ K

The waveforms above are repeated on sheet 2 but without the timing parameters.

83YL-8478B1
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NEC

~ Timing Waveforms (cont)

Fast-Page, Read-Modify-Write Cycle (With exended output); Upper-Byte and Upper-Byte Block

—

(Sheet 2 of 2)
/X - >@ﬁ:‘m‘%///////// T I T Y
oE//X e NI/ N/ N/
I | 1 \l‘r
6 v Y \
(TM;:I toEA i toEA étA:—‘:‘ toea
| T
TS o [ < joez I [ o=
<—tntAd<;c 0 <> toED OED <—t~é:é;;: <—>1 OED
\| ;| |
V04 -VOg e :?L;ZI_T,I) (i
Ji N
|tM_) toEz
T
- 1T TR
e L R -

X

tFCH

tFRH tigr

Write Data/
Column Select fes

@;—C IE @2‘” %2222222

Write Data/

tFCH
S Column Select

FRS
DSF

Select

S

Block Write
Select

Write Data/
Column Select 5
/ // / / Blook Wit
Select

m H or L (Input); Invalid data (output)

YL-8478B2
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N E C pPD481440

Timing Waveforms (cont)

Fast-Page, Read Cycle (With extended outpuft); Word

\ tRASP Y \

RAS
&( 72 \____
|l, tpe l<—tRSH < tRP
tcrRP <— tRcp ——><tcas <—tcp—>| <—tcAs <—tcas tcrp
_— Y — a— T
CAS \\_ \ N /
tosH |
tRAH >
tASR tAsc—>| < tAscr ltcan |tasc | tcan
N 1 e W i«//////oc
l< tRAD > tRRH
tRcs ! > > tRCH
4 Y
!wplz <>
"wsz—l> e
torc |
torR >
trcs | <—>( tnclzn
. 4
e/ /1/1/11/1]
|
twplz
‘l Ez—|> e
tRac | tA‘A——-> | 'fAA torc |
I*"AA~—> tace- tacp | torR
toEA {'RRH

=111 Y
o —sionc < toro] orr

torz - tpHC > |<- tpHC —> toez
4 4 s \

V04 -VO1g Data Out 1 I Data Out 2 DataOutn —
N e 7

m T

m H or L (input); Invalld data (output)

83YL-84798
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NEC

Timing Waveforms (cont)

Load Old Mask Register Cycle (Farly-write)

M-Ae% }RAH}V//////////// . :/i{//////////// WK
7 - tWBH’K////A: . *W://///////////// T
—Z[/ ‘WBH’“////A: - «wc“t/////////////// I

S

—>

| 777

YL _

g

Mw_@;;LW////////////////////////

DSF wc

H orL (input); Invalid data (output)

S

T
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N E C puPD481440

Timing Waveforms (cont)

Load Old Mask Register Cycle (Read with extended output)

tRC
HAS > ’Hr’
RAS
N\ / N
< tCSH >
< tRCD tASH >
<— {cRp [€———————1cAg— > <—tcRP
. X A
= AN /]
Z
€<—tRAH

m-mg/zpj )

L—’ — <— tRCH
WBH
twes <> |« '«tncs—) tRRH

4 N
UWE
tWEZ
[<tRRH
—> <— tRCH

twes | | wBH
<> le '<—tncs—>
/ A X
twEZ
l—tOES—>
l<—toEA—> < tOFR——>

_ 2 X

oF \ / N
X

tcac > l<—‘or=c-—>

1,
Ol

A
g

V01-YO1g Open
Output

L]

s N
Data-Out —
X 7
tFRS tFRH tFRS tFRH

s U i,

/7] H orL (input); Invalid data (output)

83FM-8484B
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puPD481440

Timing Waveforms (cont)

Load Old Mask Register Cycle (Upper-byte, early-write)
_ | RAS Z‘ tRp \_
F_/L — N - ’/ /|
s 7//{)} o 1«//////////// Y |/ 1K
UW‘EYZ/Z ‘ :V//%q T, £/|////////A

v gl

S,

S

Data-l

vt 7///{.,/3 |/|/{{H//////////)£ —

ot/ /

HorL (input); invalid data (output)

R

- qu//////////////////////////

T,
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pPDA481440

Timing Waveforms (cont)

Load Old Mask Register Cycle (Late-write)

RAS

3

&(

tCsH

Ny

NN

tcas ‘<—tcnp—>

S
Ag-Ag

?PW/////////// Y

S | | tweH

D

<

-

towL

=77

twes

N,

s

o
4

tRWL
towL—>]

m%‘

UL

Wi

vl

€

=/,

//////////L

|
V01-VO1g /

tFRS tFRH

DSF wl

DouT=open

[//] HorL gnput); Invalid data (output)

N

N

— I

Y,

B3FM-8467B
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Timing Waveforms (cont)

Load Old Mask Register Cycle (Upper-byte, late-write)

tRC

— A
RAS

N y \_

tCsH
tRSH

<— tcRP tcas <-tCRP—>|
o 4
s \ L/

X

ron ////Ojr o ;L@/////////// Y S

Rt
L'was twm.: htmcs{ M *{ moH
S UL
o 777777170 %/// I
oo ——— \mmm

i NUUIEN THI

HorL (input); Invalid data (output)
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N E C pPDA481440

Timing Waveforms (cont)

Color Register Set Cycle (Read with extended output)

tRC >
tRAS tRp
AAS &( 7] \_
tCsH
tRcD > tRSH >
<— tcrp tcAsS <-tcRP—>
o A 4
CAS
;L L\ L/
<—tpAH—>
S SR )
tASR—> |« —> <= 1RCH
tweH
twss > If—tncs» <tRAH
4 ' -
m/éy %Zééééf%
twEz
<tRRH |
t t
WBS WBH ‘<—!RCS“’) —> T(- tRCH
7 4 N
twez
[ €—tOES—>|
<—toEA—> toFR——>
o s A
OE
| N / \
tcac l(—tOFC—>
< tRac [e—toEz—>
< cLz
torz
4 \
V01-/O1g Open Z@Zt Data-Out 72—
tFRS tFRH tFcs tFCH

S/ S

[/7] H or L (inputy; invalld data (output)

83FM-8480B
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Timing Waveforms (cont)

Color Register Set Cycle (Early-write)

tRC
tRAS [ tRp >
RAS
N ! \__
tCSH >
< tRCD < tRSH
<— tcrp 1CAS > {(—tcnp»
— !
s \ v
K Z
[<—tpAH—>

my///)j S

<

[ e——tywog—> <<tweoH>
twes | | tweH

XL i

1
VVVVV

||
A
S ////////////»f ﬁﬂmtm%«//////////////////////////
o 1/

[//] HorL (input); invalid data (output)
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pPDA48144

0

Timing Waveforms (cont)

Color Register Set Cycle (Upper-byte, early-write)

/] HorL

N 3
RAS

X(

tRAS

tCSH

CAS

_

N

t
FUAS

<—tcRp—>|

1%

/L

S | | weH

<twcH

P

oo ////Off
tasR—>| |«
tws
7

=7
twa

U

;LQ//////////// T |/ IR

:///////////////

|¢tmcs

>

/{////////A

tMCH

LWE

7

N

N,

= LT LT

S

—>

Data

?W//////////////////////////

e TN

tres | | tron
T

DSF ML

(input); Invalid data (output)

T

FM-84918
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NEC

Timing Waveforms (cont)

Color Register Set Cycle (Late-write)

«—tRAH—>]

tRas l<—tpp—>
AAS S( ]_7‘ \_
tCSH—
— ‘(—tcnp»
. N /7

;‘\o—Aa 7/ % Row
tASR—>
twa
4

Y S

towL

=77 | T M
=77 | U YT

tFRS tFRH

=1/ ///////////L

L tpg———>]
|
VO1-VO1g 2 Da

tFes tFCH

S

‘))LW////////////A

H orL (input);

DouT =open

our 7/

Invalid data (output)

S

[

83FM-8492B
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pPDA481440
Timing Waveforms (cont)
Color Register Set Cycle (Upper-byte, late-write)
ms N " :2 (—WH\_
w N
D= I
twes | | twer_ l DT
~7 || NI LTI,
MBS, | | veH [<wos> «wm*l(_ e
S ST,
T — }////// I
T S
T O NI

33
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Timing Waveforms (cont)

Flash-Write Cycle

< tRC >
tRAS | | tap
J— 3
RAS
N ?L A

€——tCHR—>

W_;L _ N,
e 7///ifr - »)LV/////////////////////////////////////////0(

twes | | twBH

=\ T,

e /N ’ ST,
S
i/ /////////////////////////////////////////////////////////

o /// ‘ ’K///////////////////////////////////////////////////

I rL (input); Invalld data (output)
Doyt =open

B3FM-8494B
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Timing Waveforms (cont)

Flash-Write Cycle (Upper-byte, flash-write)

< tRC
< tRAS | |«—tpp—>
- Y
RAS \
gc

€—tcHR—>

w_} — N
roe 7//{)} o }V//////////////////////////////////////////K

twes | | tweH

L/ T
e /) K
Y
wowses /T LT
v LT

UL

Invalid
r-byte color registe ta not written even
LWE go active la in the cycle.

g

(2]

m
@
I

data

5%

Horl (input);

<

'“";_
if CAS and
BOFM-84968
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Timing Waveforms (cont)

Hidden Refresh Cycle (With exended output)

V]

T
- _/L *\\X: lr——
2{ o TN

gt Yy
=TI w —
=TT ; ‘ Af/z/;//z Y11

RS tFRH

tF

<oz
toz
4

Data-Out

—

,//////////////////////////////////////////////////4

H or L (nput); Invalid data (output)

B83FM-84988
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N E C pPD481440

Timing Waveforms (cont)

- ]z”_“ﬂ\_
<TIF [ L
WE - N
| &
i I
- (i(///{((ﬁ/?{ e T
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Fast Static RAMs (64K)

NEC

Section 19

Fast Static RAMs (64K)

uPD Org Features

4361B 64K x 1 12-ns 192

4362B 16Kx4  12-ns 19b

4363B 16K x 4 12-ns; Output enable 19c

4368 8Kx 8 15-ns; Output enable, 19d
two chip enables

4369 8Kx 9 15-ns; Output enable, 19%e

two chip enables




NEC

NEC Electronics Inc.

uPD4361B
65,536 x 1-bit
Static CMOS RAM

Description

The uPD4361B is a 65,536-word by 1-bit static RAM
fabricated with advanced silicon-gate technology.
CMOS peripheral circuits and N-channel memory cells
with polysilicon resistors make the uPD4361B a high-
speed device that requires very low power and no clock
or refreshing.

The device is packaged in a 22-pin plastic DIP and
24-pin plastic SOJ and has two types of access times,
address and chip select.

Features

0 65, 536 x 1-bit organization

O Single + 5-volt power supply

O Fully static operation—no clock or refreshing

0 TTL-compatible inputs and outputs

0 Separated data input and output

0O Three-state outputs

0 Standard 22-pin plastic DIP and 24-pin plastic SOJ

Ordering Information

Part Number Access Time (max) Package

uPD4361BCR-12 12 ns 22-pin plastic DIP
CR-15 15ns
CR-20 20 ns

uPD4361BLA-12 12ns 24-pin plastic SOJ
LA-15 15ns
LA-20 20 ns

Pin Configurations

22-Pin Plastic DIP
Vee
A1s
Atq
A13
A2
A1q
A1o
Ag
Ag
Din
cs
831H-6249A
24-Pin Plastic SOJ
Aord 24 [ Veo
A1z 23 [ A1s
As[]3 22 [T A4
Az[]4 21 [1A43
As}5 o 20[Aq2
AsCe g 19[INC
Ned7 o 18HAN
Ag]s 3 97 0Aq0
A70o 16 [0 Ag
Dout {10 15 [0 Ag
WE O 11 14 DN
GND [ 12 13[1Cs
83R0-7540A
Pin Identification
Symbol Function
Ag - A1s Address inputs
Din Data input
Dout Data output
cs Chip select
WE Write enable
GND Ground
Vee -+ 5-volt power supply




pPD4361B

NEC

Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Voo -05to +7.0V Parameter Symbol Min Typ Max Unit
Input voltage output voltage, Viy (Note 1) ~05toVgg + 05V Supply voltage Vee 45 5.0 5.5 v
Operating temperature, Topg 0 to +70°C Input voltage, high Vi 2.2 Vec+03 V
Storage temperature, TsTg -55t0 +125°C Input voltage, low Vi -05 08 v
Power dissipation, Pp 1.0W Operating temperature Ta 0 70 °C
Exposure to Absolute Maximum Ratings for extended periods may Notes:
affect device reliability; exceeding the ratings could cause perma- - - .
nent damage. The device should be operated within the limits (1) Vi = -8.0V minimum for 10 ns maximum pulse.
specified under DC and AC Characteristics. .
N Capacitance
’ » ) Ta = 26°C; f = 1 MHz; V\ and Voyt = 0V (Note 1)
(1) ViN = -3.0V minimum for 10 ns maximum puise. Parameter Symbol Min Typ Max Unit
Truth Table Input capacitance CiN 6 pF
Function cs WE Input/Output lcc Output capacitance  Cpout 8 pF
Not selected H X High-Z Standby Notes:
Read L H Dout Active {1) This parameter is sampled and not 100% tested.
Write L L High-Z Active
Block Diagram
Ao
A1 —
Memory Cell
Az —] Address | 8/ Row Array
Aqp ——{ Buffer 7 Decoder 256 Rows
A x 256 Columns
18 —
A1q —
As —
I I
Sense Switch
Input Output
Din —-—-D—- Data Column Data r——D—' Dout
Control Decoder Control
] ]
Address Buffer
A4 As Ag A7 Ag Ag Aqg A1y
1D
w—1 1)
83IH-62518




