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1. Introduction
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[NET-FRMO1 ]

1 Base Configuration Camera Link Camera

1 Fully Plug-and-Play

1 24/16/8

1 10/100/1000Mbps (RJ-45 )

l

T (P )

1 IP

1 UART( 8, 1 start, 1 stop, No parity,
9600/19200/38400/57600/115200bps) /

1 : Windows XP SP1 , Windows 7

1 Windows Application Programming Interface(DLL)

[Application]

=A =4 =4 =

(Pattern, )
(Sensor, Semiconductor, Device )
Solution

Medical Image Capture
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2. NET-FRMO1

2.1 Block Diagram

NET-FRMO1 FPGA Core Logic
Frame Data , UART /
NET-FRMO1
~
DDR2 DDR2
#1 #2
=RX0+—p I I
M |g=RX1+/—Pp 10/100/2000Mbps
D . Ethernet
R RX2+/- Camera Link|
Camera Receiver
| e - <_> FPGA Core .
26 |g—Clock—p» Logic | a———p{Tranceiver j‘>
—RxX/Tx—P
g
[ 2-1. NET-FRMO01 ]
FPGA JTAG , FPGA Program Logic logic
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2.2 CameraLink

(Camera Link)  vision application

(Frame Grabber)

data rate, Camera
Link
RS-644 LVDS(Low Voltage Differential Signal)
. RS-644 LVDS
RS-422 Camera Link . LVDS
(Differential Signal)
(Single-ended Signal)
LVDS (Channel Link)
2.38Gbps  parallel-to-serial serial-to-parallel N 2-2]
, Transmitter 28 CMOS/TTL 4 LVDS
Transmit Clock MDR Cable , Receiver
LVDS Receive Clock 28 CMOS/TTL
Camera Link Base Configuration, Medium Configuration, Full Configuration
. Base Configuration [ 2-2] Transmitter/Receiver
RS-644 LVDS
RS-644 LVDS . 26-Pin MDR Cable
Receive 28-bit
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2.3 Camera Link Cable & Connecter

26 Pin MDR
twin-axial shielded cable MDR 26-male plug . [
2-3]
[ 2-4] 26-Pin Male MDR Connecter | 2-5] 26-Pin
Female MDR Connecter . Pin
Tranceive Receive
E MDR 26-Pin Male Plug i
\— Thumbscrew 4/

[ 2-3. MDR-26 Camera Link Straight Cable]
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2.4 CameraLink and NET-FRMO01

NET-FRMO1 Camera Link Base Configuration . Base Configuration 24 data
bits 4 enable Frame Valid, Line Valid, Data Valid, and a spare 28
4 LvDS 1 LvDS
4 CC (Camera Control)
2 LvDS 11 LvDS MDR
NET-FRMO1 Channel Link 4 LvDS
28 (Frame Valid, Line Valid, Data Valid, and a spare)
(Deserilize) . , NET-FRMO1 1 LVDS
cameras control TTL
CCx+
Camera Control
CCx-
Camera-link NET-FRMO1 Camera
Camera Control . 4 Digital
Differential . Digital output

[ 2-6]
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CC1+
CC_DO

CC1-

CC2+
cC D1

CCa2-

CC3+
CC_D2

CC3-

CC4+
CC_D3

CCa-

[ 2-6. Camera Control LVDS Digital ]

Camera-link NET-FRMO1

SerTFG+ SerTC+

DRX DTX
SerTFG- serTC-

[ 2-7. Serial Communication LVDS Digital ]
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3. NET-FRMO1

3.1 NET-FRMO1

NET- FRMO1 Board
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[ 3-1. NET-FRMO1 ]

6 LED
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D2 ~ D5
D6
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3.2

(1) FPGA : U5
FPGA Logic

(2) DDR Memory : REF1, REF2
DATA FPGA PC

(3) Oscillator : REF4, Y1
10/100/1000Mbps Ethernet Transceiver 25MHz
FPGA 50MHz

(4) Ethernet Module : REF5
10/100/1000Mbps Ethernet RJ-45 Connector.

