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DRAM Core Features

Trench Process

The one-transistor (1T) DRAM cell structure utilizes the same 
renowned trench process as employed in Toshiba's 
advanced discrete DRAMs. The trench capacitor, which is 
formed beneath the surface of the silicon, requires no 
additional manufacturing steps between the gate and metal. 
This allows for a planar surface topology that enhances 
reliability without compromising logic performance.

High Bandwidth

For wide-buses with discrete DRAMs, the large number of 
pins and packages can be a challenge for both system 
designers and manufacturing, and power dissipation can be 
a problem. Freed from these I/O restrictions, embedded 
DRAM cores provide high memory bandwidth with a 
synchronous interface and a bus width selectable from 64, 
128 and 256 bits.

DRAM Generator

The DRAM Generator automatically constructs fully 
assembled DRAMs from user-supplied high-level 
parameters, enabling accurate sizing of the amount of DRAM 
required in a particular application. The DRAM Generator 
also generates a timing model in Verilog or VHDL format and 
Design Compiler format.

DRAM Generator 32Mbit DRAM Core

DRAM cores are offered for use in system-level integration (SLI) ASICs 
based on the 0.14-micron TC260E embedded array and TC260C cell-based 
ASIC families. ASICs with combined logic and DRAM are implemented in 
TC260E/C embedded DRAM technology; however, designers use the same 
logic libraries as TC260E/C pure logic technology, without degrading any 
performance.

The TC260 offers two types of DRAM cores.

Standard Synchronous DRAM (SD) Cores

The SD cores are specified in densities ranging from 2 Mb to 32Mb 
and are capable of operating at frequencies up to 180 MHz. These 
cores are targeted for applications requiring fast page-mode 
accesses or large memory blocks.

Fast-Access (FA) Cores

The FA cores are intended for smaller memory applications while 
supporting a clock cycle period of only 12 to 15 ns for random accesses. 
These cores are ideal for applications requiring very fast random accesses.

DRAM cores are also offered for use in ASICs based on the 0.25-micron 
TC240 family. Both SD and FA cores are available.

Type
SD FA

Characteristic

Access Time 69 ns 40 ns

Max Clock Frequency 166 MHz 100 MHz

Memory Capacity 2 Mb to 32 Mb 4 Mb to 16 Mb

  Type
SD FA

Characteristic

Access Time 48 ns 12-15 ns

Max Clock Frequency 180 MHz _

Memory Capacity 2 Mb to 32 Mb 2 Mb, 4 Mb, 8 Mb
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SD Core
(166-MHz Clock)

FA Core
(66-MHz Clock)

● Design Compiler is a trademark of Synopsys, Inc.
● Product names or company names may be trademarks or registred trademarks of their respective owners.
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The ever-increasing ASIC complexity and the drive for system-
level integration (SLI) demand the capability to integrate memory 
blocks, IP cores and random logic on a single chip. We see 
embedded DRAM as one of the essential technologies for next-
generation products. With its differentiating memory capabilities, 
Toshiba has a proven track record in ASICs with embedded 
DRAM.
Embedded DRAMs technology integrate traditional DRAM with 
digital logic on the same chip. Such integration offers the 
following features and benefits:

●  Excellent DRAM core granularity and bus width
flexibility

●  High bandwidth due to wide and fast memory buses
●  Low power dissipation due to low-capacitance

on-chip connections
●  Optimal sizing of the DRAM core using a DRAM

generator
● Discrete-type DRAM test strategy and redundancy in
 the DRAM core
The performance and density characteristics of Toshiba’s 
Embedded DRAM hits the sweet spot of today's digital 
communication, networking and graphics applications and is also 
ideal for portable equipment that requires low power dissipation 
with a small silicon footprint.

Dout:
A

Dout:
B

DRAM Cores for the TC240 Family TC240D

DRAM Cores for the TC260 Family TC260Embedded DRAM 
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SLI ASICs with Embedded DRAM for
 High-Performance, 
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advanced discrete DRAMs. The trench capacitor, which is 
formed beneath the surface of the silicon, requires no 
additional manufacturing steps between the gate and metal. 
This allows for a planar surface topology that enhances 
reliability without compromising logic performance.
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For wide-buses with discrete DRAMs, the large number of 
pins and packages can be a challenge for both system 
designers and manufacturing, and power dissipation can be 
a problem. Freed from these I/O restrictions, embedded 
DRAM cores provide high memory bandwidth with a 
synchronous interface and a bus width selectable from 64, 
128 and 256 bits.

DRAM Generator

The DRAM Generator automatically constructs fully 
assembled DRAMs from user-supplied high-level 
parameters, enabling accurate sizing of the amount of DRAM 
required in a particular application. The DRAM Generator 
also generates a timing model in Verilog or VHDL format and 
Design Compiler format.

DRAM Generator 32Mbit DRAM Core

DRAM cores are offered for use in system-level integration (SLI) ASICs 
based on the 0.14-micron TC260E embedded array and TC260C cell-based 
ASIC families. ASICs with combined logic and DRAM are implemented in 
TC260E/C embedded DRAM technology; however, designers use the same 
logic libraries as TC260E/C pure logic technology, without degrading any 
performance.

The TC260 offers two types of DRAM cores.

Standard Synchronous DRAM (SD) Cores

The SD cores are specified in densities ranging from 2 Mb to 32Mb 
and are capable of operating at frequencies up to 180 MHz. These 
cores are targeted for applications requiring fast page-mode 
accesses or large memory blocks.

Fast-Access (FA) Cores

The FA cores are intended for smaller memory applications while 
supporting a clock cycle period of only 12 to 15 ns for random accesses. 
These cores are ideal for applications requiring very fast random accesses.

DRAM cores are also offered for use in ASICs based on the 0.25-micron 
TC240 family. Both SD and FA cores are available.
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blocks, IP cores and random logic on a single chip. We see 
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generation products. With its differentiating memory capabilities, 
Toshiba has a proven track record in ASICs with embedded 
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Embedded DRAMs technology integrate traditional DRAM with 
digital logic on the same chip. Such integration offers the 
following features and benefits:

●  Excellent DRAM core granularity and bus width
flexibility

●  High bandwidth due to wide and fast memory buses
●  Low power dissipation due to low-capacitance

on-chip connections
●  Optimal sizing of the DRAM core using a DRAM

generator
● Discrete-type DRAM test strategy and redundancy in
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The performance and density characteristics of Toshiba’s 
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