NEC

puPDA4361B

DC Characteristics

Ta = Oto +70°C; Vg = +5.0V £10%

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current Iy -2 2 HA VIN=0VtoVge
Output leakage current ho -2 2 uA Vour = 0VtoVge CS = Viy
Standby supply current lsg 20 mA CS=Vpy

lsp1 2 mA CS = Vge-02V;Vy < 02Vorz Vgg-02V
Output voltage, low VoL 0.4 v lop. = 80mA
Output voltage, high Vou 2.4 v loy = -4.0mA
AC Characteristics
Ta = 0to +70°C; Vge = +5.0V £10%

pPD4361B-12 uPDA4361B-15 nPD4361B-20

Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions
Read Operation
Operating supply current lcc 130 120 110 mA TS = V;lpoyr = OmA
Read cycle time tpe 12 15 20 ns (Note 2)
Address access time tan 12 15 20 ns
Chip select access time tacs 12 15 20 ns
Output hold from address change  toy 2 3 3 ns
Chip select to output in low-Z t1z 2 3 3 ns (Note 3)
Chip deselect to output in high-Z thz 0 7 ] 7 0 8 ns (Note 4)
Chip select to power-up time tpu 0 0 0 ns
Chip deselect to power-down time  tpp 0 7 0 8 0 15 ns
Write Operation
Write cycle time twe 12 15 20 ns (Note 2)
Chip select to end of write tow 11 13 15 ns
Address valid to end of write taw 11 13 15 ns
Address setup time tas 0 0 o ns
Write pulse width twp 10 12 14 ns
Write recovery time twn 0 0 0 ns
Data valid to end of write tow 7 7 8 ns
Data hold time tpH 0 o} 0 ns
Write enable to output in high-Z twz 0 7 0 7 ] 8 ns (Note 4)
Output active from end of write tow 0 0 0 ns (Note 3)

Notes:

(1) Input pulse levels = GND to 3.0 V; input pulse rise and fall times
= & ns; timing reference levels = 1.5V, see figures 1 and 2 for

output load.

@ Allread cycle timings are referenced from the last valid address to

the first transitioning address.

(8) Transition is measured at £200 mV from steady-state voltage

with the loading shown in figure 2.

(4) Transition is measured atVg| + 200 mV and Vo — 200 mV with

the loading shown in figure 2.



pPDA4361B N E C

Figure 1. Output Load

Dout _I_
® 2550

*Including Scope and Jig
831H-5773B

Figure 2. Output Load for tyz, t 7, twz, and tow

5V
4800
Dout
| 1
32550 { 5pF*
*Including Scope and Jig -

83IH-5774B
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puPDA4361B

Timing Waveforms

Address Access Cycle
tRc
Address >< Address Valid )(
7Y —> ———10H
l€«—————1tOH
Dout Previous Data Valid Data Valid
Notes:
[1] WE is held high for a read cycle.
{2] The device is continually selected, where CsS= VL
834H-57758
Chip Select Access Cycle
tRe >
G i\ 7
t
tACS of [ €—10H —>]
tLz tHz
High Impedance High
D Data Valid .
out ><>00 Impedance
la—tpy !‘ tPD |
vce

Supply

Current
Notes:
{1] WE is held high for a read cycle.
{2} Address is valid prior to or coincident with the low transition of CS.

831H-6252B
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Timing Waveforms (cont)

WE-Controlled Write Cycle

Y 1@

= T T
. ™ o
//////////////////////////@E j«////////////////
T —m

1
[

Y N

1] CS or WE must be high during address transition.
]

E
2] It CS and WE go high simultaneously, the outputs remain In high impedance.
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Timing Waveforms (cont)

CS-Controlled Write Cycle

twe
Address )( %
tAW —>»<—tWR

le

—
= .y Y,

tDW———>
Din Data-in Valid

I(——————xwz———>

L7
e

High impedance

Dout Data Undefined
INNNNNN

Notes:
[1] TS or WE must be high during address transition.

831H-62628
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WC uPD4362B
16,384 x 4-Bit

NEC Electronics Inc. Static CMOS RAM

Description Pin Configuration
The uPD4362B is a 16,384-word by 4-bit static RAM  2a0_pin plastic DIP

fabricated with advanced silicon-gate technology. A
unique design using CMOS peripheral circuits and rwd Y zh Voo
N-channel memory cells with polysilicon resistors A g2 21 Asg
makes the uPD4362B a high-speed device that requires Ay O3 207 Aqp
very low power and no clock or refreshing. Azla 0 190 Agy
o
The uPD4362B is packaged in a standard 22-pin plastic :; E 2 § :‘; g :;"
DIP and 24-pin plastic SOJ. rsd7 & 16f o,
Ay Os 153 VO3
Features Ag o 141 vo,
0 Single + 5-volt power supply cs Qo 13p 1Oy
X ., . GND [ 11 121 we
O Fully static operation—no clock or refreshing .
O TTL-compatible inputs and outputs
0 Common I/O capability - .
O Standard 300-mil, 22-pin plastic DIP and 24-pin 24-Pin Plastic SOJ
lastic SOJ packagin
P P ging Ag O 241 Voo
- Ay 02 23] Aq3
Ordering Information A 0o 23 App
Part Number Access Time (max) Package Ag 4 2113 Aqq
uPD4362BCR-12 12ns 22-pin plastic DIP As5 g 20004y
CR15 15 AsQE 3 1P A
ns a7 & wpwe
CR-20 20ns A, s 170 vo,
P . Ag O9 16 1O
D4362BLA- - 28 3
uP 2BLA-12 12ns 24-pin plastic SOJ & d1o 15| vo,
LA15 15ns Ne O 11 14§73 vo,
LA-20 20ns . GND [ 12 1313 WE
83RD-7542A
Pin ldentification
Symbol Function
Ag- A3 Address inputs
1/O4 - /Oy Data inputs and outputs
[« Chip select
WE Write enable
GND ' Ground
Vee +5-volt power supply

NC No connection

60139




uPDA4362B

NEC

Absolute Maximum Ratings Capacitance
Supply voltage, Vg g —05to+70V A= 25°Cif=1MHz (Note 1); Viy and Vpour = OV
Input and output voltages, V)y (Note 1) -05toVgg + 05 V Parameter Symbol Min Tvp Max Unit
Operating temperature, Topg 0 to +70°C Input capacitance O PF
Storage temperature, TsTa T _B5to+12sc  Outputcapacitance  Cpour PF
Power dissipation, Pp 10W Notes:
Exposure to Absolute Maximum Ratings for extended periods may (1) This parameter is sampled and not 100% tested.
affect device reliability; exceeding the ratings could cause perma- " aat
nent damage. The device should be operated within the limits Recommended Operatmg Conditions
specified under DC and AC Characteristics. Parameter Symbol Min Typ Max Unit
Notes: Supply voltage Vee 45 5.0 55 v
(1) Viy = -3.0V for 10 ns pulse. Input voltage, high ViH 2.2 Vee+ 03 V
Input voltage, low ViL -0.5 0.8 v
Truth Table Operating temperature Ty 0 70 °oC
Function CE WE Input/Output Ice Notes:
Not selected H X High-Z Standby (1) ViL= -3.0V for 10 ns pulse.
Read L H Dout Active
Write L L Dy Active
Notes:
(1) X = don't care.
Block Diagram
Ag —]
Ao —
A1y ——
Ao —— Address 8/ Row Memory Cell Array
J— 256 Rows
A3 Buffer 7 Decoder 64 x 4 Columns
Ag —
Ay —
A2
VO, LT Sense/Switch
7
V02 Input
Y3 S Column Decoder
V04
—
Output
Data
Control
Frd Address
cs Buffer
—_— Ag A4 Ag Ag A7 A
e TT— 2 As A5 Ao A7 Ag
831H-6254B
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uPDA4362B
DC Characteristics
Ta = 0to +70°C; Vgg = +5.0V =10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current I -2 HA ViN= 0V toVgci Voo = max
Output leakage current o -2 HA Vour = 0V toVee; CS = Viy; Voo = max
Standby supply current Isg mA CS =V

IsBq mA CS 2 Vgg-0.2V;Vyy < 02Vor2 Vge-02V
Output voltage, low VoL 0.4 v loL = 8.0 mA
Output voltage, high Von 24 v loy = -4.0mA

AC Characteristics
Ta = 0to +70°C;Vgg = +5.0V =10%

#PD4362B-12

uPD4362B-15  pPD4362B-20

Parameter Symbol  Min Max Min Max Min Max Unit Test Conditions
Read Operation

Operating supply current lcc 130 120 110 mA TS = Vj;lpour = OmA
Read cycle time tre 12 15 20 ns (Note 2)
Address access time tAA 12 15 20 ns

Chip selection access time tacs 12 15 20 ns

Output hold from address change toH 2 3 3 ns

Chip selection to output to low-Z t 7 2 3 3 ns (Note 3)
Chip deselection to output to high-Z thz [ 7 0 7 [¢] 8 ns (Note 4)
Chip selection to power-up time tpy 0 0 ] ns

Chip deselection to power-down time  tpp 0 7 0 15 0 20 ns

Write Operation

Write cycle time twe 12 15 20 ns  (Note 2)
Chip selection to end of write tow 11 13 15 ns

Address valid to end of write taw 11 13 15 ns

Address setup time tas 0 0 [] ns

Write pulse width twp 10 12 14 ns

Write recovery time twr 0 ] 0 ns

Data valid to end of write tow 7 7 8 ns

Data hold time tpH 0 0 0 ns

Write enable to output in high-Z twz 0 7 (] 7 0 8 ns (Note 4)
Output active from end of write tow 0 0 0 ns (Note 3)
Notes:

(1) Input pulse levels = GND to 3.0 V; input pulse rise and fall times
= & ns; timing reference levels = 1.5 V; see figures 1 and 2 for
output load,

() Allread cycle timings are referenced from the last valid address to
the first transitioning address.

(3) Transition is measured at £200 mV from steady-state voltage

with the loading shown in figure 2.

(4) Transition is measured atVg + 200 mV and Vop —200 mV with

the loading shown in figure 2.



uPD4362B

Figure 1. Output Load

Dout

“Including Scope and Jig

83IH-4832A

Figure 2. Output Load for tyz, #; 7, twz, and tow

*Including Scope and Jig

83IH-4831A




NE C uPDA4362B
Timing Waveforms
Address Access Cycle
< tRc
Address )( " Address Valid )(
tAA j«—10oH
e——————tOH
Dout Previous Data Valid Data Valid
Notes:
[1] WE is heid high for a read cycle.
{2] The device Is continually selected, where Cs= Vi
83IH-57758
Chip Select Access Cycle
tRe >
& X i
tACS =J oH
Lz > |€e———1Hz >
High Impedance High
D Data Valid ( AL
out ><>00 Impedance
1Py l———tPD
vce
Supply
Current
Notes:

[1] WE is held high for a read cycle.

{2] Address is valid prior to or coincident with the low transition of cs.

83IH-62528
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NEC

Timing Waveforms (cont)

WE-Controlled Write Cycle

Address ><

A

[Noteﬂ\ -QK
tAs

-

WE

\

™

A

z[////i{//////////////

TWP —rem——————» t

](

//////////////////////////{_/)E —— }////////////////
vour ’/////////////P%%S‘i"§°§"§c€///////////7/AJ =

{1] CS or WE must be high during address transition.

83IH-6268B




NEC
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Timing Waveforms (cont)

CS-Controlled Write Cycle

A

>/
3 'wn%

- tAS >
c_s {;

'

™ AW

>l

2,

tp
ta-in Valid

I-(—-tw |

High Impedance

o (NI e /1,

[1] CS or WE must be high during address transition
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NEC Electronics Inc.

pPD4363B
16,384 x 4-Bit
Static CMOS RAM

Description

The uPD4363B is a 16,384-word by 4-bit static RAM
fabricated with advanced silicon-gate technology. A
unique design using CMOS peripheral circuits and
N-channel memory cells with polysilicon resistors
makes the uPD4363B a high-speed device that requires
very low power and no clock or refreshing.

The uPD4363B is packaged in a standard 300-mil,
24-pin plastic DIP and 24-pin plastic SOJ.

