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|IOB ¥ A5 Nt 2247 (10 Buffer). # N4 (10 Logic),
HrAr Arora VEREIF) 10 Buffer & 10 Logic JEiE &% UG304, Arora V i1/ %
P ER (GPIO) /75, HAMIRER 2% UG289, Gowin 7/ 4 f#u
JHER (GPIO) JH/'#5/.
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3 Memory

3 Memory

mo Sk FPGA P24t 7 3 & 776k a8 U, IS HURESBENLAF
fitigs (BSRAM) Flor A i SkENLF it (SSRAM). Arora Va1
BSRAM/SSRAM J5iE 1] 2% UG300, Arora V 771445 (BSRAM & SSRAM)
HH 15, HASET] 5% UG285, Gowin 7Z1%4: (BSRAM & SSRAM)
S5
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4 DSP

4 DSP

2 G4k FPGA 7= i LA £ 3 1 DSP WU, 7T 2 T o v e %
FAESHAIET R . Arora VEHF) DSP JEiE R &% UG305, Arora V 47
[5G4 (DSP) #HY P15/, FAbBIETIS% UG287. Gowin #5155
YMFE (DSP) 51 P15
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5 Clock

5 Clock

Hiz Gk FPGA P2 iR 4 T % Bl 4 R 4% (GCLK, 3% PCLK
Fl SCLK), E#HESRIBFIATA R, BT GCLK Wi, EHft T 8t
3 (PLL). s B HCLK Fil DDR A7 fi 2342 FUECHE Rk i B DQS 45
BE Ui . Arora V#-1] CLOCK JF 15 7] 2% UG306, Arora V I i 7 )5 ( Clock)
P 1Rm, HABZMFR 3% UG286. Gowin /f #15)F (Clock) /1 F'75F
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6 User Flash

6 User Flash

Gowin /NE KR FPGA F= &t P INAF 558 (User Flash), AN[A
RIS RIS B KNP Flash. FLASH JFiE 7] 2% UG295,Gowin /4
7 Ji(User Flash) /1 75 5
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7 EMPU 7.1 EMCU

7 EMPU

7.1 EMCU
FRENR
EMCU (ARM Cortex-M3 Microcontroller Unit) & —23ET ARM

Cortex-M3 [FIfkab I 2% . SZF T 32 fif AHB/APB (11 23455 . P Sscil 1
2 4~ UART. 2 /" Timer fl Watchdog f)Zh#g. H Hx4MEME 16 47 GPIO. 2
A~ UART. JTAG. 6 > User Interrupt £ 11. VL% AHB Flash U211, AHB
Sram 5. RN AAMNERAET 2 4~ AHB B4 0811 /> APB &
6P LI  EMCU 58 T FR KT ALFRAE 77, 2435 T FLASH #1, #8757 MCU

1847 EA
is A2
£ 7-1 EMCU B4
EN/ £ e
GW1NS GW1NS-4C
INEE I GW1NSR GW1NSR-4C
GW1NSER GW1NSER-4C
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7 EMPU

7.1 EMCU

inOAREHE
& 7-1 EMCU #Or=E

FCLK ———>
PORESETN —
SYSRESETN —
RTCSRCCLK —»,

IOEXPINPUTI TP
UARTORXDI ———»
UART1RXDI —>

SRAMORDATA ——>

TARGFLASHOHRDATA ——
TARGFLASHOHRUSER ——>|
TARGFLASHOHRESP ——»

TARGFLASHOEXRESP —>|
TARGFLASHOHREADYOUT —»
TARGEXPOHRDATA ———>
TARGEXPOHREADYOU ——
TARGEXPOHRESP ——
TARGEXPOEXRESP — >

TARGEXPOHRUSER ——>
INITEXPOHSEL —>|
INITEXPOHADDR ——|
INITEXPOHTRANS ——>|
INITEXPOHWRITE ———
INITEXPOHSIZE —>|
INITEXPOHBURST ——>|
INITEXPOHPROT ——»|
INITEXPOMEMATTR —»|
INITEXPOEXREQ —>|
INITEXPOHMASTER —>|
INITEXPOHWDATA —»
INITEXPOHMASTLOCK —»;
INITEXPOHAUSER —>|
INITEXPOHWUSER —»|
APBTARGEXP2PRDATA —>|
APBTARGEXP2PREADY —
APBTARGEXP2PSLVERR — |
MTXREMAP 74
DAPSWDITMS —>|

DAPTDl ——>|

DAPNTRST —>|

DAPSWCLKTCK —
FLASHERR —»
FLASHINT —

EMCU

WL

29

iR

w
N

LTI

12
32

|

il

UARTOTXDO
UART1TXDO
UARTOBAUDTICK
UART1BAUDTICK
INTMONITOR
MTXHRESETN
SRAMOADDR
SRAMOWREN
SRAMOWDATA
SRAMOCS
TARGFLASHOHSEL
TARGFLASHOHADDR
TARGFLASHOHTRANS

TARGFLASHOHSIZE
TARGFLASHOHBURST

TARGFLASHOHREADYMUX

TARGEXPOHSEL
TARGEXPOHADDR

TARGEXPOHTRANS
TARGEXPOHWRITE

TARGEXPOHSIZE
TARGEXPOHBURST
TARGEXPOHPROT

TARGEXPOMEMATTR
TARGEXPOEXREQ
TARGEXPOHMASTER
TARGEXPOHWDATA
TARGEXPOHMASTLOCK
TARGEXPOHREADYMUX
TARGEXPOHAUSER
TARGEXPOHWUSER
INITEXPOHRDATA
INITEXPOHREADY
INITEXPOHRESP
INITEXPOEXRESP
INITEXPOHRUSER
APBTARGEXP2PSTRB
APBTARGEXP2PPROT
APBTARGEXP2PSEL
APBTARGEXP2PENABLE
APBTARGEXP2PADDR
APBTARGEXP2PWRITE
APBTARGEXP2PWDATA

DAPTDO
DAPJTAGNSW
DAPNTDOEN
TPIUTRACEDATA

TPIUTRACECLK

GPINT
w9 4R
# 7-2 EMCU 5O 43
S 11 110 IR
FCLK input Free running clock
PORESETN input Power on reset
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7 EMPU 7.1 EMCU
ity [ I/O ik
SYSRESETN input | System reset
RTCSRCCLK input Used to generate RTC clock
IOEXPINPUTI[15:0] input | IOEXPINPUTI
UARTORXODI input | UARTORXDI
UART1RXDI input | UART1RXDI
SRAMORDATA[31:0] input | SRAM Read data bus
TARGFLASHOHRDATA[31:0] input | TARGFLASHO, HRDATA
TARGFLASHOHRUSER[2:0] input | TARGFLASHO, HRUSER
TARGFLASHOHRESP input | TARGFLASHO, HRESP
TARGFLASHOEXRESP input | TARGFLASHO, EXRESP
TARGFLASHOHREADYOUT input | TARGFLASHO, EXRESP
TARGEXPOHRDATA[31:0] input | TARGEXPO, HRDATA
TARGEXPOHREADYOUT input | TARGEXPO, HREADY
TARGEXPOHRESP input | TARGEXPO, HRESP
TARGEXPOEXRESP input | TARGEXPO, EXRESP
TARGEXPOHRUSER[2:0] input | TARGEXPO, HRUSER
INITEXPOHSEL input | INITEXPO, HSELx
INITEXPOHADDR[31:0] input | INITEXPO, HADDR
INITEXPOHTRANS[1:0] input | INITEXPO, HTRANS
INITEXPOHWRITE input | INITEXPO, HWRITE
INITEXPOHSIZE[2:0] input | INITEXPO, HSIZE
INITEXPOHBURST[2:0] input | INITEXPO, HBURST
INITEXPOHPROT[3:0] input | INITEXPO, HPROT
INITEXPOMEMATTR[1:0] input | INITEXPO, MEMATTR
INITEXPOEXREQ input | INITEXPO, EXREQ
INITEXPOHMASTER([3:0] input | INITEXPO, HMASTER
INITEXPOHWDATA[31:0] input | INITEXPO, HWDATA
INITEXPOHMASTLOCK input | INITEXPO, HMASTLOCK
INITEXPOHAUSER input | INITEXPO, HAUSER
INITEXPOHWUSER[3:0] input | INITEXPO, HWUSER
APBTARGEXP2PRDATA[31:0] | input | APBTARGEXP2, PRDATA
APBTARGEXP2PREADY input | APBTARGEXP2, PREADY
APBTARGEXP2PSLVERR input | APBTARGEXP2, PSLVERR
MTXREMAP[3:0] input Lh;ql\cl)l;l;/xrlzil;géP signals control the remapping of the boot
DAPSWDITMS input | Debug TMS
DAPTDI input | Debug TDI
DAPNTRST input | Test reset
DAPSWCLKTCK input | Test clock / SWCLK
FLASHERR input | Output clock, used by the TPA to sample the other pins

