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3. 000a
08000000000 DOD0OD0O0O00OO0OoOon
08 0000
oad ooon Ooo00 |0obooooag
000 (Cooooooogoo)yoooo HIFRAM O O
* R
trans_src_addr ooooooo 2000 0ooooooQ
. , HIFRAM O O
hif_addr 000000000 HIFOOOOOo 2000 H'0000 Oooo0oooo
. , HIFRAM O O
t size ooooooooooon 2000 H'300 0ooo0oooo
2.1.4 goooooao
1. SH7641 0000000
( main_7641()
|
CS5ABCR.BSZ = 2; )
[1] [1] <CS5AZERMD /R K TE>

CS5AWCR = 0x00000C01;

PCCR.PC1MD = 3;

(2]

write_ HIFRAM()

(3]

hif_boot()

4]

-

- T—4/ARIGI6E Y k

- 7KLR, CS5A7H— M HRD. WEn7H— +ET
154D T4 FEFEA

- RD. WEnR~¥—th 57 FLAR, CSBARY—FET
1514 )LD A FEEA

=R/ T IORRABIOT A IILDI A FEREA

[2] i%FHRE % CS5AIZER

[3] HIFRAMA DB E &5AH IL—F » OFFUH L

[4

SH7618{EENIL—F ~ DIEUH L

2. SH7e180 0O 0DOO0O

( hif_boot()

HIFIDX = 0x003E;
HIFBCR = 0x0000;

( return;

(1]

[1] HIFIDXL ¥ X 4 THIFBCRO FHI16E w k&8 L.
HIFBCRL S22 MACE v F 202 7T %
(SH7618IZHIFRAMD%EEET KL RIS A FEhf=T—4 %
JEy bR ZELTHERAAHEENT B)
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3. HHIFRAMODOOODOODODO

<5|%>
*trans_src_addr
hif_addr

t_size

CBRETTT FLRADKRA V4
: HFRAMA®D S 4 FEIRT7 FL R
RTINS LYAR

( write_ HIFRAM() )

|
time = t_size/2 + t_size%2 1
|

HIFIDX = 0x0016;
HIFADR = 0x0000; (2]

HIFIDX = 0x0018; [3]
HIFDATA = *trans_src_addr;

trans_src_addr ++; [4]

HIFDATA = *trans_src_addr; [5]
|

trans_src_addr ++; [4]

|
HIFIDX = 0x000A;

HIFMCR = 0x00AO0; [6]
|
HIFIDX = 0x0018; [7]
|
i=2; [8]
No
i <time?
Yes

HIFDATA = *trans_src_addr;
|

trans_src_addr ++; [4]

( return; )

[1] HFRAMADS A kB %557
time : SRk AL

[2] HIFIDXL ¥R 4 CHIFADRL PR A DTFHRI16E w k%
$8E L. HIFADRL 2 X Z [ZTHIFRAMDEEET KL R
(0x0000) #E&7E

[3] HIFIDXL ¥ X4 THIFDATAL S X2 D EAI16E w k%
EE L. HIFDATAL DX Z[31:16]I254 FT—R ZERE

[4] SEERTLT FLRZA VT YAV (+2)

[5] HIFDATAL SR 2[15:0]I25 4 +F—2 £8B%E

[6] HIFIDXL ¥ X4 THIFMCRL X2 D TFHI16Ew + %
&€ L. HIFRAMADEHRES A +E— FIZHRE

(HIFADRL X 2 [FHIFDATAL SR 3 &7 U 2R F 51U

FT—hA2O)ADR)
[7] HIFIDXL ¥ X 4 THIFDATAL 2 X 2 [31:16] %18 E

8] HIFRAMA T — F 7O45 5 L0514 bR TTBET
HIFDATAL SR B ~EHES A b (RED4NA FMESA +
FEHDT=0i = 25 5 )L— TEIR)
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2.1.5 ggoboooon

[ RHE KKK KK Ik Ak h ok kA Kk ok kK Kk ok kK Kk k kA KKk KKKk kKKK ok kA Kk ok kA Kk kR A Kk Rk KKK KK IR Kk kA kh Kk kkk ok kkk kR k Kk h kK Kk [

/1 SH7618 H F boot node application note

/1 A boot programis witten to H FRAM and SH7618 is booted
/1 CPU: SH7641, SH- 3 DSP, Bi g Endi an

I Cl ock: External input = 12. 5M#

11 CPU cl ock = 100MHz

I Ext ernal BUS cl ock = 50MHz

11 Peri pheral clock = 25MHz

11 Witten: '04/4 Rev.2.0

[ RR KK KK K K KK K KK A KK KK KKK A KKK KA A KA KK R A KR F R A KKK A KA A KKK AR K KK IR A KA KKK KA KA KKK A KKK A IR AR A KKK AKX KKK A KKKk hx k[

#i ncl ude "7641. h"

JRE KKK KKk kA Kk k ok kK Kk ok kA KKk ok kK KKk kKA KKk kA KKKk kA KKk ok kA Kk ok ok kA Kk kA ARk kAR K K I AR K I KKK Kk kKK k kA Kk kA kk kA k Kk kK Kk [

/* Protocol declaration of the function */
/**************************************************************************************************************/
R Synmbol  Def i NI ti ON - - - e */
#def i ne BOOT_STRAGE_ADDR 0xA5600000 /1 storing address of a boot program
#def i ne H FRAM START 0x0000 /1 wite address of H FRAM
#defi ne BOOT_P_SI ZE 0x300 /1 boot program size(Byte)
e The val ue when specifying the register of HF
#define SEL_H FMCR_LO 0x000A /1 H FMCR] 15: 0]
#define SEL_H FBCR LO 0x003E /1 H FBCR[ 15: 0]
#define SEL_H FADR LO 0x0016 /1 H FADR[ 15: 0]
#def i ne SEL_H FDATA_UP 0x0018 /1 H FDATA[ 31: 16]
A FUuNCt i on Def i Niti ON - - - - - oo m oo e oo */

voi d mai n(voi d);

void wite_H FRAM unsigned short*,
voi d hi f_boot (voi d);

unsi gned short , unsigned short);

[]--neeenan- The address when accessing the register of HF
Il select of the register of HF
#define H F_REG SEL (*(vol atil e unsigned short*)0xB4001000)
// data wite to the register of HF
#defi ne H F_DATA WR (*(vol atil e unsigned short*)0xB4000000)

/**************************************************************************************************************/
I* Mai n routine */
/**************************************************************************************************************/

voi d nmai n(voi d)

{
e set of bus interface
BSC. CS5ABCR. BI T. BSZ = 2;
BSC. CS5AWCR = 0x00000001;
I set as a CS5A function
PFC. PCCR. BI T. PCINMD = 3; /* bit[2-3]-PCLMD=b' 11 : PC1=>CS5A */
[]--eemeean- boot programis witten to H FRAM
write_ H FRAM (unsi gned short*)BOOT_STRAGE ADDR , HI FRAM START , BOOT_P_SI ZE);
I SH7618 i s booted
hi f _boot (); /* H F boot */
[N e Loop
while(1); /* Loop */
}
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/1 function: write_H FRAM
/1 operation: boot programwiting to H FRAM

/1 argunent: trans_src_addr ; storing address of a boot program

11 hi f _addr ; head address of H FRAM which transmits a boot program
11 t_size ; transmit program size

Il return: non-return

[rA kR k ok ok ok ok k kK k kK k ok Kk k ok Kk kK kK kK Kk Kk Kk kK kR Kk kK h kK k kR kK Kk kR Kk Ak k ok kK Kk Kk h Kk k kK Rk hkkhk ok kK hkkkhkkkkkkkkkkkkkk* [

void wite_H FRAM unsigned short *trans_src_addr , unsigned short hif_addr , unsigned short t_size)

{

vol atil e unsigned short tine , i ;

time = t_size/2 + t_size%; /* calculate tinmes of transm ssion */
H F_REG SEL = SEL_H FADR LG /* select H FADR register */
H F_DATA_WR = hif_addr; /* set of H FRAM address */
H F_REG SEL = SEL_H FDATA UP; /* sel ect H FDATA register[31:16] */
H F_DATA_WR = (*trans_src_addr); /* set to a HI FDATA register[31:16] */
trans_src_addr ++; /* storing address is increnment(+2) */
H F_DATA WR = (*trans_src_addr); /* set to a H FDATA register[15:0] */
trans_src_addr ++; /* storing address is increnment(+2) */
H F_REG SEL = SEL_H FMCR LG /* select H FMCR register[15:0] */
HI F_DATA_WR = 0x00AQ; /* set as continuation wite node */
H F_REG SEL = SEL_H FDATA UP; /* sel ect H FDATA register[31:16] */
for( i=2; i<time ; i++){
H F_DATA WR = (*trans_src_addr); /* wite to H FDATA register(H FRAM */
trans_src_addr ++; /* storing address is increnent(+2) */

}

}

/**************************************************************************************************************/

