Requirement from Sub-Detector

Channels per
chip

Ref. Signal
processing

Data Width
/hit

Data rate / chip

Data
aggregation

Detector
Channel/module

Data Volume
before trigger

512*1024
Pixelized

XY addr + BX
ID

32bit
(10b X+ 9b Y
+8b BX + 5b
chip ID)

1Gbps/chip@
Triggerless@
Low LumiZ
Innermost

10~20:1,
@1Gbps

2218 chips
@long barrel

2.2Tbps

512*128
(2cm*2cm@34u
m*150um)

XY addr +
timing

48bit

(9b X+7b Y
+14b BX + 6b
TOT + 5TOA +
4b chip ID)

640Mbps/chip
Innermost

1. 1-2:1 @Gbps;

2.
10:1@O0(10Gbp
s)

30,856 chips
2204 modules

2Tbps

Hit + TOT +
timing

32bit

(10b chn ID +
8b BX +6b TOT
+ 5b chip ID)

Avg.
1.01MHz/chip
Max.
100MHz/chip

1.10:1
@Gbps
2.10:1
@0O(10Gbps)

22720 chips
1696
modules

22.4Gbps

ADC+TDC/TOT+TOA

40~48bit

(7b chn ID + 8b BX
+9b TOT + 7b
TOA+5b chip ID)

Avg:
26kHz/chip @ z pole
Max: 210kHz/chip

@z pole

1.10:1
@1Mbps
2.10:1
@O(10Mbps)

41580 chips
1890 modules

1Gbps

ADC +BX ID

48bit

(7b chn ID + 8b
BX + 11b chip
ID + 12b ADC
+ 10b TOA)

~70Mbps/modu
le
Inmost

1.279:1
FEE-O
2.4:1
Module

258 Module

18Gbps

8~16

TOT + TOA/
ADC + TDC

48bit

(8b BX+ 10b ADC

+ 2b range + 9b
TOT + 7b TOA+ 4b
chn ID + 8b chip ID)

<4.8Gbps/module

1. 4~5:1 side brd
2.7*4 ] 14*4 back
brd @ O(10Mbps)

1.1M chn

164.8Gbps

8~16

TOT + TOA/
ADC + TDC

48bit

(8b BX+ 10b ADC +
2brange + 9b TOT +
7b TOA+4b chn ID +
8b chip ID)

<4.8Gbps/module

<10:1

(40cm*40cm PCB —
4cm*4cm tile — 16chn
ASIC)

6.7M chn

14.4Gbps



A summary of FEE power

Detector
for readout

Main Func
for FEE

Channels
per chip

Voltage@c
hip

Power@ch
ip

chips@mo
dule

Power@m
odule

Other

CMOS
Sensor

X+Y

512*1024
Pixelized

1.8V@180n
m
(1.2V@65nm
future)

<200mW/cm
2
<0.8WI/chip

10~20:1

8~16W
@1.8V
4.4~8.9A

BHETID
7.3Mradly @
HLumi Z

HVCMOS

XY + nsT

768*128
(2cm*2cm@2
5um*150um)

1.2V@55nm
(HVCMOS
Pixel)

<200mW/cm
2
<0.8W/chip
iy > ars
<10:1
iy > ar

8~16W
@1.8V
4.4~8.9A

Strip-
LGAD

X+
50psT

128

1.2V@55
nm (TDC)

<40mW/c
h
<5Wi/chip

10:1

50W (227?)
@1.2v
41.7A

T —P
et

Si Strip

X

128

1.2V@13
Onm (H
E4—.
fEH)

5mWi/ch
640mW/c
hip

10:1
6.4W

@1.2v
0.53A

Pixel
PAD

E + nsT

128

1.2V@65
nm

35mW/ch
ip

279:4:1

40W
@1.2v
33.3A

Drift
Chamber

Analog
Samp.

+3.3VEH
—1.2V@G
aAs?

