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Introduction

This application note explains APIs of bare metal drivers for RZ/N1x Group.

Target Device
RZ/N1L, RZ/N1D, RZ/N1S

Related Documents

User’s Manual: System Introduction, Multiplexing, Electrical and Mechanical Information (RO1IUHO0750EJ)
User’s Manual: System Control and Peripheral (ROLUHO0751EJ)
User’s Manual: Peripherals (RO1UHO0752EJ)

R11AN0282EJ0014 Rev.0.14 Page 1 of 323
August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

Contents
P © 17T 1 12
1.1 BSP functions and MOTUIES ......coiiiiiiiiiiii ettt s e e s b ee e e 12
1.2 BSP system architecture and hierarchy and initialization............cccovvvvee i, 13
02 R 11V F PP PPP PRSP 13
02 O N PP PRPTRR 13
e T o1V YEST = (U o PP PP 14
R R o (o 1= g3 U Yo (U1 T PP PP 15
2. AP INTOIMALION .. et eaeenrana 17
2.1 Hardware REQUITEIMENTS ... oottt e e e e e e et e e e e e e e e e saaabebeeeaaeeeesannbeaeeeaeeeaaannes 17
2.2 Hardware Resource REQUIFEMENTS ...ttt e et e e e e e e s enbe e e eeaeeaaannes 17
P2 R (0] 16 ) PO PTPRRTP 17
V£ 1= 1 T @0 ] 1 o RS 17
2.2.3  ABPSWV bbb e bbbt e et et e e e be e e e e a b e e e naaeee s 17
V2 N B OO PPPRTP 17
2 T O 1 || SRS 18
T |V PRSPPI 18
P A €1V N O PRSPPI 18
P < T €1 = L TP PTPPRP 18
P2 L 1 O O PTPPRTPI 18
pZ 0 O 0 I 1 PRSPPI 18
FZ N T |V S = PRSPPI 18
e © 1] = PRSPPI 18
P T = U 1 O SPTPPRP 18
2.2. 04SP i b e bt bt et a et e b e e e e e e bt e e e e bt e e e nnnaeee s 18
pZ 2 S Y= 4 =T 0 o - S 18
FZ T [ RSP PRTR 18
P2 N A T 4 1= TP PPPPPTPRO 18
p N T 6 1 1 PP 19
2.2.19 USB FUNCLION CDC DIIVEN ...tiiiiiiiiiii ettt sttt sttt ettt a e s bt e e e snneeeesnaeee s 19
2.2.20 USB Host (CDC & Hub Class SUPPOIL) c.cciicceiieiieeee i ctiiieee e e e s s seiieee e e e e e s s senineee e e e e e snnnnneees 19
VA R PP PTPRRR 19
A T I 1 0 V1 = U Lo 1 PP PPPPPUPPN 19
2.4 DeVvelopment ENVIFONMENT......... ettt e e e e et e e e e e e e e e snnbeeeeeeaeeaaannes 20
A T o [T To LT T T U PPPPPUPTN 20
AL T £ T -1 o] £ 18/ o =PSRN 20
P2 0 R [ 1 (=T =T 1Y/ ¢ 1= SRS SP 20
I AN Y 1Y A Y o 1= SRS 20
2.6.3  ADC TP S ittt 20
2.6.4  CAN TYPES ittt 23
R11AN0282EJ0014 Rev.0.14 Page 2 of 323

August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

P T T B YN 8V o 1= SRR 26
P2 ST T €1 N PSPPI 29
2.6.7  GPIO TYPBS ittt 31
2.6.8 120 TYPBS ittt 33
P2 e T [ 1Y 16 G 157 o 1= SR 34
P20 20 0 T I 0 T 1Y/ o 1= RS SRP 35
2.6.11 MSEBI TYPES ...ttt ettt sttt e ettt e sttt e e sttt e e e s bt e e nbe e e nnnaeee s 37
P T A © 1] o B Y o 1= SRR 43
P22 700 T = PP 44
P2 TN ST [ B 1Y/ o 1= PP 46
P2 G T S TS Y= 4 =T 0 o - S 49
P2 0 TS Y o B I8V o 1= SRR 50
P2 G T8 A V£ @ Yo 1 o S 53
P2 G T T T U= Y o 1= PP PPPPPRPRO 53
P ST R I G 7 o i I Y o 1= OSSP 53
2.6.20 USB FUNCTION CDC TYPES ...ttt ittt ettt sttt e st aesnaae e e snnaee s 55
2.6.21 USB HOSt CDC Class TYP S ciiiiiiiiuiiiiieieeeiiiieiieeteeesssstasereseeessansstaeeesaesssasssseereaeesssnnsssseees 57
2.6.22 USB HOSt HUD ClaSS TYPES civiieiiiiiiiiieie e e ittt e s sttt e et e e e s s st e e e e e e s s nnnnee e e e e e e e snnnnnnnees 58
P2 2 TV I I Y 1= SRR 58
2.7  CONFIQUIAtION OVEIVIBW ..coiiiiiiiiiiiiiei e ettt ettt e e e e e sttt e e e e e e saabbbbeeeaa e e e e sannbeneeaaeeeaannnes 60
2.7.1  Platform ConfigUIAtioN .......oiii i e e 60
2.7.2  Driver CoONfIQUIALION ...t e e e e e e e e e e e e snnbeaeeas 60
PR S B O o To [T v S PP PR 61
2.9 API DALA SITUCTUIES ...eiiiiiiieeiiiiit ittt et s e e e e e e e s bbb e et e e e s e s bbb e e e e e e s e e snnbrnneeeeeeeaannes 62
3. IOMUX API FUNCHIONS ..ttt s s e e e e e a e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaens 63
00 N U T 0o 1> oSO PPPPPPNt 63
3.2 REIUIN VAIUEBS ..ttt e sttt e sttt e e sttt e e sab b e e e snbbe e e e nnnaeeeas 63
G B = [©11Y/18 G T 0 13 o PR PTPRPRTP 64
A = @11V 1U ) oY {4 1 SRR 64
4. SYSCTRL APl FUNCHIONS oo 66
o S T 1 o Y 0=V 66
4.2 RELUIN VAIUES ...ttt et e e oo ettt et e e e s e e bbbttt e e e e e e e e kbbbe e e e e e e e s aanbbbneaaaaaeas 67
4.3 R_SYSCTRL_ENADIEIOMUXLVZ.....cciiiiiiiiiiiite ettt ettt iee e s stae e e sabee e e enae e e s s e e e ennnes 68
44 R_SYSCTRL_SYSIEMRESEL ..o 69
45 R_SYSCTRL_ENADIEADC .....oiiiiiiiiie ettt st e e s nbbe e e e 70
46 R_SYSCTRL_SEtADCCIKDIVIAEL ...coiiiiiiiiiiiiiie ittt ebe e s 72
47 R_SYSCTRL_ENADIEBGPIO ...coiiiiiiiiiiiii ettt st 73
4.8 R_SYSCTRL_DIiSADIEBGPIO ..ccocuviiiiiiiiiie ettt e e st e e et e e s st e e e e nsbeeeeeneees 74
4.9 R_SYSCTRL_ENADIECAN ....coiiiiiiiiiie ettt e s e s et e e e st e e s entbe e e e snsbeeeeensees 75
4.10 R_SYSCTRL_DISADIECAN .....ooiiiiiiiie ittt bee e s st e e e st e e s stbe e e e ansbeeeeaneees 76
R11AN0282EJ0014 Rev.0.14 Page 3 of 323

August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

4.11 R_SYSCTRL_ENGDBIEDMA ...ttt ettt et s e sn e e st e et e e snte e e nneeenneeas 77
4.12 R_SYSCTRL_DiISADIEDMA .......oii ettt s ettt e st e e sabe e e etaeeeane s 78
4.13 R_SYSCTRL_ CONFIGDMAMUX ...ccuvieiiiieitiee ettt cite st stae e st e et e e tae e sbe e sabe e snaeesbaaesabeeennaeennnes 79
O = N A O I = I = g1 23=To | PSP POPR 80
415 R_SYSCTRL_ ENABIETIMEL ciiiiiiiiiieiee ettt s s e e e e e e e s e e e e e e s snnnnrneeeaeee s 81
4.16 R_SYSCTRL_ENGDIEIZC .....oiiiiiiecie ettt ettt e sn e e st e stee e snte e e nneeenneees 82
4.17 R_SYSCTRL_SEtI2ZCCIKDIVIAN ...uvieitiiiitieeiiireeiieesieessteeeseeasteeesseeesnteeesneeesneeesseeesnseeenseeenneees 83
4.18 R_SYSCTRL_ENGDBIEI2C ....oooeeieceeeee ettt sttt e sabe e enneeeane s 84
4.19 R_SYSCTRL_DiSADIEI2C ....ccoiiieciiee ettt ettt s e st e e sabe e e eaeeeeane s 85
4.20 R_SYSCTRL_ENADIELCDC .....uviieiiiee ettt ettt ettt st e st e st e e sabe e e naneesane s 86
4.21 R_SYSCTRL_DiISABIELEDC ......eieiiiieeiie ettt ste st ste et e st e e st e e sneeesnteeataeesnteeenneeenneees 87
4.22 R_SYSCTRL_ENGDIEMSEBI......ciiiiieiiiiectiee ettt e e st e atae e snteeenneeenneees 88
4.23 R_SYSCTRL_DiSABIEMSEBI......ccciiiiiiiiitiee ettt eee e stee e st e e sneeesnteeateeesnteeenneeenneees 89
4.24 R_SYSCTRL_ENABIEQSPI ..cciiiieieiee ettt ettt ettt ettt e st bee e sabe e e saneenane s 90
4.25 R_SYSCTRL_ DiSADIEQSPI ...c..vvieieiie ettt ettt ettt ettt s e e st e e sabe e e eaneenanes 91
4.26 R_SYSCTRL_ENADIERTC .. .ciiiitiiciiee ittt ettt sttt e s e e sate e ste e st e e sabe e e saneesane s 92
4.27 R_SYSCTRL_DiISABIERTC .. .iiiiiieiiie ittt ettt tee e st e e sn e st e s tee e snteeenneeenneees 93
4.28 R_SYSCTRL_RTCRESEE...ccuutiiitiieiiie et ste e eeeesteeste e s tee e s e e e teeesteeesnteeessteeanseeaseeessaeesnneeennees 94
4.29 R_SYSCTRL_ ENGDBIESDIO ...cceiiiieiie ettt ettt et ste e sn e e st eatee e snteeenneeenneees 95
4.30 R_SYSCTRL_ DiSADIESDIO .....oeiiiiiieiiie ettt ettt sttt et e st ste e st e e sabe e e erneenane s 96
4.31 R_SYSCTRL_ SetSDIOBASECIK .....cccviiiciiic ittt sttt sae et bae e sabe e sane e eane s 97
4.32 R_SYSCTRL_ENabIeSEmMAaPNOre ......ooiiiiieee et 98
4.33 R_SYSCTRL_DisableSemaphore ...ttt e s e e e e e snnnnreneeeae s 99
4.34 R_SYSCTRL_SEMAPNOTERESEL ....uviiiiiiie ittt e e s e e e e e e e s nnneeeeeaees 100
4.35 R_SYSCTRL_SWITCI 1iiiiiiiiiie ittt e et e e st e e nseeesnaeesnteeesneeeeneeeennes 101
4.36 R_SYSCTRL_ENGDBIESPI ....oiiiiiiecee ettt ettt ettt e e e e veeenes 102
4.37 R_SYSCTRL_ DiSADIESPI ...uiiiiiieiiee ettt ettt ettt et ae e st e e sabe e e beeenes 103
4.38 R_SYSCTRL_SEtSPICIKDIVIAEN ......cccitiiiitiee ittt sttt sttt s e srae e ae e ree e e e aeeenes 104
4.39 R_SYSCTRL_ENGDIEUART ..ottt ettt ettt et e e snte e e nnaeennaeesnteeesneeeeneeeennes 105
4.40 R_SYSCTRL_DiSABIEUART ..ottt ettt sttt et e e st e e snaeesnaeesnte e e sneeeeneeeenes 106
4.41 R_SYSCTRL_SEtUARTCIKDIVIAET ..ccueeiiiiieeiiie ettt tee e stee e e e sneeesnae e saeeesneeeenee e 107
4.42 R_SYSCTRL_ENADIEUSBI ....citiicciee ettt sttt et et e e e veeenes 108
4.43 R_SYSCTRL_DiSABIEUSBI ......tiiciee ettt et s e s 109
4.45 R_SYSCTRL_ENADIEUSBN ...ttt ettt ettt st e e e veeens 110
4.46 R_SYSCTRL_DiSABIEUSBN .....eiieiie ettt st e sne e snee et e e nneeeennee e e 111
447 R_SYSCTRL_WDTRESEL .....utiiitiieiiieeieeestieesieeesteeestaeesteeessteesteeanteeessteeesseeesseeesseeesseessnsesenses 112
4.48 R_SYSCTRL_WDTRESELCONTIG uvtrriiiiieiiiiiiiieiiee e e e sstiiie e e e e s s st e e e e e e s s st ae e e e e e e s e nnnnrneeeeaees 113
5. BSP AP FUNCHIONS ..ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaeas 114
L0t R U T oo 1> PO SRRt 114
5.2 REIUIN VAIUEBS ...ttt sttt ettt e e st e e s nbb e e e s enbb e e e s nnbbe e e e nnteas 114
R11AN0282EJ0014 Rev.0.14 Page 4 of 323

August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

5.3 R_BSP_InterruptRegisterCallback ........ccuueiiiiiiiiiiiiiiec e 114
5.4 R_BSP_InterruptGetRegisteredCallDack ..........ooouiiiiiiiiiiiiiiii e 116
5.5 R_BSP_INTErruUPtCONTIIOl. ..o it e et e e e e e e b e e e e e e e e eanes 117
6. ADC AP FUNCHIONS. ..ot 118
B.1  SUIMIIMIAIY .ttt sttt sttt 5555555555555 5555555555555 et st s e s e s nnnnnnnen 118
6.2  REIUIN VAIUEBS ...ttt ettt et e e oo ettt e e e e e e s b b e be e e e e e e e e anbbeseeaaeeeaannes 118
LSRG T = AN B IO 11 A=Y 1T 0] o P PPPPPPPPPRS 119
L o O N L O 1o T PSPPSR 120
6.5 R_ADC _UNINItIAliSE..uuuiiiiiiie ittt s s s e e e e e e s s e e e e e e s st e e e e e e e s snnnrnreeneeeeeannnes 121
LTSI o N5 [ oY= o PP PPPPNS 122
I = N B L O 1 [ 11 - TS SUPRR 123
S = N B L O = LY Lo OSSPSR 124
6.9 R_ADC _REAUGIOUP -.etteiiiiieiiiiittii it e e ettt et e e ettt e e e e e s e s b e b et eeeaeeeaasbabeeeaaaeaeaanbbeseeeaaeeaaannes 125
L0 0 = 2 0 @ @ o} 1 o PSSR 126
6.11 R_ADC_GetCONVEISIONSIALUS ..vuviiiieiiiiiiiieiieeessiiiteeeee e e e s e stnteeeeeaessssnstateeeeeeeassnsrnseeeeeeesannns 127
R O N N o I ] 1] 4 o ] o = O URURRT 128
2000 R U T 4o > PSP PPPPS 128
7.2 REUIN VAIUEBS ettt et e e s a bt e e s n bttt e s nb e e s anbb e e e e anbbeeeennbeas 128
4 T = O N N © =1 AV 7= = Vo o OSSR 129
A = O Y N T 12 T PSR 130
7.5  R_CAN _UNINIIAIIS .. uuuiuiuiuiiiiiiiiiiiiiiiuiaieieteieieraee e e —a—ere—e—e—e s rsretererererererersrsrsrsrnrrrnrsrnrnnes 131
AT = O NN T © ] T I PSRRI 132
A = S ©F - N TR 3 Lo 1= TSP 133
4= T = S @ TR o 21 1 o PSSR 134
8 = O N N T € (= PSR RPO 135
8. DMA APIFUNCLIONS o 136
S 00 S U T oo 1> YOS PPPPS 136
8.2 REIUIN VAIUEBS ...ttt ettt e e s a bt e e s a bt e s abb e e s anbb e e e s anbbeeesnnteas 136
TG T = B\ N L= AV =T ] [0 o PSPPIt 137
S R o Y AN | T SRRSO 138
8.5 R _DMA UNINITIAIISE ..uuuiuiiiiiiiiiiiiiiiiiiiiieieieieiererarererareae e e ere e rersrstsrsrstsrstsrsrsrsssrsrsssrsrssnrsrsnnnns 139

G T T o 5 1Y N o =T SO PPPPS 140
S = Y N 1 [0 1] = PP PSPPI 141
SRS T = S 1Y N @1 ] o 1 o PSSR 142
S I = 1Y AN 1 1= T USRS 143
9. GMAC API FUNCHIONS oo 144
LS TR0 U T oo > YOS PPPPPPRS 144
0.2 RETUIN VAIUEBS ...ttt ettt ettt et e e oo e bttt e e e e e e s aababe e e e e e e e e anbbeeeeeaeeeaannes 144

S IR = i €11 VY O 1= AV L=T 5= o Y o [P PPPPPPRS 145
R11AN0282EJ0014 Rev.0.14 Page 5 of 323

August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

S = €11V, X O [ | A PSPPSR 146
1SS T = €111, X S U o112 T S SRRSO 147
LS = €111, X @ o 11 o SRR 148
L A = €111, Y O 1 e 1] - SRR 149
SR I = €11 X G ) (= PP STPRR 150
1S I = G €11V, VX G = LT To [ PSPPSR PRPO 151
S 0 0 = €11, N O @0 1 | 4 o | OSSR 152
.11 R_GMAC_LINKSTALUS ..vvvtiiiitiiieiiiiiiesiiieeessiieeesstteeessssteeessssbeeessssbeeessssteeesasseeeessnsseeessnsseeesansens 153
10. GPIO API FUNCHIONS ..ottt 154
0 RS T T o 0 = V2 SRS 154
10.2 RELUIN VAIUEBS ..ottt ettt ettt e e e e e e e e e 154
10.3 R_GPIO_GEIVEISION ..ccceeeeeeeeeieeeeeeeeeee ettt ettt 155
0T = 1 T T 1 T SRR 156
10.5 R_GPIO _UNINITIAIISE civveieiiiiiieii ettt e e s e e e e s s st ar e e e e e e s e nnnnteeeeeeeessnnneneees 157
O G o €1 = (@ T 0 & { ] o 1= o LRSS 158
0 A = 1 = (@ T = 1 oY= o RS 159
ORI = ] o [ R o] ¢ 1 [ 11 - RSP RRTP 160
10.9 R_GPIO_PINCIOSE ciitiiii ittt ettt sttt e e st e e et e e st e e e ssba e e e ssbaeeesnssaeeesnssaaeeannneeens 161
L1O.10R_GPIO_POIMWIITE itiiieiiiiiie e ittt ettt st e e st et e e st e e e stbe e e e snsbeeeesnseaeeeansaaeeesnsseeeennsneeens 162
0B I I ] = (@ T =0T LT T S 163
10.12R_GPIO_POrtDIr€CHONGEL .. .uuiiiiie et i it e e s et e e s e e e e s e s e e e e e e s e neeeeeessnnnneneees 164
O] = ] o @ =0T g 1 =l o 1= R 165
L1O.1AR_GPIO_PINWIITE ciiiiitiiie ittt ettt ettt e ettt e e st e e e s tb e e e ss b e e e ssbaeeesnsbaeeesnssaaeeannnaeens 166
10.15R_GPIO_PINREAU ......uiiiiiiiiiiie ittt ettt e et e e st e e e st e e e e ssaeeeesnseeaeeansneeens 167
10.16R_GPIO_PiNDIr€CHONGEL ....cceeiiieeeeeeieeeeeeeeeeeee ettt 168
10.17R_GPIO_PiNDir@CIIONSEL ... uuttiiiiieeii ittt st e e e e s s s e e e e e s e s s ssnn e ee e e e e e s annnneneees 169
10.18R_GPIO_RegINterruptCallBacK ...........uuuiiiiie it ee e sttt e s sae e e e e e s e e e e e e s snneaeees 170
O R ] = ] = (@ T = 1o T 0} o] RS 171
L P P O N o B U1 [ o TP 173
0 ST T o 0 = V2SR 173
11,2 RELUIN VAIUES ...ttt sttt skttt sttt e s ab bt e e sabb e e e e snbbe e e s snbbeeeesnnneeens 173
R I = b2 O =Y Y =T ] o] o I PSPPSR 174
R = S 2 O | o 1 SRR 175
11.5 R_I2C UNINIIAISE ccciiiiiiiiiiieeeeeeeeeeeee et 176
0 G o 2 @ o = o ISP 177
5 A = S 2 O 1 o 11 - O 178
510 T = 2 O @1 ] o 1 o S 179
e T = S DA O YV 1 (R SOTPRRTP 180
0T = S DA O = LT To LS SUPRTP 181
R11AN0282EJ0014 Rev.0.14 Page 6 of 323

August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

12. LCDC API FUNCLIONS ..ottt 182
L2.1 SUIMIMAIY eiiiiiiiitieieit ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et et et et et et et et et e e et e e e e e e e e e e e eaaaeeaaaaaaaaaaaaaaaaaaans 182
12.2 RELUIN VAIUEBS ...ttt ettt e e e ettt et e e e e s e aab b b et e e e e e e s e sbbbe e e e e e e e s annnneneeas 182
i I = G O B T G 1= AV =1 £ Lo ] o PSPPI 183
D o @1 L @ | T S RSP RSPTPRPTP 184
12.5 R_LCDC _UNINIIAIISE wiviiiiiiiiiieiee e ettt e e e e st e e e e e s s st ae e e e e e e s e nnnnbeeeeeeeessnnnnneees 185
D SR = N ST 0 T 12 T S RO PRPTP 186
12.7 R_TSD _UNINITIAIISE ceeeveiiiiiieieieeeeeeeee ettt 187
T = O BT @ @] 1T o IR 188
e T = @ B T @ 1 [ 11 - TSRS 189
2 K0 | = I B T @1 Yo 1 o RO 190
12.11R _LCDC _DisSPlayUpPdate........uueiiieeiiiiiiiiieie e sesiiiie e e e e e s st e e e e e e s s santeaeeeae s s s s snnnreeeeeeeessnnnneneees 191
12.12R_LCDC _FIlIRECIANGIE .t e e e e e e e e e e s e e e e e e e s snnneneees 192
T = @ T @ = - o | O SOUPRRTP 193
D o G @ T @ = 1 | SO PRTP 194

13. MSEBI API FUNCHIONS ..ottt 195
L3.1 SUIMIMANY ittt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et et et et et et et et et e e et e e et e e e e e e e e e e e eaeaaeaaaaaaaaaaaaaaaaaaans 195
13.2 RELUIN VAIUEBS ...ttt e e e et ettt e e e e e s ab b b et e e e e e e easbbbeeeeaa e e e annnneneeas 195
13.3 R _MSEBI_GEEVEISION .cccieiiiieieieeeeeeeeeeeee ettt ettt 196
R T o Y ST =1 = I 1o T S RO SPTPRPTP 197
13.5 R_MSEBI_OPEN ittt e ettt et et e bb e e e e bt e e nnneae s 198
B ST = Y 1] =1 = 1 1 [ 11 = S 199
13.7 R_MSEBI_CONTIOI 1iiiiiiiiiiiiie ettt ettt st s e e st e e e st e e e staa e e e snsbeeeesnsseaeeansneaens 200
13.8 R_MSEBIS_SetCallDACK ....eeviiiiiiiiiiiiiiie ittt ettt e et e et e e ssbaeeesnneees 201

T4, QSPI API FUNCHIONS ..ottt e e et e e e et e e e et eeeeba s 202
TA. L SUIMIMAIY etiiiiitiiieieieet ettt ettt ettt ettt ettt et ettt ettt ettt ettt et et et et et et et et et et et et e e et e e e e e e e e e e e e e aaeaaaaaaaaaaaaaaaaaaaans 202
14.2 RELUIN VAIUEBS ...ttt ettt e e e e ettt e et e e e e e e bbb b et e e e e e e s e sabbeeeeaaeesannnnnneeas 202
I o O oY o I = AV =T ] Lo o I PSPPSR 203
I o 1] o T [0 T TR 204
I = 1] o T 11 o1 RSP PRPPP 205
G o 151 = O o = o ISR 206
oy = 1S ] T @0 0} o] RS UPRTP 207
I = 1S = T = LT Lo R SUPRRTP 208
e T o O 1S o T Y- ] RSP 209
0] = O ST o YL ] = R SPTPRPTP 210
I O 1] o T 1 [ 1] ST 211

T o W O AN o I U o o o o SRR 212
T TS 1T o 0 = V2 SR 212
15.2 RELUIN VAIUES ...ttt ettt ettt sttt e e sttt e e sabb e e e snbbe e e e snbbeeeesnneeeens 212

R11AN0282EJ0014 Rev.0.14 Page 7 of 323

August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

TG T = R = O 1= V=T =] o o RS 213
LT = S = I O [ o1 SRR 214
155 R RTC _UNINITIAISE ccoviiiiiiiiiieieeeeeeeeeee ettt ettt 215
ST I = S = O @ o 1= o EE RO RRTP 216
ST A = S = O @ Lo == T RO SPTPRPTTP 217
TR T = S = I O 0 1 4 Y S 218
ST B = S = O =T Vo F R STTPRPTP 219
ST 0T = S = O AT 1 (PR SSTPRRTP 220
16. Semaphore AP FUNCLIONS . .ooiiiiiiiiiiiiiiiiieieieeeeee bbb neanes 221
G RS T T o 0 = V2 SRR 221
16.2 RELUIN VAIUEBS ...ttt ettt e e e e ettt e e e e e e e s aab b b et e e e e e e e e sbbbe e e e e e e e s annnneneeas 221
16.3 R_SEMAPHORE_GEIVEISION ...uuiiiiiiiiieiiiiiie ettt ettt et e e st e e st e e e sssaeaesnsaeeesnnneens 222
16.4 R_SEMAPHORE _INIT .uitiiiiiiiie ittt ettt e e st e e e st e e e ssbae e e snstaeeesnssaeeesnsneeens 223
16.5 R_SEMAPHORE_UNINItIAIISE ..eevieeiiiiiiiiiiie e e e e st e e e e e s s e e e e e e s snnnneees 224
16.6 R_SEMAPHORE_CONIIOL....uuiiiiiiieiiiiiiiiiie et e et e e e e s st e e e e e e s st ne e e e e e s snnnnneees 225
16.7 R_SEMAPHORE_LOCK c.iiiutiiiiiitiiiie ittt e ettt e ettt e e e snnneee s 226
16.8 R_SEMAPHORE_REIEASE.....cccuviiii ittt ettt e e e e e e snbae e e asneees 227
16.9 R_SEMAPHORE_AULOCPULOCK ....iiiiiiiiiiiiie ettt e e sntae e snnaee s 228
16.10R_SEMAPHORE_AULOCPUREICASE .....oeiiiiiiiiiiiiiiiie ettt a e 229
17. SPI AP FUNCHIONS .ttt e e e e e e e et a e e e e e e e e s snnnraneaaaaeeaeeans 230
L7.1 SUIMIMAIY ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt ettt et et et et et et et et et e e et e e e e e e e e e e e e e aaaeaaaaaaaaaaaaaaaaaaans 230
17.2 RELUIN VAIUEBS ...ttt ettt e e e e et et e et e e e e e s aa bbb et e e e e e e sasbbbe e e e e e e e e annnneneeas 230
A AC T = ] d T T Y =T = Lo 1 o 1RO 231
I = ST o I [0V RSP PRPTP 232
I = ST o H O 11 o T RSP PRPTTP 233
I = S d H @ o 1= o SRR 234
A = S d T @ 21 { o] RS UPRTP 235
T = S d H 1= o RS OTPRTP 236
e T = ST o T ] = RO PRPTP 237
A K ] ] o T = == Vo YT = RS 238
0 I I ] = T O o 1= TS 239
18. SDIO API FUNCHIONS. ..ottt 240
S TS T T o 0 = V2SR 240
18.2 RELUIN VAIUES ...ttt skttt sttt e e s bb et e e sabb et e e snbbe e e s snbbeeeesnneeaens 240
18.3 R _SDIO _GEIVEISION cceeiiiiiieieieeeeeeeeeee ettt ettt e e 241
T = S (@ | L OSSPSR 242
TR = S 1@ @ o Y=o S OUPRRTP 243
S ST = ST (@ T 0 o ) S 244
18.7 R_SDIO _REAM .. .eeiiiiiiiiiie ittt ettt sttt e et e ettt e e sttt e s bttt e e s bt e e e s bb e e e e annbe e e e nnaeae s 245
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18.8 R_SDIO W c.uieiiie ittt ettt st ettt e ettt e e s bb et e e sa bttt e e sabb e e e e snbbe e e e anbe e e e e annneee s 246
18.9 R_SDIO _ClOSE cuutiiiiiiiiiiie ittt e ettt e ettt e e sttt e e s tee e e e stee e e e s taeeeeasbaeeesssbeeeesnssaeeeanssaeeeansseeeeannneeens 247
19, TimMer AP FUNCLIONS ...oiiiiiiiiiiiiii ittt 248
S RS T T o 0 = VPR 248
19.2 RELUIN VAIUEBS ...ttt ettt e e e e ekttt e et e e e e e s b bbb et e e e e e e e e sbbbeeeeaaeeeannnnnneeas 248
19.3 R_TIMER _INIT 1o itiiii ittt ettt ettt e e et e e e sttt e e st b e e e e snsaa e e e snsaeeeesnsseaeesnsnneens 249
19.4 R_TIMER_DMACONTIQUIE ..eiiiiiitiiie ittt ittt ettt s sttt e sttt e e st e e e sstae e e sssaeeesnssaeeesnnnneens 250
19.5 R_TIMER_DMADISADIE .. ..eeiiiiiiiiie ettt sttt sttt e e snnnee s 251
19.6 R_TIMER_STAIT ...eiiiiiiiiie ittt et ettt ettt e e s abb et e e sabb e e e snbbe e e e snbbe e e e anneeeens 252
S T = N I 1Y/ = S (o o SRR 253
IR I B 1T = Y U =T o TP RRPR PR 254
19.9 R_TIMER _DEIAY ..eiiiiiitiiieiiiiit e ittt ettt ettt sttt a e sttt e e st e e e st e e e sssb e e e snsbaaeesnssaeeesnsbeaeeansneeens 255
19.10R_TIMER _GEIVEISION ..cceeiiiiiiiieieeeee ettt ettt ettt ettt ettt e e e et e e e e e e e e e e e e e e 256
20. UART AP FUNCLIONS ..ttt e et e e e e e e e e e eneee e e e e e e e 257
0.1 SUIMIIMIAIY .ttututttttitatatetebet bbbttt et e et e st s s st s e 5555555555555 555555555555 555555 555555555555 555 s e s s nbnnnnnnen 257
20.2 RETUIN VAIUEBS ..ottt ettt et e e oo e bbbttt e e e e e e s ababe e e e e e e e e anbbseeeaaeeeaannes 257
b4 I = U N o I 1= =T ] o] o OSSR 258
P20 o Y o T o 1 S P PP STPRP 259
pZ{ IR T o U N I O ] = o PSPPSRt 260
20.6 R_UART _CONIIO auiiiiiiiiiie ittt e e st e e st e e s st e e e e snsb e e e s snsbeaesentbeeeennsbeeeennsees 261
PO A = Y = B = =T To [ USRS 263
L0 T = Y = BT/ 1 (ST 264
P4 = U N 1 [0 7= = O PEER 265
21, USB CDC FUNCHION DIIVEL ...t e e e e e e eeneea e e e e 266
21.1 ProOjJECE DESCIIPTION «.uuttiiiiiiee ittt ettt et e e e e s bbb ettt e e e e e s nbabeeeeaaeaeannbeseeeaaeesaannes 267
P2 0 N T ] 4 T o] AU = PP PRR 269
21.2 USB COMMON MOGUIE ..eiiiiiiiieiiiiit ettt sttt st e e st e e s enbb e e e e nnnes 269
21.3 USB COMIMON AP ..ottt ettt e e e s e e e e e e e s s b e et e e e e e snbrereeeaeeeaannes 270
21.3.1 R _USB_GetVErISION. .cciiiiiiiiiiiiieeeee e 270

P T = U ST 1 o T PSP RR 271
A U S ) O B @ 1V o To [ U1 = SRR RR 272
21.5 USBT CDC APttt e st e s a bt e s n bt e e e n bt e e e nbb e e e et e e e e anees 273
22 IR 530 N = U =Y o T o oo FodiE 1= [ I 0 - - SRR 273
21.5.2 R _USD_PCAC_RECEIVEDALA ...cceeeeeiiieiieiieee ettt e s e e e e s e st e e e e e e s e s e e e e e e e sennnes 274
21.5.3 R_usb_pcdc_SerialStateNOotifiCation .........ooocuiiiiiiiii e 275
21.5.4 R_USD_PCAC_CLIIIIANS ..ottt e e e e e e e e e e e e e anes 276
21.6 USBT BASIC MOUUIE ....eeeiiiiiii ettt e e e e ettt e e e e e e e enbbeaeeeaaeeeaanes 277
P ST U 11 2 L PP PRR 277

P T U 151 2 B 0o T T PR PRR 277
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21.7 USBIT BASIC APl ...ttt sttt et e et e e nbae e e e annes 279
2 T = i U S = S o1 SRR 279
VO A = U ST T © ] o 11 o I PSP SR 280
AR I = U ST 1 [ 1] - SRS 281
21.7.4 R_USDh_PStd_TransSferStart.......cccocciiiiiie e e e e 282
21.7.5 R_USbh_pStd_TranSfErENG ........ccoi i e e e e e e nanes 283
21.7.6 R_usb_pstd _ChangeDeViCeSIALe ... ..uuiiiiii i ee e e e e e e e e e 284
21.7.7 R_usb_pstd_DriverRegiStration .........ccoii i e e 285
21.7.8 R_USDh_pStd_driver_deregiSter ... it e e 286
21.7.9 R_USD_PStd_SetPIPeSTAll....cciiiiiiiiiiiie e 287
21.7.10R_usb_pstd_CONtrolREA ........cccoiiiiiiiiiee et e e e e e e nnes 288
21.7.11R_USDh_PStd _CONrOIWIITE. ..eeiiie e e e e e s s e e e e e e e e aanes 289
22 I 2 = S W Y o T 13 €0 J @1 Y 18 o 1 | =1 o o S SO SERR 290
21.7.13R_USD_PSEA_ POl ettt e a e e e 291

21.8 Communications Device Class Sample Application ..........ccueeiiiiiiiiiiiii e 293

22. USB HOSt BaSiC FUNCLIONS ..coooeeieieeeeeeeee 295

22,0 SUIMIITIAIY ettt sttt s sttt 5555555555555 555555555555 55 5555555555555 s et s s s bnnnnnnen 295

22.2 RETUIN VAIUEBS ..ottt ettt ettt et e e oo e ab ettt e e e e e s bbb be e e e e e e e e anbbeeeeeaeeeaannes 295

A R s U] =1 o T T YT ] o o PP PPPPPPRS 296

2 S o L U 1] = o T [0V S PP PSR TPRPO 297

S T = ST = o T o Y= o PSSR 298

N R = U] = o T @1 o 1= T PSPPSR 299

22.7 R_USBHR_POITASK .eiiiiuiiiiiiiiiiie ettt ettt e e st e e st e e s et e e e s antb e e e s snsbeeesansbeeeennsees 300

22.8 R_USB_ConvertUnicodeStrDSCITOASCIHISIN ...uuuuuiuiuiuiuiuiiininininiereininininininrnrsrerenrss——.. 301

23. USB HOSt CDC APl FUNCHIONS oo 302

23,1 SUIMIIMIAIY ettt ettt st s sttt 5555555555555 555555555555 5555555555555 s s e s s e bnnnnnnen 302

23.2 RETUIN VAIUEBS ...ttt ettt ettt et e e oo e bbbttt e e e e e e s nbabe e e e e e e e e snbbeeeeaaeeeaannes 302

23.3 R_USB_HCDC _INIT tiiiiiiiiiiiiiiiie e sttt sttt e st e e st e e s st eeasssbe e e s ansbeeeaansbeeesansbeeesansbeeesansees 303

23.4 R_USB_HCDC INtErfaCeTaASK ..uuuueiiiiiiiiiiiiiiiie e e s isiiieie e e e e e s esttee e e e e e s ssntatee e e e e e s s snnsnenenaeeesennnes 304

23.5 R_USB_HCDC _WIItE . .uiiiiiiiiiiie ettt ettt st e st e e st e e st e e s enbb e e s enbb e e e e enbbeeesnnnes 305

23.6 R_USB_HCDC_RegiSterCallDackK .........cccuuiiiiieiiiiiiiieei et e e e e e e e e e 306

23.7 R_USB_HCDC_CONTIOI .uiiiiiiiiieiiiiiie et e ettt e sttt st e e s e e s snsbe e e s sntbe e e s ensaeeeeensaeeeeansees 307

24. USB Host HUD API FUNCLIONS oo 308

2.1 SUIMIMIAIY ..utututututnunnnenenenenentneneneeteseeeeeeesesesesesssssesesssesssssesssssssssssssssssssssnsnsnsnnssnsnsnnnnnsnnssnnnnnnnnnnnnns 308

24.2 RETUIN VAIUEBS ...ttt ettt ettt et e e oo e bbbttt e e e e e e s abbbe e e e e e e e e anbbeeeeaaeeeaaannes 308

24.3 R_USB_HHUB _REQISIIAION .. .utiiiiiiiiiiiiiiiiie ettt e e e e e e e ereeeaa e e e anes 309

24,4 R_USB_HHUB_TASK ..uuttiiiiiiiieiiiiiiesiiiiee s siiee e s siteeesstaeeesssabeeessssbaeessssbaeessnsteeessnsseeessnsseeessnsees 310

24.5 R_USB_HHUB_RegiSterCallDack .........cccvuiiiieiiiiiiiiiec et e e siree e e e e 311

25. WDT API FUNCLIONS ..o 312
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A TRt RS U T 0o 1> PSP PPPPRS 312
25.2 RELUIN VAIUEBS ...uuiuiiiiiiiiiitiiiiaiiieieiatetatetaeaeabete e taeetsteteesteeststsestsessstssssstssssssstssssssssssnsssssnsnsnsnnnnnnns 312
AT T = VAT D N 1= AV =1 ] Lo o PP PPPPPPRS 313
25.4 ROWDT _OPEN ..ottt e ettt ettt st e ettt en st en st esen e 314
25.5 ROWDT _CONLIOlciiiiiiiiiiiie ettt s e e et e e e e et e e e e e e s s nbaaneeeeeesesnstnneeeaeeenannne 315
25.6 RWDT _SEAI ..ottt ettt ettt ettt e e e e e e ee e e e et et et et e e 316
25.7 RWWDT_KICK .ttt ettt ettt ettt e e e ee e ettt e et et 317
25.8 R VDT _ClOSE....eeeeeeeeeee e ee et ettt et ettt et et et ettt ettt ettt e e e e s e e et ee et et et et et et et e e eeeneeen 318
26. DEIMO PrOJECIS oo 319
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RZ/N1x Group (D,S,L)

Bare Metal Drivers

1. Overview

The RZN1 BSP contains a suite of drivers for the RZN1 family of device covering RZN1L, S and D variants.