SUG283-3.3
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7 EMPU 7.1 EMCU
Uit 1 I/O ik
FLASHINT input Output clock, used by the TPA to sample the other pins
GPINT input | GPINT
IOEXPOUTPUTO[15:0] output | IOEXPOUTPUTO
IOEXPOUTPUTENO[15:0] output | IOEXPOUTPUTENO
UARTOTXDO output | UARTOTXDO
UART1TXDO output | UART1TXDO
UARTOBAUDTICK output | UARTOBAUDTICK
UART1BAUDTICK output | UART1BAUDTICK
INTMONITOR output | INTMONITOR
MTXHRESETN output | SRAM/Flash Chip reset
SRAMOADDRJ[12:0] output | SRAM address
SRAMOWREN][3:0] output | SRAM Byte write enable
SRAMOWDATA[31:0] output | SRAM Write data
SRAMOCS output | SRAM Chip select
TARGFLASHOHSEL output | TARGFLASHO, HSELx
TARGFLASHOHADDR([28:0] output | TARGFLASHO, HADDR
TARGFLASHOHTRANS[1:0] output | TARGFLASHO, HTRANS
TARGFLASHOHSIZE[2:0] output | TARGFLASHO, HSIZE
TARGFLASHOHBURST[2:0] output | TARGFLASHO, HBURST
TARGFLASHOHREADYMUX output | TARGFLASHO, HREADYOUT
TARGEXPOHSEL output | TARGEXPO, HSELx
TARGEXPOHADDR[31:0] output | TARGEXPO, HADDR
TARGEXPOHTRANS[1:0] output | TARGEXPO, HTRANS
TARGEXPOHWRITE output | TARGEXPO, HWRITE
TARGEXPOHSIZE[2:0] output | TARGEXPO, HSIZE
TARGEXPOHBURST[2:0] output | TARGEXPO, HBURST
TARGEXPOHPROT[3:0] output | TARGEXPO, HPROT
TARGEXPOMEMATTR[1:0] output | TARGEXPO, MEMATTR
TARGEXPOEXREQ output | TARGEXPO, EXREQ
TARGEXPOHMASTER[3:0] output | TARGEXPO, HMASTER
TARGEXPOHWDATA[31:0] output | TARGEXPO, HWDATA
TARGEXPOHMASTLOCK output | TARGEXPO, HMASTLOCK
TARGEXPOHREADYMUX output | TARGEXPO, HREADYOUT
TARGEXPOHAUSER output | TARGEXPO, HAUSER
TARGEXPOHWUSER][3:0] output | TARGEXPO, HWUSER
INITEXPOHRDATA[31:0] output | INITEXPO, HRDATA
INITEXPOHREADY output | INITEXPO, HREADY
INITEXPOHRESP output | INITEXPO, HRESP
INITEXPOEXRESP output | INITEXPO,EXRESP
INITEXPOHRUSER([2:0] output | INITEXPO, HRUSER

SUG283-3.3
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7 EMPU 7.1 EMCU
ity [ I/O Eiiiba
APBTARGEXP2PSTRBI[3:0] output | APBTARGEXP2, PSTRB
APBTARGEXP2PPROT[2:0] output | APBTARGEXP2, PPROT
APBTARGEXP2PSEL output | APBTARGEXP2, PSELXx
APBTARGEXP2PENABLE output | APBTARGEXP2, PENABLE
APBTARGEXP2PADDR[11:0] | output | APBTARGEXP2, PADDR
APBTARGEXP2PWRITE output | APBTARGEXP2, PWRITE
APBTARGEXP2PWDATA[31:0] | output | APBTARGEXP2, PWDATA
DAPTDO output | Debug TDO
DAPJTAGNSW output \rJnTc,)A(\j(é(%l; Serial-Wire selection JTAG mode(1) or SW
DAPNTDOEN output | TDO output pad control signal
TPIUTRACEDATA[3:0] output | Output data
TPIUTRACECLK output | Output clock, used by the TPA to sample the other pins
[REGIHE
Verilog #4t.:
MCU u_sse050_top_syn (

.FCLK(fclk),

.PORESETN(poresetn),

.SYSRESETN(sysresetn),

.RTCSRCCLK(rtcsrcclk),

JOEXPINPUTI(ioexpinputi[15:0]),
JOEXPOUTPUTO(ioexpoutputo[15:0]),
JOEXPOUTPUTENO(ioexpoutputeno[15:0]),

.UARTORXDI(uartOrxdi),

.UARTOTXDO(uartOtxdo),

.UART1RXDI(uart1rxdi),

.UART1TXDO(uart1txdo),

.SRAMORDATA(sramOrdata[31:0]),

.SRAMOADDR(sram0Oaddr[12:0]),
.SRAMOWREN(sramOwren[3:0]),
.SRAMOWDATA(sramOwdata[31:0]),
.SRAMOCS(sramQcs),
.MTXHRESETN(mtxhreset),
.TARGFLASHOHSEL (targflashOhsel),
.TARGFLASHOHADDR(targflashOhaddr[28:0]),
.TARGFLASHOHTRANS(targflashOhtrans[1:0]),

SUG283-3.3
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7 EMPU

7.1 EMCU

SUG283-3.3

.TARGFLASHOHSIZE(targflashOhsize[2:0]),
.TARGFLASHOHBURST (targflashOhburst[2:0]),
.TARGFLASHOHREADYMUX(targflashOhreadymux),
.TARGFLASHOHRDATA(targflashOhrdata[31:0]),
.TARGFLASHOHRUSER(targflashOhruser[2:0]),
.TARGFLASHOHRESP(targflashOhresp),
.TARGFLASHOEXRESP(targflashOexresp),
.TARGFLASHOHREADYOUT (targflashOhreadyout),
.TARGEXPOHSEL (targexpOhsel),
.TARGEXPOHADDR(targexpOhaddr[31:0]),
.TARGEXPOHTRANS(targexpOhtrans[1:0]),
.TARGEXPOHWRITE(targexpOhwrite),
.TARGEXPOHSIZE (targexpOhsize[2:0]),
.TARGEXPOHBURST (targexpOhburst[2:0]),
.TARGEXPOHPROT (targexpOhprot[3:0]),
.TARGEXPOMEMATTR(targexpOmemattr[1:0]),
.TARGEXPOEXREQ(targexpOexreq),
.TARGEXPOHMASTER(targexpOhmaster[3:0]),
.TARGEXPOHWDATA(targexpOhwdata[31:0]),
.TARGEXPOHMASTLOCK(targexpOhmastlock),
.TARGEXPOHREADYMUX(targexpOhreadymux),
.TARGEXPOHAUSER(targexpOhauser),
.TARGEXPOHWUSER(targexpOhwuser[3:0]),
.TARGEXPOHRDATA(targexpOhrdata[31:0]),
.TARGEXPOHREADYOUT (targexpOhreadyout),
.TARGEXPOHRESP(targexpOhresp),
.TARGEXPOEXRESP((targexpOexresp),
.TARGEXPOHRUSER(targexpOhruser[2:0]),
INITEXPOHSEL (initexpOhsel),
INITEXPOHADDR(initexpOhaddr[31:0]),
INITEXPOHTRANS(initexpOhtrans[1:0]),
INITEXPOHWRITE(initexpOhwrite),
INITEXPOHSIZE(initexpOhsize[2:0]),
INITEXPOHBURST (initexpOhburst[2:0]),
INITEXPOHPROT (initexpOhprot[3:0]),
INITEXPOMEMATTR(initexpOmemattr{1:0]),
INITEXPOEXREQ(initexpOexreq),
INITEXPOHMASTER(initexpOhmaster[3:0]),
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INITEXPOHWDATA(initexpOhwdata[31:0]),
INITEXPOHMASTLOCK(initexpOhmastlock),
INITEXPOHAUSER(initexpOhauser),
INITEXPOHWUSER(initexpOhwuser[3:0]),
INITEXPOHRDATA(initexpOhrdata[31:0]),
INITEXPOHREADY (initexpOhready),
INITEXPOHRESP(initexpOhresp),
INITEXPOEXRESP(initexpOexresp),
INITEXPOHRUSER(initexpOhruser[2:0]),
APBTARGEXP2PSEL (apbtargexp2psel),
APBTARGEXP2PENABLE (apbtargexp2penable),
APBTARGEXP2PADDR(apbtargexp2paddr[11:0]),
APBTARGEXP2PWRITE (apbtargexp2pwrite),
APBTARGEXP2PWDATA(apbtargexp2pwdata[31:0]),
APBTARGEXP2PRDATA(apbtargexp2prdata[31:0]),
APBTARGEXP2PREADY (apbtargexp2pready),
APBTARGEXP2PSLVERR(apbtargexp2pslverr),
APBTARGEXP2PSTRB(apbtargexp2pstrb[3:0]),
APBTARGEXP2PPROT (apbtargexp2pprot[2:0]),
.MTXREMAP(mtxremap[3:0]),
.DAPSWDITMS(dapswditms),
.DAPTDI(daptdi),
.DAPTDO(daptdo),
.DAPNTRST(dapntrst),
.DAPSWCLKTCK(dapswclk_tck),
.DAPNTDOEN(dapntdoen),
.DAPJTAGNSW( (dapjtagnsw),
.TPIUTRACEDATA(tpiutracedata[3:0]),
.TPIUTRACECLK(tpiutraceclk),
.FLASHERR(flasherr),
.GPINT(gpint),
.FLASHINT (flashint)

