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Application note

How to migrate from 70 nm to 48 nm technology
in 1-Gbit single level cell, large page, NAND flash memories

Introduction
The purpose of this application note is to give guidelines to migrate from the 70 nm to the 
48 nm technology in 1-Gbit single level cell (SLC), large page, NAND flash memory devices.

Section 1 and Section 2 highlight the differences in commands and timings between 1-Gbit, 
70 nm and 1-Gbit 48 nm technology single level cell (SLC) NAND flash memories.

Section 3 explains how the differences between the two kinds of devices have an impact (in 
terms of hardware and software) on customer systems which include 1-Gbit SLC large page 
NAND flash memories.
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1 Commands

Table 1 shows a command set comparison between 1-Gbit SLC NAND flash memories in 
70 nm technology and 48 nm technology.
         

Table 1. Command set

Command
48 nm technology
(NAND01G-B2C)

70 nm technology
(NAND01G-B2B)

Read 00h 30h 00h 30h

Random Data Output 05h E0h 05h E0h

Cache Read 00h 31h 00h 31h

Exit Cache Read 3Fh 34h

Page Program 80h 10h 80h 10h

Random Data Input 85h 85h

Copy Back Program 00h 35h 85h 10h 00h 35h 85h 10h

Cache Program Not supported 80h 15h

Block Erase 60h D0h 60h D0h

Reset FFh FFh

Read Electronic Signature 90h 90h

Read Status Register 70h 70h

Read ONFI Parameter Page ECh Not supported
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2 Timings

Table 2 shows a comparison of AC characteristics between devices in 70 nm and devices in 
48 nm technology.

         

Table 2. AC characteristics

Symbol Alt. symbol

48 nm technology
(NAND01G-B2C)

70 nm technology
(NAND01G-B2B) Unit

1.8 V 3.0 V 1.8 V 3.0 V

tALLWH
tALS Min 25 12 25 15 ns

tALHWH

tCLHWH
tCLS Min 25 12 25 15 ns

tCLLWH

tDVWH tDS Min 20 12 20 15 ns

tELWH tCS Min 35 20 35 20 ns

tWHALH
tALH Min 10 5 10 5 ns

tWHALL

tWHCLH
tCLH Min 10 5 10 5 ns

tWHCLL

tWHDX tDH Min 10 5 10 5 ns

tWHEH tCH Min 10 5 10 5 ns

tWHWL tWH Min 15 10 15 10 ns

tWLWH tWP Min 25 12 25 15 ns

tWLWL tWC Min 45 25 45 30 ns

tALLRL1
tAR Min 10 10 10 10 ns

tALLRL2

tBHRL tRR Min 20 20 20 20 ns

tBLBHx

Typ 3 3 – –
µs

Max 25 25 – –

tBLBH1 Max 25 25 25 25 µs

tBLBH2 tPROG Max 700 700 700 700 µs

tBLBH3 tBERS Max 3 3 3 3 ms

tBLBH4 tRST

Ready/Read

Max

5 5 5 5

µsProgram 10 10 10 10

Erase 500 500 500 500

tBLBH5 tCBSY

Typ – – 3 3
µs

Max – – 700 700
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tCLLRL tCLR Min 10 10 10 10 ns

tDZRL tIR Min 0 0 0 0 ns

tEHQZ tCHZ Min 30 30 30 30 ns

tRHQZ tRHZ Max 100 100 30 30 ns

tWHWH tADL Min 100 70 100 100 ns

tVHWH
tWW Min 100 100 100 100 ns

tVLWH

tELQV tCEA Max 45 25 45 25 ns

tRHRL tREH Min 15 10 15 10 ns

tEHQX
tOH Min 15 15 10 10 ns

tRHQX

tRLQX tRLOH – 5 – – ns

tRLRH tRP Min 25 12 25 15 ns

tRLRL tRC Min 45 25 50 30 ns

tRLQV tREA Max 30 20 30 20 ns

tWHBH tR Max 25 25 25 25 µs

tWHBL tWB Max 100 100 100 100 ns

tWHRL tWHR Min 60 60 60 60 ns

tEHALX
tCSD Min 10 10 – – ns

tEHCLX

tRHWL tRHW Min 100 100 – – ns

Table 2. AC characteristics (continued)

Symbol Alt. symbol

48 nm technology
(NAND01G-B2C)

70 nm technology
(NAND01G-B2B) Unit

1.8 V 3.0 V 1.8 V 3.0 V
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3 Impact on software/hardware

3.1 Cache program
The cache program operation is not supported in 1-Gbit SLC large page NAND devices in 
48 nm technology. Customers have to use the standard page program operation.

For performance comparison between 1-Gbit devices in 70 nm and 48 nm technology, 
please refer to the Section 3.5.

3.2 Cache read
1-Gbit devices in 48 nm technology implement a new cache read sequence, compliant with 
ONFI 1.0 specification.

Figure 1 and Figure 2 show the cache read sequence supported by 1-Gbit SLC large page 
NAND devices in 70 nm and 48 nm technology, respectively.

Figure 1. Cache read operation in 70 nm technology, 1-Gbit devices
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Figure 2. Cache read operation in 48 nm technology, 1-Gbit devices

3.3 Page program
In 1-Gbit SLC large page devices in 48 nm technology the pages within a given block must 
be programmed sequentially.

3.4 Pin-to-pin compatibility
1-Gbit SLC large page NAND flash memories in 48 nm technology are pin-to-pin compatible 
with 70 nm 1-Gbit devices. This means that customers do not need any hardware upgrade if 
the 70 nm and 48 nm devices are both available in the same package.

3.5 Performance comparison
Figure 3, Figure 4, and Figure 5 show a performance comparison between the 1-Gbit device 
in 70 nm technology (NAND01G-B2B) and the 1-Gbit device in 48 nm technology 
(NAND01G-B2C), without considering host overhead.

As shown, read performance can be improved using new timings while the lack of cache 
program is partially recovered by the timings improvement, which characterizes the 1-Gbit 
device in 48 nm technology.
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Figure 3. Read performance evolution - 3 V, x8 devices

Figure 4. Program performance evolution - 3 V, x8 devices

Figure 5. Erase performance evolution - 3 V, x8 devices
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4 Conclusions

1-Gbit SLC large page NAND devices in 70 nm and 48 nm technology are pin-to-pin 
compatible, when delivered in the same packages.

All the features of the 70 nm 1-Gbit SLC large page NAND flash memories are kept with the 
new 48 nm devices, except the cache program operation. The lack of the cache program 
operation in 48 nm devices is partially covered by timings improvement. The Exit Cache 
Read command is changed to keep the ONFI compliancy (see Exit Cache Read in Table 1: 
Command set).

Using standard operations, no change is required in the system software and the hardware 
remains the same thanks to pin-to-pin compatibility.

When using cache program and cache read operations, the system software must be 
changed as explained in Section 3.1: Cache program and Section 3.2: Cache read.

5 References

1. 1-Gbit SLC large page devices in 70 nm technology:

– NAND01G-B2B_NAND02G-B2C: 1-Gbit, 2-Gbit, 2112-byte/1056-word page, 
1.8 V/3 V, NAND flash memory.

2. 1-Gbit SLC large page devices in 48 nm technology:

– NAND01G-B2C: 1-Gbit, 2112-byte/1056-word page, 1.8 V/3 V, NAND flash 
memory.
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6 Revision history

         

         

Table 3. Document revision history

Date Revision Changes

24-Jun-2008 1 Initial release.

12-Dec-2008 2 Added Section 3.3: Page program.
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