ZFPGA.
ADCHEH,
A 4—1.2V?

On FPGA

SiPM

E + 400psT

16

1.2V@55nm
(TDC)

20mW/chn
160~320mW
Ichip

112~280:1
itk EDCDC
G:E

44.8W
@1.2v
37.3A

H] §ESiPMTA]
F:H60VHE
LR

SiPM

E + 400psT

16

1.2V@55nm
(TDC)

20mW/chn
160~320mW
[chip

~10:1

3.2W
@1.2V 2.6A

A] §ESiPMTA]
F:H60VH E
FH R



BFEEFERTE —Status

. BIBASICEIEEHRTNEEBIZEIIMW-50MW, AESEEEH}—SEH,
EHMDIZG—itE
~ HErgZZ b EREE
~ VIXZtEhiX, #BESH2GbpsitH
o BRBSIRRBLOTENR
— VIXEH AWM EStitching, JMEladderfIF3 (FELHLR)
~ Hib BB arZENFENIILITHERARERE (KBoFEUNBERBENERARETRE)
— FEFRMIEIER, bENSFERBLNFNBYIHEx
- ESBRE5, KEoIhFEY SR




B P EAERE—BREE KR e

e Optical Link
— $5%BR#Ifor VIX: MTXBEORBIES, HEBIRx +4TxEE

-+ HUEHAE. HUELRFEMA
~ [RmMRfor 321834, & @10Gbps/Link, ZEOBSBREENELR

- R
> FEZ—MIENTHEREERS, HEE—RA KB

> BIERHE RiRE T BERE
- WARHE

> RAITT RSN R
“UREIRARIE BB RTRE T HHE, RIGRATCARTGA&IT, &%ExTCAmgg, K
144

BElERxTCAYLAEITE, EEREH (MZEMFG) , 1MTCAHIASEIZIU
BREEY, VAT SS2M, TTCES 14, mﬁﬁ% ‘M&’E’%ﬂfﬁ?ﬁloﬂ&ﬁﬁ#‘a@{r

., 17™M1E42U, EREBFFRURFTEDAQRZ I SMIERLZXMNINIE, WS FRABYS
B, RZREIPIVHHE, XE—MIESREINEIHR, FHICORKA. ” -by HiE

— W @XTCA @9U, FAHFH10RFiRIR
— HIE@42U, BPHAEIMFE, 30/F5im4R, 960Links




BT FEBRTE— AR (R s

- RFEHLAE. HEZRSEMH

- HBIRHE

> ERZHFEThERRS]