Features

Single + 5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common |/O capability

OE eliminates the need for external bus buffers
Three-state outputs

Low power dissipation

— 130 mA max (active)

— 2 mA max (standby)

0 Standard 300-mil, 24-pin plastic DIP and 24-pin
plastic SOJ packaging

aoooocaoa

Ordering Information

Part Number Access Time (max) Package
uPD4363BCR-12 12ns 24-pin plastic DIP
CR-15 15ns
CR-20 20ns
HPD4363BLA-12 12ns 24-pin plastic SOJ
LA-15 15ns
LA-20 20 ns

60138

Pin Configuration

24-Pin Plastic DIP or SOJ

Ag 1 u} Vee
A1 Q2 [ At
Az O3 Az
Az 4 1 Aqy
As 45 H Ato
Ag []6 [ Ag
Ag O7 1 NC
A; Os [ VO,
Ag [ VO3
Cs 1 V0o
OE ] [{e 2]

GND (1 WE

83SL-7630A

Pin Identification

Symbol Function

Ag-Aq3 Address inputs

1/O1 - IfO4 Data inputs and outputs
[ Chip select

OE Output enable

WE Write enable

GND Ground

Vee + 5-volt power supply
NC No connection
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Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Vg ~05t0+7.0V Parameter Symbol Min Typ Max Unit
Input and output voltages, Viy (Note 1) ~05toVgg + 05V Supply voltage Veo 45 50 55 \
Operating temperature, Topg 0 to +70°C Input voltage, high Vin 2.2 Vegg+ 03 V
Storage temperature, TgTg -55t0 +125°C Input voltage, low ViL -05 0.8 \
Power dissipation, Pp 1.0W Operating temperature Ta 0 70 °C
Exposure to Absolute Maximum Ratings for extended periods may Notes:
affect device reliability; exceeding the ratings could cause perma- _
nent damage. The device should be operated within the limits @ ViL = -3.0V for 10 ns pulse.
specified under DC and AC Characteristics.
Notes: Truth Table
(1) Vi (min) = -3.0V for 10 ns pulse. Function S WE OE Input/Output lec
Not selected H X X High-Z Standby
Capacitance Read L H L Dout Active
Ta = 25°Cif = 1 MHz; Vyy and Voyr = 0V (Note 1) Doyt disabled L H H High-Z Active
Parameter Symbol Min Typ Max Unit Write L L X Din Active
Input capacitance CiN 6 pF
Output capacitance Cpout 8 pF
Notes:
(1) This parameter is sampled and not 100% tested.
Block Diagram
Ag —
Ao —
Aqy ——
A — Address Row Memory Cell Array
256 Rows
Ajya ——{ Buffer Decoder 64 x 4 Columns
Ag —
Ay —
Ap —
V04 4 o Sense/Switch
7
V02 Input
vo3 c?)anl:ol Column Decoder
VO4
4
Output
Data
Control
e Address
cs Buffer
WE 3 ) As Ay Ag Ag A7 Ag
of ————d—/
OE 83IH-62568
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puPDA4363B

DC Characteristics

Ta= Oto +70°C; Voo = +5.0V £10%

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current Iy -2 2 HA ViIN = 0V toVgei Voo = max
Output leakage current Lo -2 2 HA VouT = 0V toVegg; CS or OF = Vjy; Vge = max
Standby supply current IsB 20 mA CS=Vjy

IsB1 2 mA TS = Vge-02V;Vy=< 0.2Vor = Vgg-02V
Output voltage, low VoL 0.4 v loL = 8.0mA
Output voltage, high VoH 24 v loq = -4.0 mA
AC Characteristics
Ta= 0to +70°C; Voo = +5.0V £10%

uPD4363B-12 #PD4363B-15 nPD4363B-20

Parameter Symbo! Min Max Min Max Min Max Unit  Test Conditions
Read Operation
Operating supply current lec 130 120 110 mA TS = V; lpour = OmA
Read cycle time the 12 15 20 ns (Note 2)
Address access time tAA 12 15 20 ns
Chip select access time tacs 12 15 20 ns
Output hold from address change  toy ns
Chip select to output in low-Z tz ns  (Note 3)
Chip deselect to output in high-Z thz 0 7 0 V] 8 ns (Note 4)
Output enable access time toe 8 10 ns
Output enable to output in low-Z toLz 0 ] 0 ns (Note 3)
Output disable to output in high-Z  tonz 0 7 [o] 7 [o] 8 ns {Note 4)
Chip select to power-up time tpu o] o] 0 ns
Chip deselect to power-down time  tpp 0 7 ] 10 0 12 ns
Write Operation
Write cycle time twe 12 15 20 ns (Note 2)
Chip select to end of write tow 11 13 15 ns
Address valid to end of write taw 11 13 15 ns
Address setup time tas 0 (o] 0 ns
Write pulse width twp 10 12 14 ns
Write recovery time twr 1 1 1 ns
Data valid to end of write tow 7 7 8 ns
Data hold time tpH 0 o] 0 ns
Write enable to output in high-Z twz 0 7 [¢] 7 0 8 ns (Note 4)
Output active from end of write tow 0 0 ] ns {Note 3)

Notes:

(1) Input pulse levels = GND to 3.0 V; input pulse rise and fall times
= & ns; timing reference levels = 1.5V, see figures 1 and 2 for

output load.

(@) All read and write cycle timings are referenced from the last valid

address to the first transitioning address.

(3) Transition is measured at *200 mV from steady-state voltage
with the loading shown in figure 2,

(4) Transition is measured at Vo + 200 mV and Vo — 200 mV with
the loading shown in figure 2.
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Figure 1. Output Load

480 Q

Dout J_
2 =50 { 30 pF*
*Including Scape and Jig B
831H-4832A
Figure 2. Output Load for tyz, ty z, tonz, tor z, twz, and tow
5V
34800
Dout
$ 250 T 5pF
*Including Scope and Jig )
83IH-4831A
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Timing Waveforms (cont)
Address Access Cycle
trc |
Address >< Address Valid
tAA 4
toH |
Dout Previous Data Valld Data Valid
Notes:
[1] WE is held high for a read cycle.
[2] The device is continually selected, where CS = O = Vy(. .
Chip Select Access Cycle
'RC
cs 5\ 7/
tacs {
Wz - |t 7 —————— ]
High Impedance . High
Data Valid
Dout ) Impedance
re—1tPy f tPD |
Vce

Supply

Current
Notes:
[1] WE Is held high for a read cycle.
[2] Address valid prior to or coincident with the low transition of CS.
[3] OE = VL.

831H-62708
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Timing Waveforms (cont)

OE-Controlled Access Cycle

RC

Address )( 4

Address Valid

X

tAA

% MWW

AT

High Impedance

tOE

i

Dout

Notes:
[1] WE is held high for a read cycle.

High

Data Valid >—————
Impedance

e

(2} The device is continually selected, where CS = V.

831H-6271B

WE-Controlled Write Cycle

twe

Address )L
le

A

I

fcw

[T
. e\ U

D

7 17771777777
bout // // DamUndeﬂned}Notes
[l L L1070 707

l——tow——

High impedance

111111111

Notes:

input signals of opposite polarity to the outputs

[1] CS or WE must be high during address transition.
2] ¥ OE is high, the VO pins remain in high impedance.
[3] During this period, the VO pins may be active (ﬁ low). Therefore, data

must not be applied.

831H-62728
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Timing Waveforms (cont)

CS-Controlled Write Cycle

Address

DIN

bour

twc

A

«!wnj

[—1AS Jﬁ tew

/

twp

AN

7T

WL

Y

1 DW————— tDH
Data-in Valid

I‘——IWZ—‘P

177777
d Not

N B
NS

G

osssss I

High Impedance

Notes:
[1] CS or WE must be high during address transition.
[2) 1f OE is high, the VO pins remain in high impedance.

[3] During this period, the VO pins may be active ((')'E‘ low). Therefore, data

input signals of opposite polarity to the outputs must not be applied.

831H-62738
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NEC Electronics Inc.

pPD4368

8,192 x 8-Bit
Static CMOS RAM

Description

The uPD4368 is a high-speed 8,192-word by 8-bit static
RAM designed with CMOS peripheral circuits and
N-channel memory cells with polysilicon resistors. Two
chip enable pins are provided for battery backup appli-
cation, and an output enable pin is provided for easy
interface.

The pPD4368 is packaged in 28-pin plastic DIP and
28-pin plastic SOJ packaging.

Features

0 8,192 by 8-bit organization

Single + 5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common I/O using three-state outputs

One OE and two CE pins for easy application
Standard 28-pin plastic DIP, 28-pin plastic SOJ
packaging

oooooao

Ordering Information

Part Number Access Time (max) Package

pPD4368CR-15 15 ns 28-pin plastic DIP
CR-20 20 ns

pPD4368LA-15 15 ns 28-pin plastic SOJ
LA-20 20 ns

60137

Pin Configuration

28-Pin Plastic DIP or SOJ

Ne O ' 28

-

A2 O
A7 O
Ag O
As O
As O
Az O
A2 [
A1 O
Ao O
1oy O 11
10 012
o3 O 13
GND [} 14

® NG s WN
1PD4368

3‘0

27
26
25
24
23
22
21
20
19
18
17
16
15

1 vee
1 WE
[ CEp
[ Ag

1 Ag

[ Aqq
] OE

1 Ao
] CE,4
u VOB
[ voy
1 1Og
[ 105

] 1Oy

B83YL-7446A

Pin Identification

Symbol Function

Ap-Aq2 Address inputs

1/O4 - 1/Og Data inputs/outputs
CE;4 Chip enable (active low)
CE, Chip enable (active high)
CE Output enable

WE Write enable

GND Ground

Voo +5-volt power supply

NC

No connection
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Block Diagram

Memory Cell
Row Array
Decoder 256 Rows
32 x 8 Columns
Sense/Switch
Output
Data
::r;put Control
ata Column
Control Decoder
| |
Address
Buffer

IR

Ag Ay A Az Ay

831H-65658
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uPD4368
Absolute Maximum Ratings Truth Table

Supply voltage, V¢ (Note 1) ~05t0+7.0V  Function CE, CE; OE WE 10 lce
Input voltage, Viy (Note 1) -08VtoVgg + 03V Not selected H X X X High-Z  Standby
Output voltage, Voyt (Note 1) -05VtoVge + 03V Not selected X L X X High-Z  Standby
Operating temperature, Topg 0 to +70°C Doyt disabled L H H H High-Z Active
Storage temperature, TgTg ~5510 +125°C Read L H L H Doyt Active
Power dissipation, Pp 1.0W Write L H X L Din Active

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits

Recommended Operating Conditions

specified under DC and AC Characteristics. Parameter Symbol Min Typ Max Unit
\ 4. X X
Notes: Supply voltage cc 5 5.0 55 v
i . Vee + 03

(1) ~3.0V min for 10 ns maximum pulse. Input voltage, high _ Viy 22 cc v
Input voltage, low ViL -05 0.8 v

Capacitance Operating Ta 0 70 °c

TA = 25°C; f = 1 MHz; VIN and VOUT =0V temperature

Parameter Symbol Min Typ Max Unit Notes:

Input capacitance O 6 PF (1) Vi = ~38.0V min for 10 ns maximum pulse.

Input/output capacitance  Cyo 8 pF

DC Characteristics

Ta = 0to +70°C; Voo = +5.0V £10%

Parameter Symbol Min Typ Max Unit Test Conditions

Input leakage current L -2 2 HA ViN=0VtoVge

Output leakage current o -2 2 pA Vyyo = 0V to Vge; CEy = Vi or CEp = Vi,

or OE = VIH or WE = V“_
Operating supply current lcc 120 mA CEy = Vji; CEz = Viiy; lyo = 0 mA (min cycle)
Standby supply current lsB 20 mA CEq = VjyorCEp = V.
lsB1 2 mA CEq 2 Vgg~0.2V; CE3 = Vgg - 0.2V
Output voltage, low VoL 0.4 v loL = 8mA
Output voltage, high Vou 24 v loy = -4.0 mA
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AC Characteristics

Ta= 010 +70°C; Voo = +50V *10%

#PD4368-15

(1) Inputpulse levels = 0.8 to 2.4 V; input pulse rise and fall times =
6 ns; timing reference level = 1.5 V; see figures 1 and 2 for output
load.

Figure 1. Output Load
ftc, taa, tco1, tcozs toE; Ton)

. #PD4368-20
,Paraineter Symbol - Min Max Min Max - Unit Test Conditions
Read Operation ' ‘
Read cycle time tre 15 20 ns
Address access time taa 15 20 ns
CEq access time o teol 15 20 ns
CE; access time " ‘ ~tco 15 ' 20 ns
Output enable to outpuyt valid " top N 9 10 ns
OQutput hold from address change toH 3 3 ns
CE; to output in low-Z Lz 3 3 ns
CEj to output in low-Z - tLzo 3 3 ns
OE to output in low-Z toLz 0 0 ns
CE; to output in high-Z thz1 9 ns
: CEj to output in high-Z tHzo 9 . ns
OE to output in high-Z . tonz, 8 ns
Write Operation
Write cycle time twe 15 20 ns
Chip enable (CE4) to end of write tows 12 13 ns
Chip enable (CEp) to end of write tewe 12 13 s ns
Address valid to end of write taw Co12e 13 ns
Address setup time : tas. : 0 0 ns
Write pulse width twe 1 12 ns
Write recovery time . A twr 2 ns
Data valid to end of write tow 10 ns
Dataholdtime .+ ton 0 ns
Write enable to output in high-Z - twHz 7 8 ns
Output active from end of write. tow 0 0 ns
Notes:

Figure 2. Output Load (lyz1, thz2, lonz, twhz,
ty 71, 4§ 72, loLz, Tow)

+5V

480 Q
Dout

2550 30 pF

83YL-7651A

+V

480 Q
Dout

2550 5pF

83YL-7652A
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Timing Waveforms

Address Access Cycle

1, ]
RC
Address )( Address Valid *

taA |
1OH |
Dout Previous Data Valid Data Valid

Notes:
(1) WE is high for a read cycle.
(2) The device is continually selected, where CEq = OE = Vj_and CE = V).

