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PCI Express 4x

St M

PC 7 gl

+3.3V (Max 1.1A)
+12V (Max 1A).

Video Interface

2 Ports Single DVI

Feature

Full HD 1080P at 12fps

MAX 1920x1200 resolution

External I/O

On-board Memory

Communication

SAl ABHE %

X|CH 4CH

ATZEY O

RGN Windows 2000/XP/7/8/10 (32/64bit)

API Windows Client DLL API

Development

PR M= Dz 7= VC++
Environmental conditions

S5 2= g9l 0 ~ 60°C

MNE 22 de -20 ~ 80°C

ST HQ 5~ 95% Non-condensing
HE 37| 152mm X 106mm PCB EE AtO|=

1-2 HE 28 20t
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e Medical Image Capture
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2. PCle-FRM16 7|=

2-1 FPGA Block Diagram
PCle-FRM162| AL THZEQl XM O{E FPGA Core LogiciM HYS st QUL F7|52 2 RGB,
HDMI (High-Definition Multimedia Interface), DVI (Digital Visual Interface) signal& #2150 PCZ2

g AT

olg{gt 7|s=2 PCl Express 1x AHEO|AE Sot0 PCOA APIE O| &3t +otLt.

PCIBUS PCle-FRM16 INTERNAL BLOCK - FPGA Local BUS
: Local Bus ) :
' e 2 Address p N '
' Data(Mem,l/O) DDR -
' (0x00 — Ox3F) '
' / N\ > “ '
' H H '
' H H '
' PCI Target : : '
] ]
' <ﬁ> / Master < > '
= s
]

(] (]
‘ . ) Reserved '
' BUS Mux i (Ox40 — OXAF) '
' '
: ) :
' { MEM Decoder '
: ) To each IO :
' A Module '
' { 10 Decoder —» : :
' y \ '
] ( N\ ]
' < > Interrupt controller ‘
' \ b '
' ( orram ] DVI '
' (0XCO) “T™
; ( crocksyn. ) > —= ;
; ‘ -
' (OXDO) '
' I - Reserved ' E
' nterrupt - i (OXEO-OxFF) | '
S Controller | | | el '
' (Oxb0) Ext. Address, Data, Control '
: - :
] ]
' INT sources in Chip { MEM Decoder } '
: b o \/ :
: \ J :
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2-2 DVI (Digital Visual Interface)

DVI (Digital Visual Interface)= DVI-D (Digital Only)?} DVI-A (Analog Only), DVI-I (Integrated
Digital & Analog) HtAlo 2 L}wICt PCle-FRM16 EE&= DVI-I EtQ Q| DVIE X|&sl| 7|&E9| o=
J Efiol HtAlE1t 30| £|0f, DVI-I to RGB(D-DSUB) MEHE AIE30 RGB 74 EQ} AZAG] At
8% £ ULk EB 42 HAol CIXE Fi OOo|HE ARSt= HDMI (High Definition

Multimedia Interface)@t= DVI to HDMI MGE AFR3I0] ZH0| A% 4= QIC| [A2 2-2. & =X]

Ctat, 25 HDMI 2 L|E+= HDCP (High-bandwidth Digital Control Protection) 11CHS C|X[E 74
Hx Hogts NEdH B8 23 48 EF0HK| e 717|0M =380 o2 BA|IZX| 8
g % Qck

[a22l 2-2. DVI to HDMI Gender]
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DVIQ| Ol HAI2 mfd Y3 (Panel Link) && Mz MZ 7|22 2 siCt DVIE [O8 2-2]
1} 20| B3l A% X2 AT (TMDS : Transition Minimized Differential Signaling)@l C|X| &

>
[l

o AR ZUEH F0|= ReceiverZt YAEO d2fE =M ELE=Z
CIX|

o

Transmitter?

LI

EEZEE AME3ICE TMDSE TMDS Transmitter® TMDS Receiver2 J/4&f| Jd2fjT =
¥

g HOoIHE T&THL;.

