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A Design Method of Drive and Control Circuit for Massive
Optical Switch Array
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Abstract: In order to solve the practical problem between fast speed of optical switch and slow
speed of drive control circuit , a design method of driving and controlling circuit for large-scale optical
switch array was presented. High level or low level amplitude of the drive and control circuit could be
arbitrarily adjusted by using FPGA to control the digital to analog converter and high-speed switch,
which was creative. The new design principle of large-scale optical switch array drive control circuit
was introduced completely through the combination of overall design, circuit design and software de-

sign. Finally, the test showed that the switching speed of the control circuit was less than 2 ns.
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Fig.1 Drive control scheme of 20
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Fig.2 Drive control circuit diagram of optical switch array

2 LU LT, R 2 T B SR R R R A, 45 %
1B TSR Bl RE ) 5 BRI OG22 05w A as R 2 B BR
155, BRZE0 R IK B BE T 4h , 18 75 7% 1z i i) e N7 )
] (Settling Time), KA5 5B 1 42 % (Slew Rate) ¥
Ti 5 SR TR B OSSR DA R TR RS A TR
PRI, G 2 o, it i B B A8 iR B AR R 2

i o FPGA ¥ % O AU DAC 528
5 AN R R 1 7= A EL A o1 v T S 11 U1 46 S 3
ik rh S S R . FPGA % ] EPACE40F29C6
N.DAC #H DAC60096 ., = # HF X% H SN74LVC1
G3157, #1418 AU ) A B OCF- 3 > L BT F 19
T AZ Ot R R AT B e BN 3% 1 T

x1 BROBRAMRERE
Tab.1 Table of core chip analysis and selection
A Lk Jrtig FE AR 3 F
. il DAC B EZHIE /O N R i M f il 3 2 AoT 39 60024570, 8 HIF Bank X, ik
FPGA  EP4CE40F29C6N
BIES RN B B3R £ 532 P10, /NRSF BGA B2

FERIE S PR R 5 VAR T

7 e B I 9 1)
i

DAC DAC60096

JE£ 1y 2R

e G F P 2
UESE TR/ ES
LB 155

BEIT & SN74LVC1G3157

Al g/

it K DAC 14 i

55 5 7
. T 20 mA
R

i AR S P RSN T 5V Fi i AR ) R

i=9ii's ADS8534ARU

063 1 12 {7 B4 4, P 2% oy, 7T 42
fE4+10.5 V WM PEH R, 474 0
WAE, 196 Bk BGA 523

10 mV,5V/10 mV=500,2""=1024 , % &% il
A, R 10 bits L DAC B I 0 1 8 5 K

B3 3 BT XU 5E 0.5 ns P4
S33E LB 6 Q, 53 HL 42 100 mA L 1.65
V~5.5VHH I T/, X2SON (DTB)
EE

IF RV 8 B AL T 2 ns, 50 L B AT BB/, 7K
2 30 R T 20 mA L B AR L RGER

2.7 V~6 VLB A b
4250 mA, TSSOP-14 Ff %

3 RHEIE oM

RS T 5 5 37 90K 2l 42 1) P 8% 114 72 ) T g
5 < TG B g — AKX B 15 5 10 I PR, AT R R
— [ ik A5 S e SOCEA  nT RC R R AR B O S
B0 AR A P 3 BT o

3, B E R EE X DAC fIFPGA

AT A G 0 S H0R E F S LS %
il F B 14 38 TR, ] B AR T OA 115 200 bps, 1455 1B, TG
BB AR DRI IE H 5, BRI 48 2 8 15 19 L,
AT DL o AV ML A T 5 A 4 S A a3
A HLIE FT DA A A e A SR e TR
BT B F AL, B 5 RORT 4 a3 A ok 4 A 1E O
SRR . £ IE RS BR B2 iR
R A A E L O E IR T A



24

M85 , 45« — R R IUBEETT 5C M 21 B 2 2 1 v e e s 75 159

let: R

T R I I A A AR O 2R v
MSO64B , e Ik H - Ko H e 8 45 4% 2 0 3k i)
S T om0 6 2R AT S T A R R AR
OK g 45 0 B% B TFIY 1.968 ns, T Y 1.436 ns, &
HL V-7 2~3 V 2Z (8 AT Ao - FE 0~1 V Z [8] /]
P, TR BE T 38 0.01 V

R2 EFRIEITH AEEIELER

Tab.2 Experimental results of optical switch drive control circuit
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Fig.3 Flow chart of optical switch array driver control pro-

gram
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Fig.4 Physical object and test diagram of optical switch ar-

ray drive control circuit
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