);

Vhdl #i4k.:

COMPONENT MCU

PORT(
FCLK:IN std_logic;
PORESETN:IN std_logic;
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SYSRESETN:IN std_logic;

RTCSRCCLK:IN std_logic;

UARTORXDI:IN std_logic;

UART1RXDI:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

IOEXPINPUTI:IN std_logic_vector(15 downto 0);
SRAMORDATA:IN std_logic_vector(31 downto 0);
TARGFLASHOHRDATA:IN std_logic_vector(31 downto 0);
TARGFLASHOHRUSER:IN std_logic_vector(2 downto 0);
TARGFLASHOHRESP:IN std_logic;
TARGFLASHOEXRESP:IN std_logic;
TARGFLASHOHREADYOUT:IN std_logic;
TARGEXPOHRDATA: IN std_logic_vector(31 downto 0);
TARGEXPOHREADYOUT:IN std_logic;
TARGEXPOHRESP:IN std_logic;
TARGEXPOEXRESP:IN std_logic;
TARGEXPOHRUSER: IN std_logic_vector(2 downto 0);
INITEXPOHSEL:IN std_logic;

INITEXPOHADDR: IN std_logic_vector(31 downto 0);
INITEXPOHTRANS: IN std_logic_vector(1 downto 0);
INITEXPOHWRITE: IN std_logic;

INITEXPOHSIZE: IN std_logic_vector(2 downto 0);
INITEXPOHBURST: IN std_logic_vector(2 downto 0);
INITEXPOHPROT: IN std_logic_vector(3 downto 0);
INITEXPOMEMATTR: IN std_logic_vector(1 downto 0);
INITEXPOEXREQ: IN std_logic;

INITEXPOHMASTER: IN std_logic_vector(3 downto 0);
INITEXPOHWDATA: IN std_logic_vector(31 downto 0);
INITEXPOHMASTLOCK: IN std_logic;
INITEXPOHAUSER: IN std_logic;

INITEXPOHWUSER: IN std_logic_vector(3 downto 0);
APBTARGEXP2PRDATA: IN std_logic_vector(3 downto 0);
APBTARGEXP2PREADY: IN std_logic;
APBTARGEXP2PSLVERR: IN std_logic;

MTXREMAP: IN std_logic_vector(3 downto 0);
DAPSWDITMS: IN std_logic;

DAPTDI: IN std_logic;
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DAPNTRST: IN std_logic;

DAPSWCLKTCK: IN std_logic;

FLASHERR: IN std_logic;

FLASHINT: IN std_logic;

GPINT: IN std_logic;

IOEXPOUTPUTO:OUT std_logic_vector(15 downto 0);
IOEXPOUTPUTENO:OUT std_logic_vector(15 downto 0);
IOEXPINPUTI:OUT std_logic_vector(15 downto 0);
UARTOTXDO: OUT std_logic;

UART1TXDO: OUT std_logic;

UARTOBAUDTICK: OUT std_logic;

UART1BAUDTICK: OUT std_logic;

INTMONITOR: OUT std_logic;

MTXHRESETN: OUT std_logic;

SRAMOADDR:OUT std_logic_vector(12 downto 0);
SRAMOWREN:OUT std_logic_vector(3 downto 0);
SRAMOWDATA:OUT std_logic_vector(31 downto 0);
SRAMOCS: OUT std_logic;

TARGFLASHOHSEL: OUT std_logic;
TARGFLASHOHREADYMUX: OUT std_logic;
SRAMORDATA:OUT std_logic_vector(31 downto 0);
TARGFLASHOHADDR:OUT std_logic_vector(28 downto 0);
TARGFLASHOHTRANS:OUT std_logic_vector(1 downto 0);
TARGFLASHOHSIZE:OUT std_logic_vector(2 downto 0);
TARGFLASHOHBURST:OUT std_logic_vector(2 downto 0);
TARGFLASHOHRDATA:OUT std_logic_vector(31 downto 0);
TARGEXPOHADDR:OUT std_logic_vector(31 downto 0);
TARGEXPOHSEL: OUT std_logic;

TARGEXPOHWRITE: OUT std_logic;

TARGEXPOEXREQ: OUT std_logic;
TARGEXPOHMASTLOCK: OUT std_logic;
TARGEXPOHREADYMUX: OUT std_logic;
TARGEXPOHAUSER: OUT std_logic;

INITEXPOHREADY: OUT std_logic;

INITEXPOHRESP: OUT std_logic;

INITEXPOEXRESP: OUT std_logic;
TARGEXPOHTRANS:OUT std_logic_vector(1 downto 0);
TARGEXPOHSIZE:OUT std_logic_vector(2 downto 0);
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TARGEXPOHBURST:OUT std_logic_vector(2 downto 0);
TARGEXPOHPROT:OUT std_logic_vector(3 downto 0);
TARGEXPOMEMATTR:OUT std_logic_vector(1 downto 0);
TARGEXPOHMASTER:OUT std_logic_vector(3 downto 0);
TARGEXPOHWDATA:OUT std_logic_vector(31 downto 0);
TARGEXPOHWUSER:OUT std_logic_vector(3 downto 0);
INITEXPOHRDATA:OUT std_logic_vector(31 downto 0);
INITEXPOHRUSER:OUT std_logic_vector(2 downto 0);
APBTARGEXP2PSTRB:OUT std_logic_vector(3 downto 0);
APBTARGEXP2PPROT:OUT std_logic_vector(2 downto 0);
APBTARGEXP2PADDR:OUT std_logic_vector(11 downto 0);
APBTARGEXP2PWDATA:OUT std_logic_vector(31 downto 0);
TPIUTRACEDATA:OUT std_logic_vector(3 downto 0);
APBTARGEXP2PSEL: OUT std_logic;
APBTARGEXP2PENABLE: OUT std_logic;
APBTARGEXP2PWRITE: OUT std_logic;

DAPTDO: OUT std_logic;

DAPJTAGNSW: OUT std_logic;

DAPNTDOEN: OUT std_logic;

TPIUTRACECLK: OUT std_logic;

END COMPONENT;

uut: MCU

PORT MAP (
FCLK=> fclk;
PORESETN=> poresetn;
SYSRESETN=> sysresetn;
RTCSRCCLK=> rtcsrcclk;
UARTORXDI=> uartOrxdi;
UART1RXDI=> uart1rxdi;
CLK=>clk,
RESET=>reset,
IOEXPINPUTI=>ioexpinputi,
SRAMORDATA=>sramOrdata,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGFLASHOHRUSER=>targflashOhruser,
TARGFLASHOHRESP=>targflashOhresp,
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TARGFLASHOEXRESP=>targflashOexresp,
TARGFLASHOHREADYOUT=>targflashOhreadyout,
TARGEXPOHRDATA=>targexpOhrdata,
TARGEXPOHREADYOUT=>targexpOhreadyout,
TARGEXPOHRESP=>targexpOhresp,
TARGEXPOEXRESP=>targexpOexresp,
TARGEXPOHRUSER=>targexpOhruser,
INITEXPOHSEL=>initexpOhsel,
INITEXPOHADDR=>initexpOhaddr,
INITEXPOHTRANS=>initexpOhtrans,
INITEXPOHWRITE=>initexpOhwrite,
INITEXPOHSIZE=>initexpOhsize,
INITEXPOHBURST=>initexpOhburst,
INITEXPOHPROT=>initexpOhprot,
INITEXPOMEMATTR=>initexpOmemattr,
INITEXPOEXREQ=>initexpOexreq,
INITEXPOHMASTER=>initexpOhmaster,
INITEXPOHWDATA=>initexpOhwdata,
INITEXPOHMASTLOCK=>initexpOhmastlock,
INITEXPOHAUSER=>initexpOhauser,
INITEXPOHWUSER=>initexpOhwuser,
APBTARGEXP2PRDATA=>apbtargexp2prdata,
APBTARGEXP2PREADY=>apbtargexp2pready,
APBTARGEXP2PSLVERR=>apbtargexp2pslverr,
MTXREMAP=>mtxremap,
DAPSWDITMS=>dapswditms,
DAPTDI=>daptdi,

DAPNTRST=>dapntrst,
DAPSWCLKTCK=>dapswclktck,
FLASHERR=>flasherr,

FLASHINT=>flashint,

GPINT=>gpint,
IOEXPOUTPUTO=>ioexpoutputo,
IOEXPOUTPUTENO=>ioexpoutputeno,
IOEXPINPUTI=>ioexpinputi,
UARTOTXDO=>uartOtxdo,
UART1TXDO=>uart1txdo,
UARTOBAUDTICK=>uartObaudtick,

17(54)




