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Interfacing the H8/325 Series to External Memory

The H8/325 Series of microcontrollers offers a variety of methodsdnagingnemory space, based thre device's ability
to operate in any one of three different mod€ke mode determines hothe memory space is allocated; whether it wil
on-chip ROM and RAM, or if external memory space will be used instead. The arede®stasily understood kaking

a look at the memory maps for each of the three different modes.
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Expand mode without on-chip ROM
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Mode 2

Vector Table

On-chip ROM,
32 Khytes

External Address Space

On-chip RAM*,
1 Khyte

External address space

On-chip register field

External address space

On-chip register field
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H'0030
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Mode 3
Single-chip mode

Vector Table

On-chip ROM,
32 Kbytes

On-chip RAM,
1 Khyte

On-chip register field

On-chip register field

* External memory can be accessed at these addresses when the RAME bit in the system control
register (SY SCR) is cleared to 0.

Figure 1 - H8/325 Address Space Map
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Although these are thmemory maps fothe H8/325theyare quite similar to thmemory maps athe otherevices in th
H8/300 family, with themain difference being memory size. Conghk user's manu&br the specific details. Tdoriefly
summarize the information in Figure Mpde 1 is used ithe prograntode is stored iexternalmemory(externalROM).

program is stored on-chip, with either a m&®BM or a PROM option. Notiat inboth of these moddéhe RAM may be
on-chip or off-chip depending ahe setting of th&@AME bit in the system controtegister. Mode 3hasboth On-chig
ROM and On-chip RAM.

To choose the mode setting, apply the appropriate inputs to the mode pins.

MD1 pin | MDQpin | Mode

0 0 PROM programming mode. Do not use except during programming.
0 1 Mode 1 as shown above.

1 0 Mode 2.

1 1 Mode 3.

where the first instruction will be coming from.
External Interface

In Modes 1 or 2, external interfacing is possible. The following pins are useful for this function.

Pin Input or Output | Explanation

A15t0 A0 | O Address bus, used to address external memory.

D7to DO I/O Data bus for interface with external memory.

Wait I Requests wait cycles during memory access.

RD 0] Read signal: Goes low to indicate the CPU is reading an external address.

WR 0] Write signal: Goes low to indicate CPU is writing an external address.

AS 0] Address strobe: Goes low to indicate valid address on bus.

10S @] I/O Select:Goes lowwhen accessing H'FF00 - H'FFFEan beused as upper B
bits of address bus.

timing parameters must be obeyed. There is also a diagram in the manual that illustrates the proper timing need

wait states by pulling the wait signal low. This is useful for slower memories that require more access time either
reading or writing.

Example in Mode 1:

A simpleway toconfigure memory in Mode 1 is to udee area from H'0000 td'7FFF asexternal ROM,and thespace
from H'8000 to H'FF8F asxternal RAM. How can this belone? First, let's pick acouple of memory devicabat will
work effectively inthis scenario. ThelM62256 is a 32k x 8 biBRAM with suitableaccess times to avoid wait states
you are using othetypes of memory bsure to take a look #lhe access times to see if thage fast enough.) For the RQ
we will usethe HN27C256AG EPROMthip, which is also a 32k x 8 bit memory. Attatie H8/325 datand addres
buses to both memories as showirigure 2, with the exception of# which we will use tachoosethe memory we wary
to access. If Al15 is Gthen theEPROM is enabled. If A15 is Ihen the externaRAM must be enabled. Figurg
illustrates the memory interface wiring needed.

Now that wehave thisbasic system, what variatiorse possible? Other types of RAM may be used, but it féghly
recommend to use 8 bit wide SRAMSs, sitive H8/325amily uses an 8-bidatabusanddoesnot have the refresh sign
required torun aDRAM system. Similarly, 8-bit wide ROM's should also be used. Ultimatéig H8/325 isable tqg
interface with any number of different memorisd other externalevices adong as onemain issue taken care (¢
Externallogic mustobservethe address lines in order to enable the prdpeice athe proper time. In thaboveexample
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In this mode On-chipROM is disabled, sexternalmemory must be used. Mode 20n-chip ROM is enabled, so the

It is important that these pins are set correctly at the very beginning of processor operation, since the mode will d¢termine

Refer to the H8/325 manual for Bus Timing diagrams both for read and write. As with all memory accessing, certdin
bd to insert

or
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the A5 line isused to pick betweethe two memories, but in more complex systems more adtiressmay be needed ps
well as more complex logic to maltee decision.Most memories or othedevices will have dchip select" or "chip
enable", and it is this that must be used to ensure that only one memory is being accessed at any given time.
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Figure 2 - H8/325 and Memory Schematic
Wait States

Look atthe accesgime of thememoryanddecide if it is neccesary ald wait states. This is tlease for slower memories
that requiremore timethan theH8/325 usually gives foeither a read or a write. Each wait state lengthensndraory
accesdiming by one clock cycle, butou should never add more wait statban neccessary because it slows down|the
processor operation. As an example, supplageone wait state is required. The schemsitiow in Figure 3 illustratds
how this might beaccomplished, by initially causing a wait pulse when the Addsasbeline becomes low.The flip flop
will thenbecomehigh, but notbefore await statehasbeeninput to theprocessor. By varyinthis circuit slightly, 2 or 3
wait states could be addedhe logicbhecomes evemore complicated if different memories require different numbgrs of
wait states. In the end there are maogsibleways ofimplementing wait statesnd wewill leave it tothe individua|
designer to find the best solution for his system.
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Figure 3 - Wait State Logic
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