The Included project workspace also includes a sample application (LED Blink) that utilizes the UART, GPIO, and 12C
drivers, as well as demonstrating the system initialization.

The target device is configured by selecting the project to build within the AR Workbench, and choosing Project ->
Options from the menu, or by “right clicking” on the project

o
Options for node "rznld_us\ess_sample_ e
ey Factory Settings
General Options [7] Muttifile: Compilation
Static Analysis Discard Unused Publics
Runtime Checking
MISRAC:1998 |  Encodngs |  FEdra Options
Assembler Language 1 | language2 | Code | Optimizations | Output
Qutput Convertsr List | Prepocessor | Disgnostics | MISRAC:2004
Custom Build
Build Actions [7]lgnore standard include directories
E'”;E’ Additional include direclories: {one perline}
= ouager $PROJ_DIRS\inc Nl
Simulatar SPROJ_DIRS\. \ft_modules'r_uart_rzn1
CADI $PROJ_DIRS\..\t_modules’r_uart_ren1'sre
CMsIS DAP SPROJ_DIRS\. it _modules's_dma_rzn1
DB Server $PROJ_DIRS\. \fit_modules’_dma_rzn" -
I-et/ITAGIet Preinclude file:
Iink/1-Trace
TI Stellaris D
PEmico Defined symbols: fore per line)
ST-LINK BSP_PLAT_RZN1DDE ] Breprocessor output to file
Third-Party Driver Preserve comments
TIMSP-FET Generate Hine drectives
TIXDS

The define from the project, selects the required board, and includes the relevant hwsetup.c, and pin mux settings

11

BSP functions and modules

This package supports functions and modules shown below.

Driver function Module name Description

A5PSW r_abpsw Enables and Configures the 5 Port Switch

ADC r_adc ADC controller driver

Base system r_bsp System timer, board setup, etc.

10 multiplexer r_iomux Select multiplexed 10 function

CAN r_can Configure and control CAN interface independently.

DMA r_dma Configure and control DMA interface independently.

GMAC r_gmac GMAC driver

GPIO r_gpio Configure direction, and control pin level, and control
interrupt input function

12C r_iic Configure baud-rate, and receive/transmit via 12C

MSEBI r_msebi Provides access to the MSEBI peripheral

QSPI r_qspi Configure QSPI peripheral and receive/transmit data from/to
Flash memory vis QSPI.

RTC r_rtc RealTime Clock driver

SDIO r_sdio Control and configure SDIO interface.

Semaphore r_semaphore Provides access to the system semaphore module

SPI r_spi Configure baud-rate, and receive/transmit via SPI

TIMER r_timer Configure and control system Timer.

UART r_uart Configure baud-rate, and receive/transmit via UART

USB Function CDC r_usb Provides a CDC Class driver and USB Function driver

USB Host CDC & HUB  r_usb Provides support for USB Host CDC & Hub classes

WDT r_wdt Configure (for all available cores).
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1.2 BSP system architecture and hierarchy and initialization

1.21 CM3
The system initializes, and calls functions in __iar_program_start () in the file start_m3.c

e Dbsp_interrupts_open();

o0 Initialises the interrupt handlers

Systemlnit();
o0 Configures the CM3 SHCSR

e If execution on the D board, then initialize the DDR RAM.
e jar_data init3();

0 This initializes the memory in the data sections
e SCB->VTOR = (uint32_t)__vector_table;

0 This replaces the vector table with the one defined in vector_table.c
e hardware_setup();

e main();

1.2.2 CA7
The system initializes, and calls functions in __iar_program_start () in the file startup_ARMCA7.s

e Disables interrupts (“CPSID if”, Change Processor State Interrupt or abort disable IRQ & FIQ)
e  Sets up the clocks
e Putany cores other than 0 to sleep
e Reset SCTLR Settings
e Configure ACTLR
e  Set Vector Base Address Register (VBAR) to point to this application's vector table
e  Setup Stack for each exception mode
e set_ mmu
e enable_caches
e Initialise the GIC
e enableVGICPhysicalCPUInterface
e Enable interrupts (“CPSIE if”, Change Processor State Interrupt or abort enable IRQ & FIQ)
e  Systemlnit()
0o If execution on the D board, then initialize the DDR RAM.

0 The function SystemInit() is called in system_RZN1.c. This calls hardware_setup() in the device
specific hardware setup file, this contains the hardware setup routine for the target platform.

0 bsp_interrupts_open();

= [|nitialises the interrupt handlers
0 _ iar_data_init3();

= This initializes the memory in the data sections
0 hardware_setup();

o main();
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1.2.3 hwsetup
Hardware setup calls;

e clock_init();
e sys_timer_start();

0 The timer module is initialized to enable access to a timer, used by drivers for any non-blocking timer
related functionality.

e R_SYSCTRL_EnablelOMUXLV2();

0 This enables the clock supply to enable access to level 2 multiplexed functionality (such as the
UART).
e rznl_board_pinmux(-1);

0 The pinmux is then configured as per the header file from the auto-generation tool for the board.
Using a parameter value of -1 sets the board pinmux settings to the defaults in from the header from
the PinMux Tool.

e output_ports_configure();
o interrupts_configure();
e peripheral_modules_enable();

e dma_mux_configure();

Now all drivers may be used, as their pins are pre-configured.

The IOMUX module contains R_IOMUX_PinCtrl(). This function may be used to re-define any pin functions.
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Bare Metal Drivers

1.3 Folder structure

Folder structure is shown below. There are drivers in “fit _modules” folder.

Connect_it RZN/Software
|

+---BaremetalDriver

| ---r11an0282ejxxxx-rznl-baremetal-drivers.pdf

+-——+---src
+---Fit_modules
+---r_a5psw_rznl
+---r_adc_rznl

+---r_bsp
| +---board
| +---rznld-db

| +---rznll-db
| +---rznls-db

[

[

[

| | \---user

| +---1INnc

| | \---iodefines
| \---mcu

| +---all

| \---rznl

| +---ca’
| +---cm3
| +---ddr

+---r_can_rznl
+---r_config
+---r_dma_rznl
+---r_gmac_rznl
+---r_gpio_rznl
+---r_1iic_rznl
+-—-r_iomux_rznl
+---r_lcdc_rznl
+-—-r_msebi_rznl
+---r_qgspi_rznl
+-—-r_rtc_rznl
+---r_sdio_rznl
+---r_semaphore_rznl
+---r_spi_rznl
+-—-r_timer_rznl
+---r_uart_rznl
+---r_usb_rznl
| +-—-r_usb_common_rznl
| +---r_usbf _basic _rznl
| +---r_usbf_cdc_rznl
| +---r_usbh_basic _rznl
| +---r_usbh_cdc_rznl
| +-—-r_usbh_hub_rznl
\---r_wdt_rznl

---osless_sample
| RZN1D CA7.icf

| RZN1D_CM3.icf

| RZN1S_CA7.icf

| RzZN1S_cM3.icf

| RzZN1_CM3.icf

\

—————— ] ————————————————————————————————————————
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adc_tests.c
can_tests.c
dma_tests.c
gmac_tests.c
gpio_tests.c
i2c_tests.c
lcdc_tests.c
log_serial_io.c
msebi_tests.c
gspi_tests.c
rtc_tests.c
r_usb_pcdc_apl.c
r_usb_pcdc_descriptor.c
sample_app-c
sdio_tests.c
semaphore_tests.c
spi_tests.c
system_tests.c
uart_tests.c
usbf _tests.c
usbh_tests.c

| wdt_tests.c
+---rznld_debug
+---rznld_debug - CA7
+---rznll_debug
+---rznls_debug
+---rznlS _debug - CA7

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
\

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
\

---renesas_app
\---led_blink
+---log_serial_io.c
+---main.c
T——-iar
S-—-7_70
+---rznld_demo_board
+---rznld_demo_board_ca7
+---rznls_demo_board
+---rznls_demo_board_ca7
“—--rznll_demo_board
-—-utilities
\---USB_CDC_WindowsDriver
+---32bit
\---64bit
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2. APl Information
This Driver API follows the Renesas FIT API naming standards.

2.1 Hardware Requirements
This BSP provides support the following MCU features:

e Interval timer peripheral, (Also used as system timer)

o A5SPSW
e ADC

e CAN

e DMA

e GMAC
e GPIO
e I2C

e LCDC

e MSEBI
e QSPI

e RTC

e SDIO
e Semaphore
e SPI

e USB FUNCTION (CDC)

e USB HOST (CDC & Hub Class Support)
e UART

o WDT

2.2 Hardware Resource Requirements

This section details the hardware peripherals that this driver requires. Unless explicitly stated, these resources must be
reserved for the driver and the user cannot use them.

2.2.1 10MUX
This API provides a user-friendly API to the Pin MUX setting functionality.

The user can set pin function, drive strength, internal Pull-Up/down etc config.

Pins can be pre-configured using the PinMux tool (Connect_it RZN\Tools\PinMux) by loading in the relevant
rznl1[s/d/I]-db-pinmux.h containing the board specific code (\bare_metal_dev\src\fit_modules\r_bsp\board\rzn1[s/d/I]-db

2.2.2 System Control

Located under the mcu/rznl folder, this module is typically called from within other drivers to enable peripheral blocks
prior to the drivers being used.

This driver enables/disables the clock to the peripherals, and configures peripheral clock dividers.

2.2.3 A5PSW
This driver enables the functionality of the 5 Port Switch peripheral.

2.2.4 ADC
This driver enables the functionality of the ADC peripheral.
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225 CAN
This driver enables the functionality of the CAN peripheral.

2.2.6 DMA

This driver allows to use DMA independently (e.g. memory to memory transfers). In order to use DMA with other
peripherals, the initialization and the DMA channel opening have to be done through this driver.

2.2.7 GMAC
This driver enables the functionality of the Independent GMAC peripheral.

2.2.8 GPIO

External GPIO pins can be multiplexed for various peripherals such as UART. This driver allows for common GP10
operations on external pins only when multiplexed for GPIO operation. Available GPIO pins are defined in
r_gpio_rzni(l, s, or d).h

229 12C
This driver enables the functionality of the 12C peripheral.

2.2.10 LCDC
This driver enables functionality of the LCDC peripheral.

2.2.11 MSEBI
This driver enables the functionality of the MSEBI peripheral.

2.2.12 QSPI
This driver makes use of the QSPI peripheral to communicate with Flash memory.

The r_gspi_rznl_config.h file allows the user to configure the default page size, and the clock divider.

2.2.13 RTC
This driver enables the functionality of the Real Time Clock peripheral.

2.2.14 SPI
This driver makes use of the SPI peripheral.

Interrupt threshold values can be modified in the “r_spi_rznl config.h” file.

2.2.15 Semaphore
This driver makes use of the Semaphore block.

2.2.16 SDIO
This driver makes use of the SDIO peripheral to communicate with external SD card.

2.2.17 Timer
This driver makes use of the Timer peripheral.
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2.2.18 UART
This driver makes use of the UART peripheral

2.2.19 USB Function CDC Driver
This driver enables the functionality of the USB Function peripheral.

The USB function bare metal driver includes:
e USBf Basic module (HAL and USBf Core)
e USBf CDC module (CDC class driver for USBf)

e USB Common module (definitions and code common to all USB modules including USB Class modules
which may be added in the future)

The USB Function CDC Sample application is included to demonstrate how to use the USBf driver

2.2.20 USB Host (CDC & Hub Class Support)
This driver enables the functionality of the USB Host peripheral.

The USB Host bare metal driver includes:
e USBh Basic module - Host stack with support for OHCI (Full-speed only) and EHCI (High-speed)
e USBh CDC class support
e USBh Hub class support

The USB Host CDC Sample application includes demonstrations of how to use with the the USBf CDC driver, stand-
alone CDC devices and via a Hub.

2.2.21 WDT
This driver makes use of the Watchdog peripheral.

2.3 Limitations
No software limitations.
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2.4 Development Environment
This driver is tested and working with the following:

Item Description

Board Renesas Electronics
e RZ/N1L-DB Development Board
e RZ/N1S-DB Development Board + Expansion Board
e RZ/N1D-DB Development Board + Expansion Board

IDE IAR Systems
Embedded Workbench® for ARM (IAR EWARM 8.30.2)
or later is installed, with the IAR EWARM compiler

Emulator IAR Systems |-jet debugger

2.5 Header Files

All UART API calls and their supporting interface definitions are located in r_uart_rznl_if.h. Likewise, all GP10 API
calls and their supporting interface definitions are located in r_gpio_rznl_if.h. Compile time configurable options are
located in r_uart_rznl_config.h and r_gpio_rznl_config.h. All of these files should be included by the User’s
application.

2.6 Variable Types

2.6.1 Integer Types

This project uses ANSI C99 “Exact width integer types” in order to make the code clearer and more portable. These
types are defined in stdint.h.

2.6.2 A5PSW Types
The 5 Port Switch is configured using the GMAC configuration defines

2.6.3 ADC Types

ADC Channel States
typedef enum

{
ADC_STATE_NOT_INIT = O, /* ADC un-initialised */
ADC_STATE_INIT, /* ADC initialised */
ADC_STATE_CHANNEL_OPEN, /* Channel initialised and idle */
ADC_STATE_CHANNEL_CLOSED, /* Channel uninitialised */
ADC_STATE_CHANNEL_BUSY, /* Channel currently being used for reading sample */
}

ADC_IF_STATE_E;

ADC Control Request
typedef enum

{
ADC_CONTROL_SET_CHAN_CALLBACK, /* Set channel callback for ADC interrupts */
ADC_CONTROL_SET_CHAN_CONFIG, /* Set channel configuration */
ADC_CONTROL_GET_CHAN_CONFIG, /* Get channel configuration */
ADC_CONTROL_SET_CHAN_TRIGGER, /* Set channel trigger */
ADC_CONTROL_GET_CHAN_STATE, /* Get channel state(see ADC_VC_CONFIG_T) */
ADC_CONTROL_SET_DMA_CAPABILITY, /* Set Global DMA Capability */
ADC_CONTROL_SET_DMA_CALLBACK, /* Set DMA callback */
ADC_CONTROL_SET_SAMP_HOLD_CAPABILITY, /* Set Global Sample & Hold Capability */
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}
ADC_CONTROL_REQUEST_E;

Virtual Channel Trigger Enable
typedef struct

{
ADC_VC_TRIG_E trig_trig_enable;
ADC_VC_TRIG_SEL_E trig_select;
} ADC_VC_TRIG_CONFIG_T;

Buffer for ADC channels
typedef struct

{
uint32_t channel [ADC_MAX_LOGICAL_CHANNELS];
} ADC_ALL_CHANNEL_BUFFER_T; /* Buffer size is 32bits to allow usage with DMA mode */

DMA Controller
typedef enum

{
ADC_DMA_DISABLE = 0, ADC_DMA_ENABLE = 1,
3} ADC_DMA_CONTROL_E;

ADC Sample Hold Controller
typedef enum

{

ADC_SAMP_HOLD_DISABLE = 0, ADC_SAMP_HOLD_ENABLE = 7, /* Enable capability on all 3 Physical
Sample & Hold Channels */

3} ADC_SAMP_HOLD_CONTROL_E;

Virtual Channel trigger select
typedef enum

{
ADC_NOT_USED = 0x00,
ADC_EOC_VCO = Ox10,
ADC_EOC_VC1 = Ox11,
ADC_EOC_VC2 = 0x12,
ADC_EOC_VC3 = Ox13,
ADC_EOC_VC4 = Ox14,
ADC_EOC_VC5 = Ox15,
ADC_EOC_VC6 = Ox16,
ADC_EOC_VC7 = Ox17,
ADC_EOC_VC8 = 0x18,
ADC_EOC_VC9 = 0x19,
ADC_EOC_VC10 = Oxla,
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ADC_EOC_VC11 = Ox1b,

ADC_EOC_VC12 = Oxlc,

ADC_EOC_VC13 = 0x1d,

ADC_EOC_VC14 = Oxle,

ADC_EOC_VC15 = Ox1fF,
} ADC_VC_TRIG_SEL E;

Virtual Channel Trigger Enable
typedef enum

{
ADC_TRIG_DISABLE = 0, ADC_TRIG_ENABLE = 1,
} ADC_VC_TRIG_E;

ADC Virtual Channel Configuration
typedef union

{

uint32_t value;

struct

{
unsigned long adcl_chan_sel :3;
unsigned long adc2_chan_sel
unsigned long mode :2;
unsigned long trig_select :5;
unsigned long trig_enable :1;
unsigned long run_mode :1;
unsigned long adc_module :2;
unsigned long dma_request :2;

}:

} ADC_VC_CONFIG_T;

ADC Virtual Channel
typedef union

{

uintl6é_t value;

struct
unsigned long vcO :
unsigned long vcl :

unsigned long vc2 :

unsigned long vc4 :

1
1
1
unsigned long vc3 :1;
1
unsigned long vc5 :1

1

unsigned long vc6 :
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unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
}:
} ADC_VC_T;

long
long
long
long
long
long
long
long
long

ADC Transfer mode

typedef enum
{

VvC7 :
vc8 -
vc9 -

vclO :

vcll
vcl2
vcl3
vcla
vcl5

ADC_ACQ_MODE_BLOCKING
ADC_ACQ_MODE_CONTINUOUS, /* Same as blocking but if read at lower speed than that of the

acquisition time then a value should always be instantaneously available*/

0, /* Wait for conversion to complete */

ADC_ACQ_MODE_NON_BLOCKING, /* Invoke callback when acquisition has completed */

ADC_ACQ_MODE_DMA, /* Same as non-blocking but data is written to or read from DMA channel */

3 ADC_ACQ_MODE_E;

ADC Required Transfer Information

typedef struct
{

ADC_ACQ_MODE_E acq_mode; /* The mode of the acquisition */

uint32_t * acq_buf; /* Where acquisition data is stored **if** using a blocking mode*/

} ADC_ACQ_CMD_T;

ADC Channel Transfer Completion Call-back Function Prototype for Non-Blocking mode

typedef void (*adc_chan_complete_callback_t)(uint8_t chan_num,

uint32_t acq_value);

ADC DMA Completion Call-back Function Prototype
typedef void (*adc_dma_complete_callback_t)(void);

2.6.4 CAN Types

CAN Channel States

typedef enum
{
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CAN_STATE_NOT_INIT = O, /* CAN un-initialised */

CAN_STATE_INIT, /* CAN initialised */

CAN_STATE_CHANNEL_OPEN, /* Channel initialised and idle */
CAN_STATE_CHANNEL_CLOSED, /* Channel uninitialised */

CAN_STATE_CHANNEL_BUSY, /* Channel currently being used for reading sample */

} CAN_IF_STATE E;

CAN Control Request
typedef enum

{
CAN_CONTROL_SET_CHAN_CALLBACK, /* Set channel callback for CAN interrupts */
CAN_CONTROL_GET_CHAN_STATE, /* Get channel state*/
CAN_CONTROL_GET_CHAN_CONFIG, /* Get channel configuration */
CAN_CONTROL_SET_CHAN_RESET, /* Set channel into Reset state */
CAN_CONTROL_CLEAR_CHAN_RESET, /* Exit channel from Reset state */
CAN_CONTROL_SET_CHAN_BITRATE, /* Set channel Bitrate */
CAN_CONTROL_SET_CHAN_FILTER, /* Set channel Filter */
CAN_CONTROL_START_CHAN_SYNC_PULSE, /* Start channel Synch pulse (CANopen) */
CAN_CONTROL_STOP_CHAN_SYNC_PULSE, /* Stop channel Synch pulse (CANopen) */
CAN_CONTROL_GET_CHAN_STATS, /* Get channel Communication Statistics */
CAN_CONTROL_SET_TEST_MODE, /* Enable/disable channel Test modes */

3 CAN_CONTROL_REQUEST E;

CAN Events

typedef enum

{
CAN_EVENT_RX = 0, /* Message Received */
CAN_EVENT_TX, /* Message Transmitted */
CAN_EVENT_ERR_BUSOFF, /* Bus is Off */
CAN_EVENT_ERR_PASSIVE, /* No acknowledge */
CAN_EVENT_ERR_ACTIVE, /* Bus OK */
CAN_EVENT_ERR_OVERRUN /* Receive message lost */

3 CAN_EVENT T;

CAN Bit-rate
typedef enum

{
CAN_BR_20_KBITS
CAN_BR_50_KBITS
CAN_BR_100_KBITS =
CAN_BR_125 KBITS =
CAN_BR_250 _KBITS =
CAN_BR_500_KBITS =
CAN_BR_800_KBITS =
CAN_BR_1000_KBITS

N~ o g~ WN B O
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CAN_BR_INVALID
3 CAN_BITRATE_T;

8

CAN Test Modes
typedef enum

{
CAN_TMODE_NONE =
CAN_TMODE_TX_NACK_OK
CAN_TMODE_TX_SINGLE_SHOT
CAN_TMODE_MONITOR_ONLY
CAN_TMODE_SELF_RX

3 CAN_TEST_MODE_T;

1
o ~ N P O

CAN RTR Filter
typedef enum

{
CAN_FRTR_LOW
CAN_FRTR_HIGH 1,
CAN_FRTR_DONT_CARE
} CAN_FILTER_RTR_T;

1
o

1
N

CAN Message Structure
typedef struct

{

uint32_t id;

bool rtr_flag;

bool extended_flag;

uintl6_t data_len;

uint8_t data[CAN_DATA_LEN_MAX];:
} CAN_MSG_T;

CAN Synch Pulse Setup Structure
typedef struct

{
CAN_MSG_T sync_msg;
uintl6_t sync_period_in_bits;

3 CAN_SYNC_PULSE_T;

CAN Acceptance Filter Setup Structure
typedef struct

{
uint32_t accept; /*
uint32_t mask; /*

bool is_extended; /*

/* No tests mode active */

/* TX requires no ACK to be seen as successful */

/* Do not attempt to repeat unsuccessful messages */

/* Listen to messages on the bus without issuing an ACK */

, /* Receive own Tx messages */

/* Filter for non-RTR messages */
/* Filter for RTR messages */

/* Don"t care if RTR is set or not */

/* Message identifier */

/* Remote Transmission requested */
/* Extended ldentifier */

/* Length of data */

/* Message data */

1st Acceptance Filter */
1st Acceptance Filter Mask */

Defines if filter relates to extended or standard ID */

R11AN0282EJ0014 Rev.0.14
August 1, 2019

RENESAS

Page 25 of 323



RZ/N1x Group (D,S,L)

Bare Metal Drivers

CAN_FILTER_RTR_T is_rtr;
} CAN_FILTER_T;

CAN Bus Metrics Structure
typedef struct

{
uint32_t tx_msgs_total;
uint32_t tx_msgs_std;
uint32_t tx_msgs_ext;
uint32_t rx_msgs_total;
uint32_t rx_msgs_std;
uint32_t rx_msgs_ext;
uint32_t bus_off_errors;
uint32_t bus_passive_errors;
uint32_t bus_active_errors;
uint32_t data_overrun_errors;

3 CAN_STATS T;

CAN Config Structure
typedef struct

{
CAN_BITRATE_T bitrate;
CAN_FILTER_T filter;
CAN_SYNC_PULSE_T sync_msg;
uint32_t test mode;

} CAN_CONFIG_T;

CAN Event callback

/* Defines if also filtered on RTR flag */

typedef void (*can_event_callback_t)(uint8_t chan_num, CAN_EVENT_T event, CAN_MSG_T *ptr_msg);

2.6.5 DMA Types

DMA channel state
typedef enum

{

DMA_CHANNEL_STATE_CLOSED = 0, /* Channel uninitialised */
DMA_CHANNEL_STATE_OPEN, /* Channel initialised and idle */
DMA_CHANNEL_STATE_BUSY /* Channel currently being used for transfer */

} DMA_CHANNEL_STATE;

DMA transfer mode and flow controller

typedef enum
{

MTM = 0, /* Memory to memory - Flow controller: DMAC */

R11AN0282EJ0014 Rev.0.14
August 1, 2019

Re Page 26 of 323
KENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

MTP_DMAC = 1, /* Memory to peripheral - Flow controller: DVMAC */
PTM_DMAC = 2, /* Peripheral to memory - Flow controller: DMAC */
PTP_DMAC = 3, /* Peripheral to peripheral - Flow controller: DMAC */

PTM_P = 4, /* Peripheral to memory - Flow controller: Peripheral */

PTP_SP = 5, /* Peripheral to peripheral - Flow controller: Source Peripheral */

MTP_P = 6, /* Memory to peripheral - Flow controller: Peripheral */

PTP_DP = 7, /* Peripheral to peripheral - Flow controller: Destination Peripheral */
} DMA_TR_FLOW;

DMA transfer width
typedef enum

{
BITS8 = 0, /* 1 Byte */
BITS16 = 1, /* 2 Bytes */
BITS32 = 2, /* 4 Bytes */
BITS64 = 3, /* 8 Bytes */
} DMA_TR_WIDTH;

DMA transfer burst length (of width: DMA_TR_WIDTH)
typedef enum

{
DATA_ITEMS_1 = 0, /* Single transaction per transaction request */
DATA_ITEMS 4 = 1, /* 4 Data items per transaction request */
DATA_ITEMS_8 = 2, /* 8 Data items per transaction request */
DATA_ITEMS_16 = 3, /* 16 Data items per transaction request */
DATA_ITEMS_32 = 4, /* 32 Data items per transaction request */
DATA_ITEMS 64 = 5, /* 64 Data items per transaction request */
DATA_ITEMS_128
DATA_ITEMS_256 = 7, /* 256 Data items per transaction request */

} DMA_BURST_LEN;

6, /* 128 Data items per transaction request */

DMA handshaking type
typedef enum

{
HARDWARE = 0, SOFTWARE = 1
3 DMA_HS_TYPE;

DMA address incrementation
typedef enum

{
INCREMENT = O, DECREMENT = 1, NO_CHANGE = 2
} DMA_INCREMENTATION;
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DMA handshaking setup
typedef struct

{
DMA_HS_TYPE TYPE; /* software handshaking or hardware handshaking */
bool INTERFACE_POLARITY; /* true = active low, false = active high */

uint8_t HS_INTERFACE; /* Which DMA request channel to map the DMA channel to (see DMA
Multiplexing register) To do: implement user manipulation of this register */

} DMA_HANDSHAKING;

DMA channel configuration
typedef struct

{
uint8_t PRIORITY;
DMA_HANDSHAKING SRC_HS;
DMA_HANDSHAKING DST_HS;
} DMA_CHAN_CTRL;

DMA transaction configuration
typedef struct

{
bool INT_EN;
DMA_TR_FLOW TR_FLOW;
uint32_t SRC;
uint32_t DST;
DMA_INCREMENTATION SRC_INCR;
DMA_INCREMENTATION DST_INCR;
DMA_TR_WIDTH SRC_TR_WIDTH;
DMA_TR_WIDTH DST_TR_WIDTH;
DMA_BURST_LEN SRC_BRST_LEN;
DMA_BURST_LEN DST_BRST_LEN;
uintl6é_t BLOCK_SIZE;

} DMA_TRANS_CTRL;

DMA Trasnfer request type
typedef enum

{

DMA_TRANSFER, /* When hardware handshaking is enabled or memory to memory transfer is
selected, use this to enable the channel for transfer*/

DMA_SRC, /* Source software transaction request */
DMA_SRC_SINGLE, /* Single source software transaction request */
DMA_SRC_LAST, /* Last source transaction request */
DMA_DST, /* Destination software transaction request */
DMA_DST_SINGLE, /* Single destination software transaction request */
DMA_DST_LAST, /* Last destination transaction request */

} DMA_TRANS_REQ_TYPE;
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DMA control request
typedef enum

{
DMA_CONTROL_GET_DRIVER_VERSION, /* Get the driver version (returns one byte) */
DMA_CONTROL_SET_CALL_BACK, /* Set the call back function for interrupts */

DMA_CONTROL_SET_CHAN_CONFIG, /* Set the configuration for the channel: flow control,
((priority)), handshaking */

DMA_CONTROL_GET_CHAN_CONFIG, /* Get the configuration for the channel */

DMA_CONTROL_SET_TRANS_CONFIG, /* Set the configuration for the transaction: source and
destination locations, incrementation, transfer widths, burst lengths, block size */

DMA_CONTROL_GET_TRANS_CONFIG, /* Get the configuration for the transaction */
DMA_CONTROL_GET_CHAN_STATE, /* Get the state of the channel: Open, Closed, Busy */

DMA_CONTROL_PAUSE_TRANS, /* Cleanly suspend all DMA transfers on the channel (channel state
remains busy) */

DMA_CONTROL_RESUME_TRANS, /* Unsuspend DMA transfers on the channel */
DMA_CONTROL_FREE_CHAN /* Disables channel and sets the state to open */
} DMA_CONTROL_REQUEST;

DMA Callback function
typedef void (*dma_trans_complete_callback) (uint8_t DMAC_number, uint8_t channel);

2.6.6 GMAC

GMAC channel state
typedef enum

{
GMAC_STATE_CLOSED = 0, /* Channel uninitialised */
GMAC_STATE_OPEN, /* Channel initialised and idle */
} GMAC_STATE;

GMAC Control State
typedef enum {

SET_SPEED, /* Change speed in PHY, GMAC an RGMII/MII interface */
SET_FILTER, /* Change filtering setting for GMAC*/
ETH_MUX_CTRL /* Change control settings for ethernet switch mux */

} gmac_control_state_t;

GMAC Enable / Disable
typedef enum{

DISABLE = O,
ENABLE = 1,

} gmac_control;
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GMAC Filter MAC address should be used for source address filtering or destination
typedef enum{

Destination_Address = 0,
Source_Address = 1,

} gmac_comparison_field;

GMAC Operation modes: FD - full duplex, HD - half duplex
typedef enum {

FD_1G,
HD_1G,
FD_100M,
HD_100M,
FD_10M,
HD_10M,

} gmac_operation_mode_t;

GMAC Pointer to data of the last received packet
typedef struct {

char *payload;
uint64_t *dst_mac;
uint64_t *src_mac;
uintl6_t *type;

} gmac_receive_buf;

GMAC Stores the speed of the operation on the link and received data of the last received packet
typedef struct {

uint8_t chan_num;

uint8_t port;
gmac_operation_mode_t mode;
gmac_receive_buf receive_buf;
uintl6_t *payload_length;

} gmac_transfer_data;

GMAC Filtering configurations
typedef struct {

gmac_control receive_all;
gmac_control sa_filter;
gmac_control sa_inverse_filter;
gmac_control da_inverse_filter;
gmac_control disable_broadcast;
gmac_control promiscuous_mode;

gmac_comparison_field mac_comparison_field[17]; /*Tells whether the filter MAC address
should be used for source address filtering or destination */
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uintl6_t msw_mac_addr[17]; /*Most significant word of MAC address which
is desired to be used for filtering (18 address can be used for filtering, 1 of them is hard coded
with device MAC address*/

uint32_t Isw_mac_addr[17]; /*Most significant word of MAC address which
is desired to be used for filtering*/

uint8_t number_of_filtered_addr; /*Number of added addresses*/

} gmac_fFilter_config;

GMAC Ethernet frame data
typedef struct {

uintlé_t dst_mac_msw;
uint32_t dst_mac_lsw;
uintl6_t type;
char *payload;
uintl6é_t size;

} gmac_eth_frame;

GMAC Link Status
typedef enum

{
LINK_DOWN = 0, LINK_UP =1,
} link_status;

2.6.7 GPIO Types

gpio_pin_states_t
State of the GPI1O pin (Whether or not it has been enabled as gpio).
typedef enum
{
GPI0_PIN_STATE_CLOSED = 0, /* Pin uninitialized */
GPI0_PIN_STATE_OPEN, /* Pin initialized */
} gpio_pin_states_t;

gpio_dir_t
Options that can be used with the R_GPIO_PortDirectionSet () and R_GPIO_PinDirectionSet () functions. Also the
output of the R_GPIO_PinDirectionGet () function.

typedef enum

{
GPI0O_DIRECTION_INPUT = Ou, /* GPIO Input */

GPIO_DIRECTION_OUTPUT = 1u /* GPIO Output */
} gpio_dir_t;

gpio_int_en_t
Used with the R_GPIO_InterruptEnable () function to Enable and Disable interrupts for a GPIO pin.
typedef enum

{
GPIO_INTTERRUPT_DISABLED = Ou, /* GPI10 Pin Interrupt Disable */
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GPI1O_INTTERRUPT_ENABLED = 1u /* GP10 Pin Interrupt Enable */
} gpio_int_en_t;

gpio_int_mask_t

Used with the R_GPIO_InterruptMask () to mask or unmask interrupts for a GPI1O pin.

typedef enum

{
GPI0_INTTERRUPT_MASK_DISABLED = Ou, /* GP10 Pin Interrupt Mask Disable (unmasked) */
GPIO_INTTERRUPT_MASK_ENABLED = 1u /* GPIO Pin Interrupt Mask Enable (masked) */

} gpio_int_mask_t;

gpio_int_trigger_type_t
Used with the R_GPIO_InterruptTriggerType () function to configure the GPIO pin interrupt to be edge triggered or
level triggered.

typedef enum
{
GPIO_INTTERRUPT_TRIGGER_LEVEL = Ou, /* GPI10 Pin Interrupt level triggered */
GPIO_INTTERRUPT_TRIGGER_EDGE = 1u /* GPIO Pin Interrupt edge triggered */
} gpio_int_trigger_type_t;

gpio_int_polarity_t

Used with the R_GPIO_InterruptTriggerPolarity () function to configure the polarity of the GPIO pin interrupt to be
high or low. If the trigger type is edge triggered then low polarity refers to a falling edge and high polarity refers to a
rising edge.

typedef enum
{
GPIO_INTTERRUPT_POLARITY_LOW = Ou, /* GPIO Pin Interrupt Polarity Low */
GPI0_INTTERRUPT_POLARITY_HIGH = 1u /* GPI10 Pin Interrupt polarity High */
} gpio_int_polarity_t;

gpio_level t
The logic level of the GPIO pins.
typedef enum
{
GPIO_LEVEL_LOW = Ou, /* Output/Input Level low */
GPI0O_LEVEL_HIGH = 1u /* Output/Input Level high */
} gpio_level_t;

gpio_cmd_t
Used with the R_GPIO_PinControl () function to configure the properties of the GP10O pins.
typedef enum

{
GPI10_CONTROL_GET_PIN_STATE, /* Get the pin state */
GP10_CONTROL_SET_INT, /* Enable or disable interrupts */
/* A maximum of 8 A-Port pins can be enabled for interrupts at a time */
GPI10_CONTROL_SET_INT_MASK, /* Setup interrupt mask */
GPI0O_CONTROL_SET_INT_TRIG_TYPE, /* Set the interrrupt trigger type */
GPIO_CONTROL_SET_INT_TRIG_POL /* Set the interrupt trigger polarity */

