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MOSEL-VITELIC HOW TO USE THE DATA BOOK

The Mosel-Vitelic memory data book is organized by product families, beginning with
general information on the company and products. The products begin with dynamic
RAMs, then video RAMs, DRAM modules, high speed static RAMs, standard static
RAMS, FIFOs, and specialty products. Within each section, data sheets are arranged in
order of densities except FIFOs and specialty products. Application Notes and Package
Dimensions then follow and finally the Mosel-Vitelic Sales Network.

LIFE SUPPORT POLICY

Mosel-Vitelic products are not authorized for use as critical components in life support devices or systems
without the express written approval of the president of Mosel-Vitelic Corporation.

1. Life support devices or systems are devices or systems which, are intended for surgical implant into the
body to support or sustain life, and whose failure to perform, when properly used in accordance with
instructions for use provided in the labeling, can be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life support device or system whose failure to perform can
be reasonably expected to cause the failure of the life support device or to affect its safety or effective-
ness.

Mosel-Vitelic reserves right to make changes to its products at any time without notice in order to improve design and
supply the best possible product. We assume no responsibility for any errors which may appear in this publication.
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MOSEL-VITELIC COMPANY BACKGROUND

MOSEL-VITELIC Corporation designs, develops, manufactures, and markets high performance and
application specific memory products. The company was merged from MOS Electronics Corporation and
Vitelic Corporation in 1991. Headquarters of the company is located in Science Based Industrial Park,
Taiwan with subsidiaries in USA, Japan, and Hong Kong.

MOSEL-VITELIC currently offers a wide range of products including high speed and standard SRAMs,
DRAMSs, Video RAMs, SIMMs, and application specific memories.

One of MOSEL-VITELIC’s major strengths is its design engineering capability—a combination of many
man-years of experience in memory circuit development and advanced computer-based tools for efficient
design methodology. Current CAD tools allow product to be designed in a few weeks compared to man-
years required previously. Talented designers, working with variations on a basic schematic, can now
bring a variety of complex feature-intensive products through the design stage far more rapidly than
before. New effective design verification tools translate to a high probability of working silicon on the first
wafer run.

MOSEL-VITELIC’s memory products employ proprietary high speed, low power designs with the state-of-
the-art CMOS technology. The technology uses CMOS for low power consumption, multi-layer poly-silicon
and two layers of metal interconnect for high packing density, and gate lengths of the sub-micron level for
high speed performance. In addition, MOSEL-VITELIC uses the most advanced state-of-the art CMOS
manufacturing facilities to ensure a high level of performance and reliability. Advanced circuit design
techniques and process technology are used to provide high degrees of ESD protection and latch-up
immunity.

MOSEL-VITELIC is able to exploit its advanced design capability and its high performance process
capability through its partnerships with major semiconductor corporations who are equipped with highly
automated and ultra-clean manufacturing facilities. In most cases these are manufacturing, licensing and
joint development relationships. MOSEL-VITELIC gains enhanced production capability and access to
domestic markets in Europe and the Far East through these alliances.

In addition, MOSEL-VITELIC is building its own 0.4-0.6 micron fab in the Science Based Industrial Park,
Taiwan. This wafer fabrication facility will be used primarily for the introduction of new products. The
company intends to maintain and increase its manufacturing alliances to complement this in-house produc-
tion capability.

MOSEL-VITELIC is committed to serving the needs of the high performance, application specific memory
market with extremely reliable, thoroughly tested, high quality products. Quality starts at the design stage
by building in extra performance margins and is enhanced through each stage of the manufacturing
process to timely customer deliveries. MOSEL-VITELIC works closely with its customers to build in the
application specific memory features and functions required to produce leading edge computer systems.
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MOSEL-VITELIC

PRODUCT SELECTION GUIDE

DRAMS
E . |cc Max. ICOSBF Max.

Part Number Description Speeds (ns) | Package(s) (mA) (mA) Availability
V53C256A 256K x 1 DRAM 70,80,100 J,P 60 1.2 Now
V53C464A/466A | 64K x4 DRAM 70,80,100 J,P 65 0.2, Now
V53C864 64K x 8 DRAM 70,80,100 K,P 65 1 Now
V53C100F 1 Meg x 1 DRAM 60,70,80 K,P 90/80/70 2 Now
V53C100H 1 Meg x 1 DRAM 45,50,55,60 K,P 110/100/90/85 0.15 Now
V53C100N 1 Meg x 1 DRAM - 3.3V 60,70,80 K,P 45/40/35 0.04 Now
V53C104F 256K x 4 DRAM 60,70,80 K,P 90/80/70 2 Now
V53C104H 256K x 4 DRAM 45,50,55,60 K,P 110/100/90/85 015 Now
V53C104N 256K x 4 DRAM - 3.3V 60,70,80 K,P 45/40/35 0.04 Now
V53C664 64K x 16 DRAM 80,100 K 115/90 1 Now
V53C8256H 256K x 8 DRAM 45,50,60 K,P 160/150/ 0.8 Now

145/135
V53C8256N 256K x 8 DRAM - 3.3V 60,70,80 K,P 65/60/55 1 Now
V53C8512 512K x 8 DRAM 50,60,70 K 120/110/105 1 Q4'93
V53C9512 512K x 9 DRAM 50,60,70 K 120/110/105 1 Q4 '93
V53C400 4 Meg x 1 DRAM 60,70,80,100 K 100/90/80/70 1 Now
V53C404 1 Meg x 4 DRAM 60,70,80,100 K 100/90/80/70 1 Now
MEMORY MODULES

lcc Max. lccse Max.
Part Number Description Speeds (ns) | Package(s) (mA) (mA) Availability
V10448 256K x 8 SIMM (2 chips) 60,70,80 S 130 2 Now
V100J8 . 1 Meg x 8 SIMM (8 chips) 60,70,80 S 480 8 Now
V4048 1 Meg x 8 SIMM (2 chips) 70,80 S 140 2 Now
V4008 4 Meg x 8 SIMM (8 chips) - 70,80 S 560 8 Now
V104J9 256K x 9 SIMM (3 chips) 70,80 S 160 4 Now
V100J9 1 Meg x 9SIMM (9 chips) 60.70,80 S 540 9 Now
V404J9 1 Meg x 9 SIMM (3 chips) 70,80 S 240 3 Now
V400J9 4 Meg x 9 SIMM (9 chips) 70,80 S 660 13 - Now
V104J36 256K x 36 SIMM (12 chips) 70,80 S 760 12.8 Now .
V104J236 512K x 36 SIMM (24 chips) 70,80 S 1320 24 Now
V404J36 1 Meg x 36 SIMM (12 chips) 70,80 S 900 12 Now
VIDEO RAMS

lcc Max. lccss Max.
Part Number Description Speeds (ns) | Package(s) (mA) (mA) Availability
V53C261 64K x 4 Video RAM 100,120 K,P,Z 60/50 6 Now
V52C4256/8 256K x 4 Video RAM 60,70,80,100 K,Z 95/85/75/65 7 Now
V52C8126/8 128K x 8 Video RAM 70,80,100 K,Z 90/80/70 7 Now
V52C8254 256K x 8 Video RAM 60,70,80 K 95/85/75 8 Q4 '93
V52C8255/6 256K x 8 Video RAM 60,70,80 K 95/85/75 8 Q4 '93
V52C8258 256K x 8 Video RAM 60,70,80 K 135/105 10 Q4 '93
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MOSEL-VITELIC PRODUCT SELECTION GUIDE
HIGH SPEED STATIC RAMS
Icc Max. lccss Max.
Part Number Description Speeds (ns) | Package(s) (mA) (mA) Availability
MS6264A 8K x 8 SRAM 20,25,35 N,R 150 0.1/3 Now
MS62256A 32K x 8 SRAM 20,25,35,45 N,R 180 10 Now
MS62256H 32K x 8 SRAM 15,20,25,35 N,R 200 40 Q3'93
MS621002 256K x 4 SRAM 20,25,35 K 130 1 Now
MS621008 128K x 8 SRAM 20,25,35 EK 150 2 Now
STANDARD STATIC RAMS
lgc Max. | lccsg Max.
Part Number Description Speeds (ns) | Package(s) (mA) (mA) Availability
MS6516 2K x 8 SRAM 100 P,S 70 0.01 Now
MS6264 8K x 8 SRAM 70,100 F,P 85 0.1 Now
MS6264N 8K x 8 SRAM - 3.3V 100 F.P 50 0.1 Now
MS6265 8K x8 SRAM — Low Power 100 F.N,P 40 0.01 Now
MS62256 32K x 8 SRAM 100 N,F,P 70 0.1 Now
70 N,F,P 80 0.1 Now
MS62256C 32K x 8 SRAM 70,100 F.N,P 80 0.02 Now
Low Low Power :
MS62256N 32K x 8 SRAM - 3.3V 70,100 S,R 60 0.1 Now
MS628128 128K x 8 SRAM 80,100,120 F.P 80 3 Q4'93
FIFOS
lcc Max. lccss Max.
Part Number Description Speeds (ns) | Package(s) (mA) (mA) Availability
MS7200 256 x 9 FIFO 25,35 FJ,N,P 125 0.5 Now
MS7201A 512 x 9 FIFO
MS7202A 1 Kx 9 FIFO 50,80 F.J,N,P 80 0.5
MS7203 2K x 9 FIFO 50,80 F.J,N,P 125 2 Now
20,25,35 J,N,P 125 2 Now
MS7204 4K x 9 FIFO 50,80 F.J,N,P 125 2 Now
20,25,35 J,P 125 2 Now
MS76215 512 x 18 Synchronous FIFO 20,25,30 G,J 200 — Now
MS76225 1K x 18 Synchronous FIFO
MS76500A 64 x 16 Bi-Directional FIFO 25,30 J 75 Now
MS76502A 256 x 16 Bi-Directional FIFO 25,30 J 75 Now
MS76542 256 x 36 x 2 25,30,35 G,Q 180 1 Now

Bi-Directional FIFO




MOSEL-VITELIC

DRAM CROSS REFERENCE
FUJITSU MOSEL-VITELIC MCM514100 V53C400F

MCM514400 V53C404F
MB81258 V53C258
MB81C1000A V53C100F NEC MOSEL-VITELIC
MB81C4256A V53C104F -
MB814100 V53C400F uPD41256 V53C256
MB814400 V53C404F uPD421000 V53C100F
MB81461 V53C261 nPD424256 V53C104F

uPD424100 V53C400F
GOLDSTAR MOSEL-VITELIC nPD424400 V53C404F

uPD41264 V53C261
GM71256 V53C256 -
GM71C1000 V53C100F OKI MOSEL-VITELIC
GM71C4256A V53C104F

MSM41256A V53C256
HITACHI MOSEL-VITELIC MSM511000 V53C100F

MSM514256 V53C104F
HM51256 V53C256 MSM514100 V53C400F
HM51258 V53C258 MSM514400 V53C404F
HM511001 V53C100F
HM514256 V53C104F SAMSUNG MOSEL-VITELIC
HM514100 V53C400F
HM514400 V53C404F KM41C256A V53C256
HM53461 V53C261 KM41C1000 V53C100F
HM53235 V52C4256 KM44C256A V53C104F
HM53251 V52C4258 KM41C4000 V53C400F
HM538121 V52C8126 KM44C1000 V53C404F
HM538123 Vv52C8128 -

SHARP MOSEL-VITELIC
HYUNDAI MOSEL-VITELIC

LH21256 V53C256
HY53C256 V53C256 LH64256 V563C104F
HY51C1000 V53C100F
HY51C4256 V53C104F SIEMENS MOSEL-VITELIC
MICRON MOSEL-VITELIC HYB414257 V53C256

HYB511000 V53G100F
MT1259 V53C256 HYB514256 V53C104F
MT4C1024 V53C100F HYB514100 V53C400F
MT4C256 V53C104F HYB514400 V53C404F
MT4C1004 V53C400F
MT4C4001 V53C404F TI MOSEL-VITELIC
MT4C4064 V53C261

TMS1259 V53C256
MITSUBISHI MOSEL-VITELIC TMS4C1024 V53C100F

TMS44C256 V53C104F
M5M4257AP V53C256 TMS44100 V53C400F
M5M41000B V53C100F TMS44400 V53C404F
M5M44256 V53C104F TMS4461 V53C261
M5M44100 V53C400F
M5M4400 V53C404F TOSHIBA MOSEL-VITELIC
M5M4C264 V53C261

TC511259 V563C256
MOTOROLA MOSEL-VITELIC TC511000 V53C100F

TC514256 V53C104F
MCM6257B V53C256 TC514100 V53C400F
MCM511000A V53C100F TC514400 V53C404F
MCM514256A V53C104F
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MOSEL-VITELIC VRAM CROSS REFERENCE
Function Mosel-Vitelic Hitachi Function Mosel-Vitelic Hitachi
256K x 4 VRAM V52C4256 HM53235 128K x 8 VRAM V52C8128 HM538123
R/W New Mask X X R/W New Mask X X
R/W Old Mask R/W Old Mask
Block Write (BW) Block Write (BW) X
BW New Mask BW New Mask X
BW Old Mask BW Old Mask
Flash Write New Mask X Flash Write New Mask X X
Load Mask Register Load Mask Register
Load Color Register Load Color Register X X
Read Trans/Serial Out X X Read Trans/Serial Out X X
Split Read Trans Split Read Trans X
Write Trans/Serial In X X Write Trans/Serial In X X
Pseudo Write Trans X X Pseudo Write Trans X X
Alternate Write Trans Alternate Write Trans
Split Write Trans Split Write Trans X
Mask Write Trans/Serial In Mask Write Trans/Serial In X
Function Mosel-Vitelic Hitachi Function Mosel-Vitelic Micron
256K x 4 VRAM V52C4258 HM53251 256K x 4 VRAM V52C4256 MT42C4255
R/W New Mask X X R/W New Mask X X
R/W Oid Mask R/W Old Mask X
Block Write (BW) X Block Write (BW)

BW New Mask X BW New Mask

BW Old Mask BW Old Mask

Flash Write New Mask X Flash Write New Mask

Load Mask Register Load Mask Register X
Load Color Register X Load Color Register

Read Trans/Serial Out X X Read Trans/Serial Out X X
Split Read Trans X Split Read Trans X
Write Trans/Serial In X Write Trans/Serial In X X
Pseudo Write Trans X X Pseudo Write Trans X X
Alternate Write Trans Alternate Write Trans X
Split Write Trans X Split Write Trans

Mask Write Trans/Serial In X Mask Write Trans/Serial In

Function Mosel-Vitelic Hitachi Function Mosel-Vitelic Micron
128K x 8 VRAM V52C8126 HM538121 256K x 4 VRAM V52C4258 MT42C4256
R/W New Mask X X R/W New Mask X X
R/W Old Mask R/W Old Mask X
Block Write (BW) Block Write (BW) X X
BW New Mask BW New Mask X X
BW Old Mask BW Old Mask X
Flash Write New Mask Flash Write New Mask X

Load Mask Register Load Mask Register X
Load Color Register Load Color Register X X
Read Trans/Serial Out X X Read Trans/Serial Out X X
Split Read Trans Split Read Trans X X
Write Trans/Serial In X X Write Trans/Serial In X X
Pseudo Write Trans X X Pseudo Write Trans X X
Alternate Write Trans Alternate Write Trans X
Split Write Trans Split Write Trans X

Mask Write Trans/Serial In Mask Write Trans/Serial In X




MOSEL-VITELIC VRAM CROSS REFERENCE
Function Mosel-Vitelic Micron Function Mosel-Vitelic | Mitsubishi
128K x 8 VRAM V52C8126 MT42C8127 128K x 8 VRAM V52C8128 M5M482128
R/W New Mask X X R/W New Mask X X
R/W Old Mask X R/W Oid Mask

Block Write (BW) Block Write (BW) X X
BW New Mask BW New Mask X X
BW Old Mask BW Old Mask

Flash Write New Mask Flash Write New Mask X X
Load Mask Register X Load Mask Register

Load Color Register Load Color Register X X
Read Trans/Serial Out X X Read Trans/Serial Out X X
Split Read Trans X Split Read Trans X X
Write Trans/Serial In X X Write Trans/Serial In X

Pseudo Write Trans X X Pseudo Write Trans X - X
Alternate Write Trans X Alternate Write Trans

Split Write Trans Split Write Trans X X
Mask Write Trans/Serial In Mask Write Trans/Serial In X X
Function Mosel-Vitelic Micron Function Mosel-Vitelic NEC
128K x 8 VRAM V52C8128 MT42C8128 256K x 4 VRAM V52C4256 pPD524273
R/W New Mask X X R/W New Mask X X
R/W Old Mask X R/W Oid Mask

Block Write (BW) X X Block Write (BW)

BW New Mask X X BW New Mask

BW Old Mask X BW Old Mask

Flash Write New Mask X Flash Write New Mask

Load Mask Register X Load Mask Register

Load Color Register X X Load Color Register

Read Trans/Serial Out - X X Read Trans/Serial Out X X
Split Read Trans X X Split Read Trans

Write Trans/Serial In X X Write Trans/Serial In X

Pseudo Write Trans X X Pseudo Write Trans X

Alternate Write Trans "X Alternate Write Trans

Split Write Trans X Split Write Trans

Mask Write Trans/Serial In X Mask Write Trans/Serial In

Function Mosel-Vitelic | Mitsubishi Function Mosel-Vitelic NEC
256K x 4 VRAM V52C4258 M5M44256 256K x 4 VRAM V52C4258 nPD524256
R/W New Mask X X R/W New Mask X X
R/W Old Mask R/W Oid Mask

Block Write (BW) X X Block Write (BW) X

BW New Mask X X BW New Mask X

BW Old Mask BW Oid Mask

Flash Write New Mask X X Flash Write New Mask X X
Load Mask Register Load Mask Register

Load Color Register X X Load Color Register X

Read Trans/Serial Out X X Read Trans/Serial Out X

Split Read Trans X X Split Read Trans X

Write Trans/Serial In X Write Trans/Serial In X X
Pseudo Write Trans X X Pseudo Write Trans X

Alternate Write Trans Alternate Write Trans

Split Write Trans X X Split Write Trans X

Mask Write Trans/Serial In X X Mask Write Trans/Serial In X




MOSEL-VITELIC VRAM CROSS REFERENCE
Function Mosel-Vitelic NEC Function Mosel-Vitelic Tl
128K x 8 VRAM V52C8128 uPD42275 128K x 8 VRAM V52C8128 TMS48C121
R/W New Mask X X R/W New Mask X X
R/W Old Mask X R/W Old Mask X
Block Write (BW) X X Block Write (BW) X X
BW New Mask X X BW New Mask X X
BW Old Mask X BW Old Mask X
Flash Write New Mask X X Flash Write New Mask X

Load Mask Register X Load Mask Register X
Load Color Register X X Load Color Register X X
Read Trans/Serial Out X X Read Trans/Serial Out X X
Split Read Trans X X Split Read Trans X X
Write Trans/Serial In X Write Trans/Serial In X X
Pseudo Write Trans X Pseudo Write Trans X X
Alternate Write Trans Alternate Write Trans X
Split Write Trans X Split Write Trans X

Mask Write Trans/Serial In X Mask Write Trans/Serial In X

Function Mosel-Vitelic T Function Mosel-Vitelic Toshiba
256K x 4 VRAM V52C4256 TMS44C250 256K x 4 VRAM V52C4256 TC524256
R/W New Mask X X R/W New Mask X X
R/W Old Mask R/W Old Mask

Block Write (BW) Block Write (BW)

BW New Mask BW New Mask

BW Old Mask BW Old Mask

Flash Write New Mask Flash Write New Mask

Load Mask Register Load Mask Register

Load Color Register Load Color Register

Read Trans/Serial Out X X Read Trans/Serial Out X X
Split Read Trans Split Read Trans

Write Trans/Serial In X X Write Trans/Serial In X X
Pseudo Write Trans X X Pseudo Write Trans X X
Alternate Write Trans Alternate Write Trans

Split Write Trans Split Write Trans

Mask Write Trans/Serial In Mask Write Trans/Serial In

Function Mosel-Vitelic T Function Mosel-Vitelic Toshiba
256K x 4 VRAM V52C4258 TMS44C521 256K x 4 VRAM V52C4258 TC5524258
R/W New Mask X X R/W New Mask X X
R/W Old Mask X R/W Old Mask

Block Write (BW) X X Block Write (BW) X X
BW New Mask X X BW New Mask X X
BW Old Mask X BW Old Mask

Flash Write New Mask X Flash Write New Mask X X
Load Mask Register X Load Mask Register

Load Color Register X X Load Color Register X X
Read Trans/Serial Out X X Read Trans/Serial Out X X
Split Read Trans X X Split Read Trans X X
Write Trans/Serial In X X Write Trans/Serial In X

Pseudo Write Trans X X Pseudo Write Trans X X
Alternate Write Trans X Alternate Write Trans

Split Write Trans X Split Write Trans X X
Mask Write Trans/Serial In X Mask Write Trans/Serial In X X




MOSEL-VITELIC VRAM CROSS REFERENCE
Function Mosel-Vitelic Toshiba Function Mosel-Vitelic Toshiba
128K x 8 VRAM V52C8126 TC58126A 128K x 8 VRAM V52C8128 | TC58128A/B
R/W New Mask X X R/W New Mask X X

R/W Old Mask R/W Old Mask

Block Write (BW) Block Write (BW) X X

BW New Mask BW New Mask X X

BW Old Mask BW Old Mask

Flash Write New Mask Flash Write New Mask X X

Load Mask Register Load Mask Register

Load Color Register Load Color Register X X
Read Trans/Serial Out X X Read Trans/Serial Out X X

Split Read Trans Split Read Trans X X

Write Trans/Serial In X Write Trans/Serial In

Pseudo Write Trans X X Pseudo Write Trans X X
Alternate Write Trans Alternate Write Trans

Split Write Trans Split Write Trans X X
Mask Write Trans/Serial in X Mask Write Trans/Serial In X X




MOSEL-VITELIC SRAM CROSS REFERENCE
CYPRESS MOSEL-VITELIC CY7C199-25PC MS62256A-25NC
CY7C198-35PC MS62256A-30NC
CY7C106-20PC MS621002-20EC CY7C199-35PC MS62256A-35NC
CY7C106-20SC MS621002-20KC CY7C199-45PC MS62256A-45NC
CY7C106-25PC MS621002-25EC
CY7C106-25SC MS621002-25KC FUJITSU MOSEL-VITELIC
CY7C106-35PC MS621002-35EC
CY7C106-35SC MS621002-35KC MB81C78A MS6264A-35NC
CY7C108-20PC MS621008-20EC MB81C78A-25P MS6264A-25PC
CY7C108-20SC MS621008-20KC MB81C78A-35P MS6264A-35PC
CY7C108-25PC MS621008-25EC MB81C78A-35PF MS6264A-35FC
CY7C108-25SC MS621008-25KC MB81C78A-35PJ MS6264A-35RC
CY7C108-35PC MS621008-35EC MB81C78A-45P-SK MS6264A-45NC
CY7C108-355C MS621008-35KC MB81C78A-45PF MS6264A-45FC
CY7C166-20PC MS6267A-25NC MB81C81A35P MS62251A-25NC
CY7C166-20PC MS6267A-35NC MB81C81A35P MS62251A-35NC
CY7C166-20PC MS6267A-45NC MB81C81A35PJ MS62251A-25RC
CY7C185-25/35/45/55PC | MS6264A-25/35/45NC MB81C81A35PJ MS62251A-35RC
CY7C185-25/35/45/55VC | MS6264A-25/35/45RC MB81C81A45P MS62251A-45NC
CY7C185-30SC MS6264A-25SC MB81C81A45PJ MS62251A-45RC
CY7C185-35PC MS6264A-35PC MB81C84-35P MS62252A-25NC
CY7C185A-25PC MS6264A-25PC MB81C84A-35P MS62252A-35NC
CY7C185A-30PC MS6264A-25PC MB81C84A-45P MS62252A-45NC
CY7C185A-35SC MS6264A-35SC MB81C84A35PJ MS62252A-25RC
CY7C186-25/35/45/55PC | MS6264AL-25/35/45PC MB81C84A35PJ MS62252A-35RC
CY7C186-25/35/45/55VC | MS6264AL-25/35/45RC MB81C84A45PJ MS62252A-45RC
CY7C194-25PC MS62252A-25NC MB8287-35BH MS62256A-35NC
CY7C194-25SC MS62252A-25RC MB8287-35PJ MS62256A-35RC
CY7C194-35PC MS62252A-35NC MB8287-45PJ MS62256A-45RC
CY7C194-35SC MS62252A-35RC MB8287-45PSH MS62256A-45NC
CY7C194-45PC MS62252A-45NC MB82B00525P MS621002-20EC
CY7C194-455C MS62252A-45RC MB82B00525P MS621002-25EC
CY7C196-20PC MS62253A-20NC MB82B00525PJ MS621002-20KC
CY7C196-20VC MS62253A-20RC MB82B00525PJ MS621002-25KC
CY7C196-25PC MS62253A-25NC MB82B00535P MS621002-35EC
CY7C196-25VC MS62253A-25RC MB82B00535PJ MS621002-35KC
CY7C197-25PC MS62251A-25NC MB8416-10DIP MS6516L-10PC
CY7C197-25S5C MS62251A-25RC MB84256A-10LLFP MS62257-10FC
CY7C197-35PC MS62251A-35NC MB84256A-10LLP MS62257-10PC
CY7C197-35SC MS62251A-35RC MB84256A-10LP MS62256L-10PC
CY7C197-45PC MS62251A-45NC MB84256A-10LPF MS62256L-10FC
CY7C197-45SC MS62251A-45RC MB84256A-12LLFP MS62256CLL-10FC
CY7C198-25PC MS62256A-25PC MB84256A-12LLP MS62256CLL-10PC
CY7C199-25VC MS62256A-25RC MB84256A-12LP MS62256L-10PC
CY7C198-25SC MS62256A-25SC MB84256A-12LPF MS62256L-10FC
CY7C198-30PC MS62256A-25PC MB84256A-15LLFP MS62257-10FC
CY7C199-30VC MS62256A-25RC MB84256A-15LLP MS62257-10PC
CY7C198-30SC MS62256A-25SC MB84256A-70LP MS62256L-70PC
CY7C198-35PC MS62256A-35PC MB84256A-70LPF MS62256L-70FC
CY7C199-35VC MS62256A-35RC MB84256A-85LLFP MS62257-70FC
CY7C198-35SC MS62256A-35SC MB84256A-85LLP MS62257-70FC
CY7C198-45PC MS62256A-45PC MB84256A-85LP MS62256L-85PC
CY7C199-45VC MS62256A-45RC MB84256A-85LPF MS62256L-85FC
CY7C198-45SC MS62256A-45SC MB8464A-80/10/15LLP MS6265-10PC
CY7C199-55VC MS62256A-45NC MB8464A-80/10/15LLP-SK| MS6265-10NC
CY7C198-55PC MS62256A-55PC MB8464A-80/10/15LLPF MS6265-10FC
CY7C199-55VC MS62256A-45RC MB8464A-80/10/15LP MS6264L-10PC
CY7C198-55SC MS62256A-45SC MBB8464A-80/10/15LP-SK | MS6265-10NC




—

HM6264ALFP-10/12/15/L

MS6265-10FC

MOSEL-VITELIC SRAM CROSS REFERENCE
MB8464A-80/10/15LPF MS6264L-10FC HM6264ALP-10/12/15 MS6264L-10PC
MB8464A-80/10/15P MS6264L-70PC HM6264ALP-10/12/15L MS6265-10PC
MB8464A-80/10/15P-SK MS6265-10NC HM6264ALSP-10/12/15 MS6265-10NC
MB8464A-80/10/15PF MS6264L-70/100FC HM6264AP-10/12/15 MS6264L-10PC

HM6264ASP-10/12/15 MS6265-10NC
GOLDSTAR MOSEL-VITELIC HM6264FP-10/12/15 MS6264L-10FC
HM6264LFP-10/12/15 MS6264L-10FC
GM76C256L-10 MS62256L-10PC HM6264LFP-10/12/15L MS6265-10FC
GM76C256L-12 MS62256L-10PC HM6264LP-10/12/15 MS6264L-10PC
GM76C256L-15 MS62256L-10PC HM6264LP-10/12/15L MS6265-10PC
GM76C256L-85 MS62256L-85PC HM6264P-10/12/15 MS6264L-10PC
GM76C256LFW-10 MS62256L-10FC HM62832HJP-25 MS62256A-25RC
GM76C256LFW-12 MS62256L-10FC HM62832HJP-25 MS62256A-25SC
GM76C256LFW-15 MS62256L-10FC HM62832HJP-25 MS62256A-25RC
GM76C256LFW-85 MS62256L-85FC HM62832HJP-30 MS62256A-25RC
GM76C28-10/12 MS6516L-10PC HM62832HJP-30 MS62256A-25SC
HM62832HJP-35 MS62256A-35RC
HITACHI MOSEL-VITELIC HM62832HJP-35 MS62256A-35SC
HM62832HJP-45 MS62256A-45RC
HM6116FLP-2/3/4 MS6516L-10SC HM62832HJP-45 MS62256A-45SC
HM6116FP-2/3/4 MS6516L-10SC HM62832HP-25 MS62256A-25NC
HM6116LP-2/3/4 MS6516L-10PC HM62832HP-25 MS62256A-25NC
HM6116P-2/3/4 MS6516L-10PC HM62832HP-30 MS62256A-25NC
HM6207HJP-25 MS62251A-25RC HM62832HP-30 MS62256A-25PC
HM6207HJP-35. MS62251A-35RC HM62832HP-35 MS62256A-25PC
HM6207HJP-45 MS62251A-45RC HM62832HP-35 , MS62256A-35NC
| HM6207HP-25 - MS62251A-25NC HM62832HP-35 MS62256A-35PC
HM6207HP-35 MS62251A-35NC HM62832HP-45 MS62256A-45NC
HM6207HP-45 MS62251A-45NC HM62832HP-45 MS62256A-45PC
HM6208H9-25 MS62252A-25NC HM62832JP-35 MS62256A-35RC
HM6208HJP-25 MS62252A-25RC HM62832JP-45 MS62256A-45RC
HM6208HJP-35 MS62252A-35RC HM62832P-35 MS62256A-35NC
HM6208HJP-45 MS62252A-45RC HM62832P-45 MS62256A-45NC
HM6208HP-35 MS62252A-35NC HM6709JP-20 MS62253A-20NC -
HM6208HP-45 MS62252A-45NC HM6709JP-20 MS62253A-20RC
HM62256CLP-10SL MS62257-10PC HM6709JP-25 MS62253A-256NC
HM62256CLP-12SL MS62257-10PC HM6709JP-25 MS62253A-25RC
HM62256CLP-15SL MS62257-10PC HM6789HAP-20 MS6267A-20NC
HM62256LFP-10SLT MS62257-10FC HM6789HAP-20 MS6267A-25NC
HM62256LFP-10T MS62256L-10FC HM6789HAP-20 MS6267A-35NC
HM62256LFP-12SLT MS62257-10FC HM6789HAP-20 MS6267A-45NC
HM62256LFP-12T MS62256L-10FC
HM62256LFP-15SLT MS62257-10FC HYUNDAI MOSEL-VITELIC
HM62256LFP-15T MS62256L-10FC
HM62256LFP-8T MS62256L-85FC HY6116ALX-10/12/15P MS6516L-10PC
HM62256LP-10 MS62256L-10PC HY6116AX-10/12/15P MS6516L-10PC
HM62256LP-12 MS62256L-10PC ' - HY62641-85/100/120/150J | MS6264L-10FC
HM62256LP-15 MS62256L-10PC HY6264L-85/100/120/150P| MS6264L-10PC
HM62256LP-8 MS62256L-85PC HY62C256LJ-10 MS62256L-10FC
HM624256JP-35 MS621002-25KC HY62C256LJ-12 MS62256L-10FC
HM624256JP-35 MS621002-35KC HY62C256LJ-15 MS62256L-10FC
HM624256JP-45 MS621002-20KC HY62C256LP-10 MS62256L-10PC
HM624256P-35 MS621002-25EC HY62C256LP-12 MS62256L-10PC
HM624256P-35 MS621002-35EC HY62C256LP-15 MS62256L-10PC
HM624256P-45 MS621002-20EC HY63C256P-35 MS62256A-35PC
HM6264AFP-10/12/15 MS6264L-10FC HY63C256P-45 MS62256A-45PC
HM6264ALFP-10/12/15 MS6264L-10FC '




MOSEL-VITELIC

SRAM CROSS REFERENCE

IDT MOSEL-VITELIC IDT71257S45TP MS62251A-35NC

IDT71258S25PE MS62252A-25RC
IDT61298S/L20P MS62253A-20NC IDT71258S25TP MS62252A-25NC
IDT612985/L20Y MS62253A-20RC IDT71258S35PE MS62252A-35RC
IDT61298S/L25P MS62253A-25NC IDT71258S35TP MS62252A-35NC
IDT61298S/L25Y MS62253A-25RC IDT71258S45PE MS62252A-45RC
IDT6198S/L-20P MS6267A-20NC IDT71258S45TP MS62252A-45NC
IDT6198S/L-25P MS6267A-25NC IDT7164S-125/30/35TP MS6264A-25/30/35NC
IDT6198S/L-35P MS6267A-35NC IDT7164S-25/30/35 MS6264A-25/30/35SC
IDT6198S/L-35P MS6267A-45NC IDT7164S-25/30/35P MS6264A-25/30/35PC
IDT71024 MS621008-20EC IDT7164S-25/30/35PE MS6264A-25/30/35FC
IDT71024 MS621008-20KC IDT7164S25P MS6264A-25PC
iDT71024 MS621008-25EC IDT7164S25TP MS6264A-25NC
IDT71024 MS621008-25KC IDT7164S30P MS6264A-25PC
IDT71024 MS621008-35EC IDT7164S30Y MS6264A-25RC
IDT71024 MS621008-35KC IDT7164S30Y MS6264A-25SC
IDT71028 MS621002-25KC IDT7164S35P MS6264A-35PC
IDT71028 MS621002-20EC IDT7164S35Y MS6264A-35RC
IDT71028 MS621002-20KC IDT7164S35Y MS6264A-35SC
IDT71028 MS621002-25EC IDT7164STP35 MS6264A-35NC
IDT71028 MS621002-35EC
IDT71028 MS621002-35KC INTEL MOSEL-VITELIC
IDT7125630TP MS62256A-25NC
IDT7125630Y MS62256A-25RC P5164-PDIP20/25 MS6264A-25PC
IDT7125635P MS62256A-35PC P5164SL-PDIP100 MS6264L-10PC
IDT7125635TP MS62256A-35NC PG51256SL-10 SOIC PACK | MS62256L-10FC
IDT7125635Y MS62256A-35RC PG51256SL-10 P DIP MS62256L-10PC
iDT7125645P MS62256A-45PC PG51256SL-70 SOIC PACK | MS62256L-70FC
IDT7125645TP MS62256A-45NC PG51256SL-70 P DIP MS62256L-70PC
IDT7125645Y MS62256A-45RC PG5164SL-SOIC100 MS6264L-10FC?
IDT71256525PE MS62256A-25SC
IDT71256525TP MS62256A-25NC MICROTECH MOSEL-VITELIC
IDT71256525Y MS62256A-25RC
IDT71256S25P MS62256A-25PC MT5C2568-25 MS62256A-25NC
IDT71256S25PE MS62256A-25RC MT5C2568-25DJ MS62256A-25RC
IDT71256S25TP MS62256A-25NC MT5C2568-30 MS62256A-25NC
IDT71256S25Y MS62256A-25SC MT5C2568-30DJ MS62256A-25RC
IDT71256S30P MS62256A-25PC MT5C2568-35 MS62256A-35NC
IDT71256S30PE MS62256A-25RC MT5C2568-35DJ MS62256A-35RC
IDT71256S30TP MS62256A-25NC MT5C2568-35W MS62256A-35PC
IDT71256S30Y MS62256A-25SC MT5C2568-45 MS62256A-45NC
IDT71256S35P MS62256A-35PC MT5C2568-45DJ MS62256A-45RC
IDT71256S35PE MS62256A-35RC MT5C2568-45W MS62256A-45PC
IDT71256835TP MS62256A-35NC
IDT71256835Y MS62256A-35SC MICRON MOSEL-VITELIC
IDT71256S45P MS62256A-45PC
IDT71256S45PE MS62256A-45RC MT5C1005DJ-20 MS621002-20EC
IDT71256S45TP MS62256A-45NC MT5C1005DJ-25 MS621002-25EC
IDT71256S45Y MS62256A-45SC MT5C1005DJ-35 MS621002-35EC
IDT71256S55P MS62256A-55PC MT5C1005W-20 MS621002-20KC
IDT71256S55PE MS62256A-45RC MT5C1005W-25 MS621002-25KC
IDT71256S55TP MS62256A-45NC MT5C1005W-35 MS621002-35KC
IDT71256855Y MS62256A-45SC MT5C1008DJ-20 MS621008-20EC
IDT71257S25PE MS62251A-25RC MT5C1008DJ-25 MS621008-25EC
IDT71257S25TP MS62251A-25NC MT5C1008DJ-35 MS621008-35EC
IDT71257S35PE MS62251A-35RC MT5C1008W-20 MS621008-20KC
IDT71257S35TP MS62251A-35NC MT5C1008W-25 MS621008-25KC
IDT71257S45PE MS62251A-35RC MT5C1008W-35 MS621008-35KC




