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The design of a laser diode pulsed current source based on FPGA
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Abstract : To satisfy the need of pulsed laser diode driving, a new scheme to design the LD pulsed current source, which integrates FPGA, with highly quality
single — chip microcomputer HD64F7045 as the control center, is introduced. In the LD driver, the use of the negative feedback can obtain the LD automatic cur-
rent control and automatic power control. Meanwhile, the complete LD protection is provided by means of independent current limit, output off shorting circuit,

and a slow tum on sequence. The source has been successfully applied to some pulsed light source system

Key words: laser diode; FPGA; single — chip microcomputer; pulsed driving

BEXRFBERRARKNER, ¥ FEICHE (D) EESH .,
BT 5 BYF Ot BRSSP RE T Z ML
Ao LD BRI T EHFEEAT LK, EARKKEE
PRGBS RO A B B B, b TRIE LD %
2RENITE, FEMEEESEEENREIER: H 1D T
VEFERK w7 X, B bk 3 oL S _E TR T [ (] BB
EWOLRIR R, Kk, BT 5 18 LD Kbk s T
YEDLER, R ] FPGA B ARFIR MBI A S AN B B Th R4
HFE, L RARR BRI IE , B T —Fi 38 5 YLD FPGA IR
BRI S ERBOLR B sh IR B R IR

1R E

& 12 LD Bk 3R sheg A R BEAE . Bk BB BN L IR
FEH 3 WO, KA TR RS P H FPCA fF
S AP B, 1 FPGA 7=4: A0 A9 B B {55 321 AD F1 DA,
A RAE R BB IR, Hh BRI R AR A G AT
FEAES AR R BHRAERT , B 7 4 Bk s F IR EE Bk
rhiliZS P AR 42 AT VR A SR S AL L, SE B XY LD B B B R
(ACC)F A Bh T3 (APC) 3K 3 .

T FPGA 75 B Bk LD Wzl i B
. pregpRte—  weam | D |
HE
?LL w(m gy H—f R
ACC
wEEmR e | BB AR I
i ) ThHERE PD
i T
L 10 BFIHF %R —a[mﬂ:_ﬁfﬁq@mr LD i i iy
) E 1 LD Rk sl R R ERE
1.1 FPGA BtFERLRE

7% B #3 : 2006 ~ 08 — 29

ESWE M /RETT N KA R4 % B (HIT. MD2002.33) .
EERN W 980- ), B, BEA, EIEE LR L, FEHR
7R B SRR

~ -#T ALTERA A R]H) FPGA #815, FI IR # iR 1B S
Verilog B FPGA B F L B , 12 L B R Sy B 400 Bt B AR 07 v
BB, TESEM . — & AD BEER A B £EE
B AT AD #%10028 (ADS8341) BT, K i AD #5537
B AD B8 RGBT S @ T FIFO AR A Bl —
BB AN ERRIEES DA BEEY, ZERT L EH L
8 18 S 8347 DA 4283 (DACSS34) BT R, & ) DA B HI{E
S, = REWCR A UL E M ke R R B R RS
2, I FAERK E B (AR N 10MHz) . #4508 4R, ™=
HEFART BB TR ; TR B P RS, R R
LD IR B B & 10 T L. FPCGA B FFrL g S
PUEE M RHEER WA 2 BiR.

FEXEN PR LB

A0 ~ Al5
>

A Y
N v

FIFO

J

o

DO ~ D7

EP1C3T144

4
$
74ACT245

K2 FPGA SRR PLHEREER .

B, ALTERA /4 5] B FPGA %84 EPIC3T144 T /E7E AS
BT 8 TR FPCA BF MR Btk 5 EPCS ,
FeEt, ABIECE FPGA. B A HlL¥E H FPGA, FPGA W
BB SRS, B IE 4 5 3t AD A1 DA BI#4E, A\ 1D
IR 50 L SRR OB , 285 FPGA TR 3 FIFO o, Ml )i
1540, R ER A R Rl FIAXEE thEs 74ACT245,
SEERBR BRI SR . RIBT, B 5 LRI B Y Bk v S A 0 Bk
MREEREAEB AV RER, BRESET
Verilog 155 FARFERME 3 iR, Bd,BkebE R4
BN B R PR SRR Bk R ) C TRk v R WS B
Bk T #4730 BERTEUME (CT) FI(CW) . FERASHLH, 24
RSB EUE/NT (CT - CW) BT, Bk nidir ) P AR R R