/1 function: hi f _boot

/1 operation: SH7618 i s booted

/1 argunent: non- ar gunent

/1 return: non-return

/**************************************************************************************************************/
voi d hi f_boot (voi d)
{
H F_REG SEL = SEL_HI FBCR LO, /* select H FBCR register[15:0] */
H F_DATA_ VR = 0x0000; /* clear AC bit of H FBCR register */
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000000
5 WT — 0000010000000 HIFDATAO OO HIFADRO 00 O
OHFRAMOODOODO0O0O00000
4 — 0 |ooooooo
0ooooo
3 RD — 0000010000000 HIFADROO OO0 HIFRAM O 00
00 HIFDATAOODOODOOO00
i — 0 |ooooooo
00000000000000/000000
LOCK =100 AJAD =00 00 SH7641 0 HIFDATA 00000
0 Al/AD 0 00000 HIFADRODOOOOO00 (+4) 0000000
HIFRAMOOOD0O000000000000000000000
00
HIFGSR HFOOOOOO0OO0O000
31
0 — D%D ooooooo
16
? ngBB 0pOo |Dooooooooo
, STATUS? 0 0000000000000000
0000000000
0000000000000000
1 TEND — TEND=1000 SH7618 000 RAMOOOO000000000
ooooo
TEND =000 0 SH76180 00 RAMO OO OO 00000000
HIFRAMO 0000
o LIS B HIFRAMOOO0O000000
HIFS=0000 SH7641 00 HFRAMO OO D00 00000
HIFS=1000 SH7641 00 HFRAMO OO D000 0 00
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Uu4000000b00bo0 sHedra 0D O00OO0oOoooooo

014 SH7641 00000000000

ooooO . a0
goo oooQ
CS5ABCR CsSsA00000O0000OO0OO0On
goooooon
f gzé é CSSA0000000000000000000000000
BSz[1,0]=B100000000000 16000000
CS5AWCR CSsA0000000000D000O0OO0
31
O — D%D goooooo
19
0000000000o00o0oon
18 Wwz2 0000000000000000000000000
ig wwé 0 WW [2-0]=B'0000 00 WRODDOODDOOOOOOODOOO
0000000000000000
15
O — D%D goooooo
13
000oo0O0CSOOOO-RDOWENOOODOOOOOOOO
ﬁ gwé g SW[1,0]=B'0100000000CSO00O0O0O0 RDOWEND
00000 15000000000000
0000000000ooooooO
10 WR3 0000000000000000000000000
9 WR2 O00O00O0O0ODSH76180 HFOOOOOODOODOOOOOOO
8 WR1 - 0000000000000000000
7 WRO O0O0:WR[3-0]=B'1000 (100 0000000000O0O)
O00:WR[3-01=B'0010(2000000000000)
00o0O0O0ooOooon
6 WM 0 00000000000/000000000
wM=000OOOOODOOOOOOOO
S ooQ
O — goooooo
5 0
RDOWENOOOO -O0O0O00O0CSOOOOOOODOOO
é Ewé 2 HWI[1,0]=B01000 RDOWEnOOOO -000O0OCSO0O
000 15000000000000
PCCR 00O cOoooOoooooon
3 PC1MD2 PC1000 201
2 PC1MD1 1 PCIMD[2,1]=B11000 PTC1 00O CS5A00000O
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3. 00ogoog

0150000000000 SH76180 0000000000 O0DO0MM 1e000000DO00O0O0O SH7641
gobooooobooboboboobooobo

015 SH7el800OU0O0O0OODOOODOO

(10000000)

HEN od gogd ggd gogooooog
 count EEEESEEDDDDDDD 4000 _ gg%ﬂﬂﬂﬂ
*Uram_address_pt_byte SEEEEEEEED@DD RAM) 1000 — EIERDAI\DADDD
*Uram_address_pt_long SEEEEBEEED@DD RAM) 4000 — glERDAléIDDD

016 SH7e41 00000000000

ogd gd goono ggd gogooooog
*trans_src_addr EEED(DDDDDDDDDDDDDDDDD) 2000 — EIERDN\DASSDD
hif_addr godoobooooHFOOODOD (2000 H'0000 SIERDN\DASSDD
t size ooooooooooon 2000 H'300 EIERE'IM\DASSDD
anngooonaan - |299% | — |Goonooon
h_addr HIFRAMOODOOOOO 2000 H'0300 glgRDA'\DASSSS
b_addr HFRAMOODOOOOOO 2000 H'0304 SIERDA“DASSSS
t size gogobobooooogan 4000 H'0300 g”;RDA'\DASSSS
b size HIFRAMDOODO0000 >o000 | weo |HFRAMODOODO

gooooooo
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2.2.5 oobooooo
1. HIFIRAMOOODOOOO

( hifram_main() )

HIFGSR = 0; Q] [1] HIFGSRL SR 4 % #1#{t
|
ST_HIFBUFF.d_size_byte = 0; 2] [2] HIFRAMA v & % #181E
|
i=0; 13] [3] HIFRAM/N ' 7 7 £ 481t

»
|

i < HIF_BUFF_SIZE_LONG?

ST_HIFBUFF.BUFF.long_size[i] = 0;

Uram_addr_pt_long = &URAM [4] 4] 70Y 5 LDEGEET FLREEY b
|

HIFGSR.HIFS = 1; [5] [5] HIFGSRL PR A MHIFSE w k#E1I2ty b L
SERT /N A M BHIFRAMANDE A A % 58]

©
Yy

6] [6] #HERT /N4 R SHIFRAMADEE AHH

HIFGSR.HIFS != 0? BTTHETVIA b+

No 7] [7]1 €709 35 LOEENSERT LI EHIE
o TEND=10 & EErERT

jump_uram() [8] [8] BEZETOY S LETIL—F U DOEVUH L
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(1] B9 0— YA XTEET HH
N b A X TEET SN EHIE
CEEYA X=N\y I 7Y ADEEOVST—F
CEREY A XNy T 7HALADEE/NA b
- FEUSDEETS— (ERIL—T)

ST_HIFBUFF.d_size_byte =
HIF BUFF_SIZE_BYTE?

t_count = ST_HIFBUFF.d_size/4; [2] 2] BT 0— YA XTOEREEEEE Y b
|
i=0; [3] [3] HIFRAM/\w 7 7 A > ERAMA
Av Y 7— 44 XThriE

i<t _count?

*Uram_addr_pt_long =
ST_HIFBUFF.BUFF.long_sizeli];

Uram_addr_pt_long ++;

ST_HIFBUFF.d_size byte <
HIF BUFF_SIZE BYTE?

Uram_addr_pt_byte =
(unsigned char*) Uram_addr_pt_long;
|

i=0 [4] [4] HIFRAM/Xw 7 7 H 5 RERAMA
i A bY A XThRi%

»

i < ST_HIFBUFF.d_size.byte?

*Uram_addr_pt_byte =
ST_HIFBUFF.BUFF.byte_sizeli];

|
Uram_addr_pt_byte ++;

RJJO6B0682-0100/Rev.1.00 2005.09 Page 32 of 71




LENESAS

SH7618 0 L U U
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©

ST_HIFBUFF.d_size_byte = 0; | [1]
|
HIFGSR.HIFS = 1; [2]

©

[1] HIFRAMA~ y & 4511

[2] HIFGSRL YR AMHIFSE w k&1l Y b L
SERT 8 R SHIFRAMADE EAH F 55 A

2. 0000000DbO0o0bOn

( jump_uram() )

I
mov.| #URAM_START,R10 | [1]
|
jmp @R10 [2]
|
nop

( END )

(1] &£ L-T05 5 LOETHIET FLRZEEY b+
URAM_START : NBRAM®MDEET KL R

[2] v b LE=7 FLRIZHIE

3. SH7/e41 0000000

( main_7641() )

CS5ABCR.BSZ = 2; 1]
CS5AWCR = 0x00000C01;
I
PCCR.PC1MD = 3; [2]
I
write_HIFRAM() [3]
I
hif_boot() [4]
I
CS5AWCR = 0x00000901; [5]
I
sync_7618() [6]

<CS5AZER D /N RE&E>

- T—HRINRIGI6E Y + o

-7 KLR, CS5A7H— kM BRD. WEN7H—+ET
ASHAILDI A bEHHEA

RD. WENR4S— kM5 7 KLAR, CSBARST—RET
159490 A bEEA

=R SA RNTORRBEIOYA LD A FEEHA

i FH%HE £ CSEAIZERE

[

[2

[3] HIFRAMA & E &5AH IL—F L OFEUH L

[4] SH7618EEIL—F > DFFUH L

[5

CSSAZER —F/ 54 b7V AKO/EAY A &
212 E (SH7618A%EE LEMERRBZHIT TV Lo
FYUBSELGT I EANAREL L 5HT=8)

[6] HIFRAM/Nw 7 7 EEAHIL—F U DFEUH L
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4. SHyel8 U OO ODOO

( hif_boot()

HIFIDX = 0x0002;
HIFGSR = 0x0000;