MOSEL-VITELIC SRAM CROSS REFERENCE
MT5C2564-25 MS62252A-25NC M5M5256FP-15L MS62256L-10FC
MT5C2564-35 MS62252A-35NC M5M5256FP-15LL MS62257-10FC
MT5C2564-45 MS62252A-45NC M5M5256P-10L MS62256L-10PC
MT5C2564DJ-25 MS62252A-25RC M5M5256P-10L MS62256L-10PC
MT5C2564DJ-35 MS62252A-35RC M5M5256P-10LL MS62257-10PC
MT5C2564DJ-45 MS62252A-45RC M5M5256P-12L MS62256L-10PC
MT5C2565-20 MS62253A-20NC M5M5256P-12LL MS62257-10PC
MT5C2565-25 MS62253A-25NC M5M5256P-15L MS62256L-10PC
MT5C2565DJ-20 MS62253A-20RC M5M5256P-15LL MS62257-10PC
MT5C2565DJ-25 MS62253A-25RC M5M5256P-70L MS62256L-70PC
MT5C2568-25 MS62256A-25NC M5M5256P-85L MS62256L-85PC
MT5C2568-35 MS62256A-30NC M5M5257J-25 MS62251A-25RC
MT5C2568-35 MS62256A-35NC M5M5257J-35 MS62251A-35RC
MT5C2568-45 MS62256A-45NC M5M5257J-45 MS62251A-45RC
MT5C2568DJ-25 MS62256A-25RC M5M5257P-25 MS62251A-25NC
MT5C2568DJ-35 MS62256A-25RC M5M5257P-35 MS62251A-35NC
MT5C2568DJ-35 MS62256A-25SC M5M5257P-45 MS62251A-45NC
MT5C2568DJ-45 MS62256A-45RC M5M5258J-25 MS62252A-25RC
MT5C2568DJ-45 MS62256A-45SC M5M5258J-35 MS62252A-35RC
MT5C2568W-25 MS62256A-25PC M5M5258J-45 MS62252A-45RC
MT5C2568W-35 MS62256A-35PC M5M5258P-25 MS62252A-25NC
MT5C2568W-45 MS62256A-45PC M5M5258P-35 MS62252A-35NC
MT5C5257-25 MS62251A-25NC M5M5258P-45 MS62252A-45NC
MT5C5257-35 MS62251A-36NC
MT5C5257-45 MS62251A-45NC MOTOROLA MOSEL-VITELIC
MT5C5257DJ-25 MS62251A-25RC
MT5C5257DJ-35 MS62251A-35RC MCM60L256AF-10 MS62256L-10FC
MT5C5257DJ-45 MS62251A-45RC MCM60L256AF-12 MS62256L-10FC
MT5C6405-25 MS6267A-25NC MCM60L256AF-70 MS62256L-70FC
MT5C6405-35 MS6267A-35NC MCM60L256AF-85 MS62256L-85FC
MT5C6405-35 MS6267A-45NC MCM60L256AP-10 MS62256L-10PC
MT5C6408-25 MS6264A-25NC MCMB60L256AP-12 MS62256L-10PC
MT5C6408-25/30/35DJL MS6264A-25/30/35RC MCM60L256AP-70 MS62256L-70PC
MT5C6408-25/30/35L MS6264A-25/30/35NC MCM6164CP-45/55 MS6264A-45NC
MT5C6408-35 MS6264A-35NC MCM6206J25 MS62256A-25RC
MT5C6408DJ-30 MS6264A-25RC MCM6206J25 MS62256A-25SC
MT5C6408DJ-35 MS6264A-35RC MCM6206J30 MS62256A-25RC
MT5C6408G-30 MS6264A-25SC MCM6206J30 MS62256A-25SC
MT5C6408G-35 MS6264A-35SC MCM6206J35 MS62256A-35RC
MT5C6408W-25 MS6264A-25PC MCM6206J35 MS62256A-35SC
MT5C6408W-30 MS6264A-25PC MCM6206J45 MS62256A-45RC
MT5C6408W-35 MS6264A-35PC MCM6206J45 MS62256A-45SC

MCM6206J55 MS62256A-45RC
MITSUBISHI MOSEL-VITELIC MCM6206J55 MS62256A-45SC

MCM6206NJ-30 MS62256A-25RC
M5M MS621002-20EC MCM6206NJ-35 MS62256A-35RC
M5M178P-35/45/55 MS6264A-35/45NC MCM6206NJ-45 MS62256A-45RC
M5M5165FP-70/10/12/15 | MS6264L-70/10FC MCM6206NP-30 MS62256A-25NC
M5M5165FP-70/10/12/15 | MS6264L-70/10FC MCM6206NP-35 MS62256A-35NC
M5M5165P-70/10/12/15 MS6264L-70/10PC MCM6206NP-45 MS62256A-45NC
M5M5165P-70/10/12/15L | MS6264L-70/10PC MCM6206P-35 MS62256A-35PC
M5M5256AFP-10L MS62256L-10FC MCM6206P-45 MS62256A-45PC
M5M5256AFP-70L MS62256L-70FC- MCM6206P25 MS62256A-25NC
M5M5256AFP-85L MS62256L-85FC MCM6206P25 MS62256A-25PC
M5M5256FP-10L MS62256L-10FC MCM6206P30 MS62256A-25NC
M5M5256FP-10LL MS62257-10FC MCM6206P30 MS62256A-25PC
M5M5256FP-12L MS62256L-10FC MCM6206P35 MS62256A-35NC
M5M5256FP-12L.L MS62257-10FC MCM6206P35 MS62256A-35PC




MOSEL-VITELIC SRAM CROSS REFERENCE
MCM6206P45 MS62256A-45NC UPD43258LA-35 MS62256A-35RC
MCM6206P45 MS62256A-45PC UPD43258LA-45 MS62256A-45RC
MCM6206P55 MS62256A-45NC uPD4363C-45 MS6267A-25NC
MCM6206P55 MS62256A-55PC uPD4363C-45 MS6267A-35NC
MCM6207J25 MS62251A-25RC uPD4363C-45 MS6267A-45NC
MCM6207J35 MS62251A-35RC UPDAGU-10L MS62256L-10FC
MCM6207J45 MS62251A-45RC UPDAGU-12L MS62256L-10FC
MCM6207P25 MS62251A-25NC UPDAGU-15L MS622561.-10FC
MCM®6207P35 MS62251A-35NC UPDAGU-85L MS62256L-85FC
MCM6207P45 MS62251A-45NC nuPD446-OBSOLETE MS6516L-10PC
MCM6208J20 MS621008-20KC
MCM6208J25 MS621008-25KC OKI MOSEL-VITELIC
MCM6208J35 MS621008-35KC
MCM6208P20 MS621008-20EC MSM51257AL-10GS MS62256L-10FC
MCM6208P25 MS621008-25EC MSM51257AL-10RS MS62256L-10PC
MCM6208P35 MS621008-35EC MSM51257AL-12GS MS62256L-10FC
MCM6209J-20 MS62253A-20RC MSM51257AL-12RS MS62256L-10PC
MCM6209J-25 MS62253A-25RC MSMS51257AL-85GS MS62256L-85FC
MCM6209P-20 MS62253A-20NC MSM51257AL-85RS MS622561-85PC
MCM6209P-25 MS62253A-25NC MSM51257ALL-10GS MS62257-10FC
MCM6228J25 MS621002-20KC MSM51257ALL-10RS MS62257-10PC
MCM6228J25 MS621002-25KC MSM51257ALL-85GS MS62257-70FC
MCM6228J35 MS621002-35KC MSM51257ALL-85RS MS62257-70PC
MCM6228P25 MS621002-20EC MSM5165AL-10GS MS6264L-10FC
MCM6228P25 MS621002-25EC MSM5165AL-10RS MS6264L-10PC
MCM6228P35 MS621002-35EC
MCM6264CNJ30 MS6264A-25RC PSI MOSEL-VITELIC
MCM6264CNJ30 MS6264A-25SC
MCM6264CNJ35 MS6264A-35RC P4C125625J MS62256A-25RC
MCM6264CNJ35 MS6264A-35SC P4C125625J MS62256A-25SC
MCM6264CP25 MS6264A-25NC P4C125625P MS62256A-25NC
MCM6264CP25 MS6264A-25PC P4C125625P MS62256A-25PC
MCM6264CP30 MS6264A-25PC P4C125630J - MS62256A-25RC
MCM6264CP35 MS6264A-35NC P4C125630J MS62256A-25SC
MCM6264CP35 MS6264A-35PC P4C125630P MS62256A-25NC
MCM6290P15 MS6267A-25NC P4C125630P MS62256A-25PC
MCM6290P15 MS6267A-35NC P4C125635J MS62256A-35RC
MCM6290P15 MS6267A-45NC P4C125635J MS62256A-35SC
MSM60L256AP-85 MS62256L-85PC P4C125635P MS62256A-35NC

P4C125635P MS62256A-35PC
NEC MOSEL-VITELIC P4C125645J MS62256A-45RC

P4C125645J MS62256A-45SC
UPD43256AC-10L MS62256L-10PC P4C125645P MS62256A-45NC
UPD43256AC-10L MS62257-10PC P4C125645P MS62256A-45PC
UPD43256AC-12L MS62256L-10PC P4C125655J MS62256A-45RC
UPD43256AC-15L MS62256L-10PC P4C125655J MS62256A-45SC
UPD43256AC-85L MS62256L-85PC P4C125655P MS62256A-45NC
UPD43256AC-85LL MS62257-70PC P4C125655P MS62256A-55PC
UPD43256AGU-10LL MS62257-10FC P4C1257-25J MS62251A-25RC
UPD43256AGU-85LL MS62257-75FC P4C1257-25P MS62251A-25NC
UPD43256BC-70L MS62256L-70PC P4C1257-35J MS62251A-35RC
UPD43256BC-85L MS62256L-85PC P4C1257-35P MS62251A-35NC
UPD43256BGU-70L MS62256L-70FC P4C1257-454 MS62251A-35RC
UPD43256BGU-85L MS62256L-85FC P4C1257-45P MS62251A-35NC
UPD43258CR-25 MS62256A-25NC P4C125825J MS62252A-25RC
UPD43258CR-35 MS62256A-35NC P4C125825P MS62252A-25NC
UPD43258CR-45 MS62256A-45NC P4C125835J MS62252A-35RC
UPD43258LA-25 MS62256A-25RC P4C125835P MS62252A-35NC




MOSEL-VITELIC SRAM CROSS REFERENCE
P4C125845J MS62252A-35RC LH5160N-10L MS6264L-10FC
P4C125845P MS62252A-35NC | LH5164D-10L MS6264L-10PC
P4C198L-25P MS6267A-25NC LH5164N-10L MS6264L-10FC
P4C198L-35P MS6267A-35NC LH521002-20 MS621002-20KC
P4C198L-45P MS6267A-45NC LH521002D-20 MS621002-20EC

LH521002D-25 MS621002-25EC
S$-MOS MOSEL-VITELIC LH521002D-35 MS621002-35EC
¥ LH521002K-25 MS621002-25KC
SRM20256LC-10 MS62256L-10PC LH521002K-35 MS621002-35KC
SRM20256LC-12 MS62256L-10PC LH521008D-20 MS621008-20EC
SRM20256L.C-85 MS62256L-85PC LH521008D-25 MS621008-25EC
SRM20256LM-10 MS62256L-10FC LH521008D-35 MS621008-35EC
SRM20256LM-12 MS62256L-10FC LH521008K-20 MS621008-20KC
SRM20256LM-85 MS622561-85FC LH521008K-25 MS621008-25KC
SRM20256N-45 MS62256A-45NC LH521008K-35 MS621008-35KC
SRM20256N-55 MS62256A-45NC - - LH52251AD-25 MS62251A-256NC
SRM22256C-55 MS62256A-55PC LH52251AD-35 MS62251A-35NC
SRM22256C-70 MS62256L-70PC LH52251AD-45 MS62251A-35NC
SRM22256M-55 - MS62256L-70FC LH52251AK-25 MS62251A-25RC
SRM22256M-70 MS62256L-70FC LH52251AK-35 MS62251A-35RC
SRM2264L.C10/12 MS6264L-10PC LH52251AK-45 MS62251A-35RC
SRM2264LM10/12 MS6264L-10FC LH52252AD-25 MS62252A-25NC
) LH52252AD-35 MS62252A-35NC
SAMSUNG MOSEL-VITELIC LH52252AD-45 MS62252A-45NC
: LH52252AK-25 MS62252A-25RC
KM62256ALP-10 MS62256L-10PC LH52252AK-35 MS62252A-35RC
KM62256ALP-12 MS62256L-10PC LH52252AK-45 - MS62252A-45RC
KM62256ALP-8 MS62256L-10PC LH52253A-20RC MS62253A-20RC
KM62256ALSG-10 MS62256L-10FC LH52253A-25NC MS62253A-25NC
KM62256ALSG-12 MS62256L-10FC LH52253A-25RC MS62253A-25RC
KM62256ALSG-8 MS62256L-10FC = - LH52256L-12 MS62256L-10PC
KM6264A-70/10/12/P MS6264L-70/10PC LH52256L-70 MS62256L-70PC
KM6264AL-70/10/12P MS6264L-70/10PC LH52256L-90 MS62256L-85PC
KM68257P-35 MS62256A-35PC - LH52256N-120L MS62256L-10FC
KM68257P-45 MS62256A-45PC LH52256N-70L MS62256L-70FC .
— - LH52256N-90 MS62256L-85FC
SGS THOMPSON MOSEL-VITELIC LH52258D-25 MS62256A-25NC
- LH52258D-25 MS62256A-25PC
MK4832LN-120 MS62256L-10PC LH52258D-25 MS62256A-25NC
MK4832LN-70 - MS62256L-70PC LH52258D-35 MS62256A-25NC
MK48H64LN-70/12 MS6264L-70/10PC LH52258D-35 MS62256A-35NC
MK48H64LS-70/12 MS6264L-70/10FC LH52258D-35 MS62256A-35NC
| MK48H64N-70/12 MS6264L-70/10PC LH52258D-45 MS62256A-45NC
MK48H64S-70/12 MS6264L-70/10FC LH52258D-45 MS62256A-45NC
- LH52258P-35 MS62256A-22225PC
'| SHARP MOSEL-VITELIC LH52258P-35 MS62256A-35PC
LH52258P-45 MS62256A-45PC
LH5116-10 MS6516L-10PC LH5267A-25NC MS6267A-25NC
LH5116H-10 MS6516L-10PI LH5267A-35NC MS6267A-35NC -
LH5117-10 MS6516L-10PC LH5267A-45NC MS6267A-45NC
LH5117H-10 MS6516L-10PI LJ52253A-20NC MS62253A-20NC
LH5118-10 - MS6516L-10PC - —
LH5118H-10 MS6516L-10PI SONY MOSEL-VITELIC
LH51256P-10 MS62256L-10PC — - —
LH51256P-12L MS62256L-10PC CSXK58257M-10LL MS62257-10PC
LH5160-10L MS6264L-10PC CSXK58257M-12LL MS62257-10PC
LH5160-10L MS6264L-10PI CSXK58257M-85LL MS62257-70FC
LH5160D-10L" MS6265-10NC CXK51256-35P MS62251A-256NC




MOSEL-VITELIC SRAM CROSS REFERENCE
CXK51256-35P MS62251A-35NC CXK5863M-25/30/35 MS6264A-25/35FC
CXK51256-45P MS62251A-45NC CXK5863P-25/30/35 MS6264A-25/35NC
CXK54256-35P MS62252A-25NC CXK5864BM-70/10/12L MS6264L-70/10FC
CXK54256-35P MS62252A-35NC CXK5864BM-70/10/12LL MS6265-10FC
CXK54259-45P MS62252A-45NC CXK5864BP-70/10/12 MS6264L-70/10PC
CXK5465P-25 MS6267A-25NC CXK5864BP-70/10/12LL MS6265-10PC
CXK5465P-35 MS6267A-35NC CXK5864BSP-70/10/12L. MS6265-10NC
CXK5465P-35 MS6267A-45NC CXK5864BSP-70/10/12LL. | MS6265-10NC
CXK581020-35J MS621008-20KC
CXK581020-35J MS621008-25KC TOSHIBA MOSEL-VITELIC
CXK581020-35J MS621008-35KC
CXK581020-35SP MS621008-20EC TC5517P-10/12/15 MS6516L-10PC
CXK581020-35SP MS621008-25EC TC55257BFL-10 MS62256L-10FC
CXK581020-35SP MS621008-35EC TC55257BFL-10L MS62257-10PC

CXK5816M-10/12/15
CXK5816M-10L/12L/15L
CXK5816PN-10/12/15
CXK5816PN-10L/12L/15L
CXK58257P-10L
CXK58257P-12L
CXK58257P-70L
CXK58257P-85L
CXK58257SP-10L
CXK58257SP-12L
CXK58257SP-70L
CXK58257SP-85L
CXK58258-45P
CXK58258-45SP
CXK58258-55P
CXK58258-55SP
CXK58258B-25J
CXK58258B-25J
CXK58258B-25P
CXK58258B-25P
CXK58258B-35J
CXK58258B-35J
CXK58258B-35P
CXK58258B-35P
CXK58258P-35
CXK58258P-45
CXK58258P-55
CXK58258SP-25
CXK58258SP-30
CXK58258SP-35
CXK58258SP-45
CXK58258SP-55
CXK5863AJ-25
CXK5863AJ30
CXK5863AJ30
CXK5863AJ35
CXK5863AJ35
CXK5863AP-25
CXK5863AP25
CXK5863AP25
CXK5863AP30
CXK5863AP35
CXK5863AP35
CXK5863J-25/30/35

MS6516L-10SC
MS6516L-10SC
MS6516L-10PC
MS6516L-10PC
MS62256L-10PC
MS62256L-10PC
MS62256L-70PC
MS62256L-85PC
MS62256L-10FC
MS62256L-10FC
MS62256L-70FC
MS62256L-85FC
MS62256A-45PC
MS62256A-45NC
MS62256A-55PC
MS62256A-45NC
MS62256A-25RC
MS62256A-25SC
MS62256A-25NC
MS62256A-25PC
MS62256A-35RC
MS62256A-35SC
MS62256A-35NC
MS62256A-35PC
MS62256A-35PC
MS62256A-45PC
MS62256A-45PC
MS62256A-25NC
MS62256A-25NC
MS62256A-35NC
MS62256A-45NC
MS62256A-45NC
MS6264A-25RC
MS6264A-25RC
MS6264A-25SC
MS6264A-35RC
MS6264A-35SC
MS6264A-25NC
MS6264A-25NC
MS6264A-25PC
MS6264A-25PC
MS6264A-35NC
MS6264A-35PC
MS6264A-25/35RC

TC55257BFL-85
TC55257BFL-85L
TC55257BPL-10
TC55257BPL-85
TC55328J-25
TC55328J-25
TC55328J-25
TC56328J-35
TC553284-35
TC55328P-25
TC55328P-25
TC55328P-25
TC55328P-35
TC55328P-35
TC55328P-45
TC55328P-45
TC55417P-25H
TC55417P-35H
TC55417P-35H
TC55464J-25
TC55464J-35
TC55464P-25
TC55464P-35
TC55465J-20
TC554654-25
TC55465P-20
TC55465P-25
TC5563APL-10/12/15
TC5563APL-10/12/15L
TC5565AFL-10/12/15
TC5565AFL-10/12/15L
TC5565APL-10/12/15
TC5565APL-10/12/15L
TC5588J35
TC5588435
TC5588J35
TC5588J35
TC5588J35
TC5588P-25
TC5588P-25
TC5588P-30
TC5588P35

MS62256L-85FC
MS62257-70PC
MS62256L-10PC
MS62256L-85PC
MS62256A-25RC
MS62256A-25SC
MS62256A-25RC
MS62256A-35RC
MS62256A-35SC
MS62256A-25NC
MS62256A-25PC
MS62256A-25NC
MS62256A-35NC
MS62256A-35PC
MS62256A-45NC
MS62256A-45PC
MS6267A-25NC
MS6267A-35NC
MS6267A-45NC
MS62252A-25RC
MS62252A-35RC
MS62252A-25NC
MS62252A-35NC
MS62253A-20RC
MS62253A-25RC
MS62253A-20NC
MS62253A-25NC
MS6265-10NC
MS6265-10NC
MS6264L-10FC
MS6264L-10FC
MS6264L-10PC
MS6264L-10PC
MS6264A-25RC
MS6264A-25SC
MS6264A-35NC
MS6264A-35RC
MS6264A-35SC
MS6264A-25NC
MS6264A-25NC
MS6264A-25PC
MS6264A-35PC




MOSEL-VITELIC SRAM CROSS REFERENCE
umc MOSEL-VITELIC UM6264AM-10/12 MS6264L-10FC
UM6264AM-10/12L MS6264L-10FC
UM6116-2/2L MS6516L-10PC UM6264K-70/10/12 MS6265-10NC
UM6116-2T/2LT MS6516L-10PI UM6264K-70/10/12L MS6265-10NC
UM6116M-2/2L MS6516L-10SC UM6264M-70/10/12 MS6264L-70/10FC
UM6116M-2T/2LT MS6516L-108SI UM6264M-70/10/12L MS6264L-70/10FC -
UM62256-10 MS62256L-10PC
UM62256-12L MS62256L-10PC WINDBOND - MOSEL-VITELIC
UM62256M-10 MS62256L-10FC
UM62256M-12L MS62256L-10FC W2416-10/10L MS6516L-10PC
UM6264-70/10/12 MS6264L-70/10PC W2416S-10/10L MS6516L-10SC
UM6264-70/10/12L MS6264L-70/10PC W2464-10/12 MS6264L-10PC
UM6264A-10/12 MS6264L-10PC W2464-10/12L MS6264L-10PC
UM6264A-10/12L MS6264L-10PC W2464K-10/12 MS6265-10NC
UM6264A-10/12LL MS6265-10PC W2464K-10/12L MS6265-10NC
UM6264AK-10/12 MS6265-10NC W2464S-10/12 MS6264L-10FC
UM6264AK-10/12L MS6265-10NC W2464S-10/12L MS6264L-10FC
UM6264AK-10/12LL MS6265-10NC

1-16




MOSEL-VITELIC

FIFO CROSS REFERENCE
AMD MOSEL-VITELIC AM7204-80PC 7204-80PC
AM7204-120PC 7204-80PC
AM7200-25PC 7200-25PC AM7204-35JC 7204-35JC
AM7200-35PC 7200-35PC AM7204-50JC 7204-50JC
AM7200-50PC 7200-50PC AM7204-65JC 7204-50JC
AM7200-65PC 7200-50PC AM7204-80JC 7204-80JC
AM7200-80PC 7200-80PC AM7204-120JC 7204-80JC
AM7200-25JC 7200-25JC
AM7200-35JC 7200-35JC CYPRESS MOSEL-VITELIC
AM7200-50JC 7200-504C
AM7200-65JC 7200-50JC CY7C420-30PC 7201A-25PC
AM7200-80JC 7200-80JC CY7C420-40PC 7201A-35PC
AM7200-25RC 7200-25NC CY7C420-65PC 7201A-50PC
AM7200-35RC 7200-35NC CY7C421-30PC 7201A-25NC
AM7200-50RC 7200-50NC CY7C421-40PC 7201A-35NC
AM7200-65RC 7200-50NC CY7C421-65PC 7201A-50NC
AM7200-80RC 7200-80NC CY7C421-30JC 7201A-25JC
AM7201-25PC 7201A-25PC CY7C421-40JC 7201A-35JC
AM7201-35PC 7201A-35PC CY7C421-65JC 7201A-504C
AM7201-50PC 7201A-50PC CY7C424-30PC 7202A-25PC
AM7201-65PC 7201A-50PC CY7C424-40PC 7202A-35PC
AM7201-80PC 7201A-80PC CY7C424-65PC 7202A-50PC
AM7201-25JC 7201A-25JC CY7C425-30PC 7202A-25NC
AM7201-35JC 7201A-35JC CY7C425-40PC 7202A-35NC
AM7201-50JC 7201A-50JC CY7C425-65PC 7202A-50NC
AM7201-65JC 7201A-504C CY7C425-30JC 7202A-25JC
AM7201-80JC 7201A-80JC CY7C425-40JC 7202A-35JC
AM7201-25RC 7201A-25NC CY7C425-65JC 7202A-50JC
AM7201-35RC 7201A-35NC CY7C428-40PC 7203-35PC
AM7201-50RC 7201A-50NC CY7C428-65PC 7203-50PC
AM7201-65RC 7201A-50NC CY7C429-40PC 7203-35NC
AM7201-80RC 7201A-80NC CY7C429-65PC 7203-50NC
AM7202-25PC 7202A-25PC CY7C429-40JC 7203-35JC
AM7202-35PC 7202A-35PC CY7C429-65JC 7203-50JC
AM7202-50PC 7202A-50PC
AM7202-65PC 7202A-50PC DALLAS MOSEL-VITELIC
AM7202-80PC 7202A-80PC
AM7202-25JC 7202A-25JC DS2009-35 7201A-35PC
AM7202-35JC 7202A-35JC DS2009-50 7201A-50PC
AM7202-50JC 7202A-50JC DS2009-65 7201A-50PC
AM7202-65JC 7202A-50JC DS2009-80 7201A-80PC
AM7202-80JC 7202A-80JC DS2009R-35 7201A-35JC
AM7202-25RC 7202A-25NC DS2009R-50 7201A-50JC
AM7202-35RC 7202A-35NC DS2009R-65 7201A-50JC
AM7202-50RC 7202A-50NC DS2009R-80 7201A-80JC
AM7202-65RC 7202A-50NC DS2010-35 7202A-35PC
AM7202-80RC 7202A-80NC DS2010-50 7202A-50PC
AM7203-35PC 7203-35PC DS2010-65 7202A-50PC
AM7203-50PC 7203-50PC DS2010-80 7202A-80PC
AM7203-65PC 7203-50PC DS2010R-35 7202A-35JC
AM7203-80PC 7203-80PC DS2010R-50 7202A-50JC
AM7203-35JC 7203-35JC DS2010R-65 7202A-50JC
AM7203-50JC 7203-50JC DS2010R-80 7202A-80JC
AM7203-65JC 7203-50JC DS2011-35 7203A-35PC
AM7203-80JC 7203-80JC DS2011-50 7203A-50PC
AM7204-35PC 7204-35PC DS2011-65 7203A-50PC
AM7204-50PC 7204-50PC DS2011-80 7203A-80PC
AM7204-65PC 7204-50PC DS2011R-35 7203A-35JC




MOSEL-VITELIC FIFO CROSS REFERENCE
DS2011R-50 7203A-50JC IDT7201LAS0TP 7201AL-50NC
DS2011R-65 7203A-50JC IDT7201LA65TP 7201AL-50NC
DS2011R-80 7203A-80JC IDT7201LA8OTP 7201AL-80NC

IDT7201LA120TP 7201AL-80NC
IDT MOSEL-VITELIC IDT7201LA25J 7201AL-25JC

IDT7201LA35J 7201AL-35JC
IDT7200L25TP 7200L-25NC IDT7201LA50J 7201AL-50JC
IDT7200L35TP 7200L-35NC IDT7201LA65J 7201AL-50JC
IDT7200L50TP 7200L-50NC IDT7201LA80J 7201AL-80JC
IDT7200L65TP 7200L-50NC IDT7201LA120J 7201AL-80JC
IDT7200L80TP 7200L-80NC IDT7201LA25SO 7201AL-25FC
IDT7200L120TP 7200L-80NC IDT7201LA35SO 7201AL-35FC
IDT7200L25J 7200L-25JC IDT7201LA50SO 7201AL-50FC
IDT7200L35J 7200L-35JC IDT7201LA65SO 7201AL-50FC
IDT7200L50J 7200L-50JC IDT7201LA80SO 7201AL-80FC
IDT7200L65J 7200L-50JC IDT7201LA120SO 7201AL-80FC
IDT7200L80J 7200L-80JC IDT7201S50P 7201A-50PC
IDT7200L120J 7200L-80JC IDT7201S65P 7201A-50PC
IDT7200L25SO 7200L-25FC IDT7201S80P 7201A-80PC
IDT7200L35S0O 7200L-35FC IDT7201S120P 7201A-80PC
IDT7200L50SO 7200L-50FC IDT7201S50J 7201A-50JC
IDT7200L65SO 7200L-50FC IDT7201S65J 7201A-50JC
IDT7200L80SO 7200L-80FC IDT7201S80J 7201A-80JC
IDT7200L120SO 7200L-80FC IDT7201S120J 7201A-80JC
IDT7200S25TP 7200-25NC IDT7201SA25P 7201A-25PC
IDT7200S35TP 7200-35NC IDT7201SA35P 7201A-35PC
IDT7200S50TP 7200-50NC IDT7201SA50P 7201A-50PC
IDT7200S65TP 7200-50NC IDT7201SAB5P 7201A-50PC
IDT7200S80TP 7200-80NC IDT7201SA80P 7201A-80PC
IDT7200S120TP 7200-80NC IDT7201SA120P 7201A-80PC
IDT7200S25J 7200-25JC IDT7201SA25TP 7201A-25NC
IDT7200S35J 7200-35JC IDT7201SA35TP 7201A-35NC
IDT7200S50J 7200-50JC IDT7201SAS0TP 7201A-50NC
IDT7200S65J 7200-50JC IDT7201SA65TP 7201A-50NC
IDT7200S80J 7200-80JC IDT7201SA80TP 7201A-80NC
IDT7200S120J 7200-80JC IDT7201SA120TP 7201A-80NC
IDT7200S25S0O 7200-25FC IDT7201SA25J 7201A-25JC
IDT7200S35SO 7200-35FC IDT7201SA35J 7201A-35JC
IDT7200S50SO 7200-50FC IDT7201SA50J 7201A-50JC
IDT7200S65SO 7200-50FC IDT7201SA65J 7201A-504C
IDT7200S80SO 7200-80FC IDT7201SA80J 7201A-80JC
IDT7200S120SO 7200-80FC IDT7201SA120J 7201A-80JC
IDT7201L50P 7201AL-50PC IDT7201SA25S0 7201A-25FC
IDT7201L65P 7201AL-50PC IDT7201SA35S0O 7201A-35FC
IDT7201L80P 7201AL-80PC IDT7201SA50SO 7201A-50FC
IDT7201L120P 7201AL-80PC IDT7201SA65SO 7201A-50FC
IDT7201L50J 7201AL-50JC IDT7201SA80SO 7201A-80FC
IDT7201L65J 7201AL-50JC IDT7201SA120SO 7201A-80FC
IDT7201L80J 7201AL-80JC IDT7202L50P 7202AL-50PC
IDT7201L120J 7201AL-80JC IDT7202L65P 7202AL-50PC
IDT7201LA25P 7201AL-25PC IDT7202L80P 7202AL-80PC
IDT7201LA35P 7201AL-35PC IDT7202L120P 7202AL-80PC
IDT7201LA50P 7201AL-50PC IDT7202L50J 7202AL-50JC
IDT7201LAB5P 7201AL-50PC IDT7202L65J 7202AL-50JC
IDT7201LA80P 7201AL-80JC IDT7202L80J 7202AL-80JC
IDT7201LA120P 7201AL-80JC IDT7202L120J 7202AL-80JC
IDT7201LA25TP 7201AL-25NC IDT7202LA25P 7202AL-25PC
IDT7201LA35TP 7201AL-35NC IDT7202LA35P 7202AL-35PC




MOSEL-VITELIC FIFO CROSS REFERENCE
IDT7202LA50P 7202AL-50PC IDT7203L120P 7203L-80PC
IDT7202LA65P 7202AL-50PC IDT7203L35J 7203L-35JC
IDT7202LA80P 7202AL-80PC IDT7203L50J 7203L-50JC
IDT7202LA120P 7201AL-80PC IDT7203L65J 7203L-50JC
IDT7202LA25TP 7202AL-25NC IDT7203L80J 7203L-80JC
IDT7202LA35TP 7202AL-35NC IDT7203L120J 7203L-80JC
IDT7202LA50TP 7202AL-50NC IDT7203S35P 7203-35PC
IDT7202LA65TP 7202AL-50NC IDT7203S50P 7203-50PC
IDT7202LA80TP 7202AL-80NC IDT7203S65P 7203-50PC
IDT7202LA120TP 7202AL-80NC IDT7203S80P 7203-80PC
IDT7202LA25J 7202AL-25JC IDT7203S120P 7203-80PC
IDT7202LA35J 7202AL-35JC IDT7203S35J 7203-35JC
IDT7202LA50J 7202AL-50JC IDT7203S50J 7203-50JC
IDT7202LA65J 7202AL-50JC IDT7203S65J 7203-50JC
IDT7202LA80J 7202AL-80JC IDT7203S80J 7203-80JC
IDT7202LA120J 7202AL-80JC IDT7203S5120J 7203-80JC
IDT7202LA25S0O 7202AL-25FC IDT7204L35P 7204L-35PC
IDT7202LA35SO 7202AL-35FC IDT7204L50P 7204L-50PC
IDT7202LA50SO 7202AL-50FC IDT7204L65P 7204L-50PC
IDT7202LA65SO 7202AL-50FC IDT7204L80P 7204L-80PC
IDT7202LA80SO 7202AL-80FC IDT7204L120P 7204L-80PC
IDT7202LA120SO 7202AL-80FC IDT7204L35J 7204L-35JC
IDT7202S50P 7202A-50PC IDT7204L.50J 7204L-50JC
IDT7202S65P 7202A-50PC IDT7204L65J 7204L-50JC
IDT7202S80P 7202A-80PC IDT7204L80J 7204L-80JC
IDT72025120P 7202A-80PC IDT7204L120J 7204L-80JC
IDT7202S504 7202A-50JC IDT7204S35P 7204-35PC
IDT7202S65J 7202A-50JC IDT7204S50P 7204-50PC
IDT7202S80J 7202A-80JC IDT7204S65P 7204-50PC
IDT7201S120J 7202A-80JC IDT7204S80P 7204-80PC
IDT7202SA25P 7202A-25PC IDT7204S120P 7204-80PC
IDT7202SA35P 7202A-35PC IDT7204S35J 7204-35JC
IDT7202SA50P 7202A-50PC IDT7204S50J 7204-50JC
IDT7202SA65P 7202A-50PC IDT7204S65J 7204-50JC
IDT7202SA80P 7202A-80PC IDT7204S80J 7204-80JC
IDT7202SA120P 7202A-80PC IDT7204S120J 7204-80JC
IDT7202SA25TP 7202A-25NC
IDT7202SA35TP 7202A-35NC MOSTEK MOSEL-VITELIC
IDT7202SA50TP 7202A-50NC
IDT7202SA65TP 7202A-50NC MK4501-10N 7201A-80PC
IDT7202SA80TP 7202A-80NC MK4501-12N 7201A-80PC
IDT7202SA120TP 7202A-80NC MK4501-65N 7201A-50PC
IDT7202SA25J 7202A-25JC MK4501-80N 7201A-80PC
IDT7202SA35J 7202A-35JC
IDT7202SA50J 7202A-50JC SAMSUNG MOSEL-VITELIC
IDT7202SA65J 7202A-50JC
IDT7202SA80J 7202A-80JC KM75C101AP-25 7201A-25PC
IDT7202SA120J 7202A-80JC KM75C101AP-35 7201A-35PC
IDT72025A25S0 7202A-25FC KM75C101AP-80 7201A-80PC
IDT7202SA35S0 7202A-35FC KM75C101AJ-25 7201A-25JC
IDT7202SA50S0O 7202A-50FC KM75C101AJ-35 7201A-35JC
IDT7202SA65SO 7202A-50FC KM75C101AJ-80 7201A-80JC
IDT7202SA80SO 7202A-80FC KM75C101AN-25 7201A-25NC
IDT7202SA120SO 7202A-80FC KM75C101AN-35 7201A-35NC
IDT7203L35P 7203L-35PC KM75C101AN-80 7201A-80NC
IDT7203L50P 7203L-50PC KM75C102AP-25 7202A-25PC
IDT7203L65P 7203L-50PC KM75C102AP-35 7202A-35PC
IDT7203L80P 7203L-80PC KM75C102AP-80 7202A-80PC




MOSEL-VITELIC FIFO CROSS REFERENCE

KM75C102AJ-25 7202A-25JC LH5496-50 7201A-50PC
KM75C102AJ-35 7202A-35JC LH5496D-35 7201A-35NC
KM75C102AJ-80 7202A-80JC LH5496D-50 7201A-50NC
KM75C102AN-25 7202A-25NC LH5497-35 7202A-35PC
KM75C102AN-35 7202A-35NC LH5497-50 7202A-50PC
KM75C102AN-80 7202A-80NC LH5497D-35 7202A-35NC
KM75C03AP-35 7203A-35PC LH5497D-50 7202A-50NC
KM75CO3AP-80 7203A-80PC . LH5498-35 7203-35PC
KM75C03AJ-35 7203A-35JC LH5498-50 7203-50PC
KM75C03AJ-80 7203A-80JC LH5498D-35 7203-35NC
KM75C03AN-35 7203A-35NC LH5498D-50 7203-50NC
KM75C03AN-80 7203A-80NC
Ti i MOSEL-VITELIC
SHARP . MOSEL-VITELIC
i SN74ACT7201A-35N 7201AL-35PC
LH5495D-25 7200-25NC SN74ACT7201A-50N 7201AL-50PC
LH5495D-35 7200-35NC SN74ACT7202-35N 7202AL-35PC
LH5495D-45 7200-35NC SN74ACT7202-50N 7202AL-50PC
| LH5496-35 7201A-35PC
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MOSEL-VITELIC

RAMs

Modules

MSxXxXXX -

ORDERING INFORMATION

|_ Temperature Range
C - Commercial 0/70°C
| - Industrial -40/+85°C
Package
F - 330 mil SOG
G - Pin Grid Array
J - Plastic Leaded Chip Carrier
K-SOJ
N - 300 mil PDIP
E - 400 mil PDIP
P - 600 mil PDIP
R - 300 mil SOJ
S - 300 mil SOG
z-21P
—— Speed
—— Power
Blank - Standard
L - Low Power
L— Part Number
VXXXXXXX
I_ Temperature Range
Blank - 0/70°C
| - Industrial -40/+85°C
Power
Blank - Standard
L - Low Power
Speed
Package
F - SOIC (Mini Flat Pack)
J - Plastic Leaded Chip Carrier
K-SOJ
P - PDIP
S - Skinny DIP
Z-Z2IP
——— Part Number
VXXXXXXX
l— Speed
Module Height
Module Edge Contact
G - Gold Plated
S - Tin Plated
Configuration
8-x8
9-x9
32 - x32
36 - x36
— DRAM Package
J - PLCC or SOJ
P - PDIP
— Part Number
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"MOSEL-VITELIC  QUALITY AND RELIABILITY
ASSURANCE PROGRAM

Introduction

Mosel/Vitelic Corporation is committed to provide
all products fabricated and tested to standards
which assure that product quality and reliability
shall exceed the requirements of our customers.

