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SDRC_Lite Memory Controller Back-end Beta2
System Block Diagram
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Signal Name Direction | Description

(Interface to SDR SDRAM)

sdr_clk Output SDRAM clock

sdr_cke Output SDRAM clock enable

sdr_cs_n Output SDRAM chip select

sdr_ras n Output SDRAM row address strobe
sdr_cas_n Output SDRAM column address strobe
sdr_we_n Output SDRAM write enable
sdr_dgm[1:0] Output SDRAM input/output mask
sdr_ba[1:0] Output SDRAM bank address inputs
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sdr_addr[11:0] Output SDRAM address inputs

sdr_dq[15:0] 1/0 SDRAM data input/output

(Interface to Memory Controller Front-end)

mcb_clk Input MCB clock

mcb_rst_n Input MCB asynchronous reset

mcb_sclr_n Input MCB synchronous reset

mcb_bb Input MCB burst begin

mcb_rw_n Input MCB data direction: O-write, l-read
mcb_bl[1:0] Input MCB burst length: 00-4, 01-8, 10-12, 11-16
mcb_ba[1:0] Input MCB bank address

mcb_ra[11:0] Input MCB row address

mcb_ca[7:0] Input MCB column address

mcb_wdat[15:0] Input MCB write data

mcb_rdat[15:0] Output MCB read data

mcb_rdat_vid Output MCB read data valid

mcb_wdat_req Output MCB data to write request

mcb_busy Output MCB sdr sdram controller busy
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~sys_sclr_n ~sys_rst_n S D RC_I N I_F S M

(i_cmd_cnt != CtRPm1 - 1)

i_wait_done (CtRPm1 1= 0)

~i_wait_done

(CtRPm1 == 0)

(i_cmd_cnt != CtRFCm1 - 1) (i_cmd_cnt == CtRPm1 - 1)

(~i_ref_over)

(CtRFCm1 == 0) &&
(~i_ref_over)

(CtRFCm1 != 0)

(CtRFCm1 == 0) 8&
(i_ref_over) (i_cmd_cnt 1= CtRMDm1 - 1)

i_ref_over &&
(i_cmd_cnt == CtRFCm1 - 1)

(CtLMRm1 I= 0)

(CtLMRm1 == 0)

(i_cmd_cnt == CtRMDm1 - 1)

notes:

1. CtLMRm1, CtRPm1 and CtRFCm1 come from verilog parameter, they are not in real circuit logic.

2. During i_st_prea, i_st_refand i_st_Imr, i_cmd_cnt_sclr is asserted.

3. After entering in i_st_ready, FSM will stay in i_st_ready and assert i_ready until sys_rst_n or sys_sclr_n is
active.
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SDRC_CMD_FSM

~sys sclr n ~sys_rst_n ~i_ready (c_cmd_cnt I= CtRFCm1 - 1)
@ (CtRFCm1 1= 0) @.
~i_ready (CtRFCm1 =
~(sys_bb | r_ref_req)
(c_cmd_cnt == CtRFCm1 - 1)
(c_cmd_cnt != q
i_rea
pBL + CtRPm1 - 3) _feady (c_cmd_cnt = pBL
+ CtDALmM1 - 3)
¢_cmd_cnt == pBL + CtRPm1 - 3) (c_cmd_cnt == pBL + CtDALmM1 - 3)
(CtRCDm1-1==0)8  SYS_bP (CtRCDm1 -1 == 0) &

(c_bst_dir == 1'b1) & (c_bst_num != 2'b00 ¢_bst dir == 1'b0) & (¢_bst_num != 2'b00)

(CtRCDm1 -1 ==0) &
(c_bst_dir==1b1) &
(c_bst_num == 2'b00

(CtRCDmM1 -1 ==0) &
(c_bst_dir==1'00) &
¢ _bst num == 2'b00)

c_st_rda c_st_wra

(c_cmd _cnt==
pBL - 2) & (c_bst_n_cnt
==¢c_bst num)

(c_cmd _cnt ==
pBL - 2) & (c_bst_n_cn
==c_bst num)

(CtRCDm|
1= 0)

(c_bst_dir==1b1) &
(c_bst_num ==2'b00) &
(c_cmd_cnt == CtRCDm1 -1

(c_bst_dir==1'b0) &
(c_bst_ num == 2'b00) &
(c_cmd_cnt == CtRCDm1 -1)

(c_bst dir==1b1) & (c_bst_num != (c_bst_dir == 1'b0) & (c_bst_num !=
bOO)&(c cmd_cnt == CtRCDm1 1) 2'b00) & (c_cmd_cnt == CtRCDm1 -1

(c_cmd_cnt !I= CtRCDM1 - 1) .
c . cmd_cnt != pBL - 2)

(c_cmd_cnt != pBL - 2)

(c_cmd_cnt == pBL - 2) & (c_bst_n_cnt |=c_bst_num) (c_cmd_cnt == pBL - 2) & (c_bst_n_cnt |=c_bst_num)
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SDRC_DAT FSM

~sys_sclr_n

~(c_rd | c_rda | c_wr|c_wra)

~sys_rst_n

(c_rd| c_rda) (c_wr | c_wra)

(d_bl_cnt ==
c bst num * pBL
+ pBL - 1)

(d_cl_cnt!=pCL -1) (d_bl_cnt !I=c_bst_num * pBL + pBL - 1)

(d_bl ecnt==c bst hum* pBL + pBL - 1)

(d_cl_ent==pCL -1)

(d_bl _cnt!=c _bst num * pBL + pBL - 1)
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