HIFIDX = 0x003E;
HIFBCR = 0x0000;

( return;

(]

(2]

[1] HIFIDXL ¥ X% THIFGSROTHI16E v F&EE L.
HIFGSRL 24 £##E (H'0000% 51 k)

[2] HIFIDXL ¥ X% THIFBCRO FHI16E v k£35E L.
HIFBCRL X2 DACEw R 202 7T 5%
(SH7618IZHIFRAMD%EEET KL RIS 4 h&ht=T—4 %
Uty bR B ELTHERMAAAERT D)
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5 HHFRAMOOOODOOODOODOOO

<5|%>

*trans_src_addr : Bz 7 FLADRA U4
hif_addr : HFRAMA®D S 4 FRIRT7 FL R
t_size CEEETOYS LA X

<RYIE>

trans_src_addr : BT FL X

( write_ HIFRAM() )

time =t_size/2 + t_size%2 1 [1] HIFRAMA®D S A FEIHEHRTE
[ time : ERxEEI %K
HIFIDX = 0x0016; . . .
HIFADR = hif_addr; [2 [2] HIFIDXL 2 X & THIFADRL X2 DTFE16E Y &
— 8% L. HIFADRL ¥ X Z [CHIFRAM®D
' BEAHMET FLRERY b

HIFIDX = 0x0018; [3] [3] HIFIDXL A4 THIFDATAL X2 D LI16E Y b %
HIFDATA = *trans_src_addr; RE L. HIFDATAL SR Z[31:16]I25 4 b F—8 EBE
|
trans_src_addr ++; [4] [4] &ETT FLREA DI Y AD L (+2)
|
HIFDATA = *trans_src_addr; | [5] [5] HIFDATAL SR 2[15:0]I25 4 kF—4 %%
|
trans_src_addr ++; [4]

|
HIFIDX = 0x000A;

; _ (6] [6] HIFIDXL 2 % THIFMCRL X 8 DTHI16E v b %
HIFMCR = 0x00AO; $#57% L. HIFRAMADERES A FE— RIZH
[ (HIFADRL £ Z % [ZHIFDATAL U2 2 £ 7 2 £ 2 ¢ B 1=
HIFIDX = 0x0018; 7] F=bA2TUAH)
| [7] HIFIDXL ¥ 2 % THIFDATAL D2 4 [31:16] £ 155
i=2; 8] [8] HFRAMA T — k055 LD54 MR T T 2ET
HIFDATAL S XA ~NEfET A b (LBED4/1 bES A+
> FHD=Oi =205 )L— TEIIR)
No
i <time?
Yes

HIFDATA = *trans_src_addr;
|

trans_src_addr ++; [4]

( return (trans_src_addr); )
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6. HHIFRAMODOUOODOODOODOOO

<5|%>
s_addr
h_addr
d_addr

CERERTT FLR

- HFRAMO Ay &7 FL R

: HIFRAM/Nw 7 7 DREET7 FL R
t size :ERETATSLHAR

b_size : HIFRAM/Aw 7 7 DH A X

( sync_7618() )
|

| status = HIFGSR,; | 1]

»
»
>

No [2]
status = 0x0001;

status = HIFGSR; [1]
1
|

HIFIDX = 0x0016;
HIFADR = h_addr;
HIFIDX = 0x0018; Bl
HIFDATA = 0;

[1] HIFGSRL X 4[15:0)% 1) — K
status : HIFGSRMD{E % #& #

[2] HIFGSRL PR A DHIFSE v k<
1Mty fEnd (HIFRAM/NY 77 AD
EEAHNAREICTE D) FTOA k

[3] HIFRAMA v # D Ef16E v FZ0& 54 +

[4] %9505 5 LY AKX (tsize) &
HIFRAM/Nw 7 7 DA X (b_size) #LLE LT
REBEOEEMNE S D EH G
[5]~ : BEDERE
[9]~ : ZREDERE

[5] HIFRAMA Y A D TFHRI16E w MIEE T O 5 L
AR Ny T7ERYAR) Y b

[6] HIFRAM/Sy D 7 A5 957055 L& 54 +
HIFRAME#ZE EAHIIL—F VN THERA L1
EEETTT K L X %s_addriZH8HA

No [4]
t_size > b_size;
| HIFDATA = b_size; | [5] | HIFDATA = t_size; | [9]
I |
| | s_addr = write_ HIFRAM() | | [6] | | s_addr = write_HIFRAM() | | [6]
| |
HIFIDX = 0x0002; 7] HIFIDX = 0x0002; 7]
HIFGSR = 0; HIFGSR = 0;
|
| t_size =t_size - b_size; | [8]
|
[
status = HIFGSR; | N N
| iy [7] HIFGSRL SR A DHIFSE v k%04 1) 7
[8] 5235 TR 5 LY A XDEY #HE
No [10]

status = 0x0001;

| status = HIFGSR; | 1]

I

I
| HIFGSR = 0x0002; |[1 1]

( return; )

[91 HIFRAMA YA DTFHE16E v k<
BEIOYTSLYA ey b

[MO] HIFGSRL P XA A MHIFSE w M1ty kEh b
‘j(HIFRAMil‘60)%?&0)?&%#‘3@7?6) FT
M k

[M1] HIFGSRL 2 X #IZTEND=1, HIFS=0%t v kL
27075 LOEERT ERT
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2.2.6 goooooog
1. SH761 800000 1

JRE KKK KKk kA Kk ok kK KKk kA KKk ok kK Kk kAR KKk kA KKKk kA KKk ok kA Kk k kA Kk kKK k kKK IR K K IR KKK I kA Kk kA Kk kA kkhhkkkk kK Kk [

/1 SH7618 H F boot node application note
/1l A programis transmtted to U nmenory from H FRAM buffer

I CPU: SH7618, SH 2, Bi g Endi an

11 d ock: External input = 25MHz

I CPU cl ock = 100MHz

I Ext ernal BUS cl ock = 50MHz
11 Peri pheral clock = 50VHz
I Witten: '04/4 Rev.2.0

JRE KKK KKk kA Kk k ok kK Kk ok kA KKk ok kK Kk kAR KKk kA KKKk kA KKk h kA Kk ok ok kA Kk kKKK kR K K IR K K IR KKK h KKk kA Kk kA kk kR k Kk kk kK Kk [

[ Synbol
#define HI F_BUFF_SI ZE_BYTE
#define H F_BUFF_SI ZE_LONG

0xCo
(HI F_BUFF_SI ZE_BYTE/ 4)

struct st_hifbuff{
unsi gned | ong d_si ze_byte;
uni on{
unsi gned | ong | ong_si ze[ H F_BUFF_SI ZE_LONG ;
unsi gned char byte_si ze[ H F_BUFF_SI ZE BYTE] ;
} BUFF;

| *
| *

/| *
| *

[ = TR 8T T £ T

IR Definition of HHF Regi Ster -----------mmmmmm -

uni on st _hifgsr{
unsi gned | ong LONG
struct {
unsi gned | ong : 24;
unsi gned | ong : 6;
unsi gned | ong TEND: 1;
unsi gned | ong HI FS: 1;
} BIT;

R FUNCt i on Defi NIt 0N == - - mmmmm e m e m e m e e e e e e e e e e e e e e e e e e e e oo

voi d hi fram nai n(void);

extern void junp_uramvoid);

#pragnma section _H F_BUFF

vol atile struct st_hifbuff ST_H FBUFF;

#pragnma section

#define ST_H FGSR (*(vol atile union st_hifgsr*)0xF84D0004)

#define URAM (*(vol atile unsigned | ong*) OXE55FF000)

unsi gned char* Uram addr_pt_byte;
unsi gned | ong* Uram addr_pt_| ong;

| *

| *

| *
| *

HI FRAM buf f er si ze(Byte) */
H FRAM buf fer size(long word access) */
definition of H FRAM buffer */
H FRAM header (transni ssi on data si ze) */
HI FRAM buf f er (I ong word access) */
H FRAM buf f er (byt e access) */
definition of H FGSR */
Long Access

Bit Access

reserve

no use

TEND

H FS

SH7618 HI FGSR regi ster address */
U nmenory top address, Non Cache area */
pointer of U nenory address(byte access) */

poi nter of Unenory address(| ong word access) */
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JRE KKK KKk kA KKk ok kK KKk kA Kk ok kR Kk kA A KKk kA KKKk kA KKk h kA Kk ok kA Kk kKK k kAR KK I kA K K IR KKKk Ak k kA Kk kA kkkhkkkk kK Kk [

/* Mai n routine

*/

[ RA KKKk kR kK Kk Kk kKK KKk Kk kA Kk Ak ok Kk Kk Rk kA kA Kk kR h kA Kk Ak Ak A KK Ak A KKK R A KA KKK KKK A K KA KA KKK IR KR KK KKK R K KRR I AR KK R Kk ok k[

voi d hiframnmain( void )

