M Enhanced

Memory Systems Inc.

Features

m SRAM Cache Memory for 10ns Random Reads Within a Page

W Fast 4Mbit DRAM Array for 25ns Access to Any New Page

W Write Posting Register for 10ns Random Writes and Burst Writes
Within a Page (Hit or Miss)

B On-chip Cache Hit/Miss Comparators Maintains Cache Coherency
on Writes

10ns EDRAM Product Addendum

Preliminary

m Up to 100MHz Non-interleave Burst Rate

W Hidden Precharge and Refresh Cycles

W Extended 64ms Refresh Period for Low Standby Power

W Standard CMOS/TTL Compatible I/O Levels and +5 Volt Supply

Description Products
Enhanced Memory Systems has reduced the production feature

size of the enhanced DRAM products now in production. This Part Number Organization
improvement results in higher speed 10ns EDRAM products

. . . DM2200J-10 4Mx1 EDRAM
operating a lower power and with less [/O capacitance. These
products provide 10ns random access read or write cycle time within DM2202J-10 1Mx4 EDRAM
a page of memory. Random data in other pages can be accessed in DM2212)-10 1Mxd EDRAM

just 25ns. The 10ns EDRAM products support read or write burst
rates of up to 100MHz without interleaving. The 10ns EDRAM

DM1M32SJ-10

1Mx32 EDRAM

approaches the random access speed of fast SRAM products but with
higher density and lower cost/bit. The new EDRAM enables high

DM1M36SJ-10

1Mx36 EDRAM

performance applications previously unattainable due to the slow

DM2M32SJ-10

2Mx32 EDRAM

performance of standard DRAM or cache plus DRAM systems or due

DM2M36SJ-10

2Mx36 EDRAM

to the high cost and low density of fast SRAM.

DM4M36SJ-10

4Mx32 EDRAM

This product addendum describes the product nomenclature,
switching characteristics, [/O capacitance, and operating current

specifications for the new products. For detailed architecture and
functional descriptions, other electrical characteristics, timing

diagrams, and package outline drawings, please refer to the

DM2240J-10 4Mx1 Multibank EDO EDRAM
DM2242J-10 TMx4 Multibank EDO EDRAM
DM2252J-10 1Mx4 Multibank EDO EDRAM

datasheets for the 12ns versions of each EDRAM product.

DM1M32SJ6-10

1Mx32 Multibank EDO EDRAM

DM1M36SJ6-10

1Mx36 Multibank EDO EDRAM

DM2M32SJ6-10

2Mx32 Multibank EDO EDRAM

DM2M36SJ6-10

2Mx36 Multibank EDO EDRAM

Comparison of Key DRAM Specifications

DM4M36SJ6-10

4Mx32 Multibank EDO EDRAM

EDRAM | SDRAM RDRAM EDO DRAM Fast Page DRAM
Spec (-10) -10) (-600) (-50) (-50) Comment
tRac 25 58.5 726 50 50 Row Access Time (ns)
tan (tAC) 10 28.5 46.1 25 25 Column Access Time (ns)
teac (tGQV) 5 85 1.2 13 13 Output Enable Access Time (ns)
Page Miss Access | 25 90 99 90 90 Page Miss Access Time (ns)
tpc 10 10 1.65 20 30 Page Cycle Time (ns)
trp 15 30 26.5 30 30 Precharge Time (ns)
tc 45 90 99 90 90 Cycle Time (ns)
Sustained B/W 582 267 231 230 178 Page Miss + 32 Bytes (MB/Sec)
REF 64 ms 64 ms 32ms 64 ms 64 ms Refresh Time (ms)
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Switching Characteristics