> FRMERARIR Y —— R R SR W AT S A R R
- HIRHE

> IRBITTAZHENHE

“BERRSY: 24k {kH, 480AC-110DC: —HLFE10EE 2 60kw~70kw, 6U. —MIER &

TSN HERN—RUE, EHEETEESFXAMS. 110DC-48DC —MLFE48IEIE (T&ZH)
, 100W/ifiiE, 3U. — MBI ZERI10N XN _FHFE, VBRI MNE, SIEr#EEH

480K E%, WER100W., ” — by WA

~ SEWNFE: SHLAEMIE, @60~70kW

— HREHLFE: 1081F5/4H14E, 48chn/#lLF8, 100W/ch



VTX-Data Link

RLETLS, Mk

&
K 7

250MW, IZRAE2Gbps/chip A¥IEREE, ¥

Higgs mode R ELLGIHERER, ERCHEEAMELARSURRL,
SpEEE (double sided) LUSK B LE

L TJHAEESST, FHEWRRIR, YA

Lay Comment

Stitching
Stitching
Stitching
Stitching

Ladder-
side0

Ladder-
side1

Data
Rate/chip

2Gbps
1.3Gbps
0.27Gbps
0.25Gbps
0.16Gbps

0.16Gbps

Chips/
Row

8

12
16
20
29

29

Data
rate/row

16G
15.6G
4.3G
5G
4.64G

4.64G

Rows

2*2=4
3*2=6
4*2=8
5*2=10
25

25

Links@10Gbps

2*4=8 (PMRJt4ch)
2*6=12 (Fit)ttch)
1*8=8

1*10=10

1*25=25

1*25=25



VTX-Power Link

Layer Comme Power/chi Chips/Ro Power Rows Chip Power of Power consumed Total Power/Layer
nt p w Irow Layers of BaSha (17%) (O 7 +53E)=*1.17
1 Stitching  200mW 8 1.6W 2*2=4  6.4W 1.088W 8.71
2 Stitching  200mW 12 2.4W 3*2=6 14.4W 2 448W 18.12
3 Stitching  200mW 16 3.2W 4*2=8 25.6W 4.352\\/ 31.29
4 Stitching 200mW 20 4W 5*2=10 40W 6.8W 48.24
3 Ladder- 200mW 29 5.8W 25 145W
side0 24.65W 171.76
6 Ladder- 200mW 29 5.8W 25 145W
side1 24.65W 171.76

FMNESEEHERIE—, SR IEMAEH200mW (40mW/cm?2 * 2.6cm*1.6cm)
*  @40MHz (BX=25ns), #0#Z15ns, IHFEIFRLASHEMM
- FENREE: RURSTIFESEED, FTHARYGERTR, BEAEEREEXRRAINFE

scaling down
 &BaSha DC-DCFE #85%, NMIHFEHHEHA17% (1+85%=117%)
- SITEREINFE: HEEOIWHEHRIEOFFH0.18W=1.18W

+ SINFE449.8W (FIR13ER. 4RE— 1 HIRRIE, 5. cFEEATEIFRE@I00W/chEEE, k6
NEBREE=1MEENFE)



Preliminary readout scheme of Pixel TPC e

2.2mm

An integrated board with ASIC &
MPGD, N(now 4) for a module
0.5mm*0.5mm / pixel

Aggregatlon - Flber BEE ———G o—— \ Mbit-Timer) =
) . —_— -HV L o] Lg:lc from top-level =
Power-Link Brd ﬂ_"_ oy L 2 ©
P
S

Ramp&14 bit-Counter
(from top-level}

128 chn ASIC, Q+T measurement
142 .8k pixel/module — 1115 chip/module— 279 chip/FEE-0

Power:

Limit: <10 kW/endplate ~ 39.7 W/module ~10 W/FEE-0
35mW/ASIC ~ 280uW/chn

Data rate:

80 particles/BX, 12,000 hit/particle, 32(48)b/hit, @ 40M BX Z pole

~258 Module/Endplate 1 Module: ~100 Mbps(@ innermost)




TPC Data Link

o PR 258FRMR*2imE=5164R1R
- BIERHIEZEI0MDbps~100Mbps, FE1570Mbps, KT HEREREES
- AR—
- BREMER—RAS, RETREYRS, BHIEMTXANGEIREFERE (BE)

- ATHEERRR, ETPCIRE XA HMBIRLCE, #—PRLANMGIREHE (BRE)
TR BB Data Rate/module Module/Fiber  Total Fiber Total BEE Total Crate
1 258%2=516 100Mbps 1 516 258/32*2=18 2
2 258%2=516 100Mbps 16 258/16*2=34 2 1

« BRAR—ERERRALR, ERRRAENTREESRETELE



TPC Power 1L
e ZRBTPCENimZ10kWIhFE

— 258 MEREIEIEOFFEE1.17WE0.3kW, A2

- BERBRIEIABERESI00W

- Blins=itTHEIFIRIEL00, £200iH:8, BIEIFEINASNE MM RAMIRIE

=)