To meet this commitment, Mosel/Vitelic builds
quality into all products by using the following
procedures:

1. Products are developed using only proven
design rules which are based upon demon-
strated quality and reliability factors.

2. Products are fabricated using mature, stable
processes which are already in high volume
production in our wafer vendors’ factories.
Vitelic and our wafer vendors jointly monitor
trends in key process and yield parameters to
identify any potential shifts in the underlying
processes.

3. Initial production lots of new products are
evaluated thoroughly for quality and reliability
and for manufacturability. If design or process
changes are required during the life of a
product, the modified product is treated as a
new design and re-qualified completely.

4. New products are thoroughly characterized
over a wide range of temperature and operat-
ing voltage conditions. Statistical distributions
of key operating parameters are measured
and parametric test programs are set to
screen out any units of product with a mea-
sured parameter outside the normal distribu-
tion, even though these units may very well
meet the standard product performance
specification. B

5. Data gathered at various quality inspection
points in the product flow are charted and
distributed to management, engineering and
operating personnel to insure that conform-
ance to quality standards is kept uppermost in
all employees’ minds and that problems are
identified and resolved.

6. Quality and reliability of each product family
are monitored on a continuous on-going basis
for the life of the products. Characterization
data and parameter distributions are re-
measured periodically to insure that the
product has not changed.

7. Improvements in product quality and reliability
goals are part of the Mosel/Vitelic Corporate

Objectives and Key Results Program, and
progress in achieving improvements to meet
these corporate goals is reviewed thoroughly
at each operating unit of the company.

Examples of the application of these procedures
are included in the following sections.

Initial Qualification Procedure for New
Products

Initial qualification data is gathered for new
products on samples from at least three separate
production lots which have been manufactured
after any initial fluctuations in design or process
have been removed. The standard qualification
tests for reliability include:

High-Temperature Operating Life
High-Temperature Storage Life
Low-Temperature Operating Life
Temperature/Humidity/Bias Life
Alpha Particle-Soft Errors
Temperature Cycle

Thermal Shock

Solderability

Lead Fatigue

Resistance to Solvents

Resistance to Electrostatic Discharge
Resistance to Electrostatic Latch-Up

These standard tests are designed to subject the
finished product to controlled stresses which are
outside the normal range of operating environment
of the product. In most cases, an acceleration
factor can be derived which relates the expected
failure rate under normal operating conditions to
the observed failure rate under accelerated
operation. In accelerated tests such as High-
Temperature Operating Life, the acceleration
factors are based on well-established physical
theory, such as temperature-activated process
rate theory and electrical field-enhanced dielectric
breakdown theory. In other tests, such as Tem-
perature/Humidity/Bias Life and Pressure Pot
Storage Life, the acceleration factors are very
empirical and the tests serve only as comparative
guidelines. within the integrated circuit industry.

In either case, Mosel/Vitelic uses generally ac-
cepted test methods (Mil. Std 883, where appli-

-cable) and acceleration factors for measuring and

reporting product quality and reliability results.

Up-to-date quality and reliability data on our
products is available. Please contact your local
Mosel/Vitelic sales office for information.
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MOSEL-VITELIC

V53C256A FAMILY

HIGH PERFORMANCE, LOW POWER
256K X 1 BIT FAST PAGE MODE

CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C256A 60/60L 70/70L 80/80L 10/10L
Max. RAS Access Time, (g, ) 60 ns 70 ns 80 ns 100 ns
Max. Column Address Access Time, (tC A A) 30 ns 35ns 40 ns 45ns
Max. CAS Access Time, (t5c) 15 ns 15ns 20ns 25ns
Min. Fast Page Mode Cycle Time, (L) 45 ns 50 ns 55 ns 60 ns
Min. Read-Write Cycle Time, (tRC) 115 ns 130 ns 145 ns 175ns
LOW POWER V53C256AL 60L 70L 80L 10L
Max. CMOS Standby Current, (IDDG) 1.2mA 1.2mA 1.2mA 1.2mA

Features

= Low power dissipation for V53C256A-10

« Operating Current—60 mA max.

- TTL Standby Current—3.5 mA max.

Low CMOS Standby Current

« V53C256A—3.0 mA max.

+ V53C256AL—1.2 mA max. -

Read-Modify-Write, RAS-Only Refresh, CAS-

before-RAS Refresh capability

Common 1/O capability

= Fast Page Mode operation for a sustained data
rate greater than 21 MHz.

= 256 Refresh cycles/4 ms

= Standard packages are 16 pin Plastic DIP and
18 pin PLCC

Description

The V53C256A is a high speed 262,144 x 1 bit
CMOS dynamic random access memory. Fabri-
cated with VICMOS Il technology, the V53C256A
offers a combination of size and features unattain-

able with NMOS technology: Fast Page Mode for
high data bandwidth, fast usable speed, CMOS
standby current and, for the V53C256AL, reduced
CMOS standby mode supply current (I,,.).

All inputs and outputs are TTL compati%le. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random or sequential access
of up to 512 bits within a row with cycle times as short
as 50 ns. Because of static circuitry, the CAS clock
is not in the critical timing path. The flow-through
column address latches allow address pipelining
while relaxing many critical timing requirements
for fast usable speed. These features make the
V53C256 ideally suited for cache based mainframe
and mini computers, graphics, digital signal process-
ing and high performance microprocessor systems.

The V53C256AL -10 offers amaximum data reten-
tion power of 10 mW when operating in CMOS
standby mode and performing RAS-only or CAS-
before-RAS refresh cycles. This mode is entered by
holding RAS at a voltage greater than V;,—0.2 when
it is inactive.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P J 60 70 80 100 Low Std. Mark
0°C to 70°C . . . . . . . . Blank

V53C256A Rev.00 June 1990



MOSEL-VITELIC V53C256A
Package Pkg. | Pin Count v _5__3-0 _2--5__6_.1._____
Plastic DIP P 16 L b L |
PLCC J 18 FAMILY DEVICE PKG. SPEED TEMP.
, :l R0 pwr. L BLank (0Cto70°C)
§ g BLANK (NORMAL)
L (LOW POWER)
60 (60ns)
70 (70 ns)
80 (80 ns)
10 (100 ns) 1016 02
16 Lead Plastic DIP 18 Lead PLCC Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
. [}
Ag [ 1 U16 [1 Vss 03:;3‘&
DN [] 2 15 [ CAS
WE []3 & 14[dDour 2 11817
RAS 4 & 13[7 46 — <
AoEsgmjAs %g i §}§ ?\Zm
A6 £ 1A, Neds R BN
M7 10 [ As Acd6 O 131 A3
Voo [] 8 9 A rRdr F 1zpA,
8 9 1011
< §€&“
LOGIC SYMBOL
—] Ag
— A4
—] A2
—] A3
— :4 DIN |—
5
: As  DouT }—
— A7
— Ag
—d RAS
—d cAs
O WE 1016 03
Absolute Maximum Ratings* Capacitance*
T,=25°C, Vp, =5V #10%, Vgg=0V
Ambient Temperature
Under Bias -10°C to +80°C Symbol Parameter Typ. | Max. | Unit
Storage Temperature (plastic) ....—55°C to +125°C c Address. D. 3 4 F
Voltage on any Pin Except V, INT 055 PN P
Relative to Vg e -1.0Vto+7.0V Cnz RAS, CAS, WE 4 5 | pF
Voltage on V, relative to Vg ......~1.0 V1o +7.0 V
Data Out Current v..... 50 MA Court Doyt 4 6 | pF
Power Dissipation 1.0W

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.

*Note: Capacitance is sampled and not 100% tested



MOSEL-VITELIC V53C256A
Block Diagram
256K x 1
WE ©
CAS © 1
RAS RAS CLOCK CAS CLOCK WE CLOCK
GENERATOR GENERATOR GENERATOR
Vpp o—+ ~
Vgg o—+ l
X8.Yg
—_—__!\
— )| DATAI/OSELECT
110 [+—oD|N
BUFFER
___..____J\
COLUMN DECODERS Sout
Yo-Y7
- SENSE AMPLIFIERS
REFRESH
COUNTER
1024
°
[2]
A0 o—» EE
Ay ol Eg Xox7| @ | 256
: a z4 MEMORY
) T — 8§ > ARRAY
A7 o—» ED:-'E P
Ag o
o] 82

1016 01



MOSEL-VITELIC V53C256A

DC and Operating Characteristics

T,=0°Ct070°C, V=5V £10%, V4 = 0V, unless otherwise specified.
V53C256A V53C256AL
Symbol Parameter Access Unit | Test Conditions |Notes
Time Min. Max. Min. Max.
I Input Leakage Current -10 10 -10 10 BA | Vggs V| sVpp
(any input pin)
'Lo Output Leakage Current -10 10 -10 10 pA VSS < DQUT <Vpp
(for High-Z State) RAS,CAS at VIH
60 80 80
'Dm VDD Supply Current, 70 70 70
Operating 80 65 65 MA | toe =t (min.) 1,2
100 60 60
'DDz Vpp Supply Current, 3.5 2.0 mA | RAS,CAS at Viu
TTL Standby other inputs 2 Vo
60 80 80
| bD3 !DD_Supply Current, 70 70 70
RAS-Only Refresh 80 60 60 mA tRc = ‘Rc (min.) 2
100 50 50
lopa | Vop Supply Current, 60 50 50
Fast Page Mode 70 45 45
Operation 80 40 40 mA | Minimum Cycle 1,2
100 35 35
'DDs Vpp Supply Current, 4 25 mA | RAS=V| ,CAS=V, 1
Standby, Output Enabled other inputs > VSS
loos | Vpp Supply Current, 3 1.2 mA [ RAS2V,,-02V,
CMOS Standby CAS =V,
other inputs 2 Vo
VIL Input Low Voltage -1 0.8 -1 0.8 \ 3
(all inputs)
VIH Input High Voltage 24 VDD 24 VDD \ 3
(all inputs) +1 +1
VoL | Output Low Voltage 0.4 0.4 V| lg =42mA
Vou | Output High Voltage 24 24 V | lgy=-5mA
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MOSEL-VITELIC V53C256A
AC Characteristics
T,=0°Ct070°C, V=5V +10%, Vgg =0V, unless otherwise noted
60/60L 70/70L 80/80L 10/10L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min.|Max.|Min.|Max. Min.| Max.|Min.| Max.
1 | tRL1RH1 taas RAS Pulse Width 60 | 75K | 70 | 75K | 80 | 75K | 100| 75K | ns
2 taLoRL2 tRC Read or Write Cycle Time 115 130 145 175 ns
3 tRHzRLz 'RP RAS Precharge Time 45 50 55 65 ns
4 [taRle tASR Row Address Setup Time 0 0 0 0 ns
5 taL1AX taan Row Address Hold Time 10 15 15 15 ns
6 tAvRH1 tcar Column Address to RAS 30 35 40 45 ns
Setup Time
7 tRL1 AV tR AD RAS to Column Address 15| 30 (20 | 35 | 20| 40 | 20 | 55 ns 4
Delay Time
8 |twele tasc Column Address Setup Time 0 0 0 0 ‘ ns
9 tCL1 AX toan Column Address Hold Time 10 15 15 20 ns
10 {te 0L taco RAS to CAS Delay 20 | 45 | 25 | 55 | 25| 60 | 25| 75 ns 5
11 tRLl Qv 'R AC Access Time from RAS 60 70 80 100 ns 6,7,8
12 |t Avav tc AA Access Time from Column 30 35 40 45 ns 8,9,
Address 15
13 ‘CLI o tc AC Access Time from CAS 15 15 20 25 ns 8,15
14 1t ycht ®) tCAS(R) CAS Pulse Width in 15 | 75K | 15 | 756K | 20 | 75K [ 25 | 75K | ns
Read Cycle
15 {51 4RH1 ® tRSH(R) RAS Hold Time (Read Cycle) 15 15 20 25 ns
16 | tumocLe tacs Read Command Setup Time 0 0 0 0 ns
17 tCszx ‘RCH Read Command Hold Time 0 5 5 5 ns 10
Referenced to CAS
18 toHowx taRH Read Command Hold Time 5 5 5 5 ns 10
Referenced to RAS
19 tcHoRL2 torp CAS to RAS Precharge Time 10 15 15 15 ns
20 [t oax torr Output Buffer 0 151 0 15 0| 20| 0] 25 ns 1
Turn Off Delay
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MOSEL-VITELIC V53C256A
AC Characteristics (Cont'd.)
60/60L 70/70L 80/80L 10/10L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min.|Max.| Min.| Max.| Min.| Max.| Min.| Max.
21 tCHmV tOH Data Hold Time from CAS 0 0 0 0 ns 1
22 'WL1WH1 tWP Write Pulse Width 10 15 15 20 ns
23 ‘CH2CL2 tCP CAS Precharge Time 10 10 10 10 ns
24 | to 1ax tm Column Address Hold Time 50 55 60 70 ns
from RAS
25 [ toiqoniw) | tcasw) | CAS Pulse Widthin 20 20 25 30 ns
Write Cycle
26 tCLl RH1(W) tRSH W) RAS or CAS Hold Time 20 25 25 30 ns
in Write Cycle
27 |t wH1 twer Write Command Hold Time 50 55 60 70 ns
from RAS
28 [ thn cL2 twes Write Command Setup Time 0 0 0 0 ns 12,13
29 'cuwm 'WCH Write Command Hold Time 10 15 15 20 ns
30 tovwie tos Data In Setup Time 0 0 0 0 ns 14
31 twH1DX ton Data In Hold Time 15 15 15 20 ns 14
32 | to 4px toHR Data In Hold Time 50 55 60 70 ns
Referenced to RAS
33 t,:“_z':“_2 ‘RWC Read-Modify-Write 140 155 175 210 ns
(RMW) Cycle Time
34 tRL1 RH1 tRRW Read-Modify-Write Cycle 85 95 110 135 ns
(RMW) RAS Pulse Width
35 | to 1wz tawp | RASto WE Delay In 60 70 80 100 ns 12
Read-Modify-Write Cycle
36 | o wio towp CAS to WE Delay 15 15 20 | - 25 ns 12
37 |t AVWL2 t AWD Column Address to 30 35 40 45 ns 12
WE Delay )
38 toHoqy toap Access Time from 40 45 50 55 ns 15
Column Precharge :
39 tCchm(R) toc Fast Page Mode Read or 45 50 55 60 ns
Write Cycle Time )
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MOSEL-VITELIC V53C256A
AC Characteristics (Contd.)
60/60L | 70/70L | 80/80L | 10/10L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min. |Max. |Min.|Max.|Min.|Max.| Min. |Max.
40 toloce QPCM Fast Page Mode Read- 70 75 85 95 ns
(RMW) Modify-Write Cycle Time

a4 IWme tRWL Write Command to RAS 20 20 25 30 ns
Lead Time

42 |ty yom tow, | Write Command to CAS 20 20 25 30 ns
Lead Time

43 | tayociso tapc RAS to CAS Precharge Time 0 0 0 0 ns

44 ‘CL1 RL2 tCSH CAS Setup Time 10 10 10 10 ns
CAS-before-RAS Refresh

45 1 o) 1om teHr CAS Hold Time 15 20 25 30 ns
CAS-before-RAS Cycle

46 | ta 1cH tosH CAS Hold Time 60 70 80 100 ns

47 tT tT Transition Time 3 25 3 25 3 25 3 25 ns 16
(Rise and Fall)

tal Refresh Interval 4 4 4 4 ms 17

(256 Cycles)
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MOSEL-VITELIC V53C256A

Notes:

1.

. Assumes thatt_, <t (max.). Ift,

Ipp is dependent on output loading when the device output is selected. Specified Ipp (max.) is measured with the
output open.

. 'oo is dependent upon the number of address transitions. Specified |, (max.) is measured with a maximum of two

transitions per address cycle in Fast Page Mode.

. Specified V,_(min.) is steady state operation. During transitions, V, (min.) may undershoot to—1.0 V for periods not

to exceed 20 ns. All AC parameters are measured with V, (min.) > Vg and V|, (max.) < V.

. Operation within the taap (Max.) limit ensures that t, ac (Max.) can be met. t.,, (max.) is specified as a reference

pointonly. If t_, is greater than the specified t_,, (max.) limit, the access time is controlled by t.,, and t,.

. tocp (Max.) is specified for reference only. Operation within tocp(max.) and to , (max.) limits ensure that t, , - (max.)

andt,, (max.) can be met. Ift. . is greater than the specified . (max.), the access time is controlled by t, , and
toac:

aap IS greater thant, ,  (max.), ., - willincrease by the amount thatt, , , exceeds
taap (Max.).

. Assumes thatt, . <t_ . (max.). Ift. . is greater than t. . (max.), t_, - willincrease by the amount thatt, . exceeds

taco (Max.).

8. Measured with a load equivalent to two TTL inputs and 100 pF in parallel.

12.
13.
14.
15.
16.

17.

. Assumes thatt., >t (max.).
10.
11.

Either (RRH or to ., must be satisfieq for a Read Cycle to occur.

torr @nd to, define the time at which Dy, reaches an open circuit condition and are not referenced to the output
voltage levels.

tacs' tawps tawp @nd tgyp are not restrictive operating parameters.

tycs (Min.) must be satisfied in an Early Write Cycle.

t,g and t,, are referenced to the later occurance of CAS or WE.

Access time is determined by the longer of t,,,, toacr OF tepp

t; is measured between V,, (min.) and V, (max.). AC measurements assume t; =5 ns.

An initial 200 us pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.



MOSEL-VITELIC V53C256A
Waveforms of Read Cycle
tRC (2
tRAS (1)
— Vg — tAR (24) y—\
RAS vy, — \Y - N
tRAH (5) tCAR (6)
v LASR (4) 1 % > tcaH@ [
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AgAs Ve — ADDRESS ,KXXXXX) ABDRESS XXXXXXXXX)O
e———tRAD (7) —*[=*tASC e~ tRSH (R)(15) ———™
— Vi — .
CAS y = __ / /
IL
tRCD (10) t CAS (R)(14)—*1 tCRP (19)
;4' RCS (16)"] tRRH (18) i
— Vy— 7
we v = 7777 7TTTTTTTT7TT oo | oo XTI,
t CAA(12) >
t RAC (11) ™| L OFF (20)
Von— L
Dour Vg’:— HIGH-Z VALID DATA y—
t CSH (46) ton 21
1016 04
Waveforms of Early Write Cycle
tRC (2)
tRAS (1)
— Vg — - tAR (24) [r—————;
RAS vy — N ~——1RP (3) —>\—
tRAH (5)
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et it = Q00K i ) I NN
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we \ = 777777 TTTTTTTTN | [/
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ll<———>tDH (31)
1 DS (30)
ViH —
o1 = (CRXCRXXKXKXIXIA,_wmomn XXX XCKXEHIXKKH
tDHR (32)
Vou—
Dour Vg[‘_ HIGH-Z
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MOSEL-VITELIC V53C256A
Waveforms of Read-Modify-Write Cycle
tRWC (33)
— Vi — ) LRRW (34)
RAS vy, — N tRP @) N
le—— tRCD (10) —™ tRWL (41)
tCRP (19) ni i tCRP (19) e
— Vi — 4
cas ' = / A\ / /
: {RAH 5) tewL (42)
[+t ASC (8)
tASR(4) | = |<—fCAH(9)-H
Vih — 7 ‘Fow COLUMN
AgAs Vi — iXX)E ADDRESS 7§<XX>§ ADDRESS OO(X
| ; tawp (37) —=
tRWD (35) ———™
e towD (36) —— | WP 22
— Vg — 7 7
we vy = /L1 \ /111
v tRCS (16) t DS (30) tDH (31)
on V= XXX XXX CKH o KOXRXAXIR
[+ tCAC (13) — >
tcaA(12)
tRAC (11) — ™ tOFF (20) * |=+
VoH—
Dour ng— HIGH-Z VALID DATA
) 1016 06

Waveforms of CAS-before-RAS Refresh Cycle

tRC (2)
v tRAS (1)
— — I
AAS V:r"' ——/! 2 X Etams)—’N—
tRPC (43)
tcop(23) tCHR (45) -
tCSR (44)
T { [ /
tOFF (20)

Dour xOH: > HIGH-Z

oL P — 1016 07
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MOSEL-VITELIC

V53C256A

Waveforms of RAS-Only Refresh Cycle

tRC (2)
tRAS (1)
—_ Vg — T
RAS v, _ \ ‘: .Rp(a)__.\_
tRAH (5)
tASR (4) -
Vig —
Aghg ! wosassJQUOOOOOOOOQOOOOOOOOOOOOOOUNXXX
tCRP(19)
O
DOUT \\;g':: HIGH-Z

1016 08

Waveforms of Hidden Refresh Cycle (Read)

Vg — [ tRAS (1) v tRAS (1) i
RAS _ \ J\ |/
Vi . = tRP (3)
[—tRCD (10
1o tRSH (R)(15)
tCRP(19 ™ [+ I ——————— tCHR (45) — ™
CAS \M 7 N /
Vi — X
tASC (8) |<-
tASR 4) > - o tCAR (6) —*
[+— tRAD (7) —™ tCAH (9)
tRAH (5)
_ H — ROW (" COLUMN
Ag-As Vy — :XXX ADDRESS ,KXXX ADDRESS ><X><X
[—tAR (24) — ™
tRCS (16) tRRH (18) <——]
— Vi 7
we v = 7//LIV 11T t
CAC (13)
tCAA(12)
ra———— tRAC (1) ———*
tOFF (20) -
Von—
Dour ng_ HIGH-Z § VALID DATA }—
1016 09
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MOSEL-VITELIC

Waveforms of Hidden Refresh Cycle (Write)

V53C256A

RAS ViH — ,s tRAS (1) :P tRAS (1) —y—
DoV —
; L Su—— tRP (3) .
L RSH (W)(26)
v YCRP(19) ™ =+ —————— tCHR (45) — >
CTS VIH : v 7 /
" tASC (8) * J&'
re—1AR (24) l
tASR (4) e tCAH (9)
.\ <———119AH(5)
Aoho ™" = D00 acimes OO sttt KOOOCOCO00OCOO00COCOCORORNK
[ —tWCR (27)—— 77—
twes 28) tWCH (29)
we ' = L/ (/1[0
tDs (30) pa-sd ' OH @ |
ow v = (XKoo X0CKCRICRICKHKX
he————— t pHR (32 —————
Dour ,OH HIGH-Z
VOL 1016 10
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MOSEL-VITELIC V53C256A
Waveforms of Fast Page Mode Read Cycle
tRP (3)
trRAs (1) U ‘
RAS :,/:[' — ) = tcAR (6) —>]
e 1CSH (46)
tCRP (19) il tpC (39) /] tep @) r‘ tRSH (R)(15) —*

tRCD (10) | #-—t CAS (R)(14) . =t CAS (R)(14)
— Vu — | 1 CAS (R)(14) ™y ¥
s v I N y TN

tRAH (5) ‘-l ICAH(9)  taqc tCAH (9) -—*‘ tCAH (9)
(8)

tASR (4) ™ 1= t ASC (8) | -+t ASC (8)
Vin — rowY/ \f coL. ¥ F CoLuMN coL.
Ao-Ag VL — @ ADD. ADD. 4 X _ADDRESS i@XXXZ ADD. ><XXXX>‘
it RCS (16) lI tRCS (16) tRCS (16) -l | tRRH (18)
tRCH (17) ™ I* TRCH (17) ™ [+ - tRCH (17)
we V"= 77/ Uy
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1016 11
* Valid Data
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MOSEL-VITELIC V53C256A
Waveforms of Fast Page Mode Write Cycle
tRP (3
tRAS (1) ¥ @
Vg ™
RAS v, —
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tCRP (19) -— tPC(34) 4™
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MOSEL-VITELIC - V53C256A

Waveforms of Fast Page Mode Read-Modify-Write Cycle
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MOSEL-VITELIC

Waveforms of Refresh Counter Test Cycle

V53C256A

RS x:r - ‘ tRAS (1) tRSH(W)(26) \—
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MOSEL-VITELIC

Functional Description

The V53C256A is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. It is functionally similar to a traditional
dynamic RAM. The V53C256A reads and writes
databy multiplexing an 18-bit address into a 9-bit row
and a 9-bit column address. The row address is
latched by the Row Address Strobe (RAS). The
column address flows through an internal address
buffer and is latched by the Column Address Strobe
(CAS). Because access time is primarily dependent
on a valid column address rather than the presice
time that the CAS edge occurs, the delay from RAS
to CAS has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle, once initiated, must notbe ended
oraborted before the minimumt_, - time has expired.
This ensures proper device operation and datainteg-
rity. A new cycle must not be initiated until the
minimum precharge time t_/t., has elapsed.

Read Cycle

A read cycle is performed by holding the Write
Enable (WE) signal high during a RAS/CAS opera-
tion. The column address must be held for a
minimum time specified by t,,. Data Out becomes
valid only when toac toan and tC ac are all satisfied.
As a result, the access time is dependent on the
timing relationships between t_, ., t.,, and t., . For
example, the access timeis limited by t,, , whent_, -
(min.) and t.,, - (min.) are both satisfied.

Write Cycle

A write cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The write can be WE controlled or
CAS controlled depending on whether WE or CAS
falls later. Consequently, the input data must be valid
ator before the falling edge of WE or CAS, whichever
occurs last. Inthe CAS-controlled write cycle when
the leading edge of WE occurs prior to the CAS low
transition, the output (D, ;) pin will be in the High-Z
state at the beginning of the Write function. Ending
the write with RAS or CAS will maintain the output in
the High-Z state.

V53C256A

Refresh Cycle

To retain data, 256 refresh cycles are required in
each 4 ms period. There are two ways to refresh the
memory:

1. By clocking each of the 512 row addresses (A,
through A,) with RAS at least once every 4 ms.
Any Read, Write, Read-Modify-Write or RAS-only
cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. 1f CAS
makes a transition from low to high to low afterthe
previous cycle and before RAS falls, CAS-before-
RAS refreshis activated. The V53C256A will use
the output of an internal 8-bit counter as the
source of row addresses and ignore external
address inputs.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selection is allowed. Thus,
Dg7 Will remain in the High-Z state during the cycle.

A CAS-before-RAS counter test mode is provided
to ensure reliable operation of the internal refresh
counter. - The user can use the counter test mode to
write consecutive data patterns (256 write cycles)
and then verify the written data by applying 256
consecutive read cycles. . In this mode, the
V53C256A ignores external row/column addresses
and takes the output from the internal counter in-
stead.

Data Retention Mode

The V53C256A offers a CMOS standby mode that
is entered by causing the RAS clock to swing be-
tween a valid V| and an “extra high” V|, within 0.2 V
of V. While the RAS clock is at the “extra high”
level, the V53C256A power consumption is reduced
tothe low 1, level. Overall 1, consumption when
operating in this mode can be calculated as follows:

{tac) X (Ippy) + (tay—trc) X (Ippe)

tF{X

Where tec
RX

Refresh Cycle Time
Refresh Interval / 256

—
W

217




MOSEL-VITELIC

Fast Page Mode Operation

Fast Page Mode operation permits all 512 columns
within a selected row of the device to be randomly
accessed at a high data rate. Maintaining RAS low
while performing successive CAS cycles retains the
row address internally and eliminates the need to
reapply it for each cycle. The column address buffer
actsas atransparent or flow-through latch while CAS
is high.

Thus, access begins at the occurance of a valid
column address rather than at the falling edge of
CAS, eliminating t, - and t; from the critical timing
path. CAS latches the address into the column
address buffer and acts as on output enable.

During Fast Page Mode operation, Read, Write,
Read-Modify-Write, or Read-Write-Read cycles are
possible at random addresses within a row. Follow-
ing the initial entry cycle into Fast Page Mode,
access is t,,, or t.,, controlled. If the column
address is valid prior to the rising edge of CAS, the
access time is determined by the by the CAS rising
edge. If the column address is valid after the rising
edge of CAS, the access is timed from the occur-
rance of the valid address and is specified byt ,. In
both cases, the falling edge of CAS latches the
address and enables the output.

Fast Page Mode provides a sustained data rate of
over 19 MHz for applications that require high data
rates like bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the data rate:

512
Data Rate =
toc + 511 x to

V53C256A

Data Output Operation

The V53C256A Data Output pin (D) has a
three-state capability and is controlled by CAS.
When CAS is high(= V, )), the output is in the High-Z
state. Table 1 summarizes the D, , states possible

for various memory cycles.
Power-On

After application of the V,; an initial pause of 200
us is required followed by a minimum of 8 initializa-
tion cycles (any combination of cycles containing a
RAS clock). Eight initialization cycles are required
after extended periods of bias without clocks (greater
thanthe Refresh Interval). During Power-On, the Voo
current requirement of the V53C256A is dependent
on the input levels of RAS and CAS. If RAS is low
during power on, the device will go into an active
cycle and |, will exhibit current transients. It is
recommended that RAS and CAS track with V, or
be held at a valid V, during Power-On to avoid
current surges.

Table 1. V53C256A Data Output
Operation for Various Cycle Types

Cycle Type Dgyr State

Read Cycles Data from Addressed
Memory Cell’

CAS-Controlled Write High-Z

Cycle (Early Write)

WE-Controlled Write Active, not valid

Cycle (Late Write)

Read-Modify-Write Data from Addressed

Cycles Memory Cell

Fast Page Mode Read Data from Addressed

Cycle Memory Cell

Fast Page Mode Write High-Z

Cycle (Early Write)

Fast Page Mode Read- Data from Addressed

Modify-Write Cycle Memory Cell

RAS-only Refresh High-Z

CAS-before-RAS Data remains as in
Refresh Cycle previous cycle
CAS-only Cycles High-Z
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MOSEL-VITELIC V53C464A FAMILY

HIGH PERFORMANCE, LOW POWER

64K X 4 BIT FAST PAGE MODE

CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C464A 60/60L 70/70L 80/80L 10/10L
Max. RAS Access Time, taac) 60 ns 70 ns 80 ns 100 ns
Max. Column Address Access Time, (tC A A) 30 ns 35ns 40 ns 45 ns
Min. Fast Page Mode Cycle Time, (t5c) 45 ns 50 ns 55 ns 65 ns
Min. Read-Write Cycle Time, (tRC) 115ns 130 ns 145 ns 175 ns
LOW POWER V53C464AL 60L 70L 80L 10L
Max. CMOS Standby Current, “DDS) 1.2 mA 1.2 mA 1.2mA 1.2 mA

Features

» Low power dissipation for V53C464A-10
« Operating Current—65 mA max.
« TTL Standby Current—3.5 mA max.

= Low CMOS Standby Current
» V53C464A—3 mA max.
» V53C464AL—1.2 mA max. _

s Read-Modify-Write, RAS-only Refresh, CAS-
before-RAS Refresh capability

» Fast Page Mode operation for a sustained data
rate greater than 21 MHz

n 256 Refresh cycles/4 ms

s Standard packages are 18 pin Plastic DIP and
18 pin PLCC

Description

The V53C464A is a high speed 65,536 x 4 bit
CMOS dynamic random access memory. Fabri-
cated with VICMOS III technology, the V53C464A
offers a combination of size and features unattain-
able with NMOS technology: Fast Page Mode for
high data bandwidth, fast usable speed, CMOS

standby current and, on request extended refresh for
very low data retention power (V53C464AL).

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random access of up to 256
(x4) bits within a row with cycle times as short as 45
ns. Because of static circuitry, the CAS clock is not
in the critical timing path. The flow-through column
address latches allow address pipelining while relax-
ing many critical system timing requirements for fast
usable speed. These features make the V53C464A
ideally suited for graphics, digital signal processing
and high performance computing systems.

The V53C464AL -10 offers amaximum data reten-
tion power of 10 mW when operating in CMOS
standby mode and performing RAS-only or CAS-
before-RAS refresh cycles. For selected
V53C464AL devices with Refresh Interval longer
than 4 ms, consult the factory.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P J 60 70 80 100 Low Std. Mark
0°C to 70°C . . . . . . . . Blank

V53C464A Rev. 00 June 1990
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MOSEL-VITELIC ' ~ V53C464A

FAMILY DEVICE PKG. SPEED TEMP.