http://www.cqvip.com

P 000 http://www.cqvip.com|

20 R0 T T B AR JOORNAL Yol 3. No.2.2007)

YRR % T (CT - W) i, Bk ofd i P RAEBRSE,
H—HRFREY, EEHRBRHH BEE T (CW) B, Bk eh
W PRERABY, LK K, B BB R R ES P,

B3 Bohdib R L SMER

1.2 LD RshisamiB:k

LD W e B A R I R IR e B AR S e BE BT R 4
BT o SR O At A R, o4 o B AT P SR A R, 5K
BRBEMRLBE R BT RR, X T LA LD #Hi71E
ERFWSFE E RS, 555 AT ACC # APC ¥ #i
FH @Y ACC £ 5 e Br S E 408 4a TR, APC 2% e By
FHEE WA 4b fiR, ACCHIRME SRS LD HPBRKE
FEei B R BN AT FE{, APC B9 RUIHE S 815 PD A SR ERAY
SRAEEHBE R 0 R

(b) APC $2 %) 8 B

B4 ACC 1 APC # i IR E &

A SARBOCRE— A AR AT BT B, A K
U R SEBOLIE R AN, AEEHFE 1N LDF 1A PD,
LD PD A M, ER T ARIMRE, b T HEHFH 0
PRI R A BT EMAEARE, B THREEH S
B BZ 0 WFEFREEN, HEARHEWE 5 5
Ro FKEBENMEIRBH—TEESFT, TS EAEHR
H LA IR AR

Uin R R

aE s Yo [T

s BERHGRREE Ee R mBER
HTHIE LD BRI, Rt T LD R5 e Bi3F
o HEBRPEEGRIRIE SIREE, A BN T E MR L

FHRE. B — N Ea EB /DRI RS LSR8
BHBRA—BHRTHREAP X, EXLFERBEHEART
FERH TR KM &, X e R b e B, 2 S BOG RS %7 35 i s AR
BEE, LHTHEBEGFENE. DR SRS
RETERMAEE, R RELHER, D HSHK, B
W BOGIR M T/ER MRS R EN, 5 AR
8 e, A T 5 1 R L S A T AR S O 28 o

TR ] e, g g o A D LR R R T BRGSO, A B
& S B R ECAR , A I IR 0 B S8 BB IR
RAWAR , K P InBRAR IR T, P EA BB RS, A
TR BRI 153 BT A Bk b el L, X A, Jok o e 3 O AR S T
Bk FAEWRE, oo g9 £ 7 f0 T Bt BB T ik 5.
X B AR TR, KRR TRk s R A A
1.3 BEHEsEE

BRI RTEE AR PLAS BB, BRI
BARAEAE RS AR E 74 28  USB 815 45 O s B& L 81 - H1L A 4o
MBI LCD BRE BASHM, B 6 RHAHIEH
e B AR IR R

H 37 32 {3 HD64F7045 55 HLJ2 % 1~ 3K 3 ey Y5 Ay e ol
L, EFERRENRERE JRERE B .LCD BRUKE
5 R LEEHIEE. BRELETR BV NRIER S
TTA&MFR , I ACC 1 APC BREH 5 4 49 26 #%; Ish e i B 72
P ;LD #1 PD MR PEIE %, B GPIB 84RO, HiXE
R R R BT B EfE A 3 5 1L, B ULk AT AL B
FIWT IS , FE 825 FPGA, ™= A A I A 38 il 8 4 4 il ket 28 . 3K
FHNIEE A/D . D/A S5 B ETY R A B[S YA L, B3
LD THE, B&FATRBWNFM, NI 3h 8 WA/ B3
BHHREERLE, LD BREBBREMHETERGNBHR,

2 Z#

BRRUR TN 4 SR BOL RS Bk sh R S R F B A W F HERE
fetn:

Ok *h & & : 500ns ~ 2ms;

QB A : 1ps ~ 2ms;

@k sh b FHF0F R E] : < 200ns;

@Bk b i B B BT B AR . 250mA T 500mA, 7 B B
B +0.5%2ZW;

®@EA ACC I APC R IRSN I3,

®LD 1 PD FItR PERT 5

@EA GPB B8N0, FERINHBRERIREF.

BT FPGA BiAR R4 SR EOERE Bk sh IR Bh i IR AL A 4544
R IHRER M LR FT RN EREN A, TUR
HEEZ M PUER LD Ik rpIE3h,

8 E XM

(1) %, NSk SRR R A (M) LR BB T
HiRRAE, 1999,247 - 255.

(2) XU#. kBB R R (]). £ 264,
2004,25(3):235 - 237. '

(3] #hokig, BBE%E. — ML EREBOER IS B ENRIT (). 8
Nk, 2006,27(1) : 14 - 17.

(4 ARERE, PR B, U HE, 20 4 2 SRR 28 A9 K B A2 Bk ot
X e BR AR T (1) . F 8 575 96,2000, 22(6) : 414 - 417.


http://www.cqvip.com