10



ITK—RMFHE

Lo .
TRN o
¥ el

Ve e I

Power cable

E 4

=

© i

™~

N

A

DC-DC

Data aggregation| ~ Qptical  Optical fiber
Data Link convertor

. RARDC-DCIuTER
fEmodule

Barrels Modules/Stave Modules
ITKB1 7 40 280 3920 1.6 m?
ITKB2 10 58 580 8120 3.2 m?
ITKB3 14 96 1344 18816 7.5 m?
Total 194 2204 30856 12.3 m?
| Endcap  liperSecto)) 2 | 3 | 4 | Tota |
Ladder Type 6 8 15 12 18
Ladder Number 7 10 18 15 1600
Chip Number 48 98 260 236 20544
Active Area (mmA~2) 20181.03 42796.32 116080.28 106081.77 9.12e6
Module Area (mm~2) 23184 47334 125580 113988 9.92e6
Power Consumption (W) 46.368 94.668 251.16 227.98 1.98e4
Avg. Hit Rate (Hz/mmA2) 3.9e2 1.6e3 8.9e2 2.4e2 -
Data Rate (Hz) 2.89%e8 2.42e9 3.58e9 8.75e8 2.29e11

11



ITK—Data Link (§Z8)

Hit Rate Conclusion

HVCMOS Pixels (Barrel) CMOS Strips (Endcap)
Pixel Size (Strip Pitch Size) 34 x 150 um? 20 um
Chip size 2X2cm? 2.1x2.3 cm? ITKEL ~ 500.5 75 240 3.9 23
(active area: 1.92x1.74 cm?) (active area: 2.05x2.05 cm?) TKE2 715 101.9 350 16 38
Array size (Strip number) 512 rows X 128 columns 1,024 ITKE3 1001 142.6 600 8.9 75
Spatial resolution g, ~8 um (bending), 0,40 um  0,~4.2 pm (bending), 6,~21 pm ITKE4 1500 213.7 600 24 6.3
Timing resolution ~3-5ns ~3-5ns e 406 1810 03 35
Data size per hit (1 readout) 42 bit (14b BXID, 7b+9b address, 32 bits (10b BXID, 10b address,
P 6b TQT, 5b fine TDC, 1 polarity) 6b TOT, other 6 bits)
ITKB1 240 500.5 1 4.6
Data rate per chip MaX|mum ~0.1 .Gbps* Maxm.'lum ~0.2 Gbps* ITKB2 350 715 21 M
(pair production) (pair production)
ITKB3 600 1001 2.1 27
LV / HV 1.2V / 150V 1.8V/150V R [P 0.7 0.9

* Maximum hit rate: barrel~4.1X105, endcap~7.5 X105

S g =T
TKB Bk ARTEHN SATHEEE  Akersitn suaki - [TKRETEHRERRS,
bl # (Hz/cm?2) Mbps ZMbps (14 $EMbps BRILBFFRGESOHE
(42bit+4cm?) TR (1485 it, BIERBEERE (B/D? )
- EBRARENEE, ks
CMOS Strip/5 £ 4HA
2 580 21k 3.53 49.4 964.3 . FEERAELR: 24714 chips
A . -

3 1344 21k 3.53 4.94 635.0 . :E'\{ZIS*E *ﬁiﬂﬁj{&ﬁgﬂﬁ
*Eikﬁt YeeF1£2204 B10GhpsEH—E# R, /5

EE%?—*&%& 691* *ﬂ.ﬁ7/\ EE%?—?JIE B LR

1 280 10k 1.68 23.5 108.2




ITK—Power(#BEB)

