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INTRODUCTION

The NM29N16 is a 2Mbyte NAND Flash EEPROM memory

that operates from a single 5V supply. This device does not

have the parallel data, address, and control bus interfaces

traditionally found on memory devices. The NM29N16 uses

a byte wide serial interface with internal address, data, and

control registers. The serial interface dramatically reduces

the number of pins required to interface to the NM29N16.

While the interface is nontraditional, it can easily be inter-

faced to standard microcontrollers. This application note de-

scribes how the NM29N16 can be interfaced to the Motoro-

la 68HC11 microcontroller.

68HC11 INTERFACE

The NM29N16 can be interfaced to a microcontroller using

the data bus, control bus, and a few I/O port bits. Figure 1
shows the NM29N16 interfaced to a minimal 68HC11 sys-

tem. The 68HC11 is configured in the expanded multiplexed

mode which allows access to external memory devices.

Most microcontrollers offer a mode that allows access to

external memory and the NM29N16 should fit easily into all

of these environments.

The I/Os of the NM29N16 were connected directly to the

68HC11 data bus. The NM29N16 occupies addresses

C000H to DFFFH in the 68HC11 memory map due to the

use of a three to eight (74HCT138) address decoder. While

8Kbytes of memory is taken in this design, the NM29N16

only requires a single address (C000H) out of that block.

Due to timing constraints, the RE (Read Enable) and WE

(Write Enable) signals must be ORed with the C000H ad-

dress decode signal. CE (Chip Enable), CLE (Command

Latch Enable), and ALE (Address Latch Enable) are con-

trolled directly from three 68HC11 I/O port bits. The R/B

(Ready/Busy) status output of the NM29N16 is polled by

one I/O port bit.

A MAX707 mP supervisory chip is used to drive the RESET

input of the 68HC11. The MAX707 forces its RESET output

low until VCC reaches 4.75V. Once VCC exceeds 4.75V the

RESET output remains low for an additional 200 ms before

going high. This RESET output is also used to drive the WP

(Write Protect) input of the NM29N16 to insure against inad-

vertent writes when VCC is below 4.75V.

68HC11 TO NM29N16 COMMUNICATION

Information is transferred back and forth with a series of

read and write operations that access the NM29N16 data,

address and control registers. Loading the address register

is accomplished by bringing CE low, ALE high and then

loading data through the data bus with write operations to

address C000H. Control register access is performed in a

similar manner except that CLE is brought high instead of

ALE. Data register access is performed when both ALE and

CLE are low.

The EEPROM array in the NM29N16 is not directly accessi-

ble from the controller. An intermediate data register is used

to transfer a page (264 bytes) of information back and forth

between the EEPROM memory and the external controller.

There are three basic forms of data transfers; erase opera-

tions that operate on a 16 page block, program operations

that alter the contents of a single page, and read opera-

tions. During these three operations the R/B output goes

low until the transfer or erase has completed.

A read operation is performed with a four step sequence.

The command register is first loaded with the read instruc-

tion. The address register is then loaded with the page and

byte address to access. At this point an internal recall oper-

ation is performed to transfer the contents of an EEPROM

page to the 264 byte data register. After the recall has com-

pleted the accessed data is finally accessible by reading the

contents of the data register. This is accomplished by puls-

ing RE low to read out sequential bytes.

Erase and program operations are performed similarly by

accessing the data, control, and address registers. The sim-

ple access to these registers allow software routines that

are as simple as that required to interface with a traditional

parallel memory device.

SOFTWARE DRIVERS FOR A 68HC11 TO NM29N16

INTERFACE

A software listing is provided to demonstrate several fea-

tures of the NM29N16. Different subroutines were devel-

oped that perform the basic read and write functions. These

routines can be used with only minor modifications to inter-

face the NM29N16 to any microcontroller.
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SUMMARY

The NM29N16 provides an extremely flexible interface for

many systems. By not utilizing address lines, the device

gives designers the ability to incorporate multiple mega-

bytes of memory without the use of an expensive processor

or system bus. The application described here is only one

example of this. With this architecture, the NM29N16 should

enable new types of portable systems to be developed.
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