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fEimiEn USB 2.0 @ 480 Mbps (&%)
SMA905: ®3.18+0.005mm
SMA905: $3.200.01mm
ZOLBERGEN | 0.15 Nm (X FHASmMmELER ~ FEEO0.1mmiIFRHEF )

B3R EESK: 300mA at +5 VDC, X358 [%: 4.75-5.25
EBRANAE FFHLETE] : < 4s, USB & AHIAEIR Vee : +5.25VDC 1/0 il SE[E:
+5.5VDC
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> 34 BFHIEPINTA

LEETIME HBZRI SMESLERD - R N AMALAMicro USB ~ 14 8 pin
1.0mm GPIO #23L + 148 8 pin 1.0mm GPIO for OtONARdebugF (5= —M) - &
W EFBELIH FFRAE ZUSBEESL -

® Pin BMUE X
NEIN HBZS EE=RpANME, NEZEEIHE DA AMicro USB 5 fEshEL -

7l USB
AR oTO TEH

Micro USB 1% Pin

e

Micro USB

Fig. 4 : HB& 5 iE #2351 E
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[E75 $%3k Pin# ThAEH It
*All I/Os are TTL-level input/output

Pin =75 Fm Pin & R ThREH it

. Power | 5V Output LEAUSBEEEITEAA - LLPINTIDUELE
VBUS - HERITENRHL0.1A BIRAIIMNERE -

2 Output TX UART TX ° TXZRISCIZH23ME -

3 Input RX UART RX ° RXZRISCHZFHIZRHA -

4 Output GPIOO BATEHIHO -

4% Input RESET & & (For HBx03x ONLY)

5 Output GPIO1 MR -

6 Output LS ON KRHE -

7 Input = Trigger IN = SMEBARAHIATS -

8 GND GND B -
E£0.20
A%015

|

PIN 1 1.000 ‘
\ - 039 TP A __

]
N1 : i
3&—!—&%—3—@%—1—@1 ol
E i e 1 Y°
=
_ T ]= 295
A 116
0~0.1
0~004 |
E ﬂ I
Ml
it — .7_E
DIM. A = 1.00 x NO. OF SPACES

DIM. B = DIM. A + 3.0
* AVAILABLE IN 2 THROUGH 15 CIRCUITS AND 20

Fig. 5 : GPIO 4M&3L 1.0 mm 8 pin 13
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» 3.5CCD E%
® CCD {iiilzs

Hamamatsu S11639/S11510 A—KFH CCDAEERES - T RITSXFENEE
ELFER  HNENREESANIDES  RERHESVEIRENBICIEA -

Trig QJF Shift register

1
(3 — Hold circuit —
CLK 3 'rlrnlng Circu
/ enerator
ST 24 2 — Amp array
| Bias
Photodiode array genarator
@ O—@@
Vicp vdd Vss

Fig. 7: S11639 CCD 2243 &
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k: *, Thinning /

Effective pixels
il Lo
\

TR &

2-bevel

o T g‘
& Horizanta! : 3 1 =
£ shift register : —4 &
= ™, i - I ~
@_‘ i A —®
| ‘ o = I || S v=64
= H=1024, 2048
g2l | :
I8 -
/ &7
/ | 3 *D% S—@-EHO-0--0D-G
/ 4 blank pixels | | | 2" signal output 4 blank pixels
|/ Horizontal :
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Fig. 8: S11510 CCD Z2# &
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® CCD/&&GiIEFE

BEMEERLASENBEEE=R : PR REEM, « THFIBRE, -
FCCDIMRIRAE 5 - BRIVELZRIIMBHENEI - HNITLEREEN %
GRBEIRE - THEIRES, NENSERRHET - ImsMH N EANEERE
(Vout RMS) - FiEIRAEN S B2 BA TR TSRS RCCDERBEAS -

B —MEBTR S EIF RGOS ER TRZtbs (SNR) - FiRZiths WENE
BAMS (65535) B RMSME - MZtbHiAZRRHIASHEE  HUESKS
HIEF S P ER Y -

° HSZNFELY

—HRE - MENSEBONSHEEWNEAEMM . "THSZIRMTE.
Tboxcar filters ° TWSZRFIGA, JUESLRPEMEMERZERS - o/
DR - EAEZREF IR O USEBEFR TN SERERN - BHENNEE
NHEZRUIEIREVSCE - ENEAIRESEIE EERIEER - HZREE (SNR)
SIEMAY BFEFTRS BOEE - AIE0 « S I9HEFHCN 1000 - SNREZA101H

