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RENESAS TECHNICAL UPDATE

TOYOSU FORESIA, 3-2-24, Toyosu, Koto-ku, Tokyo 135-0061, Japan
Renesas Electronics Corporation

Product Document *
Category MPU/MCU No. TN-RZ*-A0140A/E| Rev. | 1.00

- Typo in User's manual regarding 1O buffer drive
strength setting register.

- PCle end point REFCLK input architecture restriction.

Title - PCle Auto equalization Issue. Information

- RSPI Multi-Master mode and Open-drain output mode Category

specification limitations.

- I3C initialization setting flow correction.

- Addition to xSPI AC specifications.

Technical Notification

Lot No.
Applicable Reference | RZ/V2H Group User’s Manual:
Product RZN2H Group All lots Document | Hardware Rev.1.20
[Title]

Typo in User's manual regarding 10 buffer drive strength setting register.

[Phenomenon]
There are Typos in User's manual regarding IO buffer drive strength setting and
value after Reset.

[User’s manual Update]
Update the User’s manual due to typo in the setting bit/reset value of the register
for 10 buffer drive strength setting.
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User’s Manual

4.2 Pin Function Controller (PFC)

4.2.2.7 IOLH Switching Registers (PFC_IOLH_mn)
Table 4.2-13 Drive Strength Setting Values on Respective Pins and Values after

Reset

[From]

Table 42-13  Drive Strength Setting Values on Respective Pins and Values after Reset (1/4)

Drive Strength Setting Value

Pin Name 10LH_mn bits = 00b/01b/10b/M1 1k Value after Reset Pin Group*®+3+4
TMS_SWDIO x1 =2 | x4 | xG D1b (x2) A
TDO x1 [ %2 [ x4 | xG D1b (x2) A
WDTUDFCA x1 /=2 x4 ] xG 01b (x2)** A
WDTUDFCM x1 /=2 | x4 ] =G 01b (=2)*" A
SCIF_RXD x1 =2 | x4 | xG D1b (x2) A
SCIF_TXD x1 [ %2 | x4 | xG 01b (x2) A
X5SPI0_CKP x] [ =2 =4[ =G 11b (=6) B
XSPI0_CKN x1 /=2 | x4 ] =6 11b (=6) B
XSPI0_CSON x1 | =2 | x4 | xG 11b (x6) A
XSPI0_Ds x1 =2 | x4 ] =G 11b (x6) B
XSPI0_IOo0 x1 [ %2 [ x4 | =G 11b (x6) B
XSPI0_IO1 x1 /=2 | x4 ] =G 11b (x6) B
XSPI0_lO2 x1 [ =2 | x4 | xG 11b (x6) B
XSPI0_lO3 x1 [ %2 | x4 | xG 11b (x6) B
XSPI0_104 x] [ =2 =4[ =G 11b (=6) B
XSPI0_IO5 x1 /=2 [ x4 ] xG 11b (x6) B
XSPI0_lO6 x1 /=2 | x4 ] =6 11b (=6) B
XSPI0_Io7 x1 [ =2 | x4 | xG 11b (x6) B
XSP10_RESETON x1 [ %2 | x4 | xG 11b (x6) A
SDOCLK x1 /=2 | x4 ] x6 11b (=x6) B
SDOCMD x1 [ =2 | x4 | xG 11b (x6) B
SDODATO x1 [ %2 | x4 | xG 11b (x6) B
SDODAT1 x1 [ %2 | x4 | xG 11b (x6) B
SDODAT2 x] [ =2 =4[ =G 11b (=6) B
SDODAT3 x1 /=2 [ x4 ] xG 11b (x6) B
SDODAT4 x1 [ %2 | x4 | xG 11b (x6) B
SDODATS w f =2 [ =4 [ =G 11b (=6) B
SDODATE x1 /=2 [ x4 ] =6 11b (x6) B
SDODATT x1 [ =2 | x4 | xG 11b (x6) B
SDORSTN x1 [ =2 | x4 | xG 11b (x6) B
SDICLK x1 [ %2 | x4 | xG 11b (x6) B
SD1CMD x1 /=2 x4 ] =G 11b (x6) B
SD1DATO x1 [ =2 | x4 | xG 11b (x6) B
SD1DAT1 x1 [ %2 | x4 | xG 11b (x6) B
SD1DAT2 x] [ =2 x4 [ =G 11b (=6) B
SD1DAT3 wi =2 x4 [ =G 11b (=6) B
PCIED_RSTOUTB x1 /=2 [ x4 ] =G 10b (x4) A
PCIE1_RSTOUTB x1 [ =2 | x4 | xG 10b (x4) A
ETO_MDIO x1 [ %2 [ x4 | xG 10b (x4) B
ETO_MDC x1 /=2 | x4 ] =G 10b (=4) B
ETO_TXCTL_TXEN x1 | x2 | x4 [ <G 10D (x4) B
ETO_TXER x1 [ %2 [ x4 | xG 10D (x4) B
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Table 4.2-13  Drive Strength Setting Values on Respective Pins and Values after Reset (2/4)
Drive Strength Setting Value

Pin Name IOLH_mn bits = 00/01b/100/M 1b Value after Reset Pin Group*2=3~4
ETO_TXC_TXCLK x1] %2 x4 [ %6 10b (x4) B
ETD_TXDO x1 /=2 x4 ] =G 10b (=x4) B
ETO_TXD1 xq [ x2 | x4 [ xG 10b (x4) B
ETO_TXD2 x1 [ %2 [ x4 | xG 10D (x4) B
ETD_TXD3 x1 /=2 | x4 ] =G 10b (=x4) B
ET1_MDIO x1 [ =2 | x4 | xG 10b (x4) B
ET1_MDC x1 [ %2 | x4 [ %G 10D (x4) B
ET1_TXCTL_TXEN x1 ] %2 | x4 [ %G 10b (x4) B
ET1_TXER x] [ =2 [ x4 [ =G 10k (=4) B
ET1_TXC_TXCLK x1] %2 x4 | x6 10b (x4) B
ET1_TXD0 x1 [ %2 | x4 | xG 10D (x4) B
ET1_TXD1 wi [ =2 [ x4 [ =G 10b (=4) B
ET1_TXD2 x1 /=2 | x4 ] =G 10b (=x4) B
ET1_TXD3 x1 [ =2 | x4 | xG 10b (x4) B
POO x1 [ =2 | x4 | xG 01b (x2) A
P01 x1 [ %2 | x4 [ %G 01b (x2) A
P02 x1 /=2 | x4 ] =G 01b (=2) A
PO3 x1 [ =2 | x4 | xG D1b (x2) A
P04 x1 [ %2 [ x4 | xG 01b (x2) A
P05 x1 /=2 | x4 [ xG 01b (=2) A
POG x1 /=2 [ x4 ] =G 01b (=2) A
PO7 x1 [ =2 | x4 | xG 01b (x2) A
P10 x1 [ %2 [ x4 | xG D1b (x2) A
P11 x] [ =2 =4[ =G 01b (=2) A
P12 x1 [ =2 | x4 | xG 01b (x2) A
P13 x1 [ %2 | x4 | xG 01b (x2) A
P14 x1 [ %2 | x4 | xG D1b (x2) A
P15 x] [ x2 [ x4 [ =G 01b (x2) A
P20 x] /=2 ) =3[ x4 01b (=2) D
P21 x1 [ =2 x3] x4 01b (x2) D
P30 w fx2 [ x4 [ =G 01b (x2) A
P31 x1 /=2 x4 ] =G D1b (x2) A
P32 xq [ x2 | x4 [ xG 01b (x2) A
P33 x1 [ =2 | x4 | xG 01b (x2) A
P34 x1 [ %2 | x4 | xG 01b (x2) A
P35 x1 /=2 x4]xG D1b (x2) A
P36 x1 [ =2 | x4 | xG D1b (x2) A
P37 x1 [ %2 [ x4 | xG 01b (x2) A
P40 x1 /=2 | x4 ] =G 01b (=2) A
P41 x1 /=2 | x4 ] =G D1b (=2) A
P42 x1 [ =2 | x4 | xG 01b (x2) A
P43 x1 [ %2 | x4 [ %G 01b (x2) A
P44 x] [ =2 =4[ =G 01b (=2) A
P45 x1 /=2 | x4 ] xG D1b (=x2) A
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Table 42-13 Drive Strength Setting Values on Respective Pins and Values after Reset (3/4)

Dirive Strength Setting Value

Pin Name IOLH_mn bits = 00b/01b/10b/11b Value after Reset Pin Group*2*3*4
P46 x1 /=2 [ x4]xG 01b (=2) A
P47 x1 =2 [ x4]xG D1b (=2} A
P50 x1 /%2 [ x4 ] =6 01b (x2) A
P51 x1/x2[x=4]x6 01b (=2) A
P52 x1fx2 [ x4]xG 01b (=2) A
P53 x1 [ %2 [ x4 | =G D1b (=2) A
P54 x1[x2)x4[xB 01b (x2) A
P55 %1 [ =2 | =4 | %6 01b (x2) A
P56 x1/x2[x4]x6 01b (=2) A
P57 x1 /=2 [ x4]xG 01b (=2) A
P&0 x1 /%2 [ %4 | xG D1b (x2) A
P61 x1/x2[x4]x6 01b (=2) A
P62 x1 [ x2 [ x4]xG 01b (=2) A
P&3 x1 [ %2 [ x4 | =G 01b (=2) A
PG4 x1 [ %2 [ x4 ] =G D1b (x2) A
P&5 %1/ x2)x4[x6 01b (=2) A
P&6 x1/x2[x4]x6 01b (=2) A
P&7 x1 /%2 [ x4 ] =6 01b (x2) A
PTO x1[x2 ) x4[x6 01b (x2) A
P71 x1/x2[x=4]x6 01b (=2) A
P72 x1/x2[x4]x6 01b (=2) A
P73 x1 /=2 [ x4]xG 01b (=2) A
PT4 x1 [ %2 [ x4 ] =G 01b (=2) A
P75 x1 /=2 [ =4]x6 D1b (=2) A
P76 x1 =2 [ x4]xG 01b (=2) A
P77 x1 [ %2 [ x4 | =G 01b (=2) A
P30 x1 /%2 [ x4]xG 01b (x2) A
Pa1 x1[x2}x4[x6 01b (x2) A
P82 x1/x2[x4]x6 01b (=2) A
P83 x1 /%2 [ x4]x6 01b (x2) A
Pa4 %1 [ =2 | =4 | %6 01b (x2) A
P85 x1/x2[x4]x6 D1b (=2) A
P86 x1 /=2 [ x4]xG 01b (=2) A
P87 x1fx2 [ x4]xG 01b (=2) A
P30 x1 [ %2 [ x4 | =6 01b (x2) B
PO1 x1/x2[x=4]x6 01b (=2) B
Pa2 x1f x2 [ x4 | xG D1b (=2) B
P33 x1 [ %2 [ x4 | xG 01b (x2) A
P4 x1/x2[x4]x6 01b (=2) A
Pas x1/x2)x4[x6 01b (x2) A
P96 x1/x2[x4]x6 D1b (=2) A
P97 x1 /%2 [ x4 ] =6 01b (=2) A
PAD %1 [ =2 ) x4 | %6 01b (x2) A
PA1 x1 | x2 [ x4 | %6 01b (=2) A
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Table 42-13  Drive Strength Setting Values on Respective Pins and Values after Reset (4/4)

Drive Strength Setting Value

Pin Name IOLH_mn bits = 00b/01b/10b/11b Walue after Reset Pin Group*2*3*4
PA2 x1 [ =2 | x4 ] =G 01b (x2) A
PA3 x1 [ =2 | x4 | xG 01b (x2) A
PA4 x1 [ =2 [ x4 | xG D1b (x2) A
PAS x1 /=2 | x4 ] =6 D1b (=2) A
PAGB x1 [ =2 | x4 | xG 01b (x2) A
PAT x1 [ %2 | x4 | xG 01b (x2) A
PBO x1 /=2 | x4 ] =6 01b (x2) B
PB1 x1 [ %2} =4 | =6 01b (x2) B
PB2 x1 /=2 [ x4]x6 01b (=2) B
PB3 x1 [ %2 | x4 | %6 01b (x2) B
PB4 x1 [ %2} x4 | 6 01b {x2) B
PB5 x1 /=2 [ x4 ] x6 01b (=2) B

Mote 1. WDTUDFCA and WDTUDFCM are reset in response to the assertion of the ERROR_RESETn signal from the CPG. They are
not reset in response to the assertion of the extemal QRESN pin.

Mote 2. Group A output impedance

1/0 voltage 00b 01b 10b 11b

33v 1500 750 380 250

18V 1300 650 330 220
Mote 3. Group B output impedance

1/0 voltage 00b 01b 10b 11b

33v 650 550 440 330

18V 500 400 330 250
Mote 4.  Group D output impedance

/0 voltage 00b 01b 10b 11b

18V 1100 550 300 200

12V 1500 750 380 250
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[To]
Table 4. 2-13  Drive Strength Setting Values on Respective Pins and Values after Reset (1/4)
Drive Strength Setting Value
Pin Name IOLH_mn bits = 00b/10b/01b/11b Value after Reset Pin Group*2=2=*
TMS_SWDIO x1 [ x21 %4 | %6 01b (x4) A
TDO ¥1 /%2 /%47 x6 01b (x4) A
WDTUDFCA *1/ %2/ x4/ %6 01b (x4)* A
WDTUDFCM X1/ %2/ %47 x6 01b (x4)* A
SCIF_RXD X1/ x2/ %47 x6 01b (x4) A
SCIF_TXD X1/ %2/ %47 x6 01b (x4) A
XSPI0_CKP X1/ x2 /%47 x6 11b (x6) B
XSPI0_CKN X1/ x2/ x4 x6 11b (x6) B
XSPI0_CSON X1/ %2/ %41 %6 11b (x6) A
XSPI0_DS X1/ x2 /x4 x6 11b (x6) B
XSPI0_100D X1/ %2/ %47 x6 11b (x6) B
XSPI0_101 X1/ x2/ %417 x6 11b (x6) B
XSPI0_102 X1/ x2 /%41 x6 11b (x6) B
XSPI0_103 X1/ x2 /%47 x6 11b (x6) B
XSPI0_104 X1/ x2/ %41 x6 11b (x6) B
XSPI0_I05 X1/ x2/ %47 x6 11b (x6) B
XSPI0_106 X1/ x2 /%41 x6 11b (x6) B
XSPI0_107 X1/ x2 /%47 x6 11b (x6) B
XSPI0_RESETON X1/ x2/ x4 x6 11b (x6) A
SDOCLK X1/ x2 /x4 x6 11b (x6) B
SDOCMD X1/ %2/ %4] %6 T1b (x6) B
SDODATO X1/ x2/x4] x6 11b (x6) B
SDODAT1 X1/ %2/ x%4] %6 T1b (x6) B
SDODAT2 X1/ x2/x4] x6 11b (x6) B
SDODAT3 X1/ %2/ x%4] %6 T1b (x6) B
SDODAT4 X1/ %2/ %47 %6 T1b (x6) B
SDODATS X1/ %2 x%4] %6 T1b (x6) B
SDODATB X1/ %2/ x%4] %6 T1b (x6) B
SDODATY X1/ x2 /x4 x6 11b (x6) B
SDORSTN X1/ %2/ %4] %6 T1b (x6) B
SD1CLK X1/ %2 %4 %6 11b (x6) B
SD1CMD X1/ %2/ %4] %6 T1b (x6) B
SD1DATO X1/ x2 (x4 %6 11b (x6) B
SD1DAT1 X1/ %2/ x%4] %6 11b (x6) B
SD1DAT2 X1/ %2/ x4] %6 11b (x6) B
SD1DAT3 X1/ %2/ %4/ x6 11b (x6) B
PCIED_RSTOUTB X1/ %2/ %47 %6 10b (x2) A
PCIE1_RSTOUTB X1/ %2/ x4 ] %6 10b (x2) A
ETO_MDIO X1/ %2/ %47 %6 10b (x2) B
ETO_MDC X1/ %2 x4] %6 10b (x2) B
ETO_TXCTL_TXEN x1 [ x21 %4 | %6 10b (x2) B
ETO_TXER X1/ x2 /x4 %6 10b (x2) B
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Table 4.2-13  Drive Strength Setting Values on Respective Pins and Values after Reset (2/4)

Drive Strength Setting Value

Pin Name IOLH_mn bits = 00b/10b/01b/11b Value after Reset Pin Group*2*3=#
ETO_TXC_TXCLK x1 /%2 x4 ] %6 10b (x2) B
ETO_TXDO 1 /%2 /x4 ] %6 10b (x2) B
ETO_TXD1 x1/ %2/ x4 ] %6 10b (x2) B
ETO_TXD2 *1/ %2/ x4 [ %6 10b (x2) B
ETO_TXD3 x1/x2/ x4 ] %6 10b (x2) B
ET1_MDIO *1/ %2/ x4 [ %6 10b (x2) B
ET1_MDC x1 /%2 /x4 ] %6 10b (x2) B
ET1_TXCTL_TXEN x1/ %2/ x4 %6 10b (x2) B
ET1_TXER 1 /%2 /x4 ] %6 10b (x2) B
ET1_TXC_TXCLK X1/ %2/ x4 ] %6 10b (x2) B
ET1_TXDO x1/x2/x4] %6 10b (x2) B
ET1_TXD1 x1/x2/ x4 ] %6 10b (x2) B
ET1_TXD2 x1/ %2/ x4 %6 10b (x2) B
ET1_TXD3 X1/ x2/ x4 %6 10b (x2) B
P00 x1 /%2 x4 %6 01b (x4) A
P01 x1/ %2/ x4 %6 01b (x4) A
P02 X1/ %2/ %41 %6 01b (x4) A
P03 X1/ x2/ x4 [ %6 01b (x4) A
P04 x1/x2/ x4 ] %6 01b (x4) A
P05 X1/ x2/ x4 %6 01b (x4) A
P0G X1/ x2/ x4 [ %6 01b (x4) A
PO7 1/ x2/ x4] %6 01b (x4) A
P10 x1/x2/x4] %6 01b (x4) A
P11 x1/ %2/ x4] %6 01b (x4) A
P12 X1/ %2/ x4 %6 01b (x4) A
P13 x1/ %2/ x4] %6 01b (x4) A
P14 X1/ %2/ x4 ] %6 01b (x4) A
P15 X1/ x2/ x4] %6 01b (x4) A
P20 x1/x2/x37 x4 01b (x4) D
P21 X1/ x2/ %37 x4 01b (x4) D
P30 x1/x2/ x4 ] %6 01b (x4) A
P31 X1/ %2/ x4 ] %6 01b (x4) A
p3az x1/ %2/ x4] %6 01b (x4) A
P33 X1/ %2/ x4 ] %6 01b (x4) A
P34 X1/ x2/ x4 [ %6 01b (x4) A
P35 x1/x2/ x4 ] %6 01b (x4) A
P36 X1/ %2/ x4 ] %6 01b (x4) A
par7 x1/ %2/ x4 ] %6 01b (x4) A
P40 X1/ %2/ x4 ] %6 01b (x4) A
P41 x1/x2/x4] %6 01b (x4) A
P42 X1/ %2 x4] %6 01b (x4) A
P43 X1/ %2/ x4] %6 01b (x4) A
P44 x1/ %2/ x4 ] %6 01b (x4) A
P45 X1/ %2/ x4 ] %6 01b (x4) A
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Table 4 2-13  Drive Strength Setting Values on Respective Pins and Values after Reset (3/4)

Drive Strength Setting Value

Pin Name IOLH_mn bits = 00b/10b/01b/11b Value after Reset Pin Group*2=3=4
P46 X1/ %2/ x4 f xB 01b (x4) A
PAT X1/ %2/ x4 [ xB 01b (x4) A
P50 X1/ %2/ x4 [ xB 01b (x4) A
P51 X1/ %2/ x4 [ x6 01b (x4) A
P32 X1/ %2/ x4 [ %6 01b (x4) A
P53 x1/ %2/ x4 | X6 01b (x4) A
P54 X1/ %2/ x4 [ xB 01b (x4) A
P35 X1/ %2/ x4 xB 01b (x4) A
P56 X1/ %2/ x4 [ x6 01b (x4) A
P57 X1/ %2/ x4 [ x6 01b (x4) A
P&0 X1/ %2/ x4 [ x6 01b (x4) A
P61 x1/ %2/ x4 [ X6 01b (x4) A
PE2 X1/ %2/ x4 [ xB 01b (x4) A
P63 X1/ %2/ x4 [ xB 01b (x4) A
P64 x1/x2/ x4 [ x6 01b (x4) A
P65 X1/ %2/ x4 [ x6 01b (x4) A
PG5 X1/ %2/ x4 [ xB 01b (x4) A
P&7 X1/ %2/ x4 [ xB 01b (x4) A
P70 X1/ %2/ x4 [ xB 01b (x4) A
P71 X1/ %2/ x4 [ xB 01b (x4) A
P72 X1/ %2/ x4 x6 01b (x4) A
P73 ¥1 /%21 x4 [ %6 01b (x4) A
P74 X1/ %2/ x4 [ xB 01b (x4) A
P75 X1/ %2/ x4 [ xB 01b (x4) A
P76 X1/ %2/ x4 [ x6 01b (x4) A
P77 X1/ %2/ x4 [ xB 01b (x4) A
P80 X1 [ %2/ x4 [ x6 01b (x4) A
P81 ¥1/ %2/ x4 [ x6 01b (x4) A
P82 X1/ %2/ x4 [ xB 01b (x4) A
P83 X1/ %2/ x4 f xB 01b (x4) A
Pa4 X1/ %2/ x4 [ x6 01b (x4) A
P85 X1/ %2/ x4 [ xB 01b (x4) A
Pa6 X1/ %2/ x4 x6 01b (x4) A
Pa7 ¥1 /%21 x4 [ %6 01b (x4) A
P30 X1/ %2/ x4/ x6 01b (x4) B
P91 X1/ %2/ x4 f X6 01b (x4) B
Pg2 X1/ %2/ x4 [ x6 01b (x4) B
P33 X1/ %2/ x4 1 x6 01b (x4) A
P94 X1/ %2/ x4 f x6 01b (x4) A
P95 X1/ %2 x4 [ xB 01b (x4) A
P96 1/ %2/ x4 ) x6 01b (x4) A
PS7 X1/ %2/ x4 f xB 01b (x4) A
PAD X1/ %2/ x4 [ xB 01b (x4) A
PA1 x1 /%2 x4 1 x6 01b (x4) A
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Table 4.2-13  Drive Strength Setting Values on Respective Pins and Values after Reset (4/4)
Drive Strength Setting Value

Pin Name IOLH_mn bits = 00b/10b/01b/11b Value after Reset Pin Group*2*3=4
PA2 *1/ %2/ x4 ] %6 01b (x4) A
PA3 X1/ %2/ x4 [ x6 01b (x4) A
PA4 *1/ %2/ x4 ] %6 01b (x4) A
PAS x1 [ %2/ x4 ] %6 01b (x4) A
PAG X1/ %2 [ x4 [ %6 01b (x4) A
PAT *1/ %2/ x4] %6 01b (x4) A
PED X1/ %2/ x4 [ %6 01b (x4) B
PE1 X1/ x2/ x4 [ x6 01b (x4) B
PB2 X1/ %2 [ x4 [ %6 01b (x4) B
PB3 X1/ x2 /] x4 [ x6 01b (x4) B
PB4 X1/ %2 [ x4 [ %6 01b (x4) B
PBS *1/ %2/ x4 ] %6 01b (x4) B

Note 1.  WDTUDFCA and WDTUDFCM are reset in response to the assertion of the ERROR_RESETn signal from the CPG. They are
not reset in response to the assertion of the external QRESN pin.