831H-57538

Chip Enable Access Cycle

>

tRe >
Address )( ' Address Valid
- 1AA - -)I

MMM (I

A /
SV | “\\\\\\\\ NN
= \\\\\\\\\\\\\\\\‘\\\\\\\\\ 11111 //// /

tOE [«——toHz
oour g mpoe 2 e AW

Notes:
1 WE Is high for a read cycle.

[2] Address valid prior to or coincident with the latter of the low transition of CE1
or the high transition of CE2.

831H-57458
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Timing Waveforms (cont)

WE-Controlled Write Cycle

Y s X
= T i

ce2 /Zﬁ“é“él
L—‘AS >l

RAMNMAWY

B P »re—twR—>
< tow e DH o
O ‘* Data-in Valid
I‘_—‘WHZ———-> L_(ow S
Dour Data Undefined High impedance

Notes:

[1] A write cycle occurs during the overlap of a low CEjand WEanda high CE2.
[2) CE1or WE must be high or CE2 must be low during address transition.
3 i OEis high, the VO pins remain in high impedance.

831H-6566B
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pPDA4368

Timing Waveforms (cont)

CE;-Controlled Write Cycle

,*

/

~

7////////|/////;

QUMW

z

g

Y N y
A

Y

X

Notes:

831H-6568B
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Timing Waveforms (cont)

CE2-Controlled Write Cycle

T XC
& &\\\\\\\\\\\\\‘L ] A ////////////////
o2 J{ | X

//(/////////////////////1

le tow >
* Data-in Valid *

High Impedance

TR,

Notes:
[1] A write cycle occurs during the overlap of a low CE1and WE and a high CE2

[2) CE1or WE must be high or CE2 must be low during address transition:
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NEC Electronics Inc.

pPD4369

8,192 x 9-Bit
Static CMOS RAM

Description

The uPD4369 is a high-speed 8,192-word by 9-bit static
RAM fabricated with CMOS peripheral circuits. and
N-channel memory cells with polysilicon resistors. Two
chip enable pins are provided for battery backup appli-
cation, and an output enable pin is provided for easy
interface.

The uPD4369 is packaged in standard 28-pin plastic
DIP and 28-pin plastic SOJ packaging.

Features

8,192 by 9-bit organization

Single +5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common 1/O using three-state outputs

One OE and two CE pins for easy application
Standard 28-pin plastic DIP and 28-pin plastic SOJ
packaging

Ooo0oO0OocoOooao

Pin Configuration

28-Pin Plastic DIP or SOJ

83YL-74449A

Pin Identification

Symbol Function
Ordering Information Ag - A2 Address inputs
Part Number Access Time (max) Package I/Oq - Og Data inputs/outputs
pPD4369CR-156 15 ns 28-pin plastic DIP CE, Chip enable (active low)
CR-20 20 ns CEp Chip enable (active high)
UPD4369LA-15 15ns 28-pin plastic SOJ OE Output enable
LA-20 20 ns WE Write enable
GND Ground
Vee +5-volt power supply

60136

No connection
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Block Diagram

Ag —
Ag —
A PR
7 Memory Cel
Ag — 1 Address Row Array
Ag —— Buffer Decoder zngows
-Columns
Ato 32 x 8 Columi
A1 —
Af2 —
AL
VO4 Output
. Data
. Input Control
. Data Column
. Control Decoder
L]
vog
! l
Address
Buffer
Ap A1 Az Ag Aq

CE2

OF —

—'—-——0_153

83YL-74468




NEC

puPD4369
Absolute Maximum Ratings Truth Table

Supply voltage, Vg (Note 1) -05to +7.0V Function CE; CE, OE WE 1/0 lee
Input voltage, Viy (Note 1) ~05VtoVge + 03V Not selected H X X X High-Z  Standby
Output voltage, Voyt (Note 1) ~05VtoVge + 03V Not selected X L X X High-Z  Standby
Operating temperature, Topp 0to +70°C Doyr disabled L H H H High-Z Active
Storage temperature, TgTg -85 to +125°C Read L H L H Dout Active
Power dissipation, Pp 1.0W Write L H X L Din Active

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits

Recommended Operating Conditions

specified under DC and AC Characteristics. Parameter Symbol Min_Typ Max Unit
Supply voltage Vee 45 50 5.5 v

Notes: Input voltage, high Viy 22 Vec+ 03V

(1) ~8.0 V min for 10 ns maximum puise. Input voltage, low ViL -05 0.8 v

capacitance Operating temperature Ta 0 70 °C

Ta = 25°C; f = 1 MHz; V)y and VoyT = OV Notes:

Parameter Symbol Typ Max Unit (1) Vi = =8.0V min for 10 ns maximum pulse.

Input capacitance Cin 6 pF

Input/output capacitance  Cyo 8 pF

DC Characteristics

Ta = Oto +70°C; Vgg = +5.0V +10%

Parameter Symbol Min Typ Max Unit Test Conditions

Input leakage current I -2 2 [12.) Vin= 0VitoVec

Output leakage current Lo -2 2 HA Vo = 0V to Vg CEq = Vi or CEp = V).

or OE = Vjy or WE = V),
Operating supply current lcca 120 mA CE¢ = VjL; CEp = Viy; lyjo = 0 mA (min cycle)
Standby supply current Is 20 mA CEq 2 Vjyor CEg = V).
IsB1 2 mA CEy 2 Vg - 02V; CEp = Vg -0.2V
Output voltage, low VoL 0.4 \ loL = 8mA
Output voltage, high Vou 2.4 v loH = -4.0mA
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AC Characteristics
Ta = Oto +70°C; Voo = +5.0V =10%

- 1PD4369-15 uPD4369-20
Parameter Symbol Min Max Min Max Unit Test Conditions
Read Operation
Read cycle time tpe 15 20 ‘ ns
Address access time tAA 15 20 ns
CEq access time tcot 15 20 ns
CEjp access time tcoz 15 20 ns
Output enable to output valid toe 9 10 ns
Output hold from address change toH 3 3 ns
CE; to output in low-Z tLze 3 3 ns
CEj to output in low-Z tLz2 3 3 ns
OE to output in low-Z torLz 0 0 ns
CE; to output in high-Z thz1 8 ns
CEp to output in high-Z tHz2 8 ns
OE to output in high-Z toHz 7 ns
Write Operation
Write cycle time twe 15 20 ns
Chip enable (CE4) to end of write tow1 12 13 ns
Chip enable (CEjp) to end of write towz 12 13 ns
Address valid to end of write taw 12 13 ns
Address setup time tas 0 0 ns
Write pulse width twp 1 12 ns
Write recovery time twr 2 ns
Data valid to end of write tow 10 ns
Data hold time tpH 0 ns
Write enable to output in high-Z twHz 7 8 ns
Output active from end of write tow 0 0 ns
Notes:

(1) Input pulse levels = 0.8to 2.4 V; input pulse rise and fall times =
5 ns; see figures 1 and 2 for output load circuit.

Figure 1. Output Load
{trc, taa; Icors tcoz, tos, ton)

Figure 2. Output Load (tyz1, thz2, toHz, twHz, ILz1,
4 72, oLz, tow)

+H$V

480 @
Dout

255 Q 30 pF

83YL-7669A

SV

480 @
Doyt

2550 5pF
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Timing Waveforms

Address Access Cycle

tRC '
Address >< Address Vald *
tAA {
toH '
DOUT . Previous Data Valid M Data Valid
Notes:

(1)WE Is high for a read cycle.
(2) The device Is continually selected, where CEq = OE = Vj_and CEp=V|H4.

B3IH6763B

Chip Enable Access Cycle

Address X Addr:md )[E
' > tor>
) KL
_ Mt'co' ‘ . e

= /11T

< tco2

% LTI

g

E\”\\\\\ NN

em—loe-l—J

(——vtOLz—‘~——)

L

(€t OHZ —

High impedance

LT~
L
=

Dout

i
Data Valid %———
Vi

Notes:
[1] WE s high for a read cycle.

[2] Address valid prior to or coincldent with the latter of the low transition of C_E1
or the high transition of CE2.

834H-6746B
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Timing Waveforms (cont)

WE-Controlled Write Cycle

twe

X X

- T i

tcwz

e 4 ATV

L—‘As | WP >t twR

WE ]/
tpW ——> toH
DIN ; Data-In Valid l
! twHZ |<—-tow——>

High Impedance

Dout Data Undefined

Notes:

[1] A write cycle occurs during the overlap of a low CE1and WE and a high CEo.
[21 CE1 or WE must be high or CE2 must be low during address transition.

[3] If OEIs high, the VO pins remain In high Impedance.

831H-66668
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Timing Waveforms (cont)

CE;-Controlled Write Cycle

twe |
Address ><
<—tas \j\ tew1

/

S/ S WY

" AW

P
S

T

tpw ———>
Data-in Valid

High impedance

bout

Notes:
[1] A write cycle occuirs during the overlap of a low CE1and WEand a high CE2.
[2] CE1 or WE must be high or CE2 must be low during address transition.

834H-66688
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Timing Waveforms (cont)

CE,-Controlled Write Cycle

Address

Dout

l<

¥

/ ///////////////////Z/

= T,

4
ICWea

L

" \\\\\\\\\\\\\\\[

L,

| tow
>k " Datadn Valld

X

High Impedance

Notes:

[1] A wiite cycle occurs during the overlap of a low CE1and WEand a high CE2.

2 (TE1 or WE must be high or

CE2 must be low during address transition..
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General

Application Specific
Devices

Fast Static RAMs
(64K)

Fast Static RAMs
(256K)

Fast Static RAMs
{184)

Fasi Static RAMs
{4anq)

Cache Data RAMs

Standard Static RAMs




Fast Static RAMs (256K)

NEC

Section 20

Fast Static RAMs (256K)

uwPD Organization Features

43251B 256K x 1 15-ns 20a

43253B 64K x 4 15-ns; Output enable 20b

43254B 64K x 4 15-ns 20c

43258A 32Kx 8 15-ns; Output enable  20d

43259A 32Kx 9 15-ns; Output enable 20e

Upcoming Products

Description Device Number Comments

32Kx 8 uPDA46258 Speeds to 6 ns; 3.3- and 5-V versions
32Kx 9 MPD46259 Speeds to 6 ns; 3.3- and 5-V versions
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NEC Electronics Inc.

pPD43251B
262,144 x 1-Bit
Static CMOS RAM

Description

The uPD43251B is a 262,144-word by 1-bit static RAM
fabricated with advanced silicon-gate technology. A
unique design that uses CMOS peripheral circuits and
N-channel memory cells with polysilicon resistors
makes the uPD43251B a high-speed device that re-
quires no clock or refreshing.

The uPD43251B is available in 24-pin plastic DIP or
24-pin plastic SOJ packaging.

Features

262,144-word x 1-bit organization

Single + 5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs
Separated data input and output

Three-state outputs

Power dissipation

— 120 mA max (active)

— 2 mA max (standby)

O Standard 300-mil, 24-pin plastic DIP or 24-pin
plastic SOJ packaging

ooooooo

Ordering Information

Access
Part Number Time (max) Package
uPD43251BCR-15 15 ns 24-pin plastic DIP
CR-20 20 ns
CR-25 25 ns
uPD43251BLA-15 15 ns 24-pin plastic SOJ
LA-20 20 ns
LA-25 25 ns

60144

Pin Configuration
24-Pin Plastic DIP or SOJ

83YL-7438A

Pin Identification

Symbol Function

Ag-Aq7 Address inputs

Dy Data input

Doyt Data output

[e5] Chip select

WE Write enable

GND Ground

Vee + 5-volt power supply
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Absolute Maximum Ratings

Capacitance
Ta'='+25°C;f = 1 MHz (Note 1); Vjy and Voyy = OV

Power supply voltage, Voo -0.5t0 +7.0V .
Input voltage, Viy (Note 1) ~0.5t0 +Vge +.0.3 Parameter Symbol Min Typ Max kUnlt
Output voltage, Vout -0.510 +Vgg + 0.3 Input capecitance G i
Operating temperature, Topp 0to +70°C Output °ap§°ita"°° o PF
Storage temperature, TsTa: -55t0 +125°C~ Notes: )
Exposure to Absolute Maximum Ratings for extended periods may (1) This parameter is sampled and not 100% tested.
- affect device reliability; exceeding the ratings could cause perma- . age
nent damage. The device should be operated within the limits Recommended Operatlng Conditions
specified under DC and AC Characteristics. Parameter Symbol Min Typ Max Unit
Notes: ‘ ' : Supply voltage Ve 45 50 55 v
(1) Vin = -3.0V min for 10 ns maximum pulse. Input voltage, low Vie -05 08 v
. ) {Note 1) :
Truth Table Input voltage, high  Viy 22 Vec+ 03 V
_Function Cs WE Dout lee Ambient temperature  Tp 0 70 °C
Not selected H X High-2 Standby Notes:
Read L H Output data Active (1) Vi = -3.0V min for 10 ns maximum pulse,
Write L L High-Z Active
- Block Diagram
A —4 <« Voo
“;7 —1 <«———GND
0 ——
Mel Cell A
A1 —| Address |8/,] Row o5k Rows
Ay —] Bufer 4 Decoder 1024 Columns
A3 han—
Ay —
Ag —]
Sense Switch Output
input tp
DIN —-——————D— Data Data —-l >——— DouT
Control mr Control lr
Address
Buffer
cs _D_ AgeeAg Ajgeses Ay
h
W )
831H-57728
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DC Characteristics
Tp = Oto +70°C; Voe = +5.0V £10%