{
unsigned long i;
unsi gned | ong t_count; /* tinmes of transmission when |ong word access */
N initialize H FGSR
ST_H FGSR. LONG = 0;
I clear in H FRAM buffer
ST_H FBUFF. d_si ze_byte = 0;
for( i=0; i<HIF_BUFF_SIZE LONG ; i++ )
{
ST_HI FBUFF. BUFF. | ong_si ze[i] = 0;
}
Uram addr _pt _| ong = &URAM /* transm ssion destination address */
ST HFGSR BIT.H FS = 1; /* set HIFS=1(The witing to H FRAM i s possi bl e) */
whi | e(1)
{
whil e(ST_H FGSR. BIT.H FS = 0); /* wait until wite end to H FRAMfromexternal device*/
if( STHFGSR BIT.TEND == 1) /* transm ssion end( TEND=1) */
{
br eak; /* escape from | oop */
}
el se
{
[]---emenn- transnmit to U nenory from H FRAM buf f er
I]-----aa-- transmit by | ong-word size
i f( ST_H FBUFF.d_size byte == H F_BUFF_SI ZE_BYTE )
{
t_count = ST_H FBUFF. d_si ze_byte/ 4; /* tinmes of transm ssion */
for( i=0; i<t_count; i++)
{
*Uram addr _pt _l ong = ST_HI FBUFF. BUFF. | ong_si ze[i];
Uram addr _pt _| ong++;
}
}
[]---aneaan- transmit by byte size
el se if( ST_HI FBUFF.d_size_byte < H F_BUFF_SI ZE BYTE )
{
Uram addr _pt _byte = (unsigned char*) U am addr_pt _| ong;
for( i=0; i<ST_H FBUFF.d_size byte; i++ )
{
(*Uram addr _pt _byte) = ST_H FBUFF. BUFF. byt e_si ze[i];
Uram addr _pt _byt e++;
}
}
el se
{
while(1); /* error */
}
ST_H FBUFF. d_si ze_byte = 0; /* clear the H FRAM header */
ST HFGSR BIT.H FS = 1, /* set HI FS=1(The witing to H FRAMis possible) */
}
}
[]--eemeean- Execution of the transmitted program
jump_uran();
}
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2. SH76180 0000 2

Tk KRk Rk kR k kK kK Kk kKK ok Kk kK kK Kk Kk ok Kk k kK Kk ok Kk kK k kh kK h ok Kk k kK kR kA kK Kk kKK kK kR kK Rk kK hhk ok h kK hkkkkkhkhhk Kk k Kk kkkkk [
’

; function : junp_uram

; operation : Execution of the transmitted program
; CUP : SH7618

; date : 2004.4

SRk kK KKKk kK KKKk kA KKk ok kA KKk kA KKk ok kA KKk kA KKk kA KKKk kA KKk ok kKK k kA Kk kKKK KRR KK I AR K I Ak k kA Kk kA k kR k Kk k kK Kk [
,

. EXPORT _j unp_uram
; MB7618 U nenory address, user program start address
URAM_START: . equ H E55FF000

. SECTI ON H F_P, CODE, ALIG\=4
;~k~k~k***********************************************************************************************************/
_j unmp_uram

nov. | #URAM _START, R10 ; Program St art
jmp @R10
nop

. END
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3. SH7e41 000000

[rE Kk Rk kR k ok k ok ok k kK k ok Kk h ok Kk kK kK kK Kk Kk kK kK hkh ok Kk kK kK kK Kk Rk kA kK h kK Kk Kk kR hk Kk kkhkkhk ok kK hkkkhkkkkhkkkkkkkkkk ok [

// SH7618 HI F boot node application note
/1 SH7618 is booted in H F boot node, and a programis witten to a H FRAM buffer

11 CPU: SH7641, SH 3 DSP, Bi g Endi an
I Cl ock: External input = 12.5M#
11l CPU cl ock = 100MHz

I External BUS cl ock = 50MHz
11 Peripheral clock = 25Mz
I Witten: '04/4 Rev.2.0

[rE kR k ok Rk ok k ok ok k ok Rk kK ok k kK Kk kK k kk kK Kk kK kR Kk k ok kK h kK kK kK Kk kK kA kK h kA kK kh Kk kk Kk Rk kK Kk k ok h kK khkkkkhk Kk kkkkkkkkkk [

#i nclude "7641. h"

[ RA KKKk kR kK Kk Kk kKK KKk Kk kA Kk Kk ok h kA Kk Ak ok Ak Ak kR h kA Kk Ak ARk A Kk Ak A KKK A A KA KK KKK KA KKK KA KR KKK R A KKK R KK KKK Ak kK Rk h kK [

/* Protocol declaration of the function */
/~k*************************************************************************************************************/
A Symbol  Def i Niti 0N - - c s oo */
#def i ne BOOT_STRAGE_ADDR 0xA5600000 /1 storing address of a boot program
#defi ne H FRAM START 0x0000 /1 wite address of H FRAM
#defi ne BOOT_P_SI ZE 0x300 /1 boot program size(Byte)
#def i ne URAM STRAGE_ADDR 0xA5601000 /1 storing address of a uram program
#defi ne URAM P_SI ZE 0x300 /1 uram program si ze(Byte)
#define H F_BUFF_SI ZE 0xCo /1 H FRAM buf f er size(192Byte)
#defi ne H F_HEAD_ADDR 0x0300 /1 H FRAM header address
#def i ne H F_BUFF_ADDR 0x0304 /1 H FRAM buf f er address
[]-----aa-- The val ue when specifying the register of HF
#define SEL_H FMCR_LO 0x000A /1 H FMCR[ 15: 0]
#define SEL_H FBCR _LO 0x003E /1 H FBCR] 15: 0]
#define SEL_H FADR LO 0x0016 /1 H FADR[ 15: 0]
#def i ne SEL_H FDATA_UP 0x0018 /1 H FDATA[ 31: 16]
#define SEL_H FGSR_LO 0x0002 /1 H FGSR] 15: 0]
AR Function Defi niti On-----o- oo m e oo */

void nain_7641(void);

unsi gned short* wite_H FRAM unsi gned short* , unsigned short , unsigned short);
voi d hi f_boot (voi d);

voi d sync_7618(unsi gned short* , unsigned short , unsigned short , unsigned Iong , unsigned short );

/* _____________________________________________________________________________________________________________ *
/
[]---eneaan- The address when accessing the register of HF
Il select of the register of HF
#define H F_REG SEL (*(vol atile unsigned short*)0xB4001000)
/1 data wite to the register of HF
#define H F_DATA WR (*(vol atile unsigned short*)0xB4000000)
/1 data read fromthe H FGSR register
#define H F_GSR_RD (*(vol atil e unsigned short*)0xB4001004)
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JRE KKK KKk kA KKk ok kK KKk kA Kk ok kR Kk kA A KKk kA KKKk kA KKk h kA Kk ok kA Kk kKK k kAR KK I kA K K IR KKKk Ak k kA Kk kA kkkhkkkk kK Kk [

/* Mai n routine */

[ RA KKKk kR kK Kk Kk kKK KKk Kk kA Kk Ak ok Kk Kk Rk kA kA Kk kR h kA Kk Ak Ak A KK Ak A KKK R A KA KKK KKK A K KA KA KKK IR KR KK KKK R K KRR I AR KK R Kk ok k[

voi d mai n_7641(void)

{

e set of bus interface

BSC. CS5ABCR. BI T. BSZ = 2;

BSC. CS5AWCR = 0x00000001;

R set as a CS5A function

PFC. PCCR. BI T. PCINMD = 3; /* bit[2-3]-PCIMD=b' 11 : PCl1=>CS5A */

[]--neeenan- boot programis witten to H FRAM

write_ H FRAM (unsi gned short*)BOOT_STRAGE ADDR, Hl FRAM START, BOOT_P_SI ZE) ;

I SH7618 i s booted

hi f _boot (); /* H F boot */

[]--eemeean- change of bus wait cycle

BSC. CS5AWCR = 0x00000901;

[]--eemmean- synchroni zation is taken SH7618, and a programis witten to H FRAM

sync_7618( (unsi gned short*) URAM STRAGE_ADDR , H F_HEAD ADDR ,

H F_BUFF_ADDR , URAM P_SIZE , HI F_BUFF_SI ZE);

while(1); /* Loop */

}

[ rA Kk Rk ok ok ok ok k ok ok k kK k ok k ok k ok Kk ok Kk k ok Kk kK ko kR k hk ok k ok Kk ok kk kR kK Kk kK k kA hhk ok h kA hkkkhkkk Kk kkhkkkk ok khkkhkkkhk ok kkhkkkkkkkkkk [

/1 function: write_H FRAM
// operation: boot programwiting to H FRAM

/1 argunent: trans_src_addr ; storing address of a boot program

11 hi f _addr ; head address of H FRAM which transmits a boot program
I t_size ; transmit program size

/Il return: trans_src_addr ; storing address of a boot program

/**************************************************************************************************************/
unsi gned short* wite_H FRAM unsi gned short *trans_src_addr , unsigned short hif_addr , unsigned short t_size)

