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7 EMPU 7.1 MCU
mORERE
E 7-1 MCU g OREE
FCLK ——> ——> UARTOTXDO
PORESETN ——>| —— UART1TXDO
SYSRESETN ——>| ——> UARTOBAUDTICK
RTCSRCCLK ———» —» UART1BAUDTICK
— INTMONITOR
IOEXPINPUTI ~=—> > MTXHRESETN
UARTORXDI ——» :/%3:: SRAMOADDR
SRAMOWREN
—>
UART1RXDI MCU > SRAMOWDATA
SRAMORDATA ———> > SRAMOCS
TARGFLASHOHRDATA ———>| ——— TARGFLASHOHSEL
TARGELASHOHRUSER ——> I oo
— 2
TARGFLASHOHRESP ——— TARGFLASHOHWRITE
TARGFLASHOEXRESP —> 75— TARGFLASHOHSIZE
TARGFLASHOHREADYOUT ——> 73> TARGFLASHOHBURST
TARGEXPOHRDATA > TARGFLASHOHPROT
— 75— TARGFLASHOMEMATTR
TARGEXPOHREADYOU ———» #—7—> TARGFLASHOHMASTER
TARGEXPOHRESP —>| —» TARGFLASHOEXREQ
TARGEXPOEXRESP —>| 735 > TARGFLASHOHWDATA
———> TARGFLASHOHMASTLOCK
TARGEXPOHRUSER ——> ———> TARGFLASHOHREADYMUX
INITEXPOHSEL —>| —— TARGFLASHOHAUSER
INITEXPOHADDR ———» 75— TARGFLASHOHWUSER
INITEXPOHTRANS ———> —— TARGEXPOHSEL
INITEXPOHWRITE ——» 55— TARGEXPOHADDR
INITEXPOHSIZE —— 5> TARGEXPOHTRANS
INITEXPOHBURST ——» ———» TARGEXPOHWRITE
INITEXPOHPROT ——» —L’;} TARGEXPOHSIZE
NITEXPOMEWATTR — ) 7 eeeoreUeT
a
INITEXPOEXREQ —» 75— TARGEXPOMEMATTR
INITEXPOHMASTER —> 2—> TARGEXPOEXREQ
INITEXPOHWDATA ——> 77— TARGEXPOHMASTER
INITEXPOHMASTLOCK ———» 35— TARGEXPOHWDATA
INITEXPOHAUSER ——— —“—> TARGEXPOHMASTLOCK
INITEXPOHWUSER — > ﬁﬁg&ggﬂﬁﬁ@?ﬁwx
—> >
APBTARGEXP2PREADY — ) > TARGEXPOHWUSER
INITEXPOHRDATA
APBTARGEXP2PSLVERR —”| —32 > NITEXPOHREADY
——» INITEXPOEXRESP
DAPSWDITMS — —— INITEXPOHRUSER
DAPTDI —> 7L> APBTARGEXP2PSTRB
A > APBTARGEXP2PPROT
DAPNTRST > 3 5 APBTARGEXP2PSEL
DAPSICLCK L e
FLASHERR 112 5 APBTARGEXP2PWRITE
FLASHINT — 735> APBTARGEXP2PWDATA
—=— DAPSWDO
———> DAPSWDOEN
— DAPTDO
— ey
#z— TPIUTRACEDATA
——> TPIUTRACESWO
— TPIUTRACECLK

im 4R
+& 7-2 MCU iR O 48
Uiy |1 I/O B
FCLK input | Free running clock
PORESETN input | Power on reset
SUG283-2.5 8(61)




7 EMPU 7.1 MCU
3 11 /0 i
SYSRESETN input | System reset
RTCSRCCLK input | Used to generate RTC clock
IOEXPINPUTI[15:0] input | IOEXPINPUTI
UARTORXDI 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 The MTXREMAP signals control the remapping of the boot

memory range.

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
FLASHINT input | Output clock, used by the TPA to sample the other pins
IOEXPOUTPUTO[15:0] output | IOEXPOUTPUTO
IOEXPOUTPUTENO[15:0] output | IOEXPOUTPUTENO
UARTOTXDO output | UARTOTXDO
UART1TXDO output | UART1TXDO

SUG283-2.5
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7 EMPU 7.1 MCU
3 11 /0 i
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
TARGFLASHOHWRITE output | TARGFLASHO, HWRITE
TARGFLASHOHSIZE[2:0] output | TARGFLASHO, HSIZE
TARGFLASHOHBURST[2:0] output | TARGFLASHO, HBURST
TARGFLASHOHPROTI[3:0] output | TARGFLASHO, HPROT
TARGFLASHOMEMATTR[1:0] | output | TARGFLASHO, MEMATTR
TARGFLASHOEXREQ output | TARGFLASHO, EXREQ
TARGFLASHOHMASTER([3:0] | output | TARGFLASHO, HMASTER
TARGFLASHOHWDATA[31:0] | output | TARGFLASHO, HWDATA
TARGFLASHOHMASTLOCK output | TARGFLASHO, HMASTLOCK
TARGFLASHOHREADYMUX output | TARGFLASHO, HREADYOUT
TARGFLASHOHAUSER output | TARGFLASHO, HAUSER
TARGFLASHOHWUSER[3:0] output | TARGFLASHO, HWUSER
TARGEXPOHSEL output | TARGEXPO, HSELx
TARGEXPOHADDRJ[31:0] output | TARGEXPO, HADDR
TARGEXPOHTRANS[1:0] output | TARGEXPO, HTRANS
TARGEXPOHWRITE output | TARGEXPO, HWRITE
TARGEXPOHSIZE[2:0] output | TARGEXPO, HSIZE
TARGEXPOHBURSTI[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
APBTARGEXP2PSTRBJ[3:0] output | APBTARGEXP2, PSTRB
APBTARGEXP2PPROTI[2:0] output | APBTARGEXP2, PPROT

SUG283-2.5
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7 EMPU 7.1 MCU
i I /0 i
APBTARGEXP2PSEL output | APBTARGEXP2, PSELX
APBTARGEXP2PENABLE output | APBTARGEXP2, PENABLE
APBTARGEXP2PADDR[11:0] | output | APBTARGEXP2, PADDR
APBTARGEXP2PWRITE output | APBTARGEXP2, PWRITE
fPBTARGEXPZPWDATA[Bl:O output | APBTARGEXP2, PWDATA
DAPSWDO output | Serial Wire Data Out
DAPSWDOEN output | Serial Wire Output Enable
DAPTDO output | Debug TDO
DAPJTAGNSW output JTAG or Serial-Wire selection JTAG mode(1) or SW
mode(0)
DAPNTDOEN output | TDO output pad control signal
TPIUTRACEDATAJ[3:0] output | Output data
TPIUTRACESWO output | Serial Wire Viewer data
TPIUTRACECLK output | Output clock, used by the TPA to sample the other pins
[REGIHE
Verilog #l4k.:
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(uartlrxdi),