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current Iy y -2 2 HA ViN= 0VtoVee
Output leakage current Ito -2 2 HA VouT = 0V to Ve CS = Viy
Standby supply current IsB 30 mA CS = Vi Vin = Vigor Vi
lsB1 2 mA CS = Vog-0.2V; Viy = 02V or = Vgg -0.2V
Output voltage, low VoL 0.4 v loL = 80mA
Output voltage, high Vou 24 v loy = -4.0mA

AC Characteristics
Ta = 0to +70°C; Vg = +5.0V *10%

uPD43251B-15 uPDA3251B-20 uPD43251B-25

Parameter Symbol Min Max Min Max Min Max  Unit Test Conditions (Note 1)
Read Operation

Operating supply current lcc 120 100 100 mA TS = Vi (min cycle); lour = O mA
Read cycle time tre 15 20 25 ns (Note 2)

Read access time tAA 15 20 25 ns

Chip select access time tacs 15 20 25 ns

Output hold from address change ton 3 3 3 ns

Chip select to output in low-Z toLz 3 3 3 ns (Note 3)

Chip deselect to output in high-Z teouz 0 6 0 8 (4] 10 ns (Note 4)

Write Operation

Write cycle time twe 15 20 25 ns (Note 2)

Chip select to end of write tew 13 15 20 ns

Address valid to end of write taw 13 15 20 ns

Address setup time tas 0 0 0 ns

Write pulse width twp 12 14 18 ns

Write recovery time twr 0 0 0 ns

Data valid to end of write tow 10 12 14 ns

Data hold time toH 0 [ 0 ns

Write enable to output in high-Z  twyz 0 6 8 10 ns (Note 4)

Output active from end of write  tow 0 0 0 ns (Note 3)

Notes:

(1) Input pulselevels = GNDto 3.0 V; input pulsé rise and falltime =
5 ns; timing reference levels = 1.5V; see figures 1 and 2 for the
output load.

(@) All read and write cycle timings are referenced from the last valid
address to the first transitioning address.

(3) The transition is measured +200 mV from steady-state voltage
with the loading shown in figure 2.

(4) The transition is measured at Vo + 200 mV and Vg — 200 mV
with the loading shown in figure 2.
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Figure 1. Output Load

5V
800
1
$ 2550 30 pF*
“Including Soope and Jig

83IH-57738

Figure 2. Output Load for tcyz tor z tow, and tyyz

Doyt

*Including Scope and Jig

83|H-57748
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Timing Waveforms
Address Access Cycle
tRC
Address )( Address Valid ><
1AM > le——1oH
| €———————1toH
Dout Previous Data Valld Data Valid

Notes:

{1] WE is held high for a read cyce.

[2] The device is continually selected, where CS = V). I

B831H-5775!
Chip Select Access Cycle
tRe
cs
X 1
tACS: >|
tcrLz [€————ICHZ————>
High Impedance -
Dout oh Imped Data Valld \HonZ_
Notes:
[1] WE is held high for a read cycle.
[2] Address valid prior to or coincident with the low transition of cs.
83IH-5776B

20a
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Timing Waveforms (cont)

WE-cControlled Write Cycle

Address )( ' Address Valid )(

le

= N K{\ //77/11/7/////////////
v N R 4
‘ L__lWHZ Data-In Valid I(—tow —
pour Data Undefined ’;! High Impedance

Notes:

M CS or WE must be high during address transition.
[2] A write cycle oceurs during the overiap of a low CS and a low WE.
{3] twr is measured between CS or WE, whichever rising edge occurs first, and the end of twc .

83IH-5777B
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Timing Waveforms (cont)

CS-Controlled Write Cycle

twe >
Address )( Address Valid
tAW >
. <—tWR

le—tas >} tcw
/
\l; /

7 AN LI

tpW————>
DIN Data-in Valid
L—Wl — 203

High impedance

al

L~

Dout Data Undefined

Notes:

{1] CS or WE must be high during address transition.
[2] A write cycle occurs during the overlap of a low CS and a low WE.
3] twris measured between CS or WE, whichever rising edge occurs first, and the end of tyc .

83IH-57788
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NEC Electronics Inc.

pPDA43253B
65,536 x 4-Bit
Static CMOS RAM

Description

The uPD43253B is a 65,536-word by 4-bit static RAM
fabricated with advanced silicon-gate technology.
CMOS peripheral circuits and N-channel memory cells
with polysilicon resistors make the uPD43253B a high-
speed device that requires very low power and no clock
or refreshing.

The uPD43253B is available in standard 28-pin plastic
DIP and SOJ packaging.

Features

65,536-word x 4-bit organization

Single +5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common I/O capability

Output enable (OE) control

Low power dissipation

— 140 mA max (active)

— 2 mA max (standby)

O Standard 28-pin, 300-mil plastic DIP and SOJ
packages

Ooooogoaa

Ordering Information

Part Number Access Time (max) Package
uPD43253BCR-15 15ns 28-pin plastic DIP
CR-20 20 ns
CR-25 25 ns
HuPD43253BLA-15 15ns 28-pin plastic SOJ
LA-20 20 ns
LA-25 25ns

Pin Configurations

28-Pin Plastic DIP
pPD43253B
Ne 1 28 1 vee
A5 2 27 [JAys
AgO]s 28 A3
Ay 4 253 Ag
Ags 28 1 Aqp
As]s 23 [1 A1
A7 22 [1 Aqp
Az 8 21 I NC
A 20 [ NC
A1 10 19 P Vo4
Al 1 18 P voa
512 17 [J vog
CEQ 13 18 1 vO4
GND [ 14 15 [1 WE
89FM-8767A
28-Pin Plastic SOJ
pPD432538
NC O 1 28 [1Vee
A5 2 27 10 A
Ag] 3 28 |1 A3
A7 4 Py =™
Agl]s 240 A0
Ag]e 23 1 Aq4
A7 22 [ Aq2
A8 21 FINC
¥ I 20 3 NC
A1Q 10 19 3 V04
Al 11 18 |3 v03
csr]12 17 [J Vo
GEC 13 18 {1 V04
GND [} 14 15 1 WE
saFM-a788A

Pin Identification

Symbol Function

Ag-Ats Address inputs

1/Oy4 - /O, Data inputs and outputs
cs Chip select

OE Output enable

WE Write enable

GND Ground

Vee +5-volt power supply

00
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Absolute Maximum Ratings

Recommended Operating Conditions

-0510 +7.0V

Supply voltage, Voo Parameter Symbol Min  Typ Max Unit
Input and output voltages, Viy (Note 1) ..—-05toVge + 0.3V Supply voltage Vee 45 50 5.5 -V
Operating temperature, Topr 0 to +70°C Input voltage, high ViH 22 Vegg+03 V
Storage temperature, TgTg " 2550 +125°C Input voltage, low Vi -05 . 08" v
Power dissipation, Pp 10w Operating tqmpérature, T 0 70 °C
Exposure to Absolute Maximum Ratings for extended periods may Notes: ‘
affect device reliability; exceeding the ratings could cause perma- -
nent damage. The device should be operated within the limits (1) Vi = -3.0V for 20-ns pulse.
specified under DC and AC Characteristics. '
Notes: Truth Table C
(1) Vi (min) = -3.0V for 10-ns pulse. cs WE OE Mode Output lcc
) H X X Not selected High-Z ' 'Standby
Capacitance L H H Output disable Active
Ta = 25°C; Viy and Vpgyr = 0V f= 1 MHz L L X Write Din Active
Parameter Symbol Min Max Unit L H L Read Dout
Input capacitance CiN pF X = donit care
Output capacitance Cpout pF
Capacitance is sampled and not 100% tested.
Block Diagram
Aq —
Ais —
Ag —
Aq Memory Cell
-} Address _B/L Row Array
Ax —— Buffer Decoder 256 Rows
Az — 256 x4 Columns
Ay —
Ag —
Vo1 %] Sense/Switch
VO
[
Vo3 Dnglu:\t Column
vo4 Control Decoder
Output 8
Data
Control
& Address
cs . Buffer
e | BEERNRR
- OE ____:ziD————-———— Ag A7 Ag Ag AqpA11A12 Agg
) SIH87708
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DC Characteristics
Ta = Oto +70°C; Voo = +5.0V £10%

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current I -2 2 HA Viy=0VtoVge
Output leakage current Lo -2 2 HA Vour = 0V to Veg CS = Viy
Standby supply current Isg 30 mA CS=Vy

IsB1 2 mA CS =z Vgg-02V;Vy < 02V orz Vg -02V
Qutput voltage, low VoL 0.4 " loL = 80mA .
Output voltage, high Vou 24 v lon = =4.0 mA
AC Characteristics
Ta = Oto +70°C; Voo = +5.0V =10%

pPDA3253B-15  uPD43253B-20 xPD43253B-25

Parameter Symbol Min Max Min Max Min Max  Unit Test Conditions
Read Operation
Operating supply current Icc 140 120 1200 mA CS = Vj;lpoyr = OmA
Address access time tAA 15 20 25 ns
Chip select access time tacs 15 20 25 ns
Chip deselection to output in high-Z tghz 0 6 8 10 ns (Note 4)
Chip selection to output in low-Z toLz 3 ns  (Note 3)
Output enable access time toE 8 10 12 ns
Output hold from address change toH 3 3 3 ns
Qutput enable to output in high-Z toHz 6 8 10 ns
Output enable to output in low-Z toLz 0 0 (o] ns
Read cycle time tac 15 20 25 ns  (Note 2)
Write Operation
Address setup time tas 0 0 0 ns
Address valid to end of write taw 13 15 20 ns
Chip select to end of write tcw 13 15 20 ns
Data hold time toH 0 0 0 ns
Data valid to end of write tpw 10 12 14 ns
Output active from end of write tow 0 0 0 ns (Note 3)
Write cycle time twe 15 20 25 ns
Write enable to output in high-Z twHz 0 6 0 8 0 10 ns  (Note 4)
Write pulse width twp 12 14 18 ns
Wirite recovery time twn 0 "] 0 ns
Notes:

(1) Ing .t pulse levels = GND to 3.0 V; input pulse rise and fall times
= 3 ns; timing reference levels = 1.5V, see figure 1 for output
load.

(@) Allread cycle timings are referenced from the last valid address to
the first transitioning address.

(3) Transition is measured at =200 mV from steady-state voltage
with the load shown in figure 1.

(4) Transition is measured at Vg + 200 mV and Voi — 200 mV with
the load shown in figure 1.

20b
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Figure 1. Output Loads

480 Q
Dout
CL 255Q

Cy_= 30 pF (Including scope and test Jig)
Cr =5 pFfortgHz toLz toHz toLz tow: and twHz

83FM-8842A
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pPD43253B
Timing Waveforms
Address Access Cycle
tRe
Address >< Address Valid ><
taa <———tOH
[ €~——————1t0OH
Dourt Previous Data Valld Data Valid
Notes:
[1] WE Is held high for & read cycle.
[2] The device Is continually selected, where CS = V) .
B83H-BE775B
Chip Select Access Cycle
tRC
= X 7
tacs < tCHZ:
< tcLz
o A\ 1
toe toHz
toLz: >
Dout High Impedance Data Valid > High-Z
Notes:
{1] WE Is held high for a read cycle.
[2] Device Is continuously selected: CS = OE = Low
[8] Address valid prior to or colncident with the low transition of CS.
83IH-87698
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Timing Waveforms (cont)

WE-Controlled Write Cycle

| e Y

x

[y

[Note 1] ‘ N
tAS

{////Q///////////////

e AN

[

Z//////////////////////////)E

High impedance

M/////////////

] W st be high di ngadd ssransmo

. [ —
[21 A yc occurs during the overlap of a low CS and a low WE.
[3] twR s measured betwa n the rislng edg lhe CSorWE,

whichever occurs first, and the end of tyyc.
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Timing Waveforms (cont)

CS-Controlled Write Cycle

e A

|
< twrw%

le—tag—>}<
cs J&

/

7 AN

Lt

/

/

[

W—————>]

tD
D:

ata-in Valld

X

I‘—'WHZ'_’

High Impedance

o LI s 1117111,

(1] CS or WE must be high during address transition. .

[2] A write cycle occurs during the overlap of a low CS and a low WE.

[3] twr is measured between the rising edge of either CS or WE,
whichever occurs first, and the end of twe.
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NEC Electronics Inc.

pPDA43254B

65,536 x 4-Bit
Static CMOS RAM

Description

The uPD43254B is a 65,536-word by 4-bit static RAM
fabricated with advanced silicon-gate technology.
CMOS peripheral circuits and N-channel memory cells
with polysilicon resistors make the uPD43254B a high-
speed device that requires very low power and no clock
or refreshing.

The uPD43254B is available in standard 24-pin plastic
DIP and SOJ packaging.