{

vol atil e unsigned short tine , i ;

tine = t_size/2 + t_size%; /* calculate tines of transnmi ssion */
H F_REG SEL = SEL_H FADR LO /* select H FADR register */
H F_DATA WR = hi f_addr; /* set of H FRAM address */
H F_REG SEL = SEL_H FDATA_UP; /* sel ect H FDATA register[31:16] */
H F_DATA WR = (*trans_src_addr); /* set to H FDATA register[31: 16] */
trans_src_addr ++; /* storing address is increnent(+2) */
H F_DATA WR = (*trans_src_addr); /* set to H FDATA register[15:0] */
trans_src_addr ++; /* storing address is increnent(+2) */
H F_REG SEL = SEL_H FMCR _LO /* select H FMCR register[15:0] */
H F_DATA VR = 0x00AO; /* set as continuation wite node */
H F_REG SEL = SEL_H FDATA_UP; /* sel ect H FDATA register[31:16] */
for( i=2; i<tinme ; i++){

H F_DATA_WR = (*trans_src_addr); /* wite to H FDATA register(H FRAM */

trans_src_addr ++; /* storing address is increnment(+2) */
}

return(trans_src_addr);
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11
11
11
11

function: hi f _boot
operation: SH7618 i s booted
ar gunent : non- ar gunent
return: non-return

[ RA KKKk kR kK Kk Kk kKK KKk Kk kA Kk Ak kK kA Kk Kk ok Ak Rk kR h kA Kk Ak Ak A KK Ak A KR A KRR KA KKK KA KA K KA KA KK IR KKK KKK KR A KRR I Ak kKR Kk ok k[

voi d hi f_boot (void)

[]---a-eaa-- initialize H FGSR
H F_REG SEL = SEL_H FGSR LG
HI F_DATA WR = 0x0000;

e boot SH7618
H F_REG SEL = SEL_H FBCR_LO
H F_DATA WR = 0x0000;

| *
/*

| *
/*

sel ect H FGSR register[15:0] */
H 0000 is witten to H FGSR regi ster */
sel ect H FBCR */
clear AC bit of H FBCR register */

[ RA KKk kR kK Kk Kk kKK KKk Kk kA Kk Ak kK kK kA k kA kA h kR h kA Kk Ak A h A KK Ak A KK IR A KA KKK A KA KKK A KK IR KKK KKK R AR AR KAk kK Rk h ok k[

11
Il
11
11
Il
/1
11
Il

function: sync_7618
operation: synchroni zation is taken SH7618, and a programis witten to H FRAM
ar gument : *s_addr ; pointer of source address
h_addr ; H FRAM header address
b_addr ; HH FRAM buffer address
t_size ; transmission data size
b_size ; H FRAM buffer size
ar gunent : non- ar gunent

[ RA KKKk kR kK Kk Kk kK kK Kk Kk kA Kk Ak ok k kA Kk Ak ok Ak Ak kR h kA Kk Ak Ak AR KAk A KR KKK KA KK KKK KKK KKK KK IR AR KKK AR KRR KR Ak kKR Kk ok k[

voi d sync_7618(unsi gned short* s_addr , unsigned short h_addr , unsigned short b_addr , unsigned|longt_size, unsigned
short b_size)

{

vol atil e unsigned short status;

whi l e(1){
status = HI F_GSR RD;

whi | e(status !'= 0x0001){
status = H F_GSR RD;

[]---enenan- preparation wite to header
H F_REG SEL = SEL_H FADR_LO
H F_DATA_WR = h_addr;
H F_REG SEL = SEL_H FDATA_UP;
H F_DATA_WR = 0;

[]---aaenen- usual transm ssion
if(t_size > b_size)
{
[]---eneaan- transmission data size is witten to header

H F_DATA VR = b_si ze;

I wite to H FRAM buf f er
s_addr = wite_H FRAM s_addr, b_addr, b_si ze);

[]---eneman- transm ssion end process
H F_REG SEL = SEL_H FGSR_LQO
HI F_DATA_WR = 0x0000;

}
[]---anenn- | ast transm ssion
el se
{
[]---enaman- transm ssion data size is witten to header
H F_DATA WR = (unsigned short)t_si ze;
[]---eneaan- wite to H FRAM buf fer

s_addr = wite_H FRAM s_addr, b_addr, b_si ze);

/*

| *
/*

/*
| *
/*
/*

/*

/*
| *
Il

| *

read from H FGSR regi ster[15:0] */
wait until H FGSR H FS=1 */
read from H FGSR regi ster[15:0] */
sel ect HI FADR register[15:0] */
set of H FRAM header address */
sel ect H FDATA regi ster[31: 16] */
set to H FDATA register[31: 16] */
wite to H FDATA register[15:0] */
sel ect H FGSR register[15:0] */
set to H FGSR register[15:0] */
TEND=0 , H FS=0

wite to H FDATA register[15:0] */
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[]---eeenan- transm ssion end process
H F_REG SEL = SEL_HI FGSR LO, /* select H FGSR register[15:0] */
HI F_DATA_WR = 0x0000; /* set to H FGSR register[15:0] */
/1 TEND=0 , H FS=0
br eak; /* escape from | oop */
}
[]---emeean- cal cul ate transm ssion data size
t_size = t_size - b_size;
}
status = H F_GSR_RD; /* read from H FGSR register[15: 0] */
whi | e( st at us==0x0000 ) /* wait until H FGSR H FS=1 */
{
status = H F_GSR_RD; /* read from H FGSR register[15: 0] */
}
H F_DATA VR = 0x0002; /* set to H FGSR register[15:0] */

/1 TEND=1 , HI FS=0
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O000000000o0o0ooon
10 WR3 0000000000000000000000000
9 WR2 O000O0O0O0OSH76180 HIFOOOOODOOOOOOOOOO
8 WR1 0000000000000000000
7 WRO O00:WR[3-01=B1000(1000000000000O0O)
O00:WR[3-01=B'0010(2000000000000)
Ooo000oo0ooooon
6 WM 0 00000000000/000000000
wM=000OOOOODOOOOOOOO
> goo
O — ooooooo
5 0
RDOWEnNOOOO -0O0O0O0O0CSOODOOOOOOODOO
é Ewé 2 HW[1,0]=B01000 RDOWENO O OO -00000OCSO0O
000 15000000000000
PCCR Ooo0cOoOoOoOoOoooooon
3 PC1MD2 1 PCi1O0O0O 201
2 PC1MD1 1 PCIMD[2,1]=B’'11 000 PTC1 00O CS5A00 00O
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LENESAS

3. 00ogoog

0230000000000 SH761 80 0000000000 0O00O0M 240000000000 SH7641
gobooooobooboboboobooobo

023 SH7e1800000O0OO0OODOO

0o 00 0000 | 000 |Oo0oooo000
000000000000000000 uoooooo
t _count oo0o 4000 — 0000
*Sdram_address_ | 000000000000000000 |, ~ |voooooo
pt_byte 0 (00RAM) 00000000000 afafaln
000000000000000000
*
ﬁgﬁﬁwmﬁ—DDDD(DDRM@DDDDDDD 4000 — EEEEDDD
pt_fong 0ooo
000000000000000000
000000
*h_buffer_pt byte | 0 (HIFRAMOOOD0) 0000000 |1000 — EDDD
0ooo
* 000000000000000000 PR
h_buffer pt long | 0000 (HFRAMODOO0O) 00000 |4000 — |oooo
0ooooo
024 SH764100000000000
00 00 0000 | 000 |ooo0oooooo0
000 (0000000000) 0000 HIFRAM O O 0 O
*: PR
trans_src_addr ooooooo 2000 oooooo
hif_addr 000000000 HFOOOOD 2000 | HO000 EE?%EBDD
t size 000000000000 2000 | H300 EE?%EBDD
000 (0000000000) 0000 HIFRAM O 0 0 O
* —_
s_addr 0000000 2000 oooooooo
h_addr HIFRAMOOOO00D 2000 | HO0000 E??ggggg
b_addr HIFRAMO OO 00000 2000 | HO004 Egﬁﬁgggg
t _size 00000000000 4000 | H?200000 Egﬁggggg
. HFRAMO OO OO0 O , HIFRAMO O 0 O
b_size (10000000) 2000 1 HSFC ' hgppopono
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2.35 oobooooo
1. ugdoooooooon

( uram_main() )

H_buffer_pt_long = &HIFRAM_BUFF; | [1] [1] HIFRAM/Aw 77 D7 LR E+ Y k
|
HIFRAM_HEAD = 0; 2] [2] HIFRAMA v & 8181t (/324 0)
|
i=0; [3] [3] HIFRAM/Nw 7 7 £##1E (/82 40)

»

i < HIF_BUFF_SIZE_LONG?

