56 % 21
2019 4 11 A

Wt 5Ot R T

J&é

Vol. 56, No. 21
November, 2019

Laser & Optoelectronics Progress

MBSO DR T S S IF % S

g&;ﬂv %ﬁa %ﬁn{ ., % 15, T T%

o E R R A RS - =R A, LI 201900

EOETHRA BB S 5 (DS-DBR) #6 #8 Al InGaAs Y6 H 500 28 83 T — 30 #5 008 L h R it &
., EARGHOETHAH R OPAS69AIDWP 5 - Fl ADNSS34 & Fr sl 0 X e KRG i foh R @ sl 7
AR B4 1 s D) SRR HR 22 B B i AR A B R L B e M B R RS S R R, B R T R M L 42
TR RAE SSRGS T DU Rk RO A, I B O 3 B ] L
K+ 50 dB.Zvi/N+ 1 MHz, B R AF 0 0 ik s DR i A e (s S B35 3 7 80 dB. R 4R T3 T
0.08 dB., H4h, AR RGR A A XTI HEAR AT AL L EHATFIREEMT ARG ELHNAGR. KRBT
G500 Y PR S, T S ST R
KA bR BRI, REUE; BEEN RESE

hEHES TN24 XEKERIRAS A doi: 10.3788/L0OP56.212301

Design and Development of Portable Light Source and
Power Meter System

Zhang Xiang, Chen Tao, Jin Caofan, Guo Yue, Wang Yanjing
No. 23 Research Institute, China Electronics Technology Group Corporation, Shanghai 201900, China

Abstract
Bragg reflection (DS-DBR) laser and an InGaAs photodetector. The light source module of the system uses both the
OPA569AIDWP chip and the ADN8834 chip as the controlling core, providing excellent control of the wavelength

accuracy and power stability. The power meter module employs the multi-grade amplification range control

A portable light source and power meter system has been designed based on a digital supermode distributed

and
insulation denoising technologies along with the software algorithms, which significantly suppresses the system noise
and improves the sensitivity and dynamic range of the power meter. The test results demonstrate that the light source
module can effectively control the output light wavelength. Also, the sideemode suppression ratio of the output light is
higher than 50 dB, the

dynamic range of the power meter module reaches 80 dB, and the linearity is increased to 0.08 dB. In addition, our

and the linewidth is smaller than 1 MHz with satisfactory output quality. Furthermore,

system adopts an embedded control technology to allow human-computer interaction;
Therefore,

settings such as laboratories and industries.

with such attractive and broad market prospects,

thus, it can be applied to various

the

application range of our portable system is considerably broadened.
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Fig. 1 System block diagram
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Fig. 2 Processor and peripheral interface circuit

IO S BE T L 9K B S

3.2 RiIREER
FeIR YAl & DS-DBR #0% #% M HAH oK 3
F2 L3 Sy VL S B R G R A R B
3.2.1 S F A M A K % (DS-DBR)
DBR 7 A] i 18 2 3 R 0O £ J2 8l 2o i 0 1
A BRAR BRF v BE L DA IO AR S M X R A s AT
S 8 U AR . FU Y DBR B A] R 5
PO 25 R RIS O PR e A L (LR Bl — S U 2%
PR RS EE L Z2 R0 0 7 4R 1 DBR B AT 93 2 0k
POEAE AT DL S B S i D I R LY L AR RGe ik
I DS-DBR BG4S &l 3 frs . DS-DBR &0
i 5 | ARG iy [ B 1) FH A EORE S (4 i s 2%

WWWWWWWWW

front grating

1 gain section phase
section

section

3 B IO LA L O

Fig. 3 Digital supermode distributed Bragg reflector laser

post grating section

3.2.2 BABGRAIKS BB
ARG O I IK B0 B A O R R
OPA569AIDWP, iZth F J& — IR A | & i i
DTN EOROTRE ST i QNG 1 3 s R € (AR o N S W ) =
Tk, JF HAA ORI B R M D RE L T T R I R
il o DA ST B 0 LU . A AR G T SXRT DA
PRUE SO 78 E 5 o R A e R AR E B AT IR A
AN AL #S 1 SO-20 Power PAD 35, (R FH/N |
G TR TR A 8 AP el B A T L, 9K 2 H 5 n 1] 4
FR .
3.2.3 HMABWREKH LG
HF DS-DBR $#0% #% 19 i 0 9 4 25 32 21
AR AV M I IR A 38 o R AR B R A O AR A
VDTSR, AT LA Ot 8 b K . A RS
DA A ) T v 2 e O 2 R AR ke T I I