DVI= Digital Channel 0 ~ 22t Clock 2912 At83%t= 4= DVIe Digital Channel 3 ~ 5771X|
o Mz BEE AMESts ¢ DVIZ LO{TILh &= DVIQI 49 WUXGA(1920 x 1200
@60HZ)TMX| X|YstD CHEZES 37Gbits/sO|Ct. HY DVIQI Z2E= WQXGA(2560 x 1600
@60H2)7tX| X| ¥t CHEZF2 7.4Gbits/sL|Ct. DVIQ| &A™
Signaling) 2Ct & 7{2| T&0| 7tsdt O &2 Yo Mz E E%Z

rlo
<
g
[Va]
a P

A2 DVI 23 60HzO|A %|C§ Atz = 2.6M 3tAO|CH A2 23 AjHE 165MHzE 1
BE|0f O|ALELt =2l B CIAEY 0l 4= 23 ZEE AFE5tA, O|AECH WaEMH 7 &
3 ZEZ ™ML

T.M.D.S Links
A

Data Channel 0

DOOOOOC

Data Channel 1
Pixel Data Pixel Data
Graphic _ | Data Channel 2 Display
Controllers 2 5 Controllers
= >
— € | Clock o
Control & § Control
L Ao S g
= %)
e a
O | Data Channel 3 =
'_

Data Channel 4

_Data Channel 5

[Ogl 2-3. TM.DS Logical Links]
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PCle-FRM16= [ 2 2-4]2f Z0| Az DVIE X|&$tCt PCle-FRM16 HEE+= DVI-I EfR9|
DVIE X|&g} 7|&9| ofdZ1 EfQol HIA=1 o3H0| E£|0f, RGB (D-DSUB) to DVI L&

HDMI to DVI MC{9} O|S # O[22 A238}0] RGB/HDMI HUE{Q} HZs| AlRSt £ 9QIC.
t

[DVI HUlE{ ot M MMEe 338 FHUE Pin outg & X]

Control A& M2 LVAL (Line Valid), FVAL (Frame Valid), DVAL (Data Valid)2} clock@ 2 FM4Ej
HEgH= o|OX|el R2% 7tE, MEZE si&z=et HO[EHYUS S| XA HESCE

— = —
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>
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DL|E{Q} &2 TMDS Receiver?t 2Tl Z}E Z2 TMDS Transmitter=
C|AZ=g 0] Zte| Ho|H E4AIZ £|¢t EDID (Extended Display Identification Data
UALE F, ZLEEE Z2 CIAZY 0] 522 =g dHet 22 IAE
go] §2& TES= Aot EI*‘*Eﬂolc’l EDID= 3 M==AY ME AE 25,
O| Of7HA|, AHAEZ Ot™MEl Efo|A 242 HEHE 128 HO|E (EDID 2.02 256byte) O
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3. PCle-FRM16 2= &H
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[3Z 3-1. PCle-FRM16 Q¥ £]
2E0ls 5 obF 7jol LED7F glonf ztzto| My ciga zrt
LED1 ~ 4 : PCI Express 4 Lane Status Indicator2 Lane(0~3)0| Ha0|™H ™ SEIC|
LED5 . E L7t ConfigurationO| ELt1n S2F FH|JF b2 E|H HS0| =IC}
LED6 ~ 7 : CON10j| HZAE DVIOIM Fo TEO0| UAS W HSEC
LED8 ~ 9 : CON20j HZAE DVIOIM Fo &0 UAs W HSEC
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3-2

x9 ClHfoj& 75 4y

FPGA : U12
HEO| BE 7|52 0| FPGA Logic® £3+0 | OfEICt.

DVI Receiver : U4, Ul13
DVI DataE #4510, FPGAZ T &£3SIC}.

Regulator : U2, U3, U7, U9, U11, U15, U16
ELOM AFBSHE TS 5%t

PCI Express Chipset : U5

PCI Express X Z & XN2|5t= Bridge O|LCt.
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3-3 ZH4YE Pin-out

PCle-FRM160| Al AF238t= 7{ulE

X HHo| oistol 23S ofC

M2 o8k DVI {4E CONLI CON2 H4E{7} QUCh.

. =2 HYHZEE= HX DVI

(A2 3-2] EEQt Q&9 9IHI0O|AE St= Bracket 2|1, A2 HUYHE EQF10 ULt
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giel [Ag 3-312
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[ 1. CON1, CON2 DVI H4EH HH]

80| 0|70 X|2E= 7(H\1I°F LH =D

PCle-FRM16 CON1, CON2 Connector Pin-out]

Pin # Signal Description
1 TMDS Data2- Digital Red- (Link 1)
2 TMDS Data2+ Digital Red+ (Link 1)
3 TMDS Data2/4 Shield-
4 TMDS Data4- Digital Green- (Link 2)
5 TMDS Data4+ Digital Green+ (Link 2)
6 DDC Clock C|AZY 0| GOl 57| 28
7 DDC Data CIAZ 0| GO xH<
(ClaZgo] & - SSUM/MHEAE
EDID & HH
ClaS2 0] oi7iH/ 53
My Efold
HETEO|Y M)
8 Analog V sync OIYZ21 £=% A3
9 TMDS Datal- Digital Green- (Link 1)
10 TMDS Datal+ Digital Green+ (Link 1)
11 TMDS Datal/3 Shield
12 TMDS Data3- Digital Blue- (Link 2)
13 TMDS Data3+ Digital Blue+ (Link 2)
14 +5V Power DU 7| HEE I3 Hg
15 GND I 1481 37| flot 9|7