.UART1TXDO(uart1txdo),

.SRAMORDATA(sramOrdata[31:0]),

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

SUG283-2.5
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7 EMPU

7.1 MCU

SUG283-2.5

.TARGFLASHOHSIZE((targflashOhsize[2:0]),
.TARGFLASHOHBURST (targflashOhburst[2:0]),
.TARGFLASHOHPROT (targflashOhprot[3:0]),
.TARGFLASHOMEMATTR(targflashOmemattr[1:0]),
.TARGFLASHOEXREQ(targflashOexreq),
.TARGFLASHOHMASTER(targflashOhmaster[3:0]),
.TARGFLASHOHWDATA(targflashOhwdata[31:0]),
.TARGFLASHOHMASTLOCK(targflashOhmastlock),
.TARGFLASHOHREADYMUX(targflashOhreadymux),
.TARGFLASHOHAUSER(targflashOhauser),
.TARGFLASHOHWUSER(targflashOhwuser[3:0]),
.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]),
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7 EMPU

7.1 MCU
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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]),
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),
.DAPSWDO(dapswdo),
.DAPSWDOEN(dapswdoen),

.DAPTDI(daptdi),

.DAPTDO(daptdo),

.DAPNTRST (dapntrst),
.DAPSWCLKTCK(dapswclk_tck),
.DAPNTDOEN(dapntdoen),

.DAPJTAGNSW/ (dapjtagnsw),
.TPIUTRACEDATA(tpiutracedata[3:0]),
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.TPIUTRACESWO(tpiutraceswo),
.TPIUTRACECLK(tpiutraceclk),
.FLASHERR(flasherr),
.FLASHINT (flashint)
);
Vhdl 4k
COMPONENT MCU
PORT(
FCLK:IN std_logic;
PORESETN:IN std_logic;
SYSRESETN:IN std_logic;
RTCSRCCLK:IN std_logic;
UARTORXDI:IN std_logic;
UART1RXDL: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);
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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;

DAPNTRST: IN std_logic;

DAPSWCLKTCK: IN std_logic;

FLASHERR: IN std_logic;

FLASHINT: 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;
TARGFLASHOHWRITE: OUT std_logic;
TARGFLASHOEXREQ: OUT std_logic;
TARGFLASHOHMASTLOCK: OUT std_logic;
TARGFLASHOHREADYMUX: OUT std_logic;
TARGFLASHOHAUSER: 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);
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TARGFLASHOHPROT:OUT std_logic_vector(3 downto 0);
TARGFLASHOMEMATTR:OUT std_logic_vector(1 downto 0);
TARGFLASHOHMASTER:OUT std_logic_vector(3 downto 0);
TARGFLASHOHWDATA:OUT std_logic_vector(31 downto 0);
TARGFLASHOHWUSER:OUT std_logic_vector(3 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);
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;

DAPSWDO: OUT std_logic;

DAPSWDOEN: OUT std_logic;

DAPTDO: OUT std_logic;

DAPJTAGNSW: OUT std_logic;
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DAPNTDOEN: OUT std_logic;
TPIUTRACESWO: OUT std_logic;
TPIUTRACECLK: OUT std_logic;

END COMPONENT;

uut: MCU

PORT MAP (
FCLK=> fclk;
PORESETN=> poresetn;
SYSRESETN=> sysresetn;
RTCSRCCLK=> rtcsrcclk;
UARTORXDI=> uartOrxdi;
UART1RXDI=> uartlrxdi;
CLK=>clk,
RESET=>reset,
IOEXPINPUTI=>ioexpinputi,
SRAMORDATA=>sramOrdata,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGFLASHOHRUSER=>targflashOhruser,
TARGFLASHOHRESP=>targflashOhresp,
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,
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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,
IOEXPOUTPUTO=>ioexpoutputo,
IOEXPOUTPUTENO=>ioexpoutputeno,
IOEXPINPUTI=>ioexpinputi,
UARTOTXDO=>uartOtxdo,
UART1TXDO=>uartl1txdo,
UARTOBAUDTICK=>uartObaudtick,
UART1BAUDTICK=>uartlbaudtick,
INTMONITOR=>intmonitor,
MTXHRESETN=>mtxhresetn,
SRAMOADDR=>sramOaddr,
SRAMOWREN=>sramOwren,
SRAMOWDATA=>sramOwdata,
SRAMOCS=>sramOcs,
TARGFLASHOHSEL=>targflashOhsel,
TARGFLASHOHWRITE=>targflashOhwrite,
TARGFLASHOEXREQ=>targflashOexreq,
TARGFLASHOHMASTLOCK=>targflashOhmastlock,
TARGFLASHOHREADYMUX=>targflashOhreadymux,
TARGFLASHOHAUSER=>targflashOhauser,
SRAMORDATA=>sramOrdata,
TARGFLASHOHADDR=>targflashOhaddr,
TARGFLASHOHTRANS=>targflashOhtrans,
TARGFLASHOHSIZE=>targflashOhsize,
TARGFLASHOHBURST=>targflashOhburst,
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TARGFLASHOHPROT=>targflashOhprot,
TARGFLASHOMEMATTR=>targflashOmemattr,
TARGFLASHOHMASTER=>targflashOhmaster,
TARGFLASHOHWDATA=>targflashOhwdata,
TARGFLASHOHWUSER=>targflashOhwuser,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGEXPOHADDR=>targexpOhaddr,
TARGEXPOHSEL=>targexpOhsel,
TARGEXPOHWRITE=>targexpOhwrite,
TARGEXPOEXREQ=>targexpOexreq,
TARGEXPOHMASTLOCK=>targexpOhmastlock,
TARGEXPOHREADYMUX=>targexpOhreadymuyx,
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,
APBTARGEXP2PWDATA=>apbtargexp2pwdata,
TPIUTRACEDATA=>tpiutracedata,
APBTARGEXP2PSEL=>apbtargexp2psel,
APBTARGEXP2PENABLE=>apbtargexp2penable,
APBTARGEXP2PWRITE=>apbtargexp2pwrite,
DAPSWDO=>dapswdo,
DAPSWDOEN=>dapswdoen,
DAPTDO=>daptdo,
DAPJTAGNSW=>dapjtagnsw,
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DAPNTDOEN=>dapntdoen,
TPIUTRACESWO=>tpiutraceswo,
TPIUTRACECLK=>tpiutraceclk );