FEP S R BOG A 00 1 2l I A  E R
FH AR R BELAE Ry 2 TR 38 o A N A B3 1L 3, O o
il 5k 4 ) # CTEC) 19 FL 38 S /N 7 1) o8 55 B0 L

212301-3



#

5 e o o o it

i

+33V

R7S
S.IM
RIS LD PD ADC

OMIT

R

LD CUR

LD CUR st T 1

" 3
iuf
LED3
'Y
LN
%k IC7__OPAS69AIDWP "
1 0 1K
—— PowerPAD PowerPAD o]
=51 Parallel Outl Imonitor T
Current Linut Set V- =71
Current Limit Flag | | R
N NC (S
+IN Vo
=z Thermal Flag Vo
LD _DRIVER EN- Enable v+ 0 ;
Parallel Out2 V+ L
w5 f—2] PowePAD poverpap (14 LT =
=~ 22w vl\f.‘.u}:

|||—

P4 v R 3 v

Fig. 4 Current driven circuit

E L FRBOLER Y TEC 3K gh — i/ Mk
T AN bk o s B A (PWMD B AR E 0. AR R 40Kk
ADNS8834 £ & TEC( Thermoelectric Cooler, 2
PR ¥ 4% ) 45 1 8% L 3200 B AR T ek A A
i JPWM 56 25 P AS B TR R PRk
(32 SRR ol N e A B R L R
A IR 2215 5 O A R 4 s B R AR R S L -

TR 153 (PID) b £ i 3 47 AH 7 SE 38 &b £, [A] B
i PWM £l 8% 5 & e dl & 72 H e &1,
FEdl MOSFET 9 2¢ . 5 >4 1 i B2 & T 3 s i
JE . H Bt 3K 3 TEC [ i ¥ — 0 i 1 f 0 2
4 H R B T E bR R R H AR TEC (#) — il
FL I B A R O ) R AT O AR, B R S B A B
wmE s iR,

ics
ADNSS34
LTS .
A\'DD_TECIj_—‘— VDD
C48.
uF
SV_VREF 6 VREF
iﬂ =
& £

104
0K
al 2
= “ponpL (184 jpoxp_TEC

PVDD_TEC

ToF

PGND_TEC

53
15 2F

PGND_TEC

1

TT; )

21 vrec

101
L3

I—:}_}—L ENSY

AVDD_TEC

B 5 AR

10

EE

| — . TEC-
MAKK2016T1ROM css
T::’v;r
PGNDs (e jpap TEC ;
. 2 PGND_TEC
2 = L
E g

RI36
IR

\—{ID_TEC_CUR_ADC »

JEE 42 < FhL B

Fig. 5 Automatic temperature control circuit

3.3 IhRITERR
Ot FEL R i 2 06 Dy R A AL F L B AR

P g A6 A AR OB LI . A R GEk
InGaAs B A SR i S — P R IR A s Wiy 7 ) DI HEL

BRI 2%, 7E 800~ 1700 nm 3% Bf B A5 ¢ =5 19 56 1% g

NPT A 0.8 A/WE A 3T 55 A B %
B (CAPD) BYERI 5 , & A 75 22 Foph 15 1 v He i 2 vl
5, R AE W R OL A7 A B B AT R . B T
Uit b T TE] i R AR R LR InGaAs

TS L PN 4 RE A5 0 25 R AR AR R 7 2 B HLIY

212301-4



Wt 5ot T o R

) 2 P BE L SRR DL R Sl S AR A )

AR GEE TR E LRI A% L BES 77 4E 0.3 nA~
3 mA BOEHL L BT LU (5 5 20 B 1 200 B bR
FPEARIY LR o DR TR RO R AR R B
DRG0 6 98 R 2 1 32 R 00 K5 B2 45 48 A
8 O HRE S 7 o L 0 P S T L A e A A
P A e S N T U B N N T D B E
PO e YR FL 3% 7 5% 5 L LR P0G M 7 Y < s T
HLBH A%, HL AR T BUFE BN = BE LA RN ALY
T3 500 B SR RE S 0 I L AR RS S B T e i S TR

