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Interfacing various bit-size DRAMSs to the H8/300H

The H8/300H microcontroller family facilitatethe task of interfacing variougpes of memory devicesithin its linearly|
addressed memormyap. In particular, dynamic randogecess memoriesan beeasily connected givetme addition of
Refresh Controller module inthe H8/300Hchip which provides properly timed control signals (RAS, CAS, WB) as
to insure smootlaccesandrefreshecycles. Inaddition, externatievice decoding logic is kept to a barmimum since th
microcontroller provides chip select signals for each memory block area. The H8/3003 Hardware Manual, Apytits
AE-0043, and technote TN-0131 discuss in dethbw x16DRAMs can be interfaced to th48/3003 as well as th

microcontroller.

DRAMs of x1, x4 and x&it-size can also beirectly (or with aminimum amount of gluéogic) attached to thel8/300H
family. Figure lbelow shows bit-by-bit howhe Refresh Control RegistdRFSHCR)must be programmed for thd
particular interfaces. The CAS/WE bit can be programmed eithgsince nobyte control is required. If this bit iset,
then theCAS signal will be providethrough bottHWR and LWR pins, and the WE signalill be provided via the RI
line. If the CAS/WE bit is cleared, tl@AS signal will be available at the Rin, and the WE signal can béred from
either theHWR orthe LWR pins of theH8/300H. The M9/M8 bit must be set toftr DRAM deviceghat use 9-bit 0
higher column address mode; most x1, x4, and x8 available DRAMs use this mode.

necessaryiming considerations. This technote will illustrdtew other DRAM parts can bégroperly connected to tle
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Figure 1. Refresh Control Register Settings.

Figures 2-8 show the following examples of generic x4 and x8 bit-size DRAM connections via either 8-bit or 16-bif
along with its corresponding memory map for the 16MByte expanded modes:

Example 1 (fig. 2-3):

columns addressing mode, lines A0 - A9 will provile row addressand lines Al - Aill output the column addreq

signals are multiplexed inside the microcontroller.
occupies 512KBytes between H'600000 and H'67FFFF.

Example 2 (fig. 3-4):

areprovided as described the examplabove. Sincé¢he DRAM uses a 9 rows x 9 columasldressing mode, lines Al

performed (seexplanation in AE-0043).
previous example.

The addressaBRAM memory occupieshe same boundaries as in

A Hitachi HM514800 512K x 8 is interfaced tioe H8/300H via an 8-bitlata bus. Since tH8RAM uses a 10 rows x|9
S.
A0 is connected tpin A9 of theDRAM sinceits state remains unchanged durbah rowandcolumn addressing. The

CAS signal is obtained from th#WR line of the microcontrollerand the WE signal igrovided at the Rpin (assuming
the CAS/WE bit olRFSHCR isset). TheRAS pin of theH8/300H is connected tthe CASpin of theDRAM since thesg

Four Hitachi HM514256 256K x 4&reconnected to thel8/300H via a 16-bidata bus. Th&®AS, CAS,and WE signalp

A9 will provide both rowand column address. The AO line from th8/300H isnot connected sincgord accesses afe
the

data bus

Gitleis hardware configuration, treddressable DRAM memofry

HITACHI

Hitachi America, Ltd. « San Francisco Center « 2000 Sierra Point Parkway * Brisbane, CA 94005-1819 « (415) 589-8300



Example 3 (fig. 5-6):

Two Hitachi HM514800 512K x 8'are interfaced to the8/300H via a 16-bitlata bus. Th&AS, CAS,and WE signal
areprovided as described the previous examplesThe DRAMs use a 10 row x 9 colunmaddressing mode. Ormevice]
will store the uppembytes,and the othewill contain thelower bytes. AO isnot connected sinogord accesses 4
performed. Therefore, the row address will be provided through lines Alan@Q19, while the column address via lin
Al - A9. The memory is mapped identically to the previous examples.

Example 4 (fig. 7-8):

Two Hitachi HM514800 512K x 8'are connected to th&l8/300H via an 8-bidata bus. The CA&nd WE signals a

provided as described the previous examples. Sintiee firstDRAM will contain the512KBytes between H'600000 gnd

H'67FFFF,and the secondevice will contain the remaining12KBytes between H'6800G4hd H'6FFFFF, additiona
decoding logic is necessary. The first device must be enabled forlgithransfers (if A19 = GndCS3 goes low), or fq
refresh cycles (if A19=0 and both CS3 &RESH go low). The seconddRAM must be enabled fdyytetransfers or refres
cycles if A19=1. The address lines are connected as described in example 1.
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Fig. 6. DRAM Connection

H'600000

H'67FFFF

H'7FFFFF

Fig. 7. Memory mapping.
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Fig. 8. DRAM Connection.
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Fig. 9. Memory mapping.
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