[RiB4B

EMCU(ARM Cortex-M3 Microcontroller Unit)f&—3 3T ARM
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ImOREE
& 7-2 EMCU i O REE
FCLK N —> UARTOTXDO
PORESETN —> ——> UART1TXDO
——> UARTOBAUDTICK
—>
g%ggggs —> UART1BAUDTICK
> —> INTMONITOR
IOEXPINPUTI 45— EMCU  ——> MTXHRESETN
UARTORXDI ——» jﬁ_g—: zxmovoRoEﬁ
UART1RXDI ——> 4> SRAMOWDATA
SRAMORDATA ——>| > SRAMOCS
TARGFLASHOHRDATA ——>| [, ”> TARGFLASHOHSEL
TARGELASHOHRUSER 55— TARGFLASHOHADDR
— —5—> TARGFLASHOHTRANS
TARGFLASHOHRESP ——>
TARGFLASHOEXRESP —| 7,3 > TARGFLASHOHSIZE
TARGFLASHOHREADYOUT —» 3> TARGFLASHOHBURST
TARGEXPOHRDATA —— —> TARGFLASHOHREADYMUX
TARGEXPOHREADYOU ——>| > TARGEXPOHSEL
TARGEXPOHRESP ——>| 55— TARGEXPOHADDR
TARGEXPOEXRESP — 5—> TARGEXPOHTRANS
TARGEXPOHRUSER —>| /—V TARGEXPOHWRITE
INITEXPOHSEL ——> —3—> TARGEXPOHSIZE
INITEXPOHADDR ———>| 3> TARGEXPOHBURST
INITEXPOHTRANS ——>| 74> TARGEXPOHPROT
INITEXPOHWRITE ——> 77 TARGEXPOMEMATTR
INITEXPOHSIZE > 7—> TARGEXPOHMASTER
INITEXPOHBURST — 735> TARGEXPOHWDATA
INITEXPOHPROT ——> —==—> TARGEXPOHMASTLOCK
INITEXPOMEMATTR ——> A T Al
INITEXPOEXREQ —» 75— TARGEXPOHWUSER
INITEXPOHMASTER ——>| A-—> INITEXPOHRDATA
INITEXPOHWDATA ———> 32— INITEXPOHREADY
>
INITEXPOHMASTLOCK ——> 5 INITEXPOHRESE,
INITEXPOHAUSER ——>] #5—> INITEXPOHRUSER
INITEXPOHWUSER —— 2 —» APBTARGEXP2PSTRB
APBTARGEXP2PRDATA —>| 7L’3 ﬁ';g%gg%%';%gggp
APBTARGEXP2PREADY — ——> APBTARGEXP2PENABLE
APBTARGEXP2PSLVERR — | 75> ﬁggiﬁgggg%glc\%m
MTXREMAP 7% PR
DAPTO! ) > DARTTAGNSW
DAPNTRST ——> DAPNTDOEN
DAPSWCLKTCK — #“r—> TPIUTRACEDATA
FLASHERR ——>
—> TPIUTRACECLK
FLASHINT —| v
GPINT >
w9 4R
& 7-4 EMCU 3O 48
3 1 /0 it
FCLK input | Free running clock
PORESETN input | Power on reset
SYSRESETN input | System reset
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RTCSRCCLK input | Used to generate RTC clock
IOEXPINPUTI[15:0] input | IOEXPINPUTI
UARTORXDI 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 The MTXREMAP signals control the remapping of the boot
memory range.
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
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
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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
TARGEXPOHBURSTI[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
APBTARGEXP2PSTRB[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 \rJnT(,)Ad(z(g; Serial-Wire selection JTAG mode(1) or SW
DAPNTDOEN output | TDO output pad control signal
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TPIUTRACEDATAJ[3:0] output | Output data
TPIUTRACECLK output | Output clock, used by the TPA to sample the other pins
[RiEHIHE
Verilog B4k
MCU u_sse050_top_syn (
.FCLK(fclk),
.PORESETN(poresetn),
.SYSRESETN(sysresetn),
.RTCSRCCLK(rtcsrcclk),

SUG283-2.5

JOEXPINPUTI(ioexpinputi[15:0]),
JOEXPOUTPUTO(ioexpoutputo[15:0]),
JOEXPOUTPUTENO(ioexpoutputeno[15:0]),
.UARTORXDI(uartOrxdi),
.UARTOTXDO(uartOtxdo),
.UART1RXDI(uartlrxdi),
UART1TXDO(uart1txdo),
.SRAMORDATA(sramOrdata[31:0]),
.SRAMOADDR(sramQOaddr[12:0]),

.SRAMOWREN(sramOwren[3:0]),
.SRAMOWDATA(sramOwdata[31:0]),
.SRAMOCS(sramOcs),

.MTXHRESETN(mtxhreset),

.TARGFLASHOHSEL (targflashOhsel),
.TARGFLASHOHADDR(targflashOhaddr[28:0]),
.TARGFLASHOHTRANS(targflashOhtrans[1:0]),
.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]),
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.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]),
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),
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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 #il4k:

COMPONENT MCU

PORT(

FCLK:IN std_logic;

PORESETN:IN std_logic;

SYSRESETN:IN std_logic;

RTCSRCCLK:IN std_logic;

UARTORXDI:IN std_logic;

UART1RXDL: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;
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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;

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;
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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);
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);
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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=> uartlrxdi;
CLK=>clk,
RESET=>reset,
IOEXPINPUTI=>ioexpinputi,
SRAMORDATA=>sramOrdata,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGFLASHOHRUSER=>targflashOhruser,
TARGFLASHOHRESP=>targflashOhresp,
TARGFLASHOEXRESP=>targflashOexresp,
TARGFLASHOHREADYOUT=>targflashOhreadyout,
TARGEXPOHRDATA=>targexpOhrdata,
TARGEXPOHREADYOUT=>targexpOhreadyout,
TARGEXPOHRESP=>targexpOhresp,
TARGEXPOEXRESP=>targexpOexresp,
TARGEXPOHRUSER=>targexpOhruser,
INITEXPOHSEL=>initexpOhsel,
INITEXPOHADDR=>initexpOhaddr,
INITEXPOHTRANS=>initexpOhtrans,
INITEXPOHWRITE=>initexpOhwrite,
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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=>ioexpinpulti,
UARTOTXDO=>uartOtxdo,
UART1TXDO=>uartl1txdo,
UARTOBAUDTICK=>uartObaudetick,
UART1BAUDTICK=>uartlbaudtick,
INTMONITOR=>intmonitor,
MTXHRESETN=>mtxhresetn,
SRAMOADDR=>sramOaddr,
SRAMOWREN=>sramOwren,
SRAMOWDATA=>sramOwdata,
SRAMOCS=>sramOcs,
TARGFLASHOHSEL=>targflashOhsel,
TARGFLASHOHREADYMUX=>targflashOhreadymux,
SRAMORDATA=>sramOrdata,
TARGFLASHOHADDR=>targflashOhaddr,
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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,
APBTARGEXP2PWDATA=>apbtargexp2pwdata,
TPIUTRACEDATA=>tpiutracedata,
APBTARGEXP2PSEL=>apbtargexp2psel,
APBTARGEXP2PENABLE=>apbtargexp2penable,
APBTARGEXP2PWRITE=>apbtargexp2pwrite,
DAPTDO=>daptdo,
DAPJTAGNSW=>dapjtagnsw,
DAPNTDOEN=>dapntdoen,
TPIUTRACECLK=>tpiutraceclk );

31(61)




7 EMPU 7.3 USB20_PHY

7.3 USB20 PHY
RiENLE
USB20_PHY 52 1NREE 5 IP Bl 7%, S Soc
(System-on-Chip) F|HAhkEwk#iE T 2K OTG ##:. USB20_PHY S7Hf

USB 2.0 480-Mbps KM AE#E# 2, Ff H5 M % USB 1.1 1.5-Mbps
A1 12-Mbps B PMSCRIERE E 2R .
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& FREH
%= 7-5 USB20_PHY & A& H
K £l P