:I tRaC) bR L gLank (0°C 1070°C)
P (PLASTIC DIP) BLANK (NORMAL)

J (PLCO)
L (LOW POWER)
Desc'ription Pkg. | Pin Count ‘7‘3 ‘68 ns)
Plastic DIP P 18 o go :3
PLCC J 18 10 (100 ns) 1020 02
18 Lead Plastic DIP 18 Lead PLCC Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
GE 1 18 vss 8448
o1 [ 2 17 [ o4
o2 ] 3 « 16[1cCas 211817
WE Qs & 15[ vos ' —
%Es%ﬁm]“e ICV)_E 3 é:gj%g
Ao s R 13[4 mscs Q wupao
a7 Z 2pAs Ads R 13 Al
A 0s 11 [1As A7 P> 12pA
voo [ o 10 [ A7 8 91011
3 §'2 2
' LOGIC SYMBOL
—T e
—1A1 wor |—
— :a o2 —
I Y
—{As  uos |—
— As
— A7 1104 —
—O| RAS
—| CAS
= WE
~qoE 1020 03
Absolute Maximum Ratings* Capacitance*
Tp=25°C, Vg =5V +10%, Vgg =0V
Ambient Temperature
UNder BIs ..covuuieeresmreesserernanns -10°C to +80°C Symbol Parameter | Typ. | Max.| Unit
Storage Temperature (plastic) ....—55°C to +125°C c Add 3 4 F
Voltage on any Pin Except Vp, IN1 rose P
Relative to Vgg - -1.0Vto+7.0V Cinz RAS, CAS, WE, OE 4 5 pF
Voltage on V, relative to V, ....... -1.0Vto +7.0V
Data Out Current 50mA Cour | VO 4 6 | pF

POWer DiSSIPAtoN .......oocvvvrssssvsssssnrinssne 1.0 W *Note: Capacitance is sampled and not 100% tested

“*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.
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MOSEL-VITELIC V53C464A

Block Diagram
64K x 4
OE ©
WE ©
CAS o9 |_.
RAS D-|: RAS CLOCK CAS CLOCK WE CLOCK OE CLOCK
GENERATOR GENERATOR GENERATOR LOGIC
Vpp o—+ DATA /0 BUS 01
Vgg o—» 110 —o1/0p
ss Xl coLUMN DECODERS BUFFER |— oS
—‘/
Xo-X 7
+— SENSE AMPLIFIERS
REFRESH
COUNTER
256 x 4
°
[72)
AQ o— g E' <
Ao K8 xoxz7| @2 |2s6
: 23 LN =4 :> MEMORY
: 1 —] 2 S ARRAY
A oc
6 o— Hgg g
A 7 o—» =)
P4
<=
1020 01
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MOSEL-VITELIC V53C464A
DC and Operating Characteristics (1-2)
T,=0°Ct070°C, V, =5V £10%, Vss =0V, unless otherwise specified.
V53C464A V53C464AL
Symbol Parameter Access Unit | Test Conditions [Notes
Time Min. Max. Min. Max.
7 Input Leakage Current -10 10 -10 10 pA Vss <VinsVpp
(any input pin)
lo |Output Leakage Current -10 10 -10 10 A | Vg SVor<Vpp
(for High-Z State) RAS, CAS atV
60 80 80
Iop1 | Vop Supply Current, 70 75 75
Operating 80 70 70 MA | toe =t (min) 1,2
100 65 65
I002 . VDD Supply Current, 35 2.0 mA | RAS, CAS at VIH
TTL Standby other inputs 2 Vgg
60 80 80
Ibpa VDD Supply Current, 70 75 75
RAS-Only Refresh 80 65 65 mA tRc = tRC (min.) 2
100 55 55
60 50 50
IDD 4 VDD Supply Current, 70 45 45
Fast Page Mode 80 40 40 mA | Minimum Cycle 1,2
Operation 100 35 35
IDDS VDD Supply Current, 4 25 mA RAS=V|H,CAS=VIL 1
Standby, Output Enabled other inputs 2 Vg
'DDS VDD Supply Current, 3 1.2 mA | RAS 2 VDD -0.2V,
CMOS Standby CAS atV,,, other
inputs 2 Vg
Vi Input Low Voltage -1 08 -1 0.8 \" 3
Viy | 'nput High Voltage 24 Voo 24 Voo \ 3
+1 +1
VOL Output Low Voltage 0.4 0.4 \) IOL =42mA
Vou Output High Voltage 2.4 24 V | logy=-5mA
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MOSEL-VITELIC V53C464A

AC Characteristics
=0°C 0 70°C, Vg = 5 V £10%, Vg = 0V, unless otherwise noted
A& Test conditions, mput pulse levels0to 3 V

60/60L | 70/70L | 80/80L 10/10L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min.|Max.|Min.|Max.|Min.|Max.|Min.| Max.

1 teL1RH1 teas RAS Pulse Width 60 | 75K | 70 | 75K | 80 | 75K | 100 | 75K ns

2 | taioR2 tre Read or Write Cycle Time 115 130 145 175 ns

3 | tauonLo tap RAS Precharge Time 45 50 55 65 ns

4 tay CH1 tCSH CAS Hold Time 60 70 80 100 ns

5 tCL1 CH1 tC AS CAS Pulse Width 20 20 20 25 ns

6 |tarcLr taco RAS to CAS Delay 20| 40 | 25| 45 | 25 | 50 | 25| 65 | ns 4

7 twHacL2 tres Read Command Setup Time 0 0 0 0 ns

8 |t AVRL2 t ASR Row Address Setup Time 0 0 0 0 ns

9 | ta1ax teAH Row Address Hold Time 10 15 15 15 ns

10 | tyvore tasc Column Address Setup Time 0 0 0 0 ns

11t ax toaH Column Address Hold Time 10 15 15 20 ns

12 ‘cu RH1(R) tRSH(R) RAS Hold Time (Read Cycle) 20 25 30 35 ns

13 [tohoRie tere CAS to RAS Precharge Time | 10 15 15 15 ns

14 [ topowx tacH Read Commanﬂ)ld Time 5 5 5 5 ns 5
Referenced to CAS

15 [ toiowx teRH Read Commaniiold Time 5 5 5 5 ns 5
Referenced to RAS

16 | toe 1RH2 tron RAS Hold Time 15 15 20 25 ns
Referenced to OE

17 | ta1qv toac Access Time from OE 15 15 20 25 ns

18 | toqu toac Access Time from CAS 20 20 20 25 | ns 6,7

19 | ta1qv trac Access Time from RAS 60 70 80 100 ns 6,89

20 | tyyav tcaa Access Time from Column 30 35 40 45 ns | 67,10
Address
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MOSEL-VITELIC V53C464A
AC Characteristics (Contd.)
60/60L | 70/70L | 80/80L | 10/10L
# | JEDEC | Symbol Parameter : Unit| Notes
Symbol Min.|Max.|Min.|Max.|Min.| Max.| Min.| Max.

21 |t ax 2 OFE or CAS tolow-ZOutput | 0 o 0 0 ns 17

22 | tyoaz Lz OE or CAS to High-Z Output 0|10} 0|15 0]|]2)| 0] 25 ns 17

23 taL1AX tm Column Address Hold Time 50 55 60 70 ns

from RAS
24 ‘RL1 AV tR AD RAS to Column Address 15| 30 | 20 | 35 | 20| 40 | 20 | 55 ns "
Delay Time
25 | toipuiw) | tRsHw) | RAS or CAS Hold Time 20 25 30 35 ns
in Write Cycle
26 |tyiiont | towe | Write Command to TAS 20 2 30 35 ns
Lead Time

27 | s cL2 twes Write Command Setup Time 0 0 0 0 ns 12,13

28 toLiwH1 tweH Write Command Hold Time 10 15 15 20 ns

29 | byl awHi twp Write Pulse Width 10 15 15 20 ns

30 tRLIWH1 twer Write Command Hold Time 50 55 60 70 ns

from RAS
31 'WL1RH1 tRWL Write Command to RAS 20 25 30 35 ns
Lead Time :

32 | thywie tos Data In Setup Time 0 0 0 0 ns 14
twL1DX ton Data In Hold Time 10 15 15 20 ns 14
twLiaLe twon | Write to O Hold Time 10 20 20 25 ns
taH20x toen OE to Data Delay Time 15 20 25 30 ns

36 | ta om0 tawe Read-Modify-Write 170 185 210 250 ns
(RMW) Cycle Time

37 tRL1 RH1 tRRw Read-Modify-Write Cycle 105 125 145 175 ns
(RMW) RAS Pulse Width

38 |t 1o town CAS to WE Delay 40 50 60 70 ns 12
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AC Characteristics (Contd.)

60/60L | 70/70L | 80/80L | 10/10L

# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min.|Max. [Min.Max.|Min.|Max.| Min.| Max.
39 | ta 1wie tawp | RAS to WE Delay in 80 95 110 135 ns 12

Read-Modify-Write Cycle

40 toLicH1 tcrRw CAS Pulse Width (RMW) 65 80 95 110 ns
41 | bwle tawd Col. Address to WE Delay 50 60 70 80 ns 12
42 1t5 o010 toc Fast Page Mode 45 50 55 65 ns
Read or Write Cycle Time
43 | tonocie top CAS Precharge Time 10 10 10 10 ns
44 Y uRHi toar Column Address to RAS 30 35 40 45 ns
Setup Time
45 | tohoqu toap Access Time from 40 45 50 55 ns 6,7

Column Precharge

46 taL1Dx tonR Data in Hold Time 50 55 60 70 ns
Referenced to RAS
47 tCL1 RL2 tCSR CAS Setup Time 10 10 10 10 ns
CAS-before-RAS Refresh
48 | to ool tarc RAS to CAS Precharge Time 0 [ 0 0 ns
49 [0 1cH1 toHR CAS Hold Time 15 20 25 30 ns
CAS-before-RAS Refresh
50 toLacLe toom Fast Page Mode 85 105 120 140 ns
(RMW) Read-Modify-Write Cycle Time
tr t Transition Time 3 50 3 50 | 3 50 3 | 50 ns 15
(Rise and Fall)
tRl Refresh Interval 4 4 4 4 ms 16
(256 Cycles)
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MOSEL-VITELIC V53C464A
Notes:
1. I, is dependent on output loading when the device output is selected. Specified 1, (max.) is measured with the
output open.
2. | is dependent upon the number of address transitions. Specified Ipp (Max.) is measured with a maximum of two
transitions per address cycle in Fast Page Mode.
3. Specified V,_(min.) is steady state operating. During transitions, V, (min.) may undershootto—1.0 V for a period not
to exceed 20 ns. All AC parameters are measured with V"_ (min.) > VSs and VlH (max.) < VDD.
4. toop (max.) is specified for reference only. Operation within t. . (max.) limits insures thatt, , - (max.) and toan (Max.)
can be met. If t, ., is greater than the specified t, ., (max.), the access time is controlled by t.,, and t., ..
5. Either top,, or to ., must be satisfied for a Read Cycle to occur.
6. Measured with a load equivalent to two TTL inputs and 100 pF.
7. Access time is determined by the longest of t,, ,, to,c and t.,p.
8. Assumesthatt,,  <t_,(max.). Ift,,isgreater thant,,(max.), t,,- willincrease by the amount thatt, , ) exceeds
toap (Max.).
9. Assumes thatt, ., <t; ., (max.). Ift, is greaterthant, ., (max.), t,, willincrease by the amountthatt, ., exceeds
tacp (Max.).
10. Assumes thatt,, > t., (max.).
11. Operation withinthe t,, , (max.) limit insuresthatt., . (max.) canbe met. ., , (max.) is specified as a reference point
only. Ift.,, is greater than the specified t_, , (max.) limit, the access time is controlied by toan @nd toac
12. tyce tawps tawp @Nd toyp are not restrictive operating parameters.
13. t,cq (Min.) must be satisfied in an Early Write Cycle.
14. t, s and t,,, are referenced to the latter occurrence of CAS or WE.
15. t; is measured between V|, (min.) and V, (max.). AC-measurements assume t = 5 ns.
16. An initial 200 us pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.
17. Assumes a three-state test load of 5 pF and a 380 Ohm Thevenin equivalent.
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Waveforms of Read Cycle
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Waveforms of Early Write Cycle
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Waveforms of OE Controlled Write Cycle
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Waveforms of Read-Modify-Write Cycle
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Waveforms of Fast Page Mode Read Cycle
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Waveforms of Fast Page Mode Write Cycle
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Waveforms of Fast Page Mode Read-Write Cycle
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Waveforms of RAS-Only Refresh Cycle
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NOTE: WE, OE = Don't care
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Waveforms of CAS-before-RAS Refresh Cycle
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V53C464A

Waveforms of Hidden Refresh Cycle (Write)
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Waveforms of CAS-before-RAS Refresh Counter Test Cycle
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Functional Description

The V53C464A is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. Itis functionally similar to a traditional
dynamic RAM. The V53C464A reads and writes
databy multiplexing a 16-bit address into an 8-bit row
and an 8-bit column address. The row address is
latched by the Row Address Strobe (RAS). The
column address “flows through” an internal address
buffer and is latched by the Column Address Strobe
(CAS). Because access time is primarily dependent
on a valid column address rather than the precise
time that the CAS edge occurs, the delay time from
RAS to CAS has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle, once initiated, must notbe ended
oraborted before the minimumt, ,  time has expired.
This insures proper device operation and data
integrity. A new cycle must not be initiated until the
minimum precharge time t_/t., has elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal high during a RAS/CAS
operation. The column address must be held for a
minimum specified by t,,. Data Out becomes valid
only when to,, toso. toas @nd to, - are all satisfied.
As a result, the access time |s dependent on the
timing relationships between these parameters. For
example, the access time is limited by tCAA when
taac toac @nd to, are all satisfied.

Write Cycle

A Write Cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The Write Cycle can be
WE-controIIed or C CAS-controlled, depending on
whether WE or CAS falls later. Consequently, the
input data must be valid at or before the falling edge
of WE or CAS, whichever occurs last. In the
CAS-controlled Write Cycle when the leading edge
of WE occurs prior to the CAS low transition, the I/O
data pins will be in the High-Z state at the beginning
of the Write function. Ending the Write with RAS or
CAS will maintain the output in the High-Z state.

V53C464A

In the WE-controlled Write Cycle, OE must be in
the high state, and t,, must be satisfied.

Refresh Cycle

To retain data, 256 Refresh Cycles are required in
each 4 ms period. There are two ways to refresh the
memory:

1. By selecting each of the 256 row addresses
determined by A, through A, at least once every
4 ms. Any Read, Write, Read-Modify-Write or

RAS-only cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
islow during the falling edge of RAS, CAS-before-
RAS refreshis activated. The V53C464A will use
the output of an internal 8-bit counter as the
source of row addresses and ignore external
address inputs.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selectionis allowed. Thus, the
output will_remain in the High-Z state during the
cycle. A CAS-before-RAS counter test mode is
provided to ensure reliable operation of the internal
refresh counter.

Data Retention Mode

The V53C464A offers a CMOS standby mode that
is entered by causing the RAS clock to swing
between avalid V, and an “extra high” V|, within 0.2
V of V.. While the RAS clock is at the “extra high”
level, the V53C464A power consumption is reduced
tothe low 1. level. Overall |, consumption when
operating in this mode can be calculated as follows:

(tag) X (Ippy) + (taxtac) X (Ippg)

t

RX
Where t . = Refresh Cycle Time
‘t,, = Refresh Interval / 256

RX
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Fast Page Mode Operation

Fast Page Mode operation permits all 256 columns
within a selected row of the device to be randomly
accessed at a high data rate. Maintaining RAS low
while performing succesive CAS cycles retains the
row address internally and eliminates the need to
reapply it for each cycle. The column address buffer
acts asatransparent or flow-through latch while CAS
is high. Thus, access begins from the occurence of
a valid column address rather than from the falling
edge of CAS, eliminating t,. . and t, from the critical
timing path. CAS latches the address into the
column address buffer and acts as an output enable.
During Fast Page Mode operation, Read, Write,
Read-Modify-Write or Read-Write-Read cycles are
possible at random addresses within a row.
Following the initial entry cycle into Fast Page
Mode, accessist, AA ort.,p controlled. Ifthe column
address is valid prior to the nsnrlg__dge of CAS, the
access time is referenced to the CAS rising edgeand
is specified by t.,,. If the column address is valid
after the rising CAS edge, access is timed from the
occurrence of a valid address and is specified by

toaa- In both cases, the falling edge of CAS latches
the address and enables the output.

Fast Page Mode provides a sustained data rate of
over 19 MHz for applications that require high data
rates such as bit-mapped graphics or high-speed
signal processing. The following equation can be
used to calculate the maximum data rate:

256
Data Rate =
too + 255 Xt
Data Output Operation

_ The V53C464A Input/Output is controlled by OE,
CAS, WE and RAS. A RAS low transition enables
the transfer of data to and from the selected row
address in the Memory Array. A RAS high transition
disables data transfer and latches the output data if
the output is enabled. After a memory_cycle is
initiated with a RAS low transition, a CAS low
transition or CAS low level enables the internal I/O
path. A CAS high transition or a CAS high level
disables the 1/O path and the output driver if it is
enabled. A CASlow transitionwhile RAS s highhas
no effect on the 1/O data path or on the output drivers.
The output drivers, when otherwise enabled, can be
disabled by holding OE high. The OE signal has no
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effect on any data stored in the output latches. AWE
low level can also disable the output drivers when
CAS is low. During a Write cycle, if WE goes low at
a time in relationship to CAS that would normally
cause the outputs to be active, itis necessary to use
OE to disable the output drivers prior to the WE low
transition to allow Data In Setup Time (t,5) to be
satisfied.

Power-On

After application of the V,, supply, an initial pause
of 200 ps is required, followed by a minimum of 8
initialization cycles (any combination of cycles
containing a RAS clock). Eight initialization cycles
are required after extended periods of bias without
clocks (greater than the Refresh Interval).

During Power-On, the V,, current requirement of
the V53C464A is dependent on the input levels of
RAS and CAS. If RAS is low during Power-On, the
device will go into an active cycle, and I, will exhibit
current transients. Itis recommended that RAS and
CAS track with Vpp Or be held at a valid V,, during
Power-On to avoid current surges.

Table 1. V53C464A Data Output
Opetration for Various Cycle Types

Cycle Type /O State
Read Cycles Data from Addressed
Memory Cell
CAS-Controlled Write High-Z

Cycle (Early Write)

WE-Controlled Write
Cycle {Late Write)

OE Controlled. High
OE = High-Z I/0s

Read-Modify-Write

Data from Addressed

Cycles Memory Cell

Fast Page Mode Read Data from Addressed
Cycle Memory Cell

Fast Page Mode Write High-Z

Cycle (Early Write)

Fast Page Mode Read- Data from Addressed
Modify-Write Cycle Memory Cell
RAS-only Refresh High-Z

CAS-before-RAS
Refresh Cycle

Data remains as in
previous cycle.

CAS-only Cycles

High-Z




MOSEL-VITELIC  V53C100F FAMILY PRELIMINARY
HIGH PERFORMANCE, LOW POWER

1M X 1 BIT FAST PAGE MODE

CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C100F 60/60L 70/70L 80/80L
Max. RAS Access Time, (taac) 60 ns 70 ns 80 ns
Max. Column Address Access Time, (tc A A) 30 ns 35ns 40 ns
Max. CAS Access Time, () 15ns 20 ns 20 ns
Min. Fast Page Mode Cycle Time, (o) 40 ns 45 ns 50 ns
Min. Read-Write Cycle Time, (s 120 ns 130 ns 150 ns
LOW POWER V53C100FL 60L 70L 80L
Max. CMOS Standby Current, (1) 200 pA 200 pA 200 pA

Features Description

= 1M x 1-bit organization
= Low power dissipation for V53C100F-80
 Operating Current — 70 mA max.
» TTL Standby Current — 2.0 mA max.
= Low CMOS Standby Current
» V53C100F - 1.0 mA max.
+ V53C100FL — 0.2 mA max. .
» Read-Modify-Write, RAS-Only Refresh, CAS-
before-RAS Refresh capability
= Common /O capability
n Refresh Interval
« V53C100F - 512 cycles/8ms
» V53C100FL - 512 cycles/64ms
= Fast Page Mode operation for a sustained data
rate greater than 25 MHz
= Standard packages are 18 pin Plastic DIP and
26/20 pin SOJ
= Low Battery Back-up Current
» V53C100FL — 300 pA max.
« 200 pA max. available on request

The V53C100F is a high speed 1,048,576 x 1 bit
CMOS dynamic random access memory. The
V53C100F offers a combination of features: Fast
Page Mode for high data bandwidth, fast usable
speed, CMOS standby current and, on request,
extended refresh for very low data retention power.

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random or sequential access
of up to 1024 bits within a row with cycle times as
short as 40 ns. Because of static circuitry, the CAS
clock is not in the critical timing path. The flow-
through column address latches allow address
pipelining while relaxing many critical timing
requirements for fast usable speed. These features
make the V53C100F ideally suited for cache based
mainframe and mini computers, graphics, digital
signal processing and high performance
microprocessor systems.

The V53C100FL offers a maximum data retention
power of 1.656 mW when operating in CMOS standby
mode and performing CAS-before-RAS refresh

cycles.
Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P K 60 70 80 Low Std. Mark
0°C to 70°C . . . . ° . ) . Blank

V53C100F Rev.01 January 1993
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FAMILY DEVICE PKG SPEED TEMP.
URa0) pwR L BLaNK (0°Cto 70°C)
P (PLASTIC DIP) BLANK (NORMAL)
Description Pkg. | Pin Count K 80 L (LOW POWER)
Plastic DIP P 18 60 (60ns)
70 (70 ns)
SOJ K 26/20 . & ::)
18 Lead Plastic DIP 26/20 Lead SOJ Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
%E1Uw]vss D[] 26 [ vss
WE (] 2 17 [ Doyt : WEL] 2 25 [ Doyr
RAS [} 3 o 16[] Cas RAS [] 3 24 [7] CAS
ne O s & 15 A NC [] 4 23 (I NC
AoE5§14:|As NCC}s x 22[0As
A1 s § 13[0A7 S
A7 > 120Ae §
As [ s 11 [ As Al 8 18[As
voo [ o 10[]As Ay [ 10 17 [J A7
Ay O 1 16 [ As
Az [ 12 15 [ As
Vpp [] 13 14 Ay
LOGIC SYMBOL
Pin Names
— Ap
. :; AA, Address Inputs
— As RAS Row Address Strobe
A CAS Column Address Strobe
As DN J—
— Ag WE Write Enable
_ :; Doyt [— D,, Data Input
— As Dour Data Output
_O
—a g:g Voo +5V Supply
— WE Ve 0V Supply
NC No Connect
Absolute Maximum Ratings* Capacitance*
T,=25°C, Vpp =5V #10%, Vg =0V
Ambient Temperature
Under Bias -10°C to +80°C Symbol Parameter Typ. | Max. | Unit
Storage Temperature (plastic) ....—55°C to +125°C c Address _ 6 F
Voltage Relative to Vg ....cvv -1.0Vto+7.0V IN1 P
Voltage on V, relative to Vg ......~1.0 V10 +7.0 V Cinz RAS, CAS, WE — 7 | pF
Data Out Current 50 mA ,
Power Dissipation 1.0W Court 1o - 7 | PF

. . . *Note: it i 1 t
*Note: Operation above Absolute Maximum Ratings can Note: Capacitance is sampled and not 100% tested

adversely affect device reliability.
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MOSEL-VITELIC V53C100F
Block Diagram
1iMx1
WE o
CTS o9 l—.
RAS °-|: RAS CLOCK CAS CLOCK WE CLOCK
GENERATOR GENERATOR GENERATOR
Vpp o— v
Vgg o— l
X9,Y9
_—_‘:) DATA l/O SELECT
110 [+—oDiN
L NJCOLUMN DECODERS BUFFER o
—/ ouT
Yo-Yg N
- SENSE AMPLIFIERS
REFRESH
COUNTER
2048
N
L—
A0 o— g%
A1 o—s ;8 xoxg| @ |sn2
. (&) w
=z N MEMORY
: ;ﬁ ———> g@ -y ARRAY
Ag o—» &-‘E P
Ay oo B2
g
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MOSEL-VITELIC

DC and Operating Characteristics
T,=0°Ct070°C, V=5V £10%, Vss = 0V, unless otherwise specified.

V53C100F

V53C100F V53C100FL
Symbol Parameter Access Unit | Test Conditions |Notes
Time Min. Max. Min. Max.
ILI Input Leakage Current -10 10 -10 10 pA VSS < VIN < VDD
(any input pin)
lo Output Leakage Current -10 10 -10 10 pA VSS < DQUT <Vpp
(for High-Z State) RAS,CAS at VIH
le VDD Supply Current, 60 90 90
Operating 70 80 80 mA tac =tac (min.) 1,2
80 70 70
|002 VDD Supply Current, 2.0 20 mA | RAS,CAS at VIH
TTL Standby other inputs > VSS
'DDS VDD Supply Current, 60 90 90
RAS-Only Refresh 70 80 80 mA tac =thc (min.) 2
80 70 70
Iopa VDD Supply Current, 60 80 80
Fast Page Mode 70 70 70 mA | Minimum Cycle 1,2
Operation 80 60 60
Iops | Vpp Supply Current, 3.0 2.0 mA | RAS=V,,CAS=V, 1
Standby, Output Enabled other inputs 2 Vg
loos | Voo Supply Current, 1.0 02 |mA |RAS2V, -02V,
CMOS Standby CAS2V,-02V,
other inputs > VSS
VIL Input Low Voltage -1 0.8 -1 0.8 \ 3
(all inputs)
Vi | Input High Voltage 2.4 Voo 2.4 Voo v 3
(all inputs) +1 +1
VoL | Output Low Voltage 0.4 0.4 Vo |lg =42mA
Vou | Output High Voltage 2.4 24 V| lgy=-5mA
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MOSEL-VITELIC V53C100F
AC Characteristics
T,=0°Ct070°C, Vpy, = 5 V £10%, Vgg = 0 V, unless otherwise noted
60/L 70/L 80/L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max. | Min. | Max.
1 [ taimm taas | FAS Pulse Width 60 | 75K | 70 | 75K | 80 | 75K | ns
2 |taoRL tae Read or Write Cycle Time 120 130 150 ns
3 | taoRL2 tap | RAS Precharge Time 50 50 60 ns
4 | YR tasr Row Address Setup Time 0 0 0 ns
5 tRL1 AX tRAH Row Address Hold Time 10 10 10 ns
6 |tavRH1 tear Column Address to RAS 30 35 40 ns
Setup Time
7 [taiav taaD RAS to Column Address 15 30 15 35 15 40 | ns 4
Delay Time
8 | Yol tasc Column Address Setup Time 0 0 0 ns
9 |toLiax tcaH Column Address Hold Time 15 15 15 ns
10 | to) 1ot tacp | FAStoCAS Delay 20 45 | 20 | 50 | 20 | 60 | ns 5
1 |t av taac | Access Time from RAS 60 70 80 | ns | 678
12 tAVQV tean Access Time from Column 30 35 40 ns 8,9,
Address 15
13 [t iav teac | Access Time from CAS 15 20 20 | ns | 815
14 [toiicnim) | toas@ | CAS Pulse Widthin 15 | 75K | 20 | 75K | 20 | 75K | ns
Read Cycle
15 ‘CLt RH1(R) tRSH(R) RAS Hold Time (Read Cycle) 15 20 20 ns
16 | tyhocLe tres Read Command Setup Time 0 0 0 ns
17 | topowx tacH Read Command Hold Time 0 0 0 ns 10
Referenced to CAS
18 ‘Rszx tRRH Read Command Hold Time 0 0 0 ns 10
Referenced to RAS
19 | toromie terp CAS to RAS Precharge Time | 5 5 5 ns
20 | topmax tore | Output Buffer 0 20 | 0 | 2 | 0 | 2 |ns | 1
Turn Off Delay
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MOSEL-VITELIC V53C100F
AC Characteristics (Contd.)
60/L 70/L 80/L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max. | Min. | Max.
21 1t oqu tOH Data Hold Time from CAS 0 0 0 ns "
22 |ty iwhi Y Write Pulse Width 10 15 15 ns
23 tCH2CL2 'c:P CAS Precharge Time 10 10 10 ns
24 | o iax tan Column Address Hold Time 50 55 60 ns
from RAS
25 | to 4o W) to ASOW) CAS Puise Width in 15 20 20 ns
Write Cycle
26 | toi1priw) | tRsHw) | RAS or CAS Hold Time 15 20 20 ns
in Write Cycle
27 | taL1wWH1 twer Write Command Hold Time 50 55 60 ns
from RAS
28 | tuiicle twes Write Command Setup Time 0 0 0 ns 12,13
29 toL1WH1 tWCH Write Command Hold Time 10 15 15 ns
30 | thywie tos Data In Setup Time 0 0 0 ns 14
31 tWH1DX ton Data In Hold Time 15 15 15 ns 14
32 | to 1ox tonR Data In Hold Time 50 55 60 ns
Referenced to RAS
33 | ta oRio tawe | Read-Modify-Write 140 155 175 ns
(RMW) Cycle Time
34 | to 1mms thrw | Read-Modify-Write Cycle 80 95 105 ns
(RMW) RAS Pulse Width
35 | to swio tawo RAS to WE Delay Time 60 70 80 ns 12
Read-Modify-Write Cycle
36 | toi1wiz towp | CAStoWE Delay 15 20 20 ns 12
37 |t AVWL2 tawo Column Address to 30 35 40 ns 12
WE Delay
38 'CHzov tc AP Access Time from 35 40 45 ns 15
Column Precharge
39 tCL20L2(R) toc Fast Page Mode Read or 40 45 50 ns
Write Cycle Time
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MOSEL-VITELIC V53C100F
AC Characteristics (Cont'd.)
60/L 70/L 80/L
#| JEDEC | Symbol Parameter Unit | Notes
Symbol |- - Min. | Max.| Min.| Max. | Min. | Max.
40 tolocLe toom Fast Page Mode Read- 60 70 75 ns
(RMW) .| Modify-Write Cycle Time

41 th RH1 tRWL Write Command to RAS 15 20 20 ns
Lead Time

42| twn 1cH towl Write Command to CAS 15 20 20 ns

i Lead Time

43| touocio tapc RAS to CAS Precharge Time | 10 10 10 ns

44 'CL1 RL2 tcsn CAS Setup Time 10 10 10 ns
CAS-before-RAS Refresh

45| to 1om toun | CAS Hold Time 30 30 30 ns
CAS-before-RAS Cycle

L tesn CAS Hold Time 60 70 80 ns

47 t 4 Transition Time 3 50 3 50 3 50 ns 16
(Rise and Fall)

tReF Refresh Interval 8 8 8 ms 17
(512 Cycles)
taer Refresh Interval 64 64 64 | ms 18

V53C100FL only
(512 Cycles, tae =125 us)
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MOSEL-VITELIC V53C100F

Notes:

1.

12.
13.
14.

17.

18.

- Operation within the t,, ) (max.) limit ensures that t

t

. Assumesthatt, . <t_ . (max.). Ift;is greaterthant

. Access time is determined by the longer of t
16.

Ipp is dependent on output loading when the device output is selected. Specified I, (max.) is measured with the
output open.

- Ipp is dependent upon the number of address transitions. Specified 1, (max.) is measured with @ maximum of two

transitions per address cycle in First Page Mode.

. Specified V| _(min.) is steady state operation. During transitions, V, (min.) may undershoot to—1.0 V for periods not

to exceed 20 ns. All AC parameters are measured with V, (min.) =2 Voo and V,, (max.) < V..

nac (Max.) can be met. t., ., (max.) is specified as a reference

pointonly. Ift,, is greater than the specified ., , (max.) limit, the access time is controlled by t.,, and t.,..

RAD
max.) is specified for reference only. Operation within t

RCD y. Up

and toan (max.) can be met. Ift

tCAC'

acp (Max.) and t., - (max.) limits ensure thatt_ - (max.)

rop IS greater than the specified t, ., (max.), the access time is controlled by t., s and

. Assumes thatty, <t., (max.). Ift.,is greaterthant,,, (max.), t,, - willincrease by the amount thatt,, , exceeds

toap (Max.).

ncp(Max.), to - willincrease by the amount that taeo exceeds

tacp (Max.).

. Measured with a load equivalent to two TTL loads and 100 pF.
. Assumes thatt_, >t (max.).

10.
11.

Either to,, or to ., must be satisfied for a Read Cycle to occur.

torr @nd to, define the time at which DOUT reaches an open circuit condition and are not referenced to the output
voltage levels.

twcs' twhc tawo tawp @Nd top are not restrictive operating parameters.

twcs (Min.) must be satisfied in an Early Write Cycle.

tyg and t,,, are referenced to the later occurance of CAS or WE.

+Teacr O teap:
t; is measured between V,, (min.) and Vu. (max.). AC measurements assume ty=5ns.

An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.

This is battery backup data retention mode under CAS-before-RAS refresh cycles.
toc = 125 ps (125 us x 512 = 64 ms)
toas = trag (Min) to 1 ps

input voltages: RAS and CAS Viy >Vpp—0.2V
V<02V
WE Vin> Voo~ 02V

All other inputs at stable V|, or V|




MOSEL-VITELIC V53C100F
Waveforms of Read Cycle
tRC (2)
tRAS(1) >
— Vi — tAR (24)  SEEE——
RAS v — X tRP (3 —*
'RAH (5) tCAR (6)
v tASR(4) > = ™ tcaHE) [
- H— v ROW V4
Aohe v, — XZ)‘ ADDRESS v ) XOOOOUOOOOOOOCC
——tRAD (7) —*T*tASC (8) > tRSH (R)(15)
= VH
CAS vy =
I
tRCD (10) tCAS (R)(14)—* tCRP (19)
rtacsns)-—l tRRH (18) ™ [+
= VYiH— T
we = 7777V 7777777777 oo |- vonen ]ZIZTTTT.
) t CAA(12)
t RAC (11) ™ tOFF (20)
Von— )
Dour Vg’:~~ HIGH-Z VALID DATA E——-
tCsH (46) R
a———— toH (1) ———
1002 01
Waveforms of Early Write Cycle
tRC (2)
tRAS (1)
— Vi — AR (24) 3
RAS v — l[:‘RP(G)—’\—
tRAH (5)
tAsR(4) > = ™ tcaH (9
_ H ROW {
AoAs L m ADDRESS ;Wm ADDAESS XXXXXXX»
=tASC (B)*| [+ tRSH (W)26) ——*
ViH —
CAS vy, / /
IL
tRCD (10) | t CAS (W)(25) tCRP (19)
tCSH (46)
. |<——>'WCH (29)
WCS(28) [
el A
we ' = /11111 (/[
twCR 27) ————™ .
le———tpH (31)
tDs (30)
\Y _ L
o ¥ = (OO0 o OOCOCOOCOCCOOK
- tDHR (32) —
Dour ng: HIGH-Z
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MOSEL-VITELIC V53C100F

Waveforms of Read-Modify-Write Cycle

tRWC (33)
— Vi — \ tRRW (34) [r
RAS v, = N . N
tRCD (10) tRWL (41)
tCRP (19) n tcRP(19) ™1
— Vi — '
cas ' / \ \ / /
{RAH (5) toWL (42)
[+t ASC (8)
t ASR (4) ind [+~ !CAH (9) ™
A, ViH— ROW COLUMN
AgAs Vi — :XXX ADDRESS KXXX ADDRESS m
| ; tAwD (37) ——*
tRWD (35) ——*
t
7——_t CWD (36) ———] |« WP 22)
— Vi —
we v LLLIN L \ (//]]]/)]]/
tres (16) t DS (30) |=—> tpH (31)
Vig —
on Y11= XXX ATOATOTNY T (XXX
tCAC (13)
tCAA(12)
tRrAC (11) toFF o) = =
Dour Vg':: HIGH-Z VALID DATA —
62403
Waveforms of RAS-Only Refresh Cycle
tRC (2)
tRAS (1)
RAS \\;'“ — \ 4 \
[ — trp (3) —
tRAH (5)
tASR (4) ’l aa

Ao ' = sooness  KXIXIKXKXKXRXROKKINXIKXKIKIKIXX

t CRP(19)
— Vg —
cas "=/

Vou—
Dour ng— HIGH-Z

1002 04
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Waveforms of CAS-before-RAS Refresh Cycle

T

V53C100F

tRC (2)

tRAS (1)

tCHR (45) —™|

{_.