HE_MTHIN Toboxcar filtera - NERALPITEEF RUEFILIG R FIE N S i

S & BIRETASEAREIMERTA - ELFRKENABEENS - AAFEWNER

W75 - BEREAFE - WWRAT O RN ERERRWEN ZF -
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IBEATIIRIEE

m NEBIRME

> 41BEENX

HENRGH RENEZLITSEER 1,000 counts ° 5 FHE MBI AIAIIEH
TR VUBEBIIEHES RIEREL NS RE - RIELERE— 625K
HEAKRIEF R 1E(adjust the AFE OFFSET) - SAN—NMAREZHSBENSE - 2
FREREEN "ERER DA - BRAMSIKE  BRBPENaERES

HSEE -
S11639( HB2034)
fa 3t
1-2048 KEBNER
S11510( HB2054)
fa 3t
1-10 TIEREBER
11-2058 KEBNER
2059-2068 TIEREBER

> 428FHWA/MEL
FARHE AL (GPIO)

HB%5I HIENABE613.3V HFA /A D EHEMEIT - oI5/ 8 PINSH
BESLERIER - ol B EXGXLER AL PIN - AEZMARBENZNA -
HEHELOEMEFIETEKT - HBRA JEMGR IR+ B8 M A AR HRIN R~
23 (BIEA : single pulseZLPWM) -
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GPIO BiR{FeE[E:
VIL(max) = 0.8V
VIH(min) = 2.0V

GPIO £33 & X/&/IME:
VIN(min) =-0.3V
VIN(max) = 5.5V

o (WO
USB 2.0
480-Mbit USB (Universal Serial Bus)A—#tr &R 7ZNAMNITENEHEED -

OTOIRME Z I EN W IERH o] FEHUSBELE ZSHBAYNIEN - (KB HFEskOit
HBZ5YE (N FEHUSBA 4 R VBUSE L HIRTE -

o BREEESERY

50us

Integration 1

Integrations...... Transmit to PC

Integration 3

Integration 2

trigger in triggerin  trigger in trigger in

O SIEREFRENIRDITE
O MNP ERTEFEERNEFAEFE - JEFEZE4000E/01EHE R
O NELRE - AWM OE —FFEEEMEZERTTE
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IBEATIIRIEE

> 43 MEED

o EWEA-BRNELIE

R IO SR (E5C e I ) - ARG S E %
ZHRIBOAES > ZERRRES AR - 2R —KADEELdE - k550
5 AT LIS A R B _EF sl et > IR TS e W Ak &2 FE B R AR AR T3 s ]

(Programming delay) -

Trigger pulse / 50us+Programming delay

CCD ROG L

]‘ Readout time H
L Integration time (1ms)

I I
o BRMAK-ZEINEHIE

PR fi % Z TR (EJe 1 e 7 I 18] S AU HY e i &dE T
8) - EMETE - RAZESERI G DI AT s E B A g LT -

Trigger pulse H

CCD ROG H H H H

o ZIRMAK-ZEIEHIE

2R fihhe - 2 B RS (5 BUE A AT S D AR A B FR ST I [H]) > JEEAS
AAEMRFPULEIFCR A BRI - SR R 15 E HY AR A7 I [ R e 1l 46 -

Trigger pulsiH H H

CCD ROG ceas Readout time cans Readout time
(1ms) (1ms)
<> <>
ntegration time ion ti

IEtegratlon time r IEtegration time r
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o MHEUMA
BROEAEAL AR A (FROT I [ EPUE BOE) - ARG S FAMIMEES
i@éfﬁﬁg}&ﬁ%ﬁ > B X BEE HIRR S I R R S e s 40 - EEfi
A

Trigger Level L
CCD ROG H H H ... H

o WA ENTAE ESIGHIERR
SEEERIAL S - AR (R REI DR - H LR RS R
HE) - MME RSN - RERERE RS EAREKRERE - EMLE
MTERRLEL -

Trigger Level

- CCDROG H H H H
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o TEIINBEMARI_ZEHIRDIE

STEIMNBEART - HBRICE NS IF LM AL A 5 S RIEFITR 2 8T8 - W0
NE - MOREfIEREMEIBRANSH EADGRERSZ - 8—RRDNE
KA oM EUA I SIES] - EFBHERFK - OIOZRHEF ILMFRIZESIER
I o AP EASFIRTNACE M - FEURTU N ol FEHUSBIEZRIHITHENAY
& - IR MRS B SHRALA S SHVEfRIEERE -

Integration time: 10ms

| | 10ms | 10ms | 10ms |
Slave 1 CCD ROG | l | | |
External machine_J%] ’%‘ % ‘{U
Output single pulse
to Slave & Laser

10ms 10ms 10ms 10ms
/\
Slave 2 CCD ROG _] J _] _I J
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» 4.4 B4 X Ring Buffer