7 EMPU

7.1 EMCU

SUG283-3.3

UART1BAUDTICK=>uart1baudtick,
INTMONITOR=>intmonitor,
MTXHRESETN=>mtxhresetn,
SRAMOADDR=>sramQaddr,
SRAMOWREN=>sramOwren,
SRAMOWDATA=>sramOwdata,
SRAMOCS=>sramOcs,
TARGFLASHOHSEL=>targflashOhsel,
TARGFLASHOHREADYMUX=>targflashOhreadymux,
SRAMORDATA=>sramOrdata,
TARGFLASHOHADDR=>targflashOhaddr,
TARGFLASHOHTRANS=>targflashOhtrans,
TARGFLASHOHSIZE=>targflashOhsize,
TARGFLASHOHBURST=>targflashOhburst,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGEXPOHADDR=>targexpOhaddr,
TARGEXPOHSEL=>targexpOhsel,
TARGEXPOHWRITE=>targexpOhwrite,
TARGEXPOEXREQ=>targexpOexreq,
TARGEXPOHMASTLOCK=>targexpOhmastlock,
TARGEXPOHREADYMUX=>targexpOhreadymusx,
TARGEXPOHAUSER=>targexpOhauser,
INITEXPOHREADY=>initexpOhready,
INITEXPOHRESP=>initexpOhresp,
INITEXPOEXRESP=>initexpOexresp,
TARGEXPOHTRANS=>targexpOhtrans,
TARGEXPOHSIZE=>targexpOhsize,
TARGEXPOHBURST=>targexpOhburst,
TARGEXPOHPROT=>targexpOhprot,
TARGEXPOMEMATTR=>targexpOmemattr,
TARGEXPOHMASTER=>targexpOhmaster,
TARGEXPOHWDATA=>targexpOhwdata,
TARGEXPOHWUSER=>targexpOhwuser,
INITEXPOHRDATA=>initexpOhrdata,
INITEXPOHRUSER=>initexpOhruser,
APBTARGEXP2PSTRB=>apbtargexp2pstrb,
APBTARGEXP2PPROT=>apbtargexp2pprot,
APBTARGEXP2PADDR=>apbtargexp2paddr,
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APBTARGEXP2PWDATA=>apbtargexp2pwdata,
TPIUTRACEDATA=>tpiutracedata,
APBTARGEXP2PSEL=>apbtargexp2psel,
APBTARGEXP2PENABLE=>apbtargexp2penable,
APBTARGEXP2PWRITE=>apbtargexp2pwrite,
DAPTDO=>daptdo,

DAPJTAGNSW=>dapjtagnsw,
DAPNTDOEN=>dapntdoen,
TPIUTRACECLK=>tpiutraceclk );
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8.1 GSR
FRENE
GSR (Global Set/Reset), 4 JsBAr/E AL, v LSl 45 & A7/
HALThREE, RHEFA . BN —BEZE B, SIS, nfiERNT
55, BRI Z A7 2SS B A1/ R AL
wmAREE
8-1 GSR imA~=E

GSRI——> GSR

IO T8

£ 8-1 GSR #HON4A

i 0 44 /0 Eiipa

GSRI Input GSR fii N\, fKHE AR

[RiEGIL

Verilog #l4t.:
GSR gsr_inst(
.GSRI(GSRI)
);
Vhdl #i4k.:
COMPONENT GSR
PORT (
GSRI:IN std_logic
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);
END COMPONENT;
gsr_inst:GSR
PORT MAP(
GSRI => GSRI

8.2 INV
[RENER
INV CInverter), HUibibh.
i O R EE
8-2 INV i OAREE

| —] INV. —>O

ImON4E
= 8-2 INV O+ 48

Ui 1 44 1’0 ik

I Input INV A

o) Output INV Z a8 H

[RiEfI

Verilog #l4t.:
INV uut (
.0(0),
(1)
);
Vhdl 54k
COMPONENT INV
PORT (
O:0UT std_logic;
I:IN std_logic

);
END COMPONENT;
uut:INV

SUG283-3.3
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PORT MAP(
0=>0,

[ =>1

8.3 VCC
[RiET4A
A R AR AR
im O REE
& 8-3 VCC i ARERE

vce [—>V

i A T48

& 8-3 VCC #O/NT44

I 145 /0 iR

\Y, Output VCC %t

[RiEGIL

Verilog #4t.:
VCC uut (
V(V)
);
Vhdl 54k
COMPONENT VCC
PORT (
V:OUT std_logic
);
END COMPONENT;
uut:VCC
PORT MAP(
V=>V
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8.4 GND
[RIBNB
WA R R AR
im QR EE

8-4 GND ix O~ EE

GND [—>G

w9 4R

% 8-4 GND g O 43

i 144 110 it

G Output GND %

[FiEHIL

Verilog #4t.:
GND uut (
.G(G)
);
Vhdl 54k
COMPONENT GND
PORT (
G:OUT std_logic
);
END COMPONENT;
uut:GND
PORT MAP(
G=>G
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JRIBNTA

BANDGAP [ ZhRE A& it A Hh ) 5 S i bR B ALE 5 1 B R R R AR, 5%
5 BANDGAP, ] OSC. PLL. FLASH % Hug AR TAE, 1T LAE 2K

A ETIREMIER .
B Rg
%< 8-5 BANDGAP E &t

ENS EY]

afF

GW1NZ

GW1NZ-1

/INE W GWI1N

GW1N-2,GW1N-1P5

GW1NR

GW1NR-2

i O~ E
8-5 BANDGAP i 7= E

BGEN——> BANDGAP

IwmONT4E
% 8-6 BANDGAP O+

Uity 1 44 I/O

ik

BGEN Input

BANDGAP fiifigf5 5, it AL

[RiEGIL

Verilog B4t
BANDGAP uut (
.BGEN(bgen)
);
Vhdl i1k
COMPONENT BANDGAP
PORT (
BGEN:IN std_logic
);
END COMPONENT;
uut:BANDGAP
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IP @M

PORT MAP(
BGEN=> |

7£ IP Core Generator Ftiii#, #.ii “BandGap”, Fi A< iR
BandGap HIAHI(E EMEE

IPHACE

1t IP Core Generator 7+, X{ BandGap, #f i BandGap ] “IP
Customization” & 1. Z& HEHE “File” EEME. “Options” ft & HE LA
i 2N HER, Wi 8-6 A

[#] 8-6 BandGap Y IP Customization & 14544

" IP Customization ? e
BandGap oo
File
Device:  |GWINZ-1 | Part Number: | GWINZ-LVIFN32C6/15 |
Create In: |EAIDE2021\BANDGAP\src\gowin bandgap |[=
File Name: |gowin_bandgap | Module Name: |Gowin_BANDGAP |
Language: Verilog -
—f EGEN
Cancel
1. File fid B AHE
File B B AEH THCE AR IP & SCHIAE IS B
® Device: i~ ELE ) Device 18 5 ;
® Part Number: Z/xCUACE 1 Part Number {5 2.
® Create In: FCE M IP Wi XA HARES AR . w74 M SCAHE H

B H bR AR, R8I SOREA M AL A B H AR AR

25(54)




SUG283-3.3

8 HE 8.6 SPMI
® File Name: FCE =R IP Wit U TR 4L o T8 A7 SCASHE v] 2 5
Yn B SN 24
® Module Name: FCE P=4 K7 IP 311 X4 module name. 7E45 11 5C
AHER] B w44 7K. Module Name AfE5 BB L4 FRAE A, #
AHIE, N Error #75;
® Language: L& =AN IP Wit SRR IR TE 5 o EBA M
FIRHE, EEEHIRET, SCFF Verilog A1 VHDL.
2. U ERHER
uiti 135 A P 2 78 2481 IP Core HOC B 45 s BIHER, &l 8-6 Fias.
IP & Rt
IP & Ol B e s, reAE IR E S “File Name” i 44 1 =44,
PLERAFC & AT A28
® P ¥t “gowin_bandgap.v” N5 %K) verilog bR, FRAEH S H IP
BoE, F2AEseflibn BandGap;
® [P Vit A T gowin_bandgap_tmp.v, JyHH R 1P g
AR SCA 5
® P it & A4 :“gowin_bandgap.ipc”, I Rl NERZ %) 1P #EATECE .
|
Qe B R RE S 2 VHDL, WA RN SO 4 E 2808 .vhd
8.6 SPMI

[FiEN4
SPMI (System Power Management Interface) J&—FfiW k#1780,
AT T shaEh B RGN RIER KK 5 TS .