Technology Survey and our Choice for ITK: Option 1

CMOS sensor technology: « ATLASPix3

ITKB & ®/RELHY BREEEZE SR8 (&

R BEFE (W) ORI F+3dE) /185%

» Cost-effective due to widespread use in the semiconductor industry . TSI 180nm HVCMOS on 200 acm
+ Combine the active detection layer and the readout electronics into substrate %ﬁ (W)
a single device « Pixel size 50 x 150 pm?
HVCMOS pixels: « 372 rows x 132 columns
» Large depletion depth (full depletion), large signal - 202521 mme reticle size 1 280 314k 280
g. . P P P ,larg 9 « Each pixel has 7-bit TOT + 10-bit
» Radiation hard timestamp 580 6 50k 580
* Relatively large capacitance, leading to increased noise and power . continuous / triggered readout with .
consumption 8b10b / 64b66b coding
New HVMOS (COFFEE) pixels R&D for CEPC: - Power consumption ~160 mwW/em. | 3 1344 15.1k 1344
+ Utilize e 180 nm used in ATLASPIx3 e N

ore functionality and less power consum
+ Wafer resistivity: 1k-2k Q-cm

* Pixel size: 34 x 150 pm?

+ Array size: 512 rows x 128 columns ) “7=Y
» Power consumption: ~200 mW/cm?

FEFEVABERELEI00W, R
781 (BESH~-EEMIIFE)

ER O R Th#FEL)200mW/cm?, ’EA’Iﬁﬂ%MTﬂ?H RREThEAL
BEERE280. 580, 1344, WNEBESINFE3.14kW,. 6.50kW,
FSEREEFE: HEEOTWHEIEREOFEE0.18W=1.18W

W41, 84, 193BiEMIE, Xt

4.02kW
8.32kW
19.29kW

2W
15.1kW

7 FE R AL

13



ITK— R FHh—in s

- BEMNERASKladder iSRRG
& i position * SB—R: 9+9+8+7+6+5+4=48ithFy, 7% ladder
/ / opaum ¢ BB 13+13+12+11+10+10+9+7+7+6=98x Fr, 3£105%ladder
/ OTHEM . ST 17422422421420+19+19+18+17+16+16+15+14+13+12+12+10+8+8=29975 H
3t19%ladder
o FHER: 15+21+22+21+21+19+19+18+17+16+15+14+13+12+11+11+9=274itx Fv, 3£
17%%ladder

//22.50 . BMBESIPR, SEBENA REEEL SERES
s

14



ITK——Data Link (¥f35) B

Hit Rate Conclusion

EEEEEET B M (T

ITKEL  500.5 23 Ladder Type
ITKE2 715 101.9 350 16 38 Ladder Number 7 10 18 15 1600
B e 600 8.9 75 Chip Number 48 98 260 236 20544
'CT:Z §§§§ = 16801% z: z: Active Area (mm~2) 20181.03  42796.32  116080.28  106081.77  9.12e6
Aege T e p— Module Area (mmA2) 23184 47334 125580 113988 9.92e6
-Mm o "'"/‘c""‘zl Power Consumption (W) 46.368 94.668 251.16 227.98 1.98e4
T — — Avg. Hit Rate (HZmmA2) 3.9¢2 1.663 8.9¢2 2.462
ITKB3 600 1001 2.1 27 Data Rate (Hz) 2.89e8 2.42e9 3.58e9 8.75e8 2.29e11
ITKE Laddert z:;aailzi@vr%fcg PN BEYCES TR ERERKTHEE SEERE Ot
RKSH#E  (Hzlem?) (Hz/cm?2) Mbps Mbps “FH0
1 9 39k 230k 47 .2 278.4 7*8*2)=*2=224
2 13 160k 380k 279.7 664.3 10*32=320
3 22 89k 750k 263.3 2218.9 19*32=608
4 22 24k 63k 71.0 186.4 17*32=544

ins=NINISERHER, NEB LEBESRBEFATENN, TRBE EHFSIT
AERITHZELRRRFE, ERBEREEEAAENHNEHRE, REMER—BAEAERE
B R, 2244320+608+544=1696, & J5iHR533R, P iEe



ITK Power (ix3)

Technology Survey and our Choice for ITK: Option 2 | ﬁ#‘ﬁm.’t{;)ﬂl_mﬁé—l‘] 80mW/cm2 , ﬁ/l\;t{;)ﬂl-336mw