Note 2.

MNote 3.

Note 4.

Group A output impedance

1/O voltage 00b 10b 01b 11b
33V 1500 750 380 250
18V 1300 650 330 220
Group B output impedance

I/O voltage 00b 10b 01b 11b
33V 650 550 440 330
18V 500 400 330 250
Group D output impedance

I/O voltage 00b 10b 01b 11b
1.8V 1100 850 300 200
12V 1500 750 380 250
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[Title]
PCle REFCLK input architecture restriction.

[Phenomenon]
The document does not specify which of the three REFCLK input architecture
(Common, SRNS, or SRIS).

[User’'s manual Update]
PCle RELCLK input architecture is limited to Common Clock.
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User’s Manual

6.6 PCI Express 3.0 Interface (PCle)

6.6.1 Overview

PCI Express Specification (Compliant with the PCI Express Base Specification
4.0)

[From]
PCI Express Specification (Compliant with the PCI Express Base Specification 4.0)
® PCI Express Genl (2.5 GT/s)/Gen2 (5.0 GT/s)/Gen3 (8.0 GT/s)
® Root Complex (RC) / Endpoint (EP) Applications, Type 0/1 Configuration Register
® Lane implementation x4 / x2 x 2ch (when Multilink 1s selected)
SYS: PCle MODE chl register LINK_MASTER Bit is selectable
@ Data payload: up to 256 bytes; read request size: up to 512 bytes
® Virtual channels are not supported (only VCO supported)
® Number of outstanding transfers: 1 to 8
® Dynamic control of speed up/down configuration
® Clock Power Management is not supported (P1.CPM, P2 CPM not supported)
® Power Management (ASPM supported not support L1-Substate)
® Error handling/logging (AER supported)
@ Replay FIFO with ECC
#® Internal Memory without parity
® Number of Support Functions: 2

® Number of DMAC channels: 8
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[To]

PCIl Express Specification (Compliant with the PCl Express Base Specification 4.0)
® PCI Express Genl (2.5 GT/s)/Gen2 (5.0 GT/s)/Gen3 (8.0 GT/s)
@® Root Complex (RC) / Endpoint (EP) Applications. Type 0/1 Configuration Register
® Lane mmplementation x4 / x2 x 2ch (when Multilink 1s selected)
SYS: PCle MODE chl register LINK. MASTER Bit 1s selectable
® Data payload: up to 236 bytes; read request size: up to 312 bytes
® Virtual channels are not supported (only VCO supported)
® Number of outstandmng transfers: 1 to 8
® Dvnamic control of speed up/down configuration
® Clock Power Management 1s not supported (P1.CPM. P2.CPM not supported)
® Power Management (ASPM supported not support L1-Substate)
® Error handling/logging (AER supported)
@ Replay FIFO with ECC
® Internal Memory without panty
® Number of Support Functions: 2
® Number of DMAC channels: 8
@ Supported Reference clock architecture.
— Common Clock

RENESAS
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User’s Manual (additional document)

6.6 PCI Express 3.0 Interface (PCle)

6.6.4.1.3 AXI Bridge Register Descriptions

(38) PCle Core Control 1 Register (PCI_RC_PCCTRL1)

[From]

(38) PCle Core Control 1 Register (PCI_RC_PCCTRL1)

This register controls power management and LTSSM (Link Training Sequence State Machine) state transitions of the
PCI Express core.

Access Size : 32 bits

<PCI0_base>+ 0404h
<PCI_base> + 0404h

Initial Value : D000_0000h

Offset Address -

Bit 31 30 29 28 27 28 25 24 23 22 21 20 19 18 17 16
BLB_R Ul R Auto
BAX_ UI_ENT RETUR RE..IECT FTM_A.C Ul ENT UIL_ENT
- - - ORDER - - - - - ER L1 - N_TO_ T ASP tive_St R L2 ER_TX
ING_E 5 Lo MLt |atee| T LOS
N k
Initial Value o o o o 4] 1] 0 0 o o 4] 4] 0 0 1]
W R R R RW R R R RW R RW RW RW RwW RW RW
Bit 15 14 12 12 11 10 o 8 i ] 5 4 3 2 1 o
MODE | MODE | MODE more
QUIE ANCENE B A|l_EQ P SRS
= - - SCE G E;;-l[?é UTOM |HASEZ ;_IEN?IZ' - - - - - = = =
UARAM . OMOU]L 3_BMA R_\."ALI.
TEE: | = 5 BLE os
Initial Value ] o o o 4] 0 0 0 o o 4] 4] 0 0 o o
W R R R RW RwW RW RW RW R R R R RW RW RW RW
Bit Bit Mame Initial Value W Description
3Mto2D - AllD R Reserved
Whenever it is read, Ok is read. The written value will be ignored.
28 BLB_REAX_O 0Oh AW Control of RO bit of Request to be sent
ROERING_EM Ob: R bit of Request TLF to be s=nt is always 0b (default)
1b: A TLP can be sent with the RO bit of the Request TLF to be sent set to 1b.
27 to25 - AllD R Reserved
Whenever it is read, Ob is read. The written value will be ignored.
24 - Oh RW Reserved
These bits are read as 0b. The write value should always be Ob.
22 - oh R Reserved
Whenever it is read, Ok is read. The written value will be ignored.
22 UL_BENTER_L1S Oh RW LiSubState transition permission setting

Ok :L1 Substate transition disabled (default)
1b: L1 Substate transition permission (setting prohibited)

2 - Oh RW Reserved
These bits are read as 0b. The write value should always be Ob.
20 RETURM TO_L Oh RW RC mode L1, L2 state to L0 state control (usually not used)
a Ob : Mormal operation (default)

1b : Start retum operation to LO state when in L1 orL2 state in RC mode
Cleared automatically after confirming PMU_LIMKSTATHO] =1.

19 UlL_RC_REJECT 0Oh RW ASPM L1 transition rejection control
_ASPML1 Ob : Accept ASPM L1 transition request fram EP device (default)
1b :Reject ASPM L1 transition request from EP device
18 Auto Oh RW PM_ActiveState_Mak Message Transmission Mode for ASPM L1 Rejection
PM_Active_Sta Set to 1b if you want to reject ASPM L1in RC.
te_Mak This Bit is automatically cleared when PM_ActiveState_Mak is automatically sent.

Mote: Aute-sent only once.

17 UL BENTER L2 Oh RW RGC mode L2 transition control
Set to 1b when transitioning to L2 state in RC mode.
When transitioning to the L2 state, the PCle core must be reset by contrelling the Reset register.
When returning, this bit must be cleared to Ob after releasing the resat.

16 Ul_BENTER_TXL Oh RW TxLDs transition control
os Ob: Do not perform ASPM LDs transition {default)
1b: Execute ASPM LOs transition when intemal conditions are satisfied
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Bit Bit Mame Initial Value W Description
165te 13 - AllD R Reserved
Wheneverit is read, Ok is read. The written value will be ignored.
12 MODE_QUIESC Oh RW Symbeld bitd Quiesce Guarantee control bit of TS205
E_GUARANTEE Ob: Set Ob to TS20E (default)
1b: Set 1b to TS205
11 Ul BNTER_TXM 0Oh RW Setting Clock Telerance Compensation
ODE_SRIS Ob: SRNS (default)
1b: SRIS (not supported)
10 MODE B2 AUT Oh RW Gen3 feature: Autcnomous BEgualization
ONOMOUS Basically only changeable during the reset period
Ob: Do not use Autonomaous Mechanism
1b: Use Autonomows Mechanisms
a MODE B2 PH 0Oh RwW Gen3 features:
ASE23_EMABLE Setting whether to execute BQ PHASE2 and B2 PHASES in RC mode (MODE_PORT=1).
Ob: Do not execute EQ PHASEY3
1b: Execute EQ PHASEL/3
8 MODE_RESET_ 0Oh RwW Gen3 features:
BECS_INTERV Reset BEDS Interval inform ation of bit 2, symbol 8 of TS 105 transmitted in
ALLDS Recowvery Equalization state
Ttod - AllD R Reserved
Wheneverit is read, Ob is read. The written value will be ignored.
3telD - AllD RW Reserved

These bits are read as Ob. The write value should always be Ob.

RENESAS
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[To]

(38) PCle Core Control 1 Register (FCI_RC_PCCTRLA1)

This register controls power management and LTSSM (Link Training Sequence State Machine) state transitions of the

PCI Express core.

Accass Size :

32 bits

Offset Address : <PCI0_base> + 0404h
<PCH_base> + 0404h
Initial Value : 0000 _0000n
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BLE R
ULRC | Auto
ELAX UILENT RETUR UI_ENT
- - - ORDER - - - - - ER_L1 - N_TO REJE FM Act|ULENT ER_TX
T_ASP|ive Sta| ER_L2
ING_E 5 Lo LOS
ML1 | te_Nak
N
Initial Valueg 0 0 0 0 0 0 0 0 ] 0 0 0 0 0
RW R R RW R R RW R RW RW RW RW RW RW RW
Bit 15 14 13 12 11 10 9 8 T 8 5 4 3 2 1 0
MODE
pAT MODE S RESET
GUIES ECQ_AU EQPH EIEOS
2 & = JCESYUl R rone |ASE22 yreR| - g & = 7 3 & i
ARANT MOUS AR VALLO
EE LE
S
Initial Value 0 0 0 0 0 0 0 0 0 0 i 0 0 0 1] 0
RW R RW RW RW RW RW R R R RW RW RW RW
Bit Bit Name Initial Value R/W Description
3Mto29 All O R Reserved
Whenewver it iz read, Ob is read. The written value will be ignored.
28 BLB_RELAX O 0Oh RwW Control of RO bit of Request to be sent
RDERING_EN Ob: RO bit of Request TLP to be sent is always 0b (default)
1b: A TLP can be sent with the RO bit of the Request TLP to be sent set to 1b.
2Tt 25 AllD R Reserved
Whenever it is read, 0b is read. The written value will be ignored.
24 Oh RW Reserved
These bits are read as 0b. The write value should always be Ob.
23 Oh R Reserved
Whenever it is read, Ob is read. The written value will be ignored.
22 UI_ENTER_L1S 0Oh RW L1SubState transition permission setiing
0o : L1 Substate transition disabled (default)
1b: L1 Substate transition permission (setting prohibited)
21 Oh RW Reserved
These bits are read as Ob. The write value should always be Ob.
20 RETURM._TO. L 0Oh RW RC mode L1, L2 state to LO state control (usually not used)
o Ok @ Normal operation (default)
1b : Start return operation to LD state when in L1 or L2 state in RC mode
Cleared automatically after confirming PMU_LINKSTATE[D] =1.
19 Ul RC_REJECT 0Oh RW ASPM L1 transition rejection contro
ASPMLA Ob : Accept ASPM L1 transition request from EP device (default)
1b : Reject ASPM L1 transition request from EP device
18 Ao Oh RwW PM_ActiveState_Mak Message Transmission Mode for ASPM L1 Rejection
PM_Active_Stat Set to 1b if you want to reject ASPM L1 in RC.
e_Mak This Bit is automatically cleared when PM_ActiveState_Mak is automatically sent.
Mote: Auto-sent only once.
17 UILENTER_L2 0Oh RW RC mode L2 transition control
Set to 1b when transitioning to L2 state in RC mode.
When transitioning to the L2 state, the PCle core must be reset by controlling the Reset
register. When returning, this bit must be cleared to Ob after releasing the reset.
16 Ul_ENTER_TXL Oh RW TxL0Os transition control
0s 0Ob: Do not perform ASPM LOs transition (default)

1b: Execute ASPM LOs transition when internal conditions are satisfied
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Bit Bit Name Initial Vialue RW Description
15t0 13 Al R Reserved
Whenever it is read, 0b is read. The written value will be ignored.
12 MODE_QUIESC Oh RW Symbol6 bit Cuiesce Guarantee control bit of T5205
E_GUARANTEE Ob: Set 0b to TS208S (default)
1b: Set 1b to TS208
11 - Oh RW Reserved
Whenever it is read, Ob is read. The written value should always be Ob.
10 MODE_EQ_AUT 0Oh RW Gen3 feature: Autonomeous Equalization
ONOMOUS Basically only changeable during the reset period
Ob: Do not use Autonomous Mechanism
1b: Use Autonomous Mechanisms
9 MODE_EQ_PHA 0Oh RW Gen3 features:
SE23 ENABLE Setting whether to execute EQ; PHASEZ and EQ PHASES in RC mode (MODE_PORT=1).
Ob: Do not execute EQ PHASEZ/3
1b: Execute EQ PHASEZ2/3
i1 MODE_RESET_ Oh RW Gen3 features:
EIEOS_INTERV Reset EIEOQS Interval information of bit 2, symbal 6 of TS10S transmitted in
ALLOS Recovery. Egualization state
Ttod All O R Reserved
Whenever it is read, Ob is read. The written value will be ignored.
3to0 AllD RW Reserved

These bits are read as 0b. The write value should always be 0b.

RENESAS
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User’s Manual
6.6 PCI Express 3.0 Interface (PCle)

6.6.4.1.4 PCI Express Configuration Register Descriptions (Type1)
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[From]

(63) Link Control 3 Register (PCI_RC_LINC3)

Access Size : 32 bits
i =PCI0_base=+61B4h
Offset Address : <PCH_base> +6184h
Initial Value : 0000_0000h
Bit 31 30 29 28 27 26 25 24 23 2 | 20 19 13 17 16
Initial Value 1] 0 0 0 0 1] 1] 0 ] ] ] 0 0 0 0 0
RW
Bit 15 14 13 12 1 10 9 8 7 ] 5 4 3 2 1 0
I 1 1 1 %
] =
2| §
5o
Enable Lower SKP OS Generation Vector[6:0] = = . i = = & ‘S § g
TE| g
BE| £
= Q
5
1 1 1 1
Initial Value 0 0 0 1] 0 0 0 0 ] ] 0 0 0 0 0 0
RW RW RW RW RW RW RwW RwW R R R R R R RW RW
Bit Bit Name Initial Value RIW Description
31to 16 - AllD R Resered
Whenever it isread, 0b is read. The written value will be ignored.
1508 Enable Lower Oh RW When the Link isin L0 and the bit in this field comesponding to the current Link speed is Set, SKP
SKP Os Ordered Setsare scheduled at the rate defined for SRNS, overriding the rate required based on
Generation the clock tolerance architecture.
Vectorf6:0] Bit definitions within this field are:
Bit[0]: 25GTis
Bit[1]: 5.0 GTis
Bit[2]: 80 GTis
Bit[3]: 16.0 GT/s (prohibited)
Bit[6:4]: RewdP
Bits in this field are RW if the cormesponding bit in the Lower SKP OS Generation Supported
Speeds Vector is Set, otherwise they are permitted to be hardwired to 0.
Behavior is undefined if a bit is Set in this field and the corresponding bit in the Lower SKP OS
Generation Supporied Speeds Vector isnot Set.
The default value of this field is 000 0000b.
Bto2 - AllD R Resered
Whenever it is read, 0b is read. The written value will be ignored.
1 Link Oh RW Link Equalization Request Interrupt Enable
Egualization When Set, this bit enables the generation of an intermmupt to indicate that the Link BEqualization 8.0
Request GT/s Request bit or the Link BEqualization Request 16.0 GT/sbit has been set.
Interrupt Enable This bit is RW for Downstream Ports and for Upstream Ports when Crosslink Supported is 1h. This
bit is not applicable and is RswdP for Upstream Ports when the Crosslink Supported bit is Ob.
The default value for this bit is Ob.
RC: Default 0b
BEP: Fixed to 0 because Crosslink is not supported
0 Perform Oh RwW Perform Bgualization

Equalization

When thisbit is 1b and a 1b iswritien to the Retrain Link bit with the Target Link Speed field set
to 8.0 GTis or higher, the Downstream Port must perform Link Egualization.

This bit is RW for Downstream Ports and for Upstream Ports when Crossiink Supported is 1b. This
bit is not applicable and is RswdP for Upstream Poriswhen the Crosslink Supported bit is Ob.

The default value is Ob.

RC: Default 0b

EF: Fixed to 0 because Crosdink is not supporied
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[To]

(63) Link Control 3 Register (PCI_RC_LINC3)

Access Size : 32 bits
Offset Address - =PCI0_base=+ §1B4h
<PCl1_base>+ 61B4h
Initial Value : 0000_D000h
Bit 31 30 28 28 27 26 25 24 23 s 21 20 18 18 17 16
Initial Value o 1] o o a a a o o i
R R R R R R R R R R R R R R R
Bit 15 14 13 12 11 10 ] ] T Li] 5 4 2 2 1 u]
w
3 §
o
£3| &
[ = g -
@ o e
E E E E E ] B = = 2 = — - o -
g5 &
o u E
g=| ¢
= o
=7
Initial Value i) i] u] ] ] o 0 o 1] 1] 1] 1] i i} i u]
RW RW R R R R R R R R R R R R R R R
Bit Bit Mame Initial Valee RW Description
2to 16 - Al Reszerved
Whenever it is read, Db is read. The written value will be ignored.
15t0@ - Oh R Reserved
Whensver it is read, Db is read. The written value should always be Db.
Bto2 - AllD Reserved
Whenever it is read, Db is read. The written value will b= ignored.
1 Link Oh Rw Link Equalization Request Interrupt Enable
Equalization When Set, this bit enables the generation of an imtermupt to indicate that the Link BEqualization 8.0
Feguest GTs Request bit or the Link Egualization Request 180 GT/'s bit has been ==t.
Intermupt Enable This bit is RV for Downstream Ports and for Upstream Ports when Crosslink Supported is 1b. This
bit is not applicable and is RswdP for Upstream Ports when the Crosslink Supported bit is 0b.
The default value for this bit is0b.
RC: Default Ob
B Fixed to 0 because Crosslink is not supported
] Perform Oh RN Perform Equalization

Equalization

When this bit is 1b and a 1b is written to the Retrain Link bit with the Target Link Speead field sat
to 8.0 GT's or higher, the Downstream Port must perform Link BEqualization.

This bit is RV for Downstream Ports and for Upstream Ports when Crosdlink Supported is 1b. This
bit is not applicable and is RswdP for Upstream Ports when the Crosslink Supported bit is Ob.

The default value is Ob.

RC: Default Ob

B Fixed to 0 because Crosslink is not supported
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User’s Manual (additional document)
6.6 PCI Express 3.0 Interface (PCle)

6.6.4.2.3 AXI Bridge Register Descriptions
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[From]

(35) PCle Core Control 1 Register (PCI_EP_PCCTRLA1)

This register controls power management and LTSSM (Link Training Sequence State Machine) state transitions.

Access Size: 32 bits

<PCI0_base> + 0404h
<PCI_base> +0404h

Initial Value : 0000_0000h
Bit 3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Offset Address :

BLB_R
BAX_ UL BNT UL BNT
- - - |ORDER| - - - - - ER L1 - - - - - ER TX
ING_E S LOS
N
Initial Value 0 0 ] 0 0 1] 0 i 0 0 0 0 0 0 0 0
RW R R R RwW R R R Rw R RW RW R R RW RW RW
Bit 15 14 13 12 11 10 9 8 7 i] L] 4 3 2 1 0
MODE MODE | MODE _ee
UL BNT _RESE
_QUIE m|m T _E) A| B3P T oo
- - - SCEG MODE UTON | HASEZ e - - - - - - -
UARAN SRIS OMOU| 3_BNA RVALL
™= |~ 5 BLE
0s
Initial Value 0 0 ] ] 0 0 1] ] 0 0 0 0 0 0 0 0
RW R R R RwW RW RW RwW RwW R R R R R RW RW RW
Bit Bit Name Initial Value R'W Description
3Mto29 - AllD R Reserved
Whenever it is read, Ob is read. The written value will be ignored.
28 BLB_RE AX_O 0Oh RW Control of RO bit of Request to be sent
RDERING_EN Ob: RO bit of Reguest TLP to be sent is always Ob (default)
1b: ATLP can be sent with the RO bit of the Request TLP to be sent set to 1h.
27to25 - AllD R Reserved
Whenever it is read, Ob is read. The written value will be ignored.
24 - AllD RW Reserved
Whenever it is read, Ob is read. The write value should always be 0b.
23 - AllD R Reserved
Whenever it is read, Ob is read. The written value will be ignored.
22 UL ENTER_L1S Oh RW L1SubState transition permission setting
0b - L1 Substate transition disabled (default)
1b: L1 Substate transition permission (setting prohibited)
21t017 - AllD RW Reserved
Whenever it is read, Ob is read. The write value should always be 0b.
16 UIL_ENTER_TXL 0h RW Tyl 0s transition control
0s 0b: Do not perform ASPM LOs transition (default)
1b: Execute ASPM LOs transition when internal conditions are satisfied
15t013 - AllD R Reserved
Whenever it is read, Ob is read. The written value will be ignored.
12 MODE_QUIESC 0h RW Symbolf bit6 Quiesce Guarantee control bit of TS205
E GUARANTEE Ob: Set Ob to TS20S (default)
1b: Set 1bto TS20S
11 UI_BENTER_TXM 0h RW Setting Clock Tolerance Compensation
QDE_SRIS Only changeable during the reset period.
Ob: SRNS (default)
1b: SRIS (not supported)
10 MODE _EQ_AUT Oh RW Gen3 feature: Autonomous Equalization
CONOMOUS Basically only changeable during the reset period
0b: Do not use Autonomous Mechanism
1h: Use Autonomous Mechanisms
g MODE EQ_PH 0Oh RW Gen3 features:
ASE23_ENABLE Setting whether to execute EQ PHASEZ and BEQ PHASES in RC mode (MODE_PORT=1).