BB

2= 8-7 SPMI &84

Kk &7 s

IINE I GW1NZ GW1NZ-1
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8.6 SPMI
ImOREE
& 8-7 SPMI i R EE
CLK%(}; :: =% ADDRO
RESE(%E' :: 7> DATAO
LOCRESET — 6> STATE
PA — SPMI 4% CMD
SA —]
oA —> > SDATA
iiione s
ENEXT —
w43
& 8-8 SPMI i O 43
i 1 /0 ik
CLK input Clock input
CLKEXT input External clock input
CE input Clock Enable
RESETN input Reset input
ENEXT input Enext input
LOCRESET input Local reset input
PA input Priority arbitration input
SA input Secondary arbitration input
CA input Connection arbitration input
ADDRI input Addr input
DATAI input Data input
ADDRO output Addr output
DATAO output datat output
STATE output state output
CMD output command output
SDATA inout SPMI Serial data
SCLK inout SPMI Serial Clock
[FEBIE
Verilog #4t :
SPMI uut (
.ADDRO(addro),
.DATAO(datao),
.STATE(state),
.CMD(cmd),
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.SDATA(sdata),
.SCLK(sclk),
.CLK(clk),
.CE(ce),
.RESETN(resetn),
.LOCRESET((locreset),
PA(pa),

SA(sa),

.CA(ca),
ADDRI(addri),
.DATAI(datai),
.CLKEXT(clkext),
.ENEXT (enext)

);
Vhdl 4k

COMPONENT SPMI
PORT(
CLK:IN std_logic;

);

CLKEXT:IN std_logic;

CE:IN std_logic;

RESETN:IN std_logic;

ENEXT:IN std_logic;

LOCRESET:IN std_logic;

PA:IN std_logic;

SA:IN std_logic;

CA:IN std_logic;

ADDRI:IN std_logic_vector(3 downto 0);
DATAL:IN std_logic_vector(7 downto 0);
ADDRO:OUT std_logic_vector(3 downto 0);
DATAO:OUT std_logic_vector(7 downto 0);
STATE:OUT std_logic_vector(15 downto 0);
CMD:OUT std_logic_vector(3 downto 0);
SDATA:INOUT std_logic;

SCLK:INOUT std_logic

END COMPONENT;

uut: SPMI

PORT MAP (
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CLK=>clk,

CLKEXT=>clkext,
CE=>ce,
RESETN=>resetn,
ENEXT=>enext,
LOCRESET=>locreset,
PA=>pa,

SA=>sa,

CA=>ca,
ADDRI=>addri,
DATAI=>datai,
ADDRO=>addro,
DATAO=>datao,
STATE=>state,

7E IP Core Generator i, i “SPMI”, FLiA < 78 SPMI

CMD=>cmd,
SDATA=>sdata,
SCLK=>sclk
);
IP A A
HIAH A B MR .
IPECE

7£ IP Core Generator A7, Xl SPMI, #H SPMI ff) “IP

Customization” & M. Z& DK “File” ECEMNE. “Options” fi & HE LK
Uity R R HER],  anf&] 8-8 FTar
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[ 8-8 SPMI B IP Customization & 14543
"% IP Customization ? X
R
SPMI 3T
File
Device:  |GWINZ-1 | Part Number: | GWINZ-LVIFN32CE/15 |
Create In: | E:\IDE2021\SPMI\sre\gowin spmi | [=
File Name: |gowin_spmi | Module Name: |Gowin_SPMI |
Language: |Verilog -
= CLK
—{ CLiT ADDROLS (=4 Options
e AR et Functional Configuration
| RescT Master/Slave: () Master (@ Slave
I ExT STRTE150] =i
[y Master Configuration
5
N CMD[30] e MID: o SCLK Normal Period: |3 &
— 5 Respond Delay: [0 3 SCLK Low Periad: S
SDATA e
— A
Slave Configuration
= ADDRI|3| SCLK g
SID:
= CWT[TD)
General Configuration
Request Pipeline Steps: EI Clock Frequency: I:I
[] Enable State Code Register [ Enable Decode Command
[ Clock From External Enable Reset Command

SUG283-3.3

Cancel

1. File Bt B HE
® File it BMEF THECE A1 IP Bt U E B .
® SPMI [ File it B AE 113 FH 1 BANDGAP #5254, HAkiE 5% 8.5

BANDGAP #i7> H] File It EAE.

2. Options At BAHE
Options Bo B HEF T EH € X E IP, Options fic & HELN & 8-8 filr

7N

Functional Configuration:

Master/Slave: % SPMI ¥ & N ENLEL ML .

Master Configuration:

MID: ALK ID, BEJEH Y 0-3, BUAEN 0.
Respond Delay: & M B SE R B[]

SCLK Normal Period: Normal =T sclk f & #HK .
SCLK Low Period: HERRBI T sclk i & AL .
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® Slave Configuration:
SID: W& SPMI M\HL ID.
® General configuration:

- Enable State Code Register: 3 HEZEH #7745, #lan, a0
M JE RS ARY B A7 48" e T, %t STATE Hiskisid — 4
- Request Pipeline Steps: ¥ & i K{5 5 KA AR D K o

- Enable Decode Command: & FEiZEFfErg . Sk 8 FH g
hér4, SPMI L E AL, BEIR, 5 FMER 4.

- Enable Reset Command: i HEZEF HE @
- Clock From External: J& k22 H #hEBHS 4
- Clock Frequency: ZRGiIEHHZR
3. Uiy B HE
iy 127~ HE B2 4 /T 1P Core [TCE &5 FURBIKER], 4l 8-8 ATk .
IP 4 B3

IP & Ol E SEE, roAE LR E S “File Name” iy 44 1 =44,

PLERARC & AT A28

® IP &1t “gowin_spmi.v” N5EEEH) verilog BBk, #R¥EH T IP B
B, AL SPMI;

® [P it AR ST gowin_spmi_tmp.v, JNH PR IP B iHd B b
A

® P CE SCfF: “gowin_spmi.pc”, F Al INEGZSCHERT IP 3EATRCE .

byl

e B PIEREERE S & VHDL, TR AR RTINSO 4 JE 4% 8 .vhd .

RENER

I3C (Improved Inter Integrated Circuit) j& —Fip £ 2k, AT 12C
A1 SPI R SCHEFME, BEA AR S B HL G S i RG B B . SCRFIGT)
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ImOREE
& 8-9 I3C i AREE
AAC —
AAS —
ACC —>f —> AAO
ACKLS —
ACS —] —>CMO
ADDRS —» 4% D0
CE —>
CLK —> % DOBUF
CMC — —» L.GYO
C}\)ﬂf , : —» PARITYERROR
Love = —> SCLO
LGYS — —> SCLOEN
RECYDHS — 13¢ —> SCLPULLO
RESET —» —> SCLPULLOEN
SCLT —
SEDNAHS — — SDAOEN
SENDALS —3»
SEDNDHS > — SDAPULLO
SENDDLS —| —> SDAPULLOEN
SIC —
STRTC — —» SI0
STRTS —»
STRIHDS —» STRTO
STOPC—p % STATE
STOPS —» 8
STOPSUS > —» STOPO
STOPHDS
RO
& 8-10 I3C IR A4
i 110 B
CE input Clock Enable
RESET input Reset input
CLK input Clock input
LGYS input The current communication object is the 12C setting signal
CMS input The device enters the Master's set signal
ACS Select the setting signal when determining whether to
input continue.
AAS Reply the ACK setting signal when a reply is required from
input the ACK/NACK
STOPS input Input the STOP command
STRTS input Input the START command.
LGYC input The current communication object is the 12C
CMC input The reset signal that the device is in master.
ACC The reset signal that selects continue when selecting
input whether to continue
AAC input Reply the ACK reset signal when a reply is required from
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the ACK/NACK

SIC input Interrupt to identify the reset signal

STOPC input The reset signal is in STOP state

STRTC input The reset signal is in START state

STRTHDS input Adjust the setting signal when generating START

SENDAHS Adjust the setting signal of SCL at a high level when the
input address is sent.

SENDALS Adjust the setting signal of SCL at a low level when the
input address is sent

ACKHS input Adjust the setting signal of SCL at a high level in ACK.

SENDDLS input Adjust the setting signal of SCL at a low level in ACK.

RECVDHS Adjust the setting signal of SCL at a high level when the
input data are received

RECVDLS Adjust the setting signal of SCL at a low level when the
input data are received

ADDRS input The slave address setting interface

DI input Data Input.

SDAI input I3C serial data input

SCLI input I3C serial clock input

LGYO Output the current communication object as the 12C
output command.

CMO output Output the command of the device is in the Master mode.

ACO output Continue to output when selecting whether to continue

AAO output Reply ACK when you need to reply ACK/NACK

SIO output Interrupt to output the identity bit

STOPO output Output the STOP command

STRTO output Output the START command

PARITYERROR output Output check when receiving data

DOBUF output Data output after caching

DO output Data output directly

STATE output Output the internal state

SDAO output I3C serial data output

SCLO output I3C serial clock output

SDAOEN output I3C serial data oen output

SCLOEN output I3C serial clock oen output

SDAPULLO output Controllable pull-up of the I3C serial data

SCLPULLO output Controllable pull-up of the I3C serial clock

SDAPULLOEN output Controllable pull-up of the I3C serial data oen

SCLPULLOEN output Controllable pull-up of the I3C serial clock oen
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Verilog B4t
I3C i3c_inst (

.LGYO(lgyo),
.CMO(cmo),
.ACO(aco),
.AAQO(aao),
.S10(sio),
.STOPO(stopo),
.STRTO(strto),
.PARITYERROR(parityerror),
.DOBUF(dobuf),
.DO(dout),
STATE(state),
.SDAO(sdao),
.SCLO(sclo),
.SDAOEN(sdaoen),
.SCLOEN(scloen),
.SDAPULLO(sdapullo),
.SCLPULLO(sclpullo),
.SDAPULLOEN(sdapulloen),
.SCLPULLOEN(sclpulloen),
.LGYS(lgys),
.CMS(cms),
ACS(acs),
AAS(aas),
STOPS(stops),
STRTS(strts),
.LGYC(lgyc),
.CMC(cmc),
ACC(acc),
AAC(aac),
.SIC(sic),
.STOPC(stopc),
STRTC(strtc),
.STRTHDS(strthds),
.SENDAHS(sendahs),
.SENDALS(sendals),
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);

