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Application of periodic and distributed refresh algorithm
in SDRAM controller
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Abstract: Aiming at the control method of Auto_Refresh instruction in SDRAM controller, a periodic
and distributed refresh algorithm is proposed. First, A SDRAM controller is compiled by Verilog
HDL. In reading or writing process, m , n, the continuous times of reading or writing is confirmed by
SDRAM clock frequency and the row number of L-BANK. An Auto_Refresh instruction is given after
m reading or n writing instructions. Because FSM is almost always in the state of IDLE in the process
after reading and writing, Auto_Refresh instruction is given periodically. Then, the Photoelectric
Measurement System is used for experimental verification. The experimental results show that

SDRAM controller can give Auto_Refresh periodically, timely and accurately, and the execution
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efficiency of reading and writing instructions is improved by 0.39%. This algorithm solves the problem

of Auto_Refresh instruction lagged behind, improves the execution efficiency of reading and writing

instructions, and has good portability.

Key words: periodic and distributed refresh; SDRAM controller; FPGA; finite state machine; in-

struction lagged behind; instruction execution efficiency

1 7]

nu\‘

[7] 25 3 A BE ML A7 fif #5 (Synchronous Dynamic
Random Access Memory, SDRAM) & M & #J i
SDRAM % J& #| T DDR4 SDRAM, H Hi —
DDR4 8 A B A Bk 3 200 MT/s W8 i 5
R R T AR P AR A B s
TE 9 R 58 2% 45 F . SDRAM R SR 32 I F T
ARG, it DDR4 8 SDRAM, Hfx /)
Ttk DRAM & ) MOS % #f % i 25 77 i
oy 14 D A it S 1 o 5 B B b S T 0 FEL 7 DA
WA A B % o RV AN W7 b 0 7 L L
FEA# 51 (L-BANKD [a] —47 W5 U Jill B 119 B 1] S 6
it 64 ms,

Sy HUR T S 18 SDRAM F il #% 52 i & H
it ok (AR _req) » #7 M IR S AL AR AL F 25 17 (1-
DLE) IR 25, %5 i #% 3t 75 2 % 7 R B WL 5% 40 5
IDLE IR A & A sh Bl # (Auto_Refresh) 38
A RIVFETEFE A o 1) T, A% 58 4y WO BT ik
B> AR _req B9 RE BB 8] R 76 BR Auto_Re-
fresh $8 4 ¥ JG W20 . F T I BT 4 2 AH X 2% 46
RS TR RS 18 2 AT ROCR AR . SCik[84&
T AT L (Precharge) 4§ 4 B9 5 1 , #5124
& Auto_Refresh $§ 4 Z Hi . 5 &t — > Pre-
charge 64, ffi ir ff L-BANK 4t T IDLE IR %,
AT Auto_Refresh ar 4. MA M FE SR T
BEIEASPATR R, SCERL9 151 A T 184 AL
il , BRRZSHLAL F IDLE ARZS W, % 88 AR _req 11
TR L R A A e BB IR S 0 R N AT . %
B BRI T REHEASPITHCE, A EA A
TEAE A G ), SCHRC10 148 i e G #E IS, 4%
il 45 & PR BRI 4R A i L IR A
T A A A A R RS R L — S e

ST f U R ET 4R A TS ) B S
Fo A PATRLEE 4R 0 — Fh R 0 o3 BRI BT B . 7
5 5 R R3S SDRAM B8 452 F1 L-BANK 47

B L/ B m/n. m/n WL/ 5 #
RIS il & i — R A shhlgn 48 4. fEdR S
b AR g g I A B Sl RE I SR DT JE 25
KA S hETE 4.

2 LA HOR HT R R
i Verilog HDL %5 i SDRAM #5 % #%

AR HE AN 1 s Rl T o A e A R O
3K AR req,

FPGA

L
il ! M
B SRR e oo
s

¥ B

#l @
e il me

Pl 1 SDRAM ¥ i 5% % 4B AE 5]
Fig.1 Block diagram of SDRAM controller
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Fig.3 Flow diagram of Dong’s distributed refresh
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Fig.5 Diagram of state-transition of writing process
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