Ok Do not execute BQ PHASEX 3
1b: BExecute EQ PHASEX 3
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[To]

(35) PCle Core Control 1 Register (PCI_EP_PCCTRL1)

This register controls power management and LTSSM (Link Training Sequence State Machine) state transitions.

Access Size :

32 bits

Offset Address : <PCI0_base> + 0404h
<PCH_base> + 0404h
Initial Value : 0000_0000h
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BLB_R
ELAX UI_ENT] UlLENT
- - - ORDER - - - - - ER_L1 - - - - B ER_TX
ING_E 3 LOS
M
Initial Value 0 o] 0 1] 0 o ] 0 i} ] 0 i} ] 0
RW R R R RW R R R RW R RW RW RW RW RW RW RW
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MODE
r\gﬁ?[; MODE n:gl:;EH RESET
_ : - loecul « |E@Avf,opos| EEOS[ : _ : : : : :
ARANT THNL ENAE hiTER
MOUS VALLO
EE LE
S
Initial Value 0 0 0 0 0 0 0 i} 0 0 0 0 0 o 0
RAW R R RW RW RW RW RW R R R R RW RW RW RW
Bit Bit Name Initial Value RiwW Description
31to29 AllD R Reserved
Whenever it is read, 0b is read. The written value will be ignored.
28 BLB_RELAX O 0Oh RW Control of RO bit of Request to be sent
RDERING_EN Ob: RO bit of Request TLP to be sent is always Ob (default)
1b: A TLP can be sent with the RO bit of the Request TLP to be sent set to 1b.
2T to 25 AllD R Reserved
Whenewver it iz read, Ob is read. The written value will be ignored.
24 AllD RW Reserved
Whenever it is read, 0b is read. The write value should always be Ob.
23 AllD R Reserved
Whenever it is read, 0b is read. The written value will be ignored.
22 UI_ENTER_L1S Oh RW L1SubState transition permission setting
0b : L1 Substate transition disabled (default)
1b: L1 Substate transition permission (setting prohibited)
21to 17 AllD RW Reserved
Whenever it is read, 0b is read. The write value should always be Ob.
18 UI_ENTER_TXL Oh RW TxL0Os transition control
0s Ob: Do not perform ASPM LOs transition (default)
1b: Execute ASPM L0s transition when internal conditions are satisfied
15t0 13 AllD R Reserved
Whenever it is read, 0b is read. The written value will be ignored.
12 MODE_QUIESC 0Oh RW Symbolé bité Quiesce Guarantee control bit of TS208
E_GUARANTEE Ob: Set 0b to TS20S (default)
1b: Set 1b to T3208
11 - Oh RW Reserved
Whenever it is read, 0b is read. The write value should always be Ob.
10 MODE_EQ_AUT Oh RwW Gend feature: Autonomous Equalization
ONOMOUS Basically only changeable during the reset period
Ob: Do not use Autonomous Mechanism
1b: Use Autonomous Mechanisms
9 MODE_EQ_PHA Ch RW Gen3 features:

SE23_EMNABLE

Setting whether to execute EQ PHASEZ and EQ PHASES in RC mode (MODE_PORT=1).
Ob: Do not execute EQ PHASEZ/3
1b: Execute EQ PHASE2/3
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User’s Manual
6.6 PCI Express 3.0 Interface (PCle)
6.6.4.2.4 PCI Express Configuration Register Descriptions (Type0)

[From]

(68) Link Control 3 Register (Function #0) (PCI_EP_LINC3_F0)

Access Size : 32 bits

<PCl0_base> + 61B4h
=PCH_base= + 61B4h

Initial Value : 000D_D000h
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Offset Address:

Initial Value 0 0 0 0 0 0 0 0 0 1] 1] 0 0 0 0 0
RW R R R R R R R R R R R R R
Bit 15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0

Enable Lower SKP OS Generation Vector[6:0] = = = e = = = = s

Initial Value 0 0 0 0 0 0 0 o 0 0 ] 0 0 0 0 0
RW RW RW RW RW RwW RW RwW R R R R R R R R R
Bit Bit Name Initial Value R'W Descnption
3to 16 - AllD R Reserved
Whenever it isread, 0b is read. The written value will be ignored.
15t09 Enable Lower  Oh RwW When the Link isin LO and the bit in this field comesponding to the current Link speed is Sat, SKP
SKP 05 Orderad Sets are scheduled at the rate defined for SRNS, overriding the rate required based on
Generation the clock tolerance architecture.
Vector[6:0] Bit definitions within this field are:
Bit[0]: 25 GTis
Bit[1]: 50 GTis
Bit[2]: 80 GTis
Bit[3]: 16.0 GT/s (prohibited)
Bit[6:4]: RewdP

Bits in this field are RW if the corresponding bit in the Lower SKP OS Generation Supported
Speeds Vector is Set, otherwise they are permitied to be hardwired to 0.

Behavior is undefined if a bit is Set in this field and the corresponding bit in the Lower SKP 0OS
Generation Supported Speeds Vector is not Set.

The default value of this field is 000 0000b.

8100 - AlD R Reserved
Whenever it isread, 0b is read. The written value will be ignored.
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[To]
(68) Link Control 3 Register (Function #0) (PCI_EP_LINC3_F0)

Access Size: 32 bits
Offsat Addrass : <PCI0_base> + G1B4h
<PCIH1_base> + 61B4h
Initial Value : 0000_0000n

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 AT 16
Initial Value 0 o o 0 i) o 0 ] o 0 i) o 0 1] o 0
RW R R R R R R R R R R R R R R R
Bit 15 14 13 12 11 10 9 8 7 [ B 4 3 2 1 0
Initial Value 0 o 1] 0 1] ] 0 ] 1] 0 1] ] 0 0 ] 0
R/W RW RW RW RW RW RW RW R R R R R R R
Bit Bit Name Initial Value RW Description
31to 16 - AllD R Reserved
Whenever it is read, Ob is read. The written value will be ignored.
15t09 - Oh RW Reserved
Whenever it is read, Ob is read. The written value should always be Ob.
8to0 - AllD R Reserved

Whenever it is read, Ob is read. The written value will be ignored.
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[Title]
PCle Auto equalization Issue.

[Phenomenon]

Auto equalization does not function correctly due to a specification mismatch
between Link/PHY (which may result in degraded communication quality and
reduced performance).

[User’s manual Update]
Add initial settings to increase reception sensitivity as a countermeasure for the

Auto equalization issue.
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[From]

6.6.6.1.1 Changing the Initial Values of the Registers

Of the internal registers, the initial values of the configuration registers can be changed via the AXT slave interface.

1) AXI Bridge Registers

De-asserting ARESETn following supply of CLK allows access to these registers. In the case of resetting of the PCle
core, write to the registers while the reset signal is being asserted.

2) PCIe Configuration Register

De-asserting ARESETn following supply of CLK allows access to these registers. Of the reset signals of the PCIe
core, those related to the configuration register must be de-asserted.

(1) Setting the Initial Values of the Registers

The initial values of the registers listed below are 0. Set appropriate values in the registers before the start of link up.
— Device ID
— Vendor ID
— Class Code (base class/sub-class/programming interface)

— Revision ID

Subsystem ID

— Subsystem Vendor ID

[To]
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6.6.6.1.1 Changing the Initial Values of the Registers

Of the mnternal registers. the 1mmitial values of the configuration registers can be changed via the AXI slave mterface.

1) AXTI Bridge Registers
De-asserting ARESETn following supply of CLK allows access to these registers. In the case of resetting of the PCle

core, write to the registers while the reset signal 1s being asserted.

2) PCle Configuration Register

De-asserting ARESETn following supply of CLK allows access to these registers. Of the reset signals of the PCle
core, those related to the configuration register must be de-asserted.

3) Physical Layer Control/Monitor Registers

De-asserting ARESETn following supply of CLK allows access to these registers. In the case of resetting of the PCle
core, write to the registers while the reset signal 1s being asserted. It 15 necessary to set the Permission Registers

(=PCIn_base=*! + 0300h) bit[1] to 1b beforehand to allow access to the PIPE_PHY Register.

Note 1. <PCin_base=n =0 when 4-lane x 1, n =0, 1 when 2-lane x 2

(1) Setting the Initial Values of the Registers

The 1initial values of the registers listed below are 0. Set appropriate values i the registers before the start of link up.
- Device ID: Vendor and Device ID Register (<PCIn_base=*! + 6000h)
- Vendor ID: Vendor and Device ID Register (<PCIn_base=>*! + 6000h)

— Class Code (base class/sub-class/programming interface):
Revision ID and Class Code Register (<PCIn_base™*! + 6008h)

- Revision ID: Revision ID and Class Code Register (<PCIn_base=*' + 6008h)
- Subsystem ID: Subsystem ID (Function #n) (<PCIn_base=*! + 602Ch)
- Subsystem Vendor ID: Subsystem ID (Function #n) (<PCIn_base>*! + 602Ch)

Note 1. <PCin_base>:n =0when 4-lane x 1, n =0, 1 when 2-lane = 2

(2) Setting the Initial Values of the Registers
Male the following settings.

(1) Set the Upstream Port 8.0 GT/s Transmitter Preset and Downstream Port 8.0 GT/s Transmitter Preset in the Lane
Equalization Control Register Lane #n as follows:

— 4-lane % 1: <PCI0_base™ + 61BCh to 0808_0808h (n = 0)
<PCI0_base> + 61C0h to 0808_0808h (n = 1)

— 2-lane % 2 <PCI0_base> + 61BCh to 0808_0808h (n = 0)
<PCI1_base> + 61BCh to 0808_0808h (a = 0)

(2) Set XCFGD Setting Resister
— 4-lane = 1: <PCI0_base> + 20D0h to 776E_EEEQOh
=PCI0_base= + 20E0h to 0000_0017h
— 2-lane = 2: <PCI0_base> + 20D0h to 776E_EEEQOh
<PCI0_base> + 20E0h to 0000_0017h
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User’s Manual

6.6 PCI Express 3.0 Interface (PCle)
6.6.6.5 PCle Initialization Procedure

Table 6.6-129 Initialization Procedure (RC)

[From]

Table 6.6-129 Initialization Procedure (RC) (1/2)

Step 1 Set the Root Complex mode by the PCI Device Type setting register.
SYS: Write 0000_0001h to the SYS_PCIE_MODE_CHO register (1024h) (Root Complex mode)
SYS: Write 0000_0001h to the SYS_PCIE_MODE_CH1 register (1054h) (Root Complex mode)

Step 2 Set to the reset state.
CPG: Write 0004_0000h to the CPG_RST11 register (92Ch)
(PCIE_O_ARESETN (TYPE-A))

Step 3 Clock OFF setting

CPG: Write 0030_0000h to the CPG_CLKON_12 register (630h)
(PCIE_O0_ACLK, PCIE_D_CLK_PMU)

Step 4 Set Lane mode (4 lanes or 2 lanes)

4 lanes: SYS: Set bits [9:8] to 01b in the PCle Mode register (1060h)
2 lanes: SYS: Set bits [9:8] to 11b in the PCle Mode register (1060h)

Step 5 Release the reset.
CPG: Write 0004_0004h to the CPG_RST11 register (92Ch)
(PCIE_O_ARESETN (TYPE-A))

Step B Set the clock output to "On”.

CPG: Write 0030_0000h to the CPG_CLKON_12 register (630h)

(PCIE_O0_ACLK, PCIE_D_CLK_PMU)

Step 7 Set to the PCle reset state.

PCI: Set bits [6:0] = 000_0000b in the PCI_RC_RESET register (310h)

(RST_OUT_B, RST_PS_B, RST_LOAD_B, RST_CFG_B, RST_RSM_B, RST_GP_B, RST_B)
Step 8 Release the PCle reset.

PCI: Set bit4 = 1b and bit3 = 1b in the PCI_RC_RESET register (0310h)

(RST_LOAD_B, RST_CFG_B)

Step 9*' Setting of HWINT related reqgisters

PCI: Set bit2 = 1b in the PCI_RC_PERM register (0300h) (CFG_HWINIT_EN) (access enable setting)
PCI: Write 3¢ ooxh to the PCI_RC_VID register (6000h) (Device 1D, Vendor ID)

PCI: Set bit2 = Ob in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN)

PCI: Write FFFF_FFDFh to the PCI_RC_RID_CC register (6008h) (Revision ID, Class Code)
PCI: Set bit2 = Ob in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN)

PCI: Write FFFF_FFFFh to the PCI_RC_BARMSKOOL register (60A0h)

PCI: Set bit2 = Ob in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN)

PCI: Write FFFFF_FFFFh to the PCI_RC_BARMSKOO0U register (60A4h)

PCI: Set bit2 = Ob in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_RC_BSIZEDO_01 register (60C8h)

PCI: Set bit2 = Ob in the PCI_RC_PERM register (0300h) (CFG_HWINIT_EN) (access disable setting)

Step 10 SYS setting (ALLOW_ENTER_L1)
SYS: Setbitd = 1b in the SYS_PCIE_MISC_CHO register (1020h)
SYS: Setbitd = 1b in the SYS_PCIE_MISC_CH1 register (1050h)
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Table 6.6-129 Initialization Procedure (RC) (2/2)

Step 11%2 Interrupt settings

PCI: Write 0000_1200h fo the PCI_RC_PEISO register (0204h)

PCI: Set bit30 = 1b, bit29 = 1b, bit12 = 1b, and bit9 = 1b in the PCI_RC_PEIED register (0200h)

(Ul_LINK_WIDTH_CHANGE_DONE EN, Ul_LINK_SPEED_CHANGE_DONE EN,
RX_DLLP_PM_ENTER_L23 EN, DL_UpDown EN)

PCI: Write 0003_0303h fo the PCI_RC_PEIS1 register (020ch)

PCI: Set bit17 = 1b, bit16 = 1b, bit9 = 1b, bit8 = 1b, bit1 = 1b, and bit0 = 1b in the PCI_RC_PEIE1 register (0208h)

(TXB_PARITY_ERR EN, ERR_RPC_REPLAYFIFO_PERR EN,
ERR_REPLAY_HIGHER_CORRECTABLE_ERROCR EN,
ERR_REPLAY_LOWER_CORRECTABLE_ERROR EN,
ERR_REPLAY_HIGHER_UNCORRECTABLE_ERROR EN,
ERR_REPLAY_LOWER_UNCORRECTABLE_ERROR EN)

PCI: Write 0000_OFOFh to the PCI_RC_AMEIS register (0214h)

PCI: Set bits [11:8] = 1111b and bits [3:0] = 1111b in the PCI_RC_AMEIE register (0210h)

(Write MSTERR INT EN [3:0], Read MSTERR INT EN [3:0])

PCI: Write 0000_OF03h to the PCI_RC_ASEIS1 register (0224h)

PCI: Set bits [11:8] = 1111b, bit1 = 1b, and bitD = 1b in the PCI_RC_ASEIE1 register (0220h)

(Write SLVERR INT EN [3:0], Read SLVERR INT EN [1:0])

PCI: Write 010F_0000h to the PCI_RC_MSGRCVIS register (0124h)

PCI: Write 0105_0000h to the PCI_RC_MSGRCVIE register (0120h)

Step 12 Release the reset.
PCI: Set bit5 = 1b, bit1 = 1b, and bit0 = 1b in the PCI_RC_RESET register (0310h)
(RST_PS_B, RST_GP_B, RST_B)

Step 13 Wait for 500 ps or more

Step 14 Release the reset.
PCI: Set bité = 1b and bit2 = 1b in the PCI_RC_RESET register (0310h)
(RST_OUT_B, RST_RSM_B)

MNote 1.  Change the setting values according to the operating conditions.
MNote 2. Set the corresponding interrupt handler prior to using this function.
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[To]

Table 6.6-129 Initialization Procedure (RC) (1/2)

Step 1 Set the Root Complex mode by the PCI Device Type setting register.
SYS: Wnte 0000_0001h to the SYS_PCIE_MODE_CHO register (1024h) (Root Complex mode)
SYS: Wnte 0000_0001h to the SY'S_PCIE_MODE_CH1 register (1054h) (Root Complex mode)

Step 2 Set to the reset state.
CPG: Write 0004_0000h to the CPG_RST11 register (32Ch)
(PCIE_0_ARESETN (TYPE-A))

Step 3 Clock OFF setting

CPG: Write 0030_0000h to the CPG_CLKON_12 register (630h)
(PCIE_0_ACLK, PCIE_0_CLK_PMU)

Step 4 Set Lane mode (4 lanes or 2 lanes)

4 lanes: SYS: Set bits [9:8] to 01b in the PCle Mode register (1060h)
2 lanes: SYS: Set bits [9:8] to 11b in the PCle Mode register (1060h)

Step 5 Release the reset.
CPG: Write 0004_0004h to the CPG_RST11 register (32Ch)
(PCIE_0_ARESETN (TYPE-A))

Step 6 Set the clock output to *On”™.

CPG: Write 0030_0000h to the CPG_CLKON_12 register (630h)

(PCIE_D_ACLK, PCIE_0_CLK_PMU)

Step 7 Set to the PCle reset state.

PCI: Set bits [6:0] = 000_0000b in the PCI_RC_RESET register (310h)

(RST_OUT_B, RST_PS_B, RST_LOAD B, RST_CFG_B, RST_RSM_B, RST_GP_B, RST_B)
Step 8 Release the PCle reset.

PCI: Set bitd = 1b and bit3 = 1b in the PCI_RC_RESET register (0310h)

(RST_LOAD_B, RST_CFG_B)

Step 9*' Setting of HWINT and PIPE_PHY related registers

PCI: Set bit2 = 1b in the PCI_RC_PERM reqgister (300h) (CFG_HWINIT_EN) (access enable setfing)

PCI: Set bit1 = 1b in the PCI_RC_PERM register (300h) (PIPE PHY Register Enable) (access enable setting)
PCI: Write xooax_xexxh to the PCI_RC_VID register (6000h) (Device ID, Vendor ID)

PCI: Write FFFF_FFDFh to the PCI_RC_RID_CC register (6008h) (Revision ID, Class Code)

PCI: Write FFFF_FFFFh to the PCI_RC_BARMSKOOL register (60A0h)

PCI: Write FFFFF_FFFFh to the PCI_RC_BARMSKO0U register (60A4h)

PCI: Write 0000_0000h to the PC1_RC_BSIZE00_01 register (60C8h)

PCI: Write 0808_0808h to the PCI_RC_LEQCTLAO register (61BCh)**

PCI: Write 0808_0808h to the PCI_RC_LEQCTL1 register (61C0h)*

PCI: Write 776E_EEEOh to the PCI_PHY_XCFGD register (20D0h)**

PCI: Write 0000_0017h to the PCI_PHY_XCFGD register (20E0h)**

PCI: Set bit2 = Ob in the PCI_RC_PERM register (300h) (CFG_HWINIT_EN) (access disable setting)

PCI: Set bit1 = 0b in the PCI_RC_PERM register (300h) (PIPE PHY Register Enable) (access disable setting)

Step 10 SYS setting (ALLOW_ENTER_L1)
SYS: Set bitd = 1b in the SYS_PCIE_MISC_CHO register (1020h)
SYS: Set bitd = 1b in the SYS_PCIE_MISC_CH1 register (1050h)
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Table 6.6-129 Initialization Procedure (RC) (2/2)

Step 11*2 Interrupt settings

PCI: Write 0000_1200h to the PCI_RC_PEISO register (0204h)

PCI: Set bit30 = 1b, bit29 = 1b, bit12 = 1b, and bit3 = 1b in the PCI_RC_PEIEQ register (0200h)

(Ul LINK_WIDTH_CHANGE_DONE EN, Ul_LINK_SPEED CHANGE_DONE EN,
RX_DLLP_PM_ENTER_L23 EN, DL_UpDown EN)

PCI: Write 0003_0303h to the PCI_RC_PEIS1 register {020ch)

PCI: Set bit17 = 1b, bit16 = 1b, bit9 = 1b, bit8 = 1b, bit1 = 1b, and bitd = 1b in the PCI_RC_PEIE1 register (0208h)

(TXB_PARITY_ERR EN, ERR_RPC_REPLAYFIFO_PERR EN,
ERR_REPLAY_HIGHER_CORRECTABLE_ERRCR EN,
ERR_REPLAY_LOWER_CORRECTABLE_ERRCR EN,
ERR_REPLAY HIGHER_UNCORRECTABLE_ERROREN,
ERR_REPLAY L OWER_UNCORRECTABLE ERROR EN)

PCI: Write 0000_0FOFh to the PCI_RC_AMEIS register (0214h)

PCI: Set bits [11:8] = 1111b and bits [3:0] = 1111b in the PCI_RC_AMEIE register (0210h)

(Write MSTERR INT EN [3:0], Read MSTERR INT EN [3:0])

PCI: Write 0000_0F03h to the PCI_RC_ASEIS1 register (0224h)

PCI: Set bits [11:8] = 1111b, bit1 = 1b, and bitD = 1bin the PCI_RC_ASEIE1 register (0220h)

(Write SLVERR INT EN [3:0], Read SLVERR INT EN [1-0])

PCI: Write 010F_0000h to the PCI_RC_MSGRCVIS register (0124h)

PCI: Write 0105_0000h to the PCI_RC_MSGRCVIE register (0120h)

Step 12 Release the reset.
PCI: Set bit5 = 1b, bit1 = 1b, and bitd = 1b in the PCI_RC_RESET register (0310h)
(RST_PS_B, RST_GP_B, RST_B)

Step 13 Wait for 500 ps or more

Step 14 Release the reset.
PCI: Set bité = 1b and bit2 = 1b in the PCI_RC_RESET register (0310h)
(RST_OUT_B, RST_RSM_B)

Note 1. Change the setting values according to the operating conditions.
Note 2. Set the comesponding interrupt handler prior to using this function.
Note 3. For details, refer to 6.6.6.1.1 Changing the Initial Values of the Registers.
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User’s Manual

6.6 PCI Express 3.0 Interface (PCle)
6.6.6.5 PCle Initialization Procedure

Table 6.6-130 Initialization Procedure (EP)

[From]

Table 6.6-130 |Initialization Procedure (EP) (1/4)

Step 1 Set the End Point mode by the PCI Device Type setting register.

