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Design of a kind of inkjet printer control system

LI Chong'*, YANG Ze-bin'*, PENG Hu’
(1. Anhui LIYU Computer Equipment Manufacturing Co. Ltd. , Hefei 230088, China; 2. School of Computer
Science and Technology, University of Science and Technology of China, Hefei 230027, China; 3. Department of
Electronic Science and Technology, University of Science and Technology of China, Hefei 230027, China)

Abstract: Aiming at the bottleneck problems of Inkjet printer data processing and transmission , a printer control system based on FPGA and
DSP was designed, which used the USB2. 0 interface chip CY7C68013A to realize the high-speed data transmission. FPGA and DSP were
used as the core control components. The synchronous read and write to CY7C68013A endpoints was implemented by FPGA; SDRAM data
access and dynamic refresh control was completed. The print control and motion control on X and Y direction was completed by DSP. The da-
ta reception and the data control of the print head was completed by FPGA on carriage board. The design of USB firmware and device drivers
and application software has been given. The results indicate that the highly modular designed system are integration and flexibility and easy

for maintenance and functional expansion.
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IFCONFIG =0x13;

SYNCDELAY;;

//HiE EP2 Y BULK &4, IN 75%,2 KB
EP2CFG =0xA0;

SYNCDELAY;
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SYNCDELAY;
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SYNCDELAY;

EP2FIFOCFG =0x11;
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SYNCDELAY;;

OUTPKTEND = 0x82;

(2) void TD_Poll(void)

USB BCATIzA TN, Sl AW 0 o 5 8 2 ek, S B
FX2CRSHIFE S G, FRFARYE PC HL S Il
PN DSP 2 [ TR e s il iy 70 A B A%

PFIIK ] T Cypress 24 w42 fit 9 EZ-USB
Control panel } bushound5. 0 k{4347 & Fl iy 2 A1 %K
Pz 1y
2.3 _ERIMER#ET

W22 HLETED P R HE P TS 4 . Bl
S BR V1 €L iy 8 FR L pa A W V& [ 2 G & R R L VA
PP MBI Sh ARy o ARYE WS 2 LT T ENA il ZR e 1 5
PRk, o IR e 52 B 1 A HL S B 50T | B SO i
B ATERBE F A LA S 5 SR s AR 7 0 85 s 28 LI RE
AT USB B SRS FE e, I A R 4T B &5 4 42 )
A R IE BT, AL TARIRAS . By
S TEN B A 2o A RS AR RE

[ AWzEERE |
[ EEexim: |
[ sresdmEm |
I |

LAk

| B AR
= D~

| 7o

[ usmrgHEERE | FRobUmEe

4 WEHUER LS RIRE R

2.3.1 USB IR zh#2 5%t
USB 3K 3h 72 ¥ & 47 i i WDM ( Windows Driver
Model) BB FEY . 2445 USB G2 AK ) 7 )7 (US-
BD) Al USB &£ 4Rk sl /* (USBDD) , Hrb G 2R gk Sl
FrHRAE RGLEL AL, USB I RS FE ) th T R E S
FEAE R HRAE R SR HU0 USB 1545, Jf i
EHLAB A Z e
USB 45 9K sl 2 772k H Cypress 23 w] #2419 38 H
UKE) & ¥ CyUSB. sys, iH8 #Lid it CyUSB. inf % %%
CyUSB. sys 8K Zh #2 J5 , #R 4l BE 19 PID/VID X 4K 5 2
Fe T8 P A%, K Windows 5% 4545 FRAE I 1 4%
L2 ML S CyUSB. sys SRl 2 7 I VC AL
(T35 35 W)



5 8 1] o

e, A5 T AR A = A 50 A LU B AT 5 .35

ST, A AR B g Al B A BGRIR B , DA TR
HUALRFE R A A SRR AL 17— i) JEL e

2 2 3k ( References ) :

[1] PETER V. Vector Control of AC Machine[ M]. New York:
Oxford Science Publication,1990 .5 —45.

[2] KRAUSE P C. Analysis of Electric Machine [ M]. New
York: McGraw-Hill Book Company,1986:133 - 161.

[3] s YRS LRl M. AU R BOR R
#1,1985:18 - 28.

(4] ZAE0E A EdER R LM] . et o7 Tl A,
2003.92 - 112.

[5] Mefant. B)i4Esh A skl RZg [ M ], 6 AU Tk
FRAL 1999233 - 255.

[6] B "2 W HMLECAE A RO R G [ M]. bt E B
Tolk H it , 1989 :51 - 60.

(7] WXL, hPCE, T B, 323 o AL AR A A8 e B A WF 5T
[J]. P45 K224 ,2002,36 (6) 1630 — 634.

(8] ¥ %, & A, BMENI, % RS ENESCRES
KBTI R [T ] H/ AL L, 2001 ,28(3) <1 - 6.