GWI1NS GW1NS-2, GW1NS-2C
GW1N GW1NSE GWI1NSE-2C

GWINSR GW1NSR-2, GW1NSR-2C
mOREHE

[#] 7-3 USB20_PHY ixOx=E

DATAIN —45—> —%s—> DATAOUT
TXVLD ——» L » TXREADY
TXVLDH ——»| - RXACTIVE
RESET —— ———> RXVLD
SUSPENDM ——— —— RXVLDH
XCVRSEL —,2;> —— CLK
TERMSEL ———»| — RXERROR
OPMODE —#%—» «—> DP
IDPULLUP ——> «—> DM
DPPD ——— —5—> LINESTATE
DMPD ———> —> HOSTDIS
CHARGVBUS ——> > IDDIG
DISCHARGVBUS ———>| — > ADPPRB
TXBITSTUFFEN ——>  USB20_PHY [—> ADPSNS
TXBITSTUFFENH ———> ——> SESSVLD
TXENN ——> ———> VBUSVLD
TXDAT ——> L RYDP
TXSEQ ——>
FSLSSERIAL ——> — > RXDM
INTCLK —>f > RXRCV
XIN ——>] ——> |BKERR
TEST — > L,
SCANCLK ——> ch"KRDY
SCANEN ——>| ) >
SCANMODE ——> < > VBUS
TRESETN ——>] > ;giﬁ
SCANINL ——> ——> CLK480PAD
SCANINZ ——> —> SCANOUT1
SCANIN3 ——> ——— SCANOUT?2
SCANIN4 ——>] —> SCANOUT3
—> SCANOUT4
—>
SCANINS ——» SCANOUT5
SCANING — ——> SCANOUT6
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im 148
& 7-6 USB20_PHY O/ 43
3 11 110 2P
DATAIN[15:0] input | 16-bit parallel USB data input bus
TXVLD input | Transmit Valid. Indicates that the Dataln bus is valid.
. Transmit Valid High.When DataBus16_8 = 1, this signal indicates that
TXVLDH Input the Dataln[15:8] bus contains valid transmit data.
RESET input | Reset. Reset all state machines in the UTM.
SUSPENDM input | Suspend. 0:suspend, 1: normal
XCVRSEL[1:0] input Transce_nver Select. This signal selects between the LS, FS and HS
transceivers
TERMSEL input Termination Select. This signal selects between the FS and HS
terminations
OPMODE[1:0] input gg(ejrea;tlonal Mode. These signals select between various operational
IDPULLUP input | Signal that enables the sampling of the analog Id line.
DPPD input | This signal enables the 15k Ohm pull-down resistor on the DP line.
. Ob : Pull-down resistor not connected to DM; 1b : Pull-down resistor
DMPD input
connected to DM
CHARGVBUS input | This signal enables charging Vbus
DISCHARGVBUS input | The signal enables discharging Vbus.
TXBITSTUEEEN input Inno(ilcates if the data on the DataOut[7:0] lines needs to be bitstuffed or
TXBITSTUEEENH input Inno(ilcates if the data on the DataOut[15:8] lines needs to be bitstuffed or
TXENN input | Active low enable signal. Only used when FsLsSerialMode is set to 1b
TXDAT input glfiirentlal data at D+/D- output. Only used when FsLsSerialMode is set
TXSEO input | Force Single-Ended Zero. Only used when FsLsSerialMode is set to 1b
FSLSSERIAL input Ob:FSandLS packets_ are sent using the parallel interface. 1b : FS and
LS packets are sent using the serial interface.
INTCLK input | Clock signals provided internally of the SoC
TEST input For IP TESTing purpos'e.PIease leave it unconnected since there are
already soft pull-down in the IP
SCANCLK input | Clock signals for scan mode
SCANEN input | Select to shift mode
SCANMODE input | High effective signal to enter scan mode
TRESETN input | Low effective RESET signal for scan mode
SCANIN1 input | Scan chain input
SCANIN2 input | Scan chain input
SCANIN3 input | Scan chain input
SCANIN4 input | Scan chain input
SCANINS input | Scan chain input
SCANING input | Scan chain input
DP inout | USB data pin Data+
DM inout | USB data pin Data—
ID inout | ID signal from the cable
VBUS inout | Vbus signals connected with the cable
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REXT inout | 12.7K High precision resistor
XIN inout | Crystal in signals, supported range is 122MHZ~24MHZ
XOUT inout | Crystal out signals
DATAOUT[15:0] output | DataOut. 16-bit parallel USB data output bus.
TXREADY output | Transmit Data Ready.
RXACTIVE output Receive Ac_tlve. I_ndlcates that the receive state machine has detected
SYNC and is active.
RXVLD output | Receive Data Valid. Indicates that the DataOut bus has valid data.
RXVLDH output | Receive Data Valid High.
CLK output | Clock. This output is used for clocking receive and transmit parallel data.
RXERROR output | Receive Error.
LINESTATE[1:0] output Lme_State. These signals reflect the current state of the single ended
receivers.
HOSTDIS output | This signal is used for all types of peripherals connected to it.
IDDIG output | Indicates whether the connected plug is a mini-A or mini-B.
ADPPRB output | Indicates if the voltage on Vbus (0.6V < Vth < 0.75V).
ADPSNS output | Indicates if the voltage on Vbus (0.2V < Vth < 0.55V).
SESSVLD output | Indicates if the session for an A/B-peripheral is valid (0.8V < Vth < 2V).
Indicates if the voltage on Vbus is at a valid level for operation (4.4V <
VBUSVLD output Vith < 4.75V)
Single-ended receive data, positive terminal. This signal is only valid if
RXDP output FsLsSerialMode is set to 1b
Single-ended receive data, negative terminal. This signal is only valid if
RXDM output FsLsSerialMode is set to 1b
RXRCV output | Receive data.This signal is only valid if FsLsSerialMode is set to 1b
LBKERR output | used for observation
CLKRDY output zt;iilrvatlon/debug signal to show that the internal PLL has locked and is
CLK480PAD output | 480MHZ clock output for observation
SCANOUT1 output | Scan chain output
SCANOUT?2 output | Scan chain output
SCANOUT3 output | Scan chain output
SCANOUT4 output | Scan chain output
SCANOUTS output | Scan chain output
SCANOUT6 output | Scan chain output
BHNAR
3 7-7 USB20_PHY S¥ 43
ZH NN i)
DATABUS16_8 | 1’b0 Selects between 8 and 16 bit data transfers.
ADP_PRBEN | 1’b0 Enables/disables the ADP Probe comparator
TEST_MODE | 5b0 used for testing and debugging purpose
HSDRV1 1'b0 High speed dr_|ve adjustment. Please connect to O for
normal operation.
HSDRVO 1’b0 High speed drive adjustment. Please connect to O for
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24 NN it
normal operation.
Clock source selection signal. 0 to select external
CUCSEL | 100 e e e e
ort
M 4'b0 II[\)/I divider input data bit
N 6'b101000 | N divider input data bit
C 201 Control charge pump current input data bit, it supports
from 30uA (00) to 60uA (11).
FOC_LOCK 1'b0 :)S ;32;?@?;5352 Ikz))Z:IE)LL lock detector. 1: LOCK
[REGIHE
Verilog #l4k.:
USB20_PHY usb20_phy_inst (
.DATAOUT (dataout[15:0]),
.TXREADY (txready),
.RXACTIVE(rxactive),
RXVLD(rxvid),
.RXVLDH(rxvldh),
.CLK(clk),
.RXERROR(rxerror),
.DP(dp),
.DM(dm),
.LINESTATE(linestate[1:0]),
.DATAIN(datain[15:0]),
.TXVLD(txvld),
.TXVLDH(txvldh),
.RESET(reset),
.SUSPENDM(suspendm),
XCVRSEL(xcvrsel[1:0]),
.TERMSEL (termsel),
.OPMODE(opmode[1:0]),
.HOSTDIS(hostdis),
.IDDIG(iddig),
ADPPRB(adpprb),
ADPSNS(adpsns),
.SESSVLD(sessvld),
.VBUSVLD(vbusvid),
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.RXDP(rxdp),
.RXDM(rxdm),
RXRCV(rxrcv),
IDPULLUP(idpullup),
.DPPD(dppd),
.DMPD(dmpd),
.CHARGVBUS(chargvbus),
.DISCHARGVBUS(dischargvbus),
.TXBITSTUFFEN(txbitstuffen),
.TXBITSTUFFENH(txbitstuffenh),
.TXENN(txenn),