*H_buffer_pt_long = 0;
|
H_buffer_pt_long ++;
|
i++;
|

I
HIFSCR.BMD = 1; [4] [4] SH7618MCPU &AM EBT /34 A M SHIFRAMA®D
T DTV RRERBDZNVIIZEHE
SH7618MCPU : N2 H1EF7 o &R

H_buffer_pt_lomg = &HIFRAM_BUFF; | [1] NEBTNAR NV H0ETIER
|
HIFRAM_HEAD_ADD = 0; 5] [5] HIFRAMA v & #8325 1)
|
i=0; [6] [6] HIFRAM/Xw 7 7 i (/s> 9 1)

»
L

6]

i < HIF_BUFF_SIZE_LONG?

*H_buffer_pt_long = 0;
|
H_buffer_pt_long ++;
|
i++;
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Q

Sdram_address_pt_long =
&SDRAM_TOP;

HIFGSR.HIFS = 1;

®
Yy

HIFGSR.HIFS = 0?

(1]

[2]

HIFSCR.BSEL = ~HIFSCR.BSEL;

HIFGSR.HIFS =1,

Yes

jump_uram()

[4]

[2]

No [5]

[6]

HIFRAM_HEAD =
HIF_BUFF_SIZE_BYTE?

H_buffer_pt_lomg =
&HIFRAM_BUFF;

t_count = HIFRAM_HEAD/4;

i=0;

»
Lo

i<t _count?

*Sdram_addr_pt_long =
H_buffer_pt_long;

Uram_addr_pt_long ++;
H_buffer_pt_long++;

No [7]

(8]

19]

[10]

[1] SDRAMDEE#%ET FLRA &Y b

[2] HIFGSRL U XA MHIFSE w &1zt v kL
SR T/A 2D SHIFRAMADE &A% % 551

[3] S4ERT /84 R SHIFRAMADE EAHH
BT LIEAESIAEHER

[4] HIFSRL Y X2 MBSELE v + % Rz
(SH7618MCPUE K UM T /31 RIZk B
TOERNDIDHUYEZR)

[5] €705 5 LOEZELKRT LI=h & HIE
TEND=10 & FEnEMR T

[6] EETOY S LAETL—FUOFUTHL

[71 AT 0 —F4 1 XTiEd Hh
INA b YA XTEHET DNEHE
CEEYA X=NY IT7HLAADEZTOLTT—F
CEEY A XN TFHLA XD EENA b
- EEMSADEETS— (ERIL—D)

8] HIFRAM/A Y 77 D7 LR &+ v b

[0l Av I D— YA XCOEEEHEE Y +

[10] HIFRAM/X v 7 7 i 5 SDRAMA
O 97— K4y A XThaik
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Ml B9 79— K4 A XTEET HH
N b A XTERET S0 EHIE
CEREYA X=N\y I 7HAADEEO T T—F
CEEYA XNV T 7HAADEEINA k
- FEUSNDEEIS— (BRIL—T)

H_buffer_pt_byte =
(unsigned char*) HIFRAM_BUFF;

I
Sdram_addr_pt_byte =
(unsigned char*) Uram_addr_pt_long;
I

i=0; [2] [2] HIFRAM/X 7 7 i i5 SDRAMA
N YA X TERiE

»
Lo

i < ST_HIFBUFF.A_size.byte?

*Uram_addr_pt_byte =
ST_HIFBUFF.BUFF.byte_sizeli];

|
Uram_addr_pt_byte ++;

©
\

ST_HIFBUFF.d_size_byte = 0; 3] [3] HIFRAMA v 5 % ¥ #A1E

2. 0000000DbO0o0bOn

( jump_sdram() )

|
mov.| #SDRAM_START,R10 | [1] M] EELETOT S LORTHBT FLAZEY k
T SDRAM_START : SDRAM®M%EEET KL X
jmp @R10 [2] 2] €Y FLE=7 FLRIZHIK
|
nop

( END )
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3. SH7e41 000D OO0

( main_7641() )

CS5ABCR.BSZ = 2; 1 [1] <CS5AZERD/NRFHE>
CS5AWCR = 0x00000901; - FT—HNRMEI16E Y .
I « 7KLR, CS5A7HY— rM5RD, WEN7H—FET
154 7LD A hEREA
PCCR.PC1MD = 3; [2] - RD. WEn#®~5— kM7 KL R, CS5ARS —+ET
T 154D A FEEA
)= FKRISACTIORRBIYA LD A FEHFA

sync_76180 [3] [2] 47 H8e £CSBAIZ

»

HIFRAM/Nw 7 7 EERAHIL—F VDOIFEUH L
SH7618(ZSDRAMIZ T A5 5 L##ri%k LEIT

13
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4. HIFRAMOODOODOODODOODOO

<5|%>
s_addr
h_addr
d_addr
t_size

b_size

CERETT FLR
- HFRAMO A &7 KL R

: HIFRAM/Aw 7 7 D5%BET FL R

CEETOYSLYAX
:HIFRAM/A Y 77 DH 4 X

(

sync_7618() )

status = HIFGSR,;

| o

»
»
-

[1] HIFGSRL X 4[15:0)% 1) — K
status : HIFGSRMD{E % #& #

[2] HIFGSRL X2 DHIFSE v kI
No [2] 1Mty hEnd (HIFRAM/NY 77 AD
status != 0x0001: ETAHNEEEICKE D) FTOA k
[3] HIFRAMA Y 4D EAI16E w FZ0ES A +
4] &BETHTATILYAR (tsize) & ;
tatus = HIFGSR: 1 HIFRAM/Nw 7 7 DY 4 X (b_size) ZLELT
Sete 1l BEDEENE 5 i EHI)
| [5]~ : BHE DERE
| [9]~ : XEDIRE
HIFIDX = 0x0016; R . _ L
HIFADR = b addr [5] HIFRAMA » ¥ DTFH16E v MSEE2 T 055 4
HIFIDX = 0x0018: [3] FAZ (RyI7 ERFAR) &ty b
HIFDATA = 0; (6] HIFRAM/Sw 7 7 ~BRitd 5 FO5 S LES A k
HIFRAM:E#EZ = AH )L—F VN CHEA L 1=
No [4] EETTT F LR &s_addriig
t_size > b_size;
| HIFDATA = b_size; | 5] | HIFDATA = t_size; | 19]
| |
| | s_addr = write_ HIFRAM() | | 6] | | s_addr = write_ HIFRAM() | | 6]
[ [
HIFIDX = 0x0002; 7] HIFIDX = 0x0002; 7
HIFGSR = 0; HIFGSR = 0;
|
| t_size =t_size - b_size; | [8]
|
[
tatus = HIFGSR; | . X
| Stalus I (1 [7] HIFGSRL 2 2 DHIFSE v R 0% U 7
g 8] kT 5 TOY S LA XDEY EEH
No [10]

status != 0x0001;

status = HIFGSR;

|

HIFGSR = 0x0002;

o

return; )

[91 HIFRAMA Y A DOTFHE16E w k<
BEIOYSLYAXEEY b

[MO] HIFGSRL P XA A MHIFSE w M1ty kEhd
‘j(HIFRAMil‘60)%?&0)?&%#‘3@7?6) FT
( k

[M1] HIFGSRL 2 X #IZTEND=1, HIFS=0%t v kL
27075 LOEERT ERT
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5 HHFRAMOOOODOOODOODOOO

<5|%>

*trans_src_addr : Bz 7 FLADRA U4
hif_addr : HFRAMA®D S 4 FRIRT7 FL R
t_size CEEETOYS LA X

<RYIE>

trans_src_addr : BT FL X

( write_ HIFRAM() )

time = t_size/2 + t_size%2 1 [1] HIFRAMAD S 4 FE#EHRTE
T time : BxiX A%
HIFIDX = 0x0016; FIPPRN
HIFADR = hif addr 2] [2] HIFIDXL ¥ 2% THIFADRL S X2 DTFHI16E w k%
— i $8%E L. HIFADRL P X 4 [ZTHIFRAM®DE A # Btk
| FRLREEY b
HIFIDX = 0x0018; [3] [3] HIFIDXL ¥ 2% THIFDATAL YR 42 D EfI16E v + %
HIFDATA = *trans_src_addr; RE L. HIFDATAL SR Z[31:16]I25 4 b F—8 EBE
I
trans_src_addr ++; [4] [4] &ETT FLREA DI Y AD L (+2)
|
HIFDATA = *trans_src_addr; | [5] [5] HIFDATAL SR 2[15:0]I25 4 b T—4 £HE
I
trans_src_addr ++; [4]

|
HIFIDX = 0x000A;

; _ (6] [6] HIFIDXL 2 % THIFMCRL X 8 DTHI16E v b %
HIFMCR = 0x00AO; $#57% L. HIFRAMADERES A FE— RIZH
[ (HIFADRL £ Z % [ZHIFDATAL U2 2 £ 7 2 £ 2 ¢ B 1=
HIFIDX = 0x0018; 7] F=bA2TUAH)
| [7] HIFIDXL ¥ 2 % THIFDATAL D2 4 [31:16] £ 155
i=2; 8] [8] HFRAMA T — k055 LD54 MR T T 2ET
HIFDATAL S XA ~NEfET A b (LBED4/1 bES A+
> FHD=Oi =205 )L— TEIIR)
No
i <time?
Yes