SYS: Write 0000_0000h to the SYS_PCIE_MODE_CHO register (1024h) (End Point mode)

SYS: Write 0000_0000h to the SYS_PCIE_MODE_CH?1 register (1054h) (End Point mode)
Step 2 Set to the reset state.

CPG: Write 0004_0000h to the CPG_RST11 register (92Ch)

(PCIE_0_ARESETN (TYPE-A))
Step 3 Clock OFF setting

CPG: Write 0030_0000h to the CPG_CLKON_12 register (630h)

(PCIE_O_ACLK, PCIE_D_CLK_PMU)
Step 4 Set Lane mode (4 lanes or 2 lanes)

4 lanes: SYS: Set bits [9:8] to 01b in the PCle Mode register (1060h)
2 lanes: SYS: Set bits [9:8] to 11b in the PCle Mode register (1060h)

Step 5 Release the reset.

CPG: Write 0004_0004h to the CPG_RST11 register (92Ch)

(PCIE_O_ARESETN (TYPE-A))
Step 6 Set the clock output to “On”.

CPG: Write 0030_0000h to the CPG_CLKON_12 register (630h)

(PCIE_D_ACLK, PCIE_D_CLK_PMU)
Step 7 Set to the PCle reset state.

PCI: Set bits [6:0] = 000_0000b in the PCI_EP_RESET register (310h)

(RST_OUT_B, RST_PS_B, RST_LOAD_B, RST_CFG_B, RST_RSM_B, RST_GP_B, RST_B)
Step 8 Release the PCle reset.

PCI: Set bit4 = 1b and bit3 = 1b in the PCI_EP_RESET reqgister (0310h)

(RST_LOAD_B, RST_CFG_B)
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Table 6.6-130 Initialization Procedure (EP) (2/4)

Step 9

Setting of HWINT related registers (Function #0)

PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:
PCI:

Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN) (access enable setting)
Write xo00x_000ch to the PCI_EP_VID_FO0 register (6000h) (Device ID, Vendor 1D)

Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

Write FFFF_FFFFh to the PCI_EP_RID_CC_FO0 register (6008h) (Revision ID, Class Code)

Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

Write FFDF_FFFFh to the PCI_EP_SSID_F0 register (602Ch) (Subsystem ID, Subsystem Vendor ID)

Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write 1FFF_FFFFh to the PCI_EP_BARMSKOOL_FO register (60AOh)
Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write D000_0000h fo the PCI_EP_BARMSKO00U_FO register (§0A4h)
Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write D000_0000N to the PCI_EP_BSIZEDO_01_FO register (60C8h)

Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write 0000_0000h to the PCl_EP_BARMSKO1L_FO0 register (60Ash)
Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write D000_0000h to the PCI_EP_BARMSKO01U_FO register (0ACh)
Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write 0000_1FFFh to the PCI_EP_BARMSKO02L_FO0 register (60B0h)
Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write D000_0000h fo the PCI_EP_BARMSKO02U_FO0 register (60B4h)
Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write 0000_0000N to the PCI_EP_BSIZE02_03_FO register (50CCh)
Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write 0000_0000N to the PCI_EP_BSIZED4_05_F0 register (60D0h)

Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)
Write 0000_0000h fo the PCI_EC_BSIZEO6_FO register (50D4h)

Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN) (access disable setting)
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Table 6.6-130 Initialization Procedure (EP) (3/4)

Step 10*! Setting of HWINT related registers (Function #1)

PCI: Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN) (access enable setting)
PCI: Write xxxx_xxxh to the PCI_EP_VID_F1 register (7000h) (Device ID, Vendor ID)

PCI: Set bit2 = 0b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG _HWINIT_EN)

PCI: Write FFFF_FFFFh to the PCI_EP_RID_CC_F1 register (7008h) (Revision ID, Class Code)
PCI: Set bit2 = Ob in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Write FDDF_FFFFh to the PCI_EP_SSID_F1 register (702Ch) (Subsystem 1D, Subsystem Vendor D)
PCI: Set bit2 = 0b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

PCI: Write 1FFF_FFFFh to the PCI_EP_BARMSKOOL_F1 register (7OADh)

PCI: Set bit2 = Ob in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PC1_EP_PERM register (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_EP_BARMSKOOU_F1 register (70A4h)

PCI: Set bit2 = Ob in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_EP_BSIZEDD_01_F1 register (70C8h)

PCI: Set bit2 = 0b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_EP_BARMSKO1L_F1 register (70A8h)

PCI: Set bit2 = Ob in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_EP_BARMSKO1U_F1 register (7OACh)

PCI: Set bit2 = 0b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_1FFFh to the PCI_EP_BARMSKO2L_F1 register (70BOh)

PCI: Set bit2 = Ob in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_EP_BARMSKO02U_F1 register (70B4h)

PCI: Set bit2 = 0b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_EP_BSIZED2_03_F1 register (7OCCh)

PCI: Set bit2 = Ob in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_EP_BSIZED4_05_F1 register (70DOh)

PCI: Set bit2 = 0b in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN)

PCI: Set bit2 = 1b in the PCI_EP_PERM reqgister (0300h) (CFG_HWINIT_EN)

PCI: Write 0000_0000h to the PCI_EP_BSIZEDE_F1 register (70D4h)

PCI: Set bit2 = Ob in the PCI_EP_PERM register (0300h) (CFG_HWINIT_EN) (access disable setting)

Step 11 SYS setting (ALLOW_ENTER_L1)
SYS: Set bitd = 1b in the SYS_PCIE_MISC_CHO register (1020h)
SYS: Set bitd = 1b in the SYS_PCIE_MISC_CH1 register (1050h)
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Table 6 6-130 Initialization Procedure (EP) (4/4)

Step 14*2 Interrupt settings

PCI: Write 0000_1200h to the PCI_EP_PEIS0 register (0204h)

PCI: Set bit30 = 1b, bit29 = 1b, bit12 = 1b, and bit9 = 1b in the PCI_EP_PEIEOQ register (0200h)

(UI_LINK_WIDTH_CHANGE_DONE EN, Ul_LINK_SPEED_CHANGE_DONE EN,
RX_DLLP_PM_ENTER_L23 EN, DL_UpDown EN})

PCI: Write 0003_0303h to the PCI_EP_PEIS1 register (020Ch)

PCI: Set bit17 = 1b, bit16 = 1b, bit9 = 1b, bit8 = 1b, bit1 = 1b, and bit0 = 1b in the PCI_EP_PEIE1 register (0208h)

(TXB_PARITY_ERR EN, ERR_RPC_REPLAYFIFO_PERR EN,
ERR_REPLAY_HIGHER_CORRECTABLE_ERROR EN,
ERR_REPLAY_LOWER_CORRECTABLE_ERROR EN,
ERR_REPLAY_HIGHER_UNCORRECTABLE_ERROR EN,
ERR_REPLAY_LOWER_UNCORRECTABLE_ERROR EN})

PCI: Write 0000_OFOFh to the PCI_EP_AMEIS register (0214h)

PCI: Set bits [11:8] = 1111b and bits [3:0] = 1111b in the PCI_EP_AMEIE register (0210h)

(Write MSTERR INT EN [3:0], Read MSTERR INT EN [3:0])

PCI: Write 0000_0F03h to the PCI_EP_ASEIS1 register (0224h)

PCI: Set bits [11:8] = 1111b, bit1 = 1b, and bit0 = 1b in the PCI_EP_ASEIE1 register (0220n)

(Write SLVERR INT EN [3:0], Read SLVERR INT EN [1:0])

PCI: Write 010F_0000h to the PCI_EP_MSGRCVIS register (0124h)

PCI: Write 010A_0000h to the PCI_EP_MSGRCVIE register (0120h)

Step 15 Release the reset.
PCI: Set bit5 = 1b, bit1 = 1b, and bitd = 1b in the PCI_EP_RESET register (0310h)
(RST_PS_B, RST_GP_B, RST_B)

Step 16 Wait for 500 ps or more

Step 1F Release the reset.
PCI: Set bit6 = 1b and bit2 = 1b in the PCI_EP_RESET register (0310h)
(RST_OUT B, RST_RSM_B})

Note 1. Change the setting values according to the operating conditions.

Note 2. Set the corresponding interrupt handler prior to using this function.
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[To]

Table 6.6-130 Initialization Procedure (EP) (1/2)

Step 1 Set the End Point mode by the PCI Device Type setting register.
SYS: Write 0000_0000h to the SYS_PCIE_MODE_CHO register (1024h) (End Point mode)
SYS: Write 0000_0000h to the SYS_PCIE_MODE_CH1 register (1054h) (End Paint mode)

Step 2 Set to the reset state.

CPG: Write 0004_0000h to the CPG_RST11 register (92Ch)
(PCIE_0_ARESETN (TYPE-A))

Step 3 Clock OFF setting

CPG: Write 0030_0000h to the CPG_CLKON_12 register (630h)
(PCIE_0_ACLK, PCIE_O_CLK_PMU)

Step 4 Set Lane mode (4 lanes or 2 lanes)

4 lanes: SYS: Set bits [9:8] to 01b in the PCle Mode register (1060h)
2 lanes: SYS: Set bits [9:8] to 11b in the PCle Mode register (1060h)

Step 5 Release the reset.

CPG: Write 0004_0004h to the CPG_RST11 register (92Ch)
(PCIE_0_ARESETN (TYPE-A))

Step 6 Set the clock output to “On’™.

CPG: Write 0030_0000h to the CPG_CLKON_12 register (630h)
(PCIE_0_ACLK, PCIE_D_CLK_PMU)

Step 7 Set to the PCle reset state.

PCI: Set bits [6:0] = 000_0000b in the PCI_EP_RESET register (310h)
(RST_OUT_B, RST_PS_B, RST_LOAD B, RST_CFG_B, RST_RSM_B, RST_GP_B, RST_B)
Step 8 Release the PCle reset.

PCI: Set bitd = 1b and bit3 = 1b in the PCI_EP_RESET register (0310h)
(RST_LOAD_B, RST_CFG_B)

Step 9 Setting of HWINT and PIPE_PHY related registers (Function #0)

PCI: Set bit2 = 1b in the PCI_EP_PERM register (300h) (CFG_HWINIT_EN) (access enable sefting)

PCI: Set bit1 = 1b in the PCI_EP_PERM register (300h) (PIPE PHY Register Enable) (access enable setting)
PCI: Write xoox_ooch to the PCI_EP_VID_FO register (6000h) (Device ID, Vendor ID)

PCI: Write FFFF_FFFFh to the PCI_EP_RID_CC_F0 register (6008h) (Revision ID, Class Code)

PCI: Write FFDF_FFFFh to the PCI_EP_SSID_FQ register (602Ch) (Subsystem ID, Subsystem Vendor 1D)
PCI: Write 1FFF_FFFFh to the PCI_EP_BARMSKOOL_FO0 register (60A0h)

PCI: Write 0000_0000h to the PC1_EP_BARMSKO0U_FO register (60A4h)

PCI: Write 0000_0000h to the PCI_EP_BSIZEQ0_01_F0 register (60C8h)

PCI: Write 0000_0000h to the PCI_EP_BARMSKO1L_F0 register (60A8h)

PCI: Write 0000_0000h to the PCI_EP_BARMSKO01U_FO register (60ACh)

PCI: Write 0000_1FFFh to the PCI_EP_BARMSKO02L_FO0 register (60B0h)

PCI: Write 0000_0000h to the PCI_EP_BARMSK02U_FO0 register (60B4h)

PCI: Write 0000_0000h to the PCI_EP_BSIZED2_03_F0 register (60CCh)

PCI: Write 0000_0000h to the PCI_EP_BSIZE04_05_F0 register (60D0h})

PCI: Write 0000_0000h to the PCI_EP_BSIZE06_F0 register (60D4h)

PCI: Write 0808_0808h to the PCI_EP_LEQCTLO_FO register (61BCh)*

PCI: Write 0808_0808h to the PCI_EP_LEQCTL1_F0 register (61C0Oh}**

PCI: Write 776E_EEEDh to the PCI_PHY_XCFGD register (20D0h)*?

PCI: Write 0000_0017h to the PCI_PHY_XCFGD register (20E0h)**

PCI: Set bit2 = 0b in the PCI_EP_PERM register (300h) (CFG_HWINIT_EN) (access disable setting)

PCI: Set bit1 = Ob in the PCI_EP_PERM register (300h) (PIPE PHY Register Enable) (access disable setting)
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Table 6.6-130 Initialization Procedure (EP) (2/2)

Step 10+ Setting of HWINT related registers (Function #1)

PCI: Set bit2 = 1b in the PCI_EP_PERM register (300h) (CFG_HWINIT_EN) (access enable setting)
PCI: Write x0mx_oooth to the PCI_EP_VID_F1 register (7000h) (Device 1D, Vendor 1D)

PCIl: Write FFFF_FFFFh to the PCI_EP_RID_CC_F1 register (7008h) (Revision ID, Class Code)
PCI: Write FDDF_FFFFh to the PCI_EP_SSID_F1 register (702Ch) (Subsystem ID, Subsystem Yendor IDY)
PCI: Write 1FFF_FFFFh to the PCI_EP_BARMSKOOL_F1 register (TOAOh)

PCI: Write 0000_0000h to the PCI_EP_BARMSKOOU_F1 register (T0A4h)

PCI: Write 0000_D000h to the PCI_EP_BSIZE0D_01_F1 register (7T0C8h)

PCI: Write 0000_0000h to the PCI_EP_BARMSKO1L_F1 register (70ASh)

PCI: Write 0000_0000h to the PCI_EP_BARMSKO1U_F1 register (7TOACh)

PCI: Write 0000_1FFFh to the PCI_EP_BARMSKOZ2L_F1 register (TOBOh)

PCI: Write 0000_D000h to the PCI_EP_BARMSKO2U_F1 register (7T0B4h)

PCI: Write 0000_0000h to the PCI_EP_BSIZED2_03_F1 register (7TOCCh)

PCI: Write 0000_D000h to the PCI_EP_BSIZEQ4_05_F1 register (70DOh)

PCI: Write 0000_D000h to the PCI_EP_BSIZEDE_F1 register (70D4h)

PCI: Set bit2 = Ob in the PCI_EP_PERM register (300h) (CFG_HWINIT_EN) (access disable setting)

Step 11 SYS sefting (ALLOW_ENTER_L1)
SYS: Set bitd = 1bin the SYS_PCIE_MISC_CHO register (1020h)
SYS: Set bitd = 1b in the SYS_PCIE_MISC_CH1 register (1050h)

Step 12*2 Interrupt settings
PCI: Write 0000_1200h to the PCI_EP_PEISO register (0204h)
PCI: Set bit30 = 1b, bit29 = 1b, bit12 = 1b, and bit9 = 1b in the PCI_EP_PEIED register (0200h)
(UI_LINK_WIDTH_CHANGE_DONE EN, Ul_LINK_SPEED_CHANGE_DONE EN,
RX_DLLP_PM_ENTER_L23 EN, DL_UpDown EN)
PCI: Write 0003_0303h to the PCI_EP_PEIS1 register (020Ch)
PCI: Set bit17 = 1b, bit16 = 1b, bit9 = 1b, bitd = 1b, bit1 = 1b, and bit0 = 1b in the PCI_EP_PEIE1 register (0208h)
(TXB_PARITY_ERR EN, ERR_RPC_REPLAYFIFO_PERREN,
ERR_REPLAY_ HIGHER_CORRECTABLE_ERROR EN,
ERR_REPLAY LOWER_CORRECTABLE ERROR EN,
ERR_REPLAY HIGHER_UNCORRECTABLE_ERROR EN,
ERR_REPLAY LOWER_UNCORRECTABLE_ERROR EN)
PCI: Write 0000_OFOFh to the PCI_EP_AMEIS register (0214h)
PCI: Set bits [11:8] = 1111b and bits [3:0] = 1111b in the PCl_EP_AMEIE register (0210h)
(Write MSTERR INT EN [3:0], Read MSTERR INT EN [3:0])
PCI: Write 0000_OF03h to the PCI_EP_ASEIS1 register (0224h)
PCI: Set bits [11:8] = 1111b, bit1 = 1b, and bitd = 1b in the PCI_EP_ASEIE1 register (0220h)
{Write SLVERR INT EN [3:0], Read SLVERR INT EN [1-0])
PCI: Write 010F_0000h to the PCI_EP_MSGRCVIS register (0124h)
PCI: Write 010A_0000h to the PCI_EP_MSGRCVIE register (0120h)

Step 13 Release the reset.

PCI: Set bits = 1b, bit1 = 1b, and bit0 = 1b in the PCI_EP_RESET register (0310h)
(RST_PS B, RST_GP_B, RST_B)
Step 14 Wait for 500 ps or more

Step 15 Release the reset.
PCI: Set bité = 1b and bit2 = 1b in the PCI_EP_RESET register (0310h)
(RST_OUT_B, RST_RSM_B)

Mote 1. Change the sefting values according to the operating conditions.
MNote 2. Set the comesponding interrupt handler prior to using this function.
Mote 3. For details, refer to 6.6.6.1.1 Changing the Initial Values of the Registers.
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[Title]
RSPI Multi-Master mode and Open-drain output mode specification limitations.

[Phenomenon]
In Multi-Master mode and Open-drain output mode, RSPl SSL1-3 pins do not
enter the Open-drain state.

[User’'s manual Update]
Remove the specifications for Multi-Master mode and Open-drain output mode.
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User’s Manual

7.5 Serial Peripheral Interface (RSPI)
7.5.1.1 Features

Table 7.5-1 SPI Specifications (1/3)

[From]

Table 751 SPI Specifications (1/3)

Item Description
Number of channels 3 channels
Transfer functions ® SPI serial communication (4-wire) and clock synchronous (3-wire) senal communication are

possible by using the MOSI (Master Out Slave In), MISO (Master In Slave Out), SSL (Slave
Select), and RSPCK (SPI Clock) signals.

® Transmit-only operation is available

* Receive-only operation is available

* Serial communication is possible in master mode and slave mode
* RSPCK polarity switching

® RSPCK phase switching

® MSB first or LSB first selectable.

#® Transfer bit length selectable from 4 to 32 bits

L]

L]

Data format

32 bit x 16 stage FIFO transmit and receive buffers

Up to four frames transferable in one round of transmission or reception (each frame
consisting of up to 32 bits)

Byte swap operating function
® Transmit/receive data inversion

Bit rate ® |n master mode, the on-chip baud rate generator divides the RSPI_n_TCLK to generate
RSPCK. A division ratio of 2 to 4096 is settable.

* In slave mode, an external input clock is used as a serial clock. The maximum freguency =
RSPI_n_TCLK/2 (High width: 1 RSPI_n_TCLK cycle, low width: 1 RSPI_n_TCLK cycle)

Buffer configuration * Transmit buffer and receive buffer are configured independently.
Error detection

Mode fault error detection
Underrun error detection
Overrun error detection
Parity error detection
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Table 7 .51 SPI Specifications (2/3)

Item

Description

SSL control function

[Motorola SPl mode]
® Four SSL pins (SSLn0 to SSLn3) each channel
* |n single master mode, SSLn0 to SSLn3 pins are output.

® |n multi-master mode, SSLn0 pin for input, and SSLn1 to SSLn3 pins either for output or
unused

® |n slave mode, SSLnO pin for input, and SSLn1 to SSLn3 pins unused

 Controllable delay from SSL output assertion to RSPCK operation (RSPCK delay)
Range: 1 to 8 RSPCK cycles (set in RSPCK-cycle units)

* Controllable delay from RSPCK stop to SSL output negation (SSL negation delay)
Range: 1 to 8 RSPCK cycles (set in RSPCK-cycle units)

*® Controllable wait for next-access SSL output assertion (next-access delay)
Range: 1 to 8 RSPCK cycles (set in RSPCK-cycle units)

*® Configurable delay between frames in burst transfer

# Function for changing SSL polarity

[Tl SSP mode]

® Four SSL pins (SSLO to SSL3) each channel

® |n single master mode, SSLnO to SSLN3 pins are output.