.TXDAT (txdat),
.TXSEO(txse0),
.FSLSSERIAL(fslsserial),
.LBKERR(Ibkerr),

.CLKRDY (clkrdy),
INTCLK(intclk),

ID(id),

.VBUS(vbus),

.REXT(rext),

XIN(xin),

XOUT(xout),
.CLK480PAD(clk480pad),
.TEST(test),
.SCANOUT1(scanoutl),
.SCANOUT2(scanout?),
.SCANOUT3(scanout3),
.SCANOUT4(scanout4),
.SCANOUT5(scanoutb),
.SCANOUT6(scanout6),
.SCANCLK(scanclk),
.SCANEN(scanen),
.SCANMODE(scanmode),
.TRESETN(tresetn),
.SCANIN1(scaninl),
.SCANIN2(scanin2),
.SCANIN3(scanin3),
.SCANIN4(scanin4),
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.SCANIN5(scanin5b),
.SCANING6(scanin6)

defparam usb20_phy_inst. DATABUS16_8 = 1'b0;
defparam usb20 _phy_inst ADP_PRBEN = 1'b0;
defparam usb20 _phy inst. TEST_MODE = 5'b0;;
defparam usb20 phy inst. HSDRV1 = 1'b0;
defparam usb20_phy_inst. HSDRVO = 1'b0;
defparam usb20_phy inst.CLK_SEL = 1'b0;
defparam usb20_phy_inst.M = 4'b0;

defparam usb20_phy inst.N = 6'0101000;
defparam usb20_phy inst.C = 2'b01,

defparam usb20 phy inst.FOC_LOCK = 1'b0;

Vhdl #il4k:

COMPONENT USB20_PHY
GENERIC (

);

PORT(
DATAIN:IN std_logic_vector(15 downto 0);

TEST_MODE:bit_vector:="00000";
DATABUS16_8:bit:='0";
ADP_PRBEN:bit:='0";
HSDRV1:bit:='0";
HSDRVO:bit:='0";
CLK_SEL:bit:='0";
M:bit_vector:="0000";
N:bit_vector:=" 101000";
C:bit_vector:="01";
FOC_LOCK:bit:='0";

TXVLD:IN std_logic;

TXVLDH:IN std_logic;

RESET:IN std_logic;

SUSPENDM:IN std_logic;

XCVRSEL:IN std_logic_vector(1 downto 0);
TERMSEL:IN std_logic;

OPMODE:IN std_logic_vector(1 downto 0);

DATAOQUT:OUT std_logic_vector(15 downto 0);
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TXREADY:OUT std_logic;
RXACTIVE:OUT std_logic;
RXVLD:OUT std_logic;
RXVLDH:OUT std_logic;
CLK:OUT std_logic;
RXERROR:OUT std_logic;
DP:INOUT std_logic;
DM:INOUT std_logic;
LINESTATE:OUT std_logic_vector(1 downto 0);
IDPULLUP:IN std_logic;
DPPD:IN std_logic;

DMPD:IN std_logic;
CHARGVBUS:IN std_logic;
DISCHARGVBUS:IN std_logic;
TXBITSTUFFEN:IN std_logic;
TXBITSTUFFENH:IN std_logic;
TXENN:IN std_logic;
TXDAT:IN std_logic;
TXSEO:IN std_logic;
FSLSSERIAL:IN std_logic;
HOSTDIS:OUT std_logic;
IDDIG:OUT std_logic;
ADPPRB:OUT std_logic;
ADPSNS:OUT std_logic;
SESSVLD:OUT std_logic;
VBUSVLD:OUT std_logic;
RXDP:OUT std_logic;
RXDM:OUT std_logic;
RXRCV:OUT std_logic;
LBKERR:OUT std_logic;
CLKRDY:OUT std_logic;
INTCLK:IN std_logic;
ID:INOUT std_logic;
VBUS:INOUT std_logic;
REXT:INOUT std_logic;
XIN:IN std_logic;
XOUT:INOUT std_logic;
TEST:IN std_logic;
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);

CLK480PAD:OUT std_logic;
SCANCLK:IN std_logic;
SCANEN:IN std_logic;
SCANMODE:IN std_logic;
TRESETN:IN std_logic;
SCANINZI:IN std_logic;
SCANOUT1:0UT std_logic;
SCANINZ2:IN std_logic;
SCANOUT2:0UT std_logic;
SCANIN3:IN std_logic;
SCANOUT3:0UT std_logic;
SCANIN4:IN std_logic;
SCANOUT4:0UT std_logic;
SCANINS5:IN std_logic;
SCANOUTS5:0UT std_logic;
SCANING:IN std_logic;
SCANOUTG6:0UT std_logic;

END COMPONENT;
uut: USB20_PHY
PORT MAP (

DATAIN=>datain,
TXVLD=>txvld,
TXVLDH=>txvldh,
RESET=>reset,
SUSPENDM=>suspendm,
XCVRSEL=>xcvrsel,
TERMSEL=>termsel,
OPMODE=>0pmode,
DATAOUT=>dataout,
TXREADY=>txready,
RXACTIVE=>rxactive,
RXVLD=>rxvld,
RXVLDH=>rxvldh,
CLK=>clk,
RXERROR=>rxerror,
DP=>dp,

DM=>dm,
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LINESTATE=>linestate,
IDPULLUP=>idpullup,
DPPD=>dppd,
DMPD=>dmpd,
CHARGVBUS=>chargvbus,
DISCHARGVBUS=>dischargvbus,
TXBITSTUFFEN=>txbitstuffen,
TXBITSTUFFENH=>txbitstuffenh,
TXENN=>txenn,
TXDAT=>txdat,
TXSEO=>txseO,
FSLSSERIAL=>fs|sserial,
HOSTDIS=>hostdis,
IDDIG=>iddig,
ADPPRB=>adpprb,
ADPSNS=>adpsns,
SESSVLD=>sessvld,
VBUSVLD=>vbusvld,
RXDP=>rxdp,
RXDM=>rxdm,
RXRCV=>rxrcv,
LBKERR=>|bkerr,
CLKRDY=>clkrdy,
INTCLK=>intclk,

