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ENESANS

H8S

SDRAM
1.
SDRAM HS8S SDRAM
2.
1
1
No.
1 H8S/2377CPU ( CPU: H8S/2377R) :DC 3.3V
: HSB8S2377F ( ) : 19.6608MHz
MCU 14
2 SYNCRONOUS DRAM :DC 3.3V
: MT48LC4M16A2 (Micron ) : IMword x 16bit x 4bank
: 64ms/4096cycle
3 Version 4.03.00.001
High-performance Embedded Workshop (HEW)
4 Version 6.2.0.0
H8S, H8/300 C/C++ Compiler
5

E10A-USB
: HSO005KCUO02H
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1Mword x 16bit x 4bank

H8S/2377R SDRAM
220 MT48LCAM16A2
AN P>
Vee — Vec
CS5 p| CLK
OE p| CKE
P10 p CS_
CS2 RAS
cs3 » Cas
CS4 » WE
UCAS » DQMH
LCAS »| DQML
A[23] » BAT Vs
A[21] » BAO
A[12] > A1 777
A[11] » A10
A[10] > A9
A[9] » A8
A[8] p A7
A[7] > A6
K+ Z HighlZ A[6] » A5
BETHILIZEY, | Al5] » A4
CS5ifiF & U | A4 » A3
SDRAMAY Bv 955 | A3 >l A2
HAShzxzd, A2 » A1
’ A1] » A0
oot D[15:0] |«g P DQ[15:0]
| 7 RULRZERM: T1)F72~5
high 0x400000 ~ OxBFFFFF

1 H8S/2377R  SDRAM
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H8S
RENESANS SDRAM
3.
SDRAM H8S SDRAM 0x400000
0x12345678 RAM read_data
2
RAM
read_data unsigned long SDRAM
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4.
4.1 SDRAM
SDRAM High/Low
HS8S High/Low
CS | RAS | CAS | WE | DQM ADDR DQ
COMMAND INHIBIT DESL H X X X X X X
NO OPERATION NOP L H H H H X X
ACTIVE ACTV L L H H X Bank/Row X
(Select Bank & activate row)
READ READ L H L H L Bank/column | X
(Select Bank & column, and read)
WRITE WRITE | L H L L L Bank/column | X
(Select Bank & column, and write)
PRECHARGE SELECT BANK PRE L L H L X bank, A10=L | X
PRECHARGE ALL BANK PAL L L H L X Al10=H X
AUTO/SELF REFRESH REF L L L H X X X
LOAD MODE REGISTER MRS L L L L X X
4.2
4.2.1
SDRAM SDRAM
(1) COMMAND INHIBIT (DESL)
SDRAM COMMAND INHIBIT (DESL) Min 100us
P1DDR 7:0 — 0x01 CSs High SDRAM
P1DR 0 P10DR 1 COMMAND INHIBIT (DESL)
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(2) SDRAM
SDRAM CS Low SDRAM Min 100ps NO
OPERATION (NOP)

DRAMCR 10:8 | RMT [2:0] 4 SDRAM 422 (1)
2 5:SDRAM
DRAMCR 2:0 | MXC[2:0] 4 422 (2)
( )
8bit
PADDR 7:0 — OXAO 4.2.2 (3)
PBDDR 7:0 — Ox1F | A[23][21] [12:1]
PCDDR 7:0 — OXFE
ABWCR 2 ABW2 0 (16bit) 4.2.2 (4)
PFCRO 3 CS3E 1 RAS, CAS
PFCRO 2 CS2E 1 PG3 CAS
PG2 RAS
PFCRO 4 CS4E 1 WE
PHO WE
PFCR2 1 OES 1 CKE
DRAMCR 15 OEE 1 PH3 CKE
DRACCR 11 SDWCD 0 CAS 3 4.2.2 (5)
WTCRH 10:8 | W2[2:0] 2
DRACCR 9:8 | RCD[1:0] 0

ACTV-READ/WRITE

DRACCR 13:12 | TPC[1:0] 0
PAL-ACTV 1
DRAMCR 7 BE 1 4.2.2 (6)
REFCR 13:12 | RCW [1:0] 0 4.2.2 (5)
REFCR 5:4 | RLW[1:0] 0 PAL-REF
1
REF-ACTV
3
P1DR 0 P10DR 0 cS Low SDRAM

NO OPERATION (NOP)
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H8S
ENESAS SDRAM
3) &
&
(REF) 8 SDRAM
SDRAM
RTCNT 7:0 — 0x00 4.2.2 (7)
RTCOR 7:0 — 4 ¢ (19.6608 MHz) / 2 x 5 =510ns
REFCR 7 RFSHE 1
REFCR 10:8 | RTCK[2:0] 1 02 REF
REFCR 7 RFSHE 0
REFCR 10:8 | RTCK[2:0] 0
(4) SDRAM
SDRAM HS8S
DRAMCR RMTS2 RMTSO0 H'S SDRAM
X 8 SDRAM H'400000 + X 16
SDRAM H'400000 + 2X X SDRAM
SDRAM MRS
HS8S SDRAM /
/ 1
1 0x230
11:10 Reserved 00
9 WB Write Burst Mode 1
M9 | Write Burst Mode
0 | Programmed Burst Length
1 | Single Location Access
8.7 Op Mode Operating Mode 00
M8 | M7 | M6-0 Operating Mode
0 0 | Defined | Standard Operation
— | — All other states reserved
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H8S
SDRAM