(5) 10/200/1000Mbps Ethernet Transceiver : REF6
1000BASE-T  Ethernet Physical Layer

(6) Regulator : U1, U2,
3.3V

(7) LVDS Channel : U3
3.3V CMOS Logic Interface 3.3V Level
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3.3

Pin-out

NET-FRMO1

RJ-45

3.3.1 REF1(RJ-45) Connector

RJ-45

[ 1.RJ-45

PIN

123456738

[ 32 RJ45

]

(Front View)]

J1

3-2]

Pin

1000BASE-T Signal ID

DA+

DA-

DB+

DC+

DC-

DB-

DD+

O I N0~ W|IDN|E

DD-
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Medium/Full Configuration Camera Link

NET FRMO1 Users Manual (Rev 1.3)

J1 Camera link /
Camera Link
Frame Grabber
Inner shield Inner shield
X0- | @ @ | X0+
X1- @ | X1+
X2- | @ X2+
Xclk- [ @ (@) | Xclk+
X3- | @) X3+
SerTC+ (@) | serTc-
SerTFG- (®) | SerTFG+
CC1- (&) [cc1+
ccz+ |@ (@ [cc2-
CC3- () [cc3+
cCa+ (@) (2 |cca-
Inner shield Inner shield

[ 3-3. NET-FRMO1 J1 Connector Pin-out]
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[ 231 ]
1 Inner Shield | Cable shield
2 CC4- Camera Control output 4-
3 CC3+ Camera Control output 3+
4 CC2-- Camera Control output 2-
5 CCi1+ Camera Control output 1+
6 SerTFG+ Serial to Frame grabber +
7 SerTC- Serial to Camera-
8 X3+ Camera link LVDS receive data3 +
9 Xclk+ Camera link LVDS receive clock +
10 X2+ Camera link LVDS receive data2 +
11 X1+ Camera link LVDS receive datal +
12 X0+ Camera link LVDS receive data0O +
13 Inner Shield
14 Inner Shield
15 CC4+ Camera Control output 4+
16 CCs3- Camera Control output 3-
17 CC2+ Camera Control output 2+
18 CC1- Camera Control output 1-
19 SerTFG- Serial to Frame grabber-
20 SerTC+ Serial to Camera+
21 X3- Camera link LVDS receive data3-
22 Xclk- Camera link LVDS receive clock-
23 X2- Camera link LVDS receive data2-
24 X1- Camera link LVDS receive datal-
25 XO0- Camera link LVDS receive dataO-
26 Inner Shield

Camera Link
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3.3.3 J3 Connector (3Pin Header, 2.54mm)
RS-232 Debug Port

OEORE)

[ 2-4. J3 (Top View)]
[ 3.J3PIN-OUT ]
1 U_SPI_MISO Tx (Transceiver Data)
2 U_SPI_MOSI Rx (Receiver Data)
3 GND Ground

3.3.4 JP1 Connector
12V DC Jack . (HR10-7R-6S-RA)

12V
£

[ 2-5 ]
3.3.5 SW1 Switch
On/Off
VCC12 WALL 1
2
SW_T_SPOT O\Q—lz.ov
3
GND 2
[ 26 SW1 ]
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4. & IP
NET-FRMO1
, Filter Driver
4.1 Win XP
PC
i C C
( )
4 22 A% 1A ) 2N 2
gur (23 |
20 AEE 2AL
B3 FRealtek PCle GBE Family Controller [ 2&©.. |

0l HZ2H Chs =E AHE(0):

Bl Microsoft HEH3E SR0IHE
&= Microsoft IEY 3 S IHY 2 Z2IH 2]
= Qo5 12! A3 =

HELT HE SEN 0012 EAIM)
[V SR AL BZ0| HEED LE(M)
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(TCP/IP) N (N) -

SFFIHE HEYI 24 242 SE SAFAL(C)
Bl =e0ME : |
JORTEES
=IZ2ES
A
=] E|
MHIAS MY 2 Z2IF 299+ 2E JISS M2ELICH v
P
R
LICK
[JHZE|0 A2 S 0012 EAIW)
V] G| K LN AZ0| TS 2UB(M)
20l | A

[ 42 ]
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i ' i (H) - i (B)

" netsf.inf
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HESHI MHI2:
DAQ System Filter Driver
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“ DAQ System Filter Driver

gur oz |

dZ0H AFEE ZAl

E8 FRealtek PCle GBE Family Controller I 24(0)... ]