[9] EIEM, X BH. K5l MATLAB7[M]. Jb et B8+ Tk
J4t,2006.

[10] BEREHE. AWM ALATF DL B LML bt B2z AR
#1,1990:1 -229.

[ YRR SEARAT ]

(L#% 25 W)

Cypress /v F) & {1 9 1H X X 52 925 2 CyAPL lib,
A FH K SE2 Y T AT AR A4 T 2818 o ZEA Sk 3
ff- CyAPI. h Fl Cyioctl. h F44% 4% CyAPL Lib j5, i 2
Frid i WK 7 CyUSB. sys Xt 68013 HEAT#:ME. H G
A A USB A& 2RX 4, ARG FT T IR e s
Hediti 5 APL BB 68013 3R
2.3.2  mAAREI

N T2 JF % F Microsoft Visual Studio. NET 2003
L TT R FREL, I MEC g, 322 SE LAY D fig
FTEVRMV IR BE P ST A b B S & LAY
DD 25 o R IR 38 2 1 ] APT RIS J0% b
HLR AT BRI, O 1 B Ak g AR A, A IS X i
CyAPL lib JiEpR b 47 T 2026 T 7 AR LA
1R, HER IR 1 ]

(1) OpenDevice( ) FTIFIFIEHB A

(2) CancellO( ) ¥/ HHAE,

(3) ResetDevice( ) B iik45.

(4) CloseDevice( ) FMi%4,

(5) ReadPipe (BYTE * Buffer, LONG length, LONG
WaitTime) E451H,

(6) WritePipe (BYTE = Buffer, LONG length, LONG
WaitTime ) 54518,

3 ZERiE

AR —F 5L T FPGA Fl DSP WS Z:HLFT Ep 4
RS, LA PCHL N EEHIF- &, R USB2.0 211,
KA PC ML IS 55 R IR BE L 34, B PASS #T R AL
T T i 45 B R B) RO 9 1.0 s R E] 0. 01 s, ff
TR T IR ML A R B Ak B RIE TR A R A ), T
DSP W] S A B s P HRE BE 0. 001 mm, BT FP-
GA AJSEBAF 98 300 Mbps , HAF X 12 HE Sk 1 547 AE

Jo R HTE Ellite3208-ps512 ALAL |, %
F LR H 8 H I [E Spectra 24 /] FoH At 2 (Pola-
tis512/15pl) W53k | SEBR T AT 2 40 kHz, Ml 4T EDAS
Bt 600 x 1 600 dpi, ¢ 5 FTEHEEE 97 m*/h, 7F 600
x 1 200 dpi 545 FBE T AR R 52 bR 47 BD 2 BE Ry
65 m’/h, 4b BEECHE 7 5E A 240 Mbps, T ED &R A [F]
i) 18 £ o A RGEVOHHRTE AR HRAE
BRI, R GEEA v BE A AR L A AT S . 7
TGS 2 KA R A P IR w], S8 4 ak 3] T i
mct BAs o

£ 2% 3L ik ( References) :

[1] % W EZ-USB FX2 By HLRIR AR, Ko I M]. b
H AU AR RS iR, 2006 :2 - 5.

(2] ) &,x) s USBHEEOFERSZHLH MR LT Anzsit
BHAR,2010,37(2) :64 -65.

[3] RBIZE, 5K 8, RE I TMS320F28x J5 J 5 i A [ M ].
AUt AT ZS R R 2 i i, 2006 :1 - 3.

[4] HO Seong Lee, Masayoshi Tomizuka. Robust motion con-
troller design for high-accuracy positioning systems [ J ].
IEEE Transactions on Industrial Electrinics, 1996, 43
(1) .48 -55.

(5] AUMRZE XIRHRE, X ZE BT DSP 5 FPGA iR IRiE
FIFERIER BT T ]. B FERR T ,2010,36(1) :64 -65.

[6] Texas Instruments Inc.. TMS320F28x DSP Event Manager
(EV) Reference Guide [ EB/OL]. [ 2003 - 08 - 10 ]. ht-
tp://www. ti. com.

[7] NAVABI Z. Verilog 85 £ 4e i it-RTL 255 KT & 5
BE[ M. 25242 BRIRRR, 2 bR, S5EPE Lt HL 7 Tl
Hi At ,2007 :121 — 124,

[8] f5 M, kT 3T FAPG () LVDS-)LAT il & 5 (115
ST 5 B8R ,2007,54(12) 164 - 166.

[9] ANDERSON D. USB G (KR [ M. 5 SEARHE. Jbat.
[E] F, 7 HA R, 2001 :178 = 179.

[10] X2, 68 %, TS, Windows 2000/ XP WDM 14 £53K

SRR I A [ M]. L5 d 0l i i, 2003.
[11] Cypress Semiconductor Corporation. EZ-USB FX2 Manual-
Technical Reference, Version2. 1[ EB/OL]. [ 2002 - 10 -

(45 ]

12]. http://www. cypress. com.