Vhdl #4k:

ACKHS(ackhs),
ACKLS(ackls),
.STOPSUS(stopsus),
.STOPHDS(stophds),

.SENDDHS(senddhs),

.SENDDLS(senddls),
.RECVDHS(recvdhs),
.RECVDLS(recvdls),
.ADDRS(addrs),
.DI(di),

.SDAI(sdai),
.SCLI(scli),

.CE(ce),

.RESET (reset),
.CLK(clk)

COMPONENT I3C

PORT (

LGYO: OUT STD_LOGIC;

CMO: OUT STD_LOGIC;

ACO: OUT STD_LOGIC;

AAO: OUT STD_LOGIC;

SIO: OUT STD_LOGIC;

STOPO: OUT STD_LOGIC;

STRTO: OUT STD_LOGIC;

PARITYERROR: OUT STD_LOGIC;

DOBUF: OUT STD_LOGIC_VECTOR(7 DOWNTO 0);
DOUT: OUT STD_LOGIC_VECTOR(7 DOWNTO 0);
STATE: OUT STD_LOGIC_VECTOR(7 DOWNTO 0);
SDAO: OUT STD_LOGIC;

SCLO: OUT STD_LOGIC;

SDAOEN: OUT STD_LOGIC;

SCLOEN: OUT STD_LOGIC;

SDAPULLO: OUT STD_LOGIC;

SCLPULLO: OUT STD_LOGIC;

SDAPULLOEN: OUT STD_LOGIC;

SCLPULLOEN: OUT STD_LOGIC;
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);

LGYS: IN STD_LOGIC;
CMS: IN STD_LOGIC;
ACS: IN STD_LOGIC;

AAS: IN STD_LOGIC;
STOPS: IN STD_LOGIC;
STRTS: IN STD_LOGIC;
LGYC: IN STD_LOGIC;
CMC: IN STD_LOGIC;
ACC: IN STD_LOGIC;

AAC: IN STD_LOGIC;

SIC: IN STD_LOGIC;
STOPC: IN STD_LOGIC,;
STRTC: IN STD_LOGIC;
STRTHDS: IN STD_LOGIC;
SENDAHS: IN STD_LOGIC;
SENDALS: IN STD_LOGIC;
ACKHS: IN STD_LOGIC;
ACKLS: IN STD_LOGIC;
STOPSUS: IN STD_LOGIC;
STOPHDS: IN STD_LOGIC;
SENDDHS: IN STD_LOGIC;
SENDDLS: IN STD_LOGIC;
RECVDHS: IN STD_LOGIC,;
RECVDLS: IN STD_LOGIC;
ADDRS: IN STD_LOGIC;

DI: IN STD_LOGIC_VECTOR(7 DOWNTO 0);

SDAI: IN STD_LOGIC;
SCLI: IN STD_LOGIC;
CE: IN STD_LOGIC;
RESET: IN STD_LOGIC;
CLK: IN STD_LOGIC

END COMPONENT;

uut: 13C

PORT MAP (

LGYO => Igyo,
CMO =>cmo,
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ACO => aco,

AAO => aao,

SIO => sio,

STOPO => stopo,
STRTO => strto,
PARITYERROR => parityerror,
DOBUF => dobuf,
DOUT => dout,

STATE => state,

SDAO => sdao,

SCLO => sclo,

SDAOEN => sdaoen,
SCLOEN => scloen,
SDAPULLO => sdapullo,
SCLPULLO => sclpullo,
SDAPULLOEN => sdapulloen,
SCLPULLOEN => sclpulloen,
LGYS =>Igys,

CMS =>cms,

ACS => acs,

AAS => aas,

STOPS => stops,
STRTS => strts,

LGYC => Igyc,

CMC =>cmc,

ACC => acc,

AAC => aac,

SIC => sic,

STOPC => stopc,
STRTC => strtc,
STRTHDS => strthds,
SENDAHS => sendahs,
SENDALS => sendals,
ACKHS => ackhs,
ACKLS => ackls,
STOPSUS => stopsus,
STOPHDS => stophds,
SENDDHS => senddhs,
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SENDDLS => senddls,
RECVDHS => recvdhs,
RECVDLS => recvdls,
ADDRS => addrs,

DI => di,

SDAI => sdai,

SCLI => scli,

CE =>ce,

RESET => reset,

CLK =>clk

IP A

7£ IP Core Generator FL1fj 1 8.7 13C 1 13C SDR, FiiA45 <> &
I3C SDR (5 BAMEEL,
IPECE

1t IP Core Generator Ft[ii+, X “I3C SDR”, #H I3C ] “IP
Customization” & I, %% HAHE “File” FCEHNE. “Options” Bt & HE DL A
sty s HER,  anlEl 8-10 Arws

& 8-10 I3C By IP Customization & 0%

' IP Customization ?

X

I3C SDR 2
File

Device: GWINZ-1 Part Number: |GWINZ-LV1FN32C6/15

Create In: | EAIDE2021\13C\sre\gowin_i3c |[=

File Name: Module Name: | Gowin_I3C

Language: |Verilog he

Options

SLAVE STATIC ADDRESS: (7'h00~T"h7F)

TTTTTTTTITTRNNRRIIUNNINININY
S S S S S S S S S S A A A S

Cancel
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8.8 activeFlash

1. File it BHE
® File FCEAEH] T HCE £ IP B ST HIARRAE B

® [3C 1] File BiC EAE(1)ff | BANDGAP BithISMl, HAikiEZS% 8.5
BANDGAP 7> i) File Bt EAE. .

2. Options At BAHE

® Options FCEMEH T H F H € XECE IP, Options it EHEWI & 8-10
FrRo

® SLAVE STATIC ADDRESS - &5 MHLIIHH AL
3. Ui R RHEE]

i [ 2~ AE B 7R IP Core (FC & 45 /R IHER], Wil 8-10 Fik.
IP 4 gl Sc

IP & MECE SRR, P EUBCE M “File Name” i 44 () =30 AF,
PABRINEC B NI4T 41

® P i3 “gowin_i3c.v” A SE R verilog BEER, A P IP ECE,
FEAE S AR T 13C

® P il fd AR S gowin_i3c_tmp.v, NFH R IP BHE AR ST
4

® |PWCE . “gowin_i3c.ipc”, H A INEAZ AN IP BHATECE .
Y
U B PR PR ITE S & VHDL, AR R AN SO JE 288 .vhd

8.8 activeFlash

SUG283-3.3

JRIBT R

Wi Pk SPI Nor Flash Itk . 52514 activeFlash I,
|_active_flash_sclk 75 AR 4{5 5, |_active_flash_holdn 75 247 5.

!

SLA5IAL activeFlash, FI/ it Bl in 14 4> LUT #1 10 4~ REG %,
B

%% 8-11 activeFlash & 2844

S #5 e

=38 GW2AN GW2AN-18X, GW2AN-9X
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imOREHE
[&] 8-11 activeFlash i A~ =E

I active flash holdn —————

activeFlash — 0 active flash ready
I active flash sclk —————»
Im O 4R
%% 8-12 activeFlash 35 0 9T+48
3 1 110 Eit:pa
|_active_flash_holdn input | IEHIBEPRFFE S, &SP ABGE Flash
I_active_flash_sclk input N PN R=2
O_active_flash_ready | output | Ready ¥ithibridi, miH PRI~ Flash OGS

[FigHlE
Verilog #4t.:

activeFlash activeFlash_inst (
. |_active_flash_holdn (I_active_flash_holdn),
. |_active_flash_sclk (I_active_flash_sclk),
. O_active_flash_ready (O_active_flash_ready)

);

Vhdl 54k
COMPONENT activeFlash
PORT(
|_active_flash_holdn:IN std_logic;
|_active_flash_sclk:IN std_logic;
O_active flash_ready:OUT std_logic
);
END COMPONENT;
uut: activeFlash
PORT MAP (
|_active_flash_holdn => |_active_flash_holdn,
|_active_flash_sclk =>|_active_flash_sclk,
O_active_flash_ready => O_active flash_ready
);
ARKH

WL F i —i, FTELEH P i sefi1k activeFlash &k,
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8.9 OTP
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1. EzES =% Configuration>Bitstream Fit & T [fii background
programming fic & & 12C/JTAG/SSPI/QSSPI, 7 Z 5241k activeFlash;

2. E=SRmIEBAE Configuration>Bitstream fit & 7 I background
programming EC & A~ OFF, H{#H SPI Nor Flash Interface IP i}, 5%
sk activeFlash.