0] 92H OIS =S AHE(0):
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DAQ Systermn Filter Driver
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42 Win7

PC

HE&Z
HENH AEE A
gv- Realtek PCle GBE Family Contraller

0l A2H O 25 AHE(0):
vl "% Microsoft Networks @ ScHIZE
QQOS 2! AHEH
v EMicrosoft HEY3E DY L Z2AH B8
.. Internet Protocol Version 6 {TCP/IPvE)
.. Internet Protocol Version 4 {TCP/IPvd)
.. Link-Layer Topology Discovery Mapper 170 Driver
.. Link-Layer Topology Discovery Responder

| [ mzw. ] [ 8@

)ﬁ Microsoft HE R 3H Si= 2l4&AE WM A

) Win 7

PC
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.

4‘-! EXE HESRI3 MHIAE STt OIS [22]S SE6HEAIZ,

HESH 3 MH A
DAQ Systern Filter Driver

4 LA MBSA 22 SOl LI
- E2o|H M30| E2%H0IF

“ DAQ System Filter Driver

| [EnZ |

dZ0 AHEE FAl

& Realtek PCle GBE Family Controller

0l 220 O 25 AFS(0):

% Microsoft Networks & S2H0|HE

o=l DAQ System Filter Driver

= 00S T2 AHED

48 Microsoft HEY 3 S T2 ¥ Z2IH 28
.. Internet Protocol Version 6 (TCP/IPvE)
.. Internet Protocol Version 4 (TCP/IPvd)

Ll | meeme Temele e D e e mem e
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FrameTest.exe
¢ Windows ¢ Window

“ frametest.exe C [/ ( )]

- ¢

7 N — . e - L —_ "
@U'W » FOIZ » AJAE O E0F ) Windows %5l » 52E= ==
|

[JBranchCache - =
[ BranchCache - J
[0 DTC(Distributed Transacti
frametest.exe

¥ Gample8401

M Gample8402

M Gampleg402

™ Gample8403

™ Gampleg403
Gampleg404
Gample9535
GomHelperCmd.exe

o

n

o

ordinator)

GBAAIL
FEEEE)
=/3M0E0) Ze A
O o B
O o (3
O o |5
=

O

O

O

O

O

O

O
I
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ol 32
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4.3 IP
(Identifier)  IP(Internet Protocol)
(TCP/IP) I.P
NET-FRMO1 .P 192.168.33.129
I.P 255.255.255.0

OlgjYl T2 & 2(TCP/IP) S

OFESR IP T4 2II(0)

OLE IP 22 AHB(S):

P 241 192 . 168 . 33 . 127 |
MEY OFAI(W): 255 . 255 . 255 . 0 |
712 HOIEI0I(D): ———

AMSLE DNS MH Z 4 BH|(B)
®LHS DNS MHl Z4 AHS(E):
712 4% DNS MH(P): | N |

2 DNS MH(A): I e ¥ o

[ 48 (TCP/IP) ]
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NET-FRMO1

4.1

PC

IP

- [o]x)

PF AL

SH
HE
s [

EZH 2

SH
fol i

Z 1

EETTESE

[EETEEES

22T HE2a(KB)

HEHZ | ASR

CPU ALE LHE

HOIA TFE(PF) A LHE

48071
132
56

747480
5515564
755464

(CPU AHS: 33%

a M HZ2l(KB)
S

AbE HS
ALZE A

A HZ2I{KB)
TH

HOIAE

HOIA 2k &

TS H22): 729M / B38EM

3587436
2978616
1865036

88312
65568
22744

4-9.

PC CPU

]
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mER

PF AL

| =242 &5

(UEH | ASAH
CPU AL LHS

HOIA DHE(PF) ALE LHE

a M H22l{KB)

48211 | 3587436
747 A s 2974616
56 ALAEL 3 A 1923944

ZEE HE22I(KE) HE HE22l{KB)
i 754096 HH 160288
FHe 5515564 H ORI BG464
%D 813848 HOIF o= 93824

Z2MASE  CPUAE: 3% SRl [ 22): 736M / 5386M i

[ 410 PC CPU ]
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CDROM

4 PC TCP/IP

API
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