IC1
INAO RI 1K 1

+33VES o EN 83

— /LB ot 3E e B A T Bt A
o A i P O A A R EOR L AT S B DRI R
g P A

20 PHAE TR R o A ) P S o D D' £ 5 B
JIGH) D' L IAE A R/ 45 S BEAUUT 5 L B K
B P A P BELAY /DN K T A A A
WAL B ASURT LAY R 0 e Y i B A8 akE S 4 i
AN B I TR 2E . O PR B AR G A0 D R AE
—60 dBm~ 420 dBm K325 [ A I 10 R
LML BT AN IEL 6 TR 1 92 I R

6 2 P50 MO e i 4 o) SR e L

Fig. 6 Multi-range control and sampling circuit

3.4 IhEEHERR

ZNES BIBUR A L N NG| R I
S A T AR R SRR B RES BR X RS
() Ab I BE SR R s . STM32F407 RIS s B
FSMC # [, BV R % 1 i S AR A 25 42 11 L B ig 5
)20 S AP A AR T 4 . AR R G T A il 45 57 A5 e
AE SRAM A7 fith s ok #2 L 5c BEAF B iy PR 3 22
o HARS I B AN 7 TR

LCD2

D Ccs1 1 FSMC A6
FSMC NWE3 | 5 RS~ —FSMC NOE
T 2~ WR RD ST D
MC DL 7| or DBO MC_D:
— DBI DB2 N
ST DB3 DB4 ST
DB5 DB6 d
MC D7 7_FSMC D
:SMC DB7 DBg 14 ESMC Dt
MC D9 _15 SMC D10
DB9 DB10 L
FSMC DI1 17 FSMC D12
LEALY DBI1 DBI12 —
MC D13 20 _FSMC D14
— DBI3  DBl4 A
FSMC D15 22 ] 33V C147
D BL DBL3 GNDJ—> lll‘ 0.1uF
== BL VDD3.3 sl
=it z ?j—\Dlg}'sBL SEID) 28 Oilu Ill.
TMISO 29 | vre) “ wiost |20 T MOSI T ]
= T_PEN 1 32 5V Cls3
- % s T_PEN MO i —=r
- 2l Tcs CLK | :
TFT_LCD

7 T FSMC 5 1A Ah il 1525 42 1 v
Fig. 7 LCD touch screen control circuit based

on FSMC interface
4 RGBT
4.1 EERINZKGFEIT

JJZ WK Bl AR PF s AT A R AN 8 B, B
T CPU i il #w X 2 48 b A7 B8 1F 0] 4R 1k . fil D IR

B D) R T B T 45 Ty BB AR B 1) 3K Bh 35 4 1 b F
IEH TAEMRAS . SRS N30 2 2 550, 6 45 B B i
R E TAEN . R RHEE SEGGER A H JF
KW emWIN - 5 1E 0 W a5 7R 180 1 1 & % S Al
REJE LCD % i $2& it i 9 52 R, i K b i 16 T
LCD %11, BEAE 42 @ % o 51l B i/, n] Rk
Wk /DT & ], em WIN B o0 4% 52 85 - #5478
A A KT ik 458 5 A B R A I A A L 6 SR A R
HEATJE Ak St 1 57 AL A 5 A R AT A B0 Y e
Je o S B AR SR B BE L
4.2 HAEEEEE

PR R ol R i S T R T N A
R A0 IR B O AR G T R T R e A
Ty R T/ H R L TR H R L B R R R AR
RS S BT B4 P AL B, 2 R BGOSR 7 A R
FR P MR RS G SRR R A AR R Y O X R AT R 4
FEIG T b BB 22 KRR RGeSt . AR
85 % B 3N TR A BU(DMA) 19 &b 31 7 06 ADC
2238 18 SR 4 19 BHE S5 B AE it B N B SRAM o,
I BRATE CPUEHISZNS S . e T R2REN
BATRCR

XoF R E B A Ak B R R R A A D i AR
B OB A7 7E SRAM R 1) 4% 3 38 SR 5 B0 #e RO

212301-5



Wt 5ot T o R

| hardware initialization ]

4

I load configuration parameters ‘

!