ID=>id,

VBUS=>vbus,

REXT=>rext,

XIN=>xin,

XOUT=>xout,

TEST=>test,
CLK480PAD=>clk480pad,
SCANCLK=>scanclk,
SCANEN=>scanen,
SCANMODE=>scanmode,
TRESETN=>tresetn,
SCANIN1=>scaninl,
SCANOUT1=>scanoutl,
SCANIN2=>scanin2,
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SCANOUT?2=>scanout2,
SCANIN3=>scanin3,
SCANOUT3=>scanout3,
SCANIN4=>scanin4,
SCANOUT4=>scanout4,
SCANIN5=>scanin5,
SCANOUT5=>scanout5,
SCANIN6=>scanin6,
SCANOUT6=>scanout6

);
7.4 ADC
[REN4A
ADC (Analog-to-digital Converter) &—-~ 8 ifi& ¥l 12 {7 P E 5%
Heds, HAMDFE. (RN MG SR,
i& A
& 7-8 ADC ;&S
K Y] it
GWINS GWINS-2, GWINS-2C
GWIN GWINSE GWINSE-2C
GWINSR GWI1NSR-2, GW1INSR-2C
imOREE
7-4 ADC 3O REE
CLK ——>
PD ™ <% ADOUT
SOC ——> 12
SEL ~—> ADC | Foc
CH H#g—>
VREF ——>
im O/ 4A
%= 7-9 ADC isON45
3t 1 110 B
ADOUT[11:0] Output ad conversion results.
EOC Output end of conversion.
CLK Input main clock.
PD Input power down signal.
SOC Input start of conversion.
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i 1 110 fiiid
SEL[2:0] Input channel select signal.
CHI[7:0] Input channel signal-ended analog voltage input.
VREF Input voltage reference
[REHIHE
Verilog B4k
ADC adc_inst(
.CLK(clk),
.PD(pd),
.SOC(soc),

);

.SEL(sel[2:0]),
.CH(ch[7:0]),
.VREF(vref),
.EOC(eo0c),

ADOUT (adout[11:0])

Vhdl 4k
COMPONENT ADC

PORT(
CLK=>IN std_logic;

PD=>IN std_logic;
SOC=>IN std_logic;
SEL=>IN std_logic_vector(2 downto 0);
CH=>IN std_logic_vector(7 downto 0);
VREF=>IN std_logic;
EOC=>0UT std_logic;
ADOUT=>0UT std_logic_vector(11 downto 0)

);
END COMPONENT;
uut=>ADC
PORT MAP (

CLK=>clk,
PD=>pd,
SOC=>soc,
SEL=>sel,
CH=>ch,
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VREF=>vref,
EOC=>eo0c,
ADOUT=>adout
)i
IP iAH
£ |P Core Generator [ FF ¥ “ADC”, St il 4 &~ ADC KA

KAG EMEE
P BCE

1E IP Core Generator M, X “ADC”, #iH ADC ) “IP
Customization” % [, Z & $E “File” FLEAE. i L B ~HEEF “Help”
Y58, Wl 7-5 Aw

& 7-5 ADC B4 IP Customization & 0%

ADC o
General

Device:  |GWINS-2 | Part Number: | GW1NS-LX2QN48C6/15 |

Create In: |D:\test pri\srcigowin_adc |
File Name: Module Name: |Gowin_ADC |
— reset Language: Verilog ~ Synthesis Tool: |GowinSynthesis -
adout]11:0] f=—_=
Options
— g
[ Use External Clack
-
=8 [] Enable Reference Voltage
= ==ll20] Reference Voltage Type: [WCCX
cl =
=l ch[7:0]
Cancel Help
1. File FCEHE

File FC EAEH THCE = £ 0 1P Bt SCHFIAR S B .
® Device: WnCALEN Device 155
® Part Number: &7~ CECHE 1) Part Number 15 5
® Create In: FE ™M) IP BT A HARERAE . ATAEA N SCAHE 1 8
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WromiE A Arigte, tREE SCAHER MR P2 AL # H bRtz

File Name: FCE ™40 1P Beit SCIFIISCIEAL o AR AT U SCASHE ) 38
G 4 SCA AR

Module Name: BCE F=4 1) IP 11 47 module name. 154 ] SCAS
FE B B B 2 A B 2 FR . Module Name (g5 J5E & FRAE [E], 248 5],
M35 H Error 278 ;

Language: FcE A1) 1P St U IR IR E 5 o i # M N R s
KHE, EEEHIRET, 3CFF Verilog Al VHDL;

Synthesis Tool: FCEZEMHIILEE TR LM NRFIRME, EHF
HAr T H, ¥ GowinSynthesis fl Synplify Pro;

Options At & HE
Options Bt BAEF T H /- B € XA & IP, Options it EHEUIE 7-5 frn.
® Use External Clock: Fit & ADC s& 751 FH At 8

® Enable Reference Voltage: B & ADC 2 5 fES% H K. A {HRE,
M3E T i% 0 Reference Voltage Type i85 % o 52K, & A ERE,
M BRINZZE HL K VCCX.

® Reference Voltage Type: FLESHHERRA, U VCCX.
34/40(*VCCX). 31/40(*VCCX). 29/40(*VCCX). 27/40(*VCCX).
22/40(*VCCX). 20/40(*VCCX)F1 External.

s 11 Sk 7 A &

it R /s AE B2 IP Core HIRC B 45 RORBIREIE, anl&l 7-5 P,

Help %4l

Hidi “Help”, &7~ IP Core MECE(E S B TLTHI. Help W4 IP Core

(IMEZE/ 46, LLJ% Options % 1 fic & fr fi B2 150 B
IP 4 RS

IP & MECESEMUR, P EUBCE M “File Name” i 44 i) =3 AF,

CAERIATC B9 B REAT /43 -

[ ]
!

IP ¥ it gowin_adc.v” N 52 3 1) verilog #&H, MR 3EF S 1 1P L,
PEAE T N I RE ) ADC FRBR

IP it AR S gowin_adc_tmp.v, JyH 3R 1P St A b S
45

IP il & S “gowin_adc.ipc”, FH Al ngiz e b st IP BT AC & .