Features

65,536-word x 4-bit organization

Single + 5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common I/O capability

Low power dissipation

— 140 mA max (active)

—2mA max (standby)

0 Standard 24-pin plastic DIP and SOJ packaging

oooocoaoa

Ordering Information

Part Number Access Time (max) Package
4PD43254BCR-15 15 ns 24-pin plastic DIP
CR-20 20 ns
CR-25 25 ns
pPD43254BLA-15 15 ns 24-pin plastic SOJ
LA-20 20 ns
LA-25 25 ns

60143

Pin Configurations

24-Pin Plastic DIP

Ao g1 1 Ve
A G2 0 A5
A2 Qs 3 Atq
Az 4 1 Aq3
Ag 045 o 200 Aqp
As Os g; 1907 Aqq
As O7 é 183 Aqp
A7 08 i 17[0 VO,
Ag 1 1o
A_Q [ VO,
cs BTN
GND N WE
83YL-7442A
24-Pin Plastic SOJ
Ao O 2417 Voo
A Q2 237 Aqg
Az O3 2200 Ay
Az 4 211 Aq3
AsOs g 2003 Aqp
As Os S 19 Ay
As O7 g 187 Aqq
A7 g 8 < 17[7 VO,
Ag Oo 16{1 VOg
Ag Q10 15? V0,
cs g 1413 voq4
GND [ 12 130 WE
83YL-7443A

Pin Identification

Symbol Function

Ag-A1s Address inputs

/04 - 1/O4 Data inputs and outputs
cs Chip select

WE Write enable

GND Ground

Vee + 5-volt power supply

20c
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Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Voo -05t0 +7.0V Parameter Symbol Min Typ Max Unit
Input and output voltages, Viy (Note 1) -0.5toVge + 0.3V Supply voltage Veo 45 50 6.5 v
Operating temperature, Topp 0 to +70°C Input voltage, high ViH 22 V¢c +03 V
Storage temperature, TgTg =65 to'+125°C Input voltage, low SV, ~05 “ 0.8 v
Power dissipation, Pp 10w Operatlng temperature  Tp ‘ 0 70 °C
" Exposure to Absolute Maximum Ratings for extended perlods may ~ Notes: . -
affect device reliability; exceeding the ratings could cause perma- (1) Vi = =3.0V for 20 ns pulse.
nent damage. The device should be operated within the limits
specified under DC and AC Characteristics. .
Truth Table
Notes: — —
Function Cs WE Input/Output lcc
(1) V|N (min) = -3.0V for 10 ns pulse. -
Not selected H X High-Z Standby
. Read L . Active
Capacitance Dour J
Ta = 25°C; Vjy and Vpoyut = OV; f = 1 MHz {Note 1) Write L L . DN Active
Parameter Symbol Min Max Unit Notes:
Input capacitance [ 6 pF (1) X = don't care.
Output capacitance Coout .8 pF
Notes:
(1) This parameter is sampled and not 100% tested.
Block Diagram
Aq —
A5 —
Ag —
Ay —— Memory Cell
Address 8 Row Array
A2 —1 Bufter 7 Decoder 256 Rows
Az — 256 x 4 Columns
Ay —]
As —
V04 o4 Sense/Switch
o7} T
nput
VO3 Data Column
V04 Control Decoder
V.
Output 18
Data
Control
oy Address
cs Buffer
e ____A__D————— Ag A7 Ag AgAjgA1rAip Agg
831H-48248
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DC Characteristics
Ta = 0t0 +70°C; Voo = +5.0V £10%

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current Iy ~2 2 HA VN = OVtoVcee
Output leakage current Lo -2 2 A Vout = 0V toVgg: CS = Viy
Standby supply current IsB 30 mA CS=Vy
IsBy 2 mA TS = Vgg-02V;Vy = 0.2Vor= Vgg-02V
Output voltage, low VoL 0.4 \ loL = 8.0mA
Output voltage, high Vou 24 \ lon = -4.0mA

AC Characteristics
Ta = Oto +70°C; Voo = +5.0V £10%

pPD43254B-15 pPDA43254B-20  pPD43254B-25 .
Parameter Symbol Min Max Min Max Min Max  Unit Test Conditions

Read Operation
Operating supply current lee 140 120 120 mA TS = Vi;lpour = OmA
Read cycle time tre 15 20 25 ns (Note 2)
Address access time tAA 15 20 25 ns
Chip select access time tacs 15 20 25 ns
Output hold from address change toH 3 3 3 ns
Chip selection to output in low-Z toLz 3 3 3 ns (Note 3)
Chip deselection to output in high-Z  tcHz 0 6 0 8 0 10 ns (Note 4)
Write Operation
Write cycle time twe 15 20 25 ns (Note 2)
Chip select to end of write tow 13 15 20 ns
Address valid to end of write taw 13 15 20 ns
Address setup time tas 0 0 0 ns
Write pulse width twp 12 14 18 ns
Write recovery time twr s} .0 0 ns
Data valid to end of write tow 10 12 14 ns
Data hold time tpH [¢] 0 0 ns
Write enable to output in high-Z twhz 0 6 8 10 ns (Note 4)
Output active from end of write tow o 0 0 ns (Note 3)
Notes:
(1) Input pulse levels = GND to 3.0 V; input puise rise and falltimes ~ (3) Transition is measured at 200 mV from steady-state voltage
= 3 ns; timing reference levels = 1.5V; see figures 1 and 2 for with the load shown in figure 2.
output load. (4) Transition is measured at Vg + 200 mV and Voy — 200 mV with
(2) Allread cycle timings are referenced from the last valid address to the load shown in figure 2.

the first transitioning address.
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NEC

Figure 1. Output Load

Dout

*Including Scope and Jig

831H-4832A

Figure 2. Output Load for tcyz, toL 7z, twnz, and tow

480Q

Dout

*Including Scope and Jig

831H-4831A




NE C pPDA43254B
Timing Waveforms
Address Access Cycle
< tRC
Address )< Address Valid )(
- tAA le————1tOH
¢——————1OH
Dout Previous Data Valid Data Valid
Notes:
[1] WE is held high for a read cycle.
{2} The device is continually selected, where CS = ViL
83H-57758
Chip Select Access Cycle
tRc —>»
s \ 4
N\ /
tacs
fcLz [€———ICHZ ———>]
DouT High Impedance pata Valid ) High
Impedance
Notes:

[1] WE is held high for a read cycle.
[2] Address valid prior to or coincident with the low transition of CS.

83IH-67728

20c
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Timing Waveforms (cont)

WE-Controlled Write Cycle

e X B
o TN ;W/Q///////////////
wE PN f

o //////////////////////////{_ —— }/////////////W/
o 111111111155 //////////E

Notes:

M CS or WE must be high during address transition. _

[2] A write cycle occurs during the overlap of a low CS and a low WE.

{3] twe ls measured between the rising edge of either CS or WE,
whichever occurs first, and the end of twc.

831H-67738
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Timing Waveforms (cont)

CS-Controlled Write Cycle

»]

< twe
Address )( *
tAwW »>€—1WR

(

@l
L
5
5
R

le———— twp—————>

7 AW A
D——_ 20c
o [T s [T =

Notes:

7
N

1] CS or WE must be high during address transition.

[2) A write cycle occurs during the overlap of a low CS and a low WE.

{3] twRis measured between the rising edge of either CS or WE,
whichever occurs first, and the end of twc.

8AH-6774B
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NEC Electronics Inc.

uPDA43258A

32,768 x 8-Bit
Static CMOS RAM

Description

The puPD43258A is a 32,768-word by 8-bit static RAM
fabricated with advanced silicon-gate technology. Its
unique design uses CMOS peripheral circuits and N-
channel memory cells with polysilicon resistors to
make the uPD43258A a high-speed device that requires
very low power and no clock or refreshing.

Minimum standby power is drawn when CS is high,
independent of the other inputs’ levels. The uPD43258A
is available in standard 28-pin plastic DIP or SOJ
packaging.

Features

Single + 5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common I/O using three-state outputs

One CS pin and one OE pin for easy application
Standard 28-pin plastic DIP and SOJ packaging
Fast access time of 15 ns (max)

Ooooogog

Ordering Information

Part Number Access Time (max) Package
pPD43258ACR-15 15 ns 28-pin plastic DIP
CR-20 20 ns
CR-25 25 ns
UPDA3258ALA-15 15 ns 28-pin plastic SOJ
LA-20 20 ns k
LA-25 25 ns

60142

Pin Configurations

A4
Ao
vo1 O

- voz [
vo3 O
GND [

28-Pin Plastic DIP or SOJ
A14001 vVee
Ai20]2 WE
A7Qs A3
As[]4 Ag
AsO]s Ag
Asl]s Ay
A3}z OE
A20s A10

= ©
o

83YL-74394

Pin Identification

Symbol

Function

Ap-Aqs Address inputs

/04 - Og Data inputs and outputs
cs Chip select

OE Output enable

WE Write enable

GND Ground

Vee +5-volt power supply

20d
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JPD43258A

Block Diagram
Asg —
L]
. ‘Memory Cell
A .Address . . .Row .. | " Aray
A9 Buffer Decoder | - 512 Rows :
1 64 x8 Columns |
.. ' )
1T
Sense/Switch
o oupt ]
.- Input < - Column ata .
. Data : De:oder Control
. Control . : -
Vg 1 |
» Address
Buffer
Ageee Ag Ay
cs —Do—« LD
<
OE —% |
T
- 831H-6435B
Truth Table : ' , Recommended Operating Conditions
Function TS ©O . WE 10 lge. Parameter Symbol Min Typ  Max  Unit
Not selected H X. X High-Z Sta_ndby Supply voltage T Vee 45" 50 55 v
Outputs disabled L H H High-Z Active Input voltage, low (Note 1) Vi ‘ -05 0.8 v
Read L L H Dout Active Input voltage; high VI 2’ Vec+ 03 V
Write L X L Din Active Ambient temperature Ta 0 70 °C
Notes: Notes:
(1) X = dontcare. (1) -3.0V minimum (pulse width = 10ns).
DC Characteristics
Ta = 010 +70°C; Voo = +5.0V = 10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current 0 -2 2 HA Vin = 0V toVce
1/O leakage current Lo -2 2 A Vyo = 0V toVce; TS = Vi or OF = Viy or WE = Vi
Standby supply current lsp 30 ma CS2 Vi Vin= VigorV_
lsB1 2 mA CS2 Vge-02V;Vy < 02Vorz Vgg-02V
Output voltage, low VoL 04 v loL = 8mA
Output voltage, high VoH 24 v loy = —4.0 mA




NEC

pPDA43258A
Absolute Maximum Ratings Capacitance
Supply voltage, Vo (Note 1) —05to +70y 1A= #25°C;f =1 MHz Vjy and Voyr = OV
input voltage, Viy (Note 1) ~0.5toVgc + 05V Parameter Symbol Min Max Unit
Output voltage, Vyo (Note 1) ~05toVgg + 05V Input capacitance C 6 pF
Operating temperature, Topp 0to +70°C Input/output capacitance Cyo 8 pF
Storage temperature, TgTg ~55 to +125°C Notes:

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits

specified under DC and AC Characteristics.

Notes:

(1) —3.0V minimum (pulse width = 10 ns).

AC Characteristics
Ta = 0to +70°C; Vgc = +5.0V * 10%

. (1) This parameter is sampled and not 100% tested.

uPD43258A-15 pPD43258A-20 uPD43258A-25

Parameter Symbol  Min Max Min Max Min Max  Unit Test Conditions
Read Operation

Operating supply current lcc 150 140 130 mA CS =< Vi (min cycle); lyo = 0 mA
Read cycle time : tre 15 20 25 ns (Note 2)
Address access time taa 15 20 25 ns (Note 2)
Chip select access time tacs 15 20 25 ns (Note 2)
Output enable to output valid toe 9 10 12 ns (Note 2)
Output hold from address change  toy 3 3 ns (Note 2)
Chip select to output in low-Z tcLz 3 ns (Note 3)
Output enable to output in low-Z toLz 0 ns {Note 3)
Chip select to output in high-Z toHz 10 10 10 ns (Note 3)
Output enable to output in high-Z topz 8 8 10 ns (Note 3)
Write Operation

Write cycle time twe 15 20 25 ns

Chip select to end of write tow 12 13 15 ns

Address valid to end of write taw 12 13 15 ns

Address setup time tas 0 0 0 ns

Write pulse width twp 12 13 15 ns

Write recovery time twr [ 0 ns

Data valid to end of write tow 10 12 ns

Data hold time tpH 0 0 ns

Write enable to output in high-Z twHz 8 8 10 ns (Note 3)
Output active from end of write tow 0 0 0 ns (Note 3)
Notes:

(1) Input pulse levels = 0 to 3V; input pulse rise and fall times =

5 ns; timing reference levels = 1.5V.
(@ See figure 1 for output load.
(3) See figure 2 for output load.

20d
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NEC

Figure 1. Output Load

W—

* Including scope and Jig

83YL-71988

Figure 2. Output Load for tcy 7, toLz, tcHz, tonz, twhz, and tow

o]

5V

3

3 480Q

AAA

* Including scope and jig

83YL-71898




N E C pMPD43258A

Timing Waveforms

Address Access Cycle
< tRe >|

Address ){ Address Valid
tAA >| toH
< toH >
Dout Previous Data Valld Data Valid
Notes:

[1] WE is held high for a read cycle.

[2] The device is continually selected, where CS=0E=V It
831H-6436B

Chip Select Access Cycle

< tRe —>

Address >( Address Valid }(ﬁ

= t'“‘ 20d

= WA A,

tcLz [« tCHZ—>

!

[ €———— 101 7———>

= A\ LA

Notes:
[1] WE is high for a read cycle.
[2]) Address valid pricr to or coincident with the low transition of cs.