} gpio_cmd_t;
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gpio_callback
Call back function for interrupts.
typedef void (*gpio_callback) (gpio_port_pin_t pin);

2.6.8 12C Types

12C Channel States
typedef enum

{
12C_CHANNEL_STATE_CLOSED = 0, /* Channel uninitialized */
12C_CHANNEL_STATE_OPEN, /* CHANNEL initialized and idle */
12C_CHANNEL_STATE_BUSY /* Channel currently being used for Read or Write */
} 12C_IF_CHANNEL_STATE_E;

12C Transfer States
typedef enum

{
I12C_TRANSFER_STATE_IDLE = 0, /* Not started */

12C_TRANSFER_STATE_IN_PROGRESS, 12C_TRANSFER_STATE_END, /* Transfer completed OK, transfer
status not yet requested */

12C_TRANSFER_STATE_ERROR /* Transfer error, transfer status not yet requested */
} 12C_IF_TRANSFER_STATE_E;

12C transfer mode
typedef enum

{

12C_TRANSFER_MODE_BLOCKING = 1, /* Wait for rx or tx transfer to complete (12C interrupt
disabled) */

12C_TRANSFER_MODE_NON_BLOCKING, /* Invoke callback when rx or tx transfer has completed (12C
interrupt enabled )*/

3 12C_TRANSFER_MODE_E;

12C transfer structure
typedef struct

{

12C_TRANSFER_MODE_E transfer_mode; /* blocking or non-blocking i.e. interrupt disabled or
enabled */

uint32_t timeout_ms; /* max time to wait for data to be sent or received */

} i2c_transfer_config_t;

12C configuration structure
typedef struct

{

/* 12c channel configuration */

bool master; /* TRUE if master mode, FALSE if slave mode*/

bool restart_enable; /* True if Restart conditions may be sent - Master mode only */
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uint8_t addr_mode; /* 0: 7-bit addressing. 1: 10-bit addressing */

uint8_t addr_mode_response_slave; /* 0: responds to 7-bit addressing. 1: responds to 10-bit
addressing - Slave mode only */

uint8_t speed; /* 1: standard mode (100 kbits/sec). 2: fast mode (<= 400 kbits per sec) -
Master mode only */

uint32_t slave_addr; /* Slave address - Slave mode only */

3 12C_CHANNEL_CONFIG_T;

12C Control Request
typedef enum

{
12C_CONTROL_GET_DRIVER_VERSION, /* Get 12C Driver version */
12C_CONTROL_SET_CHAN_CONFIG, /* Set channel configuration */
12C_CONTROL_GET_CHAN_CONFIG, /* Get channel configuration */
12C_CONTROL_GET_CHAN_STATE, /* Get channel state (see 12C_IF_CHANNEL_STATE_E) */
12C_CONTROL_SET_COMPLETION_CALLBACK, /* Set 12C operation completion callback */
12C_CONTROL_RESET /* Reset the 12C channel */

} 12C_CONTROL_REQUEST_E;

Define for 12C Information structure type.
typedef struct

{
uint8_t *p_tx _data; /* Pointer to transmit data buffer */
uint8_t *p_rx_data; /* Pointer to receive data buffer */
uint32_t data_len; /* Number of byes to send or receive */
} i2c_info_t;

12C callback
typedef void (*i2c_transfer_complete_callback_t) (uint8_t chan_num, uint32_t total_bytes);

12C Parameters Type
typedef struct

{
uint32_t size; /* Total flash size */
uint32_t page_size; /* Write (page) size */
} 12C_PARAMETERS_TYPE_T;

2.6.9 IOMUX Types

iomux_pin_properties_t

typedef struct

{
uint8_t function;
uint8_t drive_strength;
uint8_t pull_level;

}iomux_pin_properties_t;
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iomux_cmd_t

typedef enum

{
10MUX_CONTROL_GET_PIN_PROPERTIES,
10MUX_CONTROL_SET_PIN_PROPERTIES

} i1omux_cmd_t;

2.6.10 LCDC Types

LCDC States
typedef enum

{
LCDC_PORT_STATE_CLOSED = O,
LCDC_PORT_STATE_OPEN,
LCDC_PORT_STATE_BUSY

} lcdc_port_state_e;

Touch screen driver states
typedef enum
{
TS_STATE_CLOSED = 0,
TS_STATE_OPEN,
} ts_state_e;

Touch screen events
typedef enum

{
TS_EVENT_NONE = 0,
TS_EVENT_PEN_DOWN,
TS_EVENT_PEN_DRAG,

TS_EVENT_PEN_UP /* final touch on touch screen */

} ts_event_ e;

LCDC Control Request
typedef enum

{
LCDC_CONTROL_SET_PORT_CONFIG,
LCDC_CONTROL_GET_PORT_CONFIG,
LCDC_CONTROL_GET_PORT_STATE,
LCDC_CONTROL_RESET

} lcdc_control_request_e;

LCDC Blink Mode
typedef enum

/* LCDC Port not configured and not enabled */

/* LCDC Port configured and enabled */

/* LCDC port display currently being updated */

/* touch screen driver not configured & not enabled */

/* touch screen driver configured and enabled */

/* No touch screen event */
/* Tirst touch on touch screen */

/* drag on touch screen */

/* Set port configuration */

/* Get port configuration */

/* Reset the LCDC

*/
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{

LCDC_BLINK_MODE_OFF = 0, /* Disable blink */

LCDC_BL INK_MODE_SLOW, /* Enable blink SLOW speed*/
LCDC_BL INK_MODE_MEDIUM, /* Enable blink MEDIUM speed*/
LCDC_BL INK_MODE_FAST /* Enable blink FAST */

} lcdc_blink_mode_e;

Pixel format
typedef enum

{

LCD_RGB888,
LCD_RGB666,
LCD_RGB565,
LCD_RGB555,
LCD_BGR888,
LCD_BGR666,
LCD_BGR565,
LCD_BGR555

} lcd_pixel_format_e;

LCDC Port Configuration
typedef struct

{
uint32_t bpp; /* bits per pixel */
Icd_pixel_format_e pixel_format;
uint32_t X_res; /* max pixels horizontally */
uint32_t y_res; /* max pixels vertically */
uintl6_t *palette; /* palette lookup table values , required for

LCDC_DRIVER_BPP_1, LCDC_DRIVER_BPP_2, LCDC_DRIVER_BPP_4, LCDC_DRIVER_BPP_8 */
} lcdc_port_config_t;

Point pixel coordinates
typedef struct

{
uint32_t lcd_point_x;
uint32_t lcd_point_y;
} lcd_point_t;

/* Rectangle pixel coordinates */
typedef struct
{
uint32_t lIcd_rectangle_left;
uint32_t lcd_rectangle_top;
uint32_t lcd_rectangle_right;
uint32_t lcd_rectangle_bottom;
} lcd_rectangle_t;
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Display buffer

typedef struct

{
uint8_t *display_buf_mem; /* pointer to mem area for display buffer */
uint32_t display_buf_mem_size;
uint32_t display_x_res; /* display buffer width in pixels */
uint32_t display_y_res; /* display buffer height in pixels */

} lcdc_display_buffer_t;

Touch Screen event information
typedef struct

{
ts_event_e event; /* touch screen event */
lcd_point_t position; /* touch position on the display */

} tsd_touch_event_info;

Touch Screen event callback

typedef void (*ts_event_callback_t)(tsd_touch_event_info *touch_screen_event, uint8_t
num_positions);

2.6.11 MSEBI TYPES

MSEBI Master/Slave mode
typedef enum {

MSEBIM = O, /* MSEBI Master */
MSEBIS /* MSEBI Slave */

} msebi_mode_t;

State of the MSEBI --> Whether or not it has been opened
typedef enum

{
MSEBI_STATE_CLOSED = O, /* MSEBI un-opened */
MSEBI_STATE_OPEN /* MSEBI opened */

} msebi_states_t;

Callback Mode
typedef enum

{
TRANSFER = 0, /* Register callback function only for received transfer interrupts */
RECEIVE = 1, /* Register callback function only for received receive interrupts */

TRANFER_RECEIVE = 2 /* Register the same callback function for received transfer/receive
interrupts */

} msebi_callback_mode_t;
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State of the MSEBI chip select --> Whether or not it has been opened

typedef enum

{
MSEBI_CS_STATE_CLOSED = O,
MSEBI_CS_STATE_OPEN

} msebi_cs_states_t;

/* Chip select un-opened */

/* Chip select opened */

Cycle sizes of the different MSEBI phases

typedef struct {

uint8_t write_dle_data_nb; /* Size
write cycle in no burst mode */

uint8_t read_dle_data _nb; /* Size
read cycle in no burst mode */

uint8_t write_dle_data_b; /* Size
write cycle in burst mode */

uint8_t read_dle_data_b; /* Size
read cycle in burst mode */

bool cle_data; /* Size of
*/

bool ale_data; /* Size of
*/

} msebi_cyclesize_t;

of data

of data

of data

of data

control

address

Setup and hold timings for MSEBI data phase

typedef struct {

uint8_t write_dle_setup;
write cycle */

uint8_t read_dle_setup;
read cycle */

uint8_t m_write_dle hold;
write cycle (Master only) */

uint8_t m_read_dle_hold;
read cycle (Master only) */

} msebi_setuphold_t;

The operating modes of MSEBI
typedef enum {

MSEBIM_16_ASY
MSEBIM_16_SYN
MSEBIM_32_ASY

MSEBIM_08_ASY =
MSEBIM_08_SYN =
MSEBIM_TRANS_MAX = 5,

MSEBIS_16_SYN

1
o

/*

/*

/*

/*

Size

Size

Size

Size

of data

of data

of data

of data

0
1
2

MSEBIM_32_SYN = 3, /* Synchronous, 32 bit
4, /* Asynchronous, 8 bit
5

, /* Synchronous, 8 bit

/* Synchronous, 16 bit

MSEBIS_32_SYN = 1, /* Synchronous, 32 bit

latch

latch

latch

latch

latch

latch

phase

phase

phase

phase

phase

phase

phase

phase

phase

phase

setup

setup

(O(1 MSEBI_CLK) - 255(256 MSEBI_CLK)) on

(0(1 MSEBI_CLK)

255(256 MSEBI_CLK)) on

(O(L MSEBI_CLK) - 3(4 MSEBI_CLK)) on

(0(1 MSEBI_CLK) - 3(4 MSEBI_CLK)) on
(False(l MSEBI_CLK) - True(2 MSEBI_CLK))

(False(l MSEBI_CLK) - True(2 MSEBI_CLK))

(1(1 MSEBI_CLK) - 63(63 MSEBI_CLK)) on

(1(1 MSEBI_CLK) - 63(63 MSEBI_CLK)) on

hold (0(0 MSEBI_CLK) - 63(63 MSEBI_CLK)) on

hold (0(0 MSEBI_CLK) - 63(63 MSEBI_CLK)) on

, /* Asynchronous, 16 bit mode, no burst (Master only) */
, /* Synchronous, 16 bit mode, burst available */

, /* Asynchronous, 32 bit mode, no burst (Master only) */

mode, burst available */

mode, no burst (Master only) */

mode, burst available */

mode, burst available */

mode, burst available */
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MSEBIS_08_SYN = 2, /* Synchronous, 8 bit mode, burst available */
MSEBIS_TRANS_MAX = 2

} msebi_trans_func_t;

MSEBI wait management
typedef enum {

MSEBI_WAIT_CSN 1, /* Wait management on MSEBI_WAIT[n]_N pin */
MSEBI_WAIT_CSO = 2 /* Wait management on MSEBI_WAITO_N pin */

} msebi_wait _mode_t;

MSEBI DMA access type
typedef enum {

MSEBI_DMA_TRANSMIT = 1,
MSEBI_DMA_RECEIVE = 2,
MSEBI_DMA_WRITE = 1,
MSEBI_DMA_READ = 2

} msebi_dma_access_t;

#define MSEBI_MAX_FIFO_LEVEL 32
#define MSEBI_MAX_DMA_TRANSFER_SIZE 8191

Max burst sizes between Master CPU FIFO and MSEBI bus
typedef enum {

MSEBIM_BURST_1 WORD = O, /* 1 word burst max */
MSEBIM_BURST_2_WORDS
MSEBIM_BURST_4_WORDS
MSEBIM_BURST_8_WORDS =
MSEBIM_BURST_16_WORDS = 4, /* 16 words burst max */
MSEBIM_BURST_UNLIMITED = 5, /* Not limited */
MSEBIM_BURST_MAX = 5

, /* 2 words burst max */

1
2, /* 4 words burst max */
3

, /* 8 words burst max */

} msebim_burstsize;

Max burst sizes between Slave CPU FIFO and MSEBI bus
typedef enum {

MSEBIS_BURST_1 WORD = O, /* 1 word burst max */
MSEBIS_BURST_4_WORDS = 1

MSEBIS_BURST_8 WORDS = 2, /* 8 words burst max */
MSEBIS_BURST_16_WORDS = 3, /* 16 words burst max */

, /* 4 words burst max */

MSEBIS_BURST_MAX = 3

} msebis_burstsize;

MSEBI Master common configurations
typedef struct {

uint8_t rx_TFfifo_data_level; /* Current recieve CPU FIFO level 1 word is 32 bits. READ FROM

REGISTER */
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uint8_t tx_fifo_data_level; /* Current transmit CPU FIFO level 1 word is 32 bits. READ FROM
REGISTER */

uint8_t msebim_clk_low; /* Time duration in units of MSEBIM_HCLK of MSEBIM_CLK level low
(01 MSEBIM_HCLK) - 3(4 MSEBIM_HCLK)) */
uint8_t msebim_clk_high; /* Time duration in units of MSEBIM_HCLK of MSEBIM_CLK level high

(0(1 MSEBIM_HCLK) - 3(4 MSEBIM_HCLK)) */
msebim_burstsize cpu_write_burst; /* Max write burst size from CPU Tx FIFO to MSEBI bus */
msebim_burstsize cpu_read_burst; /* Max read burst size from MSEBI bus to CPU Rx FIFO */

} msebim_config_t;

MSEBI Slave common configurations
typedef struct {

uint8_t rx_Tfifo_data_level; /* Current recieve CPU FIFO level 1 word is 32 bits. READ FROM
REGISTER */

uint8_t tx_fifo_data level; /* Current transmit CPU FIFO level 1 word is 32 bits. READ FROM
REGISTER */

msebis_burstsize cpu_read_burst; /* Max burst size of reads of Slave CPU Tx FIFO by MSEBI
Master */

msebis_burstsize cpu_write_burst; /* Max burst size of writes from Slave CPU Rx FIFO to AHB
master */

bool buffer_data; /* true: data is bufferable, false: data is not bufferable */
bool cache_data; /* true; data is cacheable, false: data is not cacheable */

uint8_t cfg_reg_timeout _delay x4; /* Timeout of register access delay = 4 *
(cfg_reg_timeout_delay x4 + 1),(0(4 MSEBIS_HCLK) - 15(64 MSEBIS_HCLK)) */

} msebis_config_t;

General MSEBI chip select configurations
typedef struct {

msebi_trans_func_t trans_func;

msebi_wait_mode_t wait_func;

bool burst_enable; /* true: burst mode enable (Synchronous mode only), false: burst mode
disabled */

bool addr_route_csl; /* true: map MSEBI_CS1 N on address line, false: no address routing */

bool addr_route_cs2; /* true: map MSEBI_CS2_N on address line, false: no address routing */

bool addr_route_cs3; /* true: map MSEBI_CS3_N on address line, false: no address routing */

} msebi_config_cs_t;

Master MSEBI chip select configurations
typedef struct {

msebi_config_cs_t m_s_shared_config;

bool wait_management; /* true: wait management as defined in m_s_shared_config, false: No
wait management */

uint8_t num_ale_used; /* The number of phase MSEBI_ALE used (0-4) */

bool parallel_ale_mode; /* true: parallel mode, false: serial mode (only MSEBIM_ALE used for
all ALE cycles) */

bool multi_dle; /* true: multi DLE mode enabled, false: multi DLE mode disabled */

uint8_t extend_addr; /* Least significant 5 bits: b5 to bO - MSEBI_A31 to MSEBI_A27 */

} msebim_config_cs_t;
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Slave MSEBI chip select configurations
typedef struct {

msebi_config_cs_t m_s_shared_config;
bool write_access; /* true: enable write on device, false: disable write on device */

bool mmu_addr_mode; /* true: address management MMU mode, false: address anagement direct mode
*/

} msebis_config_cs_t;

Master MSEBI DMA control configurations for both transmit and receive.
typedef struct {

bool single_dest_width; /* Size of single transaction can be configured. READ FROM
REGISTER */

uintl6é_t current_block_size; /* Outstanding single transactions. READ FROM REGISTER */

uintlé_t block size; /* Destination/Source block transfer size 13bits 0-8191*/
msebim_burstsize burst_size; /* Max burst transaction size */
bool enable_dma; /* true: enable the DMA false: disable the DMA */

} msebim_dma_control_cs_t;

Master MSEBI DMA data level configurations for both transmit and receive.
typedef struct {

bool use_ext _pin; /* true: enable the control of DMA channel by external pins,
false: DMA starts immediately */

msebim_burstsize fifo_burst_size; /* Max burst size for access between DMA FIFO and MSEBI bus.
*/

uint8_t current_fifo_data_level; /* Current FIFO data level. 1 word is 64 bits. READ FROM
REGISTER */

uint8_t fifo_data_level; /* FIFO data level control. 0-31 with 28 being an optimal
value. */

} msebim_dma_datalevel_cs_t;

Slave MSEBI DMA data level configurations for both transmit and receive.
typedef struct {

uintl6_t current_fifo_data_level; /* Current FIFO data level. 1 word is 32 bits. READ FROM
REGISTER */

bool flow_control; /* true: enable the DMA flow control for write signal */
bool burst_size optimised; /* Burst size optimization true: enabled */
msebis_burstsize fifo_burst_size; /* Max burst size for access between DMA FIFO and MSEBI bus.

*/

} msebis_dma_datalevel_cs_t;

Slave MSEBI from CPU interrupt status
typedef struct {

bool eob_detected_dma_tx[MSEBI_CS DMA_COUNT]; /* true: end of block detected for DMA transmit
chip 0,1 */

bool eob_detected_dma_rx[MSEBI_CS _DMA_COUNT]; /* true: end of block detected for DMA receive
chip 0,1 */

bool eob_detected_cpu_tx[MSEBI_CS COUNT]; /* true: end of block detected for CPU transmit chip
0,3 */

bool eob_detected_cpu_rx[MSEBI_CS_COUNT]; /* true: end of block detected for DMA receive chip
0,3 */

} msebis_interrupt_status_t;
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Slave MSEBI from CPU interrupt control of mask and clear

typedef struct {

bool eob_interrupt_dma_tx[MSEBI_CS_DMA_COUNT];

transmit chip 0,1 */

bool eob_interrupt_dma_rx[MSEBI_CS_DMA_COUNT];

chip 0,1 */

bool eob_interrupt_cpu_tx[MSEBI_CS_COUNT];

chip 0,3 */

bool eob_interrupt_cpu_rx[MSEBI_CS_COUNT];

chip 0,3 */

} msebis_interrupt_control_t;

/* true: Mask or clear interrupt for DMA

/* true: Mask or clear interrupt for DMA receive

/* true: eMask or clear interrupt for CPU transmit

/* true: Mask or clear interrupt for DMA receive

Master MSEBI DMA read or write block address configurations.

typedef struct {

bool align_first_block 32bit;
align 64-bit */

uint32_t address_dma_read;
transfer. Only bits 3 to 31 used.*/

} msebim_dma_block_address_cs_t;

typedef struct {

/* true: align the first block address as 32 bit, false:

/*

bool enable; /* true:

bool force; /* true:

} msebis_dma_request_cs_t;

MSEBI Control Request
typedef enum {

MSEBI_CONTROL_SET_CONFIG,
MSEBI_CONTROL_GET_CONFIG,
MSEBI_CONTROL_MASTER_CLK_ENABLE,
MSEBI_CONTROL_SET_CS_CYCLESIZE,
MSEBI_CONTROL_GET_CS_CYCLESIZE,
MSEBI_CONTROL_SET_CS_SETUPHOLD,
MSEBI_CONTROL_GET_CS_SETUPHOLD,
MSEBI_CONTROL_SET_CS_CONFIG,
MSEBI_CONTROL_GET_CS_CONFIG,

MSEBI_CONTROL_SET_CS_DMA_TDATALEVEL,
MSEBI_CONTROL_GET_CS_DMA_TDATALEVEL,
MSEBI_CONTROL_SET_CS_DMA_RDATALEVEL,
MSEBI_CONTROL_GET_CS_DMA_RDATALEVEL,
MSEBI_CONTROL_SET_CS_DMA_TCONTROL,
MSEBI_CONTROL_GET_CS_DMA_TCONTROL,
MSEBI_CONTROL_SET_CS_DMA_RCONTROL,
MSEBI_CONTROL_GET_CS_DMA_RCONTROL,
MSEBIM_CONTROL_SET_CS_DMA_READADDR,
MSEBIM_CONTROL_GET_CS_DMA_READADDR,

First block address used by DMA controller to start a DMA

enable the DMA ready to transmit or recieve */

drive the DMA flow control signals */

pn
pn
~
~
pn
pn
pn
pn
pn
pn
pn
pn
p
p
-
-
p
p
-

Set the common configurations */

Get the current common configurations */

Enable/Disable MSEBIM_CLK clock generation */

Set the chip select cycle size */

Get
Set
Get
Set
Get
Set
Get
Set
Get
Set
Get
Set
Get
Set
Get

the
the
the
the
the
the
the
the
the
the
the
the
the
the
the

chip
chip
chip
chip
chip
DMA
DMA
DMA
DMA
DMA
DMA
DMA
DMA
DMA
DMA

select cycle size */

select setup and hold times */

select setup and hold times */

select configuration */
select configuration */
transmit data level */
transmit data level */
receive data level */
receive data level */
transmit control */
transmit control */
receive control */
receive control */

read address register */

read address register

*/
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MSEBIM_CONTROL_GET_CS_DMA_CURR_READADDR, /* Get the DMA current read address register */

MSEBIM_CONTROL_SET_CS_DMA_WRITEADDR, /* Set the DMA write address register */
MSEBIM_CONTROL_GET_CS_DMA_WRITEADDR, /* Get the DMA write address register */
MSEBIM_CONTROL_GET_CS_DMA_CURR_WRITEADDR,/* Get the DMA current write address register */
MSEBIM_CONTROL_FLUSH_CPU_FIFO, /* Flush CPU Receive FIFO */
MSEBIS_CONTROL_SLAVE_CS_ENABLE, /* Enable/Disable MSEBI_CS[n]_N master request
receiving */
MSEBIS_CONTROL_SET_CS_MMU_ADDRESS, /* Set the MMU base address register */
MSEBIS_CONTROL_GET_CS_MMU_ADDRESS, /* Get the MMU base address register */

MSEBIS_CONTROL_SET_CS_MMU_ADDRESS MASK, /* Set the MMU base address mask register */
MSEBIS_CONTROL_GET_CS_MMU_ADDRESS MASK, /* Get the MMU base address mask register */
MSEBIS_CONTROL_SET_CS_DMA_TRANSMIT_REQ, /* Set the DMA transmit request register */
MSEBIS_CONTROL_GET_CS_DMA_TRANSMIT_REQ, /* Get the DMA transmit request register */
MSEBIS_CONTROL_SET_CS DMA_RECEIVE_REQ, /* Set the DMA receive request register */
MSEBIS_CONTROL_GET_CS DMA_RECEIVE_REQ, /* Get the DMA receive request register */

MSEBIS_CONTROL_GET_INT_STATUS, /* Get interrupt status register values */
MSEBIS_CONTROL_GET_MASKED_INT_STATUS, /* Get masked interrupt status register values */
MSEBIS_CONTROL_SET_MASK_INTERRUPT, /* Set interrupt mask */
MSEBIS_CONTROL_GET_MASK_INTERRUPT, /* Get interrupt mask */
MSEBIS_CONTROL_CLEAR_INTERRUPT, /* Clear slave interrupt */

MSEBIS_CONTROL_SET_CS_CPU_EOB_ADDRESS, /* Set CPU End of Block address register value */
MSEBIS_CONTROL_GET_CS_CPU_EOB_ADDRESS, /* Get CPU End of Block address register value */
MSEBIS_CONTROL_SET_CS_DMA_EOB_ADDRESS, /* Set DMA End of Block address register value */
MSEBIS_CONTROL_GET_CS_DMA_EOB_ADDRESS, /* Get DMA End of Block address register value */

} msebi_cmd_t;

MSEBI callback function prototype
typedef void (*msebi_callback) (msebi_mode_t mode);
2.6.12 QSPI Types

QSPI Channel States
typedef enum {

QSP1_CHANNEL_STATE_CLOSED = O, /* Channel uninitialised */
QSP1_CHANNEL_STATE_OPEN, /* CHANNEL initialised and idle */
QSP1_CHANNEL_STATE_BUSY /* Channel currently being used for Read or Write */

3 QSPI_IF_CHANNEL_STATE_E;

QSPI Control Request
typedef enum {

QSPI_CONTROL_GET_DRIVER_VERSION = 1,  /* Get QSPI driver version */
QSP1_CONTROL_SET_TRANSFER_CONFIG,
QSP1_CONTROL_GET_TRANSFER_CONFIG,
QSPI_CONTROL_GET_CHAN_STATE, /* Get channel state (see QSPI_IF_CHANNEL_STATE_E) */
QSPI1_CONTROL_RESET, /* Reset the QSPI channel */

} QSPI_CONTROL_REQUEST E;
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Enumeration for values of SPI operation mode.
typedef enum e_qgspi_opmode

{
QSP1_OPMODE_SINGLE_SP1_WRITE = O, /* Single-SPI mode for writing */
QSP1_OPMODE_SINGLE_SPI1_READ, /* Single-SPI mode for reading */
QSP1_OPMODE_SINGLE_SPI_WRITEREAD, /* Single-SP1 mode for writing and reading */
QSPI1_OPMODE_DUAL_SPI, /* Dual-SPI mode */
QSPI1_OPMODE_QUAD_SPI /* Quad-SPI mode */

3 QSP1_OPMODE_E;

Define for data transfer mode.
typedef enum e_gspi_transfer_mode

{

QSP1_TRANSFER_MODE_STIG = O, /* Software Triggered Instruction Generator (STIP) required to
access Config & Status SPIl registers & perform ERASE */

QSP1_TRANSFER_MODE_DAC, /* Direct Access Controller, mem-mapped-AHB accesses directly
trigger a read or write to flash memory */

QSP1_TRANSFER_MODE_INDIRECT /* Indirect mode */

3} QSP1_TRANSFER_MODE_E;

Define for QSPI Information structure type.
typedef struct

{
uint32_t page_size; /* Flash page size */
uint32_t sector_size; /* Flash sector size */
uint32_t flash_size; /* Flash total size */
QSP1_OPMODE_E op_mode; /* SPI operating mode */
QSP1_TRANSFER_MODE_E tran_mode; /* Data transfer mode */

} gspi_info_t;

2.6.13 RTC

RTC States

typedef enum

{
RTC_STATE_NOT_INIT = 0, /* RTC un-initialised */
RTC_STATE_INIT, /* RTC initialised */
RTC_STATE_OPEN, /* RTC open */
RTC_STATE_CLOSED, /* RTC closed */

3

RTC_IF_STATE_E;

RTC Control Request
typedef enum

{
RTC_CONTROL_GET_DRIVER_VERSION, /* Get RTC Driver version */
RTC_CONTROL_SET_CLOCK_CONFIG, /* Set Clock configuration */
RTC_CONTROL_GET_STATE, /* Get state (see RTC_IF_STATE_E) */
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RTC_CONTROL_SET_ALARM_CALLBACK, /* Set RTC Alarm Callback */
RTC_CONTROL_SET_PERIODIC_CALLBACK, /* Set RTC One Second Callback */
RTC_CONTROL_SET_ONE_SEC_CALLBACK, /* Set RTC One Second Callback */
RTC_CONTROL_RESET /* Reset the RTC */

3 RTC_CONTROL_REQUEST E;

RTC Hour Modes
typedef enum

{
RTC_HOURS_AMPM = 0, /* hours reported in am/pm mode */
RTC_HOURS_24HR = 1, /* hours reported in 24 hour mode */
} RTC_HOURS_MODE_E;

RTC Events
typedef enum

{
RTC_ALARM_EVENT = 0, RTC_PERIODIC_EVENT, RTC_ONE_SEC_EVENT,
} RTC_EVENT E;

RTC Periodic Events
typedef enum

{
RTC_PERIODIC_NONE = 0,
RTC_PERIODIC_QTR_SEC = 1,
RTC_PERIODIC_HALF_SEC = 2,
RTC_PERIODIC_ONE_SEC = 3,
RTC_PERIODIC_ONE_MIN = 4,
RTC_PERIODIC_ONE_HOUR = 5,
RTC_PERIODIC_ONE_DAY = 6,
RTC_PERIODIC_ONE_MTH = 7

} RTC_PERIODIC_EVENT_E;

RTC Clock Calibration Modes
typedef enum

{
RTC_CLK_CALIB_NONE = 0, RTC_CLK_CALIB_FINE, RTC_CLK_CALIB_COARSE,
3} RTC_CLOCK_CALIB_MODE_E;

RTC Alarm Setup
typedef struct

{
uint8_t minutes;
uint8_t hours;
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union
{
uint8_t activeDays;
struct
{
bool sunday :1;
bool monday :1;
bool tuesday :1;
bool wednesday :1;
bool thursday :1;
bool friday :1;
bool saturday :1;
}:
}:

3 RTC_ALARM_SETUP_T;:

RTC Clock Calibration
typedef struct

{
int32_t clkFrequency;
RTC_CLOCK_CALIB_MODE_E mode;
} RTC_CLOCK_CALIB_T;

RTC Callback Function Prototype
typedef void (*rtc_event_callback_t) (RTC_EVENT_E event);

RTC Callback Request
typedef struct

{
RTC_EVENT_E eventType;

rtc_event_callback_t callback;

union
{
RTC_ALARM_SETUP_T alarmSetup;
RTC_PERIODIC_EVENT_E periodicSetup;
}:

3 RTC_CALLBACK_REQUEST T;:

2.6.14 SDIO Types

SDIO Host controller state
typedef enum
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{

SDIO_STATE_CLOSED = 0, /* Controller uninitialised */

SDIO_STATE_OPEN, /* Initialised controller, not busy */
SDIO_STATE_BUSY /* Initialised and busy controller */

} SDIO_STATE;

Clock dividers for external SD clock - Base frequency = 50MHz

typedef enum
{

SDIO_CLK_DIV_2046 = 11, /* Base frequency / 2046*/
SDIO_CLK_DIV_1024 = 10, /* Base frequency / 1024*/
SDIO_CLK_DIV_512
SDIO_CLK_DIV_256
SDIO_CLK_DIV_128

SDIO_CLK_DIV_64
SDIO_CLK_DIV_32
SDIO_CLK_DIV_16

SDIO_CLK_DIV_8
SDIO_CLK_DIV_4
SDIO_CLK_DIV_2

= 9, /* Base frequency / 512*/
= 8, /* Base frequency / 256*/
= 7, /* Base frequency / 128*/
= 6, /* Base frequency / 64*/
= 5, /* Base frequency / 32*/
= 4, /* Base frequency / 16*/
3, /* Base frequency / 8*/

2, /* Base frequency / 4*/

1, /* Base frequency 7/ 2*/

SDI0O_CLK_DIV_BASE_FREQ = O /* Base frequency */

3 SDIO_CLK DIV;

Command response type

typedef enum
{

SDIO_RESPONSE_NONE, /* No response */
SDIO_RESPONSE_R1, /* Resopnse: R1 */
SDIO_RESPONSE_R1b, /* Resopnse: Rlb */
SDIO_RESPONSE_R2, /* Resopnse: R2 */
SDIO_RESPONSE_R3, /* Resopnse: R3 */
SDIO_RESPONSE_R4, /* Resopnse: R4 */
SDIO_RESPONSE_R5, /* Resopnse: R5 */
SDI0_RESPONSE_R5b, /* Resopnse: R5b */
SDIO_RESPONSE_R6, /* Resopnse: R6 */
SDIO_RESPONSE_R7 /* Resopnse: R7 */
} SDIO_RESPONSE_TYPE;

Direction of data in transfer
typedef enum

{
SDIO_WRITE = 0, /* Write to card */
SDIO_READ = 1 /* Read from card */
} SDIO_DIRECTION;

Data transfer width
typedef enum
{
SDIO_WIDTH_1_BIT, /* 1-bit mode */
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SDIO_WIDTH_4_BIT, /* 4-bit mode */
SDIO_WIDTH_8_BIT /* 8-bit mode <- for embedded devices only */
} SDIO_TRANS_WIDTH;

Type of issued command to the card
typedef enum

{
SDIO_CMD_NON_DATA = 0, /* Data line not used with command */
SDIO_CMD_DATA = 1 /* Command uses data line */

} SDIO_COMMAND_TYPE;

Card type

typedef enum
{

SD, /* SDSC card */

SDHC_SDXC, /* SDHC or SDXC */

sDbI0, /* SDIO card */

MMC, /* eMMC */

INVALID_CARD /* Unknown card type */
} SDIO_CARD_TYPE;

SD card physical spec. version
typedef enum

{

Version_1_0, /* SD physical spec. ver. 1.00 and 1.01 */
Version_1_1, /* SD physical spec. ver. 1.10 */
Version_2, /* SD physical spec. ver. 2.00 */

Version_3, /* SD physical spec. ver. 3.0x */

Version_4, /* SD physical spec. ver. 4.xx */

Version_5, /* SD physical spec. ver. 5.xx */

Version_6, /* SD physical spec. ver. 6.xx */
Version_Unknown /* Unknown SD physical spec. version */

3} SDIO_CARD_VERSION;

Information about the card sent by the card
typedef struct

{

uint32_t OCR; /* Operating Conditions Register */

uint32_t RCA; /* Relative Card Address */

uint32_t CID[4]; /* Card 1D Numbers */

uint32_t CSD[4]; /* Card specific data */

uint32_t SCR[2]; /* SD Config Register */

SDIO_CARD_VERSION Card_Version; /* physical spec version */
} SDIO_CARD_PARAMETERS;

SDIO control request
typedef enum
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{
SDIO_CONTROL_GET_DRIVER_VERSION, /* Get the driver version number */

SDIO_CONTROL_SEND_CMD, /* Send a command */

SDIO_CONTROL_SEND_APP_CMD, /* Send an application command */

SDIO_CONTROL_SET_INSERT_EJECT_CALLBACK, /* Set call back function */

SDIO_CONTROL_GET_CARD_TYPE, /* Get the card type */

SDIO_CONTROL_SET_CLK DIV, /* Set the external clock frequency divider */

SDIO_CONTROL_SD_INIT, /* Initialise card in SD mode */

SDIO_CONTROL_SPI_INIT, /* Initialise card in SPI mode */

SDIO_CONTROL_SET_BUS_WIDTH, /* Set the data bus width */

SDIO_CONTROL_GET_CARD_PARAMS /* Returns a populated SDIO_CARD_PARAMETERS struct */
} SDIO_CONTROL_REQUEST;

Callback functions for interrupts
Transfer complete/error callback

typedef void (*sdio_callback) (uint16_t SDIO_NormallntStatus, uint16_t SDIO_ErrorIntStatus);
Card inserted/ejected callback

typedef void (*sdio_insert_eject_callback) (bool SDIO_card_inserted, bool SDIO_card_ejected);

Transfer control
typedef struct

{
void *buffer; /* Address of buffer to store data */
uint16_t block_count; /* Number of blocks to be transfered */
SDIO_DIRECTION direction; /* Direction of data */
sdio_callback trans_complete_callback; /* Address of the callback function */
} SDIO_TRANS_CTRL;

Command info
typedef struct

{
uint8_t command_index; /* CMD index */
uint32_t argument; /* CMD argument */
SDIO_RESPONSE_TYPE response_type; /* Expected response for CMD index */
SDIO_COMMAND_TYPE command_type; /* Data or non-data command */
SDIO_TRANS_CTRL command_data; /* Transfer control */
uint32_t response[4]; /* CMD response buffer */

} SDI10_COMMAND;

2.6.15 Semaphore

Semaphore States
typedef enum

{
SEMAPHORE_STATE_NOT_INIT = O, /* Semaphore un-initialised */
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SEMAPHORE_STATE_INIT,
} SEMAPHORE_IF_STATE_E;:

Semaphore Control Request
typedef enum

{
SEMAPHORE_CONTROL_GET_STATE,
SEMAPHORE_CONTROL_GET_STATUS,
SEMAPHORE_CONTROL_GET_CPU_ID,
SEMAPHORE_CONTROL_RESET

} SEMAPHORE_CONTROL_REQUEST E;

Semaphore Status Request
typedef struct

{
SEMAPHORE_ID_E semld;
SEMAPHORE_CPU_E cpuld;

} SEMAPHORE_STATUS_REQUEST IF T;

2.6.16 SPI Types

SPI Channel States
typedef enum {

SP1_CHANNEL_STATE_CLOSED = O,
SP1_CHANNEL_STATE_OPEN,
SP1_CHANNEL_STATE_BUSY

} spi_channel_state_t;

SPI Transfer mode
typedef enum {

SPI_TRANSFER_MODE_BLOCKING =

0,

SP1_TRANSFER_MODE_NON_BLOCKING,

SP1_TRANSFER_MODE_DMA,
dma channel */

} spi_transfer_mode_t;

SPI Transfer type
typedef enum {

SPI_TRANSFER_TYPE_TX_RX = 0,
SPI_TRANSFER_TYPE_TX = 1,
SP1_TRANSFER_TYPE_RX = 2,

} spi_transfer_type_t;

SPI Frame Format
typedef enum {

/* Semaphore initialised */

/* Get state (see SEMAPHORE_IF_STATE_E) */

/* Get status of a Semaphore */

/* Get CPU Id of processor currently running this code */

/* Reset the Semaphore */

/* Channel uninitialised */

/* Channel initialised and idle */

/* Channel currently being used for Read or Write */

/* Wait for rx or tx transfer to complete */

/* Invoke callback when rx or tx transfer has completed */

/* Same as non-blocking but data is written to or read from

/* Transmit and receive */
/* Transmit only */

/* Receive only */
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spi_motorola = 0, /* Motorola SPI frame format */
spi_texas_instruments = 1, /* Texas Instruments Synchronous Serial Protocol */
spi_microwire = 2 /* National Semiconductor Microwire */

} spi_frame_format_t;

Motorola frame format serial clock phase
typedef enum {

toggle_clk_mid_data bit = 0, /* Serial clock toggles in middle of first data bit */

toggle_clk_start_data_bit = 1 /* Serial clock toggles at start of first data bit */

} spi_motorola_clk_phase_t;

Motorola frame format serial clock polarity
typedef enum {

clk_inactive_low = O, /* Inactive

clk_inactive_high =1 /* Inactive

} spi_motorola_clk_pol_t;

SPI Motorola frame format config
typedef struct {

spi_motorola_clk_phase_t clk_phase;

spi_motorola_clk_pol_t clk_polarity;

} spi_motorola_config_t;

Microwire frame format handshaking
typedef enum {

microwire_handshaking_disabled = O,
microwire_handshaking_enabled = 1

} spi_microwire_master_handshaking_t;

Microwire frame format transfer mode
typedef enum {

microwire_non_sequential_trans = 0,
microwire_sequential_trans = 1

} spi_microwire_trans_mode_t;

Microwire frame format data direction
typedef enum {

microwire_receive_data = O, /* The data word

microwire_send_data = 1 /* The data word

} spi_microwire_data_dir_t;

SPI Microwire frame format config
typedef struct {

uint8_t control_frame_size;

/*
/*

/*
/*

/*
/*

state of serial clock

state of serial clock

serial clock phase */

serial clock polarity

handshaking interface

handshaking interface

is

*/

is

is

low */
high */
disabled */
enabled */

Non-sequential transfer */

Sequential transfer */

is sent to the external device */

is received from the external device */

/* Control frame size: 1-16 bits */

spi_microwire_master_handshaking_t handshaking; /* Handshaking configuration */

spi_microwire_data_dir_t data_direction; /*

Data direction configuration */

spi_microwire_trans_mode_t transfer_mode; /* Transfer mode configuration */

} spi_microwire_config_t;

SPI master channel config
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typedef struct {
uint32_t baudrate; /* Divides SPI_SCLK, values: (even numbers) between 2 and 65534 */
uint8_t slave_select; /* Slave Select(0 to 3): Corresponds to SPI_SS_N lines [0:3] */
uint8_t RXD_sample_delay; /* SP1 MISO sample delay in unit of SPI_SCLK 0-64 */

} spi_master_channel_config_t;

SP1 Channel configuration
typedef struct {

uint8_t data_frame_size; /* Data frame size: 4-16 bits */
spi_frame_format_t frame_format; /* SPI1 Frame Format */
spi_motorola_config_t motorola_config; /* Motorola frame format config --

Ignored when frame format is not Motorola */

spi_microwire_config_t microwire_config; /* Microwire frame format config --
Ignored when frame format is not Microwire */

spi_master_channel_config_t master_config; /* SP1 master channel config --
Ignored by slave channels */

} spi_channel_config_t;

SPI Required transfer information
typedef struct {

uintl6_t *read_buf; /* Where data received is stored */
uintlé_t *write_buf; /* Data to be written */
/* Each element in the read/write buffers is assumed to equal the data frame size.