Inic B W FETE 52 VHDL, 2R R A SCPE 44 A 4608 vhd
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8.1 GSR
FENE
GSR(Global Set/Reset), 4= Ja &AL/ E i, AT LASLEL 4 )R B /& 47
hie, (RH-TFA R BN —BOE BT, SRR, nERIMNBE S,
PSS I A A7 2% S B AL
im AR E
8-1 GSR i AREE

GSRI—> GSR

iw O 4R

%% 8-1 GSR SR AN

04 110 g

GSRI Input GSR #iN, KHEFHR

[RiEfI

Verilog #i4k:
GSR gsr_inst(
.GSRI(GSRI)
);
Vhdl 4k
COMPONENT GSR
PORT (
GSRI:IN std_logic
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8.2 INV

END COMPONENT;
gsr_inst:GSR
PORT MAP(
GSRI => GSRI

8.2 INV
[FIBIT R

INV(Inverter), HUz b,

inOAREHE
& 8-2 INV iz O~ =E

|— INV. [—>O

imANT4a
=82 INV #HEONA

g 1 44 110

Eitipa

I Input

INV i N\

O Output

INV a5 H

[RiEHIL
Verilog itk
INV uut (
.0(0),
1))
);
Vhdl #i4t.:
COMPONENT INV
PORT (

O:0UT std_logic;

I:IN std_logic

);
END COMPONENT;
uut:INV
PORT MAP(
0=>0,

SUG283-2.5
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[ =>1

8.3 VCC
RN
W RS
wOREE
8-3 VCC ixAREHE

vcC —>V

i A T48

£ 8-3 VCC igAN4A

Uity 144 110 ik

V Output VCC %t

[RIERFIL
Verilog #il4k.:
VCC uut (
V(V)
);
Vhdl #i4k :
COMPONENT VCC
PORT (
V:OUT std_logic
);
END COMPONENT;
uut:vVCC
PORT MAP(
V=>V

8.4 GND

[RiBNT R
WA R AR
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mAOREE
[ 8-4 GND #Oxr=E

GND —>»GC

w48

£ 8-4 GND #ON43

I 14 110 BN

G Output GND #ith

[FiEHIL

Verilog #i4k:
GND uut (
.G(G)
);
Vhdl 4k,
COMPONENT GND
PORT (
G:OUT std_logic
);
END COMPONENT;
uut:GND
PORT MAP(
G=>G
);
8.5 BANDGAP
[FiEN R
& GWINZ-1 2814, BANDGAP [IThEE & Nits i o i S e i He g (it e
SERIHEERI IR, #5254 BANDGAP, ] OSC. PLL. FLASH Z5E#iHuk A
AR, v DA B RER A R DhFEIAE

iE AR

3 8-5 BANDGAP & Fi 8815

N %5 Lok
GWIN GWINZ GWINZ-1
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mAOREE
[ 8-5 BANDGAP O x=E

BGEN——> BANDGAP

IO 48
%% 8-6 BANDGAP ¥ O3

W 144 I/O Eiiipu

BGEN Input BANDGAP ffgef5 5, mHETH.

[REGIHE
Verilog #l4k.:
BANDGAP uut (
.BGEN(bgen)
);
Vhdl #ilfk.:
COMPONENT BANDGAP
PORT (
BGEN:IN std_logic
);
END COMPONENT;
uut:BANDGAP
PORT MAP(
BGEN=> |

1P iAH

fE IP Core Generator FtiiH, Hifi “BandGap”, S« Bn
BandGap [J#H 5 BAEE .

IP ACE

7 IP Core Generator 7L, Xili BandGap, #iH BandGap ] “IP
Customization” % H. Z%& DA “File” FCEME. “Options” AL EHE. I
MERHERAT “Help” #%41, Wil 8-6 Frs.
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[#] 8-6 BandGap Y IP Customization & 14544

"% IP Customization

BandGap 5

T >

= BGEN

File

Device: GWINZ-1 Part Number: GWI1NZ-LV1FN32C6/15

Rl

Create In: ‘F:\ifpga_project\src\gcwin_bandgap | -
Module Name: | Gawin_BANDGAP File Name: gowin_bandgap
Language: Verilog -

Cancel Help

1. File At & HE
® File Bl BHEA T HCE A1 1P Bt ST IIM 15 B
® BandGap ¥ File Bt BHE ()8 I A ADC #3501, BikiES % 7.4
ADC > P i H & 77 i] File FC EHE.
2. i R S AE B
g 1 2 7~ AE L 7R 24 T 1P Core UL B 45 SR BIHER, & 8-6 .
3. Help #41
By “Help”, 7K IP Core WIECHEE SR T . Help TR 45T IP
Core IHEEA4H
IP 4 3

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

PABRIN B E NI4T 44

[ ]
E!

IP ¥t 3CH “gowin_bandgap.v” A5E 2] verilog #i8e, ¥ 1 1P
BeE, rFeAEsLfl{Li) BandGap;

\P 1513 B SO gowin_bandgap_tmp.v, A 4L 1P #it-ff H
PR S5
IP fic & SC#F: “ gowin_bandgap.ipc”, FH AT gk iz s ExS 1P 3T E -

UBCE P IEFE YIS S & VHDL, AR B RT P AS SCPE 44 R 40 vhd
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[RiB4B

SPMI (System Power Management Interface) J&—FiW k#7810,
AT T E AR BRGNS BRIEN S S A .

it i 284
% 8-7 SPMI EF &4
ENS Y At
GWIN GWI1NZ GWI1NZ-1
ImOREE
8-7 SPMI i O~ EE
CLK —»
CLKEXT — =4 ADDRO
CE —> 4 DATAO
RESETN —
LOCRESET — ~fe» STATE
PA — SPMI %% CMD
SA —»]
cp —> <€ SDATA
ADDRT - <>
DATAT %» SCLK
ENEXT —
Im O/ 4A
& 8-8 SPMI im O+ 45
i 1 /0 P
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
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[RiEHIL

Verilog B4k
SPMI uut (

.ADDRO(addro),
.DATAO(datao),
.STATE(state),
.CMD(cmd),
.SDATA(sdata),
.SCLK(sclk),
.CLK(clIK),
.CE(ce),
.RESETN(resetn),
.LOCRESET((locreset),
.PA(pa),

.SA(sa),

.CA(ca),
ADDRI(addri),
.DATAI(datai),

.CLKEXT(clkext),
.ENEXT (enext)

);

Vhdl Filk.:
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;
ADDRIUI:IN std_logic_vector(3 downto 0);
DATAI: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);
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CMD:OUT std_logic_vector(3 downto 0);
SDATA:INOUT std_logic;
SCLK:INOUT std_logic
)i
END COMPONENT;
uut: SPMI
PORT MAP (

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,
CMD=>cmd,
SDATA=>sdata,
SCLK=>sclk

IP &8

7E IP Core Generator S, i “SPMI”, FH A2 E~ SPMI
A5 B EE

IP BC &

£ IP Core Generator #1H, Wi SPMI, #H SPMI [ “IP
Customization” % H. Z%& DA “File” FCEME. “Options” AL EHE. I
MR RHERIAT “Help” #2411, Wi 8-8 Frn.
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[#] 8-8 SPMI Y IP Customization & 14544
" IP Customization ? *
SPMI &
File
Device:  |GWINZ-1 | Part Number: | GWINZ-LVIFN32C5/14 |
Create In: |D:\test prj\src\gowin_spmi |
File Name: |gowin_spmi | Module Name: |Gowin_SPMI |
Language: |Verilog A
e ) Options
— LT ADDROE:0] =
e Functional Configuration
N DATAD[T:0] (== [ shutdown by VCCEN
— ! LocRESET . Master/Slave: (O Master @ Slave
—® PA Master Configuration
—Hsa e MID: = SCLK Mormal Period: |3
e SOATA ke Respond Delay: |0 SCLK Low Period: =
= ADDRI20]
— DATAIF:0] oLk e Slave Configuration
—® ENEXT SID:
General Configuration
Request Pipeline Steps: EI Clock Frequency: I:I
[] Enable State Code Register [ Enable Decode Command
[ Clock From External Enable Reset Command
Cancel Help