1 0x230
6:4 CAS CAS Latency 011
Latency M6 | M5 | M4 | CAS Latency
0 0 0 | Reserved
0 0 1 | Reserved
0 1 0 |2
0 1 1 |3
1 0 0 | Reserved
1 0 1 | Reserved
1 1 0 | Reserved
1 1 1 | Reserved
3 BT Burst Type 0
M3 | Burst Type
0 | Sequential
1 | Interleaved
2:0 Burst Burst Length 000
Length Burst Length
M2 M1 MO M3 =0 M3=1
0 0 0 1 1
0 0 1 2 2
0 1 0 4 4
0 1 1 8 8
1 0 0 Reserved Reserved
1 0 1 Reserved Reserved
1 1 0 Reserved Reserved
1 1 1 Full Page Reserved
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H8S
LENESANS SDRAM
(%)
( ) SDRAM
RTCNT 7:0 — 0x00 4.2.2 (7)
RTCOR 7:0 — 152 64ms/4096¢ycle
REFCR 7 RFSHE 1
REFCR 10:8 RTCK [2:0] 1 /2 REF
(6) SDRAM
SDRAM
DRAMCR 10:8 RMT [2:0] 4 SDRAM 4.2.2 (1)
2 5:SDRAM
SDRAM  read/write
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H8S
SDRAM

4.2.2
4.2.1

(1) SDRAM
H8S
SDRAM 25
(1Mword x 16bit x 4bank)

@
SDRAM
SDRAM
SDRAM

)

Q)
bit
Q)

SDRAM  AC
SDRAM  READ/WRITE

2MB 8

8MB SDRAM

0x400000 OxBFFFFF

8bit 8bit

/0 DDR

SDRAM (16bit) 16bit

1bit Q.

REF ( )

RJJO6B0583-0200/Rev.2.00
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1RENESANS

H8S
SDRAM

SDRAM¢

7 KLRNR WS LT Pb7X av7 F‘l/xD(

Precharge-sel :y

( RAS

CAS

WE
CKE

1 — R <

DQMU, DQML

\. T—432/1\X

54 ML
CKE

DQMU, DQML

]

WE

P HighL AL

tRP

tCASL

IA
0

_ 1 tRCD

aa !

PALL ACTV | READ . . NOP

L HighL AL |

S : : —
Do I ' - ) —
« :tRP > < tRCD I: ! ! !

PALL NOP

'
P> >

ACTV WRIT NOP

2 SDRAM 1)

RJJ06B0583-0200/Rev.2.00
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RENESAS ‘sbRaM

3 SDRAM (1)

SDRAM

) — 19.6608MHz 50.86ns

{CASL | CAS latency0 20r3 3 WCR (W2)

tRCD ACTV-READ/WRITE Min 20ns ¢ = 50.86ns DRACCR (RCD)

tRP PAL-ACTV Min 20ns ¢ = 50.86ns DRACCR (TPC)

: TRp : TRr : TRc1 : TRc2 :

4
A
R 4
A
4
A
v

SDRAM¢

7 FLR/IRR

Precharge-sel Y i \

we | |
CKE — — —— : :
! b High L~ L ! ! .

PALLT . REF NOP TUACTV

tRP tRFC

2 SDRAM )

3 SDRAM @)

SDRAM

tRP PAL-REF Min 20ns ¢ =50.86ns REFCR (RCW)

tRFC REF-ACTV Min 66ns 3¢ =152.58ns REFCR (RLW)

SDRAM
SDRAM
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(6)
ACTV (READ WRITE
) SDRAM
(7
SDRAM
lbyte
15.563ps
SDRAM
64ms/4096¢cycle = 15.625us
19.6608MHz = 50.86pus
$2 15.625us/(50.86ns x 2) = 153
50.86ns x 2 x 153 = 15.563us
15.563us < 15.625us RTCOR 152 (153 -1)
4.3 SDRAM
SDRAM
SDRAM 0x400000 OxBFFFFF 2byte
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H8S

SDRAM
5.
51
High-performance Embedded Workshop (HEW)
H8S 2377 2.hws HEW / HEW
4
No.

1 resetprg.c 0

2 intprg.c

3 dbsct.c resetprg.c _INITSCT

H8S, H8/300 CIC++
9,10

4 H8S_2377_2.c

5 iodefine.h

6 stacksct.h
5.2

Hew - Standard Toolchain ~ Link/Librarq Category : section

PResetPRG 0x000400
PIntPRG
P 0x000800
C$DSEC
C$BSEC
D
B OxFF6000
R
S OxFFBDFO
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e

( St )

|
Y AHELE
set_imask_ccr (1)

I
U a oML
- RWHET— 4 f85E (BHEE) O#EE
- ROM_E DML 7— 4% fEk (DFEE) &

RAM (R#ELEL) ~3 E—

INITSCT ()

|

REL DR 3 YIHRELE (SDRAMEXE)

RERRE, 41 HREREEZSROC &

|
B Y 5AAEF A
set_imask_ccr (0)

SDRAM 0x400000 « 0x12345678 SDRAM write
|
read_data = SDRAM 0x4000000) A& SDRAM read
>
loop
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No.
1 H8S/2378 H8S/2378R Web
2 SDRAM MT48LC4M16A2 MICRON Web
3 SDRAM ELPIDA Web
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H8S
SDRAM
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