Thus, it is the user®s responsibility to right-justify write data in the write buffer */

uintlé_t data_ frames; /* Number of data frames to read/write -- if dma
mode is used, this is limited to 8191 */

spi_transfer_mode_t transfer_mode_rx; /* The transfer mode of the read */

spi_transfer_mode_t transfer_mode_tx; /* The transfer mode of the write */

spi_transfer_type_t transfer_type; /* The type of transfer being requested */

} spi_transfer_data_t;

SPI Transfer completion call-back function prototype
typedef void (*spi_transfer_complete_callback_t)(uint8_t chan_num);

SPI Control Request
typedef enum {

SP1_CONTROL_SET_CALL_BACK, /* Set the call back function for SPI interrupts */

SP1_CONTROL_SET_CHAN_CONFIG, /* Set channel configuration */

SPI_CONTROL_GET_CHAN_CONFIG, /* Get channel configuration */

SP1_CONTROL_RESERVE_DMA_ CHAN_RX, /* Reserve a DMA channel for use with the SPI channel Rx
transfers */

SPI_CONTROL_RESERVE_DMA_CHAN_TX, /* Reserve a DMA channel for use with the SPI channel Tx
transfers */

SP1_CONTROL_RELEASE_DMA CHAN_RX, /* Release any reserved DMA channels from the SPI channel
Rx transfers */

SPI_CONTROL_RELEASE_DMA_CHAN_TX, /* Release any reserved DMA channels from the SP1 channel
Tx transfers */

SPI_CONTROL_GET_CHAN_STATE, /* Get channel state (see spi_channel_state_t) */

SP1_CONTROL_CANCEL_TRANSFER /* Cancels an ongoing transfer */
} spi_cmd_t;
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2.6.17 Sys Control

The SYSCTRL_Type defines the bit fields for the system control register. For the definition, refer to the

SYSCTRL_SFR_table.h file.

2.6.18 Timer Types

Timer DMA Info
typedef struct

{
uint8_t DMAC_number;
uint8_t HS_Interface;
uint8_t channel;
bool dma_chan_reserved;

} timer_dma_info;

TIMER call-back function prototype

typedef void (*timer_interval_callback) (unsigned long interval_count);

2.6.19 UART Types

UART_IF_CHANNEL_STATE_E

UART channel states
typedef enum {

UART_CHANNEL_STATE_CLOSED = O,

UART_CHANNEL_STATE_OPEN,
UART_CHANNEL_STATE_BUSY
3 UART_IF_CHANNEL_STATE_E;

UART_TRANSFER_MODE_E

UART transfer mode

typedef enum {

/* Channel uninitialized */
/* CHANNEL initialized and idle */

/* Channel currently being used for Read or Write */

UART_TRANSFER_MODE_BLOCKING = 1, /* Wait for rx or tx transfer to complete */
UART_TRANSFER_MODE_NON_BLOCKING, /* Invoke callback when rx or tx transfer has completed

*/

UART_TRANSFER_MODE_DMA,
channel */

3 UART_TRANSFER_MODE_E;

UART PARITY_E
UART Parity settings

typedef enum {
UART_PARITY_NONE = O,
UART_PARITY_ODD,
UART_PARITY_EVEN

} UART_PARITY_E;

/* Same as non-blocking but data is written to or read from dma
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UART_FLOW_CONTROL_E
UART Flow control settings

typedef enum {
UART_FLOW_CONTROL_NONE = O,
UART_FLOW_CONTROL_HW =1

} UART_FLOW_CONTROL_E;

UART number of stop bits
typedef enum

{
NO_OF STOP_BITS 1 = 0, /*1< 1 stop bits */
NO_OF_STOP_BITS_2 = 1, /*I< 2 stop bits
- If 5 bits per char, this is 1.5 stop bits */
} UART_STOP_BITS E;

UART number of data bits per character
typedef enum

{

DATA_BITS_PER_CHAR_5 = 0, /*I< 5 data bits per character */
DATA_BITS_PER_CHAR_6
DATA_BITS_PER_CHAR_7
DATA_BITS_PER_CHAR_8

} UART_DATA BITS_E;

1, /*1< 6 data bits per character */

2, /*1< 7 data bits per character */

3, /*1< 8 data bits per character */

UART_CHANNEL_CONFIG_T

Channel configuration structure

typedef struct

{
UART_PARITY_E parity; /*!< Parity configuration */
UART_FLOW_CONTROL_E flow_control; /*I< Flow control */
UART_STOP_BITS_E stopbits; /*!< Number of stop bits */
UART_DATA_BITS_E databits; /*!< Number of data bits per character */
uint32_t baudrate; /*I< Transfer baudrate */

3 UART_CHANNEL_CONFIG_T;

UART transfer complete callback
typedef void (*uart_transfer_complete_callback_t) (uint8_t chan_num, uint32_t total_bytes received);

UART_CONTROL_REQUEST _E
UART Control Request

/* UART Control Request */
typedef enum {

UART_CONTROL_GET_DRIVER_VERSION = 1, /* Get UART driver version */

UART_CONTROL_SET_CHAN_CONFIG, /* Set channel configuration parity, flow_control,
stopbits, databits, baudrate */

UART_CONTROL_GET_CHAN_CONFIG, /* Get channel configuration */

UART_CONTROL_SET_DMA_TX_CONFIG, /* Set DMA block size and burst size for transmit mode

(Memory to peripheral)*/

R11AN0282EJ0014 Rev.0.14 Page 54 of 323
August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

UART_CONTROL_SET_DMA_RX_CONFIG, /* Set DMA block size and burst size for receive mode
(Peripheral to memory)*/

UART_CONTROL_GET_DMA_TX_CONFIG, /* Get DMA configuration for transfer mode */
UART_CONTROL_GET_DMA_RX_CONFIG, /* Get DMA configuration for receive mode */
UART_CONTROL_GET_CHAN_STATE, /* Get channel state (see UART_IF_CHANNEL_STATE_E) */
UART_CONTROL_TRANSFER_CANCEL, /* Cancel current transfer */

UART_CONTROL_RESET, /* Reset the UART channel */

} UART_CONTROL_REQUEST_E;

2.6.20 USB FUNCTION CDC TYPES
USB Basic

USB error Type
typedef uintl6_t USB_ER_t;

USB UTR Type
typedef struct USB_UTR USB_UTR_t;

USB Standard Callback Type
typedef void (*USB_UTR_CB_t)(USB_UTR_t *);

USB Class Callback Type
typedef void (*USB_CB_t)(uintl6_t);

USB Request Type
typedef struct

{
uintl6é_t ReqType; /* Request type */
uintl6_t ReqTypeType; /* Request type TYPE */
uintl6_t ReqTypeRecip; /* Request type RECIPIENT */
uintl6_t ReqRequest; /* Request */
uintl6é_t ReqValue; /* Value */
uintl6_t Reqglndex; /* Index */
uintl6_t RegLength; /* Length */
uintl6_t align; /* align structure on 32-bit boundary */

3} USB_REQUEST_t;

struct USB_UTR

{
uintl6é_t keyword; /* Rootport / Device address / Pipe number */
USB_UTR_CB_t complete; /* Call Back Function Info */
void *tranadr; /* Transfer data Start address */
uint32_t tranlen; /* Transfer data length */
uintl6e_t status; /* Status */
uintl6_t pipectr; /* Pipe control register */
}:

Class request processing function type
typedef void (*USB_CB_TRN_t)(USB_REQUEST_t* preq, uintl6_t ctsq);
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Driver Registration
typedef struct USB_PCDREG

{
uintl6é_t **pipetbl; /* Pipe Define Table address */
uint8_t *devicetbl; /* Device descriptor Table address */
uint8_t *qualitbl; /* Qualifier descriptor Table address */
uint8_t **configtbl; /* Configuration descriptor Table address */
uint8_t **othertbl; /* Other configuration descriptor Table address */
uint8_t **stringtbl ; /* String descriptor Table address */
USB_CB_t devdefault; /* Device default callback */
USB CB_t devconfig; /* Device configured callback */
USB_CB_t devdetach; /* Device detach callback */
USB_CB_t devsuspend; /* Device suspend callback */
USB_CB_t devresume; /* Device resume callback */
USB_CB_t interface; /* Interface changed callback */
USB_CB_TRN_t ctritrans; /* Control Transfer callback */
uintl6é_t registered; /* set true when a PCD application has been registered */

1 USB_PCDREG_t;

1.1.1.1 CDC Class Driver
typedef struct st_unist

{
union
{

unsigned long WORD;

struct

{
/* DCD signal */
uintlé_t bRxCarrier:1;
/* DSR signal */
uintl6_t bTxCarrier:1;
/* State of break detection mechanism of teh device */
uintlé_t bBreak:1;
/* State of ring signal detection of the device */
uintl6é_t bRingSignal :1;
/* Framing error */
uintl6_t bFraming:1;
/* Parity error */
uintlé_t bParity:1;
/* Over Run error */
uintl6é_t bOverRun:1;
/* reserve */
uintlé_t rsv:9;

} BIT;
Ju_USB_SCI_SerialState;
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}

USB_SCI_SerialState_t;

typedef struct

{

}

/* Data terminal rate,

uint32_t

/* Stop bits */
uint8_t

/* Parity */
uint8_t

/* Data bits */
uint8_t

/* reserve */

uint8_t

USB_PCDC_LineCoding_t;

typedef struct

{

}

USB_PCDC_ControlLineState_t;

/* DTR */
uintlé_t
/* RTS */
uintl6_t
/* reserve */

uintl6_t

in bits per second */

dwDTERate;

bCharFormat;

bParityType;

bDataBits;

rsv;

/* note:

bDTR:1;

bRTS:1;

rsv:14;

2.6.21 USB Host CDC Class Types

USB Host CDC Class Events

typedef enum

{

EVENT_HCDC_NONE,

EVENT_HCDC_CONFIGURED,

EVENT_HCDC_DETACH,

EVENT_HCDC_CLASS_REQUEST_START,
EVENT_HCDC_CLASS_REQUEST_COMPLETE,

EVENT_HCDC_RD_START,
EVENT_HCDC_RD_COMPLETE,
EVENT_HCDC_WR_START,

EVENT_HCDC_WR_COMPLETE,

EVENT_HCDC_COM_NOTIFY_RD_START,
EVENT_HCDC_COM_NOTIFY_RD_COMPLETE,

make sure is 32-bit aligned

*/
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EVENT_HCDC_t;

USB Host CDC Control Operations
typedef enum

{
USB_HCDC_CONTROL_SET_CALLBACK,
USB_HCDC_CONTROL_SET_CHAN_CONFIG,
USB_HCDC_CONTROL_GET_CHAN_CONFIG,
USB_HCDC_CONTROL_SEND_BREAK,

3

USB_HCDC_CONTROL_REQUEST _t;

USB Host CDC Class Event Callback
typedef void (* USB_HCDC_CB_t)(uintl6_t devadr, EVENT_HCDC_t event,

const uint8_t * data, uintl6_t length);

2.6.22 USB Host Hub Class Types

USB Host Hub Class Events
typedef enum

{
EVENT_HHUB_NONE,
EVENT_HHUB_CONFIGURED,
EVENT_HHUB_DETACH,
EVENT_HHUB_DEVICE_ATTACH,
EVENT_HHUB_DEVICE_DETACH,
}

EVENT_HHUB_t;

USB Host Hub Class Event Callback
typedef void (* USB_HHUB CB_t)(uintl6_t devadr, EVENT_HHUB_t event,

const void * data, uintl6_t length);

2.6.23 WDT Types

WDT State
typedef enum

{
WDT_STATE_CLOSED = 0, /* WDT uninitialised */
WDT_STATE_OPEN, /* WDT initialised and idle */
WDT_STATE_BUSY /* WDT is curently counting */
} WDT_STATE;

WDT prescaler configuration
typedef enum

{
WDT_CLOCK_DIVIDE_2 = 0,
WDT_CLOCK_DIVIDE_2EXP14 = 1
} WDT_PRESCALER;
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WDT Output Type
typedef enum

{
WDT_SYSTEM_RESET = O,
WDT_INTERRUPT

} WDT_OUTPUT;

WDT Control Request
typedef enum

{
WDT_SET_PRESCALER,
WDT_GET_PRESCALER,
WDT_SET_RELOAD_VALUE,
WDT_GET_RELOAD_VALUE,
WDT_SET_OUTPUT,
WDT_GET_OUTPUT,
WDT_SET_CALLBACK

} WDT_CONTROL_REQUEST;
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2.7 Configuration Overview

2.7.1 Platform Configuration
Supported boards are RZ/N1L-DB, RZ/N1D-DB, RZ/N1S-DB

Macro definition Value Description

BSP_PLAT_RZN1DDB 1 For RZ/N1D-DB board
BSP_PLAT_RZN1SDB 1 For RZ/N1S-DB board
BSP_PLAT_RZN1LDB 1 For RZ/N1L-DB board

The IAR project defines a macro for compilation for both the Core;
CORE_CM3 or CORE_CA7

And for the device (used to include the correct SFR header files)
RZN1S, RZN1D, RZN1L

This is used in src\fit_modules\r_bsp\mcu/rzn1/rznl.h to include the correct header file to the project for the core

#ifdef CORE_CM3

#include "core_cm3.h" /* Cortex-M3 processor and core peripherals
*/

#endif

#ifdef CORE_CA7

#include "core_ca.h" /* Cortex-A processor and core peripherals
*/

#endif

And for the Platform in src\fit_modules\r_bsp\platform.h ;
BSP_PLAT_RZN1SDB, BSP_PLAT_RZN1DDB, BSP_PLAT_RZN1LDB

#ifdef BSP_PLAT_RZN1DDB

/* rznld-db */

#include "./board/rznld-db/r_bsp.h"
#endif

#ifdef BSP_PLAT_RZN1SDB

/* rznls-db */

#include "./board/rznls-db/r_bsp.h"
#endif

#ifdef BSP_PLAT_RZN1LDB

/* rznll-db */

#include "./board/rznll-db/r_bsp.h"
#endif

These include the platform (development board) specific header files for the target.

2.7.2 Driver Configuration
All configurable options that can be set at build time are in the files in the r_config folder.

A summary of these settings is provided in the following table:

Interrupt Priority

The default interrupt priority used during opening a channel and registering the interrupt and is defined in the
r_xxxx_rznl_config.h file
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Macro definition Default Value

ADC_DEFAULT_INT_PRIORITY

CAN_DEFAULT_INT_PRIORITY

GMAC_DEFAULT_INT_PRIORITY

9
9
DMA_DEFAULT_INT_PRIORITY 7
7
7

GPIO_DEFAULT_INT_PRIORITY

[2C_DEFAULT_INT_PRIORITY 12
MSEBI_DEFAULT_INT_PRIORITY 7

RTC_DEFAULT_INT_PRIORITY 12
SDIO_DEFAULT_INT_PRIORITY 10

SPI_DEFAULT_INT_PRIORITY

TIMER_DEFAULT_INT_PRIORITY

USB_INT_PRIORITY

9
0
UART_DEFAULT_INT_PRIORITY 1
9
9

USB_HOST_INT_PRIORITY

2.8 Code Size

The code size is based on optimization level low for EWARM 8.32. The ROM (code and constants) and RAM (global
data) sizes are determined by the build-time configuration options set in the module configuration header file.

The code size is reported at the end of each MAP file in

RZN1S CA7

\src\osless_sample\rznlS_debug - CA7\List\rznlS_osless_sample - CA7.map
179 860 bytes of readonly code memory
66 403 bytes of readonly data memory
3 745 678 bytes of readwrite data memory

RZN1S CM3

\src\osless_sample\rznls_debug\List\rznls_osless_sample.map
178 006 bytes of readonly code memory
65 176 bytes of readonly data memory
3 727 289 bytes of readwrite data memory

RZN1L CM3

\src\osless_sample\rznll_debug\List\rznll_osless_sample.map
112 532 bytes of readonly code memory
43 978 bytes of readonly data memory
546 861 bytes of readwrite data memory

RZN1D CA7

src\osless_sample\rznld_debug - CA7\List\rznld_osless_sample - CA7.map
182 056 bytes of readonly code memory
67 870 bytes of readonly data memory
3 745 681 bytes of readwrite data memory

RZN1D CM3

\src\osless_sample\rznld_debug\List\rznld_osless_sample.map
180 150 bytes of readonly code memory
66 652 bytes of readonly data memory
3 727 292 bytes of readwrite data memory
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2.9 API Data Structures
The API data structures are located in the file “r_xxxx_rznl_if.h” and discussed in Section 3.
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3. IOMUX API Functions
3.1 Summary

Function Description
R_IOMUX_PinCtrl Sets and gets multiplexing configuration for the pin
R_IOMUX_PortCitrl Sets and gets multiplexing configuration for all pins of a port

3.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values
and definitions are shown below.

/*1< Function return type will return the error code */
typedef int ER _RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */
#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */
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3.3  R_IOMUX_PinCtrl
Format
ER_RET R_IOMUX_PinCtrl (uint8_t pin, iomux_cmd_t cmd, iomux_pin_properties_t *properties)

Parameters
pin Which pin to configure
cmd The command to execute (Set/Get pin properties)
properties The properties of the pin * (function, drive strength, pull level)

Return Values
ER_OK Success
ER_PARAM Invalid command (Get or Set) or NULL pointer to properties

Properties

Prototyped in file “r_iomux_rznl_if”

Description

Sets or Gets multiplexing configuration for specified pin.

Reentrant
No

Example:

iomux_pin_properties_t pin_mux = {.function = RZN1_FUNC_GPIO,
-drive_strength = RZN1_MUX_DRIVE_4MA,
-pull_level = RZN1_MUX_PULL_UP};

/* GP10_PORT_3A PIN_16 */
ret_val = R_IOMUX_PinCtrl (138, IOMUX_CONTROL_SET_PIN_PROPERTIES, &pin_mux);

Special Notes:

None

3.4 R_IOMUX_PortCtrl
Format

ER_RET R_IOMUX_ PortCtrl (gpio_port_t port, uint32_t port_mask, iomux_cmd_t cmd, iomux_pin_properties_t
*properties)

Parameters
port Port to set or get multiplexing configuration of pins
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port_mask Indicates which pins on the port are implemented
cmd The command to execute (Set/Get pin properties)
properties Pointer to array (for max 32 entries) for the properties of each pin (function, drive strength, pull level)

Return Values
ER_OK Success
ER_PARAM Invalid command (Get or Set) or NULL pointer to properties

Properties

Prototyped in file “r_iomux_rznl_if.h”

Description

Sets or Gets multiplexing configuration for all pins of specified port.

Reentrant
No

Example:

ret_val = R_IOMUX_PortCtri(test_4_port, test 4_port _mask, I0MUX_CONTROL_GET_PIN_PROPERTIES,
saved_pin_properties);

Special Notes:

None
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4. SYSCTRL API Functions

4.1 Summary
Function

R_SYSCTRL_EnablelOMUXLV2

R_SYSCTRL_EnableBGPIO
R_SYSCTRL_DisableBGPIO
R_SYSCTRL_SetSPICIKDivider
R_SYSCTRL_EnableMSEBI
R_SYSCTRL_DisableMSEBI
R_SYSCTRL_EnableSPI
R_SYSCTRL_DisableSPI
R_SYSCTRL_EnableUART

R_SYSCTRL_SetUARTCIKDivider

R_SYSCTRL_DisableUART
R_SYSCTRL_EnableQSPI
R_SYSCTRL_DisableQSPI
R_SYSCTRL_ConfigDMAMux
R_SYSCTRL_EnableADC

R_SYSCTRL_SetADCCIkDivider

R_SYSCTRL_DisableADC
R_SYSCTRL_Enablel2C
R_SYSCTRL_Disablel2C
R_SYSCTRL_Setl2CCIkDivider
R_SYSCTRL_EnableGMAC
R_SYSCTRL_DisableGMAC
R_SYSCTRL_Switch

R_SYSCTRL_EthReg
R_SYSCTRL_EnableDMA
R_SYSCTRL_DisableDMA
R_SYSCTRL_EnableSDIO
R_SYSCTRL_DisableSDIO
R_SYSCTRL_EnableUSBf
R_SYSCTRL_DisableUSBf
R_SYSCTRL_EnableUSBh
R_SYSCTRL_DisableUSBh
R_SYSCTRL_EnableTimer
R_SYSCTRL_WDTResetConfig
R_SYSCTRL_WDTReset

R_SYSCTRL_SystemReset
R_SYSCTRL_SetSDIOBaseClk
R_SYSCTRL_RTCReset
R_SYSCTRL_EnableRTC
R_SYSCTRL_DisableRTC

| Description
Enables UDL to enable level 2 of pin multiplexing

Configure clock enabling and interconnection for GPIO ports
Disable clock and interconnection for GPIO ports
Configure clock divider for SPI IP blocks
Enables the MSEBI clock

Disables the MSEBI clock

Configure clock multiplexers for SPI channels
Disable clock multiplexers for SPI channels
Enable clock multiplexers for UART channels
Configure clock divider for UART IP blocks
Disable clock multiplexers for UART channels
Enables QSPI controller

Disables QSPI controller

Configure the DMA interconnect

Enables ADC

Configure the ADC

Disables ADC

Enables 12C controller

Disables 12C controller

Setup 12C Clock divider

Enables GMAC controller

Disables GMAC controller

Power Management Control for R-IN Engine and ASPSW Accessory
Registers
Power Management Control for Ethernet Accessory Register

Activate the DMA interconnect

Disable the DMA interconnect

Activate the SDIO interconnect

Deactivate the SDIO interconnect

Enables the USB Function clock

Disables the USB Function clock

Enables the USB Host clock

Disables the USB Host clock

Enable clock multiplexers for system timer.
Enable or mask the Watchdog timer's reset ability

Unmask watchdog reset generation (To be called when a reset is
pending
Resets the system

Set the SDIO base Clock Frequency
Reset the RTC IP

Enables the RTC clock

Disables the RTC clock
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R_SYSCTRL_EnableCAN
R_SYSCTRL_DisableCAN
R_SYSCTRL_EnableLCDC
R_SYSCTRL_DisableLCDC
R_SYSCTRL_EnableSemaphore
R_SYSCTRL_DisableSemaphore
R_SYSCTRL_SemaphoreReset

R_Get_CPUID

4.2

Enables the CAN clock
Disables the CAN clock
Enables LCDC controller
Disables LCDC controller
Configure clock multiplexers for Semaphore Peripheral
Turn off Semaphore, Disable clock
Reset the Semaphore Peripheral

Gets the ID of the ARM CA7 core

Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values
and definitions are shown below.

/*1< Function return type will return the error code */
typedef int ER_RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /*1< Error code for Normal end (nho error) */
#define ER_NG ((ER_RET)-1) /*1< Error code for Abnormal end (error) */
#define ER_SYS ((ER_RET)(2 * ER_NG)) /*!I< Error code for Undefined error */
#define ER_PARAM ((ER_RET)(3 * ER_NG)) /*!I< Error code for Invalid parameter */
#define ER_NOTYET ((ER_RET)(4 * ER_NG)) /*!I< Error code for Incomplete processing */
#define ER_NOMEM ((ER_RET)(5 * ER_NG)) /*!< Error code for Out of memory */
#define ER_BUSY ((ER_RET)(6 * ER_NG)) /*!< Error code for Busy */
#define ER_INVAL ((ER_RET)(7 * ER_NG)) /*!< Error code for Invalid state */
#define ER_TIMEOUT ((ER_RET)(8 * ER_NG)) /*!< Error code for Timeout occurs */
R11AN0282EJ0014 Rev.0.14 Page 67 of 323
August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

4.3 R_SYSCTRL_EnablelOMUXLV2

Format
void R_SYSCTRL_EnablelOMUXLV2(void)

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Enables the Level 2 multiplexing.
This is only called from the IOMUX_Init function during R_GPI1O_Init at the start of Main().

Reentrant
NO

Example:
R_SYSCTRL_EnablelOMUXLV2();

Special Notes:

None
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4.4 R_SYSCTRL_SystemReset

Format
void R_SYSCTRL_SystemReset (void);

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description

Resets the system (Software reset).

Reentrant
No

Example:
R_SYSCTRL_SystemReset ();

Special Notes:

None
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4.5 R_SYSCTRL_EnableADC

Format
ER_RET R_SYSCTRL_EnableADC (void);

Parameters
NONE

Return Values

ER_OK No error
ER_SYS System error when configuring ADC clock
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”
Description
Enable clock and interconnect for ADC.

Called as part of adc_init().

Reentrant
YES

Example:
ret_val = R_SYSCTRL_EnableADC(Q);

Special Notes:
NoneR_SYSCTRL_DisableADC

Format
ER_RET R_SYSCTRL_DisableADC (void);

Parameters
NONE

Return Values

ER_OK No error
ER_SYS System error when turning off ADC clock
Properties
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Prototyped in file “r_sysctrl_rznl if.h”

Description

Disable clock and interconnect for ADC.

Called as part of adc_uninitialise ().

Reentrant
YES

Example:
ret_val = R_SYSCTRL_DisableADC();

Special Notes:

None
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4.6 R_SYSCTRL_SetADCCIkDivider

Format
ER_RET R_SYSCTRL_SetADCCIkDivider (uint8_t clock_divider)
Parameters

NONE

Return Values

ER_OK No error
ER_SYS System error when configuring ADC clock divider
Properties

Prototyped in file “r_sysctrl_rznl if.h”

Description
Configure clock divider for ADC interconnect.

Called as part of adc_init().

Reentrant
YES

Example:
ret_val = R_SYSCTRL_SetADCCIkDivider(ADC_CLOCK_DIVIDER);

Special Notes:

None
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4.7 R_SYSCTRL_EnableBGPIO

Format
void R_SYSCTRL_EnableBGPIO(void)

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description

Configure clock enabling and interconnection for GPIO ports.

Reentrant
No

Example:
R_SYSCTRL_EnableBGP10Q);

Special Notes:

None
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4.8 R_SYSCTRL_DisableBGPIO

Format
void R_SYSCTRL_DisableBGPI1O(void)

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description

Disable clock and interconnection for GPIO ports.

Reentrant
No

Example:
R_SYSCTRL_DisableBGP10 ();

Special Notes:

None
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4.9 R_SYSCTRL_EnableCAN

Format
ER_RET R_SYSCTRL_EnableCAN(void);

Parameters
NONE

Return Values

ER_OK No error
ER_SYS System error when configuring RTC clock
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Enable clock and interconnect for CAN.

Called as part of can_init().

Reentrant
YES

Example:
ret_val = R_SYSCTRL_EnableCANQ);

Special Notes:

None
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4.10 R_SYSCTRL_DisableCAN

Format
void R_SYSCTRL_DisableCAN(void);

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Disable clock and interconnect for CAN.

Called as part of can_uninitialise ().

Reentrant
YES

Example:
R_SYSCTRL_DisableCANQ);

Special Notes:

None
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4.11 R_SYSCTRL_ EnableDMA

Format

ER_RET R_SYSCTRL_EnableDMA (uint8_t DMAC);

Parameters
DMAC DMA controller

Return Values
ER_OK No error
ER_PARAM Invalid parameters

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Activate the DMA interconnect.

Called as part of dma_init.

Reentrant
YES

Example:
R_SYSCTRL_EnableDMA(0);

Special Notes:

None

R11AN0282EJ0014 Rev.0.14
August 1, 2019

RENESAS

Page 77 of 323



RZ/N1x Group (D,S,L)

Bare Metal Drivers

4.12 R_SYSCTRL_DisableDMA

Format

ER_RET R_SYSCTRL_DisableDMA (uint8_t DMAC);

Parameters
DMAC DMA controller

Return Values
ER_OK No error
ER_PARAM Invalid parameters

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Disable the DMA interconnect.

Called as part of dma_uninit.

Reentrant
YES

Example:
R_SYSCTRL_DisableDMA (0);

Special Notes:

Non
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4.13 R_SYSCTRL_ ConfigDMAMux

Format
ER_RET R_SYSCTRL_ConfigDMAMux (uint8_t function_request);

Parameters
DMAC DMA controller

Return Values
ER_OK No error

Properties

Prototyped in file “r_sysctrl_rznl if.h”
Description

Configure the DMA interconnect.

Called as part of rzn1_dma_mux.

Reentrant
YES

Example:
for (i = 0; 1 < 32; i++)
R_SYSCTRL_ConfigDMAMux(DMA_MUX_CONFIG[i]);

Special Notes:

None
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4.14 R_SYSCTRL_EthReg();

Format
void R_SYSCTRL_EthReg();

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Enables the 5 Port Switch.

Called as part of switch_init ().

Reentrant
YES

Example:
R_SYSCTRL_EthReg(); /*Enable clock for protected Ethernet register*/
R_SYSCTRL_Switch(Q);

Special Notes:

None
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4,15 R_SYSCTRL_EnableTimer

Format
void R_SYSCTRL_ EnableTimer ();

Parameters

None

Return Values

void

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Configure clock multiplexers for Timer.

Called as part of timerl_subtimer_init.

Reentrant
YES

Example:
R_SYSCTRL_EnableTimer();

Special Notes:

None
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4.16 R_SYSCTRL_Enablel2C

Format
ER_RET R_SYSCTRL_Enablel2C (uint8_t chan_num)

Parameters

chan_num 12C channel to enable

Return Values

ER_OK Success
ER_SYS Invalid channel number or IP timeout
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”

Description

Enables an 12C channel. Called as part of i2c driver initialisation

Reentrant
No

Example:
ret_val = R_SYSCTRL_Enablel2C(chan_num);

Special Notes:

None
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4.17 R_SYSCTRL_Setl2CClkDivider

Format
ER_RET R_SYSCTRL_Setl2CCIkDivider (uint8_t i2c_clock_divider)

Parameters
i2c_clock_divider 12C clock divider value to set
value can be in range 12-64
RZ/N1l main PLL freq/ PWRCTRL_PGO_I2CDIV gives I12C clock

Return Values

ER_OK Success
ER_SYS PWRCTRL_PGO_I2CDIV BUSY bit timeout
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Sets the 12C clock divider

Reentrant
No

Example:
ret_val = R_SYSCTRL_Setl2CCIkDivider(12C_CLOCK_DIVIDER);

Special Notes:

None
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4.18 R_SYSCTRL_ Enablel2C

Format
ER_RET R_SYSCTRL_EnableI2C (uint8_t chan_num)

Parameters

chan_num 12C channel to enable

Return Values

ER_OK Success
ER_SYS Invalid channel number or IP timeout
Properties

Prototyped in file “r_sysctrl_rznl_if.h”

Description

Enables an 12C channel.

Reentrant
No

Example:
ret_val = R_SYSCTRL_Enablel2C(channel);
if (ER_OK I= ret_val)
{

break;
}
Special Notes:

None
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4.19 R_SYSCTRL_ Disablel2C

Format
ER_RET R_SYSCTRL_ DisableI2C (uint8_t chan_num)

Parameters

chan_num 12C channel to disable

Return Values

ER_OK Success
ER_SYS Invalid channel number or IP timeout
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”

Description

Enables an 12C channel.

Reentrant
No

Example:
ret_val = R_SYSCTRL_Disablel2C(chan_num);

Special Notes:

None
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4.20 R_SYSCTRL_EnableLCDC

Format
ER_RET R_SYSCTRL_EnableLCDC (uint8_t clock_divider)

Parameters
NONE

Return Values

ER_OK No error
ER_SYS System error (timeout) when configuring the LCDC
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Configure clock multiplexers for LCDC

Called as part of Icdc_driver_init ().

Reentrant
YES

Example:
/* 33.3 MHz LCDC Control CLK
* 1GHz / PWRCTRL_PGO_LCDCDIV gives LCDC clock
* Divider will be set to 30 for a 33.33 MHz LCDC Clock frequency
* Divider value can be 12-64 */
#define LCDC_CLOCK_DIVIDER (30)
ret_val = R_SYSCTRL_EnableLCDC(LCDC_CLOCK_DIVIDER);

Special Notes:

None
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4.21 R_SYSCTRL_DisableLCDC

Format
void R_SYSCTRL_DisableLCDC (void);

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Disable clocks and interconnect for LCDC.

Called as part of Icdc_driver_uninit ().

Reentrant
YES

Example:
ret_val = R_SYSCTRL_DisableLCDC(Q);

Special Notes:

None
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4.22 R_SYSCTRL_EnableMSEBI

Format
void R_SYSCTRL_DisableMSEBI (bool master);

Parameters

bool master True for Master, False for Slave

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description

Disable clock and interconnect from MSEBI master or slave.