RP (3) —™

— Vg —
RAS y,' =
tRPC (43)
tcP (29)
tCSR (44)
GRS WM = Vi
L=
‘ tOFF (20)
Dour Von— ) HIGH-Z
Voo —

Waveforms of Hidden Refresh Cycle (Read)

1002 05

— Vi — \ tRAS (1) % tRAS (1) >
RAS v, _ \ J\ /
VIL [+ tRp (3) .
l— t RCD (10) -
YRSH (R)(15)
tCRP (19> [* I¢——————— tCHR (45) —™
= Y — N
cAs y' — N /
tasc (8) ™ =
tASR(4) = = tCAR (6) —*|
—tRAD (7) —™ tCAH (9)
tRAH (5)
Vi — { ROW { COLUMN
Ao-Ag Vi — m. ADDRESS zKZX)k ADDRESS 4 KXXX
: — t AR (24)
tRCS (16) -'J tRRH (18) Ll
= Vg — 7
we ' = 7/ ]T o N
CAC (13)
tCAA(12) >
r———— tRAC (1) —>
LOFF (20) -
Voq—
Doyt Vg:— HIGH-Z { VALID DATA —
006 06
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MOSEL-VITELIC V53C100F

Waveforms of Hidden Refresh Cycle (Write)

— Vg — T tRAS (1) tRAS (1) > p—
RAS V:r J— {4—1Rp(3)j
[<— t RCD (10) — (W)(ZG);
‘CRP(19)‘>| i <4————— tCHR (45) —™]
e ViH— /
CAS vy, /
* tasc (5)-7 T‘
e——tAR (24) 1
tASR (4) > = tCAH (9)
ﬂ———»I'RAH (5)
Agho M = wonanss JOOOC s JO0OG00O00COCOAAGOAOOOANRNX
—tWCR @n)
twos (28) tWCH (29)
we v = /1LY (/[
DS (30) et Fa— t DH (31)
Din 3:[‘ - m VALID DATA ’A‘A’A’A’A‘A‘A’A’A‘A‘A’A’A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A
——————1pHR (32) —>
Dour xOH: HIGH-Z

oL
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MOSEL-VITELIC V53C100F

Waveforms of Fast Page Mode Read Cycle

tRP(3)
tRAS (1)
— Vg — T 7
RAS v, — N ~——tcAR (6) —>
“"—‘CSH(AB)‘
tCRP (19) il tPC (39) /™ [~ tRSH (R)(15) —*|
tep (23)

tRCD (10) | 1t CAS (R)(14) . = tCAS (R)(14)
— Vi — s [t CAS (R)(14) *Jzﬁl—-
cas WM/ \ N \

tRAH (5) -——1 tCAH(9) t ASC @) |t CAH (9) <—-|' CAH (9)
tASR (4) > L— ~

v [+ tASC (8) | =<+t ASC (8)
_ H— ROW’ COL. COLUMN COL. N
tRCS (16) '] l<I-!»=acs (16) -—':tRnH (18)
'4- -

tRCS (16)
tRCH (17) |¢ tRCH (17) ™ tRCH (17)

— Vi —
we "= J/7T77/ L NLLL
Vi e+ tCAC (13) ke tCAC (13) ] tCAC (13)

NS

-

[—tCcAA(12) +—— tcap (33) — e— tcaa(12)
[ tRAC (11) ™| tOFF (20) > |« tOFF (20 - t OFF (20)
Dour \OH— HIGH-Z x {« R x
VoL— h Sl ‘
1002 08

* Valid Data
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MOSEL-VITELIC V53C100F
Waveforms of Fast Page Mode Write Cycle
tRP
tRAS (1) @
JE VA
RAS v, _ \
re———— L CSH (40)
tCRP (19) - tpC (34) —-———*t
CP (23)
tRCD (10) 1 tCAS (W)(25) *] . ==t CAS (W)(25)
— Vg — I \J: CAS (W)(25)—’f
CAS v — / X ¥/ /
tRAH (5) L tCAH (9) ""“CAH ©) <—>"CAH 9)
v TASR (4) =t ASC (8) <t ASC () =1 ASC (8)
_ H — 0! K;]HCOL. YTV VAVAVAVAY, coL. <><><><><>(
Aahe ViL DD. %D_%@XXXXXD ADD. '\‘A‘A‘A’A ADD. ><>
|t WCH (29 <+——=t WCH (29) tWCH (29)
tWCs (28) ke twos (o) = = twes (za)ﬂ
[*+— URSH (w)(26) F— tRSH (w)(26) ->I [*— t RSH (W)(26) —*1
— Vi
we v = ////// (777777 (/L]
IL X X /
twp (22) twp (22) twp (22)
[+—— tRSH (W)(26) —*
t DS (30) e tDs (30) * tDS (30) -T
tDH (31) tDH (31) tDH (31)
Dy ViH— VALID VALID VALID mm
N vy — DATA DATA DATA
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MOSEL-VITELIC V53C100F
Waveforms of Fast Page Mode Read-Modify-Write Cycle
tRAS (1) v tRP (3)
= Viu— !
RAS v, — \
tPCM (40)———
tCRP (19) > [ tcp (23) t
tRCD (mﬁ — tRWL(41) > = [ CP23)
— Vi — . )
cas v = N ¥ / [ N
tRAH (5) «-ltCAH © ‘| tCAH (9) tCAH @)
t C\?IL (42) towl (42) CWL (42)
v LASR (4) >+ [ tasC (8) tASC (8
_, H — oW COoL. { COLUMN coL.
Ao-As vV — @ D, ADD. X IADDDF!ESS I« lADD. (XXXXXXXX><><
t RWD (35) | " tRCS (16) -— tRCSI (16) l"' .
RS (16) twp (22) twp (22) WP (22)
tcwp (36)
v 1 CWD (36) tCwWD (36)
o VIH—
N N7 T N 7T N\ Y7777,
tawp (37) L tAWD (37) —* "AWD (37) >
tDH (31) >t DH (31) <>|tDH(s1)
tos@o) > e tps (30) > | et DS (30)
VlH — v, d
ow " = S000C0CODO0 e KOO0 sara YXOGOOOCOK s ]OOOOOX
—1t CAC (13) > [*+=tCAC(13) tcac(13)
tCcAA(12) tcap (38)
tRAC (1) ™1 [=*tOFF (20) | |t OFF (20) [t OFF (20)
VoH— ]
Dour Vg:'_'_ HIGH-Z VALID DATA OUT H: VALID DATAOUT R VALID DATAOUT
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MOSEL-VITELIC V53C100F

Waveforms of Refresh Counter Test Cycle

Vg — - tRAS (1) tRSH(W)(26) ———j
RAS vV, — .
IL \
tCHR(43) tRP (3)
tCSR(44)

[+——— t CAS(W)(25) ——*

cas ! = 1 [ o) '
roens 2 = [/ 7711777777777 5 WL/ /77771777777

tASC (8) tCAH (9)

READ CYCLE tcaC (13) tOFF (20)
D 4
out VOL _ g VALID DATA L———-

A

w 5= T X7
w = T VT

ViH —
oyt = QOCOOORRCOOCORKNK__ o o

1486 11
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MOSEL-VITELIC

Functional Description

The V53C100F is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. Itis functionally similar to a traditional
dynamic RAM. The V53C100F reads and writes
data by multiplexing a 20-bit address into a 10-bit row
and a 10-bit column address. The row address is
latched by the Row Address Strobe (RAS). The
column address flows through an internal address
buffer and is latched by the Column Address Strobe
(CAS). Because access time is primarily dependent
on a valid column address rather than the precise
time that the CAS edge occurs, the delay from RAS
to CAS has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle, once initiated, must notbe ended
-oraborted before the minimumt,, . time has expired.
This ensures proper device operation and data
integrity. A new cycle must not be initiated until the
minimum precharge time t_/t., has elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal high during a RAS/CAS
operation. The column address must be held for a
minimum time specified by t,. Data Out becomes
valid only when toac toan and toac are all satisfied.
As a result, the access time is dependent on the
timing relationships betweent,, ., t.,, andt., .. For
example, the accesstimeislimitedbyt.,, whent., .
(min.) and t.,. (min.) are both satisfied.

Write Cycle

A Write cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The write can be WE controlled or
CAS controlled depending on whether WE or CAS
falls later. Consequently, the input data mustbe valid
atorbefore the falling edge of WE or CAS, whichever
occurs last. In a CAS-controlled Write Cycle when
the leading edge of WE occurs prior to the CAS low
transition, the output (D, ;) pin will be in the High-Z
state at the beginning of the Write function. Ending
the Write with RAS or CAS will maintain the output in
the High-Z state.
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Refresh Cycle

To retain data, 512 Refresh Cycles are required in
each 8 msperiod. There are two ways to Refresh the
memory:

1. By selecting all 512 address combinations of
A0 through A8 each 8 ms, a refresh of all rows is
completed. Any Read, Write, Read-Modify-Write
or RAS-only cycle refreshes the addressed row.

. Using a CAS-before-RAS Refresh Cycle. If CAS
makes a transition from low to high to low after the
previous cycle and before RAS falls, CAS-before-
RAS refresh is activated. The V53C100F will use
the output of an internal 9-bit counter as the
source -of row addresses and ignore external
address inputs.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selection is allowed. Thus,
D gy Will remain in the High-Z state during the cycle.

A CAS-before-RAS counter test mode is provided
to ensure reliable operation of the internal refresh
counter. The user can use the counter test mode to
write consecutive data patterns (512 Write cycles)
and then verify the written data by applying 512
consecutive Read cycles. In this mode, the
V53C100F ignores external row/column addresses
and takes the output from the internal
counter instead.

Data Retention Mode

The V53C100F offers a CMOS standby mode that
is entered by causing the RAS clock to swing
between a valid V, and an “extra high” V|, within 0.2
V of V.. While the RAS clock is at the “extra high”
level, the V53C100F power consumption is reduced
tothe low I, level. Overall 1, consumption when
operating in this mode can be calculated as follows:

(tac) X (Ippy) + (tax—tac) X (Ippe)

tF!X

Where tec
tRX

Refresh Cycle Time
Refresh Interval / 512
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Fast Page Mode Operation

Fast Page Mode operation permits all 1024
columns within a selected row of the device to be
randomly accessed at a high data rate. Maintaining
RAS low while performing successive CAS cycles
retains the row address internally and eliminates the
need to reapply it for each cycle. The column
address buffer acts as a transparent or flow-through
latch while CAS is high.

Thus, access begins at the occurance of a valid
column address rather than at the falling edge of
CAS, eliminating t, and t; from the critical timing
path. CAS latches the address into the column
address buffer and acts as on output enable.

During Fast Page Mode operation, Read, Write,
Read-Modify-Write, or Read-Write-Read cycles are
possible at random addresses within a row.
Following the initial entry cycle into Fast Page Mode,
access is t,,, or t.,, controlled. If the column
address is valid prior to the rising edge of CAS, the
access time is determined by the by the CAS rising
edge. If the column address is valid after the rising
edge of CAS, the access is timed from the
occurrance of the valid address and is specified by
toaa- [N both cases, the falling edge of CAS latches
the address and enables the output.

Fast Page Mode provides a sustained data rate of
over 25 MHz for applications that require high data
rates like bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the data rate:

1,024
Data Rate =
teg + 1,028 x to

Data Output Operation

The V53C100F Data Output pin (D, ;) has a
three-state capability and is controlled by CAS.
When CAS is high(z V, ), the output is in the High-Z
state. Table 1 summarizes the D, ,; states possible
for various memory cycles.

V53C100F

Power On

After application of the V an initial pause of 200
pus is required followed by a minimum of 8
initialization cycles (any combination of cycles
containing a RAS clock). Eight initialization cycles
are required after extended periods of bias without
clocks (greater than the Refresh Interval). During
power on, the V_, current requirement of the
V53C100F is dependent on the input levels of RAS
and CAS. If RAS is Low during power on, the device
will go into an active cycle and |, will exhibit current
transients. It is recommended that RAS and CAS
track with Vi, or be held at a valid V,, during power
on to avoid current surges.

Table 1. V53C100F Data Output
Operation for Various Cycle Types

Cycle Type Dour State
Read Cycles Data from Addressed
Memory Cell
CAS-Controlled Write High-Z

Cycle (Early Write)

WE-Controlled Write
Cycle (Late Write)

Active, not valid

Read-Modify-Write
Cycles

Data from Addressed
Memory Cell

Fast Page Mode Read Data from Addressed
Cycle Memory Cell

Fast Page Mode Write High-Z

Cycle (Early Write)

Fast Page Mode Read- Data from Addressed
Modify-Write Cycle Memory Cell
RAS-only Refresh High-Z
CAS-before-RAS Data remains as in
Refresh Cycle previous cycle
CAS-only Cycles High-Z
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MOSEL-VITELIC V53C100H PRELIMINARY
ULTRA-HIGH PERFORMANCE
LOW POWER 1M X 1 BIT
FAST PAGE MODE CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C100H 45/45L 50/50L 55/55L 60/60L
Max. RAS Access Time, (o) 45ns 50 ns 55 ns 60 ns
Max. Column Address Access Time, (tc AA) 22 ns 24ns 28 ns 30 ns
Max. CAS Access Time, (tonc) 12ns 12ns 15ns 15ns
Min. Fast Page Mode Cycle Time, (tao) 25ns 28 ns 38 ns 40 ns
Min. Read-Write Cycle Time, (tRc) 90 ns 100 ns 110 ns 120 ns
LOW POWER V53C100HL 45L 50L 55L 60L
Max. CMOS Standby Current, (I) 150 pA 150pA 150 pA 150 pA
Features Fabricated with Mosel-Vitelic’s VICMOS IlI

= 1M x 1-bit organization
m RAS Access time: 45, 50, 55, 60 ns
= Low power dissipation
» V53C100H-60
— Operating Current — 85 mA max.
— TTL Standby Current — 2.0 mA max.
= Low CMOS Standby Current
+ V53C100H - 1.0 mA max.
» V53C100HL - 0.15 mA max.
= Low Battery Back-up Current
+ V53C100HL — 200pA max. -
= Read-Modify-Write, RAS-Only Refresh, CAS-
before-RAS Refresh capability
= Fast Page Mode operation for a sustained data
rate greater than 40 MHz
= Refresh Interval
« V53C100H - 512 cycles/8 ms
+ V53C100HL - 512 cycles/ 64ms
= Available in 18 pin Plastic DIP and 26/20 pin
SOJ packages

Description

The V53C100H is a high speed 1,048,576 x 1 bit
CMOS dynamic random access memory.

technology, the V53C100H offers a combination of
features: Fast Page Mode for high data bandwidth,
fast usable speed, CMOS standby current and, on
request, extended refresh for very low data retention
power (V53C100HL).

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random or sequential access
of up to 1024 bits within a row with cycle times as
short as 25 ns. Because of static circuitry, the CAS
clock is not in the critical timing path. The flow-
through column address latches allow address
pipelining while relaxing many critical timing
requirements for fast usable speed. These features
make the V53C100H ideally suited for cache based
mainframe and mini computers, graphics, digital
signal processing and high performance
microprocessor systems.

The V53C100HL offers a maximum data retention
power of 1.1 mW when operating in CMOS standby
mode and performing CAS-before-RAS refresh
cycles. This mode is entered by holding RAS at a
voltage greater than V,-0.2 when it is inactive.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P K 45 50 55 60 Low Std. Mark
0°C to 70°C . . . L . . . . Blank

V53C100H Rev. 03 February 1993
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MOSEL-VITELIC V53C100H

FAMILY DEVICE PKG SPEED | TEMP.
t
:l trac) pwr L gLank (0°Cto70:C)

P (PLASTIC DIP) t BLANK (NORMAL)
Description Pkg. | Pin Count K (SO0 L (LOW POWER)
Plastic DIP P 18 45 (45ns)

SOJ K 26/20 50 (50 ns)
55 (55ns)
60 (60 ns)
18 Lead Plastic DIP 26/20 Lead SOJ Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
Ow [ 1 ~ 18 [ vss [ 26 [ Vs
WE 2 17 B Dour WE[] 2 25 [ Doyr
FIASES 16 |1 CAS RAS [] 3 24 7] CAS
Ne [ 4 15 [1 A9 NCE4 23 ] NC
Ao s 14 [1As NC[]5s 22 [ Ag
A s 13[0A7
A2 [ 7 12 [0 As
Az s 1 [ As i
voo [] 9 10 [J As Ao [] 9 18] Ag
Ay [ 10 17 g A7
. ' Ay O 11 16 [ As
Pin Names As [ 12 15 71 As
AA, Address Inputs Voo 4 19 1A
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
D Data Input
Dour Data Output
Voo +5V Supply
Ves 0V Supply
NC No Connect
Absolute Maximum Ratings* Capacitance*
T,=25°C,Vy, =5V £10%, Voo =0V
Ambient Temperature a 20 =
Under Bias .......oocuuereverererrneranns -10°C to +80°C Symbol Parameter | Typ. | Max. | Unit
Storage Temperature (plastic) ....—565°C to +125°C Conit Address 3 4 pF
Voltage Relative to Vg -1.0Vto+7.0V
Data Out CUITent ......ccveeeeeeeeeceeceeereeeene 50 mA Cing RAS, CAS, WE 4 5 | pF
Power Dissipation ..........cccocceeurnnes 1.0W
Cour 1o 5 7 pF

*Note: Operation above Absolute Maximum Ratings can

*| - " i 0/
adversely affect device reliabilty. Note: Capacitance is sampled and not 100% tested
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MOSEL-VITELIC V53C100H
Block Diagram
1iMx1
WE o—
CAS o
RAS *‘E RAS CLOCK CAS CLOCK WE CLOCK
GENERATOR GENERATOR GENERATOR
Vpp o—+ hd
Vgg o—» l
X9.,Yg
—_—'——_:> DATA I/O SELECT
BUIIQER o
Yo-Yg
- SENSE AMPLIFIERS
REFRESH
COUNTER
2048
NS 9
[2]
A0 o—n (E:,:E -
Ay oo E@ X0-Xg % 512
. £ MEMORY
: éﬁ ——_> 8§ :> ARRAY
Ag o—sf E E H
Ag ol Q
2
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MOSEL-VITELIC V53C100H

DC and Operating Characteristics
T,=0°Cto70°C, V=5V £10%, Vgg = 0V, unless otherwise specified.

V53C100H V53C100HL
Symbol Parameter Access Unit | Test Conditions |Notes
Time | Min. | Typ. | Max.| Min.| Typ. | Max.
ILl Input Leakage Current -10 10 -10 10 pA VSS < VIN < VDD
(any input pin)
ho Output Leakage Current -10 10 -10 10 pA VSS < DQUT <Vpp
(for High-Z State) RAS,CAS at V|,
Ibo1 | Vpp Supply Current, 45 110 110
Operating 50 100 100 | mA tRC = tnc (min.) 1,2
55 90 90
60 85 85
'DD2 VDD Supply Current, 20 2.0 | mA | RAS,CAS at VlH
TTL Standby other inputs > VSS
45 110 110
lops VQD Supply Current, 50 100 100
RAS-Only Refresh 55 90 90 mA t,._‘c = tRC (min.) 2
60 85 85
45 100 100
loos |Vpp Supply Current, 50 90 90
Fast Page Mode 55 85 85 mA | Minimum Cycle 1,2
Operation 60 80 80
'DDs VDD Supply Current, 2.0 20 | mA F(AS=V|H.CAS=VlL 1
Standby, Output Enabled other inputs > Vg
'DDG VDD Supply Current, 1.0 0.15 | mA | RAS2 VDD—0.2 v,
CMOS Standby CAS2 V02V,
All other inputszVSS
Battery Backup CAS-Before-RAS
IDD7 Data Retention Current N.A. 0.2 mA | Refresh cycle 18
(V53C100HL Oniy) tac=1251s
CMOS clock levels
Vi Input Low Voltage -1 0.8 -1 0.8 \ 3
Viy  |!nput High Voltage 24 Vpp | 24 Voo \ 3
+1 +1
VoL  |Output Low Voltage 0.4 0.4 Vo lg =42mA
Voy |Output High Voltage 24 2.4 V. |loy=-5mA
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MOSEL-VITELIC V53C100H
AC Characteristics
Tp=0°Ct070°C, V=5V +10%, Vss =0V, unless otherwise noted
45/L 50/L 55/L 60/L
# | JEDEC |Symbol Parameter i i Unit | Notes
Symbol Min. | Max.| Min.| Max.| Min.{Max. | Min.(Max.
1 tF"_1 RH1 tR AS RAS Pulse Width 45 75K | 50 | 75K| 55 | 75K | 60 | 75K" ns
2 | tqoR tac Read or Write Cycle Time 90 100 110 120 ns
3 tRH2RL2 tRP RAS Precharge Time 35 40 45 50 ns
41 taawe tAsh Row Address Setup Time 0 0 0 0 ns
5 taL1AX toan Row Address Hold Time 8 9 10 10 ns
6 | tavams |lcar | Column Address to RAS 22 24 28 30 ns
Setup Time
7| tiay  |thap | RAStoColumnAddress | 13 | 23 | 14 | 26| 15|27 [ 1530 | ns | 4
Delay Time
8 | Yol tasc Column Address Setup Time | 0 0 0 0 ns
9 | toliax tcan Column Address Hold Time 6 7 10 10 ns
10 ‘RL1 oL "RCD RAS to CAS Delay 18 ’ 31 19 36 20 | 40 20 | 45 ns 5
1" tRUQV tRAC Access Time from RAS 45 50 55 60 ns 6,7,8
12 t Avav tcan Access Time from Column 22 24 28 30 ns 8,9
Address
13 toL v to AC Access Time from CAS 12 12 15 15 ns 8,15
14 'CL1 CHI(R) ‘C AS(R) CAS Pulse Width in 12 12 15, 15 ns
Read Cycle
15t RH1(R) tRSH(R) RAS Hold Time (Read Cycle) | 14 14 15 15 ns
16 twrzcre | tRos Read Command Setup Time [ 0 0 0 0 ns
17 tCszx ‘HCH Read Command Hold Time 0 0 0 0 ns 10
Referenced to CAS
18 tahswx taRH Read Command Hold Time 0 0 0 0 ns 10
Referenced to RAS
19 tCH2RL2 tcrp CAS to RAS Precharge Time | 4 4 5 5 ns
20 tCHzox tOFF Output Buffer 0 8 0 8 0 10 0 10 ns 1
Turn Off Delay




MOSEL-VITELIC V53C100H

AC Characteristics (Cont'd.)

45/L 50/L 55/L 60/L
# | JEDEC |Symbol Parameter Unit | Notes
Symbol Min. |Max. | Min. | Max.| Min. | Max. | Min. | Max.
21| topqy | ton Data Hold Time from CAS 0 0 0 0 ns "
22 twiawer | twe Write Pulse Width 6 7 10 10 ns
28| tooce | tep CAS Precharge Time 7 8 10 10 ns
24 tRL1 AX tR Column Address Hold Time | 30 35 45 50 ns
from RAS
25|t icHiw] tcasw) | CAS Pulse Widthin 12 12 15 15 ns
Write Cycle
26| toL1prw] tRsHw) | RAS or CAS Hold Time 14 14 15 15 ns
in Write Cycle
27| tgiiwHt | twer Write Command Hold Time | 30 35 45 50 ns
from RAS
28 twit cL2 twes Write Command Setup Time | 0 0 0 0 ns | 12,13
29| toywht | twen Write Command Hold Time | 6 7 10 10 ns
30) thywe tos Data In Setup Time 0 0 0 0 ns 14
31 tWH1DX ton Data In Hold Time 6 7 10 10 ns 14
32 tnu DX tDHR Data In Hold Time 30 35 45 50 ns
Referenced to RAS
33 tRL2RL2 tRWC Read-Modify-Write 110 120 130 140 ns
(RMW) Cycle Time
34 tRL1RH1 teRw Read-Modify-Write Cycle 65 70 75 80 ns
(RMW) RAS Pulse Width
35| toiiwie | trwo | RAS to WE Delay Time 45 50 55 60 ns 12
Read-Modify-Write Cycle
36| tciiwie | towp | CASto WE Delay 14 14 15 15 ns 12
37 tavwie two Column Address to 22 24 28 30 ns 12
WE Delay
38| tonoqu toap Access Time from 24 26 32 34 ns 15
Column Precharge
39| toacom| tre Fast Page Mode Read or 25 28 38 40 ns
Write Cycle Time
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MOSEL-VITELIC - V53C100H

AC Characteristics (Contd.)

45/L 50/L 55/L 60/L
# | JEDEC |Symbol | Parameter - Unit | Notes
Symbol |- Min. | Max.| Min.| Max. | Min.| Max.| Min.| Max.
40| toocs |tom | FastPage Mode Read- | 52 54 58 60 ns
(RMW) Modify-Write Cycle Time

| twirar | Rl Write Command to RAS 14 14 15 15 ns
Lead Time

42 twL1CH1 towe Write Command to CAS 14 14 ' 15 15 ns
Lead Time

43 taHacL2 tarc RAS to CAS Precharge Time | 0 0 0 0 ns

44| to 4Ro tosh CAS Setup Time 10 10 10 10 ns
CAS-before-RAS Refresh

45 'RL1 CH1 ‘CHR CAS Hold Time . 12 12 15 15 ns
CAS-before-RAS Cycle

46| o 1cH1 tosH CAS Hold Time 45 50 55 60 ns

a7 4 ‘ o Transition Time 3 50 3 50 3 | 50 3 50 ns 16
(Rise and Fall)

toer Refresh Interval 8 8 8 8 ms 17
(512 Cycles)
toer Refresh Interval 64 64 64 64 ms | 17,18

V53C100HL Only
(512 cycles, tR =125 ps)
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MOSEL-VITELIC V53C100H
Notes:
1. lpp is dependent on output loading when the device output is selected. Specified I, (max.) is measured with the
output open.

2. lpp is dependent upon the number of address transitions. Specified Ipp (Max.) is measured with a maximum of two
transitions per address cycle in First Page Mode.

3. Specified V,_(min.) is steady state operation. During transitions, V,, (min.) may undershoot to-1.0 V for periods not
to exceed 20 ns. All AC parameters are measured with V, (min.)) > Vggand V, (max.) < V.

4. Operation within the t.,, (max.) limit ensures that t, ac (Max.) can be met. t_,, (max.) is specified as a reference
pointonly. Ift.,, is greater than the specified t_,, (max.) limit, the access time is controlled by t.,, and teac

5. tocp (Max.) is specified for reference only. Operation within tacp (Max.) and tg, o (max.) limits ensure that t, ac (Mmax.)
andt,, (max.) can be met. Ift, . is greater than the specified t, ., (max.), the access time is controlled by toaa and
teac:

6. Assumesthatty, <t.,,(max.). Ift,,nis greaterthant,, , (max.), t,, - willincrease by the amount that t_ Ap €xceeds
taap (Max.).

7. Assumesthatt, <t (max.). Ift, . isgreaterthant, . (max.), t, ac Willincrease by the amount that taco exceeds
tocp (Max.).

8. Measured with a load equivalent to two TTL loads and 100 pF.

9. Assumes thattg,, 2t (max.).
10. Either t_p, or t. ., must be satisfied for a Read Cycle to occur.

11. toee and t,, define the time at which D, ;. reaches an open circuit condition and are not referenced to the output
voltage levels.

12. tyesr twrc tawnr tawp @Nd toyp are not restrictive operating parameters.

13. tycs (Min.) must be satisfied in an Early Write Cycle.

14. t,¢ and ty,, are referenced to the later occurance of CAS or WE.

15. Access time is determined by the longer of t.,, ,, toac O toap:

16. t. is measured between V,, (min.) and V. (max.). AC measurements assume t=5ns.

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles.
tac = 125 ps (125 ps x 512 = 64ms)
toas = trag (Min) to 1 us .
Input voltages : RAS and CAS V>V, ,—-02V
vV, <02V
WE and OE Vin> Vpp— 02V
All other inputs at stable V| or V|
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MOSEL-VITELIC V53C100H
Waveforms of Read Cycle
' tRC @)
tRAS (1)
— Vi — AR (24) i~
RAS vy N (S, N
' - 'RAH (5) tCAR (6)
TASR(4) > e ™ tcaHE) [
Ahs v = DO0( aomarss JOOOOO(_— sz X0000COCONOOCOCOOC00
[+ 'RAD (7) — > 'ASC (&)™ [+ 'RSH(R)(15) —™
cas M / /
L
tRCD (10) tCAS (R)(14) > tCRP (19)
N [“RCS(16)"I tRRH (18) | :
— Vg — 7
we v = 7777777 T77T7777] oo | o NLLLLLL
tCAA(12) ™
t RAC (11) tOFF (20)
Dour xgr: HIGH-Z VALDDATA —
tCSH (46) ¢
le——— oY (21) ————>
1002 01
Waveforms of Early Write Cycle
tRC (2)
'tnAsu)
— Vg — tAR (24)
RAS v, — N EtRP(:!) —>\'—
tRAH (5) .
v tasR(4) = = ™ tcaH@ [
_ — 0 f
Aoy = DO0( sotaes JOOOOOO(_— 2% X OQQXXN
: 1ASC (8) ™ [*— 'RSH (W)(26) —*
v xm — / 7
L — . :
tRCD (10) | 1 CAS (W)(25) 1 tCRP (19)
tCSH (46)
|<—-—>'WCH (29)
v 7 /a:wcsmw~
— Vg —
we v = /L0 L1000
tWCR (27)
|<‘———N'Dﬂ(m)
tps (30)
o V= (XX (o om KRGO
tDHR (32) ———— ™ :
Dour ng: HIGH-Z

2-62

1002 02



MOSEL-VITELIC V53C100H
Waveforms of Fast Page Mode Read Cycle
tRAS (1) i)
RAS x::': TN =——tcAR () —>Y
[+ tCSH (46)
'CRP(19)‘>‘ - I tpPC (39) . < tRSH (R)(15) —*|
o VIth_co(w) | >t CAS (R)(14) j:js(mm) — = tCAS (R)(14) ‘
s v I N ) TN
tRAH (5) 1CAH(9)  tpgc ® tcaH (9) <—>] tCAH (9)
ASR (4) >t ASC (8) | (=t ASC (8)
Ao-ha v = gz;hog 255 YOO S WOOOOOX X <26 (000

1
ha *Itncsue) *‘ L“RCS (16)

tRCH (17) tRCH (17) ™ |<- tRCH (17)

— Vi — :
we v = [LL) L., oxct , NLLL
CAC (13) e 1 CAC (13) ™ = 1CAC (13)

i
e tRCS (16) ': tRRH (18)

=

r—tcaa(12) [e———— tcAP (33) = ~e— tcaA(12)
e tRAC(11) ™| tOFF (20) > tOFF (20) > t OFF (20)
Doyt VOH— HIGH-Z * { « *
VoL— ‘ S \
1002 08
* Valid Data
Waveforms of Fast Page Mode Write Cycle
tRP (3
tRAS (1) ®
— Vg — T
RAS v — \
tCSH (40) >
tCRP (19) - i tpC (34)
tcp(23)
tRCD (10) | = tCAS (W)(25) ] . [t CAS (W)(25) ™
— Vi — J CAS (W)(25) > p—
cas v = _/ Qg /A / /|
tRAH (5) = |“>l‘CAH 9) |""|‘CAH ) <-’|‘CAH )
v tASR (4) [t ASC (8) i< t ASC (8) tASC (8)
- H— 7 COL. YA /\/\V/\/\/I CoL.
Ao vy = OO0OK 535 KOOOOOX XX, 85 OO0
tWCH (29) —Ij——"WCH (29) ’ tWCH (29)
twcs (28) *=|re ¢ twes (28) > =
WCS (28) > = 4.’
— t RSH (w)(26) [+— tRSH (w)(26) — t RSH (W)(26) —*1
we ' = 77777 LTI TN M7
WE v — xt X X /// /////
twp (22) - twp (22) twp (22)
[*— t RSH (W)(26) —™
tDS (30) g tDS (30) DS (30) *
tDH (31) tDH (31) tDH (31)
Vin — VALID

1002 09
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MOSEL-VITELIC - V53C100H

Waveforms of Read-Modify-Write Cycle

t RWC (33)
—_— Vi — tRRW (34)
RAS V::_l - S . L_QRP(S) _.\_
tRCD (10) tRWL (41)
terp(19) = [T tcrP(19) ™
sz f ' \ / [
Rm(5)<——usc(a) ) <——|'cw1.(42) '
tASR (4) e [~ tCAH (8)
o= D X XX
! tAWD (37)
tRWD (35) )
oW (36) WP (22)
w= Vin—/ 7
we v = LLLLLTT \ /7777771777
tRCS (16) t DS (30) [#—* le———— tDH (31)
ow Y= XXX womom XOXTRXARRX
[ tcac(13) —*|

- ch“z) —

tRAC (11) —* tOFF (20) =] |=
VoH— .
Doyt oM HIGH-Z VALID DATA
Voo
62403

Waveforms of Fast Page Mode Read-Modify-Write Cycle

tRAS (1) — tRP (3)
RS VM= \
Vi — .
tPCM (40)
tCRP (19) > 1+ w tGP(23) tcp o)
tRCD (10) @3)
Vin — yd —
eas v, = _/ . 4 \ / \__
tRAH (5) T tCAH (9) Tl tcaH (9)
t c\f«L (42) tewL (42) CWL(42)
tASR (4) [t ASC (8)
A—Ag VIH — coL. COLUMN <XXXXX><
oey ADD. ADDDRESS
t RWD (35) '—’l tRCS (16) - ‘RCS(IG) .
tRos (16) | [l tWP@2) . ‘we @) we @2)
CWD (36)
v " 1t CWD (36) [+ [ tcw (38)
= Vi — 4 { { { f f f
WE y = _ i
L JR—
tAWD (37) Fe—tAWD (37) t AWD (37)
| tDH (31) o t pH 31) tDH (31)
t DS (30) -+ l* t s (30) [e*{t ps (30)
Vi — v v
Oy = OO s KXKQOOKIOK ey
e—>1t cAC (13) ~*1 [*-tCAC (13) > |==tcAc(13)
tcaa(12) tCAP (38) sl tCAA(12)
tRac (1) *1 |*1OFF (20) -+ [*tOFF (20) = |[<10FF (20)
VoH— 4
Dour Vg:'_ HIGH-Z —-{ VALID DATA OUT VALID DATA OUT }m——at VALID DATAOUT }——'

624 10
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MOSEL-VITELIC V53C100H

Waveforms of CAS-before-RAS Refresh Cycle)

tRC (2)
tRAS (1)
— Vi —
RAS "' /‘ A ‘: j
Vi K tRP @) _.\_
tRPC (43)
tCP (23) t CHR (45)
tCSR (44)
— Vi — 4
CAS vy, — / / /
i
tOFF (20)
D VOH— N
ouT y/ r HIGH-Z

oL 1002 05

Waveforms of Hidden Refresh Cycle (Read)

— Vi — \ tRAS (1) - tRAS (1)
RAS V:r_ \ / j B }

: *tRP(@3)
r— tRCD (10, >
,( ) tRSH (R)(15)

tCRP(19) > |= ' ~—————— 1CHR (45—
I VIH _ "\ —
CAS y, — 7 \ /

tasc @) ™ =
tASR(4) = = tCAR (6) —*]
r—tRAD (7) —*] tCAH (9)
tRAH (5)
n Vin— S/ ROW { coLuMN

Ao—As Vo — mt ADDRESS 5@‘ ADDRESS KXX ><><XX

1

re—1t AR (24) ——————>

- RCS (16) tRRH(1B)“"
we ' = /LT \

tCAC (13)
tCAA(12)

le————— tRAC 1y ——*

tOFF (20)

Von—
Dour M HIGH-Z —{ VALID DATA
oL

2T

1

2-65



MOSEL-VITELIC

V53C100H

Waveforms of Hidden Refresh Cycle (Write)

ViH — \
RAS v, — \

tRAs (1) 4,‘ :[\‘ tRAS (1)——1/—
tRP (3) ,

tCRP (19) i

r— tRCD (10) tReH (W)(26);

I¢————— t CHR (45) —*

— Vi —
CAS v, = 7

tASR (4) -
<———| tRAH (5)

—— tAR (24)

tASC (8)

R_ 2

tCAH (9)

- IH - ROW COLUMN
Achs v = D00 aomnes JOOOX st X30000COO00GOROGOO0OCOOOORNXK

la— t WCR QN

tWCH (29)
twes (28)

we e = 77777 (/[

DS (30) | L_ tDH (31) g

ow v = OO0 wioom XXX

Fe——————1tpHR (32) —>!

HIGH-Z
1002 07

Waveforms of RAS-Only Refresh Cycle

tRC (2)

== Ym— T
RAS v, — \

tRAS (1)

A

tRP (3) —

tASR(4) | =

tRAH (5)

A Vi — " ROW
AgAs Vi :XXX ADDRESS

JOCOOOOCKXXXIHKXHKXIHK XXX NN

tCRP(19)

Vi —
CAS v, — /

Von
I:)C)UT vOL _

HIGH-Z
1002 04
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MOSEL-VITELIC

V53C100H

Waveforms of CAS-Before-RAS Refresh Counter Test Cycle

RAS x:[' - —I\E s ~—— tsrwes — ) ’\_

o x:r - q CSR(44) lcpm)’\<—— tCAS(W)(25) ——~>/___
rmo i = 7117777 T 7T 7T 7T TV T 7T
Dour ¥g{*: kit _:CAC = VALID DATA *g@

we "= /LTI i
- xgr: WRITE CYCLE .

we ' = 777777777 TTTT 777\ L1111/
On ¥~ XXX XXX momn X EXEXXX XXX
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MOSEL-VITELIC

Functional Description

The V53C100H is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. It is functionally similar to a traditional
dynamic RAM. The V53C100H reads and writes
data by multiplexing a20-bit address into a 10-bit row
and a 10-bit column address. The row address is
latched by the Row Address Strobe (RAS). The
column address flows through an internal address
buffer and is latched by the Column Address Strobe
(CAS). Because access time is primarily dependent
on a valid column address rather than the presice
time that the CAS edge occurs, the delay from RAS
to CAS has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle, once initiated, must notbe ended
oraborted before the minimumt, , . time has expired.
This ensures proper device operation and data
integrity. A new cycle must not be initiated until the
minimum precharge time t_/t., has elapsed.

Read Cycle

A Read_cycle is performed by holding the Write
Enable (WE) signal high during a RAS/CAS
operation. The column address must be held for a
minimum time specified by t,.. Data Out becomes
valid only when ta AC tCAA and tc ac are all satisfied.
As a result, the access time is dependent on the
timing relationships betweent_, ., t.,, andt.,. For
example, the accesstimeislimitedbyt.,, whent_, -
(min.) and t.,, (min.) are both satisfied.