L J
11
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16 Hot Plug Detect

17 TMDS Data0- Digital Blue- (Link 1)

18 TMDS DataO+ Digital Blue+ (Link 1)

19 TMDS Data0/5 Shield

20 TMDS Data5- Digital Red- (Link 2)

21 TMDS Data5+ Digital Red+ (Link 2)

22 TMDS Clock Shield

23 TMDS Clock+ Digital Clock+ (Link 1 & 2)
24 TMDS Clock- Digital Clock- (Link 1 & 2)
Cl Analog Red OfF= 1 Wzt (Af20oteh
C2 Analog Green OS2 =M (AF20tEh
c3 Analog Blue Ot =1 mbzh (AF20teh
c4 Analog H sync Ol2I £F A3 (AL
C5 Analog Ground R, G B AT 3|7 (AFEOtEh

g
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2E X0 &M ZF WE=0[ 0|g0] gle7tE =l
HE UHEg=

1. PCle-FRM1l6 EE

2. CD (E2tO|H|/0f 7 L/AP/HELL S5)

- Document Folder : Manual and Catalog

—  Driver Folder . pcie_frm16.sys pcie-frm14.inf

— Readme Folder

— Sample Folder : Sample Application and DLL

— TestApp Folder : Framel6View.exe, FrameView.exe, FrmTest.exe HEAMIA

AAHe HEs ook

@
@ HARH ol w2t HHRE HY
@ 0]

g
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4-2 M| IpH

HEQO| AFE2HA 2 Windows 2000 SP4 O|At, Windows XP SP1 O|AO|A AFEE|0{OF SHCF. HHA,
PCo| MAE off = PCle-FRM16 EEZE PCI Express Slot0f &1 PCo| M&lS 74Ct Of2ie} Z0|

ofzfet 20| M& = Lt HES SESH,

=
"M SHEROf HA DAL AR FO| E2lH,

1 of2fet Zo| M 2 Cfg HES 29

\:I O OFH AL CHS THEIHH HEH =T EQH 278 THEL
"PCI Express DVl Frame Grabber Board

() SIEYOM TEstE A% CD E= Z20 OA3N
i oo I HUEHAR
HFHE EUE HEFHIAL
OAZEYH AESE SRHED
() L e T LT
H&5HD [CE]s S2EHA L,
EEGHIEETEE N
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2. 2= CDO|M DriverE ME{ 3 C}

[ |

bjo
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rot
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M ot=AIH 24 OFZ AL

S

A4 D HX SHS M8l

Hi—-—= - 1

Iz

A2,

@01 #ITIHAM JHE SHErst ECHIH 2 A(5)

Ofc =2Ieks MEoH JIE J4 Axi=8 2= 2 US4 OILHIE HEotHLE ZaEsh
AT, ZME2E 5159 Efti S dxg el

=
[C10/S4 OICIH Z4(S21. CO-ROM., )(M)
[VIZag [ O+ 217 ZEHO):

HIEh W COROM_PCle _FRMIB_2011_05_25W drivel =0 1R

e, 'SJ'{I?M EEHIHE

H A ZI ECHIHE A3 =
A IR JtE 2Fss H2E B

O
[== R |
==
=
=

= 2. AR AME S0

S| || oEms | [ #He
3. OHe HES 23t}
otzfet Z0| X Z2MMIt UHES LIEFHCE
ORSANJF AZEQOS #RGH: SO A0 FHNL

LIZH S=l0FE 2528 #of. AILE 53 HE 2351 0
H Itz s WEstd SIsLICk
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M st=AIH

24 [P AL

M ot=sHIol 34 OHE AN 2=

EL O AR CHS SHERIOH RS -2 BRI 278 EWlls

PC| Express Dual D% Frame Grabber Board

Org AE

EHHT [0E]= 28

IoHE A2,

5. PCle-FRM162 DVI & 7H9| HX|7l QA /o W&o = H

6. MX|7} /B E|H, MAKO

3 He R EOIH U AX| EYEX| O 22 %

7. HEE > &M > IEQ0] -> K| R2|XI0jA| DAQSystem-> “PCle-FRM16"0|(7}) A X|
7t | A=7HE =Bt
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8. ofzfel At ZO| LIEfLEA Z[H, EX|7F YEH22 O|RO{T ZAO[Lf.