Reentrant
No

Example:

Called within MSEBI_Open
/* Enable bus interconnect and PCLK to the MSEBI */
R_SYSCTRL_EnableMSEBI(master);

Special Notes:

None
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4.23 R_SYSCTRL_DisableMSEBI

Format
void R_SYSCTRL_DisableMSEBI (bool master);

Parameters

bool master True for Master, False for Slave

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Enables the MSEBI peripheral.

Reentrant
No

Example:

Called within MSEBI_Close
/* Disable bus interconnect and PCLK from the MSEBI */
R_SYSCTRL_DisableMSEBI (master);

Special Notes:

None
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4.24 R_SYSCTRL_ EnableQSPI

Format

void R_SYSCTRL_EnableQSPI (uint8_t chan_num);

Parameters

chan_num QSPI channel

Return Values

void

Properties

Prototyped in file “r_sysctrl_rznl if.h”

Description
Enables QSPI controller.

Called as part of gspi_channel_open.

Reentrant
YES

Example:
R_SYSCTRL_EnableQSP1(chan_num);

Special Notes:

None
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4.25 R_SYSCTRL_ DisableQSPI

Format

void R_SYSCTRL_DisableQSPI (uint8_t chan_num);

Parameters

chan_num QSPI channel

Return Values

void

Properties

Prototyped in file “r_sysctrl_rznl if.h”

Description
Disables QSPI controller.
Called as part of gspi_uninit (void).

Reentrant
YES

Example:
R_SYSCTRL_DisableQSPI(chan_num);

Special Notes:

None
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4.26 R_SYSCTRL_EnableRTC

Format
ER_RET R_SYSCTRL_EnableRTC (void);

Parameters
NONE

Return Values
ER_OK No error

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Enable clock and interconnect for RTC.

Called as part of rtc_init().

Reentrant
YES

Example:
ret_val = R_SYSCTRL_EnableRTC(Q);

Special Notes:

None
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4.27 R_SYSCTRL_DisableRTC

Format
void R_SYSCTRL_DisableRTC (void);

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Disable clock and interconnect for RTC.

Called as part of rtc_uninitialise ().

Reentrant
YES

Example:
R_SYSCTRL_DisableRTC();

Special Notes:

None
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428 R_SYSCTRL_RTCReset

Format
void R_SYSCTRL_RTCReset (void)
Parameters

NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Reset RTC interconnect.

Called as part of rtc_reset ().

Reentrant
YES

Example:
R_SYSCTRL_RTCReset();

Special Notes:

None
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4.29 R_SYSCTRL_ EnableSDIO

Format

void R_SYSCTRL_ EnableSDIO (uint8_t sdio_instance);

Parameters

sdio_instance ~ Which sdio host controller to enable

Return Values
ER_OK Success
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Activate the SDIO interconnect.

Called as part of sdio_open.

Reentrant
YES

Example:

R_SYSCTRL_EnableSDI0O(SDI0O_number);

Special Notes:

None
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430 R_SYSCTRL_ DisableSDIO

Format

void R_SYSCTRL_ DisableSDIO (uint8_t sdio_instance);

Parameters

sdio_instance ~ Which sdio host controller to enable

Return Values
ER_OK Success
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Deactivate the SDIO interconnect.

Called as part of sdio_close.

Reentrant
YES

Example:

R_SYSCTRL_ DisableSDIO (SDI0O_number);

Special Notes:

None
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4.31 R_SYSCTRL_ SetSDIOBaseClk

Format

void R_SYSCTRL_ SetSDIOBaseClk (uint8_t sdio_instance, uint8_t base_clock);

Parameters

sdio_instance ~ Which sdio host controller to enable

base_clock The base clock frequency for the SDIO controller (MHz)

Return Values
ER_OK Success
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Set the SDIO base Clock Frequency.

Called as part of sdio_open.

Reentrant
YES

Example:

R_SYSCTRL_SetSDI0BaseCIk(SDIO_number, SDIO_BASE_CLOCK_FREQ);

Special Notes:

None
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4.32 R_SYSCTRL_EnableSemaphore

Format
ER_RET R_SYSCTRL_EnableSemaphore (void)

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Configure clock multiplexers for Semaphore Peripheral

Called as part of semaphore_init().

Reentrant
YES

Example:
ret_val = R_SYSCTRL_EnableSemaphore();
if (ER_OK == ret_val)
{

m_semaphore_ready = true;
}
Special Notes:

None
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4.33 R_SYSCTRL_DisableSemaphore

Format
ER_RET R_SYSCTRL_DisableSemaphore (void)

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Turn off Semaphore, Disable clock

Called as part of semaphore_uninitialise().

Reentrant
YES

Example:
R_SYSCTRL_DisableSemaphore();

Special Notes:

None
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4.34 R_SYSCTRL_SemaphoreReset

Format
void R_SYSCTRL_SemaphoreReset (void)

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl_if.h”

Description
Reset the Semaphore Peripheral.

Called as part of semaphore_reset ().

Reentrant
YES

Example:
R_SYSCTRL_SemaphoreReset();

Special Notes:

None

R11AN0282EJ0014 Rev.0.14

August 1, 2019 RENESAS

Page 100 of 323



RZ/N1x Group (D,S,L) Bare Metal Drivers
4.35 R_SYSCTRL_Switch

Format
void R_SYSCTRL_Switch ()

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Enables the 5 Port Switch.

Called as part of switch_init ().

Reentrant
YES

Example:
R_SYSCTRL_EthReg(); /*Enable clock for protected Ethernet register*/
R_SYSCTRL_Switch(Q);

Special Notes:

None
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4.36 R_SYSCTRL_ EnableSPI

Format
void R_SYSCTRL_ EnableSPI (uint8_t chan_num);

Parameters

chan_num SPI channel number to enable

Return Values

void

Properties
Prototyped in file “r_sysctrl_rznl_if.h”

Description

Enable clock and interconnect for SPI channel.

Called as part of spi_channelopen(uint8_t chan_num).

Reentrant
YES

Example:
R_SYSCTRL_ EnableSP1 (chan_num);

Special Notes:

None
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4.37 R_SYSCTRL_ DisableSPI

Format
void R_SYSCTRL_ DisableSPI (uint8_t chan_num);

Parameters

chan_num SPI channel number to enable

Return Values

void

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Enable clock and interconnect for SPI channel.

Called as part of spi_channelclose(uint8_t chan_num).

Reentrant
YES

Example:
R_SYSCTRL_ DisableSPl1 (chan_num);

Special Notes:

None
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4.38 R_SYSCTRL_SetSPICIkDivider

Format
ER_RET R_SYSCTRL_SetUARTCIKDivider (uint8_t clock_divider)

Parameters
clock divider  Clock divider for the SPI (8 - 128)

Return Values

ER_OK Success
ER_SYS Undefined error
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Configure clock divider for SPI IP blocks.

Called as part of spi_driverinit.

Reentrant
YES

Example:
ret_val = R_SYSCTRL_SetSPICIkDivider(SPI1_CLOCK_DIVIDER);

Special Notes

None
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4.39 R_SYSCTRL_EnableUART

Format
void R_SYSCTRL_EnableUART (uint8_t chan_num);

Parameters

chan_num UART channel number to open

Return Values

None

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Enables a UART channel. Enables the clock supply to the UART channel, and de-asserts the reset.

Called as part of uart_channel_open ()

Reentrant
YES

Example:
R_SYSCTRL_EnableUART(chan_num) ;

Special Notes:

None
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440 R_SYSCTRL_DisableUART

Format
void R_SYSCTRL_DisableUART (uint8_t chan_num)

Parameters

chan_num UART channel number to disable

Return Values

None

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description
Disables a UART channel. Disables the clock supply to the channel.

Called as part of uart_channel_close ()

Reentrant
No

Example:
/* Disable power control & Clock for UART channel */

R_SYSCTRL_DisableUART(chan_num);

Special Notes:

None
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441 R_SYSCTRL_SetUARTCIkDivider

Format
ER_RET R_SYSCTRL_SetUARTCIKDivider (uint8_t chan_num, uint8_t clock_divider)

Parameters
chan_num UART channel number to configure
clock divider  Clock divider for the UART

Return Values

ER_OK Success
ER_SYS PWRCTRL_PGO_UARTDIV BUSY bit timeout
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Sets UART clock divider.
Called as part of R_UART_Open

Reentrant
YES

Example:
ret_val = R_SYSCTRL_SetUARTCIkDivider(chan_num, UART_CLOCK_DIVIDER);

Special Notes:

None
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442 R_SYSCTRL_EnableUSBf

Format

ER_RET R_SYSCTRL._EnableUSBF (void)

Parameters
NONE

Return Values
ER_RET Values defined i

n errcodes.h

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define ER_OK
#define ER_NG
#define ER_SYS
#define ER_PARAM
#define ER_NOMEM
#define ER_BUSY
#define ER_INVAL
#define ER_TIMEOUT

Properties

Prototyped in file “r_sysctrl_rznl i

Description
Setup USB 2.0 Function controller.

Reentrant
No

Example:
Called within R_USBf _Init

/* Initialise USB function controller

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

f.h”

ret_val = R_SYSCTRL_EnableUSBf ();

Special Notes:

None

*/

/* Normal end (no error) */

/* Abnormal end (system call failed)) */
/* Undefined error */

/* Invalid parameter */

/* Out of memory */

/* Channel in use (unavailable) */

/* Invalid state */

/* Timeout occurs */
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443 R_SYSCTRL_DisableUSBf

Format
void R_SYSCTRL_DisableUSBf (void);

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description

Disables USB Function controller.

Reentrant
No

Example:
R_SYSCTRL_DisableUSBf ( );

Special Notes:

None
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445 R_SYSCTRL_EnableUSBh

Format
ER_RET R_SYSCTRL_EnableUSBh(void)

Parameters
NONE

Return Values

ER_OK No error
ER_SYS System error when configuring USB Host clock
Properties

Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Setup USB 2.0 Host.

Reentrant
No

Example:

Called within R_USBh_Init
/* Initialise USB Host */
ret_val = R_SYSCTRL_EnableUSBh ();

Special Notes:

None
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446 R_SYSCTRL_DisableUSBh

Format
void R_SYSCTRL_DisableUSBfh(void);

Parameters
NONE

Return Values
NONE

Properties
Prototyped in file “r_sysctrl_rzn1_if.h”

Description
Disables USB Host.

Reentrant
No

Example:
R_SYSCTRL_DisableUSBh ( );

Special Notes:

None
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447 R_SYSCTRL_WDTReset

Format
void R_SYSCTRL_WDTReset (void);

Parameters

None

Return Values

void

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description

Unmask watchdog reset generation (To be called when a reset is pending).

Called as part of handle_wdt_isr.

Reentrant
YES

Example:
R_SYSCTRL_WDTReset();

Special Notes:

None
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448 R_SYSCTRL_WDTResetConfig

Format
void R_SYSCTRL_WDTResetConfig (bool reset

Parameters

reset_en Enable or Disable

Return Values

void

Properties
Prototyped in file “r_sysctrl_rznl if.h”

Description

en);

Mask or unmask the Watchdog timer's reset ability.

Called as part of wdt_setoutput.

Reentrant
YES

Example:
R_SYSCTRL_WDTResetConfig(true);

Special Notes:

None
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5. BSP API Functions

5.1 Summary

The BSP functions relate to registering and configuring the interrupts. They are contained in the mcu_interrupts.c file,
and included in the drivers using the mcu_interrupts_if.h file

Function Description
R_BSP_InterruptRegisterCallback Register a callback function
R_BSP_InterruptGetRegisteredCallback Get a registered callback function pointer
R_BSP_InterruptControl Execute an interrupt control command

5.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values
and definitions are shown below.

/*1< Function return type will return the error code */
typedef int ER_RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */

5.3 R_BSP_InterruptRegisterCallback

Format
MCU_INT_ERR_E R_BSP_InterruptRegisterCallback (IRQn_Type vector, bsp_int_cb_t callback);

Parameters
vector Which interrupt to register a callback for
callback Pointer to function to call when interrupt occurs

Return Values
MCU_INT_SUCCESS No error
MCU_INT_ERR_INVALID_ARG Invalid address or invalid interrupt vector number

Properties

Prototyped in file “mcu_interrupts_if.n”

Description

Registers a callback function for supported interrupts. If FIT_NO_FUNC, NULL, or any other invalid function address
is passed for the callback argument then any previously registered callbacks are unregistered.
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Reentrant
No

Example:

iT (MCU_INT_SUCCESS == R_BSP_InterruptRegisterCallback((IRQn_Type) irg_num, (bsp_int_cb_t)
isr_handler[DMAC_number])

{.
Special Notes:

None
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5.4 R_BSP_InterruptGetRegisteredCallback

Format

MCU_INT_ERR_E R_BSP_InterruptGetRegisteredCallback (IRQn_Type vector, bsp_int_cb_t *
callback);

Parameters
vector Which interrupt to read the callback for
callback Pointer of where to store callback address

Return Values
MCU_INT_SUCCESS No error
MCU_INT_ERR_INVALID_ ARG Invalid address or invalid interrupt vector number
MCU_INT_ERR_NO_REGISTERED_CALLBACK No Registered Callback found

Properties

Prototyped in file “mcu_interrupts_if.n”

Description

Returns the callback function address for an interrupt.

Reentrant
No

Example:
bsp_int_cb_t * callback ;
if (MCU_INT_SUCCESS == R_BSP_InterruptGetRegisteredCallback ((IRQn_Type) vector, callback);

{.

Special Notes:

None
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55 R_BSP_InterruptControl

Format
MCU_INT_ERR_E R_BSP_InterruptControl IRQn_Type vector, MCU_INT_CMD_E cmd, void *pdata);

Parameters
vector Which vector is being used
cmd Which command to execute
pdata Pointer to data to use with command

Return Values
MCU_INT_SUCCESS No error
MCU_INT_ERR_INVALID_ ARG Invalid address or invalid interrupt vector number
MCU_INT_ERR_NO_REGISTERED_CALLBACK No Registered Callback found

Properties

Prototyped in file “mcu_interrupts_if.h”

Description

Executes the specified command “cmd”.

Reentrant
No

Example:
ret_val = R_BSP_InterruptControl (irg_num, MCU_INT_CMD_SET_INTERRUPT_PRIORITY, &int_priority);

Special Notes:

None
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6. ADC API Functions
6.1 Summary

Function Description

R_ADC_GetVersion Returns driver version.

R_ADC_Init Initialise ADC driver and channels interface state
R_ADC_Uninitialise Un-Initialise ADC IP

R_ADC_Open Opens an ADC channel

R_ADC_Close Closes an ADC channel

R_ADC_Read Reads data from an ADC channel after sampling.

If BLOCKING (synchronous) mode then returns when all the
requested data

has been transferred or a timeout occurs.

If NON-BLOCKING/DMA (asynchronous) mode then initiates the
conversion and returns.

In this case a callback parameter is required to be passed
through a previous call to R_ADC_Control().

R_ADC_ReadGroup

Reads data from selected ADC channels after sampling.

If BLOCKING (synchronous) mode then returns when all the
requested data

If NON-BLOCKING/DMA (asynchronous) mode then initiates the
conversion and returns.

In this case a callback parameter is required to be passed
through a previous call to R_ADC_Control().

R_ADC_Control

Configure channel parameters, set transfer parameters or
get channel or transfer info, depending on control_request

R_ADC_GetConversionStatus

Returns EBUSY if an ADC acquisition is in progress otherwise
returns EOK

NOTE: If a channel is in continuous mode then EBUSY is
always returned.

6.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER _RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */
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6.3 R_ADC_GetVersion

Format
void R_ADC_GetVersion(void *buf);

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_adc_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:

R_ADC_GetVersion((void*)&adc_driver_version);

Special Notes:

None
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6.4 R_ADC_Init

Format
ER_RET R_ADC_Init(void);

Parameters

None

Return Values

ER_OK No error
ER_INVAL Driver already initialised.
Properties

Prototyped in file “r_adc_rznl_if.h”

Description

Initialise ADC driver and channels interface state.

Reentrant
No

Example:
R_ADC_Init(Q);

Special Notes:

None
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6.5 R_ADC_Uninitialise

Format
ER_RET R_ADC_Uninitialise(void);

Parameters

None

Return Values

ER_OK No error
ER_INVAL Driver already not Initialised or Closed.
Properties

Prototyped in file “r_adc_rznl_if.h”

Description
Un-Initialise ADC IP.

Reentrant
No

Example:
R_ADC_Uninitialise(void);

Special Notes:

None
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6.6 R_ADC_Open

Format
ER_RET R_ADC_Open(uint8_t chan_num, ADC_VC_CONFIG_T * ptr_adc_ctrl);

Parameters
chan_num ADC channel number to open
ptr_adc_ctrl ADC Configuration parameters

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Driver is not initialised

Properties

Prototyped in file “r_adc_rznl_if.h”

Description
Opens an ADC channel.

Reentrant
No

Example:
ret_status = R_ADC_Open(chan, &vc_setup);

Special Notes:

None
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6.7 R_ADC_Close

Format
ER_RET R_ADC_Close(uint8_t chan_num);

Parameters

chan_num ADC channel number to close

Return Values

void

Properties
Prototyped in file “r_adc_rznl_if.h”

Description

Closes an ADC channel.

Reentrant
No

Example:

ret_status = R_ADC_Close(chan_num);

Special Notes:

None
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6.8 R_ADC_Read

Format
ER_RET R_ADC_Read (uint8_t chan_num, ADC_ACQ_CMD_T * ptr_acq_cmd)

Parameters
chan_num ADC channel number

ptr_acq_cmd A pointer to a ADC_ACQ_CMD_T struct containing an acquisition mode and somewhere to store the
data

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Driver is not initialised
ER_BUSY Channel acquisition is already in progress via another request
ER_NG Conversion has not completed correctly
ER_NOTYET Channel not ready to read data

Properties

Prototyped in file “r_adc_rznl_if.h”

Description

Reads data from an ADC channel after sampling.

If BLOCKING (synchronous) mode then returns when all the requested data has been transferred or a timeout occurs.
If NON-BLOCKING/DMA (asynchronous) mode then initiates the conversion and returns.

In this case a callback parameter is required to be passed through a previous call to R_ADC_Control().

Reentrant
No

Example:
ret_status = R_ADC_Read(ADC_VC5, &acq_cmd);

Special Notes:

None
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6.9 R_ADC_ReadGroup

Format
ER_RET R_ADC_ReadGroup(ADC_VC_T chan_group, ADC_ACQ_CMD_T * ptr_acq_cmd)

Parameters
chan_group ADC channel group selection via bit fields

ptr_acq_cmd A pointer to a ADC_ACQ_CMD_T struct containing an acquisition mode and somewhere to store the
data

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Driver is not initialised
ER_BUSY Channel acquisition is already in progress via another request
ER_NG Conversion has not completed correctly
ER_NOTYET Channel not ready to read data

Properties

Prototyped in file “r_adc_rznl if.h”

Description

Reads data from selected ADC channels after sampling.

If BLOCKING (synchronous) mode then returns when all the requested data has been transferred or a timeout occurs.
If NON-BLOCKING/DMA (asynchronous) mode then initiates the conversion and returns.

In this case a callback parameter is required to be passed through a previous call to R_ADC_Control().

Reentrant
No

Example:
ret_status = R_ADC_ReadGroup(chan_group, &acq_cmd);

Special Notes:

None
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6.10 R_ADC Control

Format
ER_RET R_ADC_Control(uint8_t chan_num, ADC_CONTROL_REQUEST _E control_request, void * ptr_adc_ctrl)

Parameters
chan_num ADC channel number to control
control_request  request to configure channel or get channel info.

ptr_adc_ctrl configuration data (to set or get)

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Driver is not initialised
ER_BUSY Channel acquisition is already in progress via another request
ER_NG Conversion has not completed correctly
ER_NOTYET Channel not ready to read data

Properties

Prototyped in file “r_adc_rznl if.h”

Description

Configure channel parameters, set transfer parameters or get channel or transfer info, depending on the configuration
data

Reentrant

No

Example:
vc_setup.dma_request = ADC_VC_DMA_DISABLE;
vc_setup.mode = ADC_PHYS_CHANNEL_CONVERT;
vc_setup.adcl_chan_sel = ADC1_INO;

vc_setup.run_mode ADC_SINGLE_CONVERSION;

ret_status = R_ADC_Control (ADC_VC5, ADC_CONTROL_SET_CHAN_CONFIG, &vc_setup);

Special Notes:

None
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6.11 R_ADC_GetConversionStatus

Format
ER_RET R_ADC_GetConversionStatus(void)

Parameters

None

Return Values

ER_OK No error
ER_BUSY Channel acquisition is already in progress via another request
Properties

Prototyped in file “r_adc_rznl_if.h”

Description
Returns EBUSY if an ADC acquisition is in progress otherwise returns EOK

NOTE: If a channel is in continuous mode then EBUSY is always returned..

Reentrant
No

Example:
status = R_ADC_GetConversionStatus();

Special Notes:

None
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7. CAN API Functions

7.1 Summary

Function

Description

R_CAN_GetVersion

Returns driver version.

R_CAN_Init Reset all channels states to closed. Initializes CAN driver
R_CAN_Uninitialise Uninitializes CAN driver
R_CAN_Open Opens a CAN channel & initializes channel state

R_CAN_Control

Controls & gets information for the CAN:

Gets channel state

Gets/sets Channel configuration
Reset the channel

Sets event callback function

Set Acceptance Filter

Configures Synchronisation pulse

R_CAN_Write

Writes data to CAN Bus channel

R_CAN_Close

Closes an CAN channel

7.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define
#define
#define
#define
#define
#define
#define
#define

ER_OK
ER_NG
ER_SYS
ER_PARAM
ER_NOMEM
ER_BUSY
ER_INVAL
ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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7.3 R_CAN_GetVersion

Format
void R_CAN_GetVersion(void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties

Prototyped in file “r_can_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:

R_CAN_GetVersion ((void*) &can_driver_version);

Special Notes:

None
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7.4 R_CAN_Init

Format
ER_RET R_CAN_Init (void);

Parameters

None

Return Values

ER_OK No error

ER_INVAL Already Initialised

ER_SYS System error when enabling CAN peripheral clock
Properties

Prototyped in file “r_can_rznl_if.h”

Description
Initialize CAN driver and CAN channel states

Reentrant
No

Example:
R_CAN_Init Q;

Special Notes:

None
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7.5 R_CAN_Uninitialise

Format
ER_RET R_CAN_ Uninitialise(void);

Parameters

None

Return Values

ER_OK No error

ER_INVAL Not Initialised or a channel is still open

ER_SYS System error when enabling CAN peripheral clock
Properties

Prototyped in file “r_can_rznl_if.h”

Description
Uninitialize CAN driver and CAN channel states

Reentrant
No

Example:
R_CAN_Uninitialise();

Special Notes:

None
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7.6 R_CAN_Open

Format
ER_RET R_CAN_Open (uint8_t chan_num);

Parameters
chan_num The CAN Channel to open

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels or is already open
ER_INVAL Channel is not already Initialised
ER_SYS System error when configuring CAN interrupts
Properties

Prototyped in file “r_can_rznl_if.h”

Description
Open CAN channel

Reentrant
No

Example:
R_CAN_Open (CAN_CHAN_1);

Special Notes:

None
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7.7 R_CAN_Close

Format
ER_RET R_CAN_Close (uint8_t chan_num);

Parameters
chan_num The CAN Channel to close

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels or channel is already closed
ER_INVAL Channel is not Open

Properties

Prototyped in file “r_can_rznl_if.h”

Description
Closes a CAN channel

Reentrant
No

Example:
R_CAN_Close (CAN_CHAN_1);

Special Notes:

None
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7.8 R_CAN_Control

Format
ER_RET R_CAN_Control (uint8_t chan_num, CAN_CONTROL_REQUEST _E control_request,

void * ptr_can_ctrl);

Parameters
chan_num The CAN Channel to close
control_request A define for the type of control request being performed

ptr_can_ctrl A pointer to a structure for the control data

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels or an invalid request
ER_INVAL Channel is not Open
ER_SYS System error when disabling or enabling the CAN channel
Properties

Prototyped in file “r_can_rznl_if.h”

Description
Configures the CAN driver

Reentrant
No
Example:

Configure the driver;
CAN_SYNC_PULSE_T sync_setup;

sync_setup.sync_msg.extended_flag = true;
sync_setup.sync_msg.id = 0x12345678;
sync_setup.sync_msg.data_len = 3;

sync_setup.sync_msg.data[0] = OxAA;
sync_setup.sync_msg.data[1l] = OxBB;
sync_setup.sync_msg.data[2] = OxCC;

ret_status = R_CAN_Control (CAN_CHAN_2, CAN_CONTROL_START_CHAN_SYNC_PULSE,&sync_setup);

Special Notes:

None
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7.9 R_CAN_Write

Format
ER_RET R_CAN_Write(uint8_t chan_num, CAN_MSG_T * ptr_msg);

Parameters
chan_num The CAN Channel to write to
ptr_msg Pointer to description of message to transmit

Return Values

ER_OK No error
ER_PARAM Ch_annel number is higher than the max number of channels, or invalid parameter, NULL
pointer
ER_INVAL Channel is not Open
ER_SYS System error when disabling or enabling the CAN channel
ER_BUSY BUS transmission on the CAN channel currently in progress
Properties

Prototyped in file “r_can_rznl_if.h”

Description
Writes data to a CAN channel.

If a RTR type of message (request for data) then a callback parameter is required to have been passed in a previous call
to R_CAN_Control() to handle reception of the response.

Reentrant
No

Example:

ret_status = R_CAN_Write(CAN_CHAN_2, &can_msg);

Special Notes:

None
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8. DMA API Functions

8.1 Summary

Function

Description

R_DMA_GetVersion

Returns driver version.

R_DMA_Init Reset all channels states to closed. Initializes DMA driver
R_DMA_Uninitialise Uninitializes DMA driver
R_DMA_Open Opens an DMA channel & initializes channel state

R_DMA_Control

Controls & gets information for the DMA:

Gets channel state

Gets/sets channel configuration
Gets/sets transaction configuration
Pause/Resume transaction

Reset the channel

Sets interrupt callback function

R_DMA_Write

Writes data from to DMA channel

R_DMA Close

closes an DMA channel

8.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define
#define
#define
#define
#define
#define
#define
#define

ER_OK
ER_NG
ER_SYS
ER_PARAM
ER_NOMEM
ER_BUSY
ER_INVAL
ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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8.3 R_DMA_GetVersion

Format
void R_DMA_GetVersion(void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_dma_rznl_if.n”

Description

Returns driver version.

Reentrant
No

Example:

R_DMA_GetVersion( (void*) &dma_driver_version);

Special Notes:

None
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8.4 R_DMA_lInit

Format
void R_DMA_Init (void);

Parameters

None

Return Values

void

Properties
Prototyped in file “r_dma_rznl_if.n”

Description
Initialize DMA driver and DMA channel states

Reentrant
No

Example:
R_DMA_Init Q;

Special Notes:

None
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8.5 R_DMA_Uninitialise

Format
void R_DMA _ Uninitialise(void);

Parameters

None

Return Values

None

Properties
Prototyped in file “r_dma_rznl_if.n”

Description
Uninitialise DMA driver and DMA channel states

Reentrant
No

Example:
R_DMA_Uninitialise();

Special Notes:

None
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8.6 R_DMA_Open

Format
ER_RET R_DMA_Open (uint8_t DMAC_number, uint8_t channel);

Parameters
DMAC_number The number of DMAC instance

channel Channel number

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Channel is not Open

Properties

Prototyped in file “r_dma_rznl_if.n”

Description
Open a DMA channel.

Reentrant
No

Example:
ret_val = R_DNMA_Open(DMAC1, DMA_CHAN_3);

Special Notes:

None
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8.7 R_DMA Close

Format
ER_RET R_DMA_Close (uint8_t DMAC_number, uint8_t channel);

Parameters
DMAC_number The number of DMAC instance

channel Channel number

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Channel is not Open

Properties

Prototyped in file “r_dma_rznl_if.n”

Description

Closes an DMA channel

Reentrant
No

Example:
R_DMA_Close (DMAC1, DMA_CHAN_1);

Special Notes:

None
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8.8 R_DMA_Control

Format

ER_RET R_DMA_Control (uint8_t DMAC_number, uint8_t channel, DMA_CONTROL_REQUEST control_request,

void *control);

Parameters
DMAC_number
channel
control_request

control

Return Values
ER_OK
ER_PARAM
ER_INVAL
ER_SYS

Properties

DMAC instance to be controlled
DMA channel
A define for the type of control request being performed

A pointer to a structure for the control data

No error
Channel number is higher than the max number of channels
Channel is not Open, driver not initialized

System error when disabling or enabling the DMA channel

Prototyped in file “r_dma_rznl_if.n”

Description

Configures the DMA driver

Reentrant
No

Example:

Set callback function:
ret_val = R_DMA_Control (DMAC1, DMA_CHAN_7, DMA_CONTROL_SET_CALL_BACK, (void *) &dmacl_callback);

Special Notes:

None
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8.9 R_DMA_Write

Format
ER_RET R_DMA_Write (uint8_t DMAC_number, uint8_t channel, DMA_TRANS_REQ_TYPE req_type);

Parameters
DMAC_number DMAC instance to be controlled
channel DMA channel
req_type Transaction requirement type

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels, or invalid parameter, NULL
pointer
ER_INVAL Channel is not Open, driver not initialized
Properties

Prototyped in file “r_dma_rznl_if.n”

Description

Enables transaction from DMA channel.

Reentrant
No

Example:
ret_val = R_DMA_Write(DMAC1, DMA_CHAN_7, DMA_TRANSFER);

Special Notes:

None
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9. GMAC API Functions

9.1 Summary

Function Description
R_GMAC_GetVersion Returns the version of this driver
R_GMAC _Init Initialises GMAC channels

R_GMAC_Uninit

Disables GMAC

R_GMAC_Open

Opens GMAC channels and sets it to listen for upcoming data

R_GMAC_Close

Closes GMAC channel

R_GMAC_Write

Sends out data

R_GMAC_Read

Reads data

R_GMAC_Control

Configures GMAC channel

R_GMAC_LinkStatus

Determines the link status for a port.

9.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define ER_OK
#define ER_NG
#define ER_SYS
#define ER_PARAM
#define ER_NOMEM
#define ER_BUSY
#define ER_INVAL
#define ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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9.3 R_GMAC_GetVersion

Format
void R_GMAC_GetVersion(void *buf);

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

None

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description

Returns the version of this driver.

Reentrant
No

Example:
R_GMAC_GetVersion( (void*) &gmac_driver_version);

Special Notes:

None
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9.4 R_GMAC_Init

Format
ER_RET R_GMAC_Init (void);

Parameters

None

Return Values
ER_OK No error

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description

Enables transaction from DMA channel.

Reentrant
No

Example:
ret_val = R_GMAC_Init(Q);

Special Notes:

None
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9.5 R_GMAC_Uninit

Format
void R_GMAC_Uninit (void);

Parameters

None

Return Values

None

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description

Enables transaction from DMA channel.

Reentrant
No

Example:
ret_val = R_GMAC_Init(Q);

Special Notes:

None
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9.6 R_GMAC_Open

Format
ER_RET R_GMAC_Open (const gmac_transfer_data *data)

Parameters

data Structure that stores all information about the channel

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_SYS Driver is not initialised

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description

Opens GMAC channels and sets it to listen for upcoming data

Reentrant
No

Example:
ret_val = R_GMAC_Open(&sending_chan);

Special Notes:

None
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9.7 R_GMAC_Close

Format
ER_RET R_GMAC_Close (const gmac_transfer_data *data)

Parameters

data Structure that stores all information about the channel

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_SYS Driver failed to close

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description
Closes GMAC channel.

Reentrant
No

Example:

ret_val = R_GMAC_Close(&receiving_chan);

Special Notes:

None
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9.8 R_GMAC_Write

Format

ER_RET R_GMAC Write (const gmac_transfer_data *data, const gmac_eth_ frame

*eth_frame)

Parameters
data Structure that stores all information about the channel
eth_frame structure with ethernet header info

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL The GMAC channel or port is CLOSED

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description

Sends out data

Reentrant
No

Example:
ret_val = R_GMAC_Write(&sending_chan, &frame);

Special Notes:

None

R11AN0282EJ0014 Rev.0.14
August 1, 2019 RENESAS

Page 150 of 323



RZ/N1x Group (D,S,L)

Bare Metal Drivers

9.9 R_GMAC_Read

Format

ER_RET R_GMAC_Read (const gmac_transfer_data *data, gmac_receive_buf * pDataStruct)

Parameters
data pointer to a structure containing the MAC channel
pDataStruct pointer a buffer to read data into

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL The GMAC channel or port is CLOSED

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description
Reads data

Reentrant
No

Example:

R_GMAC_Read(&receiving_chan, &receive_buf);

Special Notes:

None
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9.10 R_GMAC_Control

Format

ER_RET R_GMAC_Control(const gmac_transfer_data *data, gmac_control_state t
control_request, uint32_t control_options)

Parameters
data Structure that stores all information about the channel
control_request control request

control_options address of a structure dedicated for a certain control request

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_SYS Driver failed to close

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description
Configures GMAC channel.

Reentrant
No

Example:
ret_val = R_GMAC_Control (&sending_chan, SET_SPEED, 0);
ret_val = R_GMAC_Control (&receiving_chan, SET_FILTER, (uint32_t) &Filtering_options);

Special Notes:

None
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9.11 R_GMAC LinkStatus

Format

uint8_t R _GMAC_LinkStatus(uint8_t port);

Parameters
port PHY port number

Return Values
0 if the link is down and 1 if the link is up.

Properties

Prototyped in file “r_gmac_rznl_if.h”

Description
Configures GMAC channel.

Reentrant
No

Example:

while((!R_GMAC_LinkStatus(PORT1) && 'R_GMAC_LinkStatus(PORT2))) /*Wait till the link is up*/

Special Notes:

None
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10. GPIO API Functions

10.1 Summary

The GPIO driver provides an API to use the functionality of the GPIO pins.
The GPIO Driver checks that the PIN has been configured as a GPIO pin by checking the Pin Function bit.

Function Description
R_GPIO_GetVersion Returns the driver version number
R_GPIO_Init Initializes the GPIO driver and IP interconnect

R_GPIO_Uninitialise

Uninitializes the GPIO driver and IP interconnect

R_GPIO_PortOpen

Activates pins of a port as GPIO pins

R_GPIO_PinOpen

Activates a single pin as a GPIO pin

R_GPIO_PortClose

Deactivates GPIO pins of a port

R_GPIO_PinClose

Deactivates a single GPIO pin

R_GPIO_PortWrite

Writes the logic levels to pins of a port

R_GPIO_PortRead

Reads the logic levels of a port

R_GPIO_PortDirectionGet

Returns the contents of the Data Direction Register for the port

R_GPIO_PortDirectionSet

Sets the Data Direction of pins of a port

R_GPIO_PinWrite

Writes the logic level to a pin

R_GPIO_PinRead

Reads the logic level of a pin

R_GPIO_PinDirectionGet

Returns the content of the Data Direction Register for the pin

R_GPIO_PinDirectionSet

Sets the Data Direction of the pin

R_GPIO_ReginterruptCallBack

Registers an interrupt call back function

R_GPIO_PinControl

Controls the properties of a GPIO pin

10.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER _RET;

/* define of error code */

#define
#define
#define
#define
#define
#define
#define
#define

ER_OK
ER_NG
ER_SYS
ER_PARAM
ER_NOMEM
ER_BUSY
ER_INVAL
ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */
Abnormal end (system call failed)) */

Undefined error */
Invalid parameter */
Out of memory
Channel
Invalid state */
Timeout occurs */

*/

in use (unavailable) */
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10.3 R_GPIO_GetVersion

Format
void R_GPIO_GetVersion (void *buf);

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_gpio_rznl_if.h”

Description

Returns the driver version number. The major version number is located in the two most significant bytes, whereas the
minor version number is located in the 2 least significant bytes.

Reentrant
Yes

Example:
uint8_t gpio_driver_version[2];

R_GP10_GetVersion((void *)gpio_driver_version);

Special Notes:

None
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10.4 R_GPIO_Init

Format
ER_RET R_GPIO_Init (void);

Parameters

None

Return Values

ER_OK No error
ER_SYS Failure to register interrupts through mcu_interrupts
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

initializes the GPIO driver. Sets up the driver internal data, register base addresses, and registers the interrupts.

Reentrant
No

Example:
ret_val = R_GPIO_Init();

Special Notes:

None
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10.5 R_GPIO _Uninitialise

Format
ER_RET R_GPIO_Uninit (void);

Parameters

None

Return Values

ER_OK No error
ER_SYS Failure to disable interrupts.
Properties

Prototyped in file “r_gpio_rzn1_if.h”

Description

Uninitialises the GPIO drivers.