® [n multi-master mode, SSLn0 pin for input, and SSLn1 to SSLN3 pins either for output or
unused

*® |n slave mode, SSLnO pin for input, and SSLn1 to SSLn3 pins unused

® Controllable delay from SSL output assertion to SSL output negation (RSPCK delay)
Range: 1to 8 RSPCK cycles (set in RSPCK-cycle units)

* Controllable delay from RSPCK stop to Output disable (SSL negation delay)
Range: 1 to 8 RSPCK cycles (set in RSPCK-cycle units)

® Controllable wait for next-access SSL output assertion (next-access delay)
Range: 1 to 8 RSPCK cycles (set in RSPCK-cycle units)

* Configurable delay between frames in burst transfer
* Function for changing SSL polarity

Communication Protocol

* Notorola SPI
® T1 SSP (Synchronous Serial Protocol)

Synchronization bypass function

* Synchronization circuit can be bypassed using bus clock (RSCI_n_PCLK) as operation
clock (RSCI_n_TCLK)

Control in master transfer

[Motorola SPI mode]
*® Transfers of up to eight commands each can be executed sequentially in looped execution

® For each command, the following can be set:
SSL signal value, bit rate, RSPCK polarity and phase, transfer data length, LSB first/MSB
first, burst, RSPCK delay, SSL negation delay, next-access delay

* Transfers can be initiated by writing to the transmit buffer

* MOSI signal value specifiable in SSL negation

® RSPCK auto-stop function

[TI SSP mode]

*® Transfers of up to eight commands each can be executed sequentially in looped execution

® For each command, the following can be set:
SSL signal value, bit rate, RSPCK polarity and phase, transfer data length, LSB firstMSB
first, burst, RSPCK delay, SSL negation delay (Output disable delay), next- access delay

® Transfers can be initiated by writing to the transmit buffer
* MOSI signal value specifiable in SSL negation
® RSPCK auto-stop function

Interrupt sources

* Maskable Interrupt sources
SPI receive buffer full / Receive data ready intermupt
SPI transmit buffer empty interrupt
SPI communication end interrupt
SPI error interrupt (mode fault, overrun, parity error, receive data ready)
SPI idle interrupt (SPI idle)
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Table 7.5-1 SPI Specifications (3/3)
Item
Others

Description

® Switching between CMOS output and open-drain output
* SPI disable (initialization) function
* | popback mode function

Module-stop function Module-stop state can be set to reduce power consumptior!*‘

Note 1.  Module stop condition: It depends on the setting higher than this module. This module is not reset, and the clock stops on
module stop condition. It contributes to low power consumption, because the clock stops.
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[To]

Table 7.5-1 SPI Specifications (1/3)

ltem Descnption
Mumber of channels 3 channels
Transfer functions * SPI serial communication (4-wire) and clock synchronous (3-wire) serial communication are

possible by using the MOSI (Master Out Slave In), MISO (Master In Slave Out), SSL (Slave
Select), and RSPCK (SPI Clock) signals.

* Transmit-only operation is available
® Receive-only operation is available
® Senal communication is possible in master mede and slave mode
* RSPCK polarity switching
* RSPCK phase switching
Data format * MSB first or LSB first selectable.
® Transfer bit length selectable from 4 to 32 bits
® 32 bit x 16 stage FIFO transmit and receive buffers

* Up to four frames transferable in one round of transmission or reception (each frame
consisting of up to 32 bits)

* Byte swap operating function
* Transmit/receive data inversion

Bit rate * In master mode, the on-chip baud rate generator divides the RSPI_n_TCLK to generate
RSPCK. A division ratio of 2 to 4096 is settable.

* |n slave mode, an extemnal input clock is used as a serial clock. The maximum frequancy =
RSPI_n_TCLK/2 (High width: 1 RSPI_n_TCLK cycle, low width: 1 RSPI_n_TCLK cycle)

Buffer configuration ® Transmit buffer and receive buffer are configured independently.

Error detection * Mode fault error detection
® Linderrun error detection
® Overmun emor detaction
* Parity error detection

,{ Page 42 of 102
KENESAS



RENESAS TECHNICAL UPDATE TN-RZ*-A0140A/E Date: Mar. 4, 2025

Table 7.5-1  SPI Specifications (2/3)

tem Description

SSL control function [Motorola SPI mode]
® Four S5L pins (SSLn0 to SSLn3) each channel
* |n master mode, S5Ln0 fo S5Ln3 pins are output.
® |n slave mode, SSLn0 pin for input, and S3SLn1 to S5Ln3 pins unused

* Controllable delay from SSL output assertion to RSPCK operation (RSPCK delay)
Range: 1 1o 8 RSPCK cycles (sef in RSPCK-cycle units)

® Controllable delay from RSPCK stop to SSL output negation (S5L negation delay)
Range: 1 to 8 RSPCK cycles (set in RSPCK-cycle units)

* Controllable wait for next-access S5L output assertion (next-access delay)
Range: 1 1o 8 RSPCK cycles (sef in RSPCK-cycle units)

* Configurable delay between frames in burst transfer

* Function for changing SSL polarity

[TI SSP mode]

® Four SSL pins (SSL0 to S5L3) each channel

* |n master mode, S5Ln0 fo S5Ln3 pins are cutput.

® |n slave mode, SSLn0 pin for input, and S3Ln1 to S5Ln3 pins unused

® Controllable delay from SSL output assertion to SSL output negation (RSPCK delay)
Range: 1 to 8 RSPCK cycles (set in RSPCK-cycle units)

* Controllable delay from RSPCK stop to Output disahle (SSL negation delay)
Range: 1 to 8 RSPCK cycles (set in RSPCK-cycle units)

* Controllable wait for next-access S5SL output assertion (next-access delay)
Range: 1 to 8 RSPCK cycles (sef in RSPCK-cycle units)

* Configurable delay between frames in burst transfer
* Function for changing SSL polarity

Communication Protocol ® Motorola SPI
® T| 53P (Synchronous Serial Protocol)

Synchronization bypass function ® Synchronization circuit can be bypassed using bus clock (RSCI_n_PCLK) as operation
clock (RSCI_n_TCLK)
Control in master transfer [Motorola SPI mode]

® Transfers of up to eight commands each can be executed sequentially in looped execution
® For each command, the following can be set:

S5L signal value, bit rate, RSPCK polarity and phase, transfer data length, LSE firsttMSB
first, burst, RSPCK delay, SSL negation delay, next-access delay

® Transfers can be initiated by writing to the tfransmit buffer

* MOSI signal value specifiable in SSL negation

® RSPCK auto-stop function

[TI SSP mode]

* Transfers of up to eight commands each can he executed sequentially in looped execufion
® For each command, the following can be set:

S5L signal value, bit rate, RSPCK polarity and phase, transfer data length, LSB firsttMSB
first, burst, RSPCK delay, S5L negation delay (Output disable delay), next- access delay

® Transfers can be initiated by writing to the transmit buffer
® MOSI signal value specifiable in SSL negation
® RSPCK auto-stop function

Interrupt sources ® Maskable Interrupt sources
SPI receive buffer full / Receive data ready intermupt
SPI transmit buffer empty intermupt
SPI communication end interrupt
SPI error interrupt (mode fault, overrun, parity error, receive data ready)
SPI idle interrupt (SPI idle)

Table 75-1  SPI Specifications (3/3)

Item Descrption

Others & SP| disable (inifialization) function
* | oophack mode function

Module-stop function Module-stop state can be set to reduce power consumption*”

Mote 1.  Module stop condition: It depends on the setting higher than this module. This module is not reset, and the clock stops on
module stop condition. It contributes to low power consumption, because the clock stops.
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User’s Manual
7.5 Serial Peripheral Interface (RSPI)
7.5.1.1 Features

[From]

The SPI automatically switches the SSLO pin mput and output directions. The SSLO pin 1s switched to output when
single master is set, and it is switched to input when multi-master or slave is set. Furthermore, the SPI automatically
switches the input and output directions of pins RSPCK, MOSI, MISO, SSL1 to SSL3 according fo the master/slave
setting and SPI operation (4-wire)/clock synchronous operation (3-wire) SSLO input level. (See 7.5.3.2 SPI Pin
Control.)

[To]

The SPI automatically switches the SSLO pin input and output directions. The SSL0 pin 1s switched to output when
master is set, and 1t 1s switched to input when slave 1s set. Furthermore, the SPI automatically switches the input and
output directions of pins RSPCK, MOSI, MISO, S5L1 to S5L3 according to the master/slave setting and SPI operation
(4-wire)/clock synchronous operation (3-wire) SSLO input level (See 7.5.3.2 SPI Pin Control )
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7.5 Serial Peripheral Interface (RSPI)

7.5.2.2 Register Description

7.5.2.2.9 SPI Pin Control Register (RSPIm_SPPCR)
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[From]
7.5.2.2.9 SPI Pin Control Register (RSPIm_SPPCR)

The SPPCR register 1s used to set pin mode of the SPI. If SPPCR i1s modified with the SPCR_SPE bit = 1b, subsequent

operation is not guaranteed.

Access Size : 8 bits
Address ; <RSPIm_hase= +000Eh
Initial Value : 00h

Bt 7 6 5 4 3 2 1 0
= = MOIFE | MOIFY = SPOM | 5PLP2| SPLP
Initial Value 0 0 0 0 0 0 0 0

RW  RW RW RW RW RW RW RW RW

Bit Bit Name Initial Value RIW Description
7.6 - AllD RW Resened

Whenever it is read, Ob is read. The written value should always be Oh.
5 MOIFE oh RwW MOSI idle Value Fixing Enable

0b: The MOSloutput value is the last data of previous transfer.
1k The MOSI output value is the set MOIFY bit value.

4 MOIFY Oh RwW MOSI idie Fixed Value
0Ob: The fixed value of MOSlidle =0.
1b: The fixed value of MOSlidle = 1.

3 - oh Rw Resened
Whenever it is read, Ob is read. The written value should always be Ob.
2 SPOM oh Rw SP1 Output Pin Mode

Ob: CMOS output
1h: Open-drain output

1 SPLP2 Oh RwW SP1 Loopback 2

Ob: Normal mode

1b: Loopback mode (data is not inverted for transmission)
0 SPLP oh RwW 5Pl Loopback

Ob: Normal mode
1k Loopback mode (data isinverted for transmission)

SPLP bit (SPI Loopback)

When the SPLP but 1s set fo 1b, the SPI shuts down the route between the MISO pin and the shift register (when
SPCR MSTR = 1b) or shuts down the route between the MOSI pin and the shift register, inverts the input route value in
the shift register, and then connects the route to the output route (when SPCR.MSTR = 0b) (loopback mode).

SPLP2 bit (SPI Loopback 2)

When the SPLP2 bit 1s set to 1b, the SPI shuts down the route between the MISO pin and the shift register (when
SPCR.MSTR = 1b) or shuts down the route between MOSI pin and the shift register and then connects the route to the
output route without inverting the input route value in the shift register (when SPCR.MSTR. = 0b) (loopback mode). If
this bit 1s set to 1b together with the SPLP bit, setting this bif takes precedence.

SPOM bit (SP1 Output Pin Mode)
Thus bit 1s used to select CMOS outfput pin or open drain output pin as SPI’s output pins.

MOIFV bit (MOSI Idle Fixed Value)

This bit is used to select the MOSI pin output value during the SSL negation period (including SSL retention period in
burst transfer) when SPCR_MOIFE = 1b in master mode.
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7.5.2.2.9 SPI Pin Control Register (RSPIm_SPPCR)

The SPPCR register is used to set pin mode of the SPI. If SPPCR is modified with the SPCR_SPE bit = 1b, subsequent
operation 15 not guaranteed.

Access Size : 8 bits
Address : <REPIm_base> + 000Eh
Initial Value : 0oh

Bit L 6 5 4 3 2 1 0
- - MOIFE [MOIFV - - SPLPZ | SPLP
Initial Value 0 0 0 0 0 0 0 0

RW  RW RW RW RW REW RW RW RW

Bit Bit Mame Initial Value RAW Description
7.6 - AllD RW Reserved

Whenever it is read, 0b is read. The written value should always be 0b.
5 MOIFE Oh RW MOSI |dle Value Fixing Enable

0b: The MOSI output value is the last data of previous transfer.
1b: The MOSI output value is the set MOIFV bit value.

4 MOIFY 0Oh RW MOSI Idle Fixed Value
0b: The fixed value of MOSI idle = 0.
1b: The fixed value of MOSI idle = 1.

32 - Oh RW Reserved
Whenewver it is read, 0b is read. The written value should always be 0b.
1 SPLP2 Oh RW SPI Loopback 2

0b: Normal mode
1b: Loopback mode (data is not inverted for transmission)

0 SPLP Oh RW 5Pl Loopback
0b: Normal mode
1b: Loopback mode (data is inverted for transmission)

SPLP bit (SPI Loopback)

When the SPLP bit is set to 1b, the SPI shuts down the route between the MISO pin and the shift register (when
SPCR.MSTR = 1b) or shuts down the route between the MOSI pin and the shift register, inverts the input route value in
the shift register, and then connects the route to the output route (when SPCR. MSTR. = 0b) (loopback mode).

SPLP2 bit (SPI Loopback 2)

When the SPLP2 bit 15 set to 1b, the SPI shuts down the route between the MISO pin and the shift register (when
SPCR.MSTR = 1b) or shuts down the route between MOSI pin and the shift register and then connects the route to the
output route without inverting the input route value in the shift register (when SPCER.MSTR = 0b) (loopback mode). If
this bit is set to 1b together with the SPLP bit, setting this bit takes precedence.

MOIFV bit (MOSI Idle Fixed Value)

This bit is used to select the MOSI pin output value during the SSL negation period (including SSL retention period in
burst transfer) when SPCR.MOIFE = 1b in master mode.
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7.5 Serial Peripheral Interface (RSPI)

7.5.2.2 Register Description

7.5.2.2.11 SPI Slave Select Polarity Register (RSPIm_SSLP)

[From]

7.5.2.2.11 SPI Slave Select Polarity Register (RSPIm_SSLP)

The SSLP register is used to set the polarity of SSLO to SSL3 signals of the SPL If any of these SSLP bits is modified
with the SPCR.SPE bit = 1b, subsequent operation 1s not guaranteed.

Access Size: 8 bits
Address: =RSPIm_hase=+0010h
Initial Value : 00h
Bt 7 6 5 4 3 2 1 0

= = = = SSL3P| SSL2F | SSL1P | SSLOP

Initial Value 0 0 0 0 0 0 0 0
RW RW RwW RwW RW RW RW Rw RW

Bit Bit Name Initial Value R'W Description
Ttod - AllD RW Resered

Whenever it is read, 0b is read. The written value should always be Oh.
3 SSLIP oh RwW S5L3 Signal Polarity Setting

0b: In the Motorola-SPI case, the 5513 signal is active low (D).
In the THSSP case, the S5L3 signal is active high (1).

1k In the Motorola-SPI case, the 5513 signal is active high (1).
In the THSSP case, the $3L3 signal is active low (0).

2 S5L2P oh RW 551 2 Signal Polarity Setting
0b: In the Motorola-SPI case, the S5L2 signal is active low (D).
In the THSSP case, the S5L2 signal is active high (1).
1k In the Motorola-SPI case, the SSL2 signal is active high (1).
In the T33P case, the $3L2 signal is active low (0).

1 SSL1P oh RW 5511 Signal Polarity Setting
0b: In the Motorola-SPI case, the S5L1 signal is active low (D).
In the THSSP case, the 3311 signal is active high (1).
1k In the Motorola-SPI case, the SSL1 signal is active high (1).
In the THSSP case, the 33011 signal is active low (0).

1] SSLOP oh RW S5L0 Signal Polarity Setting
0b: In the Motorola-SPI case, the 35L0 signal is active low (D).
In the T33P case, the $3L0 signal is active high (1).
1k In the Motorola-SPI case, the SSL0 signal is active high (1).
In the THSSP case, the SSLO signal is active low (0).

SSLnP bits (SSLn Signal Polarity Setting)

These bits are used to specify the polarity of SSL signals. The set SSLnP bit (n = 3 to 0) values indicate the active
polarity of SSLn signals.

SSLO is different from SSL1, SSL2, and SSL3. In slave or multi-master mode, it functions as an input.

For details, see 7.5.3.3.2 Single master/single slave (this LSl = slave) and 7.5.3.3.5 Multi-master/multi-
slave (with this LS| acting as master).
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7.5.2.2.11 SPI Slave Select Polarity Register (RSPIm_SSLP)

The SSLP register 1s used to set the polarity of SSLO to SSL3 signals of the SPL If any of these SSLP bits is modified
with the SPCR._SPE bit = 1b, subsequent operation 1s not guaranteed.

Access Size: 8 bits

Address : <RSPIm_base=> + 0010h

Initial Value : 00h

Bit T 6 5 4 3 2 1 0
- - - - SSL3P | SSL2P | SSL1P | SSLOP
Initial Value 0 0 0 0 0 0 0 0
R'W RW RW RW RW RW RW RW RW
Bit Bit Name Initial Value RW Description
Tio4 - AllD RW Reserved
‘Whenewver it is read, 0b is read. The written value should always be Ob.
3 SSL3P Oh RW S5L3 Signal Polarity Setting
Ob: In the Motorcla-5Pl case, the S5L3 signal is active low {0).
In the TLSSP case, the SSL3 signal is active high (1).
1b: In the Motorola-SPI case, the SSL3 signal is active high {1).
In the TE3SP case, the SSL3 signal is active low (0).
2 3SL2P Oh RW S5L2 Signal Polarity Setting
0Ob: In the Motorola-3Pl case, the 3312 signal is active low {0).
In the THSSP case, the SSL2 signal is active high (1).
1B In the Motorola-SPI case, the SSL2 signal is active high {1).
In the T-SSP case, the SSL2 signal is active low (D).
1 SSL1P Oh RW S5L1 Signal Polarity Setting
Ob: In the Motorcla-5Pl case, the SSL1 signal is active low {0).
In the TLSSP case, the SSL1 signal is active high {(1).
1b: In the Motorola-SPI case, the S3L1 signal is active high {1).
In the THSSP case, the SSL1 signal is active low (0).
0 SSLOP Oh RW S5L0 Signal Polarity Setting

0Ob: In the Motorcla-3PI case, the 33L0 signal is active low {0).
In the THSSP case, the SSL0 signal is active high (1).

1b: In the Motorcla-SPl case, the SSL0 signal is active high {1).

In the TL-SSP case, the SSLO signal is active low (D).

SSLnP bits (SSLn Signal Polarity Setting)
These bits are used to specify the polarity of SSL signals. The set SSLaP bit (n = 3 to 0) values indicate the active

polarity of SSLn signals.

SSLO 15 different from SSL1, SSL2, and SSL3. In slave mode. it functions as an input.

For details, see 7.5.3.3.2 Master/single slave (this LS| = slave).
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7.5 Serial Peripheral Interface (RSPI)

7.5.2.2 Register Description

7.5.2.2.14 SPI Command Register n (RSPIm_SPCMDn) (n=01to 7)
SSLA[1:0] bits

[From]

SSLA[1:0] bits (SSL Signal Assertion)

These bits are used to control SSL signal assertion for the SPI in master mode to perform semnal transfer. The set
SSLA[1:0] bits value controls assertion of the SSL3 to SSLO signals. The signal polarity when the SSL signal is
asserted depends on the set value of the SSLP register. When SSLA[1:0] bits are set to Ob in multi-master mode, serial
transfer is performed with all SSL signals negated (because SSLO is input).

To use the SPI in slave mode, set SSLA[1:0] bits to 0b.

[To]
SSLA[1:0] bits (SSL Signal Assertion)

These bits are used to control SSL signal assertion for the SPI in master mode to perform serial transfer. The set
SSLA[1:0] bits value controls assertion of the SSL3 to SSLO signals. The signal polarity when the SSL signal is
asserted depends on the set value of the SSLP register.

To use the SPI in slave mode, set SSLA[1:0] bits to 0b.
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7.5 Serial Peripheral Interface (RSPI)

7.5.2.2 Register Description

7.5.2.2.15 SPI Data Control Register (RSPIm_SPDCR)

[From]

7.5.2.2.15 SPI Data Control Register (RSPIm_SPDCR)
The SPDCR register controls the data format.

If the value set in this register is changed while SPCR.SPE = 1b, subsequent operations are not guaranteed.

Access Size: 8, 16 bits
Address: <RSPIm_base> +0040h
Initial Value : 0000h

Bit 15 14 13 12 11 10 ] a8 T G 5 4 3 2 1 1]
T L L] L]
z - = 2 SPFC[310] = . - | snw SPSDT SLSE10] | BYSw
1, 1 1 1
Initial Valus 1] 1] 0 ] ] 1] ] 0 0 li] li] ]

0 0 0 0
RW RW RwW RW RW RW RW RwW RW RW RW RW RW RW RW RW RwW

Bit Bit Name Initial Value R'W Description
15t012 - AllD RW Reserved

Whenever it is read, 0b is read. The written value should always be Oh.
11to8 SPFC[3:10] oh RW Frame Count

Number of Frames Specification
0000kL: 1 frame

0001b: 2 frames

0010b: 3 frames

0011Db: 4 frames

1110b: 15 frames
1111b: 16 frames

7tob - AllD RW Reserved
Whenever it is read, Ob is read. The written value should always be Ob.
4 SNV Oh RW Serial data invert

Ob: Not invert serial data
1b: Invert serial data

3 SFROTD Oh RW 'SPl Receive Data or Transmit Data Selection
0b: The SPDR reads the receive buffer
1b: The SPDR reads the transmit buffer

2.1 SLSE[10] oh RW S5L Pin Output Select
See Table 7.5-7.
0 BYSW Oh RW Byte Swap Operating Mode Select

0Ob: Byte swap isdisabled
1h: Byte swap isenabled

BYSW bit (Byte Swap Operating Mode Select)

It is a setting bit, that is to swap a transmit/receive data in byte units. A data after byte swap is different by a data length
(setting of SPCMD _SPB[4:0]).

When byte swap, A data length (setting of SPB[4:0]) must be set to 32 bits or 16 bits. Other case of data length (for
example, 4 to 15, 17 to 31 bit length), byte swap 1s not guaranteed. For the arrangement of data before and after
swapping data lengths of 32 bits and 16 bits, see 7.5.3.4 Data Formatand 7.5.3.4.5 Byte swap reception.

‘When the parity function set to valid, the behavior is not guaranteed.
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SLSEL[1:0] bits (SSL Pin OQutput Select)
The SLSEL[1:0] bits are used to select SSL output or I/O as an SSL pin function in master mode.

Table 7.5-7 SSL Pin Output Selection

SSLn Pin SLSEL[1:0] = 0b SLSEL[1:0]=01b SLSEL[1:0] = 10b SLSEL[1:0]=11b
SSLO QOutput or Input Output or Input Qutput or Input Setting prohibited
3SL1 Output o Qutput

SSL2, S5L.3 Output o /o

MNote: Input or output of SSLO is determined by the SPCR.MODFEN bit. For details, see Table 7.5-8.

SPRDTD bit (SPI Receive Data or Transmit Data Selection)
The SPRDTD bit is used to select receive buffer or transmit buffer from which the SPI data register (SPDR) value is

read.