Vee = 5V + 5%, Ta=010 70°C, CL = 50 pf

-10 -12
Symbol Description - - Units
Min Max Min Max
tAc”) Column Address Access Time for Addresses Ag g 10 12 ns
tact m Column Address Access Time for Addresses Ag and A 8 8 ns
tacH Column Address Valid to /CAL Inactive (Write Cycle) 10 12 ns
taqx Column Address Change to Output Data Invalid for Addresses Ag g 5 5 ns
taqx1 Column Address Change to Output Data Invalid for Addresses Ag ,nq A1g 1 1 ns
tasc Column Address Setup Time 3 5 ns
tasr Row Address Setup Time 3 5 ns
tc Row Enable Cycle Time 45 55 ns
teq Row Enable Cycle Time, Cache Hit (Row=LRR), Read Cycle Only 16 20 ns
tcAE Column Address Latch Active Time 4 5 ns
teaH Column Address Hold Time 0 0 ns
tcH Column Address Latch High Time (Latch Transparent) 3 5 ns
tcHR /CAL Inactive Lead Time to /RE Inactive (Write Cycles Only) -2 -2 ns
tcHw Column Address Latch High to Write Enable Low (Multiple Writes) 0 0 ns
tory Column Address Latch High to Data Valid 7 7 ns
teqH Column Address Latch Low to Data Invalid 3 3 ns
tacl Column Address Valid to /CAL Inactive 10 12 ns
teqy Column Address Latch High to Data Valid 10 15 ns
tcax Column Address Latch Inactive to Data Invalid for Addresses Ag_g 5 5 ns
tcaxa Column Address Latch Inactive to Data Invalid for Addresses Ag and A 1 1 ns
tcrp Column Address Latch Setup Time to Row Enable 3 5 ns
towL /WE Low to /CAL Inactive 3 5 ns
tH Data Input Hold Time 0 0 ns
tos Data Input Setup Time 3 5 ns
tmH Mask Hold Time From Row Enable (Write-Per-Bit) 0 1 ns
s Mask Setup Time to Row Enable (Write-Per-Bit) 3 5 ns
tGQVm Output Enable Access Time 5 5 ns
tGQX(2'3) Output Enable to Output Drive Time 0 5 0 5 ns
tGQZ(4'5) Output Turn-Off Delay From Output Disabled (/GT) 0 5 0 5 ns
tvH /F and W/R Made Select Hold Time 0 0 ns
tvsu /F and W/R Mode Select Setup Time 3 5 ns
INRH /CAL, /G, and /WE Hold Time For /RE-Only Refresh 0 0 ns
tNRS /CAL, /G, and /WE Setup Time For /RE-Only Refresh 3 5 ns
tpc Column Address Latch Cycle Time 10 12 ns
tRAcm Row Enable Access Time, On a Cache Miss 25 30 ns
tRaC1 M Row Enable Access Time, On a Cache Hit (Limit Becomes tac) 13 16 ns
tRAcz(1'6) Row Enable Access Time for a Cache Write Hit 25 30 ns
tRAH Row Address Hold Time 0 1 ns




Switching Characteristics
Vee = 5V £ 5%, Ta= 010 709C, CL = 50 pf

-10 -12
Symbol Description - - Units
Min Max Min Max
tRe Row Enable Active Time 25 |100000| 30 [100000 ns
tRET Row Enable Active Time, Cache Hit (Row=LRR) Read Cycle 8 8 ns
tREF Refresh Period 64 64 ms
tRex Output Enable Don't Care From Row Enable (Write, Cache Miss), O/P Hi Z 9 9 ns
trax1 Row Enable High to Output Turn-On After Write Miss 10 12 ns
t(Rp Row Precharge Time 15 20 ns
tRp1 Row Precharge Time, Cache Hit (Row=LRR) Read Cycle 8 8 ns
trp2 Row Precharge Time, Self-Refresh Mode 100 100 ns
tRRH Read Hold Time From Row Enable (Write Only) 0 0 ns
tRsy Last Write Address Latch to End of Write 10 12 ns
tst Row Enable to Column Address Latch Low For Second Write 30 35 ns
tRwL Last Write Enable to End of Write 10 12 ns
tse Column Address Cycle Time 10 12 ns
tsHR Select Hold From Row Enable 0 0 ns
tgqv Chip Select Access Time 10 12 ns
tgax Output Turn-On From Select Low 0 10 0 12 ns
gz Output Turn-Off From Chip Select 0 8 0 8 ns
tsgr Select Setup Time to Row Enable 3 5 ns
tr Transition Time (Rise and Fall) 1 10 1 10 ns
twe Write Enable Cycle Time 10 12 ns
tweH Column Address Latch Low to Write Enable Inactive Time 3 5 ns
tWHRU) Write Enable Hold After /RE 0 0 ns
twi Write Enable Inactive Time 3 5 ns
twp Write Enable Active Time 3 5 ns
twav Data Valid From Write Enable High 10 12 ns
tywaox Data Output Turn-On From Write Enable High 0 10 0 12 ns
twaz Data Turn-Off From Write Enable Low 0 10 0 12 ns
tywrp Write Enable Setup Time to Row Enable 3 5 ns
YWRR Write to Read Recovery (Cache Miss) 10 16 ns