Reentrant
No

Example:
ret_val = R_GPIO_Uninit();

Special Notes:

None
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10.6 R_GPIO_PortOpen

Format
ER_RET R_GPIO_PortOpen (gpio_port_t port, uint32_t mask);

Parameters
port The GPIO port to open
mask Selects the pins on the port to open

Return Values

ER_OK No error

ER_PARAM Parameter error (Non-existent pins)

ER_INVAL One or more of the selected pins have already been opened. None of the pins will be opened.
ER_BUSY One or more of the selected pins have not been multiplexed for GPIO operation. None of the

pins will be opened.

Properties
Prototyped in file “r_gpio_rzn1_if.h”

Description
Enables GPIO operation of the selected pins (i.e. writing to pins and enabling interrupts).

The “port” specified when opening should be
GPIO_PORT_1A
GPIO_PORT_1B
GPIO_PORT_2A
GPIO _PORT 2B
GPIO PORT_3A

Reentrant
No

Example:
ret_val = R_GP10_PortOpen (GPIO_PORT_1A, OXFOFOFOFO);

Special Notes:

None
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10.7 R_GPIO_PinOpen

Format
ER_RET R_GPIO_PinOpen (gpio_port_pin_t pin);

Parameters
pin The GPIO pin to open

Return Values

ER_OK No error

ER_PARAM Parameter error (Non-existent pin)

ER_INVAL The pin has already been opened. The pin will not be opened.

ER_BUSY The pin has not been multiplexed for GP10O operation. The pin will not be opened.
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description
Enables GPIO operation of this pin (i.e. writing to the pin and enabling interrupts).

The “pin” specified should a define from gpio_port_pin_t in the target header file in the GPIO driver under
src/targets/rzn1X/r_gpio_rznlX.h

Reentrant
No

Example:
ret_val = R_GPI0_PinOpen (GPI0_PORT_1A_PIN_01);

Special Notes:

None
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10.8 R_GPIO _PortClose

Format
ER_RET R_GPIO_PortClose (gpio_port_t port, uint32_t mask);

Parameters
port The GPIO port to close
mask Selects the pins on the port to close

Return Values

ER_OK No error
ER_PARAM Parameter error (Non-existent pins)
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

Deactivates GP1O pins of a port preventing further GP1O operation of any of the selected pins. Also disables interrupts
for any interrupt-enabled pins.

Reentrant
No

Example:
ret_val = R_GP10_PortClose(GPI0_PORT_1A, OxFOFOFOFO);

Special Notes:

None
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10.9 R_GPIO _PinClose

Format
ER_RET R_GPIO_PinClose(gpio_port_pin_t pin);

Parameters
pin The GPIO pin to close

Return Values

ER_OK No error
ER_PARAM Parameter error (Non-existent pin)
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

Deactivates a single GPIO pin preventing further GPIO operation of the pin. Also disables interrupts for the pin.

Reentrant
No

Example:
ret_val = R_GPIO_PinClose(GPI10_PORT_1A PIN_00);

Special Notes:

None
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10.10 R_GPIO_PortWrite

Format
ER_RET GPIO_PortWrite (gpio_port_t port, uint32_t value, uint32_t mask);

Parameters
port Which port to write to.
value The value to write to the port. Each bit corresponds to a pin on the port (e.g. bit 0 of value will be
written to pin 0 on supplied port)
mask Mask to allow certain pins of the port to be changed. A pin will only change value when the

corresponding mask bit is 1.

Return Values

ER_OK No error

ER_PARAM Parameter error (Non-existent pins)

ER_INVAL One or more of the selected pins is not open or has been set to input.
Properties

Prototyped in file “r_gpio_rzn1_if.h”

Description

Writes the levels of all selected pins on a port.

Reentrant
No

Example:
ret_val = R_GPI0_PortWrite(GPI0O_PORT_1A, O0x55555555, OxFOFOFOFO);

Special Notes:

None
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10.11 R_GPIO_PortRead

Format
ER_RET R_GPIO_PortRead (gpio_port_t port, uint32_t *value);

Parameters
port Which port to write to.
value The value of the port

Return Values

ER_OK No error
ER_PARAM Parameter error (Non-existent pins)
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

Reads the logic levels of a port.
Reentrant

Yes

Example:
uint32_t input_value;

ret_val = R_GPIO_PortRead(GP10_PORT_3A, &input_value);

Special Notes:

None
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10.12 R_GPIO_PortDirectionGet

Format
ER_RET R_GPIO_PortDirectionGet (gpio_port_t port, uint32_t *direction);

Parameters
port Which port to retrieve the direction from.
direction The value of the Data Direction Register

Return Values

ER_OK No error
ER_PARAM Parameter error (Non-existent pins)
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

Returns the contents of the Data Direction Register for the port (1 = Output, 0 = Input).

Reentrant
Yes

Example:
uint32_t Port _Dir_GCet ;
ret_val = R_GPIO_PortDirectionGet(GPI10_PORT_1A, &Port_Dir_Get);

Special Notes:

None
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10.13 R_GPIO_PortDirectionSet

Format
ER_RET R_GPIO_PortDirectionSet (gpio_port_t port, gpio_dir_t dir, uint32_t mask);

Parameters
port Which port to set.
dir The data direction of the pins
mask Mask to allow certain pins of the port to be changed. A pin’s direction will only change value when

the corresponding mask bit is 1

Return Values

ER_OK No error

ER_PARAM Parameter error (Non-existent pins)

ER_INVAL One or more of the selected pins is not open. None of the pins will have their direction set.
Properties

Prototyped in file “r_gpio_rzn1_if.h”

Description

Sets the Data Direction of pins of a port.
Reentrant

No

Example:
ret_val = R_GP10_PortDirectionSet(GP10_PORT_1A, GPIO_DIRECTION_OUTPUT, Ox55555555);

Special Notes:

None
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10.14 R_GPIO_PinWrite

Format
ER_RET R_GPIO_PinWrite (gpio_port_pin_t pin, gpio_level_t level);

Parameters
pin Which pin to write to.
level The logic level to write to the pin

Return Values

ER_OK No error

ER_PARAM Parameter error (Non-existent pin)

ER_INVAL The pin is not open or has been set to input.
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

Writes the logic level to a pin.
Reentrant

No

Example:
ret_val = R_GPIO_PinWrite(GPI10_PORT_3A_PIN_14, GPIO_LEVEL_HIGH);

Special Notes:

None
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10.15 R_GPIO_PinRead

Format
ER_RET R_GPIO_PinRead (gpio_port_pin_t pin, gpio_level_t *level);
Parameters

pin Which pin to read from

level The logic level of the pin

Return Values

ER_OK No error

ER_PARAM Parameter error (Non-existent pin)

ER_INVAL The pin is not open or has been set to output.
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

Reads the logic level of a pin.
Reentrant

No

Example:
gpio_level_t input_level;

ret_val = R_GPIO_PinRead(GPIO_PORT_3A PIN_16, &input_level);

Special Notes:

None
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10.16 R_GPIO_PinDirectionGet

Format
ER_RET R_GPIO_PinDirectionGet (gpio_port_pin_t pin, gpio_dir_t *dir);

Parameters
pin Which pin to retrieve the direction from.
dir The Data Direction of the pin

Return Values

ER_OK No error

ER_PARAM Parameter error (Non-existent pin)

ER_INVAL The pin is not open.
Properties

Prototyped in file “r_gpio_rzn1_if.h”

Description

Returns the content of the Data Direction Register for the pin.
Reentrant

No

Example:
gpio_dir_t Pin_Dir_Get;
ret_val = R_GPIO_PinDirectionGet(GPIO_PORT_1A PIN_01, &Pin_Dir_Get);

Special Notes:

None
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10.17 R_GPIO_PinDirectionSet

Format
ER_RET R_GPIO_PinDirectionSet (gpio_port_pin_t pin, gpio_dir_t dir);

Parameters
pin Which pin to set.
dir The data direction of the pin

Return Values

ER_OK No error

ER_PARAM Parameter error (Non-existent pin)

ER_INVAL The pin is not open.
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

Sets the Data Direction of the pin.
Reentrant

No

Example:

ret_val = R_GPI0_PinDirectionSet(GPI10_PORT 1A PIN_01, GPI0O_DIRECTION_OUTPUT);

Special Notes:

None
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10.18 R_GPIO_ReglnterruptCallBack

Format
ER_RET R_GPIO_RegisterInterruptCallBack(gpio_callback gpio_call_back);
Parameters

gpio_call_back  The call back function to register.

Return Values

ER_OK No error
ER_PARAM Call back function has been passed through as NULL
Properties

Prototyped in file “r_gpio_rznl_if.h”

Description

Registers an interrupt call back function. This single, common, call back function will be called when any of the
interrupt pins generate an interrupt.

Reentrant
No

Example:
volatile gpio_port_pin_t pin ;

static void gpio_interrupt_callback (gpio_port _pin_t GPIO_PIN);

main (void)

{
ER_RET ret_val;

ret_val = R_GPIO_RegisterinterruptCallBack(&gpio_interrupt_callback);

}
static void gpio_interrupt_callback (gpio_port_pin_t GPIO_PIN)

{
pin = GPIO_PIN;

}
Special Notes:

None
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10.19 R_GPIO_PinControl

Format

ER_RET R_GPIO_PinControl(gpio_port_pin_t pin, gpio_cmd_t cmd, void *gpio_ctrD);

Parameters
pin The GPIO pin to configure
cmd Which pin control function to execute
gpio_ctrl Command data for the pin control function

Return Values

ER_OK No error
ER_PARAM Parameter error (Non-existent pin)
ER_INVAL If cmd is not GPIO_CONTROL_GET_PIN_STATE:

- The pin is not open
If emd is GPIO_CONTROL_SET_INT:
- The pin belongs to a B port

- Attempting to enable an interrupt with no free IRQ line (Only 8 interrupts can be
enabled at a time)

- Attempting to disable interrupts on an already interrupt-disabled pin

Properties
Prototyped in file “r_gpio_rzn1_if.h”

Description
GPIO_CONTROL_GET PIN_STATE:

Retrieves the state of the GPIO pin (GPIO_PIN_STATE_OPEN, GPIO_PIN_STATE_CLOSED). Parameter
*gpio_ctrl must be a pointer to a variable of type gpio_pin_states t.

GPIO_CONTROL_SET_INT:

Enables or disables interrupts for a GPIO pin. Parameter *gpio_ctrl must be a pointer to a variable of type
gpio_int_en_t.

GPIO_CONTROL_SET_INT_MASK:

Enables or disables an interrupt mask for a GP1O pin. Parameter *gpio_ctrl must be a pointer to a variable of
type gpio_int_mask _t.

GPIO_CONTROL_SET_INT_TRIG_TYPE:

Sets the trigger type for an interrupt on a GP10O pin. Parameter *gpio_ctrl must be a pointer to a variable of
type gpio_int_trigger_type _t.
GPIO_CONTROL_SET_INT_TRIG_POL:

Sets the trigger polarity for interrupts on a GP10O pin. Parameter *gpio_ctrl must be a pointer to a variable of
type gpio_int_polarity t.

Reentrant
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No

Example:

gpio_pin_states_t pin_state;

gpio_int_trigger_type_t trigger_type = GPIO_INTTERRUPT_TRIGGER_EDGE;
gpio_int_polarity_t trigger_polarity = GPIO_INTTERRUPT_POLARITY_LOW;
gpio_int_mask_t mask = GPIO_INTTERRUPT_MASK_DISABLED;

gpio_int_en_t gpio_int = GPIO_INTTERRUPT_ENABLED;

ret_val = R_GPI0_PinControl (GP10_PORT_3A_PIN_14, GPI10_CONTROL_GET_PIN_STATE, &pin_state);

/* Set to level or edge */
ret_val = R_GPIO_PinControl (GP10_PORT_3A_PIN_16, GPIO_CONTROL_SET_INT_TRIG_TYPE, &trigger_type);

/* Interrupt set to trigger when pin reads Low */

ret_val= R_GPIO_PinControl (GP10_PORT 3A_PIN_16, GPIO_CONTROL_SET INT_TRIG_POL,
&trigger_polarity);

/* Unmask interrupt */

ret_val = R _GPI0_PinControl(GPI0_PORT 3A_PIN_16, GPI0O_CONTROL_SET_INT_MASK, &mask);

/* Enable interrupt */
ret_val = R_GPIO_PinControl (GPIO_PORT_3A_PIN_16, GPIO_CONTROL_SET_INT, &gpio_int);

Special Notes:

None
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11. 12C API Functions

11.1  Summary

Function

Description

R_I12C_GetVersion

Returns driver version.

R_12C_lInit

Reset all channels states to closed. Initializes 12C driver

R_12C_Uninitialise

Uninitializes 12C driver

R_I12C_Open Opens an 12C channel & initializes channel state
R_12C_Control Controls & gets information for the 12C:

e Gets channel state

e Gets/sets Channel configuration

e Reset the channel

e Sets interrupt callback function
R_I12C_Read Reads data from a 12C channel
R_12C_Write Writes data from to 12C channel
R_12C_Close closes an 12C channel

11.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define
#define
#define
#define
#define
#define
#define
#define

ER_OK
ER_NG
ER_SYS
ER_PARAM
ER_NOMEM
ER_BUSY
ER_INVAL
ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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11.3 R_I12C_GetVersion

Format
void R_I2C_GetVersion(void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_i2c_rzn1_if.h”

Description

Returns driver version.

Reentrant
No

Example:

R_12C_GetVersion ((void*) &i2c_driver_version);

Special Notes:

None
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11.4 R_I2C_Init

Format
ER_RET R_I2C_Init (void);

Parameters

None

Return Values

void

Properties
Prototyped in file “r_i2c_rzn1_if.h”

Description

Initialize 12C driver and 12C channel states

Reentrant
No

Example:
R_12C_Init Q;

Special Notes:

None
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11.5 R_I2C_Uninitialise

Format
ER_RET R_I2C_ Uninitialise(void);

Parameters

None

Return Values

void

Properties
Prototyped in file “r_i2c_rzn1_if.h”

Description

Uninitialize 12C driver and 12C channel states

Reentrant
No

Example:
R_12C_ Uninitialise();

Special Notes:

None
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11.6 R_I2C_Open

Format
ER_RET R_I2C_Open (uint8_t i2c_chan_num);

Parameters

i2c_chan_num The 12C Channel to open

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Channel is not Open

Properties

Prototyped in file “r_i2c_rzn1_if.h”

Description

Initialize 12C driver and 12C channel states

Reentrant
No

Example:
R_12C_Open (12C_CHAN_1);

Special Notes:

None
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11.7 R_I2C_Close

Format
ER_RET R_I2C_Close (uint8_t i2c_chan_num);

Parameters

i2c_chan_num  The 12C Channel to close

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Channel is not Open

Properties

Prototyped in file “r_i2c_rzn1_if.h”

Description

Closes an 12C channel

Reentrant
No

Example:
R_12C_Close (12C_CHAN_1);

Special Notes:

None
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11.8 R_I12C_Control

Format

ER_RET R_I2C_Control (uint8_t i2c_chan_num, 12C_CONTROL_REQUEST _E control_request, uint8_t *buf);

Parameters
i2c_chan_num
control_request
buf

Return Values
ER_OK
ER_PARAM
ER_INVAL
ER_SYS

Properties

The 12C Channel to close
A define for the type of control request being performed

A pointer to a structure for the control data

No error
Channel number is higher than the max number of channels
Channel is not Open, driver not initialized

System error when disabling or enabling the 12C channel

Prototyped in file “r_i2c_rzn1_if.h”

Description

Configures the 12C driver

Reentrant
No

Example:

Configure the driver;
i2c_config.speed = 12C_SPEED_FAST_MODE;

i2c_config.master = 1;

i2c_config.slave = 0;

i2c_config.restart_enable = 1;

i2c_config.addr_mode = 1;

ret_status = R_I12C_Control (12C_CHAN_2,

Special Notes:

None

12C_CONTROL_SET_CHAN_CONFIG, (uint8_t *) &i2c_config);
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11.9 R_I2C_Write

Format
ER_RET R_I2C_Write (uint8_t i2c_chan_num, uint32_t i2c_slave_addr, uint8_t *addr, uint32_t addr_len, uint8_t *buf,
size_t data_len, I2C_TRANSFER_MODE_E mode);

Parameters
i2c_chan_num The 12C Channel to Write to
i2c_slave_addr A define for the type of control request being performed
addr Address internal to the device
addr_len Number bytes in addr
buf Data buffer
data_len Number of bytes to be written
mode BLOCKING or NON-BLOCKING write

Return Values

ER_OK No error
ER_PARAM Ch_annel number is higher than the max number of channels, or invalid parameter, NULL
pointer
ER_INVAL Channel is not Open, driver not initialized
ER_SYS System error when disabling or enabling the 12C channel
Properties

Prototyped in file “r_i2c_rzn1_if.h”

Description

Writes data to an i2c channel.

If BLOCKING (synchronous) mode then returns when all the requested data has been read or a timeout occurs.
If NON-BLOCKING (asynchronous) mode then initiates the read process and returns.

In this case a callback parameter is required to have been passed in a previous call to R_12C_Control()

Reentrant
No

Example:

ret_val = R_12C_Write(12C_CHAN_2, 12C_PORT_EXPANDER_SLAVE_ADDR, &addr, 1, &data, 1,
12C_TRANSFER_MODE_BLOCKING) ;

Special Notes:

None
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11.10 R_I2C_Read

Format
ER_RET R_I2C_Read (uint8_t i2c_chan_num, uint32_t i2c_slave_addr, uint8_t *addr, uint32_t addr_len, uint8_t *buf,
size_t data_len, I2C_TRANSFER_MODE_E mode);

Parameters
i2c_chan_num The 12C Channel to Read from
i2c_slave_addr A define for the type of control request being performed
addr Address internal to the device
addr_len Number bytes in addr
buf Data buffer
data_len number of bytes to be read
mode BLOCKING or NON-BLOCKING read

Return Values

ER_OK No error

ER_PARAM Channel number is higher than the max number of channels

ER_INVAL Channel is not Open, driver not initialized

ER_SYS System error when disabling or enabling the 12C channel
Properties

Prototyped in file “r_i2c_rzn1_if.h”

Description

Reads data from a i2c channel.

If BLOCKING (synchronous) mode then returns when all the requested data has been written or a timeout occurs.
If NON-BLOCKING (asynchronous) mode then initiates the write process and returns.

In this case a callback parameter is required to have been passed in a previous call to R_12C_Control().

Reentrant
No

Example:

ret_val = R_12C_Read(12C_CHAN_2, 12C_PORT_EXPANDER_SLAVE_ADDR, &addr, 1, &data, 1,
12C_TRANSFER_MODE_BLOCKING) ;

Special Notes:

None
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12. LCDC API Functions
12.1  Summary

Function Description

R_LCDC_GetVersion Returns driver version.

R_LCDC Init Initialises LCD controller IP
R_LCDC_Uninitialise Close down LCD controller
R_TSD_Init Initialise the Touch Screen driver
R_TSD_Uninitialise Close down the Touch Screen driver
R_LCDC_Open Opens and configures the LCD port

R_LCDC_Close

Closes the LCD port

R_LCDC_Control

Handles requests to set or get port status and configuration

R_LCDC_DisplayUpdate

Update a section of the display with the given image

R_LCDC_FillRectangle

Set a section of the display to a single colour

R_LCDC_Blank

Clear (blank) the whole display with given colour

R_LCDC_Blink

Blink a section of the display

12.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define ER_OK
#define ER_NG
#define ER_SYS
#define ER_PARAM
#define ER_NOMEM
#define ER_BUSY
#define ER_INVAL
#define ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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12.3 R_LCDC_GetVersion

Format
void R_LCDC_GetVersion (void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_lcdc_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:

R_LCDC_GetVersion ((void*) &lcdc_driver_version);

Special Notes:

None
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12.4 R_LCDC_Init

Format
ER_RET R_LCDC_Init (void);

Parameters

None

Return Values

Error status

Properties
Prototyped in file “r_lcdc_rznl_if.h”

Description

Initialises the LCD controller

Reentrant
No

Example:
ret_val = R_LCDC_Init(Q);

Special Notes:

None
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12.5 R_LCDC_Uninitialise

Format
ER_RET R_LCDC_Uninitialise(void);

Parameters

None

Return Values

Error status

Properties
Prototyped in file “r_lcdc_rznl_if.h”

Description

Close down the LCD controller

Reentrant
No

Example:
Ret_val = R_LCDC_Uninitialise();

Special Notes:

None
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12.6 R_TSD_Init

Format
ER_RET R_TSD_Init (gpio_callback ts_int_callback);

Parameters

gpio_callback callback function for
ts interrupts

Return Values

Error status

Properties
Prototyped in file “r_lcdc_rznl_if.h”

Description

Initialises the Touch Screen driver

Reentrant
No

Example:
ret_val = R_TSD_Init(&ts_event_callback);

Special Notes:
IOMUX , GPIO and LCDC drivers need to be initialized before calling this function.

After calling R_TSD_Init , the 12C driver needs to be initialized and opened to read the touch screen inputs
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12.7 R_TSD_Uninitialise

Format
ER_RET R_TSD_Uninitialise(void);

Parameters

None

Return Values

Error status

Properties
Prototyped in file “r_lcdc_rznl_if.h”

Description

Close down the Touch Screen Driver

Reentrant
No

Example:

ret_val= R_TSD_Uninitialise();

Special Notes:

None
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12.8 R_LCDC_Open

Format
ER_RET R_LCDC_Open (Icdc_port_config_t *port_config);

Parameters

port_config pointer to display configuration

Return Values

ER_OK No error
ER_PARAM Channel number is higher than the max number of channels
ER_INVAL Channel is not Open

Properties

Prototyped in file “r_lcdc_rznl_if.h”

Description
Opens and configures the LCD port

Reentrant
No

Example:
lede_config.bpp = NHD_LCD_SCREEN_BPP;
ledce_config.pixel_format = LCD_RGB565;
lede_config.x_res = NHD_LCD_SCREEN_WIDTH;
lede_config.y_res = NHD_LCD_SCREEN_HEIGHT;
lede_config.palette = (void *)0;
ret_val = R_LCDC_Open(&lcdc_config);

Special Notes:

None
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12.9 R_LCDC_Close

Format
ER_RET R_LCDC_Close (void);

Parameters

none

Return Values

ER_OK No error
ER_INVAL Port is not Open
Properties

Prototyped in file “r_lcdc_rznl_if.h”

Description
Closes the LCD Port

Reentrant
No

Example:
ret_val = R_LCDC_Close();

Special Notes:

None
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12.10 R_LCDC_Control

Format
ER_RET R_LCDC_Control (lcdc_control_request_e control_request, uint8_t *buf);

Parameters
control_request request to configure port or get port info
buf A pointer to a structure for the control data

Return Values

ER_OK No error
ER_PARAM Buf is NULL or Control Request is invalid
ER_INVAL Driver is not initialised or Port is not open
ER_SYS System error

Properties

Prototyped in file “r_lcdc_rznl_if.h”

Description

Requests to set or get port status or configuration
Reentrant

No

Example:
ret_val = R_LCDC_Control (LCDC_CONTROL_GET_PORT_CONFIG, config_buf);

Special Notes:

None
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12.11 R_LCDC_DisplayUpdate

Format
ER_RET R_LCDC_DisplayUpdate (Icd_rectangle_t *display_update_area, uint32_t *buf, uint32_t buf_len);

Parameters
display_update_area pointer to rectangle of display to update
buf pointer to display data to be written
buf_len data length

Return Values

ER_OK No error
ER_PARAM display_update_area or buf are NULL, co-ordinates of display_update_area are invalid
ER_INVAL driver not initialized or LCD port not open
ER_SYS System error
Properties

Prototyped in file “r_lcdc_rznl if.h”

Description
Updates an area of the display.

Reentrant
No

Example:

ret_val = R_LCDC_DisplayUpdate (lcd_rectangle_t *display_update_area, uint32_t *buf, uint32_t
buf_len);

Special Notes:
- for bpp <= 8, rectangle co-ordinates must be on an 8-pixel boundary
- for bpp >= 16 have 1 pixel data per 32-bit entry of buf
for bpp = 8 have 1 pixel index per 32-bit entry of buf
for bpp = 4 have 2 pixel indices per 32-bit entry of buf
for bpp = 2 have 4 pixel indices per 32-bit entry of buf
for bpp = 1 have 8 pixel indices per 32-bit entry of buf
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12.12 R_LCDC_FillRectangle

Format
ER_RET R_LCDC_FillRectangle (Icd_rectangle_t *display_update_area, uint32_t colour);

Parameters
display_update_area pointer to rectangle of display to update

colour Fill colour

Return Values

ER_OK No error
ER_PARAM display_update_area is NULL,
ER_INVAL driver not initialized or LCD port not open
ER_SYS System error

Properties

Prototyped in file “r_lcdc_rznl_if.h”

Description

Updates a rectangular section of the display with the specified colour

Reentrant
No

Example:
ret_val = R_LCDC_FillRectangle(&horiz_line_top_coords, LCDC_PINK_RGB888);

Special Notes:
colour should be in correct format depending on configured bpp and colour mode e.g.
for bpp < 16 , colour is palette index
for bpp = 16, RGB 5:6:5, colour is 0b0000 0000 0000 0000 RRRR RGGG GGGB BBBB
for bpp = 16, BGR 5:6:5, colour is 0b0000 0000 0000 0000 BBBB BGGG GGGR RRRR
for bpp = 16, RGB 5:5:5, colour is 0b0000 0000 0000 0000 0RRR RRGG GGGB BBBB
for bpp = 16, BGR 5:5:5, colour is 0b0000 0000 0000 0000 0BBB BBGG GGGR RRRR

for bpp = 24, RGB 8:8:8 , colour is 0b0000 0000 RRRR RRRR GGGG GGGG BBBB BBBB
for bpp = 24, BGR 8:8:8 , colour is 0b0000 0000 BBBB BBBB GGGG GGGG RRRR RRRR
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12.13 R_LCDC_Blank

Format
ER_RET R_LCDC_Blank (uint32_t colour);

Parameters

colour Set blank display to this colour

Return Values

ER_OK No error
ER_INVAL driver not initialized or LCD port not open
ER_SYS System error

Properties

Prototyped in file “r_lcdc_rznl_if.h”

Description
Clear (blank) the display with the given colour

Reentrant
No

Example:
ret_val = R_LCDC_Blank (LCDC_BLACK_RGB565);

Special Notes:

colour should be in correct format depending on configured bpp and colour mode e.g.

for bpp < 16 , colour is palette index

for bpp = 16, RGB 5:6:5, colour is 0b0000 0000 0000 0000 RRRR RGGG GGGB BBBB
for bpp = 16, BGR 5:6:5, colour is 0b0000 0000 0000 0000 BBBB BGGG GGGR RRRR
for bpp = 16, RGB 5:5:5, colour is 0b0000 0000 0000 0000 0RRR RRGG GGGB BBBB
for bpp = 16, BGR 5:5:5, colour is 0b0000 0000 0000 0000 0BBB BBGG GGGR RRRR
for bpp = 24, RGB 8:8:8 , colour is 0b0000 0000 RRRR RRRR GGGG GGGG BBBB BBBB
for bpp = 24, BGR 8:8:8 , colour is 0b0000 0000 BBBB BBBB GGGG GGGG RRRR RRRR
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12.14 R_LCDC_Blink

Format

ER_RET R_LCDC_Blink (lcd_rectangle_t *display_blink_area, Icdc_blink_mode_e blink_mode);

Parameters
display_blink_area pointer to rectangle of display to blink
blink_mode LCDC_BLINK_MODE_OFF

LCDC_BLINK_MODE_SLOW
LCDC_BLINK_MODE_MEDIUM
LCDC_BLINK_MODE_FAST

Return Values

ER_OK No error
ER_PARAM display_update_area is NULL, blink_mode is invalid
ER_INVAL driver not initialized or LCD port not open
ER_SYS System error
Properties

Prototyped in file “r_lcdc_rznl if.h”

Description
Blink a section of the display

Reentrant
No

Example:

blink_area.lcd_rectangle_bottom = 31;
blink_area.lcd_rectangle_top = 16;
blink_area.lcd_rectangle_right = 31;
blink_area.lcd_rectangle_left = 16;

ret_val = R_LCDC_Blink(&blink_area, LCDC_BLINK_MODE_ON);

Special Notes:

Co-ordinates of the blink area should be on a 4-byte boundary

R11AN0282EJ0014 Rev.0.14
August 1, 2019 RENESAS

Page 194 of 323



RZ/N1x Group (D,S,L)

Bare

Metal Drivers

13. MSEBI API Functions

13.1 Summary
Function Description
R_DMA_GetVersion Returns driver version.
R_MSEBI_Init Initialise MSEBI driver and chip select states

R_MSEBI_Open

Opens an MSEBI mode and/or chip select

R_MSEBI_Control

Configure MSEBI parameters, set chip select parameters or get
info, depending on control_request

R_MSEBI_Close

Closes an MSEBI mode and/or chip select(s)

13.2

Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values
and definitions are shown below.

/*1< Function return type will return the error code */

typedef

int ER_RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /*1< Error code for Normal end (no error) */
#define ER_NG ((ER_RET)-1) /*1< Error code for Abnormal end (error) */
#define ER_SYS ((ER_RET)(2 * ER_NG)) /*1< Error code for Undefined error */
#define ER_PARAM ((ER_RET)(3 * ER_NG)) /*1< Error code for Invalid parameter */
#define ER_NOTYET ((ER_RET)(4 * ER_NG)) /*1< Error code for Incomplete processing */
#define ER_NOMEM ((ER_RET)(5 * ER_NG)) /*1< Error code for Out of memory */
#define ER_BUSY ((ER_RET)(6 * ER_NG)) /*1< Error code for Busy */
#define ER_INVAL ((ER_RET)(7 * ER_NG)) /*1< Error code for Invalid state */
#define ER_TIMEOUT ((ER_RET)(8 * ER_NG)) /*1< Error code for Timeout occurs */
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13.3 R_MSEBI_GetVersion

Format
void R_MSEBI_GetVersion (void *buf);

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties

Prototyped in file “r_msebi_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:

R_MSEBI1_GetVersion((void *)msebi_driver_version);

Special Notes:

None
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13.4 R_MSEBI_Init

Format
void MSEBI_Init(void)

Parameters

None

Return Values

None

Properties

Prototyped in file “r_msebi_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
/* Initialise MSEBI module, before GPIO */
R_MSEBI_Init();

Special Notes:

None
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135 R_MSEBI_Open

Format
ER_RET R_MSEBI_Open(msebi_mode_t mode, uint8_t chip_sel)

Parameters

msebi_mode_t mode | MSEBIM for Master or MSEBIS for Slave Mode

uint8_t chip_sel chip_sel - The desired chip select

Return Values
ER_RET Error Value. ER_OK on success.

Properties

Prototyped in file “r_msebi_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
ret_val = R_MSEBI_Open(MSEBIM, MSEBI_NO_CS);

Special Notes:

None
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13.6 R_MSEBI_Close

Format
ER_RET R_MSEBI_Close(msebi_mode_t mode, uint8_t chip_sel)

Parameters
msebi_mode_t mode  MSEBIM for Master or MSEBIS for Slave Mode
uint8_t chip_sel chip_sel - The desired chip select

Return Values
ER_RET Error Value. ER_OK on success.

Properties

Prototyped in file “r_msebi_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
R_MSEBI_Close(MSEBIM, MSEBI_NO_CS);

Special Notes:

None
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13.7 R_MSEBI_Control

Format

ER_RET R_MSEBI_Control(msebi_mode_t mode, uint8_t chip_sel, msebi_cmd_t control_request, void *msebi_ctrl)

Parameters
msebi_mode_t mode MSEBIM for Master or MSEBIS for Slave Mode
uint8_t chip_sel The desired chip select

msebi_cmd_t control_request  request to configure MSEBI or get MSEBI info.

void *msebi_ctrl configuration data (to set or get).

Return Values
ER_RET Error Value. ER_OK on success.

Properties

Prototyped in file “r_msebi_rznl_if.h”

Description
Configure MSEBI parameters, set chip select parameters or get info, depending on control_request.

NOTE: API function checks that msebi_ctrl is non-zero. The upper layer should check that the buffer lies within a valid
address range.

Reentrant
No

Example:
R_MSEBI_Control (MSEBIM ,MSEBI_NO_CS ,MSEBI_CONTROL_MASTER_CLK_ENABLE, &clock_enable);

Special Notes:

None
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13.8 R_MSEBIS_SetCallback

Format

ER_RET R_MSEBIS_SetCallback (msebi_mode_t mode, msebi_callback_mode_t callback_mode, uint8_t chip_sel,

msebi_callback callback)

Parameters
mode MSEBI master/slave mode
callback_mode mode which determines for which interrupt callback function stands
chip_sel The chip select to configure 0-3
callback callback function

Return Values
ER_RET Error Value. ER_OK on success.

Properties

Prototyped in file “r_msebi_rznl_if.h”

Description

Register callback function for transmit, receive or both interrupt types.

Reentrant
No

Example:

R_MSEBIS_SetCal Iback(MSEBISLAVE, RECEIVE, MSEBI_CSO_N, (msebi_callback) &rx_interrupt_callback);

Special Notes:

None
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14. QSPI API Functions
141 Summary

Function Description

R_QSPI_GetVersion Returns driver version.

R_QSPI_Init Resets all channels states to closed and initializes QSPI IP.
R_QSPI_Uninit Resets all channels states to closed and uninitializes QSPI IP.
R_QSPI_Open Opens a QSPI channel.

R_QSPI_Control

Controls/gets information for the QSPI driver/channel:
e Sets/gets channel transfer configuration
e Gets Channel State
o Resets the channel

R_QSPI_Read Reads data from Flash memory via QSPI channel.
R_QSPI_Write Writes data to Flash memory via QSPI channel.
R_QSPI_Erase Erases serial flash.

R_QSPI_Close Closes a QSPI channel

14.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER _RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */
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14.3 R_QSPI_GetVersion

Format
void R_QSPI_GetVersion(void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_qgspi_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
R_QSP1_GetVersion ((void*) &gspi_driver_version);

Special Notes:

None
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144 R_QSPL_Init

Format
ER_RET R_QSPI_Init (void) ;

Parameters

None

Return Values

void

Properties
Prototyped in file “r_gspi_rznl_if.h”

Description

Initialise QSPI IP and channel states

Reentrant
No

Example:
ret_val = R_QSPI_Init();

Special Notes:

None
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145 R_QSPI_Uninit

Format
ER_RET R_QSPI_Uninit (void) ;

Parameters

None

Return Values

void

Properties
Prototyped in file “r_gspi_rznl_if.h”

Description

Uninitialise QSPI IP and channel states

Reentrant
No

Example:
ret_val = R_QSPI_Uninit();

Special Notes:

None
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14.6 R_QSPI_Open

Format
ER_RET R_QSPI_Open (uint8_t chan_num) ;

Parameters

chan_num QSPI channel number to open

Return Values
ER_OK No error
ER_INVAL Invalid state

Properties
Prototyped in file “r_qgspi_rznl_if.h”

Description
Opens a QSPI channel.

Reentrant
No

Example:
ret_val = R_QSPI_Open(QSPI_CHAN_1);

Special Notes:

None
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14.7 R_QSPI_Control

Format
ER_RET R_QSPI_Control (uint8_t chan_num, QSPI_CONTROL_REQUEST _E control_request, uint8_t *buf);

Parameters
chan_num QSPI channel number to open
control_request  request to configure channel or get channel info.

buf configuration data (to set or get).

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_qgspi_rznl_if.h”

Description

Controls an QSPI instance.

Reentrant
No

Example:
uint8_t gspi_driver_version[2];
ret_val = R_QSPI_Control( QSPI_CHAN_1, QSPI_CONTROL_GET_DRIVER_VERSION, qgspi_driver_version);

QSP1_IF_CHANNEL_STATE_E gspi_chan_state;
ret_val = R_QSPI_Control (QSPI_CHAN_1, QSPI_CONTROL_GET_CHAN_STATE, (uint8_t *) &gspi_chan_state);

Special Notes:

None
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148 R_QSPI_Read

Format

ER_RET R_QSPI_Read (uint8_t chan_num, uint32_t offset, uint8_t *buf, uint32_t block_len) ;

Parameters
chan_num QSPI channel number to open
offset Offset in bytes from start of Flash from where data should be read
buf Pointer to buffer where data read from Flash should be stored
block_len Number of bytes to read

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_qgspi_rznl_if.h”

Description

Reads data from Flash memory via QSPI channel.