[FENER
OTP(One Time Programming),

O P77 i fE BAERAE L)X, ] OTP

AT LBEEUR R s B

BB

£ 8-13 OTP EFBH

Kk EY | e
GW2AN GW2AN-18X, GW2AN-9X
GW5AT GW5AT-138

RE GW5A GW5A-25, GW5A-138 B it/
GWS5AST GW5AST-138 B fitA

iw A= E

[#] 8-12 GW2AN OTP iz A= E

SCLK —>|

CSB — >

OoTP

——> DOUT

[#] 8-13 Arora V OTP i O R~EE

CLK —>»

READ ——>
SHIFT—>

OTP

—— DOUT

iwOT4R

£z 8-14 GW2AN OTP g AN 43

i /0 Eiipa

SCLK | input f éﬁﬁ?@? NI AR H 2] DOUT, 352 5 e 2 i3 A
CSB input FikfES, KHFERG

DOUT | output | & 47#dE%0H
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%% 8-15 Arora V OTP # O/+48
A e} iR
CLK input 85 5

R AN 128 17 efuse Arfras By N B RS A A7 4745, K
MES, HAR

READ input

SHIFT input BN A A B A A B R O, PR S, A R
DOUT output | 5 DNA 15 B/H 15 B8
SHNE
%% 8-16 Arora V OTP S¥+48
SR 4 H (i ¥ Fl BRINE ik
OTP =ik %
® 2'b01:iEHE i DNA
MODE 2'b00, 2'b01, 2’b10 2'b01 H e . .
® 2'b00:iEHUH T E R
® 2'b10:HUH S EHIE
SN
Arora V OTP ThEE/T4B

Arora V OTP A] LM User efuse Xz BGE /- DNA &, HJE B
H P Ess E, B 128 7 User efuse XIRA- B 1K 8-17 Fis.

% 8-17 Arora V OTP User Efuse Xig /148

XA E | X5k Eji:2)
127~112bit user_misc reserved
(16bits) -
reserved -
107bit . . . .
prgm_user_control_lock 1: can't use jtag program user control region
106bit rd_user_misc_lock | 1: can't read user_misc domain
105bit ) . .
. 1: lock user_misc domain
prgm_user_misc_lock
—OR; . 0: decryption module select key; 1:
111~96bit e ] o
(16bits) HH P S ) 104bit lock_sel_key_r decryption module select key2
. 1: can't use jtag program and readback
103bit prgm_rd_dna_lock 64bits DNA region
102bit rd_fuse_user_lock 1: c_ant use jtag readback 32bits fuse user
region
101bit 1: can't use jtag program 32bits fuse user
prgm_fuse_user_lock region
100bit rd_key2 lock 1: can't use jtag readback key2
SUG283-3.3 42(54)




8 HE

8.9 OTP

XifrE | XK i3
99bit prgm_key2_lock 1: can't use jtag program key2 again
98bit rd_key lock 1: can't use jtag readback key
97bit prgm_key lock 1: can't use jtag program key again
96bit cfg_aes_only 1: only can use encryption bitstream
95~32bit
2 i
(64bits) DNA 5 & 64 bits DNA Info store DNA Info
31~0bit
2 i i -
(32bits) MR 32 bits User defined
EORF
8-14 Arora V OTP EOKFE
128 CLK
CLK ------
READ j
SHIFT — L
DOUT 128 bit data
& 8-14 s, SefiH READ CRT45T AN R D N, 8
J& 75 22K READ HAIG, SHFIT Hi sy, #4 Hdfa 1411 128 bits )72 20Z 4> A DOUT
et (128 bits AN Fe D), — ANk b — A7 20k
AN[F] MODE % th A SR A 8O R, BARan T
® 00: %tk 128 fir, FHAK 32 fifisk.
® 01: %t 128 £z, HH 95~32 bits (64bits)&H 2
® 10: %t 128 £z, H+ 111~96 bits (16bits) & A R E i
[RiERIL
GW2AN OTP #l4k
Verilog #l4t :
OTP uut (
. SCLK (SCLK),
.CSB (CSB),
. DOUT (DOUT)
SUG283-3.3 43(54)




0]
=
o}

8.9 OTP

);
Vhdl #i4k.:
COMPONENT OTP
PORT(
SCLK:IN std_logic;
CSB:IN std_logic;
DOUT:OUT std_logic
);
END COMPONENT;
uut: OTP
PORT MAP (
SCLK => SCLK,
CSB => CSB,
DOUT => DOUT

Arora V OTP #itk,

Verilog #4t.:

OTP uut (
. READ(READ),
.SHIFT(SHIFT),
.CLK(CLK),
. DOUT (DOUT)

);

defparam uut.MODE=2'b01;

Vhdl 54k
COMPONENT OTP
GENERIC (
MODE : bit_vector := “01”
);
PORT(
READ:IN std_logic;
SHIFT:IN std_logic;
CLK: IN std_logic;
DOUT:OUT std_logic
);
END COMPONENT;
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uut: OTP

GENERIC MAP (
MODE =>"01"

)

PORT MAP (
READ => READ,
CLK => CLK,
SHIFT => SHIFT,
DOUT => DOUT

8.10 SAMB
[RiENE

SAMB(SPI Address for Multi Boot), - Multi Boot #= ) hik i %,
A LGRS A sh A ik .

B

5% 8-18 SAMB & A&+

Ktk £ A
GW2AN GW2AN-18X, GW2AN-9X
GW5AT GW5AT-138

R GW5A GW5A-25, GW5A-138 B iz 4
GW5AST GW5AST-138 B JiitA

i AREE

8-15 GW2AN SAMB iz A ~=E &

LOADN_SPIAD——>

SPIAD—~—>

SAMB

8-16 Arora V SAMB i O 7~EE

LOAD —>

ADWSEL—>» SAMB

SPIAD—2>]
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IO 48
%% 8-19 GW2AN SAMB #0148
A I/O ik

F Sk R4S SPIHhE s 3074 SPIHLHEE 546 i fr
LOADN_SPIAD | input B PR R RS SPIL i, ICHSF I I RSN
SPI #4ik{5 5 SPIAD.

SPIAD[23:0] input SPI Hiht (55

%% 8-20 Arora V SAMB # O /+43

AN I/0 ik
FIREEFERP S SPI B a4 SPI LS SR E AL E . i
LOAD input | FECTIEFERAS SPIHE, mHCPIRE RS SPI bk E S
SPIAD.

SPIAD[23:0] | input | SPI Huli{5 5

HuhE (7 98 B FEAE 5
ADWSEL Input | 0: kil 24-bit;

1: Huhi /2 32-bit (f1€ 8 firtuhit ¥ 5E).

SENE
%% 8-21 Arora V SAMB £ +43
54 Hy{i ¥ A iR
SAMB ik £E
2b00. 2'b01 ® 2'b00: Normal mode
MODE 2'b10: 2'b11’ 2'b00 ® 2'b01: Fast mode
® 2'b10: Dual mode
® 2b11: Quad mode
REEGHE
GW2AN SAMB #i4t
Verilog %4t
SAMB uut (

. LOADN_SPIAD (LOADN_SPIAD),
. SPIAD (SPIAD)
);
Vhdl i1k :
COMPONENT SAMB
PORT(
LOADN_SPIAD:IN std_logic;

SUG283-3.3
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SPIAD:IN std_logic_vector (23 downto 0)
);
END COMPONENT;
uut: SAMB
PORT MAP (
LOADN_SPIAD => LOADN_SPIAD,
SPIAD => SPIAD

Arora V SAMB #i4t,

Verilog B4t
SAMB uut (
. LOAD (LOAD),
. SPIAD (SPIAD),
.ADWSEL(ADWSEL)
);
defparam uut. MODE=2'b00;
Vhdl #i4k:
COMPONENT SAMB
GENERIC (
MODE : bit_vector :="00"
);
PORT(
LOAD:IN std_logic;
ADWSEL:IN std_logic;
SPIAD:IN std_logic_vector (23 downto 0)
);
END COMPONENT;
uut: SAMB
GENERIC (
MODE => "00"
);
PORT MAP (
LOAD => LOAD,
ADWSEL => ADWSEL,
SPIAD => SPIAD

SUG283-3.3
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8.11 CMSER
[RiB4B

fic & A7 R K 2 (Configuration Memory Soft Error Recovery,
CMSER) 7] LARFEE MR %1 B A7 DA AT 3 1%, SR ) e L Re i
WA IEEAT. B PTG GRS EC B N A7, 71T ECC fihid
A CRC R8s FEXT R SEHL . 38 IR AL 1E 5 A e i A2 7] SRAM RAZ A FR