T2F) S=s) 200 ESZH)

g 2
- =) My _COoM

+

B U EH3 HEHE
= [| 3 ERHOIE
& CI~ZH0| HHE
0y O A 2 JEF QIR Eh
9 DUH
BE Y A HEESY
@ MEE HLOZ S HY HEED
. INESEEey
§ ZEH
e 2
+- Y EE (com 2 LPT)
+ i T2 M

][] [ [ [ [ [ [ [

—-EHE DAOSystem

B8 PCle-FRM1E

ES PCle-FRM1G
EecE-RetT T2 H 2

+-i= IDE aTAATARI HEED

+-@ EEE1394 A £ AE HEEHY

+ €5 scsl L rap HE S

@
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M
|l

2334

HEQ} 2H M3E3t= CDROMQ| TestApp EL0l= EEE & AMEY &= JUZFE A8 HE =
22 "FrmTest"?t “FrameView"'E& X|&stDd UCE HHA, Zt AJHmeA = StLIR “FrmTest.exe”=
Frame DataE 1634 22 CIAEYO| of & HIZ2|Lt SIEC|AZ0| ME s HYXS0|AH Eash
= HOIHE g8Y == AUA &0 A2M, “FrameView.exe"= Z2{Q H|O|EE AEXI7} 0|55
7] A FHe= HE E —’F—'.: HAIAOICE ME Z2OWS AHSHY| fI5t= HA EE9
=ajo|t{7} |50 YUojof BT

ME Z2OUM2 HEE AMESL7| {50 MI &= APIE 7St AldE = ALE 24 HHE
HMEsoe AFRRIF 28810 ALRE 47} Yot

SO LW =2
| &

& 7
Resolution View Resolution 800 x 600
E [1920x1200 ]
Device Init
IE Start
FRAME Read
Save Data

Yideo Frame Mode
Progressive v

Video Data Bits

24Bit BGR &
FRAME View

v Auto View

Frame Rate | 22

[~ Auto Save
JPEG

Dtimage
Select Folder

Save Count
0

DIO Read

00
DIO Write

0o

Close Device

<]

=
w

v

=
Ul

[=] [=] [=][-]

o]

19

5

1920 X

1200

_

- y
Microsoft ' J
Windows

Professional

ZH|

[NUM |

(08 5-1.

02

g
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2o ME mZHWE O|25l7| {5t0= API(Application Programming Interface)7t & Q S|ICt.
API= "DLL" HE{Z M SO| &M, HOUS 37| flstod= YZEImport) 2to|E2{2| Sl o|H ot
20| ZRotrf.

A7) YAIE BE AL HFoHs COROMO| E3felof UCh HE Z2IuS P42
AlSE7| 2[510j= API DLL(PCle-FRM16.DLL)O| 4la mtQlo| |
B0 22 Path 8% W42 XY BC{0| U0{0F BiCh

(1) “"Get Frame Size” button
Y= DVIQ| SH&EE HAIDCL

(2) Device Selection
DVI j HMzm MEASICE (0 : SFEF DVI(COND), 1: 4t DVI(CON2))

(3) Resolution(slj & &) Selection
olE SA O L=0| MEHSICH AF2AF7F MAEE 4= Q= resolution2 640 x 480,
800 x 600, 1024 x 768, 1280 x 720, 1280x1024, 1600 x 1200, 1920 x 1080, 1920 x 1200,
2048 x1536(31A| K| & ©tEl), 2560 x 2048(+1 X X[ Q&) O|C}t.

(4) “Device Init” button
O|nIx] =g&l 7[s& =

ot
N
ot
rot
o
b
Bt
r
o
ro
N
>
rot
rc
2
>
0
rot
o

(5) “Start” button
O|O[X| =i MZT=S AlZfetCt.

(6) "FRAME Read” button
2o M&E O|OlX| =S PCZ 90 2Ct 0o O|OjX| = o] EE0| XMEO| &
O AUX| o™ XFOo| 2tz W{7FX| 7|Ct2{oF Bt

ﬂll

(7) “Save Data” button
PCZ 202 =Y o|0|X| Ho|EHE mY(*bin=2 ME
(7 R ot

0>|
mOI'

o At

ol
rOI-

(8) Video Frame Mode

Interlace, Progressive MEH (S1X]| X|

o
re
o

(9) Video Data Bits
8bit, 16bit YUV, 24bit BGR MEHS}C},

(10) “Frame View"” button
2 Al ot Y o FCt

g
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(11) “Auto View" click
M3 A sFHe=2 HHECE

(12) Frame Rate

S HAO| frame/sec & EOFLC}.