Reentrant
No

Example:
uint32_t flash_page = 2048;

ret_val = R_QSP1_Read(QSPI_CHAN_1, (flash_page * QSPI_PAGE_SIZE),

Special Notes:

None

flash_buf, QSPI_PAGE_SIZE);
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149 R_QSPI_Erase

Format
ER_RET R_QSPI_Erase (uint8_t chan_num, uint32_t erase_block_offset, uint32_t erase_size) ;

Parameters
chan_num QSPI channel number to open
erase_block offset  Offset in bytes from start of Flash from where data should be read

erase_size Pointer to buffer where data read from Flash should be stored

Return Values
ER_OK No error
ER_INVAL Invalid state

Properties
Prototyped in file “r_qgspi_rznl_if.h”

Description
Erases serial flash.
Notel: Minimum erasable block size is 4k bytes (0x1000 or QSPI_ERASE_BLOCK_SIZE 4K)

Note2: If erase_size is Oxffffffff then whole flash is erased

Reentrant
No

Example:

uint32_t flash_page = 2048;

erase_block_offset = (flash_page * QSPI_PAGE_SIZE);

ret_val = R_QSPI_Erase(QSPI_CHAN_1, erase_block_offset, QSPI_MIN_ERASE_BLOCK_SIZE);

Special Notes:

None
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14.10 R_QSPI_ Write

Format

ER_RET R_QSPI_ Write (uint8_t chan_num, uint32_t offset, uint8_t *buf, uint32_t block_len) ;

Parameters
chan_num QSPI channel number to open
offset Offset in bytes from start of Flash from where data should be read
buf Pointer to buffer where data read from Flash should be stored
block_len Number of bytes to read

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_qgspi_rznl_if.h”

Description

Writes data to Flash memory via QSPI channel.

Reentrant
No

Example:
uint32_t flash_page = 2048;

ret_val = R_QSPI_Write(QSPI_CHAN_1, (flash_page * QSPI_PAGE_SIZE),

Special Notes:

None

flash_buf, QSPI_PAGE_SIZE);
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14.11 R_QSPI_Close

Format
ER_RET R_QSPI_ Close (uint8_t chan_num) ;

Parameters

chan_num QSPI channel number to open

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties

Prototyped in file “r_gspi_rznl_if.h

Description

Closes a gspi channel.

Reentrant
No

Example:
ret_val = R_QSPI1_Close(QSPI_CHAN_1);

Special Notes:

None
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15. RTC API Functions

15.1 Summary

Function Description
R_RTC_GetVersion Returns the RTC driver version number
R_RTC_Init Initialise RTC IP

R_RTC_Uninitialise

Un-Initialise RTC IP

R_RTC_Open

Opens the RTC

R_RTC_Close

Closes the RTC

R_RTC_Control

Set Alarm/Periodic/Interval Callbacks, reset, get RTC info,
depending on control_request

R_RTC_Write

Writes time to the RTC

R_RTC_Read

Reads time from the RTC

15.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define
#define
#define
#define
#define
#define
#define
#define

ER_OK
ER_NG
ER_SYS
ER_PARAM
ER_NOMEM
ER_BUSY
ER_INVAL
ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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15.3 R _RTC_GetVersion

Format
void R_RTC_GetVersion(void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

None

Properties
Prototyped in file "r_rtc_rznl1_if.h"

Description

Returns the RTC driver version number

Reentrant
No

Example:
uint8_t rtc_driver_version[2];
sample_app_printf(*"\n **** RTC Driver Version ****\n');

R_RTC_GetVersion((void*)&rtc_driver_version);

Special Notes:

None
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154 R_RTC_Init

Format
ER_RET R_RTC_Init(void)

Parameters

None

Return Values

ER_OK No error
ER_INVAL Driver already initialised
Properties

Prototyped in file "r_rtc_rznl_if.h"

Description
Initialise RTC IP

Reentrant
No

Example:
ret_status = R_RTC_Init();

Special Notes:

None
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155 R_RTC Uninitialise

Format
ER_RET R_RTC_Uninitialise(void)

Parameters

None

Return Values

ER_OK No error
ER_INVAL Driver is not initialised
Properties

Prototyped in file "r_rtc_rzn1_if.h"

Description
Un-Initialise RTC IP

Reentrant
No

Example:
ret_status = R_RTC Uninitialise ();

Special Notes:

None
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15.6 R_RTC_Open

Format
ER_RET R_RTC_Open(void)

Parameters

None

Return Values

ER_OK No error
ER_INVAL Driver is not initialized or closed
Properties

Prototyped in file "r_rtc_rzn1_if.h"

Description
Opens the RTC

Reentrant
No

Example:
/* Open the RTC*/
ret_status = R_RTC_Open();

Special Notes:

None
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15.7 R_RTC_Close

Format
ER_RET R_RTC_Close(void)

Parameters

None

Return Values

ER_OK No error
ER_INVAL Driver is not open
Properties

Prototyped in file "r_rtc_rzn1_if.h"

Description
Closes the RTC

Reentrant
No

Example:
/* Close the RTC*/
ret_status = R_RTC_Close();

Special Notes:

None
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15.8 R_RTC_Control

Format
ER_RET R_RTC_Control(RTC_CONTROL_REQUEST _E control_request, uint8_t *buf)

Parameters
control_request request to configure or get existing configuration
buf configuration data (to set or get)

NOTE: API function checks that buf is non-zero.
The upper layer should check that the buffer lies within a valid address range.

Return Values

ER_OK No error

ER_INVAL RTC not in Open State

ER_PARAM Invalid parameter used
Properties

Prototyped in file "r_rtc_rznl_if.h"

Description

Set Alarm/Periodic/Interval Callbacks, reset, get RTC info, depending on control_request

Reentrant

No

Example:
alarmEvent._eventType = RTC_ALARM_EVENT;
alarmEvent.cal lback = rtc_alarm_callback;
alarmEvent.alarmSetup.friday = true;
alarmeEvent._alarmSetup.hours = 9;

alarmEvent._alarmSetup.minutes = 16;

ret_status = R_RTC_Control (RTC_CONTROL_SET_ALARM_CALLBACK, (void *)&alarmEvent);

Special Notes:

None
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159 R_RTC_Read

Format
ER_RET R_RTC_Read(tm_t * p_current)

Parameters

p_current Returns RTC time in standard 'C' time format

Return Values

ER_OK No error

ER_INVAL RTC not in Open State, or ready

ER_PARAM Invalid parameter used
Properties

Prototyped in file "r_rtc_rznl_if.h"

Description
Reads time from the RTC

Reentrant
No

Example:
tm_t currentTime;
/* Read time again and check seconds have elasped */

ret_status = R_RTC_Read(&currentTime);

Special Notes:

None
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15.10 R_RTC_Write

Format
ER_RET R_RTC_Write(tm_t * p_current)

Parameters

p_current Gives RTC time in standard 'C' time format

Return Values

ER_OK No error

ER_INVAL RTC not in Open State, or ready

ER_PARAM Invalid parameter used
Properties

Prototyped in file "r_rtc_rznl_if.h"

Description
Writes time to the RTC

Reentrant

No

Example:

/* Set time */
prevTime.tm_sec = 15;
prevTime.tm_min = 15;
prevTime.tm_hour = 15;
prevTime.tm_wday = 5;
prevTime.tm_mday = 15;
prevTime.tm_mon = 4;

prevTime.tm_year 2018 - TM_STRUCT_EPOCH;

/* Write test time */
ret_status = R_RTC_Write(&prevTime);

Special Notes:

None
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16. Semaphore API Functions

16.1 Summary
Function

Description

R_SEMAPHORE_GetVersion

Returns the Semaphore driver version number.

R_SEMAPHORE_Init

Initialise Semaphore IP

R_ SEMAPHORE_Uninitialise

Un-Initialise Semaphore IP

R_SEMAPHORE_Control

Get the status (if and what CPU is the owner) of the given
Semaphore
Request to configure or get existing configuration

R_SEMAPHORE_Lock

Locks the requested Semaphore

R_SEMAPHORE_Release

Unlocks the requested Semaphore

R_SEMAPHORE_AutoCpulLock

Locks the requested Semaphore Automatically using the correct
CPU Id

R_SEMAPHORE_AutoCpuRelease

Unlocks the requested Semaphore Automatically using the correct
CPU Id

16.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */
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16.3 R_SEMAPHORE_GetVersion

Format
void R_SEMAPHORE_GetVersion (void *buf);

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties

Prototyped in file “r_semaphore_rznl_if.h”

Description

Returns the Semaphore driver version number.

Reentrant
No

Example:
R_SEMAPHORE_GetVersion((void*)&semaphore_driver_version);

Special Notes:

None
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16.4 R_SEMAPHORE_lInit

Format
ER_RET R_SEMAPHORE_ Init(void);

Parameters

void

Return Values

ER_OK No error
ER_INVAL Driver already initialised
Properties

Prototyped in file “r_semaphore_rznl_if.h”

Description

Initialise Semaphore IP.

Reentrant
No

Example:
ret_status = R_SEMAPHORE_Init();

Special Notes:

None
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16.5 R_SEMAPHORE_Uninitialise

Format
ER_RET R_SEMAPHORE_Uninitialise(void);

Parameters

void

Return Values

ER_OK No error
ER_INVAL Driver not initialised
Properties

Prototyped in file “r_semaphore_rznl_if.h”

Description

Un-Initialise Semaphore IP.

Reentrant
No

Example:
ret_status = R_SEMAPHORE_Uninitialise();

Special Notes:

None
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16.6 R_SEMAPHORE_Control

Format

ER_RET R_SEMAPHORE_Control(SEMAPHORE_CONTROL_REQUEST _E control_request, void *buf);

Parameters
control_request request to configure or get existing configuration.
buf configuration data (to set or get).

Return Values

ER_OK No error
ER_PARAM Invalid parameter used
Properties

Prototyped in file “r_semaphore_rznl_if.h”

Description
Get the status (if and what CPU is the owner) of the given Semaphore

Request to configure or get existing configuration.

Reentrant
No

Example:

statusReq.semld

SEMAPHORE_1D_63;
SEMAPHORE_CPU_NONE;

statusReq.cpuld

ret_status = R_SEMAPHORE_Control (SEMAPHORE_CONTROL_GET_STATUS, (void *)&statusReq);

Special Notes:

None
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16.7 R_SEMAPHORE_Lock

Format

ER_RET R_SEMAPHORE_Lock(SEMAPHORE_CPU_E cpuld, SEMAPHORE_ID_E semld);

Parameters
cpuld ID of the CPU that is making requesting
semld ID of the Semaphore that request is being made against

Return Values

ER_OK No error
ER_INVAL Driver not initialised
Properties

Prototyped in file “r_semaphore_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
/* Get the Semaphore */

ret_status = R_SEMAPHORE_Lock(SEMAPHORE_CPU_1, SEMAPHORE_ID_63);

Special Notes:

None
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16.8 R_SEMAPHORE_Release

Format

ER_RET R_SEMAPHORE_Release(SEMAPHORE_CPU_E cpuld, SEMAPHORE_ID_E semld);

Parameters
cpuld ID of the CPU that is making requesting
semld ID of the Semaphore that request is being made against

Return Values

ER_OK No error
ER_INVAL Driver not initialised
Properties

Prototyped in file “r_semaphore_rznl_if.h”

Description

Unlocks the requested Semaphore.

Reentrant
No

Example:

/* Check Semaphore can not be released via another CPU entry point*/
ret_status = R_SEMAPHORE_Release(SEMAPHORE_CPU_4, SEMAPHORE_ID_63);

Special Notes:

None
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16.9 R_SEMAPHORE_AutoCpulLock

Format
ER_RET R_SEMAPHORE_AutoCpulLock (SEMAPHORE_ID_E semld);

Parameters

semld ID of the Semaphore that request is being made against

Return Values

ER_OK No error
ER_INVAL Driver not initialised
Properties

Prototyped in file “r_semaphore_rznl_if.h”

Description

Locks the requested Semaphore Automatically using the correct CPU Id.

Reentrant
No

Example:
/* Get the Semaphore */
ret_status = R_SEMAPHORE_AutoCpuLock (SEMAPHORE_ID_63);

Special Notes:

None
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16.10 R_SEMAPHORE_AutoCpuRelease

Format
ER_RET R_SEMAPHORE_AutoCpuRelease (SEMAPHORE_ID_E semid);

Parameters

semld ID of the Semaphore that request is being made against

Return Values

ER_OK No error
ER_INVAL Driver not initialised
Properties

Prototyped in file “r_semaphore_rznl_if.h”

Description

Unlocks the requested Semaphore Automatically using the correct CPU Id.

Reentrant
No

Example:
/* Get the Semaphore */
ret_status = R_SEMAPHORE_ AutoCpuRelease (SEMAPHORE_ID_63);

Special Notes:

None
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17. SPI API Functions
17.1 Summary

Function Description
R_SPI_GetVersion Returns the SPI driver version number
R_SPI_Init Reset all channels states to closed. Initializes SPI driver.
R_SPI_Uninit Un-initialise SPI driver and channels interface state
R_SPI_Open Opens a SPI channel & initializes channel state.
R_SPI_Control Controls/gets information for the SPI driver/channel:

e Gets channel state

e Sets interrupt callback function

e Gets/sets Channel configuration

e Reserves/releases UART channel for/from DMA

transmit/receive transaction

e Cancels a SPI Tx or Rx transfer

R_SPI_Read Reads data from a SPI channel in BLOCKING or NON-
BLOCKING mode (only for half-duplex mode).

R_SPI_Write Writes data to a SPI channel in BLOCKING or NON-BLOCKING

mode (only for half-duplex mode).

R_SPI_ReadWrite

Writes/reads data to/from a SPI channel in BLOCKING or NON-
BLOCKING mode (only for full-duplex mode).

R_SPI Close

Closes a SPI channel

17.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */
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17.3 R_SPI_GetVersion

Format
void R_SPI_GetVersion (void *buf);

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_spi_rznl_if.n”

Description

Returns the SPI driver version number

Reentrant
No

Example:

R_SPI1_GetVersion((void *)spi_driver_version);

Special Notes:

None
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17.4 R_SPI_Init

Format
void R_SPI_Init (void)

Parameters

None

Return Values

None

Properties
Prototyped in file “r_spi_rznl_if.n”

Description

Initialise SPI driver and channels interface state

Reentrant
No

Example:
R_SPI_Init O;

Special Notes:

None
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17.5 R_SPI_Uninit

Format
void R_SPI_Uninit (void)

Parameters

None

Return Values

None

Properties
Prototyped in file “r_spi_rznl_if.n”

Description

Unlnitialise SPI driver and channels interface state

Reentrant
No

Example:
R_SPI_Uninit Q;

Special Notes:

None
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17.6  R_SPI_Open

Format
ER_RET R_SPI_ Open (uint8_t chan_num)

Parameters

chan_num SPI channel number to open

Return Values
ER_OK No error
ER_PARAM Parameter error
ER_INVAL Channel has not been initialized

Properties
Prototyped in file “r_spi_rznl_if.n”

Description

Opens an SPI channel

Reentrant
No

Example:
ret_val = R_SPI_ Open (SPI_CHAN_1);

Special Notes:

None
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17.7 R_SPI_Control
Format
ER_RET R_SPI_ Control (uint8_t chan_num, spi_cmd_t control_request, void *spi_ctrl)

Parameters
chan_num SPI channel number to control
control_request  request to configure channel or get channel info.

spi_ctrl configuration data (to set or get).

Return Values
ER_OK No error
ER_PARAM Parameter error
ER_INVAL Channel has not been initialized
ER_BUSY Channel in use (unavailable)

Properties
Prototyped in file “r_spi_rznl_if.n”
Description

Controls & gets information for the SPI driver or for a SPI channel:
e Configures channel parameters,
e Gets Channel State and Channel configuration
e Sets Channel configuration
e Sets SPI-DMA Rx and Tx configuration
e Cancels a SPI Tx or Rx transfer

Reentrant
No

Example:

ret_val = R_SPI_Control (SPI_CHAN_1, SPI_CONTROL_SET_CHAN_STATE, &spi_chan_state);
/* Set SP1 config with baudrate 9600 */

spi_channel_config_t spi_set_chan_config

spi_set_chan_config.master_config.baudrate = 9600;

spi_set_chan_config.microwire_config.control_frame_size = 8;

spi_set_chan_config.master_config.slave_select = 0;

spi_set_chan_config.frame_format = spi_texas_instruments;

spi_set_chan_config.data_frame_size = 8;

ret_val = R_SPI_Control (SPI_CHAN_1, SPI_CONTROL_SET_CHAN_CONFIG, &spi_set_chan_config);

Special Notes:

None
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17.8 R_SPI_Read

Format
ER_RET R_SPI_ Read (uint8_t chan_num, spi_transfer_data_t transfer_data)

Parameters
chan_num SPI channel number
transfer_data:
read_buf Where data received is stored
write_buf Data to be written
data_frames Number of data frames to read/write
transfer_mode_tx The transfer mode of the write
transfer_mode_rx The transfer mode of the read

transfer_type The type of transfer being requested

Return Values
ER_OK No error
ER_PARAM Parameter error
ER_INVAL Channel has not been initialized

Properties
Prototyped in file “r_spi_rznl_if.n”

Description

Only reads data from an SPI channel. Do not work for full duplex mode.

If BLOCKING (synchronous) mode, then returns when all the requested data

has been transferred or a timeout occurs.

If NON-BLOCKING/DMA (asynchronous) mode, then initiates the transfer process and returns.

In this case a callback parameter is required to be passed through a previous call to R_SPI_Control().

Reentrant
No

Example:
spi_transfer_data_t SPI_CHAN_TRANS_DATA[MAX_SPI_CHANNELS]
ret_val = R_SPI1_Read(SPI_CHAN_1, SPI_CHAN_TRANS_DATA[chan_num]);

Special Notes:

None
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17.9 R_SPI_Write

Format
ER_RET R_SPI_ Write (uint8_t chan_num, spi_transfer_data_t transfer_data)

Parameters
chan_num SPI channel number
transfer_data: read_buf Where data received is stored
write_buf Data to be written
data_frames Number of data frames to read/write
transfer_mode_tx The transfer mode of the write
transfer_mode_rx The transfer mode of the read

transfer_type The type of transfer being requested

Return Values
ER_OK No error
ER_PARAM Parameter error
ER_INVAL Channel has not been initialized

Properties
Prototyped in file “r_spi_rznl_if.n”

Description

Only writes data to an SPI channel. Do not work for full duplex mode.

If BLOCKING (synchronous) mode, then returns when all the requested data

has been transferred or a timeout occurs.

If NON-BLOCKING/DMA (asynchronous) mode, then initiates the transfer process and returns.

In this case a callback parameter is required to be passed through a previous call to R_SPI_Control().

Reentrant
No

Example:
spi_transfer_data_t SPI_CHAN_TRANS_DATA[MAX_SP1_CHANNELS]
ret_val = R_SPI_Write(SPI_CHAN_1, SPI_CHAN_TRANS_DATA[chan_num]);

Special Notes:

None
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17.10 R_SPI_ReadWrite

Format
ER_RET R_SPI_ ReadWrite(uint8_t chan_num, spi_transfer_data_t transfer_data)

Parameters
chan_num SPI channel number
transfer_data: read_buf Where data received is stored
write_buf Data to be written
data_frames Number of data frames to read/write
transfer_mode_tx The transfer mode of the write
transfer_mode_rx The transfer mode of the read

transfer_type The type of transfer being requested

Return Values
ER_OK No error
ER_PARAM Parameter error
ER_INVAL Channel has not been initialized

Properties
Prototyped in file “r_spi_rznl_if.n”

Description

Writes/reads data to/from an SPI1 channel. Do not work for full duplex mode.

If BLOCKING (synchronous) mode, then returns when all the requested data

has been transferred or a timeout occurs.

If NON-BLOCKING/DMA (asynchronous) mode, then initiates the transfer process and returns.

In this case a callback parameter is required to be passed through a previous call to R_SPI_Control().

Reentrant
No

Example:
spi_transfer_data_t SPI1_CHAN_TRANS_DATA[MAX_SPI_CHANNELS]
ret_val = R_SPI_ ReadWrite(SPI_CHAN_1, SPI_CHAN_TRANS_DATA[chan_num]);

Special Notes:

None
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17.11 R_SPI_Close

Format
ER_RET R_SPI_ Close (uint8_t chan_num)

Parameters

chan_num SPI channel number to close.

Return Values
ER_OK No error
ER_PARAM Parameter error
ER_INVAL Channel has not been initialized

Properties
Prototyped in file “r_spi_rznl_if.n”

Description

Opens an SPI channel

Reentrant
No

Example:
ret_val = R_SPI_ Close (SPI_CHAN_1);

Special Notes:

None
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18. SDIO API Functions

18.1 Summary

Function

Description

R_SDIO_GetVersion

Returns driver version.

R_SDIO_Init

Initialises the SDIO IP and instance states

R_SDIO_Open

Opens an SDIO controller.

R_SDIO_Control

Controls an SDIO instance

Sends (application) command

Sets clock divider

Sets insert/eject interrupt callback function
Initialises card in SD mode

Sets the data bus width

Gets card parameters

R_SDIO_Read Reads data from a Card.
R_ SDIO_Write Writes data to a Card.
R_SDIO_Close Closes a SDIO controller

18.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define
#define
#define
#define
#define
#define
#define
#define

ER_OK
ER_NG
ER_SYS
ER_PARAM
ER_NOMEM
ER_BUSY
ER_INVAL
ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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18.3 R_SDIO_GetVersion

Format
void R_SDIO_GetVersion(void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_sdio_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:

R_SDI0_GetVersion ((void*) &sdio_driver_version);

Special Notes:

None
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18.4 R_SDIO Init

Format
void R_SDIO_Init (void);

Parameters

None

Return Values

None

Properties
Prototyped in file “r_sdio_rznl_if.h”

Description

Initialises the SDIO IP and instance states

Reentrant
No

Example:
R_SDIO_Init(Q);

Special Notes:

None
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18,5 R_SDIO Open

Format
ER_RET R_SDIO_Open (uint8_t SDIO_number);

Parameters
SDIO_number Which SDIO controller to configure.

Return Values
ER_OK No error
ER_INVAL Invalid state

Properties
Prototyped in file “r_sdio_rznl_if.h”

Description

Opens an SDIO controller.

Reentrant
No

Example:
ret_val = R_SDIO_Open(SDI00);

Special Notes:

None
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18.6 R _SDIO_Control

Format
ER_RET R_SDIO_Control (uint8_t SDIO_number, SDIO_CONTROL_REQUEST control_request, void *control);

Parameters
SDIO_number Which SDIO controller to configure.
control Which control action to implement.
ctrl_param The control parameter that is used along with the
control action to configure the controller instance

a certain way.

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_sdio_rznl_if.h”

Description

Controls an SDIO instance.

Reentrant
No

Example:
SD10_CARD_PARAMETERS parameters;
ret_val = R_SDIO_Control (SDIO0O, SDIO_CONTROL_GET_CARD_PARAMS, &parameters);

SDIO_TRANS_WIDTH width = SDIO_WIDTH_4_BIT;
ret_val = R_SDIO_Control (SDI00, SDIO_CONTROL_SET_BUS_WIDTH, &width);

Special Notes:

None
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18.7 R_SDIO_Read

Format

ER_RET R_SDIO_Read (uint8_t SDIO_number, SDIO_TRANS_CTRL trans_control, uint32_t start_address);

Parameters

SDIO_number Which SDIO instance to read from.

trans_control transfer control of the read transfer.

start_address The address in the card to start reading from

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_sdio_rznl_if.h”

Description

Reads data from a Card.

Reentrant
No

Example:
uint32_t flash_page = 2048;

ret_val = R_QSPI_Read(QSPI_CHAN_1, (Fflash_page * QSPI_PAGE_SIZE),

Special Notes:

None

flash_buf, QSPI_PAGE_SIZE);
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18.8 R_SDIO Write

Format

ER_RET R_SDIO_Write (uint8_t SDIO_number, SDIO_TRANS_CTRL trans_control, uint32_t start_address);

Parameters
SDIO_number Which SDIO instance to read from.
trans_control transfer control of the read transfer.

start_address The address in the card to start reading from

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_sdio_rznl_if.h”

Description

Writes data to a Card.

Reentrant
No

Example:

SDIO_TRANS_CTRL trans_control ={ .block_count = 1, .buffer =
&SD_write_buffer, .trans_complete_callback = &sdio_interrupt_callback };

ret_val = R_SDIO Write(SDIOO, trans_control, OxA0000);

Special Notes:

None
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18.9 R_SDIO Close

Format
ER_RET R_SDIO_Close (uint8_t SDIO_number);

Parameters
SDIO_number Which SDIO controller to configure.

Return Values
ER_OK No error
ER_INVAL Invalid state

Properties
Prototyped in file “r_qgspi_rznl_if.h”

Description

Close an SDIO controller.

Reentrant
No

Example:
ret_val = R_SDIO_Close(SDI00);

Special Notes:

None
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19. Timer API Functions
19.1 Summary

Function Description

R_TIMER_Init Initialize interval timer, set initial interval timer counter and enable
timer interrupts for subtimer 'chan' of timer block1

R_TIMER_DMAConfigure Unpacks dma information about the channel.

R_TIMER_DMADisable Disables dma requests.

R_TIMER_Start Start the Timer for this Timer channel

R_TIMER_Stop Stop the Timer for this Timer channe

Delay_usec Timer delay using SYS_TIMER_CHANNEL

R_TIMER_Delay Timer delay on a specific channel

R_TIMER_GetVersion Returns the Timer driver version

19.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values
and definitions are shown below.

/*1< Function return type will return the error code */
typedef int ER _RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */
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19.3 R_TIMER_Init

Format
ER_RET R_TIMER_Init (uint8_t chan, uint8_t time_base, timer_interval_callback callback_function);

Parameters
chan channel number (i.e. sub-timer)
time_base Time base
callback_function Pointer tot he callback function.

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties

Prototyped in file “r_timer_rznl_if.h”

Description

Initialize interval timer, set initial interval timer counter and enable timer interrupts for subtimer 'chan’ of timer
block1.

Reentrant
No

Example:
ret_val = R_TIMER_Init(timer_chan, TIMER_TIME_BASE_1MHz, &dma_timerl_callback);

Special Notes:

None
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19.4 R_TIMER_DMAConfigure

Format
ER_RET R_TIMER_DMAConfigure (uint8_t chan, uint8_t dma_chan);

Parameters
chan channel number (i.e. sub-timer)
dma_chan DMA channel number

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties

Prototyped in file “r_timer_rznl_if.h”

Description

Unpacks dma information about the channel.

Reentrant
No

Example:
ret_val = R_TIMER_DMAConfigure (timer_chan, DMA_CHAN_7);

Special Notes:

None
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19.5 R_TIMER_DMADisable

Format
ER_RET R_TIMER_DMADisable (uint8_t chan) ;

Parameters

chan channel number (i.e. sub-timer)

Return Values
ER_OK No error
ER_INVAL Invalid state

Properties

Prototyped in file “r_timer_rznl_if.h

Description
Disables DMA requests.

Reentrant
No

Example:
ret_val = R_TIMER_DMADisable (timer_chan);

Special Notes:

None
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19.6 R_TIMER_Start

Format
ER_RET R_TIMER_Start (uint8_t chan, uint32_ti_time) ;

Parameters
chan channel number (i.e. sub-timer)
i_time interval time (ticks)

Return Values
ER_OK No error
ER_PARAM Invalid parameter

Properties

Prototyped in file “r_timer_rznl_if.n”

Description

Set the interval time and start the interval timer counter.

Reentrant
No

Example:
ret_val = R_TIMER_Start ( SUB_TIMER_CHANNEL7, 20000ul);

Special Notes:

None
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19.7 R_TIMER_Stop

Format
ER_RET R_TIMER_Stop (uint8_t chan) ;

Parameters

chan channel number (i.e. sub-timer)

Return Values
ER_OK No error
ER_PARAM Invalid parameter

Properties

Prototyped in file “r_timer_rznl_if.n”

Description

Stop the Timer for this Timer channel.

Reentrant
No

Example:

ret_val = R_TIMER_Stop (SYS_TIMER_CHANNEL);

Special Notes:

None
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19.8 Delay_usec

Format
ER_RET Delay_usec(uint32_t usecs_delay);

Parameters

usecs_delay length of time to delay in usecs

Return Values

None

Properties

Prototyped in file “r_timer_rznl_if.n”

Description

Timer delay using SYS_TIMER_CHANNEL.

Reentrant
No

Example:
ret_val = Delay_usec (1000000);

Special Notes:

None
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19.9 R_TIMER_Delay

Format
ER_RET R_TIMER_Delay (uint32_t chan, uint32_t delay_interval_count) ;

Parameters
chan channel number (i.e. sub-timer)
delay_interval_count count of timer intervals to delay

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties
Prototyped in file “timer.h”

Description
Timer delay on a specific channel.
If time base is 1IMHz then 1 interval count will represent 1us.

If time base is 25MHz then 1 interval count will represent 40ns.

Reentrant
No

Example:
ret_val = R_TIMER Delay (SYS_TIMER_CHANNEL, 500);

Special Notes:

None
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19.10 R_TIMER_GetVersion

Format
void R_TIMER_GetVersion (void *buf);

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties

Prototyped in file “r_timer_rznl_if.n”

Description

Returns driver version.

Reentrant
No

Example:

*(uint32_t *)timer_driver_version = R_TIMER_GetVersion();

Special Notes:

None
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20. UART API Functions

20.1 Summary

Function

Description

R_UART_GetVersion

Returns driver version.

R_UART _Init

Reset all channels states to closed. Initializes UART driver

R_UART_Open

Opens a UART channel & initializes channel state

R_UART_Control

Controls & gets information for the UART driver or for a UART
channel:

Sets/gets channel configuration

Gets channel state

Reserves/releases UART channel for/from DMA
transmit/receive transaction

Cancel UART transfer

Resets a channel.

R_UART_Read Reads data from a UART channel in BLOCKING or NON-
BLOCKING mode
R_UART_Write Writes data to a UART channel in BLOCKING or NON-

BLOCKING mode

R_UART_Close

closes a UART channel

20.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define
#define
#define
#define
#define
#define
#define
#define

ER_OK
ER_NG
ER_SYS
ER_PARAM
ER_NOMEM
ER_BUSY
ER_INVAL
ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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20.3 R_UART_GetVersion

Format
void R_UART_GetVersion(void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_uart_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
R_UART_ GetVersion ((void*) &gpio_driver_version);

Special Notes:

None

R11AN0282EJ0014 Rev.0.14
August 1, 2019 RENESAS

Page 258 of 323



RZ/N1x Group (D,S,L) Bare Metal Drivers

20.4 R_UART _Init

Format
void R_UART _Init (void)

Parameters

None

Return Values

void

Properties

Prototyped in file “r_uart_rznl _if.h”

Description

Initialize UART driver and channels interface state

Reentrant
No

Example:
R_UART_Init(Q);

Special Notes:

None
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20.5 R_UART Open

Format
ER_RET R_UART_open(uint8_t chan_num);

Parameters

chan_num UART channel number to open

Return Values
ER_OK No error
ER_PARAM Parameter error
ER_INVAL Channel has not been initialized

Properties
Prototyped in file “r_uart_rznl_if.h”

Description
Opens a UART channel

Reentrant
No

Example:
ret_val = R_UART_Open(UART_CHAN_2);

Special Notes:

None
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20.6 R_UART_Control

Format

ER_RET R_UART_Control(uint8_t chan_num, UART_CONTROL_REQUEST _E control_request, uint8_t *buf);

Parameters
chan_num UART channel number to control
control_request Request to configure channel or get channel info.
buf Configuration data (to set or get)

Return Values
ER_OK No error
ER_PARAM Invalid Channel Number or Control Request

ER_INVAL Channel state incorrect for configuration request

Properties

Prototyped in file “r_uart_rznl _if.h”

Description
Set and Get the Configuration for the UART driver or for a UART channel
e Configures channel parameters,
o Gets UART driver version number, Channel State and Channel configuration
e  Sets Channel configuration
e Sets UART-DMA Rx and Tx configuration
e Cancel a UART Tx or Rx transfer
e Resets the UART Driver

Reentrant
No

Example:

ret_val = R_UART_Control (UART_CHAN_1, UART_CONTROL_GET_DRIVER_VERSION, uart_driver_version);

ret_val = R_UART_Control (UART_CHAN_1, UART_CONTROL_GET_CHAN_STATE, (uint8_t *) &uart_chan_state);

/* Set UART config with baudrate 9600 */
uart_config.baudrate = 9600;

uart_config.parity = UART_PARITY_ODD;
uart_config.flow_control = UART_FLOW_CONTROL_NONE;

uart_config.stopbits = 1;
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uart_config.databits = 8;
ret_val = R_UART_Control (UART_CHAN_1, UART_CONTROL_SET_CHAN_CONFIG, (uint8_t *) &uart_config);

Special Notes:

None
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20.7 R_UART_Read

Format

ER_RET R_UART_Read(uint8_t chan_num, uint8_t *buf, size_t *num_chars_ptr, UART_TRANSFER_MODE_E
mode, uart_transfer_complete_callback_t rx_complete_callback);

Parameters
chan_num UART channel number to read
buf where data received is stored
num_chars_ptr num chars to read
mode BLOCKING or NON-BLOCKING read

rx_complete_callback function to call when all data has been read (for NON-BLOCKING read)

Return Values
ER_OK No error
ER_PARAM Invalid Channel Number
ER_INVAL Channel state incorrect for Read

Properties

Prototyped in file “r_uart_rznl _if.h”

Description
Reads data from a UART channel.
If BLOCKING (synchronous) mode then returns when all the requested data when it has been read or a timeout occurs.

If NON-BLOCKING (asynchronous) mode then initiates the read process and returns. In this case a callback parameter
is required to be passed.

Reentrant
No

Example:

ret_val = R_UART_Read(UART_CHAN_1, (uint8_t *) uart_buf, &max_chars,
UART_TRANSFER_MODE_NON_BLOCKING, &rx_complete_callback);

Special Notes:

None
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20.8 R_UART_Write
Format
ER_RET R_UART_Write(uint8_t chan_num, const uint8_t *buf, size_t *num_chars_ptr,

UART_TRANSFER_MODE_E mode, uart_transfer_complete_callback _t tx_complete_callback);

Parameters
chan_num UART channel number to write to
buf Data to be written
num_chars_ptr num chars to write
mode BLOCKING or NON-BLOCKING write
tx_complete_callback function to call when all data has been written (for NON-BLOCKING write)

Return Values
ER_OK No error
ER_PARAM Invalid Channel Number
ER_INVAL Channel state incorrect for Write

Properties

Prototyped in file “r_uart_rznl _if.h”

Description
Writes data to a UART channel.

If BLOCKING (synchronous) mode then returns when all the requested data has been written or a timeout occurs.

If NON-BLOCKING (asynchronous) mode then initiates the write process and returns.

In this case a callback parameter is required to be passed

Reentrant
No

Example:
Blocking Write

ret_val = R_UART _Write(UART_CHAN_1, (const uint8_t *) uart_buf, &max_chars,

UART_TRANSFER_MODE_BLOCKING, (void *) 0);

Non-Blocking Write

ret_val = R_UART_Write(UART_CHAN_1, (const uint8_t *) uart_buf, &max_chars,

UART_TRANSFER_MODE_NON_BLOCKING, &tx_complete_callback);

Special Notes:

None
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20.9 R_UART Close
Format
ER_RET R_UART_Close(uint8_t chan_num);

Parameters

chan_num UART channel number to close

Return Values
ER_OK No error
ER_PARAM Invalid Channel Number
ER_INVAL Channel is not Open, state is not UART_CHANNEL_STATE_OPEN

Properties
Prototyped in file “r_uart_rznl_if.h”

Description

closes a UART channel.

Reentrant
No

Example:
ret_val = R_UART_Close(UART_CHAN_1);

Special Notes:

None
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21. USB CDC Function Driver

The RZ/N1 USB function bare metal driver code and sample application provide a basis for a developer to add USB
device functionality to an RZ/N1-based system.

The USB function bare metal driver includes:
e USBf Basic module (HAL and USBf Core)
e USBf CDC module (CDC class driver for USBf)

e USB Common module (definitions and code common to all USB modules including USB Class modules
which may be added in the future)

e USB CDC Sample application demonstrating how to use the USBT driver
The relationship between the modules is shown in Section 3 Fig.2

The software is available as source written in ANSI C.

This manual includes an outline description of the USBf Basic and Common modules and the USBf CDC module.
Further details about these modules may be found in the RZ/N1 design specifications.

This manual fully describes the USB function driver APIs (all modules) and the USBf CDC Sample Application.
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21.1 Project Description

The RZN1 bare metal drivers project contains a suite of drivers for the RZN1 family of devices including RZ/N1d,
RZ/N1s and RZN1I.

The project also includes a Sample Application which implements a menu-driven set of functional tests for each bare
metal driver. The USB function test menu provides selections to run functional tests or a CDC sample application which
connects to a USB Host and exchanges serial data. The structure of the Sample Test application is shown in Figure 1
RZ/N1 bare metal drivers - Sample Test application structure

System tests

System Tests system_test_1()
system_tests.c I BN system_test_2()
UART Tests
rt_tests.
uart_tests.c UART functional tests
QSPI Tests L uart_test_1()
qspi_tests.c uart_test_2()
GPIO Tests
gpio_tests.c QSPI functional tests
DMA Tests qspi_test_1()
RZ/N1 Sample test application dma_tests.c aspi_test_2()
sample_app.c 12C Tests

i2c tests.c

WDT Tests
wdt_tests.c

SPI Tests USB functional tests
spi_tests.c usb_test 1()
SDIO Tests usb_test_2()
sdio_tests.c

. MSEBI Tests
sdio_tests.c User Application
USB Tests USB CDC Sample Application
—
ush_tests.c r_ush_pcdc_apl.c

Figure 1 RZ/N1 bare metal drivers - Sample Test application structure

The USB test application and how it interacts with the USB bare metal drivers is shown in Figure 2 RZ/N1 bare metal
drivers project, USB modules.
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User Application

USB CDC Sample Application

User Application

USB functional tests

Hardware
RZ/N1 USB IP

Figure 2 RZ/N1 bare metal drivers project, USB modules
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21.1.1 File structure

The folder structure and naming of the USB modules is compatible with the RZ/N1 Bare Metal Drivers FIT folder
structure.