Write Cycle

A Write cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The write can be WE controlled or
CAS controlled depending on whether WE or CAS
falls later. Consequently, the input data mustbe valid
atorbefore the falling edge of WE or CAS, whichever
occurs last. In a CAS-controlled Write Cycle when
the leading edge of WE occurs prior to the CAS low
transition, the output (D, ;) pin will be in the High-Z
state at the beginning of the Write function. Ending
the Write with RAS or CAS will maintain the output in
the High-Z state.
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Refresh Cycle

To retain data, 512 Refresh Cycles are required in
each 8 ms period. There are two ways to Refresh the
memory:

1. By selecting all 512 address combinations of
A0 through A8 each 8 ms, a refresh of all rows is
completed. Any Read, Write, Read-Modify-Write
or RAS-only cycle refreshes the addressed row.

. Using a CAS-before-RAS Refresh Cycle. If CAS
makes a transition from low to high to low after the
previous cycle and before RAS falls, CAS-before-
RAS refreshis activated. The V53C100H will use
the output of an internal 9-bit counter as the
source of row addresses and ignore external
address inputs.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selection is allowed. Thus,
Dy Will remain in the High-Z state during the cycle.

A CAS-before-RAS counter test mode is provided
to ensure reliable operation of the internal refresh
counter. The user can use the counter test mode to
write consecutive data patterns (512 Write cycles)
and then verify the written data by applying 512
consecutive Read cycles. In this mode, the
V53C100H ignores external row/column addresses
and takes the output from the internal
counter instead.

Data Hetentidn Mode

The V53C100H offers a CMOS standby mode that
is entered by causing the RAS clock to swing
between avalid V, and an “extra high” V,, within 0.2
V of V- While the RAS clock is at the “extra high”
level, the V53C100H power consumption is reduced
tothe low I, level. Overall |, consumption when
operating in this mode can be calculated as follows:

(tac) X (Ippy) + (tax—tac) X (Ippe)

tRX

Where tae
RX

Refresh Cycle Time
Refresh Interval / 512
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Fast Page Mode Operation

Fast Page Mode operation permits all 1024
columns within a selected row of the device to be
randomly accessed at a high data rate. Maintaining
RAS low while performing successive CAS cycles
retains the row address internally and eliminates the
needtoreapply it for each cycle. The columnaddress
buffer acts as a transparent or flow-through latch
while CAS is high.

Thus, access begins at the occurance of a valid
column address rather than at the falling edge of
CAS, eliminating t,o . and t; from the critical timing
path. CAS latches the address into the column
address buffer and acts as on output enable.

During Fast Page Mode operation, Read, Write,
Read-Modify-Write, or Read-Write-Read cycles are
possible at random addresses within a row.
Following the initial entry cycle into Fast Page Mode,
access is t.,, or t.,, controlled. If the column
address is valid prior to the rising edge of CAS, the
access time is determined by the by the CAS rising
edge. If the column address is valid after the rising
edge of CAS, the access is timed from the
occurrance of the valid address and is specified by
toaa- IN both cases, the falling edge of CAS latches
the address and enables the output.

Fast Page Mode provides a sustained data rate of
40 MHz for applications that require high data rates
like bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the data rate:

1,024
Data Rate =
toc + 1,023 x to

Data Output Operation

The V53C100H Data Output pin (Dgyy) has a
three-state capability and is controlled by CAS.
When CAS is high(> V), the output is in the High-Z
state. Table 1 summarizes the D, . states possible

) out
for various memory cycles.

V53C100H

Power On

After application of the V,, an initial pause of 200
us is required followed by a minimum of 8
initialization cycles (any combination of cycles
containing a RAS clock). Eight initialization cycles
are required after extended periods of bias without
clocks (greater than the Refresh Interval).

During power on, the V, current requirement of
the V53C100H is dependent on the input levels of
RAS and CAS. If RAS is Low during power on, the
device will go into an active cycle and I, will exhibit
current transients. Itis recommended that RAS and
CAS track with V., or be held at a valid V, during
power on to avoid current surges.

Table 1. V53C100H Data Output
Operation for Various Cycle Types

Cycle Type Doy State

Read Cycles Data from Addressed
Memory Cell

CAS-Controlled Write High-Z

Cycle (Early Write)

WE-Controlled Write Active, not valid

Cycle (Late Write)

Read-Modify-Write Data from Addressed

Cycles Memory Cell

Fast Page Mode Read Data from Addressed

Cycle Memory Cell

Fast Page Mode Write High-Z

Cycle (Early Write)

Fast Page Mode Read- Data from Addressed

Modify-Write Cycle Memory Cell

RAS-only Refresh High-Z

CAS-before-RAS Data remains as in

Refresh Cycle previous cycle

CAS-only Cycles High-Z
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MOSEL-VITELIC  V53C100N PRELIMINARY
HIGH PERFORMANCE, 3.3 VOLT
1M X 1 BIT FAST PAGE MODE
CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C100N 60/60L 70/70L 80/80L
Max. RAS Access Time, (taad) 60 ns 70 ns 80 ns
Max. Column Address Access Time, (tC AA) 35ns 40 ns 45ns
Max. CAS Access Time, Ctoad) 20 ns 25 ns 25 ns
Min. Fast Page Mode Cycle Time, (tPC) 45 ns 50 ns 55 ns
Min. Read-Write Cycle Time, (tRC) 120 ns 130 ns. 150 ns
LOW POWER V53C100NL ’ 60L 70L 80L
Max. CMOS Standby Current, (I56) 40 pA 40 pA 40 pA
Features Description

1M x 1-bit organization

Low power dissipation for V53C100N-80

» Operating Current — 35 mA max.

« TTL Standby Current — 1.0 mA max.

Low CMOS Standby Current

* V53C100N - 400pA max.

* V53C100NL ~ 40pA max.
Read-Modify-Write, RAS-Only Refresh, CAS—
before-RAS Refresh capability

Common I/O capability

Refresh Interval

+ V53C100N - 512 cycles/8ms

» V53C100NL - 512 cycles/64ms

Fast Page Mode operation for a sustained data
rate greater than 25 MHz

Standard packages are 18 pin Plastic DIP and
26/20 pin SOJ

= Low Battery Back-up Current

» V53C100NL ~ 150 pA max.

The V53C100N is a high speed 1,048,576 x 1 bit
CMOS' dynamic random access memory.
Fabricated with MOSEL-Vitelic’'s VICMOS IV
technology, the V53C100N offers a combination of
features: Fast Page Mode for high data bandwidth,
fast usable speed, CMOS standby current and, on
request, extended refresh for very low data retention
power.

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random or sequential access
of up to 1024 bits within a row with cycle times as
short as 45 ns. Because of static circuitry, the CAS
clock is not in the critical timing path. The flow-
through column address latches allow address
pipelining while relaxing many critical timing
requirements for fast usable speed. These features
make the V53C100N ideally suited for cache based
mainframe and mini computers, graphics, digital
signal processing and high performance

microprocessor systems.
The V53C100NL offers a mammum data retention

power of 0.8 mW when operating in CMOS standby
mode and performing CAS-before-RAS refresh
cycles.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P K 60 70 80 Low Std. Mark
0°C to 70°C . . . . . . . Blank

V563C100N Rev. 01 June 1992
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MOSEL-VITELIC V53C100N

FAMILY DEVICE PKG SPEED TEMP.
URa) bR L BLANK (0°C 1070°C)
P (PLASTIC DIP) BLANK (NORMAL)
Description Pkg. | Pin Count K (809 L (LOW POWER)
Plastic DIP P 18 60 (60 ns)
70 (70 ns)
SOJ K 26/20 80 (80 ::)
18 Lead Plastic DIP 26/20 Lead SOJ Package
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
ow O] 1 18 [0 vss D[] 26 [] Vss
WE [ 2 17 [3 Doyt WE[] 2 25 [ Doyt
RAas [ 3 16 [ CAs RAS [] 3 24 [ CAs
Ne O 4 15 [ Ao NC [] 4 23 [INC
A s 14 [ As NC[]5 22 [ Ag
A Os 13 [1 A7
A2 [ 7 12 [J Ae
Az [ s 11 [J As a9 18 Ag
voo [ 9 10 [ A4 A O 1c 7BaA,
Ay O] 1 16 | ] Ag
Az [ 12 15 [ As
Vpp [] 13 14 [] Ay
LOGIC SYMBOL
Pin Names
— Ay AA, Address Inputs
— A —
—] A;Z; RAS Row Address Strobe
A4 CAS Column Address Strobe
] As DN o= -
— As WE Write Enable
] :; Doutf— Dy Data Input
— Ag Dour Data Output
-
3 g:g Voo +3.3V Supply
— we Ves OV Supply
NC No Connect
Absolute Maximum Ratings* Capacitance*
T,=25°C, Vpp = 3.3V £10%, Vg =0V
Ambient Temperature -
Under Bias ..................... -10°C to +80°C Symbol Parameter | Typ- | Max. | Unit
Storage Temperature (plastic) ....-55°C to +125°C Cing Address — 6 pF
Voltage Relative to Vg oo -1.0Vto+6.0V
Voltage on V; relative to Vg ......—1.0 V1o +6.0 V Cinz RAS, CAS, WE —_ 7 pF
Data Out Current
POWET DISSIPAtON .vvveeveeseeeeessrerssssssessenes 1.0W Cour | YO — | 7 | PF

“Note- : ; o
*Note: Operation above Absolute Maximum Ratings can Note: Capacitance is sampled and not 100% tested

adversely affect device reliability.
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MOSEL-VITELIC
Block Diagram
iMx1
WE ©
C—AS o9 l_.
RAS “‘E RAS CLOCK CAS CLOCK WE CLOCK
GENERATOR GENERATOR GENERATOR

l

V53C100N

110
BUFFER

+—oD|N

—° Dout

Vpp o—+ e
Vs o—+
X9.Yg
) DATAUOSELECT
Yo-Yg
- SENSE AMPLIFIERS
REFRESH
COUNTER
2048
N
[72]
Ag o—s %E -
Ay o &§ xoxg| @ |52
: 232 N =4 :> MEMORY
: 0q |29 ARRAY
Ag o—» %E UDJ
A9 o— Qo
2z
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MOSEL-VITELIC

DC and Operating Characteristics

Ty= 0°C to 70°C, Vpp = 3.3V £10%, Vg = 0V, unless otherwise specified.

V53C100N

V53C100N V53C100NL
Symbol Parameter Access Unit | Test Conditions |Notes
Time Min. Max. Min. Max.
ILI Input Leakage Current -10 10 -10 10 pA VSS < VIN < VDD
(any input pin)
o Output Leakage Current -10 10 -10 10 nA VSS < DQUT <Vpp
(for High-Z State) RAS,CAS at V|,
'DD1 VDD Supply Current, 60 45 45
Operating 70 40 40 mA tHC = tRC (min.) 1,2
80 35 35
oz | Voo Supply Current, 1.0 1.0 mA | RAS,CASatV,,
TTL Standby other inputs > Vgq
‘DDa VDD Supply Current, 60 45 45
RAS-Only Refresh 70 40 40 MA | too =tae (min) 2
80 35 35
Iops | Vop Supply Current, 60 50 50
Fast Page Mode 70 40 40 mA | Minimum Cycle 1,2
Operation 80 35 35
'DDS VDD Supply Current, 2.0 1.0 mA FlAS=V|H,CAS=VIL 1
Standby, Output Enabled other inputs 2 Vg
lops | Vop Supply Current, 400 40 nA | RAS2Vy,-0.2V,
CMOS Standby CAS2V,,-02V,
other inputs > Vgg
Iop7 Battery Back-up Data N.A. 0.15 mA | CAS before RAS
Retention Current Refresh Cycle 1,18
(V53C100NL only) tac=125us, tgg<lus
CMOS Clock Levels
Vi Input Low Voltage -1 0.6 -1 0.6 Vv 3
(all inputs)
VIH Input High Voltage 2.2 VDD 2.2 VDD \ 3
(all inputs) +1 +1
Voo Output Low Voltage 0.4 0.4 ) IOL =42 mA
VoH Output High Voltage 2.4 24 V| lgy=-5mA
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MOSEL-VITELIC V53C100N
AC Characteristics
T,=0°Ct070°C, Vy, = 3.3 V +10%, Vgg = 0V, unless otherwise noted
60/L 70/L 80/L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max. | Min. | Max.
1 | taLiRm tras RAS Pulse Width 60 75K 70 75K 80 75K | ns
2 (tgioRt tre Read or Write Cycle Time 120 130 150 ns
3 | tgHomL2 trp RAS Precharge Time 50 50 60 ns
4 | tavRi2 tasr Row Address Setup Time 0 0 0 ns
5 |taL1ax traH Row Address Hold Time 15 15 15 ns
6 | tavaHi tcar Column Address to RAS 35 40 45 ns
Setup Time
7 | truiav traD RAS to Column Address 20 25 20 30 20 35 ns 4
Delay Time
8 |tavcLe tasc Column Address Setup Time 0 0 0 ns
9 | teriax tcan Column Address Hold Time 15 15 15 ns
10 | trircLt trep RAS to CAS Delay 25 40 25 45 25 55 ns 5
11 | taqv trac Access Time from RAS 60 70 80 ns 6,7,8
12 | tavav tcaa Access Time from Column 35 40 45 ns 8,9,
Address 15
13 | toLiqv teac Access Time from CAS 20 25 25 ns 8,15
14 |toiicmir) | toasr) | CAS Pulse Width in 20 75K | 25 | 75K | 25 | 75K | ns
Read Cycle
15 | tcLiRHIR) tRsH(rR) RAS Hold Time (Read Cycle) | 20 25 25 ns
16 | twhacle tres Read Command Setup Time 0 0 0 ns
17 | toHowx treH Read Command Hold Time 0 0 0 ns 10
Referenced to CAS
18 | throwx tRRH Read Command Hold Time 0 0 0 ns 10
Referenced to RAS
19 | toneRLe tcrp CAS to RAS Precharge Time 5 5 5 ns
20 | tooax tore Output Buffer 0 20 0 20 0 | 20 ns 11
Turn Off Delay
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MOSEL-VITELIC V53C100N

AC Characteristics (Cont'd.)

60/L 70/L 80/L
# | JEDEC | Symbol Parameter Unit | Notes
Symbol Min. | Max. | Min. | Max. | Min. | Max.
21 | toHeqy ton Data Hold Time from CAS 0 0 0 ns 1"
22 | twiiwh1 twp Write Pulse Width 15 15 15 ns
23 | tenzore top CAS Precharge Time 10 10 10 ns
24 | tpL1ax tar Column Address Hold Time 50 55 60 ns
from RAS
25 |toiicHiw) | tcasw) | CAS Pulse Widthin 20 25 25 ns
Write Cycle
26 tCL1RH1 (W) tRSH(W) RAS or CAS Hold Time 20 25 25 ns
in Write Cycle
27 | trLiwhi twer Write Command Hold Time 50 55 60 ns
from RAS
28 | twLicLe twes Write Command Setup Time 0 0 0 ns 12,13
29 | toL1wHi tweH Write Command Hold Time 15 15 15 ns
30 | tovwee tos Data In Setup Time 0 0 0 ns 14
31 | twHipx toH Data In Hold Time 15 15 15 ns 14
32 tRL1DX toHr Data In Hold Time 50 55 60 : ns
Referenced to RAS
33 tRLZRL.? tRWC Read-Modify-Write 145 160 180 ns
(RMW) Cycle Time
34 | tpL1RH1 trRw Read-Modify-Write Cycle 85 100 110 ns
(RMW) RAS Pulse Width
35 | taLiwie tawD RAS to WE Delay Time 60 70 80 ns 12
Read-Modify-Write Cycle
36 | to wie town CAS to WE Delay 20 25 25 ns 12
37 | tavwie tawp Column Address to 35 40 45 ns 12
WE Delay
38 | tohoqy tcap Access Time from 40 45 50 ns 15
Column Precharge
39 | terociom) tec Fast Page Mode Read or 45 50 55 ns
Write Cycle Time
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MOSEL-VITELIC V53C100N
AC Characteristics (Cont'd.)
60/L 70/L 80/L
#| JEDEC | Symbol Parameter _ Unit | Notes
Symbol Min. | Max.| Min.| Max. | Min. | Max.
40| torocLe teom Fast Page Mode Read- 70 80 85 ns
(RMW) Modify-Write Cycle Time

41| twiirHt trwL Write Command to RAS 20 25 25 ns
Lead Time

42| twircH towe Write Command to CAS 20 ' 25 25 | ons
Lead Time

43| taHecie tapc RAS to CAS Precharge Time | 10 10 10 ns

44| toiiRLe tosr CAS Setup Time 10 10 10 ns
CAS-before-RAS Refresh

45| triicHt teHr CAS Hold Time 30 30 30 ns
CAS-before-RAS Cycle

46| trL1cHs tosh CAS Hold Time 60 70 80 ns

47| ty tr Transition Time 3 50 3 50 3 50 | ns 16
(Rise and Fall)

trer Refresh Interval 8 8 8 ms 17
(512 Cycles)
tRer Refresh Interval 64 64 64 | ms 18

V53C100NL only
(512 Cycles, tgc = 125 ps)
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Notes:

12.
13.
14.

15.
16.

17.

18.

- |pp is dependent on output loading when the device output is selected. Specified I, (max.) is measured with the

output open.

- |pp is dependent upon the number of address transitions. Specified 1, (max.) is measured with a maximum of two

transitions per address cycle in Fast Page Mode.

. Specified V,, (min.) is steady state operation. During transitions, V, (min.) may undershootto-1.0 V for periods not

to exceed 20 ns. All AC parameters are measured with V, (min.) 2 Vg and V,, (max.) < V.

. Operation within the toap (Max.) limit ensures that t_, - (max.) can be met. t_,, (max.) is specified as a reference

point only. If t, is greater than the specified t.,, (max.) limit, the access time is controlled by t.,, and t.,..

RAD

- tacp (Max.) is specified for reference only. Operation within t_ ., (max.) and t,, (max.) limits ensure that t_, - (max.)

andt.,, (max.) can be met. Ift
toac:

ncp IS greater than the specified t, -, (max.), the access time is controlled by t,, , and

. Assumesthatt,, <t., (max.). Ift,, isgreaterthant,, (max.), t,, willincrease by the amount that toap exceeds

toap (Max.).

. Assumesthatt, . < tacp (Max.). Ift. - isgreater than t; ., (max.), t,, - willincrease by the amount that tco exceeds

tacp (Max.).

. Measured with a load equivalent to two TTL loads and 100 pF.
. Assumes thatt,, o >t., o (max.).

10.
11.

Either to,, or t.,, must be satisfied for a Read Cycle to occur.

torr @nd 1o, define the time at which D, ,; reaches an open circuit condition and are not referenced to the output
voltage levels.

twest twre tawo tawp @Nd toyp @re not restrictive operating parameters.
tacs (Min.) must be satisfied in an Early Write Cycle.
tyg and t,,, are referenced to the later occurance of CAS or WE.

Access time is determined by the longest of t ., ,, teacr OF toap:
t; is measured between V,, (min.) and V, (max.). AC measurements assume t; =5 ns.

An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.

This is battery backup data retention mode under CAS-before-RAS refresh cycles.
toc =125 us (125 us x 512 = 64 ms)
taas = taag (Min.) to 1 us

Input voltages: RAS and CAS Vi, >Vpp—-02V
V, <02V
WE Vin> Vpp—02V

All other inputs at stable VIH or V"_
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Waveforms of Read Cycle

'V53C100N
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MOSEL-VITELIC V53C100N
Waveforms of Read-Modify-Write Cycle
tRWC (33)

— Vi — \ tRRW (34) \
RAS v, — \ /; N N
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Waveforms of CAS-before-RAS Refresh Cycle

V53C100N

tRC (2)

tRAS (1)

L. N

r————————t CHR (45) —_—

RP (3) —™

HIGH-Z

s T _ff
tRPC (43)
tep (23)
v tCSR (44)
cas v = ‘ \[
= _/ | LOFF (20)
Doyt ggr: —_——-:E

Waveforms of Hidden Refresh Cycle (Read)
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Waveforms of Hidden Refresh Cycle (Write)
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Waveforms of Fast Page Mode Read Cycle
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Y
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V53C100N
Waveforms of Fast Page Mode Write Cycle
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Waveforms of Fast Page Mode Read-Modify-Write Cycle

-V53C100N
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Waveforms of Refresh Counter Test Cycle
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Functional Description

The V53C100N is a CMOS dynamic RAM
optimized for high data bandwidth, low power
applications. It is functionally similar to a traditional
dynamic RAM. The V53C100N reads and writes
data by multiplexing a 20-bit address into a 10-bit row
and a 10-bit column address. The row address is
latched by the Row Address Strobe (RAS). The
column address flows through an internal address
buffer and is latched by the Column Address Strobe
(CAS). Because access time is primarily dependent
on a valid column address rather than the precise
time that the CAS edge occurs, the delay from RAS
to CAS has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Anymemory cycle, once initiated, must notbe ended
orabortedbefore the minimumt, , - time has expired.
This ensures proper device operation and data
integrity. A new cycle must not be initiated until the
minimum precharge time t_/t-, has elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal high during a RAS/CAS
operation. The column address . must be held for a
minimum time specified by t,.. Data Out becomes
valid only when t_,, t.,, and t., - are all satisfied.
As a result, the access time is dependent on the
timing relationships betweent_, ., t.,, andt.,.. For
example, the access timeis Iimuted byt Whent,, .
(min.) and t.,, . (min.) are both satisfied.

Write Cycle

A Write cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The write can be WE controlled or
CAS controlled depending on whether WE or CAS
fallslater. Consequently, the inputdata mustbe valid
atorbefore the falling edge of WE or CAS, whichever
occurs last. In a CAS-controlled Write Cycle when
the leading edge of WE occurs prior to the CAS low
transition, the output (D, ;) pin will be in the High-Z
state at the beginning of the Write function. Ending
the Write with RAS or CAS will maintain the outputin
the High-Z state.

- V53C100N

Refresh Cycle

To retain data, 512 Refresh Cycles are required in
each 8 msperiod. There are two ways to Refresh the
memory:

1. By selecting all 512 address combinations of
A0 through A8 each 8 ms, a refresh of all rows is
completed. Any Read, Write, Read-Modify-Write
or RAS-only cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
makes a transitionfrom low to high to low after the
previous cycle and before RAS falls, CAS-before-
RAS refresh is activated. The V53C100N will use
the output of an internal 9-bit counter as the
source of row addresses and ignore external
address inputs.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selection is allowed. Thus,
D Will remain in the High-Z state during the cycle.

A CAS-before-RAS counter test mode is provided
to ensure reliable operation of the internal refresh
counter. The user ¢an use the counter test mode to
write consecutive data patterns (512 Write cycles)
and then verify the written data by applying 512
consecutive Read cycles. In this mode, the

'V53C100N ignores external row/column addresses

and takes the output from the internal
counter instead.

Data Retention que

The V53C100N offers a CMOS standby mode that
is entered by causing the RAS clock to swing
between avalid V, and an “extra high” V, within 0.2
V of V,,. While the RAS clock is at the “extra high”
level, the V53C100N power consumption is reduced
to the low I, level. Overall |, consumption when
operating in this mode can be calculated as follows:

(tag) X (Ippy) + (tay—tac) X (Ippe)

tF!X

Where t.. = Refresh Cycle Time
tx = Refresh Interval /512
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Fast Page Mode Operation

Fast Page Mode operation permits all 1024
columns within a selected row of the device to be
randomly accessed at a high data rate. Maintaining
RAS low while performing successive CAS cycles
retains the row address internally and eliminates the
need to reapply it for each cycle. The column
address buffer acts as a transparent or flow-through
latch while CAS is high.

Thus, access begins at the occurance of a valid
column address rather than at the falling edge of
CAS, eliminating t,. . and t; from the critical timing
path. CAS latches the address into the column
address buffer and acts as on output enable.

During Fast Page Mode operation, Read, Write,
Read-Modify-Write, or Read-Write-Read cycles are
possible at random addresses within a row.
Following the initial entry cycle into Fast Page Mode,
access is t,,, or t.,, controlled. If the column
address is valid prior to the rising edge of CAS, the
access time is determined by the by the CAS rising
edge. If the column address is valid after the rising
edge of CAS, the access is timed from the
occurrance of the valid address and is specified by
toan- In both cases, the falling edge of CAS latches
the address and enables the output.

Fast Page Mode provides a sustained data rate of
over 25 MHz for applications that require high data
rates like bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the data rate:

1,024
Data Rate =
toc + 1,023 x to

Data Output Operation

The V53C100N Data Output pin (D, ;) has a
three-state capability and is controlled by CAS.
When CAS is high(= V| )), the output is in the High-Z
state. Table 1 summarizes the D ,, states possible
for various memory cycles.

V53C100N

Power On

After application of the V,, an initial pause of 200
us is required followed by a minimum of 8
initialization cycles (any combination of cycles
containing a RAS clock). Eight initialization cycles
are required after extended periods of bias without
clocks (greater than the Refresh Interval). During
power on, the V,, current requirement of_the
V53C100N is dependent on the input levels of RAS
and CAS. If RAS is Low during power on, the device
will go into an active cycle and I, will exhibit current
transients. It is recommended that RAS and CAS
track with V. or be held at a valid V,, during power
on to avoid current surges.

Table 1. V53C100N Data Output
Operation for Various Cycle Types

Cycle Type Dcm.r State .

Read Cycles Data from Addressed
Memory Cell

CAS-Controlled Write High-Z
Cycle (Early Write)
WE-Controlled Write Active, not valid
Cycle (Late Write)
Read-Modify-Write ‘Data from Addressed
Cycles Memory Cell .
Fast Page Mode Read Data from Addressed
Cycle Memory Cell
Fast Page Mode Write High-Z
Cycle (Early Write)
Fast Page Mode Read- Data from Addressed
Modify-Write Cycle Memory Cell
RAS-only Refresh High-Z
CAS-before-RAS Data remains as in
Refresh Cycle previous cycle
CAS-only Cycles High-Z
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MOSEL-VITELIC V53C104A PRELIMINARY

HIGH PERFORMANCE, LOW POWER

256K X 4 BIT FAST PAGE MODE

CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C104A 70/70L 80/80L 10/10L
Max. RAS Access Time, (tano) 70 ns 80 ns 100 ns
Max. Column Address Access Time, (t5,) '35 ns 40 ns 45ns
Min. Fast Page Mode Cycle Time, (toe) 45 ns 50 ns 55 ns
Min. Read/Write Cycle Time, (tHc) 130 ns 150 ns 180 ns
LOW POWER V53C104AL 70L 80L 10L
Max. CMOS Standby Current, (IDDG) 1.0 mA 1.0 mA 1.0 mA

Features

= 256K x 4 organization
RAS access time: 70, 80, 100 ns
= Low power dissipation for V53C104A-10
+ Operating Current—65 mA max.
+ TTL Standby Current—2.0 mA max.
= Low CMOS Standby Current
» V53C104A—1.5 mA max.
+ V53C104AL—1.0 mA max.
= Read-Modify-Write, RAS-Only Refresh,
CAS-Before-RAS Refresh capability
Common |/O
512 Refresh cycles/8 ms
On-chip substrate bias generator
Fast Page Mode for a sustained data rate
greater than 22 MHz '
» Standard packages are 20 pin Plastic DIP and
26/20 pin SOJ

Description

The V53C104A is a high speed 262144 x 4 bit
CMOS dynamic random access memory. Fabri-
cated with VICMOS lil technology, the V53C104A
offers acombination of features: Fast Page Mode for

high data bandwidth, fast usable speed, CMOS
standby current and, on request, extended refresh
for very low data retention power (V5301‘04AL). i

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random access of up to 512
(x4) bits within a row with cycle times as short as 45
ns. Because of static circuitry, the CAS clock is not
in the critical timing path. The flow-through column
address latches allow address pipelining while relax-
ing many critical system timing requirements for fast
usable speed. These features make the V53C104A
ideally suited for graphics, digital signal processing
and high performance computing systems.

The V53C104AL offers a maximum data retention
power of 5.5 mW when operating in CMOS standby
mode and performing RAS—only or CAS-before-
RAS refresh cycles. For selected V53C104AL de-
vices with Refresh Interval longer than 8 ms, consult
factory.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P K 70 80 100 Low Std. Mark
0°Cto 70 °C . . . . 4 i . Blank

V53C104A Rev.01 June 1990
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L . v § 3
Description Pkg. | Pin Count _——
Plastic DIP P 20 T
soJ K 26/20 FAMILY
26/20 Lead SOJ Package
PIN CONFIGURATION
Top View
o1 1 26 O Vss
o2 o 2 25 0 104
WE 0 3 24 O3
RAS [ 4 23 TAS
NC O 5 X 20 O
<
=4
Q
B
Ao O 9 > 18 Ag
Ay O 10 17h A7
A O 11 16 0 As
Az OO0 12 150 As
Vobp O 13 140 Ag
Absolute Maximum Ratings*
Ambient Temperature
Under Bias.....cccccvevrveeevenieennnes -10°C to +80°C

Storage Temperature (plastic) ....~55°C to +125°C
Voltage on any Pin Except Vy,

(AT (I — -1.0Vto+7.0V
Voltage on V; relative to Vg ......—1.0 Vto +7.0 V
Data Output Current 50 mA
Power Dissipation 1.0W

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.

V53C104A
1 0 4 A
DEVICE PKG. SPEED TEMR
:I trrd bR L gLank (0°C1070°C)
R g&;snc DIP) BLANK (NORMAL)
L (LOW POWER)
70 (70 ns)
-80 (80 ns)
-100 (100 ns)
20 Lead Plastic DIP
PIN CONFIGURATION
Top View
o, d 1~ 20p vgg
o2 O 2 o 190 /0Oy,
WE O 3 18 B IO
ms d4 S 7h Q‘Aj%
N O 5 © 6 OF
Ap g 6 Q 150 Ag
A1 g7 o 149 A7
A, 8 = 3P Ag
Az d o 120 Ag
Vpp g 10 =
Pin Names
A-A, Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
1/0,-1I0, Data Input, Output
Vio +5V Supply
Vas OV Supply
NC No Connect
Capacitance*
T,=25°C, Vpy =5V +10%, Vg =0V
Symbol Parameter Typ. | Max. | Unit
Cins Address Input 3 4 pF
Cio RAS, CAS, WE, OE 4 5 | pF
Cour Data Input/Output 5 7 pF
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MOSEL-VITELIC V53C104A
Block Diagram
256K x 4
OE o
WE ©
CAS © I_,
RAS o—=| RAS CLOCK ‘CAS CLOCK WE CLOCK OE CLOCK
l| GENERATOR GENERATOR ~| GENERATOR GENERATOR
VDD o—»
Vss o—» Y J Y
DATA |/0O BUS —° 01
10 ooy
FER |—
N] COLUMN DECODERS BUFFE W03
YO Yg
— SENSE AMPLIFIERS
REFRESH
COUNTER
512x4
<
AQ o (C,C)&)
Wi &
Mowl L8 XoXg| o | 512
. 29 —N =8 N MEMORY
. %8 —/] 28 —/ ARRAY
A7 o:> % E g
o 82
8 o—»-| < ‘Z(



MOSEL-VITELIC V53C104A

DC and Operating Characteristics (1-2)
T,=0°Ct070°C, Vp, =5V £ 10%, Vgg = 0V, unless otherwise specified.

V53C104A V53C104AL
Access
Symbol| Parameter Time Min. Max. Min. Max. | Unit| Test Conditions | Notes
I, Input Leakage Current -10 10 -10 10 PA | Vg < VS Vo
(any input pin)
lo Output Leakage Current -10 10 -10 10 PA | V= Vour < Vop
(for High-Z State) RAS, CASatV,,
le 70 85 85
Voo Supply Current,
Operating 80 7% 75 MA |t = tag (min.) 1.2
100 65 65
Iop2 Vpp Supply Current, RAS,CAS atV,,
TTL Standby 20 2.0 mA | other inputs 2 Vg
lops | Voo Supply Current, 70 85 85
RAS-Only Refresh
80 75 75 mA |t =to. (min.) 2
100 65 65
lops | Vpp Supply Current, 70 65 65
Fast Page Mode 80 55 55 | mA | Minimum Cycle 1,2
Operation
100 50 50
Iops Vpp Supply Current, 3.0 20 mA | RAS=V,, CAS=V
Standby, Output Enabled other inputs 2 Vg
loos Vpp Supply Current, RAS2Vp, 0.2V,
1.5 1.0 mA | CAS at V,, all other
inputs 2 Vg
Vi Input Low Voltage -1.0 0.8 -1.0 0.8 -V 3
Vi Input High Voltage 2.4 Vppt? 2.4 Vop+1 \ 3
Voo Output Low Voltage 0.4 0.4 Vo {lg =42mA
Vou | Output High Voltage 24 24 lon=~5MA
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MOSEL-VITELIC ' V53C104A

AC Characteristics
T,=0°Cto 70°C, V,; = 5V £10%, Vg = OV unless otherwise noted
AC Test conditions, input pulse levels 0 to 3V

JEDEC 7T0/L 80/L 10/L
# | Symbol | Symbol Parameter Unit | Notes
Min. | Max.| Min. | Max. | Min. | Max.

LI I S taas RAS Pulse Width 70 | 75K| 80 |75K | 100 | 75K | ns

2 | o, te Read or Write Cycle Time 130 150 180 ns

3 | tupne [ RAS Precharge Time 50 60 70 ns

4 | oo tesn CAS Hold Time 70 80 100 ns

5 | toom toas CAS Pulse Width 20 20 25 ns

6 | tanicu taco RAS to CAS Delay 20 | 50| 20 | 60 25 | 75| ns| 4

7 | Ywhocre tocs Read Command Setup Time 0 0 0 ns

8 | tyme tasr Row Address Setup Time 0 0 0 ns

9 | toiax toan Row Address Hold Time 10 10 15 ns

10} Yo tasc Column Address Setup Time 0 0 0 ns

M x| toan Column Address Hold Time 15 15 20 ns

12 tcu.mmk(n) tosH ® RAS Hold Time (Read Cycle) 20 20 25 ns

1B typro | tore CAS to RAS Precharge Time 5 5 10 ns

14 | toowx L Read Commanﬂﬂd Time 0 0 0 ns 5
Referenced to CAS

15 | thowx toan Read Commaniiﬂ:nld Time 0 0 0 ns 5
Referenced to RAS

16 | torsmz | teom RAS Hold Time 10 10 10 ns
Referenced to OE

17 | tonay toac Access Time from OE 20 20 25 | ns

18| to,qv tonc Access Time from CAS 20 20 25| ns | 67

19| tiav tanc Access Time from RAS | 70 80 100 | ns | 689

20 tAVQV toan Access Time from Column 35 40 45 ns | 6,7,
Address 10
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MOSEL-VITELIC V53C104A
AC Characteristics (Cont'd.)
JEDEC 70/L 80/L 10/L
# | Symbol | Symbol Parameter Unit | Notes
Min. | Max. | Min.| Max. | Min.| Max.
21 | toox ty OE or CAS to Low-Z Output 0 0 0 ns | 16
22|ty by OE or CAS to High-Z Output 0 ]2 | 0o ]2 ]| o 20 |ns |16
23 | toiax tan Column Address Hold Time 55 60 75 ns
from RAS
24 | toay taso RAS to Column Address 15 | 35 | 15 [ 40 | 20 | 55 | ns | 11
Delay Time
25| timmw | trsHow RAS or CAS Hold Time 20 20 25 ns
in Write Cycle
26 | tyiicn towL Write Command to CAS 20 20 25 ns
Lead Time
27 | Yol twes Write Command Setup Time 0 o | 0 ns |12,13
28 | toLiwh twon Write Command Hold Time 15 15 20 ns
29 | tywr | twe Write Pulse Width 15 15 20 ns
30 | to swh twer Write Command Hold Time 55 60 75 ns
from RAS
31 | Yiimm tawe Write Command to RAS 20 20 25 ns
Lead Time
32| tyywie tos Data in Setup Time 0 0 0 ns 14
33 | tyiiox ton Data in Hold Time 15 15 20 ns | 14
34 | by o twon Write to OE Hold Time 20 20 25 ns | 14
35 | tg0px toe OE to Data Delay Time 20 20 25 ns | 14
36 | toonn tawe Read-Modify-Write 185 205 245 ns
(RMW) Cycle Time
37 | tolimm torw Read-Modify-Write Cycle 125 135 165 ns
(RMW) RAS Pulse Width
38 | towie town CAS to WE Delay 50 50 60 ns | 12
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MOSEL-VITELIC V53C104A
AC Characteristics (Cont'd.)
JEDEC | 70/L 80/L 10/L
# | Symbol | Symbol Parameter - Unit | Notes
Min. [ Max.| Min. | Max. | Min. | Max.
39 |t we tawo RAS to WE Delay in 100 110 135 ns 12
Read-Modify-Write Cycle
40 |ty o torw CAS Pulse Width (RMW) 75 75 90 ns
4| by tawo Col. Address to WE Delay 65 70 80 ns | 12
42| 5000 toe Fast Page Mode 45 50 55 ns
Read or Write Cycle Time
43 | toocie tep CAS Precharge Time 10 10 10 ns
4 | tyom toar Column Address to RAS 35 40 45 ns
Setup Time
45 | tonqv toap Access Time from 40 45 50 | ns 7
Column Precharge
46 | o ox tws | DatainHold Time 55 60 75 ns
Referenced to RAS
47 | iR tosm CAS Setup Time 10 10 10 ns
. CAS-before-RAS Refresh
48 | oo torc RAS to CAS Precharge Time 10 10 10 ns
49 | ty o tonr CAS Hold Time 30 30 30 ns
CAS-before-RAS Refresh
50 | toc0 tem " | Fast Page Mode Read- 95 100 115 ns
(RMW) Modify-Write Cycle Time
= t Transition Time 3 50 3 50 3 50 | ns 15
(Rise and Fall)
ta Refresh Interval 8 8 8 ms | 17
(512 Cycles)
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MOSEL-VITELIC V53C104A

Notes:

1.