When the transmit buffer is read, the value written to SPDR the last time 1s read.

SINV bit (Serial data invert)
The SINV bit 1s used to invert transmit data and receive data.

When the SINV bit is set to 1b, transmit buffer (SPTX) data i1s inverted to invert transmit data and receive data, and
then the mverted data is stored in the receive buffer (SPRX). The parity bit is the value corresponding to the inverted
transmission/ reception data.

SPFC[1:0] bits (Frame Count)

The SPFC[1:0] bits are used for the condition to set the CENDF flag in slave receive only mode. For details on the
CENDF flag setting conditions, see 7.5.2.2.18 SPI Status Register (SPSR).

The SPFC[1:0] bits are invalid except in the slave receive only mode.
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7.5.2.2.15 SPI Data Control Register (RSPIm_SPDCR)
The SPDCR register controls the data format.

If the value set in this register is changed while SPCR_SPE = 1b. subsequent operations are not guaranteed.

Access Size : 8, 16 bits
Address : <RSPIm_base> + 0040h
Initial Value : 0000h
Bt 15 14 13 12 1 10 9 B it 6 5 4 3 2 1 0
T T T 1
SPRDT
= - - - SPFC[3:0] - - - SINV o - - BYSW
] ] 1 i
Initial Value 0 0 ] 0 0 o] 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Bit Bit Mame Initial Value R/W Description

151012 AllD RW Reserved
Whenewver it is read, 0b is read. The written value should always be Ob.

11t08 SPFC[3:0] Oh RW Frame Count
Mumber of Frames Spedification
0000b: 1 frame
0001b: 2 frames
0010b: 3 frames
0011b: 4 frames
1110b: 15 frames
1111b: 16 frames

Tto5 AllD RW Reserved
Whenever it is read, 0b is read. The written value should always be Ob.

4 SINV Oh RW Serial data invert
Ob: Not invert serial data
1b: Invert serial data

3 SPRDTD Oh RW 5Pl Receive Data or Transmit Data Selection
0b: The SPDR reads the receive buffer
1b: The SPDR reads the transmit buffer

g | - AllD RW Reserved
Whenever it is read, Ob is read. The written value should always be Ob.

0 BYSW Oh RW Byte Swap Operating Mode Select

0Ob: Byte swap is disabled
1b: Byte swap is enabled

BYSW bit (Byte Swap Operating Mode Select)

It is a setting bit, that is to swap a transmit/receive data in byte units. A data after byte swap is different by a data length

(setting of SPCMD.SPB[4:0]).

When byte swap, A data length (setting of SPB[4:0]) must be set to 32 bits or 16 bits. Other case of data length (for
example, 4 to 15, 17 to 31 bit length), byte swap is not guaranteed. For the arrangement of data before and after
swapping data lengths of 32 bits and 16 bits, see 7.5.3.4 Data Format and 7.5.3.4.5 Byte swap reception.

When the parity function set to valid, the behavior is not guaranteed.
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SPRDTD bit (SPI Receive Data or Transmit Data Selection)

The SPRDTD bit 1s used to select receive buffer or transmit buffer from which the SPI data register (SPDR) value is
read.

When the transmit buffer is read, the value written to SPDR the last time is read.

SINV bit (Serial data invert)
The SINV bit 15 used to invert transmit data and receive data.

When the SINV bit 1s set to 1b, transmut buffer (SPTX) data 1s mverted to invert transmit data and receive data, and
then the inverted data is stored in the recerve buffer (SPRX). The parity bit is the value corresponding to the inverted
transmission/ reception data.

SPFC[1:0] bits (Frame Count)

The SPFC[1:0] bits are used for the condition fo set the CENDF flag in slave receive only mode. For details on the
CENDF flag setting conditions, see 7.5.2.2.18 SPI Status Register (RSPIm_SPSR).

The SPFC[1:0] bits are invalid except in the slave receive only mode.
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7.5 Serial Peripheral Interface (RSPI)

7.5.2.2 Register Description

7.5.2.2.18 SPI Status Register (RSPIm_SPSR)
MODF bit

[From]
MODF bit (Mode Fault Error Flag)

This flag indicates whether a mode fault error or an underrun error is present. The UDRF flag allows you fo see which
error (mode fault error or underrun error) has occurred.

[Setting (to 1b) condition]
[Multi-master mode]

® The SSLO pin input level becomes active level while the SPCR MSTR bit = 1b (master mode) and the
SPCR.MODFEN bit = 1b (mode fault error detection enabled), and then the SPI has detected a mode fault error.

[Slave, Motorola-SPI mode]
Any of the following two conditions is met:

® The SSLO pin is negated before the RSPCK cycles necessary for data transfer end while the SPCR MSTR bit = 0b
(slave mode), SPCR.SPFRF bit = 0b (Motorola-SPI) and the SPCR.MODFEN bit = 1b (mode fault error detection
enabled), and then the SPI has detected a mode fault error.

® Serial transfer 1s started before transmit data output becomes ready while the SPCR.SPE bit = 1b (SPI function
enabled), and then the SPI has detected an underrun error.

[Slave, TI-SSP mode]
Any of the following two conditions 1s met:

® The SSLO pin 1s asserted before the RSPCK cycles necessary for data transfer end while the SPCR_MSTR bit = 0b
(slave mode), SPCR.SPFRF bit = 1b (TI-SSP) and the SPCR.MODFEN bit = 1b (mode fault error detection
enabled), and then the SPI has detected a mode fault error.

® Serial transfer is started before transmit data output becomes ready while the SPCR.SPE bit = 1b (SPI function
enabled), and then the SPI has detected an underrun error.

The SSL signal active level depends on the SSLP.SSL1P bifs (SSL signal polarity bits).
[Clearing (to Ob) condition]

® When 1b is written to the SPSRC MODFC bit
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MODF bit (Mode Fault Error Flag)

This flag indicates whether a mode fault error or an underrun error is present. The UDRF flag allows you to see which
error (mode fault error or underrun error) has occurred.

[Setting (to 1b) condition]
[Slave, Motorola-SPI mode]
Any of the following two conditions is met:

* The SSLO pin 1s negated before the RSPCK cycles necessary for data transfer end while the SPCR MSTR bit = 0b
(slave mode), SPCR.SPFRF bit = 0b (Motorola-SPI) and the SPCR.MODFEN bit = 1b (mode fault error detection
enabled), and then the SPI has detected a mode fault error.

* Serial transfer is started before transmit data output becomes ready while the SPCR.SPE bit = 1b (SPI function
enabled), and then the SPT has detected an underrun error.

[Slave, TI-SSP mode]
Any of the following two conditions is met:

» The SSLO pin 15 asserted before the RSPCK cycles necessary for dafa fransfer end while the SPCR.MSTR bit = 0b
(slave mode), SPCR.SPFRF bit = 1b (TI-SSP) and the SPCR_MODFEN bit = 1b (mode fault error detection
enabled), and then the SPT has detected a mode fault error.

* Serial transfer is started before transmit data output becomes ready while the SPCR.SPE bit = 1b (SPI function
enabled), and then the SPT has detected an underrun error.

The SSL signal active level depends on the SSLP.SSLiP bits (SSL signal polarity bits).
[Clearing (to Ob) condition]
* When 1b is written fo the SPSRC.MODEFC bit
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7.5 Serial Peripheral Interface (RSPI)
7.5.3.1 Overview of SPI Operations

[From]

7.5.31 Overview of SPI Operations
The SPI can transfer data in the following five modes.
® Slave mode (SPI operation)

® Single master mode (SPI operation)

® Multi-master mode (SPI operation)

® Slave mode (clock synchronous operation)

e Master mode (clock synchronous operation)

[To]
7.5.3.1 Overview of SPI Operations
The SPI can transfer data in the following five modes.
* Slave mode (SPI operation)
* Master mode (SPI operation)
# Slave mode (clock synchronous operation)

» Master mode (clock synchronous operation)
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7.5 Serial Peripheral Interface (RSPI)
7.5.3.1 Overview of SPI Operations

Table 7.5-8 Relationship between SPI
Description of Each Mode

Modes and SPCR Settings and

[From]
Table 7 .58 Relationship between SPl Modes and SPCR Settings and Description of Each Mode (1/2)
Slave (Clock Master (Clock
Slave Single-Master Multi-Master Synchronous Synchronous
Mode (SP1 Operation) (SPI Operation) (SPI Operation) Operation) Operation)
MSTR bit setting 0 1 1 0 1
MODFEN bit setting Oor1 0 1 0 0
SPMS bit setting 0 0 0 1 1
SPFRF bit setting valid valid valid In-valid In-valid
RSPCK signal Input Qutput Output/Hi-Z Input Qutput
MOSI signal Input Qutput Output/Hi-Z Input Qutput
MISO signal Qutput/Hi-Z Input Input Qutput Input
SSLO signal Input Qutput Input Hi-Z (not used) Hi-Z (not used)
SSL1 to S5L3 signals Hi-Z (not used) Qutput Qutput/Hi-Z Hi-Z (not used) Hi-Z (not used)
Output pin mode CMOS/open drain | CMOS/open drain | CMOS/open drain | CMOS/open drain | CMOS/open drain
SSL polarity moedification | Supported Supported Supported — —
function
Transfer rate Up to Up to Up to Up to Up to
RSPI_n_TCLK/2 RSPIl_n_TCLK/2 RSPI_n_TCLK/2 RSPI_n_TCLK/2 RSPI_n_TCLK/2
Clock source RSPCK input On-chip baud rate | On-chip baud rate | RSPCK input On-chip baud rate
generator generator generator
Clock polarity 2 types
Clock phase 2 types*! 2 types*s 2 types*® One (CPHA = 1b) |2 types
First transfer bit MSB/LSB
Transfer data length 4 to 32 bits
Burst transfer Enabled Enabled Enabled 2 =i
(CPHA = 1b) (CPHA=0b, 1b) | (CPHA = 0b, 1b)
RSPCK delay control Not supported Supported Supported Mot supported Supported
SSL negation delay Not supported*® Supported Supported Not supported Supported
control
Next-access delay control | Not supported Supported Supported Mot supported Supported
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Table 7.5-8 Relationship between SPI1 Modes and SPCR Settings and Descrption of Each Mode (2/2)
Slave (Clock Master (Clock
Slave Single-Master Multi-Master Synchronous Synchronous
Mode {SPI Operation) (SPI Operation) (SPI Operation) Operation) Operation)
Transfer activation SSL input active or | Transmit buffer Transmit buffer RSPCK oscillation | Transmit buffer

method RSPCK oscillation | empty interrupt empty interrupt empty interrupt
request or transmit | request or transmit request or transmit
buffer write when buffer write when buffer write when
SPTEF =1b SPTEF=1b SPTEF =1b

Sequence control Not supported Supported Supported Mot supported Supported

Transmission buffer Supported=* Supported Supported Supported** Supported

empty detection

Reception buffer full Supported*!

detection

Overrun error detection | Supported™! Supported*!=* Supported*!*? Supported*! Supported*' *2

Parity error detection Supported*'*2

Mode fault error detection | Supported Not supported Supported Mot supported Mot supported

(MODFEN = 1b)
Underrun error detection | Supported™* Mot supported Not supported Supported** Not supported

Note 1.

and parity error is detected.

Note 2.
Note 3.
Note 4.
Note 5.
MNote 6.

When the SPCR.SPPE bit is Ob, parity error is not detected.
When the SPCR.SCKASE bit is 1b, overrun error is not detected.

When SPI is transmit-master mode or transmit-slave mode (see Table 7.5-5), none of receive buffer full error, overrun error,

When SPI is receive only slave mode (see Table 7.5-5), none of transmit buffer empty and underrun error is detected.
CPHA = 0b is invalid in TI SSP mode. (Even if it is set, the operation is the same as when CPHA = 1b.)
Available only in TI SSP mode.
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Table 7.5-7 Relationship between SPI Modes and SPCR Settings and Description of Each Mode (1/2)
Slave Master Slave (Clock Master (Clock

Made (SPI Operation) (SPI Operation) Synchronous Operation) | Synchronous Operation)
MSTR bit setting 0 1 0 1
MODFEN bit setting Dor1 0 0 0
SPMS bit setting 0 0 1 1
SPFRF bit setting valid valid In-valid In-valid
RSPCK signal Input Qutput Input Qutput
MOSI signal Input Output Input Output
MISO signal Qutput/Hi-Z Input Output Input
SSL0 signal Input Output Hi-Z (not used) Hi-Z (not used)
S5L1 to SSL3 signals Hi-Z (not used) Output Hi-Z (not used) Hi-Z (not used)
SSL polarty modification | Supported Supported — —
function

Transfer rate

Up to RSPI_n_TCLK/2

Up to RSPI_n_TCLK/2

Up to RSPI_n_TCLK/2

Up to RSPI_n_TCLK/2

Clock source RSPCK input On-chip baud rate RSPCK input On-chip baud rate

generator generator
Clock polanty 2 types
Clock phase 2 types™! 2 types™s One (CPHA = 1b) 2 types
First transfer bit MSB/LSB
Transfer data length 4 to 32 bits
Burst transfer Enabled Enabled . o

{CPHA = 1b) (CPHA = 0b, 1b)

RSPCK delay control Mot supported Supported Not supported Supported
SSL negation delay Not supported*® Supported Not supported Supported
control
Mext-access delay control | Not supported Supported Not supported Supported

Table 7.5-7 Relationship between SPI Modes and SPCR Settings and Description of Each Mode (2/2)
Slave Master Slave (Clock Master (Clock
Mode (SPI Operation) (SPI Operation) Synchronous Operation) | Synchrenous Operation)
Transfer activation SSL input active or Transmit buffer empty RSPCK oscillation Transmit buffer empty
method RSPCK oscillation interrupt request or interrupt request or
transmit buffer write transmit buffer write
when SPTEF = 1b when SPTEF = 1b
Sequence control Mot supported Supported Not supported Supported
Transmission buffer Supported** Supported Supported™ Supported
empty detection
Reception buffer full Supported*’
detection
Owerrun error detection | Supported*’ Supported*!=? Supported™! Supported*! **
Panity error detection Supported*!*2
Made fault error detection | Supported (MODFEN = | Not supported Not supported Mot supported
1b)
Underrun emor detection | Supported** Not supported Supported™ Mot supported

Note 1.

and parity error is detected.

Note 2.
Mote 3.
Mote 4.
Mote 5.
Note 6.

When the SPCR.SPPE bit is Ob, parity error is not detected.
When the SPCR.SCKASE bitis 1b, overrun eror is not detected.
When 5Pl is receive only slave mode (see Table 7.5-5), none of transmit buffer empty and underrun error is detected.
CPHA =0b is invalid in TI SSP mode. (Even if it is set, the operation is the same as when CPHA = 1b.)

Available only in TI SSP mode.

When SPI is transmit-master mode or transmit-slave mode (see Table 7.5-5), none of receive buffer full error, overrun error,
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7.5.3.2 SPI Pin Control

The SPI automatically switches pin directions and output modes according to the settings of the SPCR.MSTR,
SPCR_MODFEN and SPCR_SPMS bits and the SPPCR_SPOM bit.

‘When the SPPCR_SPOM bit is set to 0b, each output becomes CMOS output, when the SPOM bit 1s set to 1b, each
output becomes open dramn output.

Table 7.5-9 shows the relationship between pin state and set values of each bit.

For details of OE function, see 7.5.3.5 Transfer Format (Frame Format).

[To]
7.5.3.2 SPI Pin Control

The SPI automatically switches pin directions and output modes according to the settings of the SPCR.MSTR,
SPCR_MODEFEN and SPCR.SPMS bits.

Table 7.5-8 shows the relationship between pin state and set values of each bit.

For details of OE function. see 7.5.3.5 Transfer Format (Frame Format).

,{ Page 61 of 102
KENESAS




RENESAS TECHNICAL UPDATE TN-RZ*-A0140A/E

Date: Mar. 4, 2025

User’s Manual

7.5 Serial Peripheral Interface (RSPI)

7.5.3.2 SPI Pin Control

Table 7.5-9 Relationship between Pin States and Set Control Bit Values

[From]
Table 7.59 Relationship between Pin States and Set Control Bit Values
Pin State*!
Mode Pin SPOM =0 SPOM =1
single-master mode (SPI operation) RSPCK CMOS output Open-drain output
RSN D MOUEERE- N SN — by SSLO to SSL3 CMOS output Open-drain output
MOSI CMOS output Open-drain output
MISO Input Input
Multi-master mode (SPI operation) RSPCK*? CMOS output/Hi-Z Open-drain output/Hi-Z
(MSTR = 1b, MODFEN = 1b, SPMS = 0Ob) SSLD Input Input
SSL1 to SSL3%2 CMOS output/Hi-Z Open-drain output/Hi-Z
MOSI*?2 CMOS output/Hi-Z Open-drain output/Hi-Z
MISO Input Input
Slave mode (SPI operation) RSPCK Input Input
(MSTR = 0b, SPMS = 0b) SSL0 Input Input
SSL1to SSL3** Hi-Z (not used) Hi-Z (not used)
MOSI Input Input

MISO*? CMOS output/Hi-Z Open-drain output/Hi-Z
Master mode (Clock synchronous operation) RSPCK CMOS output Open-drain output
(ISR = A MUNREN I, S = Al SSLO to SSL3* Hi-Z (not used) Hi-Z (not used)
MOSI CMOS output Open-drain output
MISO Input Input
Slave mode (Clock synchronous operation) RSPCK Input Input
WNERER = I S = ) SSLO to SSL3* Hi-Z (not used) Hi-Z (not used)
MOSI Input Input
MISO CMOS output Open-drain output

Note 1.  The set SPI value is not applied to multi-function pins for which the SPI function is not selected.

Note 2. When SSL0 is at the active level, the pin state is Hi-Z. Motorola-SPI: When SSLO is active level, the pin state becomes Hi-Z.
TI-S5P: The terminal status becomes Hi-Z until SSLO is asserted after SPCR.SPE = 1b and communication completed.

Note 3. Motorola-SPI: When SSLO is inactive level or when SPCR.SPE = 0b, the pin state becomes Hi-Z.

TI-S5P: When S5L0 is except the communication period or when SPCR_SPE = 0b (assertion after SPE = 1b and

communication completed), the pin status changes to Hi-Z.

Note 4. These pins are available for use as I/O port pins.

The SPI 1n single master mode (SPI operation) or multi-master mode (SPI operation) determines the MOSI signal value

in the SSL negation period (including the SSL hold period in burst transfer) according to the settings of the

SPPCR_MOIFE and SPPCR MOIFV bits, as listed in Table 7.5-10.

[To]
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Table 7.5-8 Relationship between Pin States and Set Control Bit Values
Mode Pin Pin State*'
Master mode (SPI operation) RSPCK Output
(MSTR = 1b, MODFEN = Db, SPMS = 0b) S510 10 5513 Output
MOSI Qutput
MISO Input
Slave mode (SPI operation) RSPCK Input
(MSTR = Ob, SPMS =0b) SSL0 Input
SSL1 to SSL3* Not used
MOSI Input
MISO* Output/Hi-Z
Master mode (Clock synchronous operation) RSPCK Output
(MSTR = 1b, MODFEN = Db, SPMS = 1b) SSL0 to SSL3% Not used
MOSI Qutput
MISO Input
Slave mode (Clock synchronous operation) RSPCK Input
R =AM =10 SSLO to SSL3% Not used
MOSI Input
MISO Qutput

Mote 1. The set SPI value is not applied to multi-function pins for which the SPI function is not selected.

Mote 2. Motorola-SPI: When SSL0O is inactive level or when SPCR.SPE = Ob, the pin state becomes Hi-Z.
TI-SSP: When SSL0 is except the communication period or when SPCR.SPE = 0b (assertion after SPE = 1b and

communication completed), the pin status changes to Hi-Z.

Mote 3. These pins are available for use as /O port pins.

The SPI in master mode (SPI operation) determines the MOSI signal value in the SSL negation period (including the
SSL hold period 1n burst transfer) according to the settings of the SPPCE.MOIFE and SPPCE.MOIFV bats, as listed in

Table 7.5-9.
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7.5.3.3 SPI System Configuration Examples

This configuration example describes that 0 level of SSL signals is active level. When connecting and using in a multi-
slave or multi-master mode, the transfer format of the connected device should be unified to either Motorola-SPI or
TISSP.

[To]

7.5.3.3 SPI System Configuration Examples

This configuration example describes that 0 level of SSL signals is active level. When connecting and using in a multi-
slave mode, the transfer format of the connected device should be unified to either Motorola-SPI or TISSP.
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7.5.3.31 Single master/single slave (this LS| = master)

Figure 7.5-7 shows an example of single master/single slave SPI system configuration where this LSI 1s used as a

master. In the single master/single slave configuration, the SSLO to SSL3 output signals of this LSI (master) are not
used.

SSL mput signals of the SPI slave are fixed to 0 level to always select the SPI slave. When SPCMD._CPHA = 0b, some
slave devices cannot fix SSL signals to active level in the relevant transfer format. If the SSL signal level cannot be
fixed, connect the SSL output of this LSI to the SSL input of the slave device.

This LSI (master) always drives the RSPCK and MOSI pins. The SPI slave always drives the MISO pin.

This LSI {master) SPI slave
RSPCK »| SPCK
MOSI > MOSI
MISO |« MISO
SSL0 S5L
S5L1
¥
S5L2
S5L3

Figure 7.5-7  Single-Master/Single-Slave Configuration Example (This LS| = Master)
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7.5.3.31 Master/single slave (this LSI = master)

Figure 7.5-7 shows an example of master/single slave SPI system configuration where this LSI is used as a master. In
the master/single slave configuration. the SSLO to SS5L3 output signals of this LSI (master) are not used.

SSL input signals of the SPI slave are fixed to 0 level to always select the SPI slave. When SPCMD .CPHA = 0b, some
slave devices cannot fix SSL signals to active level in the relevant transfer format. If the SSL signal level cannot be
fixed. connect the S5L output of this LSI to the SSL imnput of the slave device.

This LSI (master) always drives the RSPCK and MOSI pins. The SPI slave always drives the MISO pm.