HIFDATA = *trans_src_addr;
|

trans_src_addr ++; [4]

( return (trans_src_addr); )
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2.3.6 goooooon
1. SH761 800000 1

JRE KKK KKk kA Kk ok kK KKk kA KKk ok kK Kk kAR KKk kA KKKk kA KKk ok kA Kk k kA Kk kKK k kKK IR K K IR KKK I kA Kk kA Kk kA kkhhkkkk kK Kk [

/1 SH7618 H F boot node application note
/1 Program transm ssion which used two bank of H FRAM

I CPU: SH7618, SH 2, Bi g Endi an

11 d ock: External input = 25MHz

I CPU cl ock = 100MHz

I Ext ernal BUS cl ock = 50MHz
11 Peri pheral clock = 50MHz
I Witten: '04/4 Rev.2.0

JRE KKK KKk kA Kk k ok kK Kk ok kA KKk ok kK Kk kAR KKk kA KKKk kA KKk h kA Kk ok ok kA Kk kKKK kR K K IR K K IR KKK h KKk kA Kk kA kk kR k Kk kk kK Kk [

[T Symbol Defi i ti 0N - - - - o m oo e oo ieiaao

H FRAM buf fer size(Byte)
H FRAM buf fer size(long word access)

R Definitionof HHFREQI St er - - - - - - mmmmmmm e m e e e e e e e e e e e e e e e e e

definition of H FGSR
Long Access

Bit Access

reserve

no use

BS

FIN

H FS

definition of H FSCR
Long Access

Bit Access
reserve

DREQ node

DREQ pol arity

HI FRAM bunk node
H FRAM bunk sel ect
reserve

H F node

reserve

HI FRAM endi an

H F byte order

*/

IR Function DefinitiOn---------mmom oo

#defi ne H F_BUFF_SI ZE_BYTE Ox3FC /*
#define H F_BUFF_SI ZE LONG (H F_BUFF_SI ZE_BYTE/ 4) I+
uni on st_hifgsr{ /*
unsi gned | ong LONG I
struct { Il
unsi gned | ong : 24; /1
unsi gned | ong :5; I
unsi gned | ong BS: 1; /1
unsi gned | ong TEND: 1; /1
unsi gned | ong HIFS: 1; Il
} BIT;
s
uni on st _hifscr{ /*
unsi gned | ong LONG Il
struct { /1
unsi gned | ong : 20; /1
unsi gned | ong DVD: 1; /1
unsi gned | ong DPQOL: 1; Il
unsi gned | ong BVD: 1; /1
unsi gned | ong BSEL: 1; /1
unsi gned | ong :2; 11
unsi gned |1 ong MD1:1; /1
unsi gned long : 3; /1
unsi gned | ong EDN: 1; Il
unsi gned | ong BO 1; /1
} BIT;
b
voi d uram nai n(voi d);
extern void junp_sdramvoid);
#define ST_H FGSR(*(vol atile union st_hifgsr*)0xF84D0004) /*
#define ST_H FSCR(*(vol atile union st_hifscr*)0xF84D0008) /*
#define SDRAM TOP (*(vol atile unsigned | ong*)0xAC000000) /*
#defi ne H FRAM HEAD (*(vol atil e unsigned | ong*) 0xF84E0000) /*
#defi ne H FRAM BUFF_LONG (*(vol atile unsigned | ong*) OxF84E0004)
/*
#defi ne H FRAM BUFF_BYTE (*(vol atile unsigned char*)0xF84E0004)
/*
unsi gned char* Sdram address_pt _byte; /*
unsi gned | ong* Sdram address_pt _| ong; /*

SH7618 HI FGSR regi ster address
SH7618 HI FSCR regi ster address

SDRAM t op addr ess, Non Cache area
Hl FRAM header area address
Hl FRAM buf f er area when | ong-word access

H FRAM buf fer area when byte access

poi nter of SDRAM address(byte access)
poi nter of SDRAM address(long word access)

*/

*/

*/

*/
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JRE KKK KKk kA KKk ok kK KKk kA Kk ok kR Kk kA A KKk kA KKKk kA KKk h kA Kk ok kA Kk kKK k kAR KK I kA K K IR KKKk Ak k kA Kk kA kkkhkkkk kK Kk [

/* Mai n routine */

[ RA KKKk kR kK Kk Kk kKK KKk Kk kA Kk Ak ok Kk Kk Rk kA kA Kk kR h kA Kk Ak Ak A KK Ak A KKK R A KA KKK KKK A K KA KA KKK IR KR KK KKK R K KRR I AR KK R Kk ok k[

voi d uram nain( void )

{
unsigned long i;
unsi gned | ong t_count; /* tinmes of transmission when |ong word access */
unsi gned char *h_buffer_pt_byte; /* pointer of H FRAM buffer address(byte access) */
unsi gned | ong *h_buffer_pt_|ong; /* pointer of H FRAM buffer address(long word access) */
[]---emeean- clear in H FRAM buffer 0 (bankO)

h_buffer_pt_|l ong = &H FRAM BUFF_LONG,

H FRAM HEAD = 0;
for( i=0; i<HF_BUFF_SIZE_LONG ; i++)
{
*h_buffer_pt_long = 0;
h_buffer_pt_long ++;

}
ST_H FSCR. BIT. BMD = 1; /* SH7618 and ext er nal devi ce accesst he bank wher e H FRAMdi f f er */
[]---amenen- clear in H FRAM buffer 1 (bankl)

h_buffer_pt_|l ong = &H FRAM BUFF_LONG,

H FRAM HEAD = O0;
for( i=0; i<HF_BUFF_SIZE_LONG ; i++)
{
*h_buffer_pt_long = 0;
h_buffer_pt_long ++;

}
Sdram addr ess_pt _| ong = &SDRAM TOP; /* transm ssion destination address */
ST HFGSR BIT.H FS = 1; /* set HIFS=1(The witing to H FRAM i s possi bl e) */
whil e(1)
{
whil e(ST_H FGSR. BIT.H FS = 0); /* wait until wite end to H FRAM from ext ernal device */
ST_H FSCR. BIT.BSEL = ~ST_HI FSCR. BI T. BSEL; /* access bank is change */
ST HFGSR BIT.H FS = 1; /* set HIFS=1(The witing to H FRAMis possible) */
if( STHFGSR BIT.TEND == 1 ) /* transm ssion end( TEND=1) */
{
br eak; /* escape from | oop */
}
el se
{
I transnit to SDRAM from H FRAM buf f er
[]--eeeenan- transmt by | ong-word size
i f( H FRAM HEAD == HI F_BUFF_SI ZE_BYTE )
{
h_buffer_pt_l ong = &H FRAM BUFF_LONG
t _count = H FRAM HEAD 4; /* tinmes of transm ssion */
for( i=0; i<t_count ; i++)
{
*Sdram address_pt _| ong = *h_buffer_pt_I ong;
Sdram addr ess_pt _| ong++;
h_buf fer_pt_| ong++;
}
}
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[]--nemmean- transmt by byte size
el se i f( H FRAM HEAD < H F_BUFF_SI ZE BYTE )
{

h_buf fer_pt_byte = &H FRAM BUFF_BYTE;
Sdram addr ess_pt_byte = (unsi gned char*) Sdram addr ess_pt _| ong;

for( i=0 ; i<H FRAM HEAD ; i++ )

{
*Sdram address_pt _byte = *h_buffer_pt_byte;
Sdram addr ess_pt _byt e++;
h_buf fer_pt _byt e++;
}
}
el se
{
while(l1); /* error */
}
H FRAM HEAD = 0; /* clear the H FRAM header */
}
}
[]-----eae-- Execution of the transmitted program
junp_sdran();
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2. SH76180 0000 2

B Y
’

; function: junp_sdram

; operation : Execution of the transmitted program
; CUP : SH7618
; date : 2004. 4

chkkkkhkhkhkhkhkhkhkhkhkhkhhkhhkhhkhhhhhhhhhhkhhhhhhhhkhhhhhhhhhhhhkhhhhhhhhhhhhhhhhkdhhdhhdhhkdhhdhhdhdhhkdhdhhkdhkdrhkrhkdhkdhkdrhkrhkrhkrhkrxhkrhkxkxxx
. EXPORT _j unp_sdram
; MB7618 CS3 area SDRAM address, user program start address
SDRAM _START: . equ H AC000000
. SECTI ONUM P, CCDE, ALI G\=4
chkkkkkhkhkhkhkhkhkhkhkhkhhkhkhhhkhhhhhhkhhhhkhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhdhhdhhdhhkdhhkhhdhhkdhkdhdhhkdhhkdhkrhkrhkdhkdhkrhkrhkrhkrhkrxhkrhkxkxxx
_j unmp_sdram
nov. | #SDRAM_START, R10 ; Program Start
jmp @10
nop

