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Research of Multi-jet Drive with Wide Format and
Single-PASS Based on FPGA

HAO Jiachun,ZHAN Hongwu, GONG Zhenliang

(Key Laboratory of E&M ( Zhejiang University of Technology) , Ministry of Education & Zhejiang Province , Hangzhou 310014 , China)

Abstract ; For multi-PASS printing mode which has a low output speed and the high cost of current single-PASS model,

a new printing method, which uses components of multiple small nozzles to form single-PASS printing mode was

proposed. This method could not only avoid the disadvantages of multi-PASS mode and the current single-PASS scheme,

it was more flexible. FPGA with high-speed and flexible advantages was used to achieve a large number of printing data

caching and asynchronous reading and writing operations. The multi-nozzle parallel driving was achieved within the

FPGA. Experimental results show that the design can achieve high-speed and wide format printing output, and proves

the feasibility and correction.
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Figure 1 ~ Schematic diagram of nozzle array

2 BE.KXBEINRFENEGFESRSIES
2.1 SDRAM @y {EX|

RIP J&5 B9 EQ Rl &b 2 2 B % BRI, RECR M
e R A 5 A BEHLIE A %5 (SDRAM ) AT e L4 S

state:state(

GEAEk B LAIHLAYFTENEl . SDRAM HAT 45 K (i
BEPE M AS AR B A, (i T SDRAM A HEBR S5 #4, &
R A e 2w HE 4. —fdifEar S bl (s
T A HEAE 5 A0 B R B 58 i, RAS_N (CAS_N I WE_
N X =AME SR E T ABAEAr S, SA Fl BA JesE T
J; f) Bank 14750 Hudik . ki L X SDRAM (% #8 /E
i, RGBT T —4~ SDRAM 5 il 4% , I3l i IR A ML
BLXT SDRAM F)49 5 A A0 15 B A 32 5 R4

2 S7E Quartus IT 3K/, 5111 SDRAM [y
VEIRZSHL S # il #5 #9 RTL AL, &b addin S i2/ 5 H
B A H, MK write_req AR, ARASHL state
1] SDRAM 2 il £ 45 H 5 iy A RS ik, 2508 M din 22
HE A, Y21 K read _req A ZLET, IRZSHL state [1]
SDRAM %5 H 324 4 A ik, K06 M dout 422 T2 HE
AT UL 3@ R ZS WA SDRAM #5761 2%, FR il 7 SDRAM
FI B TR AR il
2.2 Tikk SDRAM B $HiEE

RSB Rk L ED R S, 7 SCHR ISR Y B
P PASS RGP, Mk T B E S |k b TAE ,
S X E RBCHE O 40 1 AT 5 R R ESR . AR SRk
TR B i A5 B S Db 40T R T % Ske 31 ARE H O 1 3k
JE NSRS R HE R R RS . PiEe SDRAM
HEAT SR R T A (H 35 5 R — %, 5 SDRAM (1)
KT8 SDRAM (13

Shfdke bR NIAR, 2 48 R BURY fif e D7 vk e 3 f
mo AL — YR 45 1 B BN AS e P B SDRAM

AR/, Y full =1 B, FF4R 132 SDRAM 45 — 32
%% 1 e SDRAM Jii, FAi#ll FPGA B4 b Hl—4

sdr_sdram:sdr_sdram0

~ ~ "AS _._._Dn S
ck[> dkd ) - CAS_N‘ LESJ
g wrdone CMD/\CKKL . o
read_req > read_req il en Lk s N _—
writcjl:; — rwcrsi(itcircq d;g;[izlig Il RESET R/(:%:N D::_nn
S s e R i 1 ) oo
atain B A el .
din[15..0) > din[15..0] el i l—e— DATAIN[15..0] SA[12..0] —>sa[12.0]
BA[1..0] [—>ba[l1..0]
DQM[1..0] o O—"">dqm][1..0]
DQ[15..0]| = > dq[15..0]
{—_>dout[15..0]
> write_en
> wodone
[ >recad_en

B2 SDRAM #z4] % 5 K &S
Figure 2 SDRAM controller and state machine



.18 - B THI# Light Industry Machinery 2014 552 HA
BESEHIbR A flag_w Jf By £e
bR pol, TR R T S e

RIS 2 B SDRAM, 4 [-{if
PLEE B X A PR AL, FE A& —
P SDRAM K/ i 1= 27
TAHiHL, Kl 3 H Initpp A NI
TR 5 P SDRAM 119 452
Hilf5 7, Z G wisc i1 ppf F il
&% o &S i —
SDRAM,

3 SWELRFHITIREN
3.1 HiEN“B—H"Hik
ZA Wk 2 H) I AT T
P, i BCHE HORe AT A
SDRAM FRisz | BT A 7E 55040
TRLE Sk Z AT, T ) B )
BAaAL mi iy BRIt

5% 1 L SDRAM

v
| 5% 2 % SDRAM

e, FRGRITE FPGA 7K
LA RAMY | A
M5 3k Xof i — 1~ RAM, RAM [
2y ] g Sk mes It — ¢, B
TRBCE I B A RAM , 24454~ 155 3 XF o7 ) RAM #B
BRI, PR RAM A 3547 B 2 B, 2R 05 4 B Sk
ISP ZER R AWk, LI H 2 ED R 459, RAM
(850 T ARR B e Sk 8 B RIS BC o

& 4 A b Verilog HDL & 5 iR i — > 3L
RAM i reg [ 15:0] RAM[31:0 ] & SL—4ds 56
916 BRI N 32 (Al o A A 0O TR TT LUAR 4
W% I W S — R T it 2 ) B A ) 2 D TR o Wrte _
En_Sig fil Read_En_Sig 43 5] X0 RAM {325 ffi g
f5'5, Write_Addr_Sig 2 5 %4 #h 1, Read _Addr_Sig
R ik . 24 Write _En_Sig A5 %N, 40 i o
Write_Data 322 15 A RAM ; 24 Write_Data 200, 54E

> 2 1 H SDRAM ’1—

B 3 SDRAM #4FAA2H

Figure 3 SDRAM operation flowchart
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Figure 5 Data validation
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