(1) Vgpy Timing Reference Point at 1.5V

(2) Parameter Defines Time When Output is Enabled (Sourcing or Sinking Current) and is Not Referenced to Vy or Viyp

(3) Minimum Specification is Referenced from Vj; and Maximum Specification is Referenced from Vy; on Input Control Signal
(4) Parameter Defines Time When Output Achieves Open-Circuit Condition and is Not Referenced to Viy; or Vi

(5) Minimum Specification is Referenced from Vy; and Maximum Specification is Referenced from Vy; on Input Control Signal
(6) Access Parameter Applies When /CAL Has Not Been Asserted Prior to tp ¢,

(7) For Write-per-Bit Devices, typp is Limited by Data Input Setup Time, tg




10ns EDRAM (DM2200/2202/2212) 10ns EDRAM SIMM Operating Current (ma)
Maximum 1/0 Capacitance (pf)

Description Max Pins Symbol |  Operating Current DM2200 | pmM2202 | DM2212
Input Capacitance 6 Ao10 lccr | Random Read 180 180 180
Input Capacitance 7 IRE, /CAL, W/R, /WE, /F, /S lgc, | Fast Page Mode Read 90 90 90
Input Capacitance 3 /G lccz | Static Column Read 80 80 80
1/0 Capacitance 6 | DQgy3 lcc4 | Random Write 160 160 160
Input Capacitance 6 D lccs | Fast Page Mode Write 160 160 160
Output Capacitance 6 Q lcce | Standby 1 1 1

lcc7 | Low Power, Self Refresh 0.2 0.2 0.2
lcct | Average Typical 30 30 30
Operating Current

10ns EDRAM SIMM Maximum 1/0 Capacitance (pf)

Description DM1M32 DM1M36 DM2M32 DM2M36 DM4M32 Pins
Input Capacitance 66 73 130 136 29 Ao
Input Capacitance 90 96 180 192 39 Ao, WIR, WIE, /F
Input Capacitance 90 96 97 100 39 ISq0 1S,
Input Capacitance 45 45 12 12 39 /RE
Input Capacitance 46 56 78 94 39 IRE,
Input Capacitance N/A N/A 92 92 N/A IRE 4
Input Capacitance 26 28 76 76 19 /G

Input Capacitance 27 27 62 62 19 ICAL 5
Input Capacitance 16 34 ICAL p
/0 Capacitance 8 8 16 16 18 DQ 5.

10ns EDRAM SIMM Operating Current (ma)

Symbol |  Operating Current DMI1M32 DVITM36S DM2M 32 DM2M 36 DmV4m32
leeq Random Read 1440 1620 1448 1629 6160
lcco Fast Page Mode Read 720 810 728 819 3280
lees Static Column Read 640 720 648 729 2960
lcca | Random Write 1280 1440 1288 1449 5520
lccs | Fast Page Mode Write 1280 1440 1288 1449 5520
lcce | Standby 8 9 16 18 36
lcey Low Power, Self Refresh 1.6 1.8 3.2 3.6 10.4
lcct | Average Typical 240 270 248 279 1160

Operating Current

The information contained herein is subject to change without notice. Enhanced Memory Systems Inc. assumes no responsibility for the use of any circuitry other than circuitry embodied in an
Enhanced product, nor does it convey or imply any license under patent or other rights.
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