Three FIT modules form the USB Function + CDC Class driver (under r_usb_rznl FIT folder):
(i) r_usb_common_rznl

The ‘r_usb_common_rzn1’ module provides a way to add any generic USB API’s:
o where a Basic layer function needs to be called directly from the User application
o for generic USB APIs

e for common definitions

(ii) r_usbf basic_rznl
The USBf basic module functions and definitions. This consists of the USBf Core and HAL layers of the USBf stack

(iii) r_usbf_cdc_rznl
USBf CDC functions

The CDC Sample application is in the project folder (osless_sample) src sub-folder where the menu-driven test
application and functional tests for all Bare Metal drivers are located.

21.2 USB Common Module

This module provides a Class-independent interface to the USBT driver for any API functions which may apply to any
Class.

The USB Common module functions will also be used to call USB Host driver functions (when the Host driver is
implemented) as well as USB Function driver functions, where the API is the same.

All USB IP register definition files are included in this module.

USB definition files common to all USB Classes and common to both Host and Function drivers are also included in
this module.

The USB Common module consists of the following files: -
r_usb_rznl_if.c

r_usb_common.h

r_usb_rznl_reg_defs.h

r_usb_rznl_if.h
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21.3 USB Common API

21.3.1 R_USB_GetVersion
Format

void R_USB_GetVersion (void *buf)
Parameters

buf void * Pointer to buffer where USB Major & Minor version humbers are returned

Return Values

None

Properties
Prototyped in file “r_usb_rznl if.h”

Description
Called by user application.

Returns the USB Function driver version number.

Reentrant
No

Example:

R_USB_GetVersion( (void*) &usb_driver_version);
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21.3.2 R_USB_Init

Format
ER_RET R_USB_Init (void)

Parameters

None

Return Values
ER_RET Error Value. ER_OK on success. ER_SYS for USB system error

Properties
Prototyped in file “r_usb_rznl if.h”

Description

Initialise USB bare metal driver.

Reentrant
No

Example:
/* Initialise USB module */
ret_val = R_USB_Init();

Special Notes:

None
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21.4 USBf CDC Module

Communication Device Class

The CDC class, ACM sub-class allows a host to see a device as a standard serial (COM) port. This is particularly useful
when working with legacy applications that use serial communications. Bulk IN and Bulk OUT transfers are used for all
non-setup data.

The CDC module utilises the USB Core layer for the processing of all standard requests. In addition, it processes the
following class requests:

GET_LINE_CODING

SET_LINE_CODING (As required by MS HyperTerminal)

SET_CONTROL_LINE_STATE

The CDC class is supported by MS Windows so there is no need to develop a custom Windows kernel driver. However,
a custom ‘inf’ file is required, the sample CDC application includes such a file. When a CDC ACM device is plugged
into a Windows PC an additional (virtual) COM port will become available that applications can use just like a standard
COM nport.

The CDC module consists of the following files:-
r_usb_pcdc_api.c

r_usb_pcdc_driver.c

r_usb_pcdc_local.h

r_usb_pcdc_if.h
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21.5 USBf CDC API

21.5.1 R_usb_pcdc_SendData

Format
void R_usbh_pcdc_SendData(uint8_t *Table, uint32_t size, USB_UTR_CB_t complete);

Parameters
uint8_t  *Table Pointer to Data stored buffer
uint32_t  size Data size

USB CB t complete  Pointer to Callback function

Return Values

None

Properties

Prototyped in file “r_usb_pcdc_if.h

Description

Handles request to send data to Host. Called from cdc_data_transfer() as part of the CDC application in
r_usb_pcdc_apl.c.

Reentrant
No

Example:

R_usb_pcdc_SendData( cdc_trans_data, cdc_trans_len, &cdc_write_complete );

Special Notes:

None
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21.5.2 R_usb_pcdc_ReceiveData
Format

void R_usb_pcdc_ReceiveData (uint8_t *Table, uint32_t size, USB_UTR_CB_t complete)

Parameters
uint8_t *table Pointer to buffer for received data
uint32_t size Data size in bytes

USB_UTR_CB_tcomplete Pointer to callback function

Return Values

None

Properties
Prototyped in file “r_usbh_pcdc_if.h”

Description

Handles request to receive data from Host. Called from cdc_data_transfer() as part of the CDC application in
r_usb_pcdc_apl.c.

Reentrant
No

Example:
R_usb_pcdc_ReceiveData( cdc_trans_data, CDC_DATA_LEN, &cdc_read_complete );

Special Notes:

None
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21.5.3 R_usb_pcdc_SerialStateNotification

Format
void R_usb_pcdc_SerialStateNotification (USB_SCI_SerialState_t serial_state, USB_UTR_CB_t complete)

Parameters
USB_SCI_SerialState_t serial_state  State of Serial Port
USB_UTR_CB_t complete Pointer to callback function

Return Values

None

Properties

Prototyped in file “r_usb_pcdc_if.h

Description

Send state of Serial port to Host

Reentrant
No
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21.5.4 R_usb_pcdc_ctrltrans
Format

void R_usb_pcdc_ctrltrans(USB_REQUEST _t *preq, uint16_t ctsq)

Parameters
USB_REQUEST _t * preq Class request information
uintl6_tctsq Control Transfer stage or state

Return Values

None

Properties
Prototyped in file “r_usb_pcdc_if.h”

Description

Processing for next stage of a Control Transfer

Called the USBTf Basic module Core layer to handle the next stage of a Control Transfer, depending on the Control

Transfer state.

Reentrant
No
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21.6 USBf Basic module

This module provides the USB stack for the USB function driver
It incorporates the USBf HAL and USBf Core.

21.6.1 USBf HAL

The HAL is a hardware specific layer that provides a non-hardware specific API. The HAL supports the following
transfer modes:

Control (Setup, Data IN/OUT, Status)

Bulk (IN and OUT)

The HAL manages the Control Endpoint (EPO) state to establish and configure the connection to a Host. It makes calls
back to the Core layer to handle Class requests and responses.

The HAL module consists of the following files:-

r_usbf _hal.c - provides a hardware independent API to the USB peripheral
r_usbf _hal.h - definitions for HAL layer

r_usbf_driver.c - hardware dependent functions and interrupt handling

r_usbf driver.h - definitions for HAL hardware functions

r_usbf dataio.c - USBf data transfer functions

r_usb_cdefuship.h - register and state definitions for HAL layer

r_usbf _controlrw.c - Handles data 10 for Control Transfers

21.6.2 USBf Core

The USB Core layer handles standard USB requests common to all USB devices during the enumeration stage. The
USB Core requires initialising with the descriptors for the class or vendor specific implementation for the device being
implemented. It uses the USB HAL, which it initializes, to access the USB IP.

The Core module consists of the following files:-
r_usbf _core.c

r_usbf core.h

The following Standard Requests are handled:
e (Get_ Status
e Clear_Feature
e Set_Feature
e Get_Descriptor
e Get_Configuration
e Set Configuration
e Get_Interface

e Set Interface
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The following Get_Status requests are handled:
e Recipient Device
e Recipient Interface
e Recipient End point

A Get_Status Standard request can be directed at the device, interface or endpoint. When directed to a device it returns
flags indicating the status of remote wakeup and if the device is self-powered.

However, if the same request is directed at the interface it always returns zero, or should it be directed at an endpoint
will return the halt flag for the endpoint.

Clear_Feature and Set_Feature requests can be used to set boolean features. These commands are implemented only for
endpoint recipient. Only endpoint feature selector values may be used when the recipient is an endpoint.

Get_Descriptor returns the specified descriptor if the descriptor exists.
The Get_Desriptor command is handled for following descriptor types:

. Device

e  Configuration

e  String
0 Language ID (Only a single language ID is supported, and this is currently English)
Manufacturer
Product

Serial Number

Device Qualifier

O O O O O

Other Speed Configuration

Get_Configuration request returns the current device configuration value. A byte will be returned during the data stage
indicating the devices status. A zero value means the device is not configured and a non-zero value indicates the device
is configured.

The Get_Interface request should return the selected alternate setting for the specified interface.

The Set_Interface request set the Alternative Interface setting. If USB devices have configurations with interfaces that
have mutually exclusive settings, then Set_Interface request allows the host to select the desired alternate setting. This
stack only supports a default setting for the specified interface, so a STALL will be returned in the Status stage of the
request.

The USB CDC API consists of a single function called ‘USBCORE_Init’. This initialises the USBCore and the HAL. In
addition to passing device descriptors to this function it also requires call back functions for the following conditions:

e A Setup packet has been received that this layer can’t handle. This enables a higher layer to handle class or
vender specific requests.

e A Control Data Out has completed following a setup packet that is being handled by the layer above.
e The USB cable has been connected or disconnected.

e Anunhandled error has occurred.
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21.7 USBf Basic API

21.7.1 R_USBf_Init

Format
ER_RET R_USBf_Init (void)

Parameters

None

Return Values
ER_RET Error Value. ER_OK on success. ER_SY'S for USB system error

Properties
Prototyped in file “r_usbf basic_rznl if.h”

Description

Initialise USB function bare metal driver

Reentrant
No
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21.7.2 R_USB_Open

Format
ER_RET R_USB_Open (void)

Parameters

None

Return Values
ER_RET Error Value ER_OK on success.

Properties
Prototyped in file “r_usbf basic_rznl if.h”

Description

Prepare USB function port for connection to USB Host

Reentrant
No
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21.7.3 R_USB_Close
Format

ER_RET R_USB_Close (void)

Parameters

None

Return Values
ER_RET Error Value ER_OK on success.

Properties
Prototyped in file “r_usbf basic_rznl_if.h”

Description

Close USB function connection

Reentrant
No
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21.7.4 R _usb_pstd_TransferStart

Format
USB_ER tR _ush_pstd_TransferStart(USB_UTR_t *ptr)

Parameters
USB_UTR_t *ptr Pipe information and details of data to be transferred

Return Values
USB ER t USB_QOVR Transfer start overlap
USB_ERROR Pipe not configured or invalid
USB_OK Success
Properties
Prototyped in file “r_usbf basic_rznl if.h”

Description
Initiate data transfer for a Pipe
Called by USBf CDC module function usb_pcdc_DataTrans()

Reentrant
No
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21.7.5 R _usb_pstd_TransferEnd

Format
USB_ER tR _ush_pstd_TransferEnd(uint16_t pipe)

Parameters
uint16_t pipe USB_PIPE1 to USB_PIPE15

Return Values
USB ER t USB_ERROR Pipe not configured or invalid
USB_OK Success
Properties
Prototyped in file “r_usbf basic_rznl if.h”

Description

Terminate data transfer on a Pipe

Reentrant
No
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21.7.6 R_usb_pstd_ChangeDeviceState

Format
void R_usb_pstd_ChangeDeviceState (uint16_t state, uint16_t keyword, USB_UTR_CB_t complete)

Parameters
uintl6_t State Requested state
uint16_t keyword Pipe number
USB_CB_t complete Callback function

Return Values

None

Properties

Prototyped in file “r_usbf basic_rznl_if.h

Description
Change status of USB device

Reentrant
No
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21.7.7 R _usb_pstd_DriverRegistration

Format
USB_ER _t R _ush_pstd_DriverRegistration(USB_PCDREG _t *registinfo)

Parameters

USB_PCDREG_t * registinfo USB_PIPE1 -USB_PIPE15
Registration information - descriptor tables, callback functions.
Return Values

USB_ER _t USB_OK Success

ER_INVAL A USB device class app has already been registered for this driver

Properties
Prototyped in file “r_usbf basic_rznl_if.h”

Description
Register a USB device Class application with the USB peripheral driver

Reentrant
No
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21.7.8 R _usb_pstd_driver_deregister

Format

void R_usb_pstd_ driver_deregister (void)

Parameters

None

Return Values

void

Properties
Prototyped in file “r_usbf basic_rznl_if.h”

Description

De-Register a USB device Class application with the USB peripheral driver

Reentrant
No
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21.7.9 R_usb_pstd_SetPipeStall

Format
void R_usb_pstd_SetPipeStall (uint16_t pipe)

Parameters
uintl6_t pipe Pipe number

Return Values

None

Properties
Prototyped in file “r_usbf basic_rznl if.h”

Description

Called by USBf CDC module function when an error occurs transferring data on a pipe to stall a pipe.

Reentrant
No
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21.7.10 R_usb_pstd_ControlRead

Format
uintl6_t R_usb_pstd_ControlRead(uint32_t bsize, uint8_t *table)

Parameters
uint32_t bsize Read size in bytes
uint8_t * table Start address of read data buffer

Return Values

uintl6_t Return value Control Read end status

Properties
Prototyped in file “r_usbf_basic_rznl_if.h”

Description

Called by USBf Basic module, HAL function to read data during a Control Transfer. Start Control Read transfer.

Reentrant
No
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21.7.11 R_usb_pstd_ControlWrite

Format
void R_ush_pstd_ControlWrite(uint32_t bsize, uint8_t *table)

Parameters
uint32_t bsize Write size in bytes
uint8_t * table Start address of write data buffer

Return Values

None

Properties
Prototyped in file “r_usbf_basic_rznl_if.h”

Description

Called by USBf Basic module, HAL function to write data during a Control Transfer to Start Control Write transfer.

Reentrant
No

R11AN0282EJ0014 Rev.0.14

August 1, 2019 RENESAS

Page 289 of 323



RZ/N1x Group (D,S,L)

Bare Metal Drivers

21.7.12 R_usb_pstd_ControlEnd

Format
void R_usb_pstd_ControlEnd(uint16_t status)

Parameters

uintl6_t status Control Transfer status

Return Values

None

Properties
Prototyped in file “r_usbf basic_rznl if.h”

Description

Called by USBf Basic module, HAL function to end a Control Transfer. End Control transfer.

Reentrant
No
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21.7.13 R_usb_pstd_poll

Format
void R_usb_pstd_poll(void)

Parameters

None

Return Values

None

Properties
Prototyped in file “r_usbf basic_rznl if.h”

Description

For OS-less system, calls the USBT driver task to check for queued interrupts. Called by user application

Reentrant
No

Example:
while(1)
{
R_usb_pstd_poll(); [* USB Driver(Peripheral CDC) */

switch( cdc_dev_info.state ) /* Check application state */

{

case STATE_DATA TRANSFER: /* Data transfer state */
cdc_data_transfer();

break;

case STATE_ATTACH: /* Wait Connect(USB Configured) state */
cdc_connect_wait();

break;

case STATE_DETACH:
cdc_detach_device(); /* Detach process */

break;

default:
break;
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}

/* Check to see if should exit the application */

}
Special Notes:

None
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21.8 Communications Device Class Sample Application

The CDC sample application demonstrates communication with a Windows PC using a standard terminal program e.g.
Tera Term.

The CDC Sample Application consists of the following files:-

r_usb_pcdc_apl.c - Sample application functions to setup the USB peripheral CDC driver and
exchange data with a USB Host via a serial comms port.

r_usb_pcdc_descriptor.c - USBf CDC descriptor data which defines CDC endpoint configurations

These files are located with the sample Test application see Fig. 4.

The CDC test application is started when the function usbf_main() is called from run_ush_tests() in usb_tests.c (see
Fig.1).

0 Steps to run the CDC Sample application.

The following steps are relevant to running the CDC Sample application on the RXZ/N1d board.

() Connect the I-jet probe to J2 (to download and debug).

(i) Attach jumper to CN6 (ON) for power over USB (CN10).

(iii) Remove jumper from CN2 (OFF) to set USB Device mode.

(iv) Connect a USB cable form CN9 (RZ/N1 USB device) to host pc USB port (USB host).

V) Connect a USB cable from CN10 to a pc, this will power-on the board.

(vi) Open Tera Term (or HyperTerminal) on the pc and select the serial port to see output from
UART Channel 1 of RZ/N1, via CN10

(vii) Build the image and download to the RZ/N1d using IAR IDE and I-jet probe. Run the code.

(viii)  The sample application Test menu will appear on the connected Tera Term Window

(ix) Open Device manager on the pc to see connected COM ports

x) Choose Option ‘A’ to run USB tests

(xi) Choose option ‘2’ to run the CDC Sample application and follow the instructions to connect the USB
cable.

(xii) The RZ/N1d USB CDC COM port should be detected by Windows.

(xiii)  If prompted, find the Windows device driver for the USB CDC Host side at
https://duesvn2.ad.ree.renesas.com/systems/svnSYS _RZN1drv/branches/bare_metal dev/utilities/fUSB_C
DC_WindowsDriver. Choose 32bit or 64bit depending on Windows version.

(xiv)  If not prompted, then install the Windows device driver from the Device Manager window for the newly-
detected COM port.

(xv) Now the COM port should be recognized by Windows as ‘CDC USB Demonstration Driver’

(xvi)  Open another instance of Ter Term (or HyperTerminal) and connect to the serial port corresponding to
CDC USB Demonstration Driver.

(xvii)  Select Baud rate 115200, 8-bit dtaa No parity, 1 stop bit no flow control
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(xviii)  Type some characters into the Tera term window. Initially a message will be displayed ‘Echo mode’

Then characters typed-in should be echoed back from the CDC application running on the RZ/N1 board.
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22. USB Host Basic Functions
22.1 Summary

Function Description

R_USBh_GetVersion Returns driver version.

R_USBh_Init Initialise USB Host driver.

R_USBh_Open Opens the USB Host.

R_USBh_Close Closes the USB Host.

R_USBh_PollTask Function that needs to be polled regualry to process USB
host events.

R_USB_ConvertUnicodeStrDscrToAsciiStr | Helper function to extract and convert the UTF string from the
given string descriptor to a standard ‘C’ string.

22.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values
and definitions are shown below.

/*1< Function return type will return the error code */
typedef int ER_RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */
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22.3 R_USBh_GetVersion

Format
void R_USBh_GetVersion (void *buf);

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_usb_rznl_if.h”

Description

Returns USB host driver version.

Reentrant
No

Example:

R_USBh_GetVersion((void*)&host_driver_version);

Special Notes:

None
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22.4 R_USBh_lInit

Format
ER_RET R_USBh_Init(void);

Parameters

None

Return Values

ER_OK No error
ER_SYS Problem registering the host interrupt
Properties

Prototyped in file “r_usb_basic_if.h”

Description
Initialise USB Host stack.

Reentrant
No

Example:
R_USBh_Init(Q);

Special Notes:

None
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22.5 R_USBh_Open

Format
ER_RET R_R_USBh_Open (void);

Parameters

None

Return Values

ER_OK No error
ER_SYS Error enabling USB Host interrupt
Properties

Prototyped in file “r_usb_basic_if.h”

Description
Opens the USB Host.

Reentrant
No

Example:
ret_status = R_USBh_Open(Q);

Special Notes:

None
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22.6 R_USBh_Close

Format
ER_RET R_USBh_Close (void);

Parameters

None

Return Values

ER_OK No error
ER_SYS Error disabling USB Host interrupt
Properties

Prototyped in file “r_usb_basic_if.h”

Description

Returns driver version.

Reentrant
No

Example:
ret_status = R_USBh_Close();

Special Notes:

None
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22.7 R_USBh_PollTask

Format
void R_USBh_PollTask (void);

Parameters

None

Return Values

None

Properties
Prototyped in file “r_usb_basic_if.h”

Description

Called by user application to process host events. Should be called as regular as possible.

Reentrant
No

Example:
R_USBh_PollTask();

Special Notes:

None
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22.8 R_USB_ConvertUnicodeStrDscrToAsciiStr

Format

void R_USB_ConvertUnicodeStrDscrToAsciiStr(const uint8_t * const p_str_dscr, uint8_t * p_ascii_str);

Parameters
p_str_dscr Pointer to a USB String Descriptor (Descriptr type, length and UTF String)
p_ascii_str Standard ‘C’ ASCII character buffer

Return Values

None

Properties
Prototyped in file “r_usb_rzn1_if.h”

Description

Produces standard ‘C’ string from given USB string descriptor.

Reentrant
No

Example:
/* Copy Manufacturer Id string data */
R_USB_ConvertUnicodeStrDscrToAsciiStr((uint8_t *)mess->tranadr,

(uint8_t *)usb_ghcdc_strings.manufacturer_id);

Special Notes:

None
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23. USB Host CDC API Functions
23.1 Summary

Function Description

R_USB_HCDC_Init Initialise USB Host CDC driver.

R_USB_HCDC_InterfaceTask Task Function that needs to be polled regualry to process USB
host CDC events.

R_USB_HCDC_Write Write data to an attached CDC device to then be transmitted on
the serial communication bus.

R_USB_HCDC_RegisterCallback Register a call-back to to receive notification of host CDC events

R_USB_HCDC_Control Control function to configure USB host CDC driver.

23.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values
and definitions are shown below.

/*1< Function return type will return the error code */
typedef int ER_RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */

R11AN0282EJ0014 Rev.0.14 Page 302 of 323
August 1, 2019 RENESAS



RZ/N1x Group (D,S,L)

Bare Metal Drivers

23.3 R_USB_HCDC_Init

Format
void R_USB_HCDC _Init (void);

Parameters

None

Return Values

None

Properties
Prototyped in file “r_usb_hcdc_rznl_if.h”

Description
Initialise USB Host CDC driver.

Reentrant
No

Example:
R_USB_HCDC_INitQ);

Special Notes:

Called from R_USBh_Open()subject to USB_CFG_HCDC_USE being defined.
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23.4 R _USB_HCDC InterfaceTask

Format
void R_USB_HCDC_InterfaceTask (void);

Parameters

None

Return Values

None

Properties
Prototyped in file “r_usb_hcdc_rznl_if.h”

Description
Called by USB Host stack to process host CDC events.

Reentrant
No

Example:
R_USB_HCDC_ InterfaceTask();

Special Notes:

Called from R_USBh_Pol ITask() subject to USB_CFG_HCDC_USE being defined.
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23.5 R_USB_HCDC_Write

Format

ER_RET R_USB_HCDC_Write (uint16_t devadr, const uint8_t * const data, size_t length);

Parameters
devadr
data
length

Return Values
ER_OK
ER_PARAM
ER_INVAL
ER_BUSY

Properties

USB device address given to attached device when it was enumerated.

Pointer to data to be transmitted

Length of data to be transmitted

No error
Length of data to be transmitted is too long
Given device address is not valid

Previous write request to same device address has not yet completed

Prototyped in file “r_usb_hcdc_rznl_if.h”

Description

Writes data to an attached CDC device.

Reentrant
No

Example:

ret_status = R_USB_HCDC Write(1l, pTxMsg, 64);

Special Notes:

None
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23.6 R_USB_HCDC_RegisterCallback

Format
ER_RET R_USB_HCDC_RegisterCallback (USB_HCDC_CB t cdc_callback);

Parameters

hub_callback Callback to allow client knowledge of device attach, detachment, read and write events.

Return Values
ER_OK No error

Properties
Prototyped in file “r_usb_hcdc_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
ret_val = R_USB_HCDC_RegisterCal lback(cdc_host_callback);
if (ER_OK I= ret val)
{
sample_app_printf(""\n\nTEST: USBh TEST6 : USB Host Couldn®"t Register CDC Callback\n");

test6_fails++;

Special Notes:

None
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23.7 R_USB_HCDC_Control

Format

ER_RET R_USB_HCDC_Control (uint8_t devadr, USB_HCDC_CONTROL_REQUEST _t control_request, void
*buf))

Parameters
devadr USB device address given to attached device when it was enumerated.
control_request  Request to configure channel or get channel info.

buf Pointer to configuration data (to set or get)

Return Values

ER_OK No error
ER_PARAM Given device address is not in the valid range or an invalid request has been made.
ER_INVAL Given device address is invalid (not currently in use). Note to set the event callback use of any

address within the valid range is permissable.

Properties
Prototyped in file “r_usb_hcdc_rznl_if.h”

Description

Configure channel parameters, retrieve channel parameters, set the event callback or send a serial ‘break’.

Reentrant

No

Example:
line_coding.dwDTERate = USB_HCDC_SPEED_9600;
line_coding.bDataBits = USB_HCDC_DATA_BIT_7;

line_coding.bCharFormat = USB_HCDC_STOP_BIT_2;
USB_HCDC_PARITY_BIT_ODD;

line_coding.bParityType

ret_val = R_USB_HCDC_Control (devadr, USB_HCDC_CONTROL_SET_CHAN_CONFIG, &line_coding);
if (ret_val = ER_OK)

{
sample_app_printf(""\n\nTEST: USBh TEST5: USB Host Failed to Set the Line Configuration\n');
test5_fails++;
}
Special Notes:
None
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24. USB Host Hub API Functions
24.1 Summary

Function Description

R_USB_HHUB_Registration Register class callbacks.

R_USB_HHUB_Task Task Function that needs to be polled regualry to process USB
host Hub events.

R_USB_HHUB_RegisterCallback Register a call-back to to receive notification of host Hub events.

24.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values
and definitions are shown below.

/*1< Function return type will return the error code */
typedef int ER _RET;

/* define of error code */

#define ER_OK ((ER_RET)0) /* Normal end (no error) */

#define ER_NG ((ER_RET)-1) /* Abnormal end (system call failed)) */
#define ER_SYS ((ER_RET)-2) /* Undefined error */

#define ER_PARAM ((ER_RET)-3) /* Invalid parameter */

#define ER_NOMEM ((ER_RET)-4) /* Out of memory */

#define ER_BUSY ((ER_RET)-5) /* Channel in use (unavailable) */
#define ER_INVAL ((ER_RET)-6) /* Invalid state */

#define ER_TIMEOUT ((ER_RET)-7) /* Timeout occurs */
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24.3 R_USB_HHUB_Registration

Format
void R_USB_HHUB_Registration(USB_HCDREG _t * callback);

Parameters

* callback Callback to allow client knowledge of hub registration event.

Return Values

None

Properties
Prototyped in file “r_usb_hhub_rznl if.h”

Description

Register bespoke callback for Hub class.

Reentrant
No

Example:
R_USB_HHUB_Registration(USB_NULL);

Special Notes:
Called from R_USBh_Init.
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24.4 R_USB_HHUB_Task

Format
void R_USB_HHUB_Task (void);

Parameters

None

Return Values

None

Properties
Prototyped in file “r_usb_hhub_rznl if.h”

Description
Called by USB Host stack to process host Hub events.

Reentrant
No

Example:
R_USB_HHUB_Task(Q);

Special Notes:
Called from R_USBh_Pol ITask().
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245 R_USB_HHUB_RegisterCallback

Format
ER_RET R_USB_HHUB_RegisterCallback(USB_HHUB_CB_t hub_callback);

Parameters

hub_callback Callback to allow client knowledge of hub/device attach and detachment events.

Return Values
ER_OK No error

Properties
Prototyped in file “r_usb_hhub_rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
ret_val = R_USB_HHUB_RegisterCal lback(hub_host_callback);
if (ER_OK I= ret val)
{
sample_app_printf(""\n\nTEST: USBh TEST6 : USB Host Couldn®"t Register Hub Callback\n");

test6_fails++;

Special Notes:

None
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25. WDT API Functions

25.1 Summary

Function

Description

R_WDT_GetVersion

Returns driver version.

R_WDT_Open

Initialises the WDT.

R_WDT_Contro

Controls a DMA channel

Sets/gets prescaler configuration
Sets/gets reload configuration
Sets/gets WDT output configuration
Sets callback function

R_WDT_Start Start the WDT countdown.
R_WDT_Kick Refreshes the countdown value
R_WDT_Close Uninitialises the WDT.

25.2 Return Values

API function returns with specified values. These values are defined by macro found in errcodes.h, which the values

and definitions are shown below.

/*1< Function return type will return the error code */

typedef int ER_RET;

/* define of error code */

#define
#define
#define
#define
#define
#define
#define
#define

ER_OK
ER_NG
ER_SYS
ER_PARAM
ER_NOMEM
ER_BUSY
ER_INVAL
ER_TIMEOUT

((ER_RET)0)

((ER_RET)-1)
((ER_RET)-2)
((ER_RET)-3)
((ER_RET)-4)
((ER_RET)-5)
((ER_RET)-6)
((ER_RET)-7)

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

Normal end (no error) */

Abnormal end (system call failed)) */
Undefined error */

Invalid parameter */

Out of memory */

Channel in use (unavailable) */
Invalid state */

Timeout occurs */
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25.3 R_WDT_GetVersion

Format
void R_WDT_GetVersion(void *buf)

Parameters

buf A pointer to a variable where the version number is stored.

Return Values

void

Properties
Prototyped in file “r_wdt rznl_if.h”

Description

Returns driver version.

Reentrant
No

Example:
R_WDT_GetVersion ((void*) &wdt_driver_version);

Special Notes:

None
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25.4 R_WDT Open

Format
ER_RET R_WDT_Open (void);

Parameters

None

Return Values
ER_OK No error
ER_BUSY Channel in use (unavailable)

Properties
Prototyped in file “r_wdt_rznl_if.h".

Description
Initialises the WDT.

Reentrant
No

Example:
R_WDT_Open();

Special Notes:

None
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25,5 R_WDT_ Control

Format
ER_RET R_WDT_Control (WDT_CONTROL_REQUEST control_request, void *control);

Parameters
control_request ~ Which control action to implement.

control The control parameter that is used along with the control action to configure the controller instance
a certain way.

Return Values
ER_OK No error
ER_INVAL Invalid state
ER_PARAM Invalid parameter

Properties
Prototyped in file “r_wdt_rznl_if.h”

Description

Controls a WDT instance.

Reentrant
No

Example:
WDT_PRESCALER prescale = WDT_CLOCK_DIVIDE_2EXP14;
ret_val = R_WDT_Control (WDT_SET_PRESCALER, &prescale);

WDT_OUTPUT output = WDT_SYSTEM_RESET;
ret_val = R_WDT_Control (WDT_SET_OUTPUT, &output);

Special Notes:

None
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25.6 R_WDT_Start

Format
ER_RET R_WDT_Start (void);

Parameters

None

Return Values
ER_OK No error
ER_INVAL Invalid state

Properties
Prototyped in file “r_wdt_rznl_if.h".

Description
Start the WDT countdown.

Reentrant
No

Example:
R_WDT_Start();

Special Notes:

None
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257 R_WDT Kick

Format
ER_RET R_WDT_K:ick (void);

Parameters

None
Return Values
ER_OK No error

ER_INVAL Invalid state

Properties

Prototyped in file “r_wdt_rznl_if.h".

Description

Refreshes the countdown value.

Reentrant
No

Example:
R_WDT_Kick(Q);

Special Notes:

None
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258 R_WDT Close

Format
ER_RET R_WDT_Close (void);

Parameters

None

Return Values
ER_OK No error
ER_INVAL Invalid state

Properties
Prototyped in file “r_wdt_rznl_if.h".

Description
Uninitialises the WDT.

Reentrant
No

Example:
R_WDT_Close();

Special Notes:

None
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26. Demo Projects

This chapter describes how to demonstrate application sample.

Procedure to Build the Application

There are two ways to run program. The one way lets a program run in RAM, and the other way lets a program run in
ROM (e.g. SPI flash ROM).

Program runs in RAM case:
following figure.

1. Start any EWARM workspace and choose build configuration ‘Debug’ which is on top left as pull down list - See

Example workspace: BaremetalDriver\renesas_app\led_blink\iar\rzn1l_demo_board\rzn1l_demo_board.eww

@ rzn1l_demo_board - IAR Embedded Workbench IDE - ARM 811.3

File Edit WView Project I-jet/JTAGjet Tools Window Help
E = =

| [rebug

D ebug-ROM
=] irzn1|_demn_

B fit_rmodules N
M renesas_app
B Output

+

rznll_demao_board

Debug Log

Log

Thu Feb 22, 2018 10:14:58: |AR Embedded Warkbench §11.3 (CA\Frogram Files (xBEAR Systems\Embedded Warkben
Thu Feb 22, 2018 10:14:58: Loading the et JTAGjet driver

2. Start build

3. Download the program into RAM, and start debugging
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Program runs in ROM case:

1. Start any EWARM workspace and choose build configuration ‘Debug-ROM?” which is on top left as pull down list -
See following figure. This build configuration already has a flash loader setting.

Example workspace: BaremetalDriver\renesas_app\led_blink\iar\rzn1l_demo_board\rzn1l_demo_board.eww

0 rznl_democ_board - IAR Embedded Workbench IDE - ARM 811.3

File Edit Wiew Project [|jetJTAGjet Tools Window Help
i - | X R

| Debug w

Debu
= Efrzm I|_demo_... +

M fit_modules -
B renesas_app .
 Qutput

j I rznll_demo_board

- Debug Log

Log

Thu Feb 22, 2018 10:14:58: |AR Embedded Warkbench §.11.3 (ThProgram Files (xBE1AR Systems\Embe
Thu Feb 22, 2018 10:14:59: Loading the et/ JTAGiet driver

2. Start build
3. Download the program into ROM, and start debugging
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26.1 led_blink

This sample application demonstrates terminal 1/0 operation using UART, and LED control and monitoring dip switch
on boards using I12C. 12C initialization and pin settings for LED control have been done in hardware_setup(), before
main(). hardware_setup() is defined in C source file hwsetup.c.

Procedure to Run the Application

1. Connect a PC to UART connector of RZ/N1x-DB (x=D, S, or L) board.

2. Power up the board.

3. Open terminal emulator (e.g. putty, teraterm), and open property COM port. The line ending code of terminal
emulator should be set ‘CR’.

4. Run program, and check if application works fine.

Result Log
If the program works fine, initial messages as shown below are displayed on your terminal window.

Enter a key to test
0-7: Target LED is toggled

i: Print Dip Switch settings
Change UART baud-rate
Exit

N X O

Help

After displayed these messages, put any key to check if application works correctly.
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27. Known Limitation and Restrictions

o USBf does not run on RZ/N1L - cable connection to Host is not detected (a hardware modification is required for
the RZ/N1L board).

e The Timer driver currently supports only Timer Block1.

e Generic interrupt controller function R_BSP_InterruptControl should disable interrupts on entry and re-enable on
exit as it is re-entrant.

e RZ/NI1L has the ability to run a USB stack but as there is no expansion board for it there is no TypeA host port to
plug a device in with. For this reason the host has not been tested on this platform and the USB host tests have been
removed from it’s project. However, the driver and API code has been left in the case that a customer wants to
experitment with their own hardware.

R11AN0282EJ0014 Rev.0.14 Page 322 of 323
August 1, 2019 RENESAS



RZ/N1x Group (D,S,L) Bare Metal Drivers

Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.

R11AN0282EJ0014 Rev.0.14 Page 323 of 323
August 1, 2019 RENESAS


http://www.renesas.com/
http://www.renesas.com/contact/

Revision History

Description
Rev. Date Page Summary
0.01 Feb 28, 2018 — First edition issued
0.02 Oct 01, 2018 Updated
0.03 Oct 20, 2018 — Core Initialisation updated
0.04 Oct 25, 2018 — Corrected USBF API prototypes
0.05 Oct 31, 2018 — Added drivers for SPI, QSPI, SDIO, WDT, Timer, DMA,
MSEBI, and USB CDC Function.
— Adapted to RZ/N1D and RZ/N1S, with Cortex-A7.
— Upgraded EWARM version to 8.22.1.
— Added new chapter for Known Limitation and Restriction.
0.06 Dec 18, 2018 --- Updated with new peripheral drivers
0.07 Feb 15, 2019 --- Updated with new peripheral drivers,
0.08 Feb 19, 2019 -- LCDC added. IOMUX API updated
0.09 March 4, 2019 -- USB Host Basic, CDC & Hub added, USB Host OHCI removed
0.10 March 27,2019 - Minor corrections and updates.
0.11 April 10, 2019 -- Minor updates
0.12 April 15, 2019 -- Update footers so are consistent. ‘Extension’ board corrected
to ‘Expansion’ board
0.13 July 19, 2019 -- Semaphore driver added
0.14 August 1, 2019 151 Documented new GMAC Read function




General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas.
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as
well as any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of
pins are not guaranteed from the moment when power is supplied until the reset process is
completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not

access these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock signal

has stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by
an external oscillator) while program execution is in progress, wait until the target clock signal is
stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm
that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the internal memory capacity, layout
pattern, and other factors, which can affect the ranges of electrical characteristics, such as
characteristic values, operating margins, immunity to noise, and amount of radiated noise.
When changing to a product with a different part number, implement a system-evaluation test
for the given product.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawing, chart, program, algorithm, application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages
incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
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certain rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them
against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, such as safety design for hardware and
software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures by your own responsibility as warranty
for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all
these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,
design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,
selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the
countries asserting jurisdiction over the parties or transactions.
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©

Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,
and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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