. END
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3. SH7e41 000000

[rE Kk Rk kR k ok k ok ok k kK k ok Kk h ok Kk kK kK kK Kk Kk kK kK hkh ok Kk kK kK kK Kk Rk kA kK h kK Kk Kk kR hk Kk kkhkkhk ok kK hkkkhkkkkhkkkkkkkkkk ok [

// SH7618 HI F boot node application note
/1 Program transm ssion which used two bank of H FRAM

11 CPU: SH7641, SH 3 DSP, Bi g Endi an
I Cl ock: External input = 12. 5M#z
11l CPU cl ock = 100MHz

I External BUS cl ock = 50MHz
11 Peripheral clock = 25M#z
I Witten: '04/4 Rev.2.0

[rE kR k ok Rk ok k ok ok k ok Rk kK ok k kK Kk kK k kk kK Kk kK kR Kk k ok kK h kK kK kK Kk kK kA kK h kA kK kh Kk kk Kk Rk kK Kk k ok h kK khkkkkhk Kk kkkkkkkkkk [

#include "7641. h"

[ RR KK KK K K KK K kK A KK KK R KK A KKKk A KK A KK Rk A KR F R KKK KA KA A KA KRR KA I KK IR A KA IR I KA KA KKK KA K KA IR A KA KKK KR A KA KKK R KK KK Fx K [

/* Protocol declaration of the function */
/**************************************************************************************************************/
A Symbol  Def i Mi i ON - - - - - - oo e e oo */
#def i ne TRANS_STRAGE_ADDR 0xA5602000 /1 storing address of a sdram program
#defi ne TRANS_P_SI ZE 0x200000 /'l sdram program si ze(Byte)
#defi ne H F_BUFF_SI ZE 0x3FC /1 H FRAM buf fer size(192Byte)
#defi ne H F_HEAD_ADDR 0x0000 /1 H FRAM header address
#defi ne H F_BUFF_ADDR 0x0004 /1 H FRAM buf f er address
[]-----aae-- The val ue when specifying the register of HF
#define SEL_H FMCR_LO 0x000A /1 H FMCR[ 15: 0]
#define SEL_H FBCR _LO 0x003E /1 H FBCR[ 15: 0]
#define SEL_H FADR LO 0x0016 /1 H FADR[ 15: 0]
#defi ne SEL_H FDATA_UP 0x0018 /1 H FDATA[ 31: 16]
#define SEL_H FGSR_LO 0x0002 /1 H FGSR] 15: 0]
A Function Defi i tion-----cn-momme e i */

voi d nmai n(voi d);
unsi gned short* wite_H FRAM unsi gned short* , unsigned short , unsigned short );

voi d sync_7618(unsi gned short* , unsigned short , unsigned short , unsigned Iong , unsigned short );

/* »»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»» */
[]-----aa-- The address when accessing the register of HF

/'l select of the register of HF

#define H F_REG SEL (*(vol atil e unsigned short*)0xB4001000)

/] data wite to the register of HF

#define H F_DATA WR (*(vol atil e unsigned short*)0xB4000000)

/1 data read fromthe H FGSR register

#define H F_GSR_RD (*(vol atil e unsigned short*)0xB4001004)

/**************************************************************************************************************/
I* Mai n routine */
/**************************************************************************************************************/

voi d nai n(voi d)

{

[T set of bus interface

BSC. CS5ABCR. BI T. BSZ = 2;

BSC. CS5AWCR = 0x00000901;

I set as a CS5A function

PFC. PCCR. BI T. PCIMD = 3; /* bit[2-3]-PCIMD=b' 11 : PCl=>CS5A */

[]---anenen- synchroni zation is taken SH7618, and a programis witten to H FRAM

sync_7618( (unsi gned short*) TRANS_P_STRAGE_ADDR , H F_HEAD ADDR ,

H F_BUFF_ADDR , TRANS_P_SI ZE, Hl F_BUFF_SI ZE) ;

R Loop

while(l); /* Loop */
}
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function: write_H FRAM
operation: boot programwiting to H FRAM

ar gunent : trans_src_addr ; storing address of a boot program
hi f _addr ; head address of H FRAM which transmits a boot program
t_size ; transmit program size

return: trans_src_addr ; storing address of a boot program

[rA kR k ok ok ok ok k kK k kK k ok Kk k ok Kk kK kK kK Kk Kk Kk kK kR Kk kK h kK k kR kK Kk kR Kk Ak k ok kK Kk Kk h Kk k kK Rk hkkhk ok kK hkkkhkkkkkkkkkkkkkk* [

unsi gned short* wite_H FRAM unsigned short *trans_src_addr , unsigned short hif_addr , unsigned short t_size)

{

tine = t_size/2 + t_size%; /* calculate tines of transm ssion
H F_REG SEL = SEL_H FADR LO /* select H FADR register
H F_DATA WR = hi f_addr; /* set of H FRAM address
H F_REG SEL = SEL_H FDATA_UP; /* sel ect H FDATA register[31: 16]
H F_DATA WR = (*trans_src_addr); /* set to H FDATA register[31: 16]
trans_src_addr ++; /* storing address is increnent(+2)
H F_DATA WR = (*trans_src_addr); /* set to H FDATA register[15:0]
trans_src_addr ++; /* storing address is increment(+2)
H F_REG SEL = SEL_H FMCR _LO /* select H FMCR register[15:0]
H F_DATA VR = 0x00AO; /* set as continuation wite node
H F_REG SEL = SEL_H FDATA_UP; /* sel ect H FDATA register[31: 16]
for( i=2; i<time ; i++){
H F_DATA VR = (*trans_src_addr); /* wite to H FDATA regi ster(H FRAM
trans_src_addr ++; /* storing address is increnent(+2)
}

return(trans_src_addr);

*/

*/
*/

*/
*/

*/

*/

*/

*/
*/

*/

*/

*/
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function: sync_7618
operation: synchronization is taken SH7618, and a programis witten to H FRAM
ar gument : *s_addr ; pointer of source address
h_addr ; H FRAM header address
b_addr ; H FRAM buffer address
t_size ; transmission data size
b_size ; H FRAM buffer size
ar gunent : non- ar gunment

[ RA KKKk kR kK Kk Kk kKK KKK Rk kA Kk Ak kR kA Kk Ak kA kA k kA h kA Kk Ak ARk AR KAk A KKK AR KA KKK KKK A K KA KA KR KKK KA KKK R KRR KKKk kKR Kk ok k[

voi d sync_7618(unsi gned short* s_addr , unsi gned short h_addr , unsigned short b_addr , unsigned|longt_size, unsigned
short b_size)

{
vol atil e unsigned short status;
whil e(1){
status = H F_GSR_RD; /* read from H FGSR regi ster[15:0] */
whi | e(status !'= 0x0001) { /* wait until H FGSR H FS=1 */
status = H F_GSR_RD; /* read from H FGSR register[15:0] */
}
[]--eemeean- preparation wite to header
H F_REG SEL = SEL_H FADR LO, /* sel ect H FADR register[15:0] */
H F_DATA VR = h_addr; /* set of HH FRAM header address */
H F_REG SEL = SEL_H FDATA_UP; /* sel ect H FDATA register[31: 16] */
H F_DATA VR = 0; /* set to H FDATA register[31: 16] */
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[N R usual transm ssion
if(t_size > b_size)
{
I transmi ssion data size is witten to header
H F_DATA VR = b_si ze; /* wite to H FDATA register[15:0] */
I wite to H FRAM buffer
s_addr = wite_H FRAM s_addr, b_addr, b_si ze);
[]---emenan- transm ssion end process
H F_REG SEL = SEL_HI FGSR LO, /* sel ect H FGSR register[15:0] */
H F_DATA_ VR = 0x0000; /* set to H FGSR register[15:0] */
/1 TEND=0 , H FS=0
}
[N EE T I ast transmi ssion
el se
{
I transm ssion data size is witten to header
H F_DATA VR = (unsigned short)t_si ze; /* wite to H FDATA register[15:0] */
I wite to H FRAM buffer
s_addr = wite_H FRAM s_addr, b_addr, b_si ze);
[]--eemmean- transm ssion end process
H F_REG SEL = SEL_HI FGSR LO, /* sel ect H FGSR register[15:0] */
H F_DATA_ VR = 0x0000; /* set to H FGSR register[15:0] */
/1 TEND=0 , H FS=0
br eak; /* escape from | oop */
}
[]---aneaen- cal cul ate transm ssion data size
t_size = t_size - b_size;
}
status = H F_GSR_RD; /* read from H FGSR register[15:0] */
whi | e( st at us==0x0000 ) /* wait until H FGSR H FS=1 */
{
status = H F_GSR_RD; /* read from H FGSR regi ster[15:0] */
}
H F_DATA VR = 0x0002; /* set to H FGSR register[15:0] */
/1 TEND=1 , H FS=0
}
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