© N o o

10.
11.

12.
13.
14.
15.
16.
17.

I5p is dependent on output loading when the device output is selected. Specified 1, (max.) is measured with the
output open.

lop is dependent upon the number of address transitions. Specified I, (max.) is measured with a maximum of two
transitions per address cycle in Fast Page Mode.

Specified V, (min.) is steady state operating. During transitions, V, (min.) may undershoot to —1.0 V for a period
not to exceed 20 ns. All AC parameters are measured with V, (min.) 2 Vg and V, (max.) < V.

taco (max.) is specified for reference only. Operation within tocp (Max.) limits insures thatt , - (max.) andt., , (max.)
can be met. If t_ ., is greater than the specified t, -, (max.), the access time is controlled by t.,, and t.,.

Either to,,, or to,, must be satisified for a Read Cycle to occur.
Measured with a load equivalent to two TTL inputs and 100 pF.

and t

Access time is determined by the longest of t, APt

»Yeac
Assumesthatty, <t (max.).Ift,, jisgreaterthant,, (max.), to, . willincrease by the amountthatt,_, exceeds
teap (Max.).
Assumesthatt, . <t. ., (max.). Ift, . isgreaterthant, ., (max.), t - willincrease by the amountthatt, . exceeds
teco (max.).

Assumes thatt_, ) > t., o (max.).

Operation within the toap (Max.) limit ensures that t, AC (max.) can be met. t, ) (max.) is specified as a reference
point only. If t_,  is greater than the specified t,,, (max.) limit, the access time is controlled by t.,, and t.,..

RAD
twes' tawp’ tawp @nd toyp are not restrictive operating parameters.

twes (Min.) must be satisfied in an Early Write Cycle.

tyg and t,,, are referenced to the latter occurrence of CAS or WE.

t; is measured between Vi (min.) and V"_ (max.). AC-measurements assurne ty=5ns.
Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent).

An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.
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MOSEL-VITELIC ~ V53C104A
Waveforms of Read Cycle
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MOSEL-VITELIC V53C104A

Waveforms of OE-Controlled Write Cycle
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Waveforms of Read-Modify-Write Cycle
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MOSEL-VITELIC V53C104A

Waveforms of Fast Page Mode Read Cycle

tRas (1) trp 3~
Vi — AR (29) ——
RAS \ A\
Vib— 1
[*— tRoD (6)—>+———pc (42— tRSH (R)(12)
5 teRP(13) fep @) teRP (1)
— Vy— toas (5> =\ [*tcas ) =tcas 5+ |y
CAS j Z
Vie—
[t o g Fe——tcAR (44) —
le—t tRaH (9) tasc (10~
‘Asa(e)-l e~ tasc oy = toan (1) -ri e tGAH (1)

ADDRESS M ROW COLUMN COLUMN COLUMN X)OOC
vy — DDRES ADDRESS ADDRESS A ADoRESS

rl -t Ros o tRCH (14)

tReH (14)-—-| L
tRCSU)-}‘—’ re—-1 GaH (1) - -t res (7)

—_ V'H__ 2l
wWE U
L e~ tcAA (20) = t
|

et . CAA (20) ] t
CAP (45) RRH (15)

foac 17> = toac (1= = [toac7) -
— V= L

G LN QA // /]

Vi — / 4 /

e thz 22)

le———— tRac (19) | - = toac g |
t cac (18) toac (18) ! i thz 22)
12 (21) > e L2(21)—t<—>| —Hz (22)

[l HZ (22)

Y1z 1) thz 22)
o Vou— i " VALID VALID VALID
VoL— A DATA OUT ATA OUT. DATA OUT

Waveforms of Fast Page Mode Write Cycle

[a——— AR (23— . tRp(3)
— Vy— RAS (1)
s M \ | N\
Vi —

676 05

1
[=torp (13) [ tpc 42) =t RsH (W)(25)
[+—tReD (6) | torway +~ terp (13)
— Vpy— toas 5)— toas sy —y_[e— tcas (5)
CAS \
Vie — )
t —
CSH (4
> r—‘RAH(s) @ LCAR (44)— >
tasc o) (= tasc (o> =
tcaH (11) '<——’—‘ GAH (11) l<-—-r-‘ CAH (11
"
COLUMN COLUMN COLUMN
ADDRESS ADDRESS w ADDRESS KXX ADDRESS (XXXXE
T T T
[e——— tow (26) — [e—towL (26) > Fe—— towL (26) —
t‘wcsm)" e l‘wcs en™ = .
WCH (28) I~ ' WCH (28) [ 'RWL(31)—"
r | |<—-——'—‘wcn (28)
e— twp (29) —» twp (29) twp (29)

w = 777N | /) (777777777

& = 77777 T 7T 7777

tps @2) tos @)
tps (azy DH (33) tDH (33) tDH (33)
Vig —

vae ) § T
vy — DATAIN ~ OPEN DATAIN DATAIN E OPEN

1o

676 06

2-98



MOSEL-VITELIC V53C104A

Waveforms of Fast Page Mode Read-Write Cycle
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Waveforms of CAS-before-RAS Refresh Cycle
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Waveforms of Hidden Refresh Cycle (Read)
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Waveforms of Hidden Refresh Cycle (Write)
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Waveforms of CAS-before-RAS Refresh Counter Test Cycle
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Functional Description

The V53C104A is a CMOS dynamic RAM opti-
mized for high data bandwidth, low power applica-
tions. Itis functionally similar to a traditional dynamic
RAM. The V53C104A reads and writes data by
multiplexing an 18-bit address into a 9-bit row and a
9-bit column address. The row address is latched by
the Row Address Strobe (RAS). The column address
“flows through” an internal address buffer and is
latched by the Column Address Strobe (CAS). Be-
cause access time is primarily dependent on a valid
column address rather than the precise time that the
CAS edge occurs, the delay time from RAS to CAS
has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle, once initiated, must not be ended
orabortedbefore the minimumt, . time has expired.
This ensures proper device operation and datainteg-
rity. A new cycle must not be initiated until the
minimum precharge time t_/t., has elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal High during a RAS/CAS opera-
tion. The column address must be held for a mini-
mum specified by t,. Data Out becomes valid only
when ty, ., taacs toas @nd to, . are all satisifed. As a
result, the access time is dependent on the timing
relationships between these parameters. For ex-
ample, the access time is limited by tean when t
toac and t, are all satisfied.

RAC’

Write Cycle

A Write Cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CA CAS. The Write Cycle can be WE con-
trolled or CAS controlled depending on whether WE
or CAS falls later. Consequently, the input data must
be valid at or before the falling edge of WE or CAS,
whichever occurs last. In the CAS-controlled Write
Cycle, when the leading edge of WE occurs prior to
the CAS low transition, the I/O data pins will be in the
High-Z state at the beginning of the Write function.

V53C104A

Ending the Write with RAS or CAS will maintain the
output in the High-Z state.

In the WE controlled Write Cycle, OE must be in
the high state and ., must be satisfied.

Refresh Cycle

To retain data, 512 Refresh Cycles are required in
each 8 ms period. There are two ways to refresh the
memory:

1. By clocking each of the 512 row addresses (A,
through Ag) with RAS at least once every 8 ms.
Any Read, Write, Read-Modify-Write or RAS-only
cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
makes a transition from low to high to low after the
previous cycle and before RAS falls, CAS-before-
RAS refreshis activated. The V563C104A uses the
output of an internal 9-bit counter as the source of
row addresses and ignore external address in-
puts.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selection is allowed. Thus, the
output remains in the High-Z state during the cycle.
A CAS-before-RAS counter test mode is provided to
ensure reliable operation of the internal refresh
counter.

Data Retention Mode

The V53C104A offers a CMOS standby mode that
is entered by causing the RAS clock to swing be-
tween a valid V, and an “extra high” V, within 0.2V
of V. While the RAS clock is at the “extra high”
Ievel, the V53C104A power consumption is reduced
to the low I, level. Overall 1, consumption when
operating in this mode can be calculated as follows:

(tac) X (Ippg) + (tayx—tac) X (Ippg)

tRX

Where: = Refresh Cycle Time

= Refresh Interval / 512

RC
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Fast Page Mode Operation

Fast Page Mode operation permits all 512 col-
umns within a selected row of the device to be
randomly accessed at a high data rate. Maintaining
RAS low while performing successive CAS cycles
retains the row address internally and eliminates the
needtoreapply it for each cycle. The column address
buffer acts as a transparent or flow-through latch
while CAS is high. Thus, access begins from the
occurrence of a valid column address rather than
from the falling edge of CAS, S, eliminating t,o. and t;
from the critical timing path. CAS latches the address
into the column address buffer and acts as an output
enable. During Fast Page Mode operation, Read,
Write, Read-Modify-Write or Read-Write-Read
cycles are possible at random addresses within a
row. Following the initial entry cycle into Fast Page
Mode, access is tCAA ort., controlled. If the column
address is valid prior to the rising edge of CAS, the
access time is referenced to the CAS rising edge
and is specifiedbyt., .. Ifthe column address is valid
after the rising CAS edge, accessis timed fromthe
occurrence of a valid address and is specified by

aa- I both cases, the falling edge of CAS latches
the address and enables the output.

Fast Page Mode provides a sustained data rate of
over 22MHz for applications that require high data
rates such as bit-mapped graphics or high-speed
signal processing. The following equation can be
used to calculate the maximum data rate:

512
DataRate=
foo + 511 X oo

Data Output Operation

__The V53C104A Input/Output is controlled by OE,
CAS, WE andRAS. A RAS low transition enables the
transfer of data to and from the selected row address
in the Memory Array. A RAS high transition disables
data transfer and latches the output data if the output
is enabled. After a memory cycle is initiated with a
RAS low transition, a CAS low transition or CAS low
level enables the internal 1/O path. A CAS high
transition or a CAS high level disables the I/O path
and the output driver if it is enabled. A CAS low
transition while RAS is high has no effect on the 1/0
data path or on the output drivers. The output drivers,
when otherwise enabled, can be disabled by holding

V53C104A

OE high. The OE signal has no effect on any data
stored in the output latches. A WE low level can also
disable the output drivers when CAS is low. During a
Write cycle, if WE goes low at a time in relationship
to CAS that would normally cause the outputs to be
active, itis necessary to use OE to disable the output
drivers prior to the WE low transition to allow Data In
Setup Time (t,¢) to be satisfied.

Power-On

After application of the V, supply, aninitial pause
of 200 ps is required followed by a minimum of 8
initialization cycles (any combination of cycles con-
taining a RAS clock). Eight initialization cycles are
required after extended periods of bias without
clocks (greater than the Refresh Interval).

During power on, the V,, current requirement of
the V53C104A is dependent on the input levels of
RAS and CAS. If RAS is low during Power-On, the
device will go into an active cycle and I, will exhibit
current transients. It is recommended that RAS and
CAS track with V, or be held at a valid V,,, during

Power-On to avoid current surges.

Table 1. V53C104A Data Output
Opetration for Various Cycle Types
Cycle Type /O State
Read Cycles Data from Addressed
Memory Cell

CAS-Controlled Write High-Z
Cycle (Early Write)
WE-Controlled Write OE Controlled. High
Cycle (Late Write) OE = High-Z I/Os
Read-Modify-Write Data from Addressed
Cycles Memory Cell
Fast Page Mode Data from Addressed
Read Memory Cell
Fast Page Mode Write High-Z
Cycle (Early Write)
Fast Page Mode Read- Data from Addressed
Modify-Write Cycle Memory Cell
RAS-only Refresh High-Z
CAS-before-RAS Data remains as in
Refresh Cycle previous cycle
CAS-only Cycles High-Z
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MOSEL-VITELIC  V53C104F PRELIMINARY
HIGH PERFORMANCE, LOW POWER
256K X 4 BIT FAST PAGE MODE

CMOS DYNAMIC RAM
HIGH PERFORMANCE V53C104F 60/60L 70/70L 80/80L
Max. RAS Access Time, taad) 60 ns 70ns 80 ns
Max. Column Address Access Time, (tc A A) 30 ns 35ns 40 ns
Min. Fast Page Mode Cycle Time, (tPC) 40 ns 45 ns 50 ns
Min. Read/Write Cycle Time, (tRC) 120 ns 130 ns 150 ns
LOW POWER V53C104FL 60L 70L 80L
Max. CMOS Standby Current, (I5c) 200pA 200pA 200pA
Features Description
K x 4 nizati
m 200K X 4 Organalon o ns The V53C104F is a high speed 262,144 x 4 bit
= Low power dissipation for V53C104F-80 CMOS dynamic random access memory. The
- Operating Current — 70 mA max. V53C104F offers a combination of features: Fast
« TTL Standby Current — 2.0 mA max Page Mode for high data bandwidth, fast usable
» Low CMOS Standby Current ) ’ speed, CMOS standby current and, on request,
« V53C104F — 1.0 mA max. extended refresh for very low data retention power
+ V53C104FL — 0.2 mA max. (V53C104FL). ,
» Read-Modify-Write, RAS-Only Refresh, All inputs and outputs are TTL compatible. Input
CAS-Before-RAS Refresh capability. and output capacitances are significantly lowered to

allow increased system performance. Fast Page

mmon | ilit
= Common /O capability Mode operation allows random access of up to 512

s Refresh Interval

+ V53C104F — 512 cycles/8ms (x4) bits within a row with cycle times as short as 40

+ V53C104FL - 512 cycles/64ms ns. Because of static circuitry, the CAS clock is not

» Fast Page Mode for a sustained data rate in the critical timing path. The flow-through column

greater than 25 MHz address Iatq?eslallorf ad;i_rqss pipelining wl'tlih? re;ax;

; i ing many critical system timing requirements for fas

) Sétg/r;%a;ciinpggfjages are 20 pin Plastic DIP and usable speed. These features make the V53C104F

» Low Battery Back-up Current ideally suited for graphics, digital signal processing
« V53C104FL — 300 pA max. and high performance computing systems.

The V53C104FL offers a maximum data retention
power of 1.65 mW when operating in CMOS standby
mode and performing CAS-before-RAS refresh

+ 200 pA max. available on request

cycles.
Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature Temperature
Range P K 60 70 80 Low Std. Mark
0°Cto 70 °C . . o . . i . Blank

V53C104F Rev. 01 January 1993
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MOSEL-VITELIC | , V53C104F

Descriofi r pin Count FAMILY DEVICE PKG SPEED TEMP.
sc‘np jon g. in Coun :l (R0 pve L giank (0°C 10 70°C)
Plastic DIP P 20 z i%)snc DIP) BLANK (NORMAL)
SOJ K 26/20 L (LOW POWER)
60 (60 ns)
70 (70 ns)
80 (80 ns)
26/20 Lead SOJ Package 20 Lead Plastic DIP
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
vor o 1 26 b Vss oy 1 7 20 ves
o2 d 2 25 b 104 o d 2 19 7 10,
WE O 3 24 B 103 WE Q3 & 18P wo
RAS [ 4 23 g TAS Tﬁsc«;gnj_‘q&%
Nc:sag_zzuos NCE5616:IOE
Ap d 6 5B A
3 Ay 7 B ap ad
9 Ay 0 8 = 130 Ag
A0:9m18:|A AS;EQ 12:'A5
Aq g1o>17:| A$  Vop 10 1A Ay
A2 1 16 Ag
Az O 12 15 a As
Voo ¢ 13 140 A4
Pin Names
AAg Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
110,-I/0, Data Input, Output
Voo © +5V Supply
Ves 0V Supply
NC No Connect
Absolute Maximum Ratings*
. Capacitance*
Ambient Temperature P . .
Under Bias .......cocceveeeeemreenenn. -10°C to +80°C Tp=25°C, Vpp =5V £10%, Vgg =0V
Storage Temperature (plastic) ....—55°C to +125°C Symbol Parameter Typ. | Max. | Unit
Voltage Relative to Vg wovorvce -1.0Vto+7.0V
Voltage on V; relative to Vg . Cpy | Address Input — | 8 |
Data Output Current .........cceverreennesneiennees Cio RAS, CAS, WE, OE — | 7 | pF
Power Dissipation ; Cour Data Input/Output “ T 7 | o
*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability. * Note: Capacitance is sampled and not 100% tested
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MOSEL-VITELIC V53C104F
Block Diagram
256K x 4
OE o-
WE ©
CAS L,
RAS o—*| RAS CLOCK ‘CAS CLOCK WE CLOCK OE CLOCK
l.| GENERATOR GENERATOR GENERATOR GENERATOR
Vpp o—=
Vss o—» ‘ \
DATA I/O BUS [—° /01
’ BUIIé(l?ER L o2
NJ COLUMN DECODERS 03
Yo -Ys
+ SENSE AMPLIFIERS
REFRESH
COUNTER
512x4
<
AQ o—a] gg
Atow ES XoXs| @ | st
. 20 zu MEMORY
. Y] ———:> go :> ARRAY
. nu Q
A uice ra)
7 o—»| ca
A ag
8 o—» < <Z(
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MOSEL-VITELIC  V53C104F

DC and Operating Characteristics (1-2)
T,=0°Ct070°C, V=5V £ 10%, Vgq = 0V, unless otherwise specified.

V53C104F V53C104FL
Access
Symbol | Parameter Time Min. Max. Min. Max. | Unit| Test Conditions | Notes
I Input Leakage Current -10 10 -10 10 PA | VggS VsV,
(any input pin)
lo Output Leakage Current -10 10 -10 10 PA | VoS Vour < Vop
(for High-Z State) ‘ RAS, CAS atV,
60 90 90
1 V., S Current,
oot oo SUPPly Gurre 70 80 80 MA | tag = o (min.) 1,2
Operating
80 | 70 70
lopz | Vop Supply Current, RAS, CAS at Vi
TTL Standby 20 2.0 mA | other inputs 2 Vg
60 90 90
Vpp Supply Current, -
lpps | RAS-Only Refresh 70 80 80 MA | too = to (min) 2
80 70 70
Vpp Supply Current, 60 80 80
lops | 2t Page Mode 70 70 70| mA | Minimum Cycle 1,2
Operation
80 60 60
lops | Standby, Output Enabled | ) 1 30 ‘ 2.0 mA | RAS=V,, CAS=V, 1
other inputs 2 Vo
loos | Vop Supply Current RAS =2V 0.2V,
CMOS Standby 1.0 . 0.2 mA | CAS 2 Vpp 02V
other input > Vg
Vi Input Low Voltage -1.0 0.8 -1.0 0.8 v 3
V| Input High Voltage 24 | Vo 24 | Vpe#t |V 3
Vou Output Low Voltage 0.4 0.4 V |lg=42mA
Vou Output High Voltage 24 2.4 loy =-5mMA
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AC Characteristics
TA= 0°C to 70°C, VDD =5V £10%, Veg = 0V unless otherwise noted
AC Test conditions, input pulse levels 0 to 3V

JEDEC 60/L 70/L 80/L
# | Symbol | Symbol Parameter Unit | Notes
Min. | Max.| Min. | Max. | Min. | Max.

LI S tons RAS Pulse Width 60 | 75K | 70 | 75K | 80 | 75K | ns

2 | toone tee Read or Write Cycle Time 120 130 150 ns

3 | tonee top RAS Precharge Time 50 50 60 ns

4 | toom tosm CAS Hold Time 60 70 80 ns

5 | toriom tons CAS Pulse Width 15 20 20 ns

6 | tascus teco RAS to CAS Delay 20 | 45 | 20 50 | 20 | 60 | ns | 4

7 | twrzcrz tecs Read Command Setup Time 0 0 0 ns

8 | taa Y Row Address Setup Time 0 0 0 ns

9 | taiiax toan Row Address Hold Time 10 10 10 ns

10 | Lo tsc Column Address Setup Time 0 0 0 ns

1] o ax toan Column Address Hold Time 15 15 15 ns

12|t RHI(R) s ® RAS Hold Time (Read Cycle) 15 20 20 ns

13 | tyomn tomp CAS to RAS Precharge Time 5 5 5 ns

14| toowx tec Read Command_Hold Time 0 0 0 ns 5
Referenced to CAS

15 | toowx toan Read Commanﬂc_ald Time 0 0 0 ns 5
Referenced to RAS

16 | toeime | thon RAS Hold Time 10 10 10 ns
Referenced to OE

17 | taay toac Access Time from OE 15 20 20 | ns

18 |ty 1qv toac Access Time from CAS 15 20 20 | ns | 67

19 | toqv toac Access Time from RAS 60 70 80 | ns | 689

20 | tyaov toan Access Time from Column 30 35 40 ns | 6,7,
Address 10
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MOSEL-VITELIC 'V53C104F
AC Characteristics (Cont'd.)
JEDEC 60/L 70/L 80/L
# | Symbol | Symbol Parameter Unit | Notes
Min. | Max. | Min. | Max. | Min.| Max.
21 [ty 0 t, OE or CAS to Low-Z Output 0 0 0 ns | 16
22 | typaz e OE or CAS to High-Z Output 0 20 [.0 20 | 0 | 20 | ns | 16
2t |t Column Address Hold Time 50 55 60 ns
’ from RAS
24 |ty v taap RAS to Column Address 15 30 15 35 15| 40 | ns | N
Delay Time .
25 | tommw | tsaw | PAS or CAS Hold Time 15 20 20 ns
in Write Cycle
26 | tyiions towL Write Command to CAS 15 20 20 ns
Lead Time
27 | Yo twes Write Command Setup Time 0 0 0 ns | 12,13
28 | to Wi twen Write Command Hold Time 10 15 15 ns
29 [ tywnr | twe Write Pulse Width 10 15 15 ns
30 | townr | twom Write Command Hold Time 50 55 60 ns
from RAS
31 tmnr | tRwe Write Command to RAS 15 20 20 ns
Lead Time
32| Lywe s Data in Setup Time 0 0 0 ns 14
twiiox ton Data in Hold Time 15 15 15 ns | 14
twiiee twon Write to OE Hold Time 15 20 20 ns | 14
taraox toeo OF to Data Delay Time 15 20 20 ns | 14
36 | toiomin tawc Read-Modify-Write 170 185 205 ns
(RMW) Cycle Time
37 | tasmm toaw Read-Modify-Write Cycle 105 125 135 ns
(RMW) RAS Pulse Width
3B twe | town CAS to WE Delay 40 50 50 ns | 12
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MOSEL-VITELIC V53C104F

AC Characteristics (Cont'd.)

JEDEC 60/L 70/L 80/L
# | Symbol | Symbol Parameter Unit | Notes
Min. | Max. | Min. | Max. | Min. |Max.
39 [ tywe | tawo RAS to WE Delay in 85 100 110 ns | 12
Read-Modify-Write Cycle
40 | to1om torw CAS Pulse Width (RMW) 65 75 75 ns
41ty tawo Col. Address to WE Delay 60 65 70 ns | 12
42 |t 0 toe Fast Page Mode 40 45 50 ns
Read or Write Cycle Time
43 | toin tep CAS Precharge Time 10 10 10 ns
44 |ty o tear Column Address to RAS 30 35 45 ns
Setup Time
45 | tooav toap Access Time from 35 40 45 ns. 7
Column Precharge
46 | to ox LA Data in Hold Time 50 55 60 ns
Referenced to RAS
47 | toine tosh CAS Setup Time 10 10 . 10 ns
| CAS-before-RAS Refresh '
48 | to o teec RAS to CAS Precharge Time 10 10 10 ns
49 | to o tonm CAS Hold Time 30 30 30 ns
CAS-before-RAS Refresh
50 | to o0 tom Fast Page Mode Read- 85 95 100 ns
(RMW) Modify-Write Cycle Time '
t t Transition Time 3 50 3 50 3 | 50 ns 15
(Rise and Fall)
toer Refresh Interval 8 8 4 8 ms 17
(5612 Cycles)
toer Refresh Interval 64 64 64 ms. 17,18
V53C104FL Only
(512 Refresh cycles, t, =125 us)
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® N o o

10.
1.

12.
13.
14.
18.
16.
17.

I, is dependent on output loading when the device output is selected. Specified |, (max.) is measured with the
output open.

Ipp is dependent upon the number of address transitions. Specified I, (max.) is measured with a maximum of two
transitions per address cycle in Fast Page Mode.

Specified V,, (min.) is steady state operating. During transitions, V,, (min.) may undershoot to —1.0 V for a period
not to exceed 20 ns. All AC parameters are measured with V, (min.) 2V g and V,,, (max.) < V.

tecp (Max.) is specified for reference only. Operation within t, . (max.) limitsinsures thatt, , . (max.) andt,, , (max.)
can be met. If t_ . is greater than the specified .., (max.), the access time is controlled by t.,, and t., .

Either tg,, or to,, must be satisified for a Read Cycle to occur.
Measured with a load equivalent to two TTL inputs and 100 pF.
Access time is determined by the longest of t,,, t.,c and te,p-

Assumesthatt,, <t., (max.).Ift.,isgreaterthant, , , (max.), t, . willincrease by the amountthatt, , , exceeds
taap (Max.).

Assumesthatt, ., <t (max.). Ift, . isgreaterthan t, ., (max.), t, , willincrease by the amount thatt,, ., exceeds
taco (Max.).

Assumes that t., >t (max.).

Operation within the t_,  (max.) limit ensures that t_, . (max.) can be met. t_,, (max.) is specified as a reference
point only. If t, ,, is greater than the specified t,,, (max.) limit, the access time is controlled by t.,, and toac

twes' tawor tawp @nd teyp are not restrictive operating parameters.

tycs (Min.) must be satisfied in an Early Write Cycle.

t,s and t,,, are referenced to the latter occurrence of CAS or WE.

t; is measured between V,, (min.) and V“_ (max.). AC-measurements assume t; = 5 ns.
Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent).

An initial 200 us pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.

18. This is battery backup data retention mode under CAS before RAS refresh cycles.

toc = 125 ps (125 ps x 512 = 64 ms)

toas = thag (Min) to 1 us

Input voltages : RAS and CAS Viu>Vpp-02V
V. <02V
WE and O Vin>Vpp-02V

All other inputs at stable V,,, or V,
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Waveforms of Read Cycle
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Waveforms of Early Write Cycle
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Waveforms of OE-Controlled Write Cycle
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Waveforms of Fast Page Mode Read Cycle
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Waveforms of Fast Page Mode Write Cycle
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Waveforms of Fast Page Mode Read-Write Cycle

V53C104F
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MOSEL-VITELIC V53C104F

Waveforms of CAS-before-RAS Refresh Cycle
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Waveforms of Hidden Refresh Cycle (Read)
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Waveforms of Hidden Refresh Cycle (Write)
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MOSEL-VITELIC V53C104F

Waveforms of CAS-before-RAS Refresh Counter Test Cycle
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Functional Description

The V53C104F is a CMOS dynamic RAM opti-
mized for high data bandwidth, low power applica-
tions. It is functionally similar to a traditional dynamic
RAM. The V53C104F reads and writes data by
multiplexing an 18-bit address into a 9-bit row and a
9-bit column address. The row address is latched by
the Row Address Strobe (RAS). The column address
“flows through” an internal address buffer and is
latched by the Column Address Strobe (CAS). Be-
cause access time is primarily dependent on a valid
column address rather than the precise time that the
CAS edge occurs, the delay time from RAS to CAS
has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS iow.
Any memory cycle, once initiated, must not be ended
or aborted before the minimumt__ , - time has expired.
This ensures proper device operation and datainteg-
rity. A new cycle must not be initiated until the
minimum precharge time t_/t., has elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal High during a RAS/CAS opera-
tion. The column address must be held for a mini-
mum specified by t, . Data Out becomes valid only
when to, . taacs toan @nd to, are all satisifed. As a
result, the access time is dependent on the timing
relationships between these parameters. For ex-
ample, the access time is limited by t.,, whent_,,

toac @nd to, are all satisfied.

Write Cycle

AWrite Cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The Write Cycle can be WE con-
trolled or CAS controlled depending on whether WE
or CAS falls later. Consequently, the input data must
be valid at or before the falling edge of WE or CAS,
whichever occurs last. In the CAS-controlled Write
Cycle, when the leading edge of WE occurs prior to
the CAS low transition, the |/O data pins will be in the
High-Z state at the beginning of the Write function.

V53C104F

Ending the Write with RAS or CAS will maintain the
output in the High-Z state.

In the WE controlled Write Cycle, OE must be in
the high state and t,_, must be satisfied.

Refresh Cycle

Toretain data, 512 Refresh Cycles are required in
each 8 ms period. There are two ways to refresh the
memory:

1. By clocking each of the 512 row addresses (A,
through A;) with RAS at least once every 8 ms.
Any Read, Write, Read-Modify-Write or RAS—onIy
cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
makes a transition from low to high tb_lolafter the
previous cycle and before RAS falls, CAS-before-
RAS refreshis activated. The V53C104F uses the
output of an internal 9-bit counter as the source of
row addresses and ignore external address in-
puts.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selectionis allowed. Thus, the
output remains in the High-Z state during the cycle.
A CAS-before-RAS counter test mode is provided to
ensure reliable operation of the internal refresh
counter.

Data Retention Mode

The V53C104F offers a CMOS standby mode that
is entered by causing the RAS clock to swing be-
tween a valid V, and an “extra high” V,,, within 0.2 V
of V- While the RAS clock is at the “extra high”
Ievel the V53C104F power consumption is reduced
to the low I, level. Overall |, consumption when
operating in this mode can be calculated as follows:

(tac) X (Ippy) + (tax=tac) X (Ippe)

tRX

Where: .. = Refresh Cycle Time

tox = Refresh Interval / 512
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Fast Page Mode Operation

Fast Page Mode operation permits all 512 col-
umns within a selected row of the device to be
randomly accessed at a high data rate. Maintaining
RAS low while performing successive CAS cycles
retains the row address internally and eliminates the
needtoreapply it for each cycle. The column address
buffer acts as a transparent or flow-through latch
while CAS is high. Thus, access begins from the
occurrence of a valid column address rather than
from the falling edge of CAS, S, eliminating t,. . and t,
from the critical timing path. CAS latches the address
into the column address buffer and acts as an output
enable. During Fast Page Mode operation, Read,
Write, Read-Modify-Write or Read-Write-Read
cycles are possible at random addresses within a
row. Following the initial entry cycle into Fast Page
Mode, access st aa OF toap controlled. If the column
address is valid pnor to the rising edge of CAS, the
access time is referenced to the CAS rising edge
and is specifiedbyt,, .. Ifthe column address is valid
after the rising CAS edge, accessis timed fromthe
occurrence of a valid address and is specified by

aa- 1N both cases, the falling edge of CAS latches
the address and enables the output.

Fast Page Mode provides a sustained data rate of
25 MHz for applications that require high data rates
such as bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the maximum data rate:

512
DataRate= ____
o+ 511 Xt

Data Output Operation

The V53C104F Input/Output is controlled by OE,
CAS, WE and RAS. ARAS low transition enables the
transfer of data to and from the selected row address
inthe Memory Array. A RAS high transition disables
data transfer and latches the output data if the output
is enabled. After a memory cycle is initiated with a
RAS low transition, a CAS low transition or CAS low
level enables the internal /O path. A CAS high
transition or a CAS high level disables the I/O path
and the output driver if it is enabled. A CAS low
transition while RAS is high has no effect on the I/O
data path or on the output drivers. The outputdrivers,
when otherwise enabled, can be disabled by holding

V53C104F

OE high. The OE signal has no effect on any data

stored in the output latches. A WE low level can also
disable the output drivers when CAS is low. During a
Write cycle, if WE goes low at a time in relationship
to CAS that would normally cause the outputs to be
active, itis necessary to use OE to disable the output
drivers prior to the WE low transition to allow Data In
Setup Time (t,¢) to be satisfied.

Power-On

After application of the V,; supply, aninitial pause
of 200 ps is required followed by a minimum of 8
initialization cycles (any combination of cycles con-
taining a RAS clock). Eight initialization cycles are
required after extended periods of bias without
clocks (greater than the Refresh Interval).

During Power-On, the V,, current requirement of
the V53C104F is dependent on the input levels of
RAS and CAS. If RAS is low during Power-On, the
device will go into an active cycle and |, will exhibit
current transients. It is recommended that RAS and
CAS track with V|, or be held at a valid V,, during
Power-On to avoid current surges.

Table 1. V53C104F Data Output
Operation for Various Cycle Types

Cycle Type /O State

Data from Addressed
Memory Cell

Read Cycles

CAS-Controlled Write High-Z
Cycle (Early Write)

WE-Controlled Write OE Controlled. High

Cycle (Late Write) OE = High-Z 1/0s
Read-Modify-Write Data from Addressed
Cycles Memory Cell

Fast Page Mode Data from Addressed
Read Memory Cell

Fast Page Mode Write High-Z

Cycle (Early Write)

Fast Page Mode Read- Data from Addressed
Modify-Write Cycle Memory Cell
RAS-only Refresh High-Z
CAS-before-RAS Data remains as in
Refresh Cycle previous cycle
CAS-only Cycles High-Z
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MOSEL-VITELIC V53C104H PRELIMINARY
ULTRA-HIGH PERFORMANCE,
LOW POWER 256K X 4 BIT
FAST PAGE MODE CMOS DYNAMIC RAM
HIGH PERFORMANCE 45/45L 50/50L 55/55L 60/60L
Max. RAS Access Time, (tR Ac) 45ns 50 ns 55 ns 60 ns
Max. Column Address Access Time, (tc A A) 22 ns >24 ns 28 ns 30 ns
Min. Fast Page Mode Cycle Time, (tPC) 25ns 28 ns 38ns 40 ns
Min. Read/Write Cycle Time, (tRC) 90 ns 100 ns 110 ns 120 ns
» LOW POWER V53C104HL 45L 50L 55L 60L
Max. CMOS Standby Current, (I56) 150 pA 150 pA 150 pA 150 pA

Features

m 256K x 4-bit organization
m RAS access time: 45,50,55,60 ns
m Low.power dissipation
+ V53C104H-60
— Operating Current — 85 mA max
— TTL Standby Current — 2.0 mA max
m Low CMOS Standby Current
» V53C104H - 1.0 mA max
» V53C104HL ~- .15 mA max
m Low Battery Back-up Current
+ V53C104HL — 200pA max
m Read-Modify-Write, RAS-Only Refresh,
CAS-Before-RAS Refresh capability
m Refresh Interval
» V53C104H - 512 cycles/8 ms
» V53C104HL - 512 cycles/64 ms
m Fast Page Mode for a sustained data rate
greater than 40 MHz
m Available in 20 pin Plastic DIP and 26/20 pin SOJ
packages

Description

The V53C104H is a high speed 262,144 x 4 bit
CMOS dynamic random access memory. Fabri-

cated with Mosel-Vitelic's VICMOS 1lI technology,
the V53C104H offers a combination of features: Fast
Page Mode for high data bandwidth, fast usable
speed, CMOS standby current and, on request,
extended refresh for very low data retention power
(V53C104HL). :

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random access of up to 512
(x4) bits within a row with cycle times as short as 26
ns. Because of static circuitry, the CAS clock is not
in the critical timing path. The flow-through column
address latches allow address pipelining while relax-
ing many critical system timing requirements for fast
usable speed. These features make the V53C104H
ideally suited for graphics, digital signal processing
and high performance computing systems.

The V53C104HL offers a maximum data retention
power of 1.1 mW when operating in CMOS standby
mode and performing CAS-before-RAS refresh
cycles. This mode is entered by holding RAS at a
voltage greater than V, — 0.2 when it is inactive.