CMOS sensor technology:
r = el

S
» Cost-effective due to widespread use in the semiconductor industry q‘? - — Y
» Combine the active detection layer and the readout electronics into a single device ,\xf’ o I ,adder : ﬁ Iﬁ N 7. W —_— D -D 1
o
e

CMOS strips compared with CMOS pixels:

P
* Less expensive and relatively lower power consumption ;SQ - 9
« Simpler readout with fewer technical barriers o — il A ‘ 210N
s . E oy adder
+ Comparable or even better spatial resolution § L) ﬁ—n n 2IN
» Negligible track ambiguity using specific detector layout design: ng .
For exa 8 T : ip sensors with a 22.5° cross angle ,X—DH
etween 2 half-layers. Drawback: it requires twice number of sen ared with pixels.(f -, 1
Q
S

CMOS Strip Chip (CSC) R&D for CEPC:

Utilizes 15.0‘n.m process, based on CHESS for ATLAS ITK strip sensor : \ : A Y ) A
+ Wafer resistivit y: 2k Q-cm N ) ([ J = it 1 ' ‘ \\t , ] I
« Strip pitch size: 20 pm U= - &N b 9 5 9y
+ Strip number per chip: 1024 o y

. O
« Power consumption: ~80 mW/cm?2 &
: ] &

(83) , BRBMBERMIIEE, 410
H (BmEEA21HE)

ITKE Ladder Ladderix #&f ®HEELS SHESH SREHEEDNIE SRR BB
BAt  KIhHE X R HIhE QIESY-N=Y - v=22 ) GE A +808) (X 22X 2fl])
ot (W) R (X8) (W) (W) +85% (W)

(W)

9 3.02 48 384 129.0 56 7 870.6

13 4.36 98 784 263.4 80 404.0 1616.0
22 7.39 299 2392 803.7 152 1194.3 4497.4
22 7.39 274 2192 736.5 136 1026.5 4105.9

A WO N -
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OTK-HRAMaHE

OTK Barrel Design

OTK Endcap Design

OTK barrel:
R=1800 mm

Layout design (total area: 70 m2):
90 ladders

Each ladder has 42 modules
Each module has 28 ASICs

Each ASIC has 128 channels

\

Module
140 mm x 160 mm

overlap arrangement

Ladder

Ladder (42 moduels)

£
i
_T ‘ — — High time precision ASIC:
= * Datasize per hit (1 readout): 40-48 bit
et benang * Low power consumption
AEOA! e Fast timing
Carbon fiber board 23
LGAD ele layout /5 . ,
=7 - SRR
s wl | mR = \- = T ° *ﬁ H > ; B
i R D I D P s P T i 0 N .
- Ladderifit
e 14(,m"|4.‘- a0 I pce [ Asic M -srE. #e [ Rt ST i
° uﬂﬁmﬁ $ =i R E

BAR

Power,HV, Clk.Data,Control

980mm

Petal 235.5 mm

R10 Layout design (total area: 19.4 m?)

* 48 petals: neighboring petals overlap to
reduce dead area
* Each petal contains 10 sector modules

Sector/Wedge-Shaped
sensor on an 8 inch wafer

Sector module

R1

R1:52.36 mm-70.69 mm
24

, BURRALILS

1 AR

, BB, IMEAHA

17




OTK-Data Link

Hit Rate Conclusion

erage hit rate Max hit rate
z/cm*2 [1074 Hz/cmA2]
23

ITKEL ~ 500.5 75 240

ITKE2 715 101.9 350 16 38
ITKE3 ~ 1001 142.6 600 8.9 75
ITKE4 1500 213.7 600 2.4 6.3
OTKE 2903 406 1810

eeeeeeeeeeeeeeeeeeeeeeeeeeeee

ITKB1 240 500.5

ITKB2 350 715 41
ITKB3 600 1001 21 27
OTKB 1800 2000 0.7 0.9

« HAEIEANLTE: 48bit/event
T

e
LGAD ele layout 73 ,/.\
= | TS
i |\ EEEEs
_— / "\ \\\
— e ] T T
~girs Hl = = = = =
P R s S O P ey SN Oy S (N
6 staves LTI [TTTT1TT] | #4: 5880mm
T |+« 9gomm sl 7modules
Smm