HBZ 3N IE N ZHEFE E DX INEE LUHTIESOLERENEFN - IEFBHER
Tk - OtO=IRMEFILIMEHNFEINE - BRPERELRIESCIEREN O F
FALEINEE - Alan - HENENTEL/ NN RNFWI6 D MN10EM IR DR EZE R - £
BFZ-XEXT  HENENEEFEZHENKELUREBUSBEZENE - EF
ZMXINEE O] ERUSBT R ZEZBIBENEICHRL - HIRSEENE - ZRFEHTKX
IhEE T R/NRO B FHEILIZE -

ARM
SOC
OtO Main Board

64MByte DDR >

L)
S 4

S

AT X : 512KByte B &L i% <1 fb >
16MByte "] {7 40FbHY 955 (100HZ)

16MByte

(Spectrum

Buffer, 4K
frames)

48MByte

=

New Spectrum
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BEARIES

il

Z\ 471
BN A

® USB f& i[O Rz Hl

> FE

HB£5 K& NE—ENEMMAIERA/NELNAHIEN - F oI350 USBIEITH
BER - LETHNBEHUSBEOES HBRIINEMU ZHREZFRER - LER
NEHEFEAERMANERRE - MAHENAHOORH 2 in &1+ E ARG
(SpectraSmart) ZZFIRITEXRSEFER -

o TEMHuk

HB% 5 AUSB2.0INE Z 32 bit RISC ZHlgs - ERABERBESHEENE
ZSPI Flash® - IERISCH{#EHl 88 < $564MByte DDR LUK 64Mbits Flash
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BEARIES

® USBEER

HB%3%! USB 5 EIDSHE : 0x0638 ; ~m=Hi3 : 0x0AAC ° HB%J5IEHUSB
2.0 - FHSAENEFERbulk streamsiH T IEEH - FREBIUSBEATT ZELE -
B2 EUSBIFMIL @ http://www.usb.org °

o IBEIEE
NBEFRREREO
BT APIsEIBE NS RFIBINEEE A »

O FE HB%5I JiZ(X
oyt EEHB RO N RITENEA -
a.JIBEBFR: UAI SpectrometerOpen

b.S ¥
dev: HEHNENOIRINZEE/\E HBRIEEN - TDeva BIEEENE—E
EEHE -

handle: THEARMERE ZMBRRT - BN SN —MORFEE—a%

B ZXERRMETICEMNRFNEEIRAIZA -
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O #ZEFrame Size

it JEEE N PCCDA/NEIE -

a.JIBEBFR: UAI SpectromoduleGetFrameSize

b.SH:
device_handle: I+ E AN — ARG AMEALIESER 2 RE -
size: £ FH16-bit KFERIRUEETHIA/N -

O WEEK
fEat: FaES KK - HBRIDGIEN oI ES S #R KD -
a.JIBERBFR: UAI SpectrometerWavelengthAcquire
b.SH:
device_handle: 1T EALIMN —tRRFAMEAELERIZEE -
buffer: fFESHEMEZ -
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IBEATIIRIEE

O HEXiE
Wat. FURESEIE - HBRIEIEN O FELLNEE T ZNETE AL ESHS
TUAI SpectrometerWavelengthAcquires BNIE 2R KEE— -
a. INBER#R: UAIL SpectrometerDataAcquire
b. BE:
device_handle: I+ E IO — MR A MER IS TR ZRKE -
integration_time_us: £ F32-bit KI5ER D AE (TWFD) -
buffer: fFESHEMEZ -
average: Y41l O 35 A RFITIELENE T IR R R /DIRES -

O IS
Rt SRR RN ZREK -
a. INBERTR: UAI SpectromoduleGetWavelengthStart
UAI SpectromoduleGetWavelengthEnd
b. BE:
device_handle: I+ E A0 — MR A MER RS TR Z2RKE -
lambda: £ F332-bit>k E/RHBYEIE X 2 Bx A/Ex/ )V K (nm) -
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O #IVSNESE
Rt RIS SRS &/N 2R IE -
a.JNBERBFR: UAI SpectromoduleGetMinimumlIntegrationTime
b. BE:
device_handle: I+ B S MIN —TRRFFAAE R LIS SR 2K E -
Integration Time: £ A16-bit> R E/RHB A5 7 & K/&/NRA D I8 - &/ViR B
B AT ; AR NBERA—F -

O RIAHBZS HiE{NY
s EEAT S N SHBZRIEIEN -
a.JIBE B #R: UAI SpectrometerClose
b. S
handle: &N MY —VRRFFLEMIFIE ZEE - JULIIEERS BN EME
ENBRIFHFL -
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