831H-64378
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Timing Waveforms (cont)

WE-Controlled Write Cycle

twe >
Address ) >< Address Valid }(
je tcw
% AW L
tAw TWR—>
tas > twp
WE /
t pW————>1€— IDH
DIN Data-in Valid
l(———!wnz——>‘ '(—'—tow —>
High Imped:
Dout Data Undefined [Note 4] 197 Mpacere [Note 4]
Noles:l
[1] A write cycle occurs during the overlap of a low CS and a low WE.
[2] CS or WE must be high during address transition.
[3] 1 OE Is high, the /O pins remain in a state of high impedance.
{4] During this period, the VO pins may be in the output state.
Therefore, input signals of opposite phase must not be applied.
83IH-6438B
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uPDA43258A

Timing Waveforms (cont)

CS-Controlled Write Cycle

Address

DN

Dout

twe

>i Address Valid

1A > tcw
\l\ /l

[1] A write cycle occurs during the overiap of a low CS and a low WE.
[2] CS or WE must be high during address transition.
[3] If OE is high, the VO pins remain in a state of high impedance.

4
- T "

83IH-6439B

20d
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NEC

NEC Electronics Inc.

puPDA43259A
32,768 x 9-Bit
Static CMOS RAM

Description

The uPD43259A is a 32,768-word by 9-bit static RAM
fabricated with advanced silicon-gate technology. Its
unique design uses CMOS peripheral circuits and N-
channel memory cells with polysilicon resistors to
make the uPD43259A a high-speed device that requires
very low power and no clock or refreshing.

Minimum standby power is drawn when CS is high,
independent of the other inputs’ levels. The uPD43259A
is available in standard 32-pin plastic DIP or SOJ
packaging.

Features

Single + 5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common I/O using three-state outputs

One CS pin and one OE pin for easy application
Standard 32-pin plastic DIP and SOJ packaging
Fast access time of 15 ns (max)

ooooooao

Ordering Information

Part Number Access Time (max) Package
HPDA43259ACR-15 15 ns 32-pin plastic DIP
CR-20 20 ns
CR-256 25 ns
HPD43259ALA-15 15 ns 32-pin plastic SOJ
LA-20 20 ns
LA-25 25 ns

60141

Pin Configuration

32-Pin Plastic DIP or SOJ

Nc O
NC O
A2
A7
As (]
As ]
AqO
Az
Az
Aq0
Ao
o4 O
vo2 O3
103 O
104 O]

GND ]

1
2
3
4
5
6
7
8
8

Vee
A4
NC
WE
A13
Ag
Ag
Atq
OE
Ato
cs
1’Og
/Og
Vo7
[/[eT3]
o]

UPD43259A

83YL-7534A

Pin Identification

Symbol Function

Ag-Aqq Address inputs

/O - I/Og Data inputs and outputs
Cs Chip select

OE Output enable

WE Write enable

GND Ground

Vee + 5-volt power supply
NC No connection

20e



HPD43259A

Block Diagram
As
L]
. Memory Cell
A { Address Row Array
A9 Buffer Decoder 512 Rows
" 64 x 8 Columns
Ll i
L]
Atg —]
104 Sense/Switch
. %utput
ata
M Column
Input Control
. Dgta Decoder
. Control
: | |
L]
09
Address
Buffer

Ageee Ay Ayg

J

WE L=

83YL-75358

Truth Table

Recommended Operating Conditions

Function €S ©OE WE 10 Icc Parameter Symbol Min Typ  Max  Unit
Not selected H X X High-Z Standby Supply voltage Vee 45 5.0 55 v
Outputs disabled L H H High-Z Active Input voltage, low (Note 1) Vj_ -0.5 08 v
Read L L H Dout Active Inpht voltage, high ViH 22 Vee + 03V
Write L X L Din Active Ambient temperature Ta 0 70 °C
Notes: Notes:
(1) X = don't care. (1) —3.0V minimum (pulse width = 10 ns).
DC Characteristics
Tap = 0to +70°C; Vog = +5.0V *10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current [N -2 2 HA ViN = 0V toVgc
I/O leakage current Lo -2 2 pA Vyo = 0V toVgei €S = Vi or OF = Vjy or WE < Vi
Standby supply current  Igg 30 ma CS = Vi Vin = Vi or ViL

lsg1 2 mA CS =z Vgg-02V;Vy=02Vorz Vgg-02V
Output voltage, low VoL 0.4 v lo. = 8mA
Output voltage, high VoH 2.4 \ loy = —4.0mA




N E C uPDA43259A

Absolute Maximum Ratings Capacitance

Supply voltage, Vg (Note 1) 05t0 +70V  JA= +28Cif= 1 MHz Viy and Vour = OV

Input voltage, Vjy (Note 1) -05to Vg + 05V Parameter Symbol Min Max Unit
Output voltage, Vyo (Note 1) 05toVgg + 05V Imput capacitance G 6 P
Operating temperature, Topp 0to +70°C Inputjoutput capacitance Cro 8 pF
Storage temperature, TgTg -85 to +125°C Notes:

Exposure to Absolute Maximum Ratings for extended periods may (1) This parameter is sampled and not 100% tested.

affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.

Notes:

(1) — 3.0V minimum (pulse width = 10 ns).

AC Characteristics
Ta = 0to +70°C; Voo = +5.0V £10%

uPDA3259A-15 pPD43259A-20 pPD43259A-25

Parameter Symbol  Min Max Min Max Min Max Unit Test Conditions
Read Operation

Operating supply current lec 150 " 140 130 mA CS < V) (min cycle); lyo = 0 mA
Read cycle time tre 15 20 25 ns (Note 2)
Address access time tAA 15 20 25 ns (Note 2)
Chip select access time tacs 15 20 25 ns (Note 2)
Output enable to output valid tog 9 10 12 ns (Note 2)
Output hold from address change ton 3 3 .3 ns (Note 2)
Chip select to output in low-Z torz 3 3 3 ns (Note 3)
Output enable to outputin low-Z  toz 0 [+ 0 ns (Note 3)
Chip select to output in high-Z tcuz 10 10 10 ns (Note 3)
Output enable to output in high-Z  tonz 8 8 10 ns (Note 3)
Write Operation

Wirite cycle time twe 15 20 25 ns

Chip select to end of write tow 12 13 15 ns

Address valid to end of write taw 12 13 15 ns

Address setup time tas 0 0 0 ns

Write pulse width twp 12 13 15 ns

Write recovery time twr 0 [ o] ns

Data valid to end of write tow 9 10 12 ns

Data hold time tpH 0 0 0 ns

Write enable to output in high-Z twhz 8 8 10 ns (Note 3)
Output active from end of write tow 0 [ 0 ns (Note 3)
Notes:

(1) input pulse levels = 0 to 3 V; input pulse rise and fall
times = 5 ns; timing reference levels = 1.5V.

(@) See figure 1 for output load.
(3) See figure 2 for output load.
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Figure 1. Output Load

5V

AAA
M~

o

4800
3 255

Q 30 pF *

i—

* Including scope and Jig

83Y1-71988

Figure 2. Output Load for tcy z, to; z, tcnz, toHz, twhz, and tow

5V
$ 4800
3
vo
3 2550 ]:1 5pF %

* Including scope and jig

83YL-71998
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pPD43259A
Timing Waveforms
Address Access Cycle
- tRc >
Address >( Address Valid )(
tAA >| l€«—1toH
: 0"1 L |
Dour Previous Data Valid Data Valid

Notes:

1 WE is held high for a read cycle.

[2] The device is continually selected, where CS = O = V).

83iH-64368
Chip Select Access Cycle
R

Address )(

Address Valid

i

< tAA >
<€ tACS
= WA LA
- ‘CLZtOLZ ' [€——1tCHZ—>|
% AW Y
< 0E > <—-——torl-|z——>
toH
DouT High Impedance < <17£ pata Valid :%; lmp}:l::nce
Notgs_:
[1] WE is high for a read cycle. _
[2] Address valid priar to or coincident with the low transition of CS.

20e
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Timing Waveforms (cont)

WE-Controlled Write Cycle

Address >£

Address Valid )‘

| tcw
- I mmmmm
| - tAW: <—tWR—J
E— T : twp >
WE }!
tpw————>1<—IDH
DIN Data-in Valld
l(—tWHz—» '«—!ow —>]
pouT Data Undefined [Note 4] High Impedance {Note 4]

Notes:

[1] Awrite cycle occurs during the overlap of a low CS and a low WE.
[2) CS or WE miust be high during address transition.
3] i OE is high, the VO pins remain in a state of high impedance.

(4] During this period, the VO pins may be in the output state:
Therefore, input signals of opposite phase must not be applied.

831H-6438B
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uPDA43259A

Timing Waveforms (cont)

CS-Controlled Write Cycle

[1] A write cycle occurs during the overtap of alow CS and a low WE.
2 CS or WE must be high during address transition.
[31 ¥ OEis high, the /O pins remain in a state of high impedance.

twe >
Address )( Address Valid }(
— - tas >« l;‘chw
cs
\ /
| wp twr—>]
ﬁ\\m L
j< tow >{<—tDH
Din Data-in Valid
Bour High Impedance
Notes:

831H-64308B

20e
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Application Specific
Devices

Fast Static RAMs
{64

Fast Static RAMs
256K

Fast Static RAMs
(1M)

Fast Static BAMs
{48

Cache Data RAMSs

Standard Static RAMs




Fast Static RAMs (1M)

Section 21

Fast Static RAMs (1M)

uPD Organization Features

431001 1M x 1 20-ns 21a
431004 256K x 4 20-ns 21b
431008 128Kx 8 15-ns; Output enable  21c
431009 128Kx 9 15-ns; Output enable 21d
431016 64K x 16 15-ns; Output enable  21e
431018 64K x 18 15-ns; Output enable  21f

Upcoming Products

Description Device Number Comments

128K x 8 uPD461008 Speeds to 8 ns; 3.3- and 5-V versions
128K x 9 uPD461009 Speeds to 8 ns; 3.3- and 5-V versions
64K x 16 HPD461016 Speeds to 8 ns; 3.3- and 5-V versions

64K x 18 uPD461018 Speeds to 8 ns; 3.3- and 5-V versions
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NEC Electronics Inc.

pPD431001

1,048,576 x 1-Bit

Static CMOS RAM

Description

Pin Configuration

The uPD431001 is a 1,048,576-word by 1-bit static RAM  2g_pin Plastic SOJ
fabricated with advanced silicon-gate technology. A
unique design that uses CMOS peripheral circuits and
N-channel memory cells with polysilicon resistors 205 - 26 [1vee
makes the uPD431001 a high-speed device that requires A’ da ;; :’9
no clock or refreshing. The uPD431001 is available in Ail: . pod g A::
28-pin plastic SOJ packaging. AsOs 24 P Ass

AsOe 5 23PAss
Features nd? § o22Pag

g
O 1,048,576-word x 1-bit organization :6 :Z g g:c
0 Single + 5-volt power supply A:E 0 fg o A:g
O Fully static operation—no clock or refreshing Aodn 18P Ay
0 TTL-compatible inputs and outputs DouT ] 12 17 P As0
0 Separated data input and output WE [ 13 16[dDIN
O Three-state outputs GND[] 14 15 [1CS
O Power dissipation a3SL.6802A
— 140 mA max (active)
— 2 mA max (standby) Pi i
; . . . in Identification
O Standard 400-mil, 28-pin plastic SOJ packaging e
Symbol Function
Ordering Information Ag - Agg Address inputs
Access DN Data input
Part Number Time (max) Package Dout Data output
1PD431001LE-20 20 ns 28-pin plastic SOJ cs Chip select
LE-25 25 ns WE Write enable
LE-35 35 ns GND Ground
Veo + 5-volt power supply

60084

NC

No connection
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pPD431001
Absolute Maximum Ratings Capacitance
Power supply voltage, Voo -05t0 +70V T= +25°C; = 1 MHz (Note 1); Viy and Vour = OV
Input voltage, Viy (Note 1) -05t0 Vgg + 0.3V Parametor Symbol Min Ty Max Unit
Output voltage, Vout -0.5toVgg + 0.3V Input capacitance G 6 PF
Operating temperature, Topg 0 to +70°C Output capacitance Co 10 PE
Storage temperature, TsTg -5510 +125°C  Notes:
Exposure to Absolute Maximum Ratings for extended periods may (1) This parameter is sampled and not 100% tested.
effect device reliability; exceeding the ratings could cause perma- . .
nent damage. The device should be operated within the limits Recommended Operatmg Conditions
specified under DC and AC Characteristics. Parameter Symbol Min Typ Max Unit
Notes: Supply voitage Vee 45 50 55 v
(1) Vin = —3.0V minimum for 10 ns maximum pulse. Input voltage, low ViL ~-05 0.8 '
Input voltage, high VIH 22 Veg+ 03 V
Truth Table
— — Ambient temperature Ty 0 70 °C
Ccs WE Function DouT Icc
H X Not selected High-Z Standby Ot
L H Read Output data Active (1) Vi = —3.0V minimum for 10 ns maximum pulse.
L L Write High-Z Active
Note:
(1) X = don't care
Block Diagram
<«— Vo
<«——— GND
Ao-Ag Add Row
Bu{f?a?s Decoder Memory Cell Array
Sense Switch
N ata al ouT
Control goeg:!‘:r Control
Address
Buffer
CS ———1"———D_J Ag-Aqg
4
w—e1J
83SL-6803B
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pPDA431001