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature ] Temperature
Range P K 45 50 55 60 Low ‘Std. Mark
0°Cto 70 °C . . . . . . . i Blank

V63C104H Rev. 03 February 1993
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FAMILY
Description Pkg. | Pin Count
Plastic DIP P 20
SOJ K 26/20
26/20 Lead SOJ Package
PIN CONFIGURATION
Top View
o1 d 1 26 O Vss
o2 o 2 25 0 1104
WE O 3 24 P 103
RAS O 4 23 p TAS
NC OO 5 22 1 OE
Ao d 9 18 0 Ag
Ay OQ 10 17 B Ay
A2 O 11 16 0 Asg
A3 O 12 150 As
Vop [ 13 140 Ay
Absolute Maximum Ratings*
Ambient Temperature
Under Bias.......ccoveererincncnnnnns -10°C to +80°C
Storage Temperature (plastic) ....—55°C to +125°C
Voltage Relative 10 Vg wvere -1.0Vto+7.0V
Data Output Current 50 mA
Power Dissipation 1.0W

*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability.

V53C104H
0 4 H
DEVICE PKG SPEED \ TEMP.
:‘ trac) pwr L gank (0°Cto 70°C)
P (PLASTIC DIP)
K (SOU) BLANK (NORMAL)
L (LOW POWER)
45 (45 ns)
50 (50 ns)
55 (55ns)
60 (60 ns)
20 Lead Plastic DIP
PIN CONFIGURATION
Top View
o d 1~ 200 Vgg
102 O 2 190 10,4
WE O 3 18 @ 1O
RAS ( 4 17 B _'C}%
NC O 5 16 0 OE
Ap O 6 15 1 Ag
Ay d 7 140 Ay
A, O] 8 130 Ag
Az d 9 120 Ag
VDD O 10 11 Ay
Pin Names
AAg Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
110,-1/0, Data Input, Output
Voo +5V Supply
Vs 0V Supply
NC No Connect
Capacitance*
To=25°C, V=5V +10%, Vgg=0V
Symbol Parameter Typ. | Max. | Unit
Cint Address Input 3 4 pF
Cpe RAS, CAS, WE, OF 4 | 5 | pF
Cour Data Input/Output 5 7 pF

* Note: Capacitance is sampled and not 100% tested
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Block Diagram
256K x 4
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CAS © L
RAS o—=| RAS CLOCK ‘CAS CLOCK WE CLOCK OE -CLOCK
L.| GENERATOR GENERATOR GENERATOR GENERATOR
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Vss o—» ) J A
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BUllégER _o,_«, o2
NJ COLUMN DECODERS V03
A ——o IIO4
Yo -Y 8
— SENSE AMPLIFIERS
REFRESH
COUNTER
512x4
N
AQ o—n &)g
Ao ES XoXg| & |s12
. 50 2z N MEMORY
. el A 86 ARRAY
ww xro
. wec w
A7 o—s| ca @]
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A8 o—| 2 E
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MOSEL-VITELIC V53C104H
DC and Operating Characteristics (1-2)
T,=0°Ct070°C, V=5V £ 10%, Vgq = 0V, unless otherwise specified.
V53C104H V53C104HL
Symbol Parameter Access
Time |Min. | Typ. | Max. | Min. | Typ. | Max. | Unit| Test Conditions |Notes
iy Input Leakage Current -10 10 -10 10 PA | Vges Vius Vo
(any input pin)
lo Output Leakage Current -10 10 | -10 10 pA V_s55 Vo_ur <Vpp
(for High-Z State) RAS, CAS atV,,
45 110 110
‘oot | Voo Supply Current, 50 100 100 | MA | tog =ty (min) 1,2
Operating 55 90 90
60 85 85
lopz | Vop Supply Current, RAS, CAS atV,,
TTL Standby 2 2 mA | other inputs 2 Vg
45 110 110
Vpp Supply Current,
lpps | RAS-Only Refresh 50 100 100 | mA |t =t (min) 2
55 90 90
60 85 85
loos | Vpp Supply Current, 45 100 100
Fast Page Mode 50 90 90 mA | Minimum Cycle 1,2
Operation
55 85 85
60 80 80
loos | Voo Supply Current, 20 20 | mA | RAS=V,,CAS=v, | 1
Standby, Output Enabled other inputs 2 Vg
Iope Vpp Supply Current, E 2V, -02V,
CMOS Standby 1.0 0.15 | mA | CAS2V,,-02V,
All other inputs > V¢
Iy | Battery Back-up CAS-before-RAS
Data Retention Current N.A. 0.2 | mA | Refresh cycle 18
(V53C104HL Only) tho=125ps
CMOS clock levels
Vo Input Low Voltage -1 08| -1 0.8 Vv 3
Viu Input High Voltage 24 Vpp+l| 24 Vot!| V 3
Vou Output Low Voltage 0.4 0.4 V. |l =42mA
Vou | Output High Voltage 24 24 V |1y, =-5mA
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MOSEL-VITELIC V53C104H
AC Characteristics
Tp=0°Cto 70°C, V,, = 5V £10%, Vg = OV unless otherwise noted
AC Test conditions, input pulse levels 0 to 3V
45/L 50/L 55/L 60/L
# | JEDEC [Symbol Parameter Unit | Notes
Symbol Min. | Max.| Min. | Max.| Min. |Max. | Min. | Max.|
LI L . teas RAS Pulse Width 45 | 75K | 50 | 75K | 65 (75K | 60 | 75K| ns
2 1tioRe tec Read or Write Cycle Time 90 100 110 120 ns
3 | toone te RAS Precharge Time 35 40 45 50 ns
4 1t o tesn CAS Hold Time 45 50 55 60 ns
5 toLicH toas CAS Pulse Width 12 12 15 15 ns
L teeo RAS to CAS Delay 18 | 31 | 19 | 36 | 20 (40 | 20 | 45| ns | 4
7 | twrocLe tocs Read Command Setup Time | 0 0 0 0 ns
8 |twre tsn Row Address Setup Time 0 0 0 0 ns
9 [taax toan Row Address Hold Time 8 9 10 10 ns
10 | tyew tsc Column Address Setup Time | 0 0 0 0 ns
1 [ toax toan Column Address Hold Time 6 7 10 10 ns
12 [t RH1(R) tosu ®) RAS Hold Time (Read Cycle) | 14 14 15 15 ns
13 | tyomiz torp CAS to RAS Precharge Time | 4 4 5 5 ns
14 1t owx toon Read Command Hold Time 0 0 0 0 ns 5
Referenced to CAS
15 | toiowx tern Read Command Hold Time 0 0 0 0 ‘ns 5
Referenced to RAS
16 | e 1R teon RAS Hold Time 9 9 10 10 ns
Referenced to OE
17 |teiay toac Access Time from OE 12 12 15 15 | ns
18 tcuov toac Access Time from CAS 12 12 15 15 ns 6,7
19 |t ,qv toac Access Time from RAS 45 50 55 60 ns 6,8,9
20 [tyov toan Access Time from Column 22 24 28 30 ns 6,7,
Address 10
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AC Characteristics (Cont'd.)

45/L 50/L 55/L 60/L
# | JEDEC [Symbol Parameter Unit | Notes
Symbol Min. | Max.| Min.| Max.| Min. Max. | Min.| Max
21 [ty ,ax t, OE or CASto Low-ZOutput | 0 0 0 0 ns 16
22 | tynaz t, OE or CAStoHigh-ZOutput | 0 | 8 | 0 | 8 | 0 |10 | O | 20| ns | 16
28 |ty iax tn Column Address Hold Time 30 35 45 50 ns
from RAS
24 |t v tean RAS to Column Address 13 23 14 26 15 | 27 15 30 ns 1
Delay Time
25 YRt w) tosH W) RAS or CAS Hold Time 14 14 15 15 ns
in Write Cycle
26 |ty cnr towe Write Command to CAS 14 14 15 15 ns
Lead Time
27 | tyircre tcs Write Command Setup Time | 0 0 0 0 ns | 12,13
28 |ty wh twen Write Command Hold Time 6 7 10 10 ns
29 |t iwhHe twe Write Pulse Width 6 7 10 10 ns
30 | toy jwhi twer Write Command Hold Time 30 35 45 50 ns
from RAS
31 | tiimm taw Write Command to RAS 14 14 15 15 ns
Lead Time
32 | tywee ts Data in Setup Time 0 0 0 0 ns 14
taiox ton Data in Hold Time 6 7 10 10 ns | 14
tiiee twon Write to OE Hold Time 9 9 10 10 ns 14
tamnx toen OE to Data Delay Time 8 8 10 10 ns 14
36 YRl tawe Read-Modify-Write 135 145 160 170 ns
(RMW) Cycle Time
37 [ to imnt torw Read-Modify-Write Cycle 85 90 100 105 ns
(RMW) RAS Pulse Width
38 | oz town CAS to WE Delay 31 33 38 40 ns 12
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MOSEL-VITELIC V53C104H
AC Characteristics (Cont'd.)
45/L 50/L 55/L 60/L
# | JEDEC | Symbol Parameter Unit |Notes
Symbol Min. | Max. | Min. |Max. | Min.|Max. |Min. | Max.
39 | towe tewo | RASto WE Delay in 65 70 80 85 ns | 12
Read-Modify-Write Cycle
40 |ty 1ons tcaw | CAS Pulse Width (RMW) 50 54 62 65 ns
4 | by tawo Col. Address to WE Delay 4 43 55 58 ns 12
42 |t 000 too Fast Page Mode 25 28 38 40 ns
Read or Write Cycle Time
43 | toocte tep CAS Precharge Time 7 8 10 10 ns
44 |t am toar Column Address to RAS 22 24 28 30 ns
Setup Time
45 | toay toar Access Time from 24 26 32 34 | ns 7
Column Precharge ‘
46 | to 1ox tour Data in Hold Time 30 35 45 50 ns
Referenced to RAS
47 | o ime tosh CAS Setup Time 10 10 10 10 ns
CAS-before-RAS Refresh
48 | tooln torc RAS to CAS Precharge Time| 0 0 0 0 ns
49 |ty o tonm CAS Hold Time 12 12 15 15 ns
CAS-before-RAS Refresh
50 | t; 000 toom Fast Page Mode Read- 65 70 82 85 ns
(RMW) Modify-Write Cycle Time
t t Transition Time 3 50 3 50 3 | 50 3 50 | ns 15
(Rise and Fall)
toer Refresh Interval 8 8 8 8 ms 17
(512 Cycles)
toer Refresh Interval 64 64 64 64 | ms | 17,18
V53C104HL Only
(612 Cycles, t; = 125 ps)
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Notes:

1.

10.
11.

12.
13.
14.
15.
16.
17.

18.

©® N o o

I5p is dependent on output loading when the device output is selected. Specified 1, (max.) is measured with the
output open.

I5p is dependent upon the number of address transitions. Specified | (max.) is measured with a maximum of two
transitions per address cycle in Fast Page Mode.

Specified V, _(min.) is steady state operating. During transitions, V, (min.) may undershoot to —1.0 V for a period
not to exceed 20 ns. All AC parameters are measured with V, (min.) 2 Vqq and V|, (max.) < V.

tacp (Max.) is specified for reference only. Operation within to . (max.) limits insures thatt_ , - (max.) andt., , (max.)
can be met. If t; . is greater than the specified t;, (max.), the access time is controlled by t.,,, and t.,..

Either t must be satisified for a Read Cycle to occur.

AR OF tacH
Measured with a load equivalent to two TTL inputs and 100 pF.

Access time is determined by the longest of t,,, to,- and t ..

Assumesthatt, . <t_ . (max.).Ift_, isgreaterthant,,  (max.),t., . willincrease by the amountthatt_, jexceeds
toap (Max.).

Assumesthatt, . <t (max.). Ift; . isgreaterthant_ ., (max.), -, - willincrease by the amountthatt_ ., exceeds
tacp (Max.).

Assumes thatt_ >t - (max.).

Operation within the t_, . (max.) limit ensures that t_ ac (Max.) can be met. t., , (max.) is specified as a reference
point only. If t. ., is greater than the specified t_,, (max.) limit, the access time is controlled by t,, and t;,..
twes' tawo tawo @Nd toyp @re not restrictive operating parameters.

twcs (Min.) must be satisfied in an Early Write Cycle.

t,s and t, , are referenced to the latter occurrence of CAS or WE.

t; is measured between V,, (min.) and V"_ (max.). AC-measurements assume t; =’5 ns.
Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent).

An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.

This is battery backup data retention mode under CAS-before-RAS refresh cycles.
toc = 125 ps (125 ps x 512 = 64 ms)
bas =trag (MiIN)to Tps
Input voltages: RASand CAS V>V, -02V
V<02V
WEandOE  Vj>V,-02V
All other inputs at stable V|, or V|
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MOSEL-VITELIC V53C104H

Waveforms of Read Cycle
tRc @)
: tRas (1) le— trp 3)—1
— — AR (23
mAs  m \ @) / \
ik — !
tGsH (@) >
'cnP(13)-I‘—' ‘——'Rco(s)—'<—,'nsu(n)(12)—> torp (13)
— Ve — —toas (5)—ﬂ
Ccas \\ / / \
Vi — [+ tRap (24)" .
. tRaH (9) tean (1)
ASR (8) [+ tasc (10
Viy — T N
poness 4~ (TR rowrotrs KXot RX XK KX KX
I |
I‘ T tcAR (44) >  etRcH(19)
|‘—’|— tres () tRRH (15)

v Wl [ L

troH (16—

& w= [/TTTVTTTTTT //%(Ptm"" ML
:RA:(_,;—'“C“’_—. g o] e

Vo —
1o} V°" VALID DATA-OUT
oL
117 1) 67601

Waveforms of Early Write Cycle

e 2)

: tRas (1) tRp (3 —

— V— AR (29)
RAS N / \

Vie —

tosH @) >
teRP (13) T tReD (6) tRsH Wy@s)———— fe—+ toRP (13)

g - \ tcas (5——>1
A

ViL — } f \_

T
[ tcAR sy > .
tRAH (9) e toa )
tasr @t > [*scao

Vi — T
aopress " ROW ADDRESS KX); COLUMN ADDRESS ><XXXXXXXXXXX
L
*-'RAD (24) I‘-—ﬂ— twe (28)

% o= \NNN\\N\N\N\N T V77777

& v [T/ T T T T TTTTT77

676 02

2-130



MOSEL-VITELIC V53C104H

Waveforms of OE-Controlled Write Cycle
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MOSEL-VITELIC V53C104H
Waveforms of Fast Page Mode Read Cycle
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MOSEL-VITELIC V53C104H

Waveforms of Fast Page Mode Read-Write Cycle
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Waveforms of CAS-before-RAS Refresh Counter Test Cycle
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Waveforms of Hidden Refresh Cycle (Read)
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Functional Description

The V53C104H is a CMOS dynamic RAM opti-
mized for high data bandwidth, low power applica-
tions. Itis functionally similar to a traditional dynamic
RAM. The V53C104H reads and writes data by
multiplexing an 18-bit address into a 9-bitrow and a
9-bit column address. The row address is latched by
the Row Address Strobe (RAS). The column address
“flows through” an internal address buffer and is
latched by the Column Address Strobe (CAS). Be-
cause access time is primarily dependent on a valid
column address rather than the precise time that the
CAS edge occurs, the delay time from RAS to CAS
has little effect on the access time.

Memory Cycle

A memory cycle is initiated by bringing RAS low.
Any memory cycle, once initiated, must not be ended
oraborted before the minimumt, ,  time has expired.
This ensures proper device operation and data integ-
rity. A new cycle must not be initiated until the
minimum precharge time t_/t., has elapsed.

Read Cycle

A Read cycle is performed by holding the Write
Enable (WE) signal High during a RAS/CAS opera-
tion. The column address must be held for a mini-
mum specified by t, .. Data Out becomes valid only
whento, ., teacs toas @Nd to,c are all satisifed. As a
result, the access time is dependent on the timing
relationships between these parameters. For ex-
ample, the access time is limited by t., , when't

teac and toac @re all satisfied.

RAC’

Write Cycle

A Write Cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The Write Cycle can be WE con-
trolled or CAS controlled depending on whether WE
or CAS falls later. Consequently, the input data must
be valid at or before the falling edge of WE or CAS,
whichever occurs last. In the C_A§_-contro||ed Write
Cycle, when the leading edge of WE occurs prior to
the CAS low transition, the 1/0 data pins willbe inthe
High-Z state at the beginning of the Write function.

- V563C104H

Ending the Write with RAS or CAS will maintain the
output in the High-Z state.

In the WE controlled Write Cycle, OE must be in
the high state and t, ., must be satisfied.

Refresh Cycle

To retain data, 512 Refresh Cycles are required in
each 8 ms period. There are two ways to refresh the
memory:

1. By clocking each of the 512 row addresses (A,
through A,) with RAS at least once every 8 ms.
Any Read, Wnte Read-Modify-Write or RAS-onIy
cycle refreshes the addressed row.

2. Using a CAS-before-RAS Refresh Cycle. If CAS
makes a transition from low to high to low after the
previous cycle and before RAS falls, CAS-before-
RAS refreshis activated. The V53C104H uses the
output of an internal 9-bit counter as the source of
row addresses and ignore external address in-
puts.

CAS-before-RAS is a “refresh-only” mode and no
data access or device selection is allowed. Thus, the
output remains in the High-Z state during the cycle.
A CAS-before-RAS counter test mode is provided to
ensure reliable operation of the internal refresh
counter.

Data Retention Mode

The V53C104H offers a CMOS standby mode that
is entered by causing the RAS clock to swing be-
tween a valid V| and an “extra high” V,, within 0.2 V
of V- While the RAS clock is at the “extra high”
level, the V53C104H power consumption is reduced
to the low |, level. Overall I, consumption when
operating in this mode can be calculated as follows:

(tac) X (Ippy) + (taxtac) X (Ippe)

tRX

Where:  t.. = Refresh Cycle Time

tox = Refresh Interval / 512
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Fast Page Mode Operation

Fast Page Mode operation permits all 512 col-
umns within a selected row of the device to be
randomly accessed at a high data rate. Maintaining
RAS low while performing successive CAS cycles
retains the row address internally and eliminates the
needtoreapply it foreach cycle. The column address
buffer acts as a transparent or flow-through latch
while CAS is high. Thus, access begins from the
occurrence of a valid column address rather than
from the falling edge of CAS, eliminating t,;. and t,
from the critical timing path. CAS latches the address
into the column address buffer and acts as an output
enable. During Fast Page Mode operation, Read,
Write, Read-Modify-Write or Read-Write-Read
cycles are possible at random addresses within a
row. Following the initial entry cycle into Fast Page
Mode, access ist,,, Ort.,, controlled. if the column
address is valid prior to the rising edge of CAS, the
access time is referenced to the CAS rising edge
and isspecifiedbyt., .. Ifthe column address is valid
after the rising CAS edge, accessis timed fromthe
occurrence of a valid address and is specified by
toaa- In both cases, the falling edge of CAS latches
the address and enables the output.

Fast Page Mode provides a sustained data rate of
40 MHz for applications that require high data rates
such as bit-mapped graphics or high-speed signal
processing. The following equation can be used to
calculate the maximum data rate:

512

Data Rate = ——————
tog + 511 Xt

Data Output Operation

The V53C104H Input/Output is controlled by OE,
CAS,WE andRAS. ARAS low transition enables the
transfer of data to and from the selected row address
in the Memory Array. A RAS high transition disables
data transfer and latches the output data if the output
is enabled. After a memory cycle is initiated with a
RAS low transition, a CAS low transition or CAS low
level enables the internal /0O path. A CAS high
transition or a CAS high level disables the I/O path
and the output driver if it is enabled. A CAS low
transition while RAS is high has no effect on the 1/0
data path or on the output drivers. The output drivers,
when otherwise enabled, can be disabled by holding

V53C104H

OE high. The OE signal has no effect on any data
stored in the output latches. A WE low level can also
disable the output drivers when CAS is low. During a
Write cycle, if WE goes low at a time in relationship
to CAS that would normally cause the outputs to be
active, itis necessary to use OE to disable the output
drivers prior to the WE low transition to allow Data In
Setup Time (t,¢) to be satisfied.

Power-On

After application of the V, supply, an initial pause
of 200 ps is required followed by a minimum of 8
initialization cycles (any combination of cycles con-
taining a RAS clock). Eight initialization cycles are
required after extended periods of bias without
clocks (greater than the Refresh Interval).

During Power-On, the V, current requirement of
the V53C104H is dependent on the input levels of
RAS and CAS. If RAS is low during Power-On, the
device will go into an active cycle and I, will exhibit
current transients. It is recommended that RAS and
CAS track with V,, or be held at a valid V,,, during
Power-On to avoid current surges.

Table 1. V53C104H Data Output
Operation for Various Cycle Types

Cycle Type I/O State

Read Cycles Data from Addressed
Memory Cell

CAS-Controlied Write High-Z

Cycle (Early Write)

WE-Controlled Write OE Controlled. High

Cycle (Late Write) OE = High-Z I/0s

Read-Modify-Write Data from Addressed

Cycles Memory Cell

Fast Page Mode Data from Addressed

Read Memory Cell

Fast Page Mode Write High-Z

Cycle (Early Write)

Fast Page Mode Read- Data from Addressed

Modify-Write Cycle Memory Cell

RAS-only Refresh High-Z

CAS-before-RAS Data remains as in

Refresh Cycle previous cycle

CAS-only Cycles High-Z
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MOSEL-VITELIC V53C104N PRELIMINARY
HIGH PERFORMANCE, 3.3 VOLT
256K X 4 BIT FAST PAGE MODE
CMOS DYNAMIC RAM
HIGH PERFORMANCE V53Q104N 60/60L 70/70L 80/80L
Max. RAS Access Time, (tgac) 60 ns 70ns 80 ns
Max. Column Address Access Time, (tc AA) 35ns 40 ns 45ns
Min. Fast Page Mode Cycle Time, (tPC) 45 ns 50 ns 55 ns
Min. Read/Write Cycle Time, (tnc) 120 ns 130 ns 150 ns
LOW POWER V53C104NL 60L . 70L 80L
Max. CMOS Standby Current, (IDDG) 40 pA 40 pA 40 pA
Features Description
u 256K x 4 Organization

= RAS access time: 60,70,80 ns
= Low power dissipation for V53C104N-80
+ Operating Current — 35 mA max.
» TTL Standby Current — 1.0 mA max.
= Low CMOS Standby Current
+ V53C104N - 400 pA max.
+ V53C104NL — 40 pA max.
» Read-Modify-Write, RAS-Only Refresh,
CAS-Before-RAS Refresh capability.
= Common /O capability
= Refresh Interval
» V53C104N - 512 cycles/8ms
» V53C104NL —- 512 cycles/64ms
= On-chip substrate bias generator
= Fast Page Mode for a sustained data rate
greater than 25 MHz

= Standard packages are 20 pin Plastic DIP and

26/20 pin SOJ
= Low Battery Back-up Current
» V53C104NL — 150 pA max.

The V53C104N is a high speed 262,144 x 4 bit
CMOS dynamic random access memory. Fabri-
cated with Mosel-Vitelic's VICMOS IV technology,
the V53C104N offers a combination of features: Fast
Page Mode for high data bandwidth, fast usable
speed, CMOS standby current and, on request,
extended refresh for very low data retention power
(V53C104NL).

All inputs and outputs are TTL compatible. Input
and output capacitances are significantly lowered to
allow increased system performance. Fast Page
Mode operation allows random access of up to 512
(x4) bits within a row with cycle times as short as 45
ns. Because of static circuitry, the CAS clock is not
in the critical timing path. The flow-through column
address latches allow address pipelining while relax-
ing many critical system timing requirements for fast
usable speed. These features make the V53C104N
ideally suited for graphics, digital signal processing
and high performance computing systems.

The V563C104NL offers a maximum data retention
power of 1.65 mW when operating in CMOS standby
mode and performing CAS-before-RAS refresh
cycles. '

Device Usage Chart
Operating Package Outline Access Time (ns) Power
Temperature - Temperature
Range P K 60 70 80 Low | Std. Mark
0°Cto 70 °C i . . . . . . Blank

V53C104N Rev.02 April 1993
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MOSEL-VITELIC V53C104N

FAMILY DEVICE PKG SPEED | TEMP.
t
trad) pwr L gank (0Cto70°C)
P (PLASTIC DIP)

BLANK (NORMAL)
T " K (SOJ)
Desc.r/ptlon Pkg. | Pin Count L (LOW POWER)
Plastic DIP P 20 60 (60 ns)
SOoJ K 26/20 70 (70 ns)
80 (80 ns)
26/20 Lead SOJ Package 20 Lead Plastic DIP
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
or d 1 26 b Vss oy 1 > 0P vgg
2 g 2 25 0 1104 1102 g 2 19 0 104
WE O 3 24 B 103 WE O 3 % 180 10
RAS 4  28p TAS ﬁrscatvw:llxi
NC 005 Z 22ph OF NCE5916E_OE
g Ag O 6 O 15 Ag
- Ay g7 RB14p0 A7
3 i HE
Ao O 9 ¥ 18p Ag 3 5
Ay dwo > b Ay Vpp d 10 NP Ay
Az d N 180 Ag
A3 O 12 150 As
Vpp o 13 140 A4
Pin Names
AAg Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
10,110, Data Input, Output
Voo +3.3V Supply
Ves 0V Supply
NC No Connect
Absolute Maximum Ratings*
. Capacitance*
Ambient Temperature P . .
UNder BIaS .ouuuuunnrrerreeereeeeeenes -10°Cto +80°C  1a=25°C,Vpp =33V £10%, Vg =0V
Storage Temperature (plastic) ....—55°C to +125°C Symbol Parameter Typ. | Max. | Unit
Voltage Relative t0 Vg oo -1.0Vto+6.0V
Voltage on Vy, relative to Vg .....—0.5 V/ to +6.0 V Cor | Address input il B L
Data Output Current ........................ .50 mA Cpe RAS, CAS, WE, OE — | 7 | #F
Power Dissipation 1.0W Cour Data InputOutput _ 7 oF
*Note: Operation above Absolute Maximum Ratings can
adversely affect device reliability. * Note: Capacitance is sampled and not 100% tested
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MOSEL-VITELIC V53C104N
Block Diagram
256K x 4
OE o
WE ©
6—A§ o ’ L
RAS D—i: RAS CLOCK ‘CAS CLOCK WE CLOCK OE CLOCK
GENERATOR GENERATOR GENERATOR GENERATOR
VDD o—=
Vss o—= A 1 Y
DATA 1/0 BUS o /01
110 —o /02
NJ] COLUMN DECODERS BUFFER o105
—l/ l—o I/O4
Yo -Ys
— SENSE AMPLIFIERS
REFRESH
COUNTER
512x4
< °
AQ o] &’ @
i »
Mowl 1§ XgXg| @ | 512
. 29 —N 28 N MEMORY
-l a2 V|88 [ ARRAY
A7 o:> i & o
O
Ag o 2 ¢<7—(
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MOSEL-VITELIC

DC and Operating Characteristics (1-2)
T,=0°Ct070°C, Vj,; =3.3V £ 10%, Vgq = 0V, unless otherwise specified.

V53C104N

V53C104N V53C104NL
Access
Symbol | Parameter Time Min. Max. Min. Max. | Unit| Test Conditions | Notes
I Input Leakage Current -10 10 -10 10 MA | Vggs Vi sV,
(any input pin)
o Output Leakage Current -10 10 -10 10 HA | VgeS Vour < Vpp
(for High-Z State) RAS, CAS atV
60 45 45
lopr | Vop Supply Current, 70 40 40 MA |t =t (min.) 1,2
ratin
Operating 80 35 35
Iop2 Vpp Supply Current, RAS, CASatV,,
TTL Standby 1.0 1.0 mA | other inputs 2 V4
60 45 45
V., Supply Current,
_bp. = i
lops RAS-Only Refresh 70 40 40 mA toc =thc (min.) 2
80 35 35
60 50 50
Voo Supply Current,
Ihps | Fast Page Mode 70 40 40 mA | Minimum Cycle 1,2
Operation 80 35 35
Ipps | Standby, Output Enabled 2.0 1.0 mA | RAS=V,,, CAS=V, 1
other inputs 2 V¢
Iope Vpp Supply Current RAS2V,,-0.2V,
CMOS Standby 400 40 pA | CAS2V 02V
other input > V¢
Battery Back-up CAS-Before-RAS
le* Data Retention Current N.A. 0.15 pA | Refresh Cycle 1,18
(V53C104NL only) tRC =125 ps
CMOS Clock Levels
Vi Input Low Voltage -0.5 0.6 -0.5 0.6 \" 3
V, | Input High Voltage 24 | V405 24 | V405 | V 3
Vou Output Low Voltage 0.4 0.4 V| lg=3mA
Vou Output High Voltage 2.4 2.4 loy = -3 MA
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MOSEL-VITELIC V53C104N

AC Characteristics
T,=0°C to 70°C, V, = 3.3V £10%, V¢ = OV unless otherwise noted
AC Test conditions, input pulse levels 0 to 3V

JEDEC 60/L 70/L 80/L
# | Symbol | Symbol Parameter Unit | Notes
Min. | Max.| Min. | Max. | Min. | Max.
LI L T teas RAS Pulse Width 60 | 75K | 70 75K | 80 | 75K | ns
2 | toone tec Read or Write Cycle Time 120 130 150 ns
3 | taomio top RAS Precharge Time 50 50 60 ns
4 |ty tosh CAS Hold Time 60 70 80 ns
5 | toom tons CAS Pulse Width 20 25 25 ns
6 | tasoLs taco RAS to CAS Delay 25 | 40 | 25 45 | 25 | 85 | ns | 4
7 | tunzcrz tecs Read Command Setup Time 0 0 0 ns
8 | tywae tsr Row Address Setup Time 0 0 0 ns
9 [ toiax toan Row Address Hold Time 15 15 15 ns
10 | tyeo “ tsc Column Address Setup Time 0 0 0 ns
1 toax toan Column Address Hold Time 15 15 15 ns
12 |t mm ® tosH ® RAS Hold Time (Read Cycle) 20 25 25 ns
13 | tomie torp CAS to RAS Precharge Time 5 5 5 ns
14 | toowx tocH Read Command_HoId Time 5 5 5 ns 5
Referenced to CAS
15 | torowx torn Read Commanﬂxld Time 5 5 5 ns 5
Referenced to RAS
16 | trme | tron RAS Hold Time 10 10 10 ns
Referenced to OE
17 | tanyav toac Access Time from OE 20 25 25 | ns
18 | ty,qv toac Access Time from CAS 20 25 25 | ns | 67
19 | to1qv tonc Access Time from RAS 60 70 80 | ns | 689
20 | tyau toaa Access Time from Column 35 40 45 ns | 67,
Address 10
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MOSEL-VITELIC V53C104N
AC Characteristics (Cont'd.)
JEDEC 60/L 70/L 80/L
# | Symbol | Symbol Parameter Unit | Notes
Min. | Max. | Min. | Max. | Min.| Max.
21 |ty 10x t, OE or CAS to Low-Z Output 0 0 0 ns | 16
22 |t 00z t, OE or CAS to High-Z Output 0 | 20 0 20 | 0| 20 | ns | 16
23 | to ax Yt Column Address Hold Time 50 55 60 ns
from RAS
24 1t Ay teno RAS to Column Address 20 25 20 30 20 35 ns 1
Delay Time
25 | to mim | thsHom RAS or CAS Hold Time 20 25 25 ns
in Write Cycle
26 |ty iom tow Write Command to CAS 20 25 25 ns
Lead Time
27 | tyioe twos Write Command Setup Time 0 0 0 ns | 12,13
28 |t 1w twon Write Command Hold Time 15 15 15 ns
29 )t owhn twe Write Pulse Width 15 15 15 ns
30 | to) jwms tucr Write Command Hold Time 50 55 60 ns
from RAS
31 Yimm towe Write Command to RAS 20 25 25 ns
Lead Time
32 | thuwe tos Data in Setup Time 0 0 0 ns 14
33 | tyiox ton Data in Hold Time 15 15 15 ns 14
34 |t 6 ton Write to OE Hold Time 15 15 15 ns | 14
35 | taoox toen OE to Data Delay Time 15 20 20 ns | 14
36 | taono tawc Read-Modify-Write 180 195 215 ns
(RMW) Cycle Time
37 |ty mn tomw Read-Modify-Write Cycle 115 135 145 ns
(RMW) RAS Pulse Width
38 |tz | towo CAS to WE Delay 45 55 55 ns | 12
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MOSEL-VITELIC V53C104N
AC Characteristics (Cont'd.)
JEDEC 60/L 70/L 80/L
# | Symbol | Symbol Parameter Unit | Notes
. Min. | Max. | Min. | Max. | Min. |Max.
39 [ thwe | tawo RAS to WE Delay in 85 100 110 ns | 12
Read-Modify-Write Cycle
40 |ty om | torw CAS Pulse Width (RMW) 75 85 85 ns
4 | by tawo Col. Address to WE Delay 65 70 75 ns | 12
42 | to o010 toe Fast Page Mode 45 50 55 ns
Read or Write Cycle Time
43 | topooe tep CAS Precharge Time - 10 10 10 ns
44 [t o tar Column Address to RAS 35 40 45 ns
Setup Time
45 | tonav teap Access Time from 40 45 50 ns 7
Column Precharge
46 |t ox tour Data in Hold Time 50 55 60 ns
Referenced to RAS
47 tme | tosn CAS Setup Time 10 10 10 ns
CAS-before-RAS Refresh
48 [ tocin torc RAS to CAS Precharge Time 10 10 10 ns
49 |t o tonn CAS Hold Time 30 30 30 ns
CAS-before-RAS Refresh
50 | tooce toom Fast Page Mode Read- 95 105 110 ns
(RMW) Modify-Write Cycle Time
t t Transition Time 3 50 3 50 3 50 ns 15
(Rise and Fall)
Yer Refresh Interval 8 8 8 ms 17
(512 Cycles)
toer Refresh Interval 64 64 64 ms | 17,18
' V53C104NL Only
(512 Refresh cycles, t. =125 ps)
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MOSEL-VITELIC V53C104N

Notes

® N o O

10.
11.

12.
13.
14.
15.
16.
17.

18.

I is dependent on output loading when the device output is selected. Specified | (max.) is measured with the
output open.

I, is dependent upon the number of address transitions. Specified I, (max.) is measured with a maximum of two
transitions per address cycle in Fast Page Mode.

Specified V, (min.) is steady state operating. During transitions, V| (min.) may undershoot to —1.0 V for a period
not to exceed 20 ns. All AC parameters are measured with V, (min.) 2 V¢qand V, (max.) < Vp,.

teco (max.) is specified for reference only. Operation within taco (max.) limits insures that toac (max.) and toan (max.)

can be met. If t_ ., is greater than the specified t,, (max.), the access time is controlled by t.,, and t

RCD CAA CAC*

Either tgg,, or to,, must be satisified for a Read Cycle to occur.
Measured with a load equivalent to two TTL inputs and 100 pF.
Access time is determined by the longest of ., ,, to,c and te,..

Assumesthatt,,, <t (max.). Iftg, is greaterthant, o (max.), t,, - willincrease by the amountthatt, , ) exceeds
t.,, (max.).
RAD

Assumesthatt, ., <t; . (max.). Ift. ., isgreaterthant, ., (max.), 4
teo (max.).

Assumes thatt,, > t. . (max.).

rac Willincrease by the amountthatt, ., exceeds

Operation within the t_, , (max.) limit ensures that t_, . (max.) can be met. t_, | (max.) is specified as a reference
point only. If t_,  is greater than the specified t;,, (max.) limit, the access time is controlled by t.,, and t.,..

twes tawo’ tawp @nd toyp are not restrictive operating parameters.

twos (Min.) must be satisfied in an Early Write Cycle.

t,s and t;,, are referenced to the latter occurrence of CAS or WE.

t; is measured between V , (min.) and Vu. (max.). AC-measurements assume t. = 5 ns.
Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent).

An initial 200 pus pause and 8 RAS-containing cycles are required when exiting an extended period of bias without
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval.

This is battery backup data retention mode under CAS before RAS refresh cycles.
toc = 125 ps (125 ps x 512 = 64 ms)

toas = trag (Min) to 1 ps

Input voltages : RAS and CAS Viu>Vpp—02V
v, <02V
WE and OE Vin>Vpp—-02V

All other inputs at stable V,,, or V,
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MOSEL-VITELIC V53C104N
Waveforms of Read Cycle
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MOSEL-VITELIC V53C104N

Waveforms of OE-Controlled Write Cycle
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MOSEL-VITELIC V53C104N
Waveforms of Fast Page Mode Read Cycle
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