SUG283-2.5

1. File Bt B HE

® File FCEAEH] T HCE £ IP B ST HIAHRAE B

® SPMI [ File Bt & HEf#) {8 FH A1 ADC #iHe254el, Biki5 5% 7.4 ADC >
IP 1A F #5701 File it B HE

2. Options At BAHE
® Options Bic BAE T 7 € XBCE 1P, Options fit & HEn & 8-8 Al

7N

® Functional Configuration:
- Shutdown by VCCEN: @#id4MH5( 1 VCCEN XM, anFikst

PRI,

M) SPMI #3815 ThRER AT H »

- Master/Slave: ¥ SPMI # & N FHLE KL
® Master Configuration:
- MID: EHLID, WEHEDY 0-3, BUMEN 0.
- Respond Delay: ¥ & 15 ZE R[]
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- SCLK Normal Period: Normal # 3T sclk FE K.
- SCLK Low Period: MERMF T sclk 1) JE HIHK A .

® Slave Configuration:
SID: #& SPMI MHLI 1D,

® General configuration:

- Enable State Code Register: Ji a2 7o, Fln, o
R PR ASACRD 75 A7 28718 T, W% STATE Fdi @t — A4
Ao

- Request Pipeline Steps: W& i KIE 5 R R ERP K.

- Enable Decode Command: J& FHEGZEH fifis . Sk £ 8 H iR
dr4, SPMI ML E AL, BEAR, 5¢HAMER fr 4.

- Enable Reset Command: J&HBZHEE HS.
- Clock From External: & a2 B A EBI 4
- Clock Frequency: ZR&GiEHER,
3. Ui LR AE
gt 35 7 HE B SR 78 241 IP Core BT B 45 RonBIHER, &l 8-8 Az
4. Help #4511
H.idi“Help”, o~ IP Core [T B 15 5 1 T - Help T A45 24 1i IP Core
(IR 4, LA Options & Tt B 1) fa 235 1 .
IP 4 R ST
IP & e & e l)a, ro4E DL E SO “File Name” v 44 B9 =4,
PLBRIAEC B AT /244
® P &it i “gowin_spmi.v” A5EEEH verilog BE, HRAEH S IP T
B, FEASEBIL) SPMI;
® P it AR SO E gowin_spmi_tmp.v, SR FHRAE 1P B8 FHARAR
A
® P JCE S “gowin_spmi.ipc”, H A n#EGZ AR 1P AT E -
E!
Qe B IERERE & VHDL, WP A IR AN X4 JE 288 .vhd

FENER

I3C (Improved Inter Integrated Circuit) /& —F P2k a2k, JFE T 12C
A1 SPI BRI, BEE R SR R S RGO B L SCHRFK D)
FE B AN H A O i PR R
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is s
%* 8-93CEMHEH
K £ it
GWI1N GW1NZ GWINZ-1
im O n=E
8-9 I3C i O~ EHE
AAC —
AAS —
ACC — — AAO
ACKHS — L
ACKLS —>»} ACO
ACS — —» CMO
ADDRS — 4% DO
5 o
CMC —> — LGY0
o < : — PARITYERROR
LGYC — > SCLO
LGYS — > SCLOEN
RECYDIS — 13¢ —> SCLPULLO
RESET —», — SCLPULLOEN
SCLI —
SDAT — — SDAO
SEDNAHS — — SDAOEN
SENDALS —
SEDNDHS —y — SDAPULLO
SENDDLS — — SDAPULLOEN
SIC —»
STRTC —] —» SI0
STRTS —>
STRTHDS — > STRTO
STOPC —p < STATE
STOPS — 8
STOPSUS > —» STOPO
STOPHDS
w48
7+ 8-10 I3C i AT4R
i 1 /0 filiik
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
SUG283-2.5 56(61)
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3 11 /0 i

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 Reply the ACK reset signal when a reply is required from
input 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 | 13C serial data output

SCLO output | I3C serial clock output

SDAOEN output | 13C serial data oen output

SCLOEN output | 13C serial clock oen output

SDAPULLO output | Controllable pull-up of the I3C serial data

SCLPULLO output | Controllable pull-up of the 13C serial clock

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

SCLPULLOEN output | Controllable pull-up of the 13C serial clock oen

[RiEHIE
Verilog #l4k:
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I13C 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),
ACKHS(ackhs),
ACKLS(ackls),
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);
IP EH

.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(clIKk)

7£ IP Core Generator 5 F 8.t I13C N 13C SDR, FmiA<s Ex
I3C SDR fJ#H A5 B2,

IP B0 &E

f£ IP Core Generator #tiid, Xl “13C SDR”, #H I3C [ “IP
Customization” & H, %& LW “File” FLEME. “Options” FLEHE. U

HERAER L “Help” 41, Wk 8-10 Ais.
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8 HE 8.7.13C
[& 8-10 I3C AY IP Customization & 454
" IP Customization [ s
R,
13C SDR &
File
—l e
] oo = Device: GWINZ-1 Part Number: |GWINZ-LVIFN32C6/15
—{nc .
s reers Create In: |F:\ip_test\fpga_projer:t_1\src\g owin_i3c |
: v e
:zi_ Module Name: | Gowin_I3C File Mame:
o~ D07 ] et
AR Language: Verilog A
—sfcs DOBUFY ] (=
—{cix
—s{cie e Options
=& CAE WRITYERRCR |
—{opg
—- LG e
B i L OEN [
—s{rECUDHE
—»{RECVOLS PULLD -
—s{reseT
CLPULLOEN [
—{scu
—*|soA SDAD
—s{scuDs
—+ SENDALS SOACEN =
I ol SLAVE STATIC ADDRESS: (7'h00~T'H7F)
—s|sEHDOLs B
—{=c SOAPULLOEN [~
—s{=TAT
so |-
R ELGE
—s{sTATHDS T
—s{=ToR
—.{STOPS STATER ] =
—s{sToRsus .
—{sToRHDS
Cancel Help

SUG283-2.5

1. File ft B AE
® File Bt BMAEF FHCE AN IP ¥t UM E B .

® [3C [ File C B HE 11 FH AN ADC BB [)2R4, 115275 7.4 ADC> IP
i H &2 1 File Bic B HE .

2. Options At BHE

® Options FLEMEH TH -~ HE X E IP, Options Bt EHEW & 8-10
Fis o

® SLAVE STATIC ADDRESS - &7 MHLAIFF & hk .
3. i BN HER
viig 2R AE LR IP Core FITCE 45 RonBIHER, w1l 8-10 Fivk.
4. Help %41
B “Help”, &7~ IP Core BCE (S BT . Help UL+ IP Core
IR A4, DA% Options & T A B 1) fa 2358 1 .
IP 4 g 3T

IP & MR ESE MR, P EUBCE M “File Name” i 44 i =3 A,
CAERIA T B9 B REAT 43 -
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® P it “gowin_i3c.v” N5E R verilog AR, MRPEH P ET IP FCE,
P A SEIAG T 13C s
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