’ initialize emWIN and file system |

| loading user interface ‘

working point was
changed by
touch screen?

set new working
point and save it

\4

data sampling in
DMA mode and
algorithm processing

r

Eq

l

reached working
point?

received setting
commands?

adjust current by
drive circuit

‘ update display information on LCD ‘

Al 8

JB J2 UK 8l P as AT i A

Fig. 8 Running flowchart of underlying driver software

[ () 45 £ 26 B BEAT 70 26 25 5 2 BOR 4w Bk 3
20 AL i CPU il # AT — KHE P AL 55 . &
4 ARAE TR T 16 A EE 5 AR E L
LB AR Dby 1 U SR B 9 A R . AR Rk T DUTH BR
HE T REBLAE 5 T 40 51 0 R AE (B 25 . BCIF BC &
DMA J5 Bk 5 s BEAT — UK e 4t o (R ik 52 i 1
43 HREREEZE

Al — InGaAs Sl L AR 45 Y D't F e 45 A0 3 il 26
TE BRI AL E NI AR — KR HL AR

D't HL AR g 114 D' F, P 4 2% 38 ol e ek B O A AR ]
ST LA H SR AR L B AR A R R 5 R AN AR R ARER
JCTIFM SR KN, ARG T KA E R
FH 2P0 R S A 42 1 Fl 8%, T A a0 250X O By 5 3
TR HE . A BE AR BE R G2 1) D) R T B H 7E-60 dBm ~
+20 dBm K 3 45 0 B Y SRR S ik
S R AR B A E R E AN 9 R L LD SRR Y
iy 1 G 28 5 o 2 WTE Y) E U A R 50250 DB AR BRAR
S5 A ABRAEC T R AR e T Rt . X TR
] /N B B A S T2 R4 R R D ) 3R R 4R

standard optical
power meter

tunable optical

. LD
light source

attenuator

beam splitter

50:50

optical power meter
to be alibrated

P9 ST A A R o 2R AE

Fig. 9 Principle block diagram of power calibration

212301-6



Wt 5ot T o R

B ECFAF S EH AR M) R R E B OL T E
Z A HE N — — X N OC &R, BB B (ADC _ Value:
Power_Real) & &%, 77T FLASH /.,

BB SE ARy LB e RGEACHESE IR L R
THAE B ok 4R B I — B {7 5 (8 i, 8 ot 1 A
FLASH Wl 57 19 5C 235, il ad 0 i, $ %) FLASH
T T LSRR AL 1 S5 /N DX [ P8 P A DX ) % 7 £
FFH N, R N (ADC _Valuel: Power Reall)
(ADC_Value2: Power Real2) ,#:f7— KRB,
74 3] 1 DX TR] PN SR A 0 200 38 R 0 e 5 O &% L AR A
YRR AEAA A5 B R A6 T F A K
4.4 LM HEET

ARG C# ik F AT B WLV R B
RO A R AT T ) X R B B9 s AT AR A
FB B GEUR i H o R AT PR BT T K Y B
H EARHLF mE A 10 BF s, 3y ki 5 R
BB IR R R DI REIC S ) AR A K
B IO DR D ARG E A 6 DI RERL IR,

GEFRIEE  FFRED

4 BoRRIIR ASIIR

T {5 L B AL K USB il {5 4 B dr 1153
BURIRE A5 5 o 8560 17 1) g 11, RRT S N7 A

TEBE A& )5 BB g b, 1T DL A ) B4 19 7 41
5 DL R B o IR Bl [ A1 B

TEBE A DR TC B B e b, A 3 T ORI By 4
TR T RE N T R T B ) 4 R T RE L Bk
AL FE IR A AT/ R AL D R B
BCE DRI B TR P K 15 DL S — B R A A A A
e

TE L 48 S I B A B ey, BT L A ) 24 54 1Y
RS R VBCE AR B LA ROG IR AR P i 52 i) i 1 A1)
RIS A

TE DI 33T I RETC B A e b, T LUS 22 D 3R TR
I3y 32 1) S it 2, ) DA S I AR Y 2 i A 2R
f B AR foe /N B S 208 R T ROKE B = i =
Excel 3014,