This LSI (master) SPI slave
RSPCK »| SPCK
MOsSI > MOSI
MISO | MISO
SSLO SSL
SSL1 74:
SSL2
SSL3

Figure 7.5-7 Master/Single-Slave Configuration Example (This LSI = Master)
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7.5.3.3.2 Single master/single slave (this LSI = slave)

Figure 7.5-8 shows an example of single master/single slave SPI system configuration where this LSI 1s used as a
slave. When this LSI is used as a slave, the SSLO pin is used as SSL mnput. The SPI master always drives the RSPCK
and MOSI pins. This LSI (slave) always drives the MISO pin. When the SSLO level 1s inactive, the pin state becomes
Hi-Z.

In the single slave configuration with the SPCMD.CPHA bit set to 1b, set the SPCR_SPFRF bit to 0b, and set the SPMS
bit to 0b. There is the SSLO input level of this LSI (slave) is fixed to 0 so that this LSI (slave) can be always selected
and serial transfer can also be performed (Figure 7.5-9). However, the communication end interrupt does not output
when SSLO mput was fixed as Figure 7.5-9.

[To]
7.5.3.3.2 Master/single slave (this LSl = slave)

Figure 7.5-8 shows an example of master/single slave SPI system configuration where this LS is used as a slave.
When this LSI 1s used as a slave, the SSLO pin 1s used as SSL mput. The SPI master always drives the RSPCK and
MOSI pins. This LSI (slave) always drives the MISO pmn. When the SSLO level 1s inactive, the pin state becomes Hi-Z.

In the single slave configuration with the SPCMD CPHA bat set to 1b, set the SPCR_SPFRF bat to Ob, and set the SPMS
bit to Ob. There 1s the SSLO input level of this LSI (slave) is fixed to 0 so that this LSI (slave) can be always selected
and serial transfer can also be performed (Figure 7.5-9). However. the communication end interrupt does not output
when SSLO input was fixed as Figure 7.5-9.
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7.5 Serial Peripheral Interface (RSPI)
Figure 7.5-8 Single-Master/Single-Slave Configuration Example (This LSI =

SPI master

SPCK
MOsI
MISO

SSL

This LS (slave)

RSPCK
MOSI
< MISO
SSL0
SSL1
SsL2

Yy v

v

SSL3

Figure 7.5-8  Single-Master/Single-Slave Configuration Example (This LSI = Slave, CPHA = Ob)

[To]
SPI master This LS (slave)
SPCK »| RSPCK
MOSI1 *| MOSI
MISO |[#&—] MISO
S5L *| SSLO
5511
85812
5513

Figure 7.5-8  Master/Single-Slave Configuration Example (This LS1 = Slave, CPHA = Ob)
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SPI master This LSl (slave, CPHA = 1)
SPCK »| RSPCK
MOSI »| MOSI
MISO |+ MISO

SSL SSLO
74777 S5L1

SSL2
S5L3

Figure 7.59  Single-Master/Single-Slave Configuration Example (This LSI = Slave, CPHA = 1b)

[To]

SPI master

SPCK ——»

A

MOS1
MISO |4——

- 7477

This LSI (slave, CPHA = 1)

RSPCK
MOs3I
MISO
S3L0
53011
5812
58L3

Figure 7.5-9  Master/Single-Slave Configuration Example (This LS1 = Slave, CPHA = 1b)
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7.5.3.3.3  Single master/multi-slave (this LS| = master)

Figure 7.5-10 shows an example of single master/multi-slave SPI system configuration where this LSI 1s used as a
master. In the example in Figure 7.5-10, the SPI system is comprised of this LSI (master) and four slaves (SPI slave 0
to SPI slave 3).

[To]
7.5.3.3.3 Master/multi-slave (this LS| = master)

Figure 7.5-10 shows an example of master/multi-slave SPI system configuration where this LS] is used as a master. In
the example in Figure 7.5-10. the SPI system is comprised of this LSI (master) and four slaves (SPI slave 0 to SPI
slave 3).
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[From]

Figure 7.5-10 Single-Master/Multi-Slave Configuration Example (This LS| = Master)

[To]

Figure 7.5-10 Master/Multi-Slave Configuration Example (This LSI = Master)
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7.5.3.3.4  Single master/multi-slave (with this LS| acting as slave)

Figure 7.5-11 shows an example of single master/multi-slave SPI system configuration where this LSI 1s used as a
slave. In the example in Figure 7.5-11, the SPI system consists of the SPI master and two these LSIs (slave X, slave
¥

The RSPCK output and MOSI output pins of the SPI master are connected to the RSPCK mput and MOSI input pins of
the LSIs (slave X, slave Y). The MISO output pin of the LSIs (slave X, slave Y) 1s connected to the MISO input pin of
the SPI master. The SSLX output and SSLY output pms of the SPI master are connected to the SSLO mput pin of the
LSIs (slave X slave Y).

The SPI master always drives the RSPCK, MOSI, SSLX, and SSLY pins. The slave X or slave Y (this LSI) where 0
level 1s input to the SSLO input pin drives the MISO pin.

[To]

7.5.3.3.4  Master/multi-slave (with this LSI acting as slave)

Figure 7.5-11 shows an example of master/multi-slave SPI system configuration where this LS is used as a slave. In
the example in Figure 7.5-11. the SPI system consists of the SPI master and two these LSIs (slave X, slave Y).

The RSPCK output and MOSI output pins of the SPI master are connected to the RSPCK mput and MOSI mnput pins of
the LSIs (slave X_ slave Y). The MISO output pin of the LSIs (slave 3 slave Y) 1s connected to the MISO input pin of
the SPI master. The SSLX output and SSLY output pins of the SPI master are connected to the SSLO input pm of the
L5Is (slave X, slave Y).

The SPI master always drives the RSPCK_. MOSI. SSLX, and SSLY pins. The slave X or slave Y (this LSI) where 0
level 1s mput to the SSLO input pin drives the MISO pin.
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Figure 7.5-11 Single-Master/Multi-Slave Configuration Example (This LSI = Slave)

[To]
Figure 7.5-11 Master/Multi-Slave Configuration Example (This LS| = Slave)
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7.5.3.3.5 Multi-master/multi-slave (with this LS| acting as master)

Figure 7.5-12 shows an example of multi-master/multi-slave SPI system configuration where this LSI 1s used as a
master. In the example in Figure 7.5-12, the SPI system consists of two these LSIs (master X, master Y) and two SPI
slaves (SPI slave 1, SPI slave 2).

The RSPCK output and MOSI output pins of these LSIs (master X, master Y) are connected to the RSPCK input and
MOSI mnput pins of SPI slave 1 and SPI slave 2. The MISO output pin of SPI slave 1 and SPI slave 2 1s connected to the
MISO input pin of these LSIs (master X, master Y). The Port Y (general port) output pin of this LSI (master X) 1s
connected to the SSLO mput pin of this LSI (master Y). The Port X (general port) output pin of this LSI (master Y) 1s
connected to the SSLO mput pin of this LSI (master X). The SSL1 output and SSL2 output pins of these LSIs (master X,
master Y) are connected to the SSL mput pin of SPI slave 1 and SPI slave 2. In this configuration example, SSL3 output
pins of this LSI are not used because the system can be configured only with SSLO mput pin and SSL1 output and SSL2
output pins for connecting slaves.

While the SSLO mput level 1s 1, this LSI drives the RSPCK, MOSI, S5L1, and SSL2 pins. While the SSLO mput level
1s 0, this LST detects a mode fault error and changes the RSPCK, MOSI, SSL1, SSL2 pin levels to Hi-Z to release the
SPI bus mastership for another master. SPI slave 1 or SPI slave 2 where 0 level 1s input to the SSL mnput pin drives the
MISO pin.

[To]
This section has deleted
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Table 7.5-11 Abnommal Transfer Occurrence Conditions and Emror Detection Function of SPI
Transfer Occurrence Condition SPI Operation Error Detection
1 SPDR is written when while no empty stages in the * Transmit buffer data is retained. None
transmit FIFO. ® No write data is present.
2 SPDR is read while no data stored in receive FIFO.  Received data and previously received serial data None

are read.

3 Seral transfer starts in transmit slave mode or
transmit-only slave mode, before transmit data output
is ready.

® Serial transfer is suspended.
® No transmit data or receive data is present.

® Driving of the MISO output signal is stopped.

® SPI function is disabled.

Undermun emor

4 Serial transfer ends when data is stored in the ® Receive FIFO data is retained. QOverrun error
receive FIFO for the number of FIFO stages. ® No serial receive data is present.
5 Incorrect parity bit has been received with the parity  The parity error flag is asserted. Parity error

function enabled in following mode.

® Transmit/receive-only master mode
* Transmit/receive slave mode

® Receive-only slave mode

6 The SSLO input signal is asserted when the serial
transfer is idle state in multi-master mode.

® Driving of the RSPCK, MOSI, SSL1 to SSL3
output signals is stopped.
® SP| function is disabled.

Mode fault error

7 The SSLO input signal is asserted during serial
transfer in multi-master mode.

® Seral transfer is suspended.
® Missing transmit'receive data.

® Driving of the RSPCK, MOSI, SSL1 to S5L3
output signals is stopped.

® SPI function is disabled.

Mode fault error

8 [In the Motorola-SPI case]

The SSLO input signal is negated during serial
transfer in slave mode.

Serial transfer is suspended.
No transmit data or receive data is present.

SPI function is disabled.

Driving of the MISO output signal is stopped.

Mode fault error

9 [In the TI-SSP case]

The SSLO input signal is asserted during serial
transfer in slave mode.

® Serial transfer is suspended.
®* No transmit data or receive data is present.

® Driving of the MISO output signal is stopped.

® SPI function is disabled.

Mode fault error
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Table 7.5-10 Abnormal Transfer Occurrence Conditions and Error Detection Function of SPI

Transfer Occumence Condition SPI Operation Error Detection
SPDR is written when while no empty stages in the * Transmit buffer data is retained. MNone

fransmit FIFO. * No write data is present.

SPDR is read while no data stored in receive FIFO.  Received data and previously received serial data None

are read.

Seral transfer starts in transmit slave mode or

transmit-only slave mode, before transmit data output

is ready.

* Serial transfer is suspended.

* No fransmit data or receive data is present.
* Driving of the MISO output signal is stopped.
& SPI function is disabled.

Undermun emror

Serial transfer ends when data is stored in the * Receive FIFO data is retained. Overrun efror
receive FIFO for the number of FIFO stages. * No serial receive data is present.
Incomect parity bit has been received with the parity ~ The parity emor flag is asserted. Parity error
function enabled in following mode.
* Transmit/receive-only master mode
* Transmitreceive slave mode
* Receive-only slave mode
[In the Motorola-SPI case] * Serial transfer is suspended. Mode fault ermmor
The SSLO input signal is negated during serial * No fransmit data or receive data is present.
fransfer in slave mode. * Driving of the MISO output signal is stopped.
* SPI function is disabled.
[In the TI-SSP case] Serial transfer is suspended. Mode fault ermor

The SSLO input signal is asserted during serial
transfer in slave mode.

Mo fransmit data or receive data is present.
Driving of the MISO output signal is stopped.
SPI function is disabled.
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7.5.3.10.3 Mode fault error

When the SPCR MSTR = 1b, SPCR.SPMS = 0b, and SPCR MODFEN = 1b, the SPI operates in multi-master mode.
‘When an active level is input to the SSLO input signal of the SPI in multi-master mode, the SPI detects a mode fault
error regardless of serial transfer status and sets the MODF flag in the SPSR register to 1. When a mode fault error is
detected, the SPI copies the value of pointer to the SPCMD register to the SPSSR.SPECM][2:0] bits. The SSLO signal
active level depends on the SSLOP bit in the SSLP register.

While SPCR MSTR = 0b, the SPI operates in slave mode. When SPCR.SPMS = 0b and SPCR MODFEN = 1b in slave
mode, if the SSLO input signal is negated during the serial transfer period (from valid data drive start to final valid data
latch), the SPI detects a mode fault error while any of the following 2 conditions is met.

(1) In the Motorola-SPI case

‘When the SSLO input signal is negated while serial data transfer.

(2) Inthe TI-SSP case

‘When the SSLO input signal is asserted while serial data transfer. However, during burst transfer, no error is detected
even 1f the SSLO mput signal is asserted during the last bit of frame.

When the SPI detects a mode fault error, it stops driving output signals and clears the SPCR SPE bit.

When the SPE bit 1s cleared, the SPI function 1s disabled (as described in 7.5.3.12 SPI Initialization). In a multi-
master configuration, the mastership can be released by stopping driving output signals and disabling the SPI function

by using a mode fault error.

‘Whether a mode fault error 1s present can be checked by reading SPSR or by reading an SPI error interrupt and SPSR.
To detect a mode fault error without using an SPI error interrupt, poll SPSR. When the SPI 1s used in master mode, the
pointer value to SPCMD when an error is present can be checked by reading the SPSSR. SPECM][2:0] bits.

While the MODF flag = 1b, the SPI ignores writing 1b to the SPE bit. To enable the SPI function after a mode fault
error is detected, clear the MODF flag to Ob without fail.
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7.5.3.10.3 Mode fault error

When the SPCR.MSTR = 0b, the SPI operates in slave mode. When SPCR.SPMS = 0b and SPCR MODFEN = 1b in
slave mode, if the SSLO input signal 1s negated during the serial transfer period (from valid data drive start to final valid
data latch), the SPI detects a mode fault error while any of the following 2 conditions 1s met.

(1) Inthe Motorola-SPI case
When the SSLO inpuf signal 1s negated while serial data fransfer.

(2) Inthe TI-SSP case

When the SSLO input signal is asserted while serial data transfer. However, during burst transfer, no error is detected
even if the SSLO mput signal 1s asserted during the last bit of frame.

When the SPI detects a mode fault error, it stops driving output signals and clears the SPCR_SPE bit.
When the SPE bit 15 cleared, the SPI function 1s disabled (as described in 7.5.3.12 SPI Initialization).

‘Whether a mode fault error is present can be checked by reading SPSR or by reading an SPI error interrupt and SPSR.
To detect a mode fault error without using an SPI error interrupt, poll SPSR.

While the MODF flag = 1b, the SPI ignores writing 1b to the SPE bit. To enable the SPI function after a mode fault
error 1s detected, clear the MODF flag to 0b without fail.
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7.5.3.13.1 Master mode operation

[From]

7.5.3.13.1 Master mode operation

Single master mode operation and multi-master mode operation are different from each other only in mode fault error
detection (see 7.5.3.10 Error Detection). The SPI in single master mode (SPI) detects no mode fault error.

The SPI in multi-master mode detects a mode fault error. The following describes operations commeon fo single master
mode and multi-master mode.

(1) Starting a serial transfer

When data 1s written fo the SPDR register while the next transfer data 1s not set in the transmit FIFO, the SPI updates
the transmit buffer (SPTXn, n= 0 to 15) data in SPDR.

While the shift register 1s empty, the SPI copies transmit buffer data to the shift register to start serial transfer. After the
SPI copies transmit data to the shift register, it changes the shift register status to full. Upon completion of serial
transfer, the SPI changes the shift register status to empty. The shift register status cannot be monitored.

For details about the SPI fransfer format, see 7.5.3.5 Transfer Format (Frame Format). The SSL outpuf signal
polarity depends on the set SSLP register value.

[To]

7.5.3.13.1 Master mode operation

(1) Starting a serial transfer

When data 1s written to the SPDR register while the next transfer data is not set in the transmit FIFO, the SPI updates
the transmit buffer (SPTXn, n = 0 to 15) data in SPDR.

While the shift register is empty, the SPI copies transmit buffer data to the shift register to start serial transfer. After the
SPI copies transmit data to the shift register. it changes the shift register status to full. Upon completion of serial
transfer, the SPI changes the shift register status to empty. The shift register status cannot be monitored.

For details about the SPI transfer format, see 7.5.3.5 Transfer Format (Frame Format). The SSL output signal
polarity depends on the set SSLP register value.
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Figure 7.5-63 Example of Initialization Flowchart in Master Mode (SPI Operation)
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[From]

Start of initializafion in
master mode

Set SPI slave select polarity register

* Sets polarity of SSL signal.

(SS5LP)
Set SPI pin control register * Sets output mode (CMOS/open-drain).
(SPPCR) * Sets MOSI signal value when transfer is in idle state.
[
Set SPI bit rate register (SPBR) * Sets transfer bit rate.
l + Sets number of frames fo be used.
Set SPI data control register * Sets Byte swap function.
[SPDCR) + Serial data invert function.

Set SPI clock delay register
(SPCKD) + Sets RSPCK delay value.

Set SPI slave select negation delay
register (SSLND)

Set SPI next-access delay register
(SPND)

[
Set SPI control register 2 (SPCR2) | + Sets Master Receive Clock Analog Delay.
I

5Pl sequence control register

= Sets SSL negation delay value.

* Sets next-access delay value.

* Sets sequence length.

(SPSCR)
= Sets S50 assertion signal. = Sets SS5L signal level.
* Setzs RSPCK delay enable.
Set SPI command registers Oto 7 : g: ES;_’;‘E?:::’;:E:Z::SEB'
SPCMDO to SPCMDT) .
(& = : * Sets MSB or LSB first. * Sets data length.
= Sets transfer bit rate.
» Sets clock phase. * Sets clock polarity.
Set SPI data confrol register 2 * Sets Transmission FIFO threshold. When using the DMAC, set the FIFO threshold to D.
(SPDCR2) * Sets Receive FIFO threshold.
Set SPI control register for master » Sets Frame processing count setting in Master Receive only.
receive only (SPCRREM)
|
Set SPI clock digital control register (Recei\'e—oply Masle_r] o )
for master receive (MRCKD) * Sets receive sampling timing adjustment.
Set SPI control register for received : % a
data ready detection {(SPDRCR) * Sets SPI Receive Data Ready Detect Adjustment Bit.
| g
| Set interrupt controller | (when using an intermupt)
| Set DMAC | {when using the DMALC)
| Set /0 ports |
| = Sets SPI mode = Sets Parity enable.
: 4 wire [ 3 wire. = Sets Interrupt enable.
SeL SPI control register (SCR) (1) * Sets communication mode.  * Sets between burst transfer
i - Sets mode fault emor frames delay select.
detection enable. * Sets frame format select.
= Sets Master receive clock.
| Set SPI control register (SPCR) (2) | * Sets Master mode.
I
| Read SPI control register (SPCR) | #1: Regarding the setting of the SPI control register

{SPCR), leave an interval of 1 RSPI_n_TCLK

e between setting (1) (initial setting other than MSTR
End of initialization in bit) and setting (2) (MSTR setting).
master mode

Figure 7.5-64 Example of Initialization Flowchart in Master Mode (SP1 Operation)
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[To]

Start of intialization in
master mode

Set SPI slave select polarity register
(SSLP)

Set SPI pin control register
(SPPCR)

Set 5P| bit rate register (SPBR)

Set SP| data control register
(SPDCR)

Set SPI dock delay register
{SPCKD)

Set SPI slave select negation delay
register (SSLND)

Set SPI next-access delay register
(SPND)

[
Set SPI control register 2 (SPCR2) |
I

SPl sequence confrol register
(SPSCR)

Set 5P| command registers 0 to 7
(SPCMDO to SPCMDT)

Set SPI data control register 2
(SPDCR2)

Set SPI control register for master
receive only (SPCRRM)

Set SPI clock digital control register
for master receive (MRCKD)

Set SPI control register for received

data ready detection (SPDRCR)

Setinterrupt controller |
|

| SetDMAC |

|

| Set 10 ports |

Set SPI control register (SPCR) (1)
#1

| Set SPI control register (SPCR) (2) |
I
| Read SPI control register (SPCR) |

End of initialization in
miaster mode

* Sets polarity of S5L signal.

*Sets MOSI signal value when transfer is inidle state.

+ Sets transfer bit rate.

Sets number of frames to be used.
* Sets Byte swap function.
* Serial data invert function.

Sets RSPCK delay value.

* Sets S5L negation delay value.

Sets next-access delay value.

* Sets Master Receive Clock Analog Delay.

* Sets saquence length.

* Sets S5L assertion signal.
» Sets RSPCK delay enable.
Sets S5L negation delay enable.
= Sets next-access delay enable.
Sets MSB or LSB first.
* Sets transfer bitrate.
* Sets clock phase.

* Sets 551 signal level.

Sets data length.

* Sefs clock polarity.

Sets Transmission FIFO threshold. When using the DMAC, set the FIFO threshold to 0.

* Sets Receive FIFO threshold.

+ Sets Frame processing count setfing in Master Receive only.

(Receive-only Masier)
* Sets receive sampling timing adjustment.

Sets SPI Receive Data Ready Detect Adjustment Bit

{when using an interrupt)

{when using the DMAC)

* Sets SPI mode * Sets Parity enabie.

4 wire/ 3 wire. * Sets Interrupt enable.

* Sets communication mode.  * Sets between burst transfer
Sets mode fault emor frames delay select.

detection enable. * Sets frame format select.

* Sets Master receive clock.

+ Sets Master mode.

#1: Regarding the setting of the SPI control register
{SPCR), leave an interval of 1 RSPI_n_TCLK
between setting (1) (initial setting other than MSTR
bit) and setting (2) (MSTR setting).

Figure 7.5-63 Example of Initialization Flowchart in Master Mode (SPI Operation)
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Figure 7.5-69 Example of Initialization Flow in Slave Mode

[From]

Start of initialization in
slave mode

Set SPI pin control register (SPPCR)

v

Set SPI slave select polarity
register (SSLP)

v

Set SPI data control
register (SPDCR)

v

Set SPI slave select negate dela}f
(SSLND)

v

Set SPI command register 0
(SPCMDO)

v

Set SPI data control register 2
(SPDCR2)

v

Set SPI control register for received
data ready detection (SPDRCR)

v

Set interrupt controller

v

Set DMAC

v

Set /O ports

v

Set SPI control register
(SPCR)

v

Read SPI control register (SPCR)

End of initialization in
slave mode

- Sets output mode (CMOS/open-drain).

- Sets polarity of SSLO input signal.