DC Characteristics

Ta = Oto +70°C; Voo = +5.0V *10%

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current M -2 2 HA VIN= 0VtoVge
Output leakage current Lo -2 2 HA Vour = 0Vto Vg, CS = VjyorWE = V.
Standby supply current s 30 mA CS = Vg iv = Vig or Vi

IsB1 2 mA CS = Voo -02V; Vi = 0.2V or = Vg -02V
Output voltage, low VoL 04 A loL = 8.0mA
Output voltage, high VoH 2.4 v loy = -4.0mA

AC Characteristics

Ta = Oto +70°C; Voo = +5.0V £10%

pPD431001-20

sPD431001-25

sPDA31001-35

Parameter Symbol Min Max Min Max Min Max  Unit Test Conditions

Read Operation

Operating supply current Icc 140 120 100 mA TS = Vj;tqc = tac (min);
loyt = 0 mA

Read cycle time tre 20 25 35 ns (Note 2)

Read access time L7V 20 25 35 ns

Chip select access time tacs 20 25 35 ns

Output hold from address change  toy ns

Chip select to output in low-Z teLz ns (Note 3)

Chip deselect to output in high-Z  tchz 8 10 15 ns  (Note 4)

Write Operation

Write cycle time twe 20 25 35 ns (Note 2)

Chip select to end of write tow 15 20 30 ns

Address valid to end of write taw 15 20 30 ns

Address setup time tas 0 0 0 ns

Write pulse width twp 15 15 25 ns

Write recovery time twn 3 3 3 ns

Data valid to end of write tpw 12 15 20 ns

Data hold time tpH 0 ns

Write enable to output in high-Z twHz 8 10 10 ns (Note 4)

Output active from end of write tow 0 ns (Note 3)

Notes:

(1) Input pulselevels = GNDto0 3.0 V; input pulse rise and falltime =

3 ns; timing reference levels = 1.5 V; see figures 1 and 2 for the

output load.

(2) All read and write cycle timings are referenced from the last valid
address to the first transitioning address.

(3) The transition is measured %200 mV from steady-state voltage

with the load shown in figure 2.

(4 The transition is measured at V| + 200 mV and Vg ~ 200 mV

with the load shown in figure 2.

PAF:|
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Figure 1. Output Load

5V
480Q
Dout
2 2550 { 30 pF*
*Including Scope and Jig

83I4-57738

Figure 2. Output Load for tcyz, toy z tows and twyz

5V
480 Q

Dour J_
350 15&‘

*Including Scope and Jig -

83IH-5774B
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Timing Waveforms
Address Access Cycle
trc >
Address )( Address Valid )(
tAA [€«——10oH
le——ton
Dout Previous Data Valid Data Valid

Notes:

1 WE is held high for a read cycle.

[2] The device is continually selected, where CS = V.

83lH-57758
Chip Select Access Cycle
tac >
tACS:
cLz———> tCHZ
High impedance igh-.
Dout oh Imped Data Valid HohZ_
Notes:
[1] WE Is held high for a read cycle.
[2] Address valid prior to or coincident with the low transition of cs.
83IH-5776B
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Timing Waveforms (cont)

WE-Controlled Write Cycle

twie
W

Address }( Address Valid )(

» T, LTI

N

A s > & twp————
WE \\ \\ }f
tDW———> tpH
oW Data-in Valid
l‘—“”“zj ‘-(——tow —>
Dour Data Undefined ) High Impedance
Notes:

[11CS or WE must be high during address transition. .
[2] A write cycle occurs during the overlap of alow CS and a low WE.
[3] twR is measured b CS or WE, which rising edge occurs first, and the end of twe -

831H-5777B
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Timing Waveforms (cont)

CS-Controlled Write Cycle

= [<—tAS J& tcw ;{
RN 1/

tpW———>

I

DIN

; Data-in Valid

o

I(——twp.qz-———>

bout Data Undefined

High Impedance

Notes:
[1] CS or WE must be high during address transition.

[2] A write cycle occurs during the overlap of a low CS and a low WE.
[3] twR Is measured between CS or WE, whichever rising edge occurs first, and the end of tyc .

831H-577688
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NEC Electronics Inc.

pPD431004
262,144 x 4-Bit
Static CMOS RAM

Description

The pPD431004 is a 262,144-word by 4-bit static RAM
fabricated with advanced silicon-gate technology.
CMOS peripheral circuits and N-channel memory cells
with polysilicon resistors make the uPD431004 a high-
speed device that requires very low power and no clock
or refreshing.

The uPD431004 is available in standard 28-pin plastic
S0J packaging.

Features

262,144-word x 4-bit organization

Single + 5-volt power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common 1/O capability

Low power dissipation

— 150 mA max (active)

— 2 mA max (standby)

O Standard 28-pin plastic SOJ packaging

oooooao

Ordering Information

Pin Configuration

Part Number Access Time (max) Package
uPD431004LE-20 20 ns 28-pin plastic SOJ
LE-25 25 ns
LE-35 35 ns

60083

28-Pin Plastic SOJ
AgO1 28 [1vce
A ]2 270Aq7
ApxOs 26 [Aqg
AgzC}4 25 Aqg
AsL]5 260 [0Aq,
As[]s § 23{1Aq3
Ag 7 5 2 A4
A7[0s é 21 [JAqq
Agds 3 zopne
A gl]10 19 1 VO,

Ao} 11 18 H V0,
cs 2 17 [Avog
oE13 16 V0,
GND[] 14 15 I WE
835L-6800A

Pin Identification

Symbol Function

Ag-Aq7 Address inputs

/04 - /Oy Data inputs and outputs

[e] Chip select

WE Write enable

GND Ground

Vee + 5-volt power supply

NC No connection

21b
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puPD431004
Absolute Maximum Ratings Truth Table
Supply voltage, Voo -05to +7.0V Function CS WE ©OE Input/Output lee
Input and output voltages, Viy (Note 1) -05toVge + 0.3 Not selected H X X High-Z Standby
Operating temperature, Topg 0to +70°C Output disable L H H High-Z Active
Storage temperature, Tgtg - 55 to +125°C Read L H L Dout Active
Power dissipation, Pp 1.0W Write L L X Din Active
Exposure to Absolute Maximum Ratings for extended periods may Notes:
affect device reliability; -exceeding the ratings couk':i cause pe.rn'fa- (1) X = dont care.
nent damage. The device should be operated within the limits i
specified under DC and AC Characteristics. Recommended Operating Conditions
Notes: Parameter Symbol Min Typ Max Unit
(1) Vin = ~3.0V minimum for 10 ns pulse. Supply voltage Vee 45 5.0 5.5 v
. Input voltage, high Viy 22 Vegg+ 03 V
Capacltance Input voltage, low ViL -0.5 0.8 v
Ta = 25°C; Viy and Vpoyt = 0V; f = 1 MHz (Note 1)
Operating temperature  Tp 0 70 °C
Parameter Symbol Min Max Unit
Input capacitance CiN 6 pF Notes:
Output capacitance CpouT 10 pF (1) Vi = =3.0V minimum for 10 ns pulse,
Notes:
(1) This parameter is sampled and not 100% tested.
Block Diagram
Ap—
A4 —
Ay —
Ag —
A Address Row Memory Cell
4 Buffer 9, Decoder Array
Ag — 7
Ag —
A7 —
Ag —1
V04 Yy Sense/Switch
V02 Input
VO3 Data Column
V04 Cantrol Decoder
9
Output /
Data
Control
— Address
cs Buffer
= [ HERRRRNR
WE @* Ag A1 Aq1 A1z A13 Ay At A Ag7
83SL-68018B
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pPDA431004

DC Characteristics

Ta= Oto +70°C;Vgc = +5.0V +10%

Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current I -2 HA ViN=0VtoVee
Output leakage current o -2 uA VouT = 0V to Vg TS = Viy or WE = V) or OE = Vi
Standby supply current ls 30 mA C8 =V
IsB1 2 mA €S 2 Vgg-02V;Vy < 02V or = Vgg - 0.2V
Qutput voltage, low VoL 0.4 \ lop = 80mA
Output voltage, high VoH 24 \' loy = ~4.0mA
AC Characteristics
Ta= 0t0 +70°C; Voo = +5.0V £10%
#PD431004-20  uPDA431004-25 pPD431004-35
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Read Operation
Operating supply current lce 150 140 120 mA T8 = Vj;; tgc = tpg (min);
Ipout = 0mMA
Read cycle time tre 20 25 35 ns (Note 2)
Address access time taa 20 25 35 ns
Chip select access time tacs 20 25 35 ns
Output hold from address change  toy 5 5 5 ns
Output enable access time toe 10 10 15 ns
Output enable to output in low-Z toLz [ [ 0 ns (Note 3)
Output disable to output in high-Z  toyz 0 8 0 10 0 15 ns  (Note 4)
Chip selection to output in low-Z terz 5 5 5 ns (Note 3)
Chip selection to output in high-Z  tgyz 0 8 [o] 10 (o] 15 ns (Note 4)
Write Operation
Write cycle time twe 20 25 35 ns (Note 2)
Chip select to end of write tew 15 20 30 ns
Address valid to end of write taw 15 20 30 ns
Address setup time tas 0 o] 0 ns
Write pulse width twp 15 20 30 ns
Write recovery time twR 3 3 3 ns
Data valid to end of write tow 12 12 20 ns
Data hold time tpH 0 0 0 ns
Write enable to output in high-Z twuz 0 8 0 8 o] 10 ns (Note 4)
Output active from end of write tow 0 0 [ ns (Note 3)

Notes:

(1) Input puise levels = GND to 3.0 V; input pulse rise and fall times

= 8 ns; timing reference levels = 1.5V, see figures 1 and 2 for

output load.

(2) Allread cycle timings are referenced from the last valid address to

the first transitioning address.

(8) Transition is measured at 200 mV from steady-state voltage
with the load shown in figure 2.

(4) Transition is measured at Vg + 200 mV and Vg — 200 mV with

the load shown in figure 2.

21b



pPDA431004 NE'C
Figure 1. Output Load
5V
34800
Dout
%E 2550 == 30 pF*
“Including Scope and Jig =
831H-4832A
Figure 2. Output Load for tcuz, oLz, lonz toLz twhz, and tow

5V

Dout

“Including Soope and Jig

83IH-4831A



Timing Waveforms
Address Access Cycle
tRc |
Address >< Address Valid
tAA
toH |
Dout Previous Data Valid Data Valid
Notes:
[1] WE Is held high for a read cycle.
[2] The device s continually selected, where CS = OE = V..
] 831H-62698
Chip Select Access Cycle
RC
s \ 4
N\ /
tACS
Lz — - |———— 17 ———]
High Impedance High
Data Valid
Dout @ ) Impedance
la—tpy l‘——’PD -
vVce

Supply

Current
Notes:
[1] WE Is held high for a read cycle.
[2] Address valid prior to or coincident with the low transition of cs.
[3] OE=VL.

83)H-62708

21b
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NEC

Timing Waveforms (cont)

Output Enable Access Cycle

Address

tRC
Address Valid *

% AN A,
pour ——Hihinsetres N .

[1] WE is held high for a read cycle.
[2] The device is continually selected, where CS =V ;.

83|H-62718

WE-Controlled Write Cycle

DU § X
5 TR [T
We ° \\\\L }{

Dout

l-‘—tow——.-

High Impedance

Notes:

[1] CS or WE must be high during address transition.
2 OE s high, the VO pins remain in high impedance.

[3] During this period, the VO pins may be active (OE low). Therefore, data
input signals of opposite polarity to the outputs must not be applied.

8YH-62728
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pPD431004

Timing Waveforms (cont)

CS-Controlled Write Cycle

S X
= - tAG e tcw /
* AMMWWNNNWE 0/

i

W ]
DIN Data-in Valid

X

High Impedance

-
oo /11111111 B sl 11111111/,

U} CS or WE must be high during address transition.

[2 i OEis high, the VO pins remain in high impedance.

[3] During this period, the O pins may be active (@ low). Therefore, data
input signals of opposite polarity to the outputs must not be applied.

N 2N

831H-62738
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NEC Electronics Inc.

pPD431008
131,072 x 8-Bit
Static CMOS RAM

Description

The uPD431008 is a 131,072-word by 8-bit static RAM
fabricated with advanced silicon-gate technology. lts
unique design uses CMOS peripheral circuits and N-
channel memory cells to make the uPD431008 a high-
speed device that requires no clock or refreshing. The
1PD431008 is available in a standard 32-pin plastic SOJ.

Features

Single +5-volit power supply

Fully static operation—no clock or refreshing
TTL-compatible inputs and outputs

Common I/O using three-state outputs

One CS pin and one OE pin for easy application
Standard 32-pin plastic SOJ packaging

Ooo0ooDooo

Ordering Information

Access
Part Number Time (max) Package
pPD431008LE-15 15 ns 32-pin plastic SOJ
LE-17 17 ns
LE-20 20 ns

Pin Identification

Symbol Function

Ag-Ass Address inputs

1/O4 - I/Og Data inputs and outputs
Cs Chip select

OE Output enable

WE Write enable

GND Ground

Vee +5-volt power supply

NC No connection

60249

Pin Configuration

32-Pin Plastic SOJ
nPD43