‘- eap [ pce [ Asic [l —miE. e [ ] #iER

Power,HV, Clk.Data,Control

980mm |

— RAEONMTF=FCER, BRI 7modules (1 stave) , 7*28=196it: )7, HIREHIIESR
7kHz*14cm*14cm*48bit=65.9Mbps, UE{EIKHz—84.7Mbps, IR ALFHEOEHEZE461.3Mbps/1355.2Mbps

(FHigE) , mETIRE

— —%Laddert6 stave (664F) , 3905 Ladder, BI5403¢4F, FR17HEIRIR, 2414

- imE AR

— It48Pedal, FPedalF10sector; SHEFH19.4m2, FPedalEIFR4041.7cm?, FIEIEIR3KkHZ*4041.7%48bit=582Mbps, U
{E35kHz—6.79Gbps; IMRiH#H—FIRBE M Sector KB EALL, ARIEHIERIRTHETTE

—  EM480Sector, FMiKEILI60Sector, EIIGOFELF, R3O FIRIR, 4HfH (BMlinE=mISHmIE) 18



OTK-Power o

o HRBIBIEINFE20mW/ch, S 12818iE, BI1FE2.56W
¢ *ﬁ%l:
— H90FKLadder, —#FLadderdL6 stave, 7module/stave, 28ASIC/module
— EMERIIET1.68W (DC-DCIFIHFE)
— 390X 6X7X28=105,840 ASICs, *FIhFE270.9kW
— o staveSSAREOFIHFEIW, 540 stave, 0.54kW
— EEDC-DCHZES5%, =IhFE319.3kW
— MNR3193ERiEIE, tte7HRiIRENLIE
. Uhas
— FsectorST SR BEBAR GIEHBEAEREGHHBAR) , EHIRFEI28ASICHE
— FAliEE960Sector, £26,880 ASICs, $IhFE68.8kW
— E M sector A FINFEIW, F£0.96kW
— EEDC-DC¥ZES5%, = IhFES2.1kW
— MR8 FEIEE, H1SHEFENAE (REMlisEIm A ER—FR18)

19



ECALHL 25 {5 e - BERBEAXKEHNEFHZRI00kHZz, BB
i F548bit/event

« ECALFAHR, IFBEEHEAT

o BIUBCR: Phi: 32, Z: 15, JtasoMLER N = 7 .
T © BIERI00EFEHER CFH) -

- 1=2028)2, WHEE36H, MEESAEEEBEA— N * * T¢% —

. TFRLTE &A% 51000, wﬁ;@m%gz R 1000*100kHZz*48bit 2ﬁﬂﬁ—9.6Gbps

o MIRTIFEALTE: 1000%2*20mW = 40W
« LA 1R/

o PREEEENE: fE
o FAIERER 4T

" wors" A, osar O Ciln| o EEREBSRAEFIEEIA30kHz, FME
« AWG18 (£1£1.08mm, Fifi: 3.2A/3.7A sle ] _ ’ 4= /N 55 7>
A E R ﬁ%ﬁ%ﬁ?ﬁg; ES
IR A RETF—EHE
T S I (R ) . e e . Tl 3 1 — =
. %iﬁ%ﬁ%%ﬁé &%ﬁz%é {{«fi«« A B Bl E?EZKFE1E;; RO EH—PIRE
o ASX AR, —u s — U = =
CRBEBLL AR = it — A
o L 480%2=9601R, S30REiHIR, 3H
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