B IR AL
B
#& 8-22 CMSER EM##
K 7 At
GW5AT GW5AT-138
R ER GW5A GW5A-138 B fix
GW5AST GW5AST-138 B hit
mOREE
8-17 CMSER iz AREE
— RUNNING
— CRCERR
et — CRCDONE
? ECCCORR
SEREN 7 4% ERRLOC
CMSER — ECCUNCORR
ERRINJLOC #} ‘ EZ::EC
— DSRWR
ERRINJECT — | —> ASRRESET
— ASRINC
—> REFCLK
ImOfT4A
% 8-23 CMSER iR A/T48
i 11 110 i3
CLK input Clock input
(the critical signal using TMR scheme for error reduction)
rising edge (at least two of three bits are detected to transit
SEREN input from "0" to "1") to start CMSER,;
falling edge (at least two bites are detected to transit from
"1" to "0") to stop CMSER
ERRINJECT input one cycle high pulse to indicate that an error is required to
SUG283-3.3 48(54)
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rAm| /0 i34
be injected into a ECC block; the pulse must arise at the
same clock cycle as the target ECC block is under
decoding
the location of error within a 72-bit ECC block
0_nnnnnn: the location of 64-bit data, for example:
0_000000: the ECC data bit[0]
: 0_111111: the ECC data bit[63]
ERRINJLOC Input 1_xxxnnn: the location of 8-bit parity
(x means “don’t care), for example:
1_xxx000: the ECC parity bit[0]
1_xxx111: the ECC parity bit[7]
RUNNING output The high level of this signal indicates CMSER is running
CRCERR output one cycle high pulse to indicate the CRC error event
CRCDONE output one cyc!e high pulse to _indicate the completion of CRC
calculation and comparison
ECCCORR output one cycle high pulse to indicate the correctable ECC error
event
ECCUNCORR output one cycle high pulse to indicate the uncorrectable ECC
error event
ERRLOC output the location of ECC error
The indication of ECC block decoding is running.
ECCDEC output 1: one ECC block is decoding at that clock cycle;
0: no ECC decoding at that clock cycle
DSRRD output gréeRcycIe high pulse to indicate the reading operation of
DSRWR output gréeRcycle high pulse to indicate the writing operation of
ASRRESET output one cycle high pulse to indicate the reset of ASR
ASRING output one cycle high pulse to indicate the increase of ASR
address
the output reference clock for the generation of user
REFCLK output CMSER interface design
[REGIHE
Verilog #l4t :
CMSER uut (
. RUNNING (RUNNING),
. CRCERR (CRCERR),
. CRCDONE (CRCDONE),
. ECCCORR (ECCCORR),
. ECCUNCORR (ECCUNCORR),
. ERRLOC (ERRLOC),
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. ECCDEC (ECCDEC),

. DSRRD (DSRRD),

. DSRWR (DSRWR),

. ASRRESET (ASRRESET),
. ASRINC (ASRINC),

. REFCLK (REFCLK),

. CLK (CLK),

. SEREN (SEREN),

. ERRINJECT (ERRINJECT),
. ERRINJLOC (ERRINJLOC)

);

Vhdl #i4k:
COMPONENT CMSER
PORT (
RUNNING,CRCERR,CRCDONE : OUT std_logic;
ECCCORR,ECCUNCORR : OUT std_logic;
ERRLOC : OUT std_logic_vector(27 downto 0);
ECCDEC,DSRRD,DSRWR : OUT std_logic;
ASRRESET,ASRINC,REFCLK : OUT std_logic;
CLK,ERRINJECT : IN std_logic;
SEREN : IN std_logic_vector(2 downto 0);
ERRINJLOC : IN std_logic_vector(6 downto 0)
);
END COMPONENT;
uut: CMSER
PORT MAP (

RUNNING => RUNNING,
CRCERR => CRCERR,
CRCDONE => CRCDONE,
ECCCORR => ECCCORR,
ECCUNCORR => ECCUNCORR,
ERRLOC => ERRLOC,
ECCDEC => ECCDEC,
DSRRD => DSRRD,
DSRWR => DSRWR,
ASRRESET => ASRRESET,
ASRINC => ASRINC,
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REFCLK => REFCLK,

CLK => CLK,

ERRINJECT => ERRINJECT,
SEREN => SEREN,
ERRINJLOC => ERRINJLOC

8.12 CMSERA

JRIBNTA

FC & WA AR IKE (CMSERAD AT RARFEE I 12 T B A A7 AR AT {51
fR, Ne =B IV E WA IR EAT. 8RR it e B IR i BT
BWAF, JFE4T ECC 4 AN CRC KA LU RSBl DR AL I Ja B
PEGAE IR SRAM AL A FRECE IR AL o

EAREH

%= 8-24 CMSERA E &4

Kk EY B

=308 GW5A GW5A-25
wOREE

8-18 CMSERA i A= E

—3 RUNNING
CLK —] — CRCERR

[—» CRCDONE
SEREN 72— ? ECCCORR
ﬂ;»ERROLOC

ERRINJOLOC 77L> —<¥» ERR1LOC
CMSERA
9 ECCUNCORR

ERROINJECT — |

—» ECCDEC
+—» DSRRD
ERRINJILOC #P | SRWR
ERR1INJECT — | ASRRESET
— ASRINC
—> REFCLK
w9 4R
& 8-25 CMSERA #5443
Uit 1 I/O iR
CLK input Clock input
SEREN input (the critical signal using TMR scheme for error reduction)
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rising edge (at least two of three bits are detected to
transit from "0" to "1") to start CMSER;

falling edge (at least two bites are detected to transit from
"1" to "0") to stop CMSER

ERROINJECT

input

one cycle high pulse to indicate that an error is required to
be injected into a ECC block; the pulse must arise at the
same clock cycle as the target ECC block is under
decoding

ERRINJOLOC

input

the location of error 0 within a 72-bit ECC block
0_nnnnnn: the location of 64-bit data, for example:
0_000000: the ECC data bit[0]

0_111111: the ECC data bit[63]

1_xxxnnn: the location of 8-bit parity

(x means “don’t care), for example:

1_xxx000: the ECC parity bit[0]

1_xxx111: the ECC parity bit[7]

ERR1INJECT

input

one cycle high pulse to indicate that an error is
required to be injected into a ECC block; the pulse
must arise at the same clock cycle as the target ECC
block is under decoding

ERRINJ1LOC

input

the location of error 1 within a 72-bit ECC block
0_nnnnnn: the location of 64-bit data, for example:
0_000000: the ECC data bit[0]

0_111111: the ECC data bit[63]

1_xxxnnn: the location of 8-bit parity

(x means “don’t care), for example:

1_xxx000: the ECC parity bit[0]

1 _xxx111: the ECC parity bit[7]

RUNNING

output

The high level of this signal indicates CMSER is running

CRCERR

output

one cycle high pulse to indicate the CRC error event

CRCDONE

output

one cycle high pulse to indicate the completion of CRC
calculation and comparison

ECCCORR

output

one cycle high pulse to indicate the correctable ECC error
event

ECCUNCORR

output

one cycle high pulse to indicate the uncorrectable ECC
error event

ERROLOC

output

the location of ECC error 0

ERR1LOC

output

the location of ECC error 1

ECCDEC

output

The indication of ECC block decoding is running.
1: one ECC block is decoding at that clock cycle;
0: no ECC decoding at that clock cycle

DSRRD

output

one cycle high pulse to indicate the reading operation of
DSR

DSRWR

output

one cycle high pulse to indicate the writing operation of
DSR

SUG283-3.3
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ASRRESET

output one cycle high pulse to indicate the reset of ASR

ASRINC

one cycle high pulse to indicate the increase of ASR

output address

REFCLK

the output reference clock for the generation of user

output CMSER interface design

SUG283-3.3
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Verilog #14t.:
CMSERA uut (

);

. RUNNING (RUNNING),

. CRCERR (CRCERR),

. CRCDONE (CRCDONE),

. ECCCORR (ECCCORR),

. ECCUNCORR (ECCUNCORR),

. ERROLOC (ERROLOC),

. ERR1LOC (ERR1LOC),

. ECCDEC (ECCDEC),

. DSRRD (DSRRD),

. DSRWR (DSRWR),

. ASRRESET (ASRRESET),

. ASRINC (ASRINC),

. REFCLK (REFCLK),

. CLK (CLK),

. SEREN (SEREN),

. ERROINJECT (ERROINJECT),
. ERR1INJECT (ERR1INJECT),
. ERRINJOLOC (ERRINJOLOC),

. ERRINJ1LOC (ERRINJ1LOC)

Vhdl $il4k.:
COMPONENT CMSERA

PORT (
RUNNING,CRCERR,CRCDONE : OUT std_logic;
ECCCORR,ECCUNCORR : OUT std_logic;

ERROLOC,ERR1LOC : OUT std_logic_vector(26 downto

ECCDEC,DSRRD,DSRWR : OUT std_logic;
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ASRRESET,ASRINC,REFCLK : OUT std_logic;
CLK,ERROINJECT,ERR1INJECT : IN std_logic;

SEREN : IN std_logic_vector(2 downto 0);
ERRINJOLOC,ERRINJ1LOC : IN std_logic_vector(6 downto

);
END COMPONENT:

uut: CMSERA
PORT MAP (

RUNNING => RUNNING,
CRCERR => CRCERR,
CRCDONE => CRCDONE,
ECCCORR => ECCCORR,
ECCUNCORR => ECCUNCORR,
ERROLOC => ERROLOC,
ERR1LOC => ERR1LOC,
ECCDEC => ECCDEC,
DSRRD => DSRRD,
DSRWR => DSRWR,
ASRRESET => ASRRESET,
ASRINC => ASRINC,
REFCLK => REFCLK,
CLK => CLK,
ERROINJECT => ERROINJECT,
ERR1INJECT => ERR1INJECT,
SEREN => SEREN,
ERRINJOLOC => ERRINJOLOC,
ERRINJ1LOC => ERRINJ1LOC
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