TE) RS R e T R s R DAt
PRI 2 (4 92 I Dy A0 AR BB e

= X

2018/12/26 15:19:02
2018/12/26 15:19:02
2018/12/26 15:19:02
2018/12/26 1

2018/12/26 1
2018/12/26 1
2018/12/26 1
2018/12/26 1
2018/12/26 1
|[2018/12/26 1

AT | iodrsmiE |
#08 |coms Q [ xawa | } weae Q) wmax 209 € KERK 156336 nm  EGLIE
" 7a 7 ] weex Q) wwex 10001 mA  WIRHEK 1550, nm [ o) 10.20
B 12001 [ Sems | [ msms | wees () wwem 750 mv  EEE 7 % MR
EWHES | hE@A—+=Fi PharosLabss | iRENHES | EREE 100 ms v SRS dem || _2-59
| iedmiace | it |
wmrxem [ OFf | wemg |
miin dom i) AELRHH
SRt THz | BE | 2
PEHRMRK 1550 < nom [ eE Pl
| pEgaEE
2018/12/26 15:19:01

2018/12/26 15:18:10 2018/12/26 15:18:36 2018/12/26 15:18:52

< Fgie®  WRE(dBm)

ik e ]
BAE BvE Fi5@E
8930 -38.870 5205 | EEEE | | Siexcel |

3 I VI o | B2 T}

Fig. 10 Display interface on host computer

5 ZRaitEientr
5.1 RiBEMgES

TE IR LI 2 IR EE b GG A AT I
tr W  ThorLabs #3 #E I & i PM400 M
YOKOGAWA 630 AQ6370D 1 A i 3 A #§% 1k
ki,

TS O IE A TR 7.0 dBm K i i
ST i Bk £k i 1 PMA00 , W S B K 2h Z A I T

R.EZWEME, B 0.1 dB T E — K, HE
13.0 dBm, W Bl 11 FFx. Wik 45 R & W, 78
7.0 dBm~13.0 dBm % % i1 Ty 2R DX 8] P, 52 PR i
B Y P LRI 1 Ty 3 1 S I 1 (B AR — B, B KR
ZAHT 0.07 dB.

SR T AT VR Ak A5 o S TR 1 B D 3 )
4 1530, 1540, 1550 nm, F K ¥ A 6 1S 1%
AQ6370D. 3Rk AN & 12 Fros ., kg 51 &
B 7 6 VR it 06 1 e 3R 4 R PR 37 K Bl e S L S B4

212301-7



Wt 5ot T o R

1T W 0 5 i L ' ol
Fig. 11 Output optical power of test source
WK M. JF B O ey B
(SMSR) K F50 dB, £ %8/ T-1 MHz ., A %} 35 Ji 1t

PR B R
5.2 IhEITHERESH

Xf A Dy S8 P RE AR I S5 5 3 B Al ik,
ThorLabs #rETN 3 PM400 & Frid i LD #0O6
SEUE ATV TR A 50250 2 A AE A KA B, 2
PR BT 75 S5 89 Brs R HE 7T i AH ] . i Al
U A E T R A PMA400 FIA £ 48 o SRR e
1 1550 nm ¥ K BT AL, L PM400 b bR, A
—60 dBm ¥ £ 420 dBm, &k 10 dB if sk —IK.,
ICoR G IR MNEER 1 PR, 85 R W A R G YRk
() 1 B B2 A & Y [, 5 ThorLabs x5 fE 2 31
PM400 JEA —3F,

I -

A0 M,

b

|
il N |

S

5. AN

e —— o el e e

Bim- - me.  mEme
e O T B v 2 7 O =)

B 12 SEIRA R B e E . (a) 1530 nm;(b) 1540 nm; () 1550 nm
Fig. 12 Spectra of outputs at different wavelengths. (a) 1530 nm; (b) 1540 nm; (c¢) 1550 nm

F 1 1550 nm I ER BE A
Table 1 Test data of accuracy at 1550 nm
Number Test data by PM400 /dBm Test data by optical power meter /dBm Absolute error /dB
1 —60.12 —60.08 0.04
2 —50.09 —50.02 0.07
3 —39.98 —39.90 0.08
4 —30.03 —29.96 0.07
5] —19.95 —19.89 0.06
6 —10.05 —10.03 0.02
7 0.05 0.08 0.03
8 9.98 10.05 0.07
9 20.01 20.05 0.04
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