» Sets number of frames to be used.
= Sets Byte Swap.
= Sets Serial data invert.

= Sets SSL Negation Delay in the TI-SSP.

+ Sets MSB or LSB first.
= Sets data length.

- Sets clock phase.

- Sets clock polarity.

= Sets Transmission FIFO threshold.
» Sets Receive FIFO threshold.

- Sets SPI Receive Data Ready Detect Adjustment Bit.

(when using an interrupt)

(when using the DMAC)

- Sets mode
3 wire / 4 wire.
= Sets communication mode.
» Sets slave mode.
= Sets mode fault error detection.

- Sets Parity enable.

= Sets Interrupt enable.

- Sets between burst transfer
frames delay select.

= Sets frame format select.

Date: Mar. 4, 2025

Figure 7.5-69 Example of Initialization Flow in Slave Mode
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Start of initialization in
slave mode

v

Set SPI slave select polarity
register (SSLP)

v

Set SPI data control
register (SPDCR)

v

Set SPI slave select negate delay
(SSLND)

v

Set SPI command register 0
(SPCMDO)

v

Set SPI data control register 2
(SPDCR2)

v

Set SPI control register for received
data ready detection (SPDRCR)

v

Setinterrupt controller

v

Set DMAC

v

Set /O ports

v

Set SPI control register
(SPCR)

v

Read SPI control register (SPCR)

v

End of initialization in
slave mode

= Sefs polarity of SSLO input signal.

= Sets number of frames to be used.
= Sets Byte Swap.
» Sets Serial data invert.

= Setfs SSL Negation Delay in the TI-SSP.

- Sefs MSB or LSB first.
= Sets data length.

- Sets clock phase.

= Sets clock polarity.

+ Sets Transmission FIFO threshold.
» Sets Receive FIFO threshold.

= Sets SPI Receive Data Ready Detect Adjustment Bit.

{when using an intermupt)

(when using the DMAC)

» Sets mode
3 wire [ 4 wire.
- Sets communication mode.
= Sets slave mode.
- Sets mode fault ermor detection.

= Sets Parity enable.

= Sets Interupt enable.

= Sets between burst transfer
frames delay select.

- Sets frame format select.

Figure 7 .5-68 Example of Initialization Flow in Slave Mode
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Figure 7.5-77 Example of Initialization Flowchart in Master Mode (Clock
Synchronous Operation)
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[From]

Start of initialization in
master mode

Set SPI pin control register
(SPPCR)

Set SPI bit rate register (SPBR)

Set SPI data control register
(SPDCR)

Set SPI clock delay register
(SPCKD)

Set 5P| slave select negation delay
register (SSLND)

Set SPI next-access delay register
(SPND)

Set SPI control register 2 (SPCR2)

SPI sequence control register
(SPSCR)

Set SPI command registers 0 to 7
(SPCMDO to SPCMDT)

Set data control register 2 (SPDCR2)

Set SPI Control Register for Master
Receive only (SPCRRM)

Set SPI Clock Digital control

Register for Master Recaive
(MRCKD)

Set SPI control register for received
data ready detection (SPDRCR)

Set interrupt controller

|
Set DMAG

Set 'O ports

Set SPI control register (SPCR)

Read SPI control register (SPCR)

End of initialization in
master mode

+ Sets output mode (CMOSiopen-drain).
+ Sets MOSI signal value when transfer is in idle state.

» Sets transfer bit rate.

» Sets number of frames to be used.
» Sets Byte swap.
» Sets Serial data invert.

+ Sets RSPCK delay value.

» Sets SSL negation delay value.

» Sets next-access delay value.

+ Sets Master Receive Clock Analog Delay.

» Sets sequence length.

= Sets the value of S5L negation delay.
» Sets RSPCK delay enable.

+ Sets S5L negation delay enable.

+ Sets next-access delay enable.

= Sets MSB or LSB first.

» Sets data length.

» Sets transfer bit rate.

» Sets clock polarity.

+ Sets Transmission FIFO threshold.

+ Sets Receive FIFO threshold.

Master Receive-only
» Sets Frame processing count.

Master Receive-only
» Sets Receive Sampling Timing Adjustment.

+ Sets SPI received data ready detect adjustment.

{when using an interrupt)

{when using the DMAC)

» Sets mode » Sets Parity.

4 wire / 3 wire. = Sets Interrupt Enable.
«» Sets Communication mode.
+ Sets master mode.

Figure 7.5-77 Example of Initialization Flowchart in Master Mode (Clock Synchronous Operation)
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[To]

Start of initialization in
master mode

Set SPI pin control register
(SPPCR)

]
Set SPI bit rate register (SPER)

|
Set SPI data control register
(SPDCR)

Set SPI clock delay register
(SPCKD)

|
Set SPI slave select negation delay
register (SSLND)

Set SPI next-access delay register
(SPND)

]
Set SPI control register 2 (SPCR2)

SPI sequence control register
(SPSCR)

Set SPI command registers 0 to 7
(SPCMDO0 to SPCMDT)

Set data control register 2 (SPDCR2)

Set SPI Control Register for Master
Receive only (SPCRRM)
I

Set SPI Clock Digital control
Register for Master Receive
(MRCKD)

Set SPI control register for received
data ready defection (SPDRCR)

| Setinterrupt controller |

I
[ Set DMAC |

| Set /O ports |
|

Set SPI control register (SPCR)
|

Read SPI control register (SPCR)

End of initialization in
master mode

= Sets MOSI signal value when fransfer is in idle state.

+ Sets transfer bit rate.

+ Sets number of frames to be used.
« Sets Byte swap.
» Sets Serial data invert.

* Sets RSPCK delay value.

= Sets SSL negation delay value.

» Sets next-access delay value.

+ Sets Master Receive Clock Analog Delay.

+ Sets sequence length.

+ Sets the value of S5L negation delay.
+ Sets RSPCK delay enable.

+ Sets 551 negation delay enable.

+ Sets next-access delay enable.

» Sets MSB or LSB first.

« Sets data length.

» Sets transfer bit rate.

+ Sets clock polarity.

» Sets Transmission FIFO threshold.

» Sets Receive FIFO threshold.

Master Receive-only
+ Sefs Frame processing count.

Master Receive-only
+ Sefs Receive Sampling Timing Adjustment.

« Sets SPI received data ready detect adjustment.

(when using an interrupt)

(when using the DMAC)

* Sets mode = Sels Parity.

4 wire | 3 wire. = Sefs Interupt Enable.
* Sets Communication mode.
+ Sets master mode.

Figure 7 5-76 Example of Initialization Flowchart in Master Mode (Clock Synchronous Operation)
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Figure 7.5-78 Example of Initialization Flow in Slave Mode

[From]

Start of initialization in
slave mode

Set SPI pin control register (SPPCR)

Set SPI data control
register (SPDCR)

Set SPI command register 0
(SPCMDOD)

Set SPI data control
register 2 (SPDCR2)

Set SPI control register for received
data ready detection (SPDRCR)

Set interrupt controller

Set DMAC

Set IO ports

Set SPI control register
(SPCR)

Read SPI control register (SPCR)

End of initialization in
slave mode

- Sets output mode (CMOS/open-drain).

«» Sets number of frames to be used.
- Sets Byte swap.
= Sets Serial data invert.

- Sets MSE or LSE first.
= Sets data length.

= Sets clock phase.

= Sets clock polarity.

- Sets Transmission FIFO threshold.
- Sets Receive FIFO threshold.

+ Sets SPI received data ready detect
adjustment.

(when using an interrupt)

(when using the DMAC)

- Sets mode

4 wire / 3 wire.
- Sets Communication mode.
- Sets slave mode.

- Sets parity function.

= Sets Interrupt Enable.

Figure 7.5-78 Example of Initialization Flow in Slave Mode
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[To]

Start of intialization in
slave mode

et SPI data control = Sets number of frames to be used.

register (SPDCR) - Sets Byte swap.
= Sets Senal data invert.

| = Sets MSB or LSB first.

Set SPI command register 0 = Sels data length.
(SPCMDO) = Sefs clock phase.
| = Sets clock polarity.
Set SPI data control - Sets Transmission FIFO threshold.
register 2 (SPDCR2) - Sets Receive FIFO threshold.

Set SPI control register for received - Sets SPI received data ready defect

| = Sets slave mode.

Read SPI control register (SPCR)

End of initialization in
slave mode

data ready detection (SPDRCR) adjustment.
|
Setinterrupt controller | (when using an intermupt)
Set DMAC (when using the DMAC)
|
Set /O ports
| y - Sets mode = Sets parity function.
Set SPI control register 4 wire / 3 wire. - Sets Interrupt Enable.
(SPCR) + Sets Communication mode.

Figure 7.5-77 Example of Initialization Flow in Slave Mode
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Slave Mode)

[From]

Table 7.5-17 Communication End Event Generating Conditions (Receive Only Slave Mode) (1/2)

Register Name

Bit Name

SPCKD

SCKDL[2:0]

SSLND

SLNDL[2:0]

SPND

SPNDL[2:0]

MRCKD

ARST[2:0]

SPCR

BPEN

MSTR

TXMD[1:0]

SPFRF

SPMS

MODFEN

BFDS

SCKASE

PTE

SPOE

SPPE

SPSCKSEL

SPCRRM

RMFM[4:0]

SPDRCR

SPDRC[7:0]

SPPCR

MOIFE

MOIFV

SPOM

SPLP2

SPLP

SPCR2

SPSCKDL[2:0]

SSLP

SSL3P

SSL2P

SSL1P

SSLOP

SPBR

SPR[7:0]

SPSCR

SPSLN[2:0]

SPCMDO*!

SSLA[1:0]

SPB4:0]

SCKDEN

SLNDEN

SPNDEN

LSBF

SSLKP

BRDV[1:0]

CPOL

CPHA
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Table 7.5-17 Communication End Event Generating Conditions (Receive Only Slave Mode) (2/2)

Register Name Bit Name

SPDCR SPFC[1:0]

SINV

SPRDTD

SLSEL[1:0]

BYSW

SPDCR2 TTRG[1:0]

RTRG[1:0]

SPFCR SPFRST

Note 1. Rewrting prohibited in slave mode. In master mode, this is possible only when there is no next transfer data in the transmit

FIFO.
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[To]

Table 7 5-16 Communication End Event Generating Conditions (Receive Only Slave Mode) (1/2)

Register Name

Bit Name

SPCKD

SCKDL[2:0]

SSLND

SLNDL[2:0]

SPND

SPNDL[2:0]

MRCKD

ARST[2:0]

SPCR

BPEN

MSTR

TXMD[1:0]

SPFRF

SPMS

MODFEN

BFDS

SCKASE

PTE

SPOE

SPPE

SPSCKSEL

SPCRRM

RMFM[4:0]

SPDRCR

SPDRC[7:0]

SPPCR

MOIFE

MOIFV

SPLP2

SPLP

SPCR2

SPSCKDL[2:0]

SSLP

SSLAP

SSL2P

SSL1P

SSLOP

SPBR

SPR[7:0]

SPSCR

SPSLN[2:0]

SPCMDO*!

SSLA[1:0]

SPBI4:0]

SCKDEN

SLNDEN

SPNDEN

LSBF

SSLKP

BRDV[1:0]

CPOL

CPHA
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Table 7.5-16 Communication End Event Generating Conditions (Receive Only Slave Mode) (2/2)

Register Name Bit Name
SPDCR SPFC[1.0]
SINV
SPRDTD
BYSW
SPDCR2 TTRG[1:0]
RTRG[1:0]
SPFCR SPFRST

MNote 1.  Rewriting prohibited in slave mode. In master mode, this is possible only when there is no next transfer data in the transmit

FIFO.
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[Title]
I3C initialization setting flow correction.

[Phenomenon]
In the current initialization flow, the initial state of the communication I/F pins may
become unstable.

[User’'s manual Update]
Add an internal reset assert to the initialization flow to mask the unstable period
of the I/F pins.
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7.8.4.3.1 Initial Setting Flow

Figure 7.8-111 Example of 12C Initialization Flowchart (Single Buffer Transfer)
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[From]
{ I*C Initial settings (Single Buffer) \
| Clear BCTLBUSEto 0 ‘ SCL, SDA pins not driven
| Set RSTCTL.RI3CRST to 1 ‘ Reset all registers and internal state
NO ___—TWaiting for reset comp_lgtﬂi_ﬁﬁ"“-———-____%

———__ RSTCTLRI3CRST=0? _—

_T;ES

Set PRTS.PRTMD to 1

Set SVCTL register

Set SDATBASN.SDADLS bit
Set SDATBASN.SDSTAD[9:0] bits Set slave address length and slave address

Clock settings
Set REFCKCTL, STDBR and EXTBR registers

Set OUTCTL, INCTL, TMOCTL, ACKCTL and
SCSTRCTL registers

Set fransfer bit rate*’

‘ w2
| Set BFCTL register ‘
|
| Set BFRECDT register ‘
|
| Set BSTE and NTSTE registers ‘ Set status enable
|
| Set BIE and NTIE registers ‘ Set interrupt enable
|
| Set BCTL.BUSE to 1 ‘ SCL, SDA pins in active state

( End of I°C Initial settings (Single Buffer) )

Note: n=0to2
Note 1. When the 13C is used only in slave mode, set the STDBR register to a value IOI'IQEf than the data setup time.

Note 2.  Set these registers as necessary.

Figure 7.8-111 Example of I2C Initialization Flowchart (Single Buffer Transfer)
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[To]

RN

I Initial settings (Single Buffer)

| Clear BCTLBUSEto 0 |

| SetRSTCTLRISCRST to 1 |

-
il

NO ___— ".“.'_a_iEFlg- for reset complefion™————_
T —— __RSICILRIICRST=0? _—

_T?ES

Set RSTCTLINTLRST to 1

Set PRTS.PRTMD fo 1

Clear RSTCTL.INTLRST to D

Set SVCTL register

Set SDATBASN.SDADLS bit
Set SDATBASN. SDSTAD[S:0] bits

Clock settings
SetREFCKCTL, STDBR and EXTER registers

Set OUTCTL, INCTL, TMOCTL, ACKCTL and
SCSTRCTL registers

| *2

| Set BFCTL register |

| Set BFRECDT ragister |

| Set BSTE and NTSTE registers |

| Set BIE and MTIE registers |

| Set BCTL BUSE to 1 |

|
)

-
I\ End of PC Initial settings (Single Buffer)

Note: n=0ft02
Note 1.

MNote 2. Set these registers as necessary.

SCL, SDA pins not driven

Reset all registers and intemal state

Set slave address length and slave address

Set transfer bitrate*’

Set status enable

Set interrupt enable

SCL, SDA pins in active state

When the 13C is used only in slave mode, set the STDBR register to a value longer than the data setup time.

Figure 7.8-111 Example of 12C Initialization Flowchart (Single Buffer Transfer)
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7.8 13C Bus Interface (I13C)

7.8.4.3.1 Initial Setting Flow

Figure 7.8-112 Example of 13C initialization flowchart
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[From]

13C Master Infiial satting

| Set RSTCTLRIBCRET to 1

p_—

£y

[i 3C Slave Intal selling

| FetRETCTLRICRST 0 1

ND__—" f?‘lamrg for reset complefion. T ———_ MO £
— RETCTLRIBCRET = 07 _ e —

e

| Set PRTSPRTMD o0 |

| St MSOVAD reglster |

| DAT setlings |

Set DATEAST registers

| Clock stings: |

et REFCKCTL, STDER and EXTER regesiars

CueueBuer Threshald settings:
Set NQTHCTL register
Se4 NTETHCTLD register

Status Enable sefings
Set INSTE register
521 BSTE reglster
Se1 NTSTE register

Intermupt Enadie setings
Se1 INIE ragister

521 BIE register

521 NTIE register

| Set BCTL HJACKCTL bit |

| Set BCTLSMDS bit |

| et BCTLINCEA bit |

| et IBINCTL register |

| Set SCETLCTL regster |

| Set BFRECDT regster |

| Set BAVLCOT register |

| Set BIDLCOT regisier |

| S TMOCTL register |

| SeBCTLEUSED 1 |

( End of I3C Master Inltial setting

" \atng for reset compieson

— RSTCTLRIACRST = 07

—

| Set PRTS.PRTMD t0 0

| Sed SWCTL register

DAT s2ttings
S SDATEAST rgister

| DCT sett

nge
et SWDCT, SDCTPIDL and SDCTPIDH registers ‘

(CIOCk SETNgE
i REFCKCTL and STDER regsiars

QueusButer Threshold seTings
et NGITHCTL register

et NTBTHCTLD register

Sel NROQTHCTL regisiar

| Zet BFRECDT register

| Sed BAVLCDT register

| Set BIDLCDT regisier

| S TMOCTL register

CCC satiings
Set CNWLE register
Set CMRLG register
Set CMOSPW regisier
Set CMOSPR rgister
Set CMDSPT register
Set CETSM register

| Sat BCTLBUSED 1

( End of 13C Siave infilal seiting

)

Figure 7.8-112 Example of I3C initialization flowchart
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[To]

N

3T Master initial satting

|/ 13C Slave inital setting

.

SetRSTCTLRI3CRST o 1

Set RSTCTL RI3CRST to 1

|
Bl

~ Wi ting for reset completion
RETCTL.RI3CRST =07

|
e

T ves

SetRSTCTLINTLRST to 1

SetRSTCTLINTLRST to 1

Set PRTS.PRTMD to 0

| | SetPRTS PRTMD 0 0

Clear RSTCTLINTLRSTto 0

| | Clear RSTCTLINTLRST to 0

Set MSDVAD register

Set SVCTL register

DAT settings
Set DATBASM registers

DAT settngs
Set SDATBASD regiser

Clock setfings
St REFCKCTL, STDER and EXTER registers

DCT sattings
St SVDCT, SDCTPIDL and SDCTRIDH registers

‘Queve/Buffer Threshold settings
Set NOTHCTL register
Set NTETHCTLO register

Clock setings
Set REFCKCTL and STDER registers

Queve/Buffer Threshold settings.
Set NQTHCTL register

Statrs Enable settings
SetINSTE register
Set BSTE register
SetNTSTE register

Set NTBTHCTLO register

Set NRQTHCTL register

Status Enable seftings
Set INSTE register

Interrupt Enable setings
Set INIE register

Set BIE register

Set NTIE register

SetBSTE register
Set NTSTE register

Interrupt Enable settings
Set INIE register

Set BCTLHJACKCTL bit

Set NTIE register

‘ SetBIE register

Set BCTLEMDS bit

‘ ‘ Set BFRECDT register

Set BCTLINCEA bit

‘ ‘ Set BAVLCDT register

Set BINCTL register

‘ ‘ Set BIDLCOT register

Set SCSTLCTL register

‘ ‘ Set TMOCTL register

St BFRECOT register

ngs.
Set CMWLG register

‘ CCC seftings
Set CMALG register

Set CMDSPW register
Set CMDSPR register

Set BAVLCDT register

Set CETSM regisier

‘ Set CMDSPT register

Set BIDLCOT register

‘ Set BCTLBUSE o 1

Set TMOCTL register

End of 13C Siave initd setfing

vy

SetBCTLBUSE® 1

End of I3C Master intal setfing

Figure 7.8-112 Example of I13C initialization flowchart
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[Title]
Addition to xSPI AC specifications.

[Phenomenon]
There is a possibility of malfunction due to capturing the DS signal (intermediate
voltage) immediately after the CS signal falls.

[User’'s manual Update]

Define the maximum value of tcsLbsL as the corresponding specification. If this
AC specification is not met and JESD251 Profile 1.0 memory or Profile 2.0
memory is used, the internal pull-down of the IOBUFF must be enabled before
starting the access.
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User’s Manual

10.1 Electrical Characteristics
10.1.5.12 xSPI Timing

[From]
Table 10.1-16 xSPI Timing (2/2)
1.8V 3.3V
Parameter Symbol Min. Max. Min. Max. Unit Figure
DS low to CS high tosiLcsH 6.0/8.0 — 10.6 — ns Figure 10.1-24
CS high to DS Tri-state tesuosT 0.0 treriOD 0.0 trerIOD ns
CS low to DS low tesipsy 0.0 — 0.0 — ns
DS Tri-state to CS low tosTes, 0.0 — 0.0 — ns

Note: CK: XSPIO_CKP (XSPIO_CKN)

DS: XSPI0O_D3

CS: XSPI0_CSON, XSPIO_CS1N
Note 1.  Specification at 133 MHz / Specification at 100 MHz
Note 2. These are values when the OEN assertion is extended in the Qutput Enable Asserting extension bit (COMCFG.OEASTEX =

1b).

Note 3. These are the values when the CS assertion is extended in the CS asserting extension bit (LIOCFGCSn.CSASTEX = 1b).
Note 4. The standard value for xSP1266 is 0.8 ns.

[To]
Table 10.1-17 xSPI Timing (2/2)
1.8V B3\
Parameter Symbol Min. Max. Min. Max. Unit Figure
DS low to CS high tosiesn 6.0/8.0" — 10.6 — ns Figure 10.1-26
CS high to DS Tri-state tcsHpsT 0.0 trerion 0.0 trerion ns
CS low to DS low*s tesiost 0.0 2" 0.0 g ns
DS Tri-state to CS low tostest 0.0 — 0.0 — ns

Note: CK: XSPI0_CKP (XSPI0_CKN)

DS: XSPIO_DS

CS: XSPI0_CSON, XSPI0O_CS1N
Note 1.  Specification at 133 MHz / Specification at 100 MHz
Note 2. These are values when the OEN assertion is extended in the Output Enable Asserting extension bit (COMCFG.OEASTEX =

1b).

Note 3. These are the values when the CS assertion is extended in the CS asserting extension bit (LIOCFGCSn.CSASTEX = 1b).
Note 4. The standard value for xSPI266 is 0.8 ns.

Note 5.  If the DS is high during the command & modifier phase when using JESD251 Profile 2.0 memory, the time from CS low to DS
high must also meet this specification.

Note 6. When using JESD251 Profile 1.0 memory or JESD251 Profile 2.0 memory with LIOCFGCSn.LATEMD set to O, this constraint

does not apply if the internal pull-down resistor of the DS pin is enabled.
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