(13) “Auto Save” button

3 Al Lo BtAO| BMP i JPEG mUOE IR MABICL (X XY o)

(14) Image Mode Selection
BMP & JPEG Image2 MAS Mefgtch (Sx) X|@l OHE)

(15) “Select Folder” button

Mg & 2HE dEeitt 7[2H 22 Diwimage EEZ AT &0 ALK

(&M XE erE)

(16) Save Count
MEE|= O|0|X|e| =& LtELHCL (BIXf X[& ¢HE)
(17) “DIO Read” button
CIXIE OIo|HE &=Ct (X X & )
(18) “DIO Write"” button
CIX|E HOo|EHE =Lt (X X )
(19) “Close Device” button

A= HRE =t

g
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5-2 FrameView ZT 274

Select Resolution
1920x1200 v
v Reverse

Save
Diitrame, dat

Stop

Change Device,,,

View Fullgcreen

[~ En Horizontal Histogram

[~ En Vertical Histogram

v RENDER

Device Name
jpeifrm16,dil

Device Load

Board #0 X

Device Start

Device Stop

Ell=1] [

=
=

Data Mode : [24Bit  ~ R [ l

Microsoft I '
Windows

Clear Frame PrOfeSSional

Get Frame

[~ Frame Auto Read

Send Serial

L’ Frame Information | 60,41 fps (1024x768), XBROGEEE (D1B) 00001e00  Frame Rate i B0 Magic Position :

[

ou
g
N
0z
K

T2 “FrameView.exe” A3 $}H]

ol ME mZ S 0|2317| 50 = API(Application Programming Interface)7 & Q 3}
Ch APL= “DLL" HEfZ XIB0| E/0f, HTAS ot7| SIstols YmEamport) 2tojezial %
& ool Eedtot

710 BAlE 2= ME2 MSSh= CDROMO| Z2He(0f RACH M
Mst7| 2|8t0{& API DLL(PCI_FRM16.DLL)O| M3l mo| Zrof

=
=2 Path 28 B2 X S0 QU0{0F SHCf.

M

Z2IYg YyNos

AL}, Windows2| A|AE Z[

[Od2] 5-2]= PCle-FRM16E& LCI2 A|AHEIO| 2Tl ZIEQ| DVI HEHY ™=3540] ZLIEHO
HOX|= A4S “FrameView.exe'E AMWA|7] XS 5HO|LC}

]
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2 o o

(1) Select resolution

Display resolution — 12} S{Ar=0f 9t3=0f MEH
Reverse --- Reverse On/Off (AF238IX| &L)

(2) Save --- D:¥frame.dat Of MEECHIO™EE O /US).

(3) Stop --- MES HECH

(4) Change Device --- C|HIO|A7F 0]2] 7] E0{Us 8% #Aohs CIHO|AS MEfSHT.

Direct3D Settings @

Adapter and device

Display Adapter:

Render Device:

- Display mode settings
' Windowed

" Fullscreen
Adapter Format:
Resolution:

Refresh Rate:

- Device settings

Back Buffer Format:

Multisample Type:
Multisample Quality:
Vertex Processing:

Present Interval:

Depth/Stencil Buffer Format:

o]

NVIDIS, GeForce 8500 GT v
|D3DDEVTYPE_HAL |

|D3DFMT_X8RAGEES

| D3DMULTISAMPLE_NONE

[0

|PURE_HARDWARE_VP

=]
=
B
Hl
|D3DFMT_D16 ~|
2
=
=
2

ID3DPHESENT_INTEHVAL_IMMEDIATE

Cancel I

(5) View Fullscreen --- 3™ FK| 0 FA

(6) RENDER
(7) Device Load

- BRI

(8) Board # selection --- DVI

24
-—-dil OIS MZE =5

njo
HT
2
MM
Il

A
ALHo

0]
2/2

g
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(9) Device Start --- MEHSI HEO| AHX|2 A|RtSIC}

(10) Device Stop --- MEHSE HEQO| HX|E ZETICL

(11) Data Mode - &% 3tH(ZH )2 8, 16,24 HE Z siL}Z M sIC|

(12) Exit --- T2 1S = ZS}C}
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A-2 #g| 773
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References

1. PCI Local Bus Specification Revision2.1

2. How to install PCI DAQ Board

3. AN201 How to build application using API

4. AN312 PCle-FRM16 API Programming

-- PCI Special Interest Group

-- DAQ system

-- DAQ system

-- DAQ system

g
26



PCle-FRM16 User’s Manual

MEMO

Contact Point

Web sit : https://www.dagsystem